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(iii)

	 jäœeh£oš, fšéæš F¿¥ghf gŸë¡fšéæš éa¤jF kh‰w§fŸ ãfœªjj‹ 

éisthf mid¤J tif¥ gŸëfëY« xnu fšé Kiw, Óuhd ghl¤Â£l« v‹w 

mo¥gilæš bghJ¥ghl¤ Â£l« eilKiw¥gL¤j¥gLtJ kd ãiwit më¡»wJ. 

jäœehL muR më¤JŸs Ïªj mça thŒ¥Ãid¡ fšéæ‹ x£L bkh¤j ts®¢Á¡F¥ 

ga‹gL¤Â¡ bfhŸs nt©L«.

	 mid¤J m¿éašfS¡F« muÁahd fâjkhdJ cŸsh®ªj kÂ¥ÃidÍ«, 

mj‰nf cça äL¡F«, mHF« bfh©L v‹bw‹W« ÁwªJ és§F« xU ghlkhf¤ 

Âfœ»wJ. m¿éaš, bgh¿æaš k‰W« Ãw ghl§fëY« fâj«, Ãç¡f Koahj Ïl¤ij 

t»¡»wJ.     vdnt m¿éaš k‰W« bjhêšE£g ts®¢Á¡F« k‰W« jåeg® jh« 

nj®ªbjL¡F« Jiwæš ÁwªJ és§fÎ«, fâj m¿Î äfÎ« mtÁakh»wJ. mÂf 

mséš vL¡f¡ Toa fâj¥ gæ‰ÁahdJ xUtU¡F fâj m¿it më¥gnjhL 

k£Lä‹¿, Óuhd ÁªÂ¡F« ÂwidÍ«, Á¡fyhd¥ Ãu¢ridfis¥ gF¤jhÍ« M‰wiyÍ« 

më¡F«. 

	 jäœ¡ féP®fëš Ô®¡fjçÁahd bghŒahbkhê¥ òyt®, mŒa‹ ÂUtŸSt® 

Rkh® Ïu©lhæu« M©LfS¡F K‹ghfnt,   fâj¡ fšéæ‹ kÂ¥ig cz®¤J« 

tifæš,

		  v©bz‹g Vid vG¤bj‹g Ï›éu©L«

		  f©bz‹g thG« cæ®¡F.                            - FwŸ (392)

v‹W T¿ÍŸsh®.

	 e« thœéš ehS« vH¡Toa Á¡fšfS¡F¤ Ô®Î fhQ« M‰wY«, mt‰iw 

vÂ®bfhŸS« ÂwikÍ« mtÁa« ek¡F¤ njit¥gL»‹wd. fâj« v‹gJ 

fz¡FfS¡F¤ Ô®Î fhz  cjÎ« fUé k£Lk‹W; mJ äfÎ« r¡Â thŒªj gil¥gh‰wiy 

cUth¡F« éirahfÎ« cŸsJ. Ïªj c©ikfis všyh« khzt®fŸ fU¤Âš 

bfh©L, mt®fë‹ kdk»œ¢Á¡fhfÎ«, nk‹ik¡fhfÎ« fâj¤ij nk‹nkY« gæy 

nt©L«.

	 eh£o‹ ešy vÂ®fhy rªjÂædiu cUth¡f¤ nj®ªj fâj¥gæ‰Á mtÁakhF«. 

Ï¥nghJ f‰W¡ bfhŸS« fâj¤Â‹ mo¥gil¡ fU¤JfŸ ca®fšéæš fâj« k‰W« 

m¿éaš ghl§fS¡F mo¥gilahf mikÍ«. fâj¤Â‹ mo¥gil¡ TWfis¡ f‰W¡ 

bfhŸtnjhL ã‹Wélhkš, mitfis v›thW fz¡Ffë‹ Ô®Îfis¡ fh©gÂš 

Kfîiu
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(iv)

ga‹gL¤JtJ v‹gjidÍ« m¿ªJ bfhŸs nt©L«.  Ïjid¡ fU¤Âš  bfh©L Ïªüš 

totik¡f¥g£LŸsJ. gšntW ãiyfëš fâj« v¥go ts®»wJ ; v›thW ga‹gL»wJ 

v‹W m¿a it¥gÂš eh§fŸ mÂf ftd« vL¤J¡ bfh©LŸnsh«. ÏªüèYŸs 

m¤Âaha§fŸ mid¤J« Ïa‰ifahf, j®¡f ßÂæš, ešy vL¤J¡fh£L¡fSl‹ tçir¥ 

gL¤j¥g£LŸsd. nkY«, khzt®fŸ gæ‰Áfis nk‰bfh©L fâj¡ fU¤Jfis¥ 

òçªJ bfhŸs thŒ¥gë¡F« tifæš x›bthU m¤ÂahaK« xG§fik¡f¥g£LŸsJ.   

khzt®fŸ, MÁça®fë‹ JiznahL fâj¤Â‹ cŸsh®ªj fU¤JfisÍ« mt‰¿‹ 

bjhl®òfisÍ« bjçªJ bfh©L mj‰F¥ ÃwF gæ‰Á¡ fz¡FfS¡F¤ Ô®Î fh©gJ 

Áwªj Kiw vd e«ò»nwh«. 

	 v©fë‹ m¿éaiy, fâj« xU gFÂahf¡ bfh©L guªJ« éçªJ« cŸsJ 

v‹gij ãidéš bfhŸs nt©L«. tF¥giwæš, khzt®fŸ fâj« f‰gÂš 

MÁçaç‹ g§F äfäf K¡»akhdjhF«. mtç‹ cjéÍ« MnyhridÍ« f‰wèš 

Ï‹¿aikahjd.  Mu«g¡ fâj¤ÂèUªJ ca® fâj¤Â‰F khW»‹w goãiyfëš 

MÁça® äf K¡»a¥ g§if t»¡»wh®. Ïªj neh¡f¤Âid ãiwÎ brŒa¡ ToajhfÎ«, 

xU C¡»ahfÎ« Ï¥ghlüš mikÍ« vd e«ò»nwh«. MÁça® - khzt® ÏU tê¥ 

gçkh‰w§fëš c©ikahf <Lg£lhš Ïªüè‹ _y« mÂf msÎ gadilayh«. 

f‰gtiu ika¥gL¤J« tF¥giw¢ brašghLfS¡F Ï«Ka‰Á rªnjf¤Â‰»lä‹¿ 

têtif brŒÍ«. khzt®fS¡F¡ fâj¤ njLjš gaz¤Â‰F«, všyh tifæY« 

Âw‹fis ts®¤J¡ bfhŸtj‰F« têaik¤J¤ jUtij Ïªüš K¡»a neh¡fkhf¡ 

bfh©LŸsJ. vL¤J¡fh£Lfëš rçahf¥ gæ‰Áfis nk‰bfh©lhš, gæ‰ÁæYŸs 

fz¡FfS¡F¤ Ô®Î fhQ«   têKiwfis¢ rçtu¥ òçªJ bfhŸtj‰F mit ngUjé 

òçÍ«. mo¥gil¡ fU¤Jfis¡ f‰gJ, gæ‰Á¡ fz¡Ffëš <LgLtJ, ÃwF mjndhL 

bjhl®òila òÂa fz¡Ffis cUth¡FtJ M»at‰¿‹ _y« xUtUila fâj 

m¿Î ts«bgW«.

“fz¡FfŸ brŒtj‹ _y« fâj¤ij¡ f‰ngh«”

(“We learn Mathematics by doing Mathematics”)

	 Ïªüè‹ nk‹ik¡F cça fU¤Jfis tšYe®fŸ, MÁça®fŸ k‰W« khzt®fŸ 

tH§»dhš, eh§fŸ äfÎ« k»œ¢Áailnth«.	

-ghlüš FG
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10M« tF¥ò                                                     ghl¤Â£l« 

jiy¥ò ghl¥bghUŸ
vÂ®gh®¡f¥gL« f‰wš 

gy‹fŸ

f‰Ã¤jè‹ gçkh‰w¢ 

braš Â£l§fŸ
Ãçntis

I. 
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•	 m¿Kf«

•	 fz¢ 
brašghLfë‹ 
g©òfŸ

•	 o  kh®få‹ éÂfŸ 
– rçgh®¤jš
bt‹gl« 
ga‹gL¤Jjš

•	 N¤Âu«  

( )n A B C, ,  

•	 rh®òfŸ

•	 fz¢ brašfë‹  
 mo¥gil¡ fU¤JfŸ 
-ÛŸgh®it

•	 fz¥ g©òfis¥ òçªJ 
bfhŸsš 
gçkh‰W¥ g©ò  
nr®¥ò¥ g©ò 
g§Ñ£L¥ g©ò 
(_‹W fz§fëš k£L«)

•	 ãu¥Ã¡ fz¤Â‹ 
éÂfis¥ òçªJ bfhŸsš 

•	 o  kh®f‹ éÂfis¥ òçªJ 
bfhŸsš; bt‹gl¤Â‹ _y« 
és¡Fjš

•	 brh‰bwhl® fz¡Ffis¢ 
N¤Âu« _yK«, 
bt‹gl« _yK« Ô®¤jš

•	 rh®òfë‹ tiuaiw, mt‰¿‹ 
tiffŸ k‰W« mitfis¡ 
F¿¡F« KiwfŸ 
M»at‰iw¥ òçªJ bfhŸsš

•	 rh®òfë‹ tiffis vëa 
vL¤J¡fh£LfŸ _y« m¿jš

•	 mid¤J 
és¡f§fS¡F« 
bt‹gl¤ij¥ 
ga‹gL¤Jjš 

•	 bghUëaš, 
kU¤Jt«, 
m¿éaš ngh‹w 
JiwfëèUªJ 
vL¤J¡fh£LfŸ.

26

II
. b

k
Œ

b
a

©
f

ë
‹

 

b
j

hl
®t

ç
i

r
f

Ÿ
 k

‰
W

«
 b

j
hl

®f
Ÿ

•	 m¿Kf«

•	 bjhl® tçirfŸ
•	 T£L¤ bjhl® 

tçir (A.P)
•	 bgU¡F¤  

bjhl®tçir (G.P)
•	 bjhl®fŸ

•	 T£L¤ bjhl®tçir 
bgU¡F¤ bjhl®tçir 
M»at‰iw¥ òçªJ bfhŸsš

•	 T£L¤ bjhl®tçir 
bgU¡F¤ bjhl®tçir 
M»at‰¿š ‘n’ MtJ 
cW¥ig¡ f©l¿jš.

•	 T£L¤ bjhl®tçir 
bgU¡F¤ bjhl®tçir - 
n cW¥òfë‹ TLjiy¡ 
fhzš

•	 Áy KoÎW bjhl®fë‹ 
TLjšfis¡ fhzš

•	 mik¥ò mQF 
Kiwia¥ 
ga‹gL¤Jjš

•	 òŸë mik¥ig¤ 
Jiz¡ fUéahf¥ 
ga‹gL¤Jjš

•	 v© bjhl® 
mik¥òfis¡ 
bfh©L 
N¤Âu¤ij 
jUé¤jš

•	 eilKiw 
thœ¡if¢ 
NHšfëèUªJ 
vL¤J¡ fh£LfŸ 

27

II
I. 

Ï
a

‰
f

â
j

« •	 neçaš 
rk‹ghLfis¤  
Ô®¤jš

•	 gšYW¥ò¡ 
nfhitfŸ

•	 ÏU kh¿fSila xU nrho 
neçaš rk‹ghLfŸ g‰¿a 
fU¤ij òçªJ bfhŸsš. 
ÏUkh¿fSl‹ xU nrho 
neçaš rk‹ghLfis,  Ú¡fš 
KiwæY«,  FW¡F¥ bgU¡fš  
KiwæY«  Ô®¤jš

•	 és¡fkhd 
vL¤J¡fh£LfŸ

(v)
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II
I. 

Ï
a

‰
f
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j

«

•	 bjhFKiw tF¤jš

•	 Û¥bgU bghJ 
tF¤Â k‰W« Û¢ÁW 
bghJ kl§F

•	 é»jKW nfhitfŸ
•	 t®¡f _y«
•	 ÏUgo¢ rk‹ghLfŸ

•	 ÏUgo gšYW¥ò¡nfhitæ‹ 
ó¢Áa§fS¡F« 
bfG¡fS¡F« Ïilna 
cŸs¤ bjhl®Ãid m¿jš

•	 bfhL¡f¥g£l nfhitæ‹ <Î, 
ÛÂ M»at‰iw bjhFKiw 
tF¤jš _y« fhzš

•	 bjhFKiw tF¤jš Kiwia¥ 
ga‹gL¤Â¡ bfhL¡f¥g£l 
nfhit¡F¡ fhuâfis¡ 
f©l¿jš

•	 é»jKW nfhitfëš  
Û.bgh.t, Û.bgh.k 
M»at‰W¡F Ïilna 
cŸs ntWghLfis¥ òçªJ 
bfhŸsš

•	  é»jKW nfhitfis 
RU¡Fjš (vëa fz¡FfŸ)

•	 t®¡f_y¤ij¥ òçªJ 
bfhŸsš

•	 ÏUgo rk‹gh£o‹ Â£l 
tot¤ij  m¿jš 

•	 ÏUgo¢ rk‹gh£oid¤ 
Ô®¤jš (bkŒba©fŸ  
_y§fŸ k£L«) 
fhuâ¥gL¤J« Kiw, 
t®¡f ãu¥Ã Kiw, ÏUgo¢ 
rk‹gh£o‹ N¤Âu Kiw.

•	 ÏUgo¢ rk‹ghLfis 
mo¥gilahf¡ bfh©L 
brh‰bwhl®fëš mikªj 
fz¡Ffis¤ Ô®¤jš

•	 j‹ik¡fh£o¡F«  
_y§fë‹ j‹ik¡F« 
Ïilna cŸs¤ bjhl®Ãid¤ 
Ïiz¤J¥ gh®¤jš

•	 _y§fŸ bfhL¡f¥g£lhš 
ÏUgo¢ rk‹ghLfis 
mik¤jš

•	 bkšèa m£il¥ 
gl§fis Jiz¡ 
fUéfshf¡ 
bfhŸsš

•	 Jt¡f¤Âš 
v©fë‹  
Û.bgh.t., Û.bgh.k 
ãidÎ T®jš 
 
 

•	 Ã‹d§fë‹ 
brašghLfSl‹ 
x¥Ãlš. 
 
 
 
 
 

•	 v©fëš  
t®¡f_y¢ 
brašfSl‹ 
x¥Ãlš 
 
 

•	 _y§fë‹ 
j‹ikæid 
Ïa‰fâj«  
_ykhfÎ« 
tiugl« 
thæyhfÎ« 
C»¤Jzu 
cjÎjš

40

IV
. m

â
f

Ÿ •	 m¿Kf«
•	 mâfë‹ tiffŸ
•	 T£lY« fê¤jY«
•	 bgU¡fš
•	 mâ¢ rk‹ghL

•	 mâfis mik¤jš 
tçirfis m¿jš 

•	 mâfë‹ tiffis¤ 
bjçªJ bfhŸsš

•	 bfhL¡f¥g£l mâfis¡ 
T£lÎ« fê¡fÎ« f‰wš

•	 X® mâæid¤ Âiræèahš 
bgU¡Fjš k‰W« ãiu ãuš 
kh‰W mâ

•	 bfhL¡f¥g£l  
(2 x 2, 2 x 3, 3 x 2 tçirfŸ) 
mâfis V‰w mâfshš 
bgU¡fš

•	 ÏUkh¿fis¡ bfh©l 
rk‹ghLfis mâKiw 
_y« Ô®¤jš

•	 br›tf tot 
v© bjhF¥ig¥  
ga‹gL¤Jjš  
eilKiw 
thœ¡if¢  
NHšfis¥ 
ga‹gL¤Jjš  
v© brašfis¥ 
ga‹gL¤Jjš 

16

(vi)
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•	 m¿Kf« 
ÂU¥òjš : ÏU 
òŸëfS¡F 
Ïil¥g£l öu« 

•	 ÃçÎ¢ N¤Âu« 
eL¥òŸë¢ N¤Âu«
eL¡nfh£L ika« 
N¤Âu«)

•	 K¡nfhz¤Â‹ 
k‰W« eh‰fu¤Â‹ 
gu¥gsÎ,

•	 ne®¡nfhL 

•	 ÏU òŸëfS¡F Ïil¥g£l¤ 
öu¤ij ãidÎ T®jš. 
ÏU òŸëfis Ïiz¡F« 
nfh£L¤J©o‹ 
ika¥òŸëia¡ F¿¤jš 

•	 ÃçÎ¢ N¤Âu¤ij¥ 
ga‹gL¤Â¥ Ãç¡F« 
òŸëia¡ F¿¤jš

•	 K¡nfhz¤Â‹ gu¥Ãid¡ 
fz¡»Ljš

•	 ÏU òŸëfŸ mšyJ rk‹ghL, 
bfhL¡f¥gL« nghJ xU 
nfh£o‹ rhŒÎ f©l¿jš

•	 bfhL¡f¥g£l étu¤ij¡ 
bfh©L xU nfh£o‹ 
rk‹gh£oid¡ f©l¿jš

•	 rhŒÎ  bt£L¤J©L 
tot«, òŸë - rhŒÎ 
tot«, ÏU òŸëfŸ tot«, 
bt£L¤J©L tot« M»a 
tot§fëš xU nfh£o‹ 
rk‹gh£oid¡ fhzš 
xU òŸë têna bršY«, 
xU nfh£o‰F Ïizahf, 
br§F¤jhf cŸs nfh£o‹ 
rk‹gh£Lfis m¿jš

25

V
I. 

t
o

é
a

š

•	 mo¥gil 
é»jrk¤ nj‰w« 
(ãUgz¤Jl‹) 
m.é.r.nj. kWjiy  
(ãUgz¤Jl‹) 
nfhz ÏU 
rkbt£o¤ nj‰w«  
(ãUgz« c£òw« 
k£L«)

•	 nfhz ÏUrkbt£o  
nj‰w« - kWjiy 
(ãUgz« c£òw« 
k£L«)

•	 tobth¤j 
K¡nfhz§fŸ 
(nj‰w§fŸ 
ãUgzä‹¿)

•	 Ãjhfu° nj‰w«, 
bjhLnfhL- 
eh© nj‰w« 
(ãUgzä‹¿)

•	 nj‰w§fis¥ òçªJ 
bfhŸsš, mt‰iw vëa 
fz¡FfS¡F¤ Ô®Î 
fh©gÂš ga‹gL¤Jjš

•	 jhŸfë‹ 
ko¥Ãš rk¢Ó® 
j‹ikia m¿jš, 
kh‰w§fë‹ 
E£g§fis¡ 
ifahSjš

•	 Kiwahd 
ã%gz§fis 
m¿jš

•	 tot¥gl§fis 
tiujš

•	 gl§fSl‹ Toa¤ 
jU¡f ßÂahd, 
go¥goahd 
ãUgz§fŸ.
és¡f¥gLjš, 
éthÂ¡f¥gLjš

20

V
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•	 m¿Kf«
•	 K‰bwhUikfŸ
•	 cau§fS« 

öu§fS«

•	 K¡nfhzéaš 
K‰bwhUikfis m¿jš 
mt‰iw vëa fz¡Ffëš 
ga‹gL¤Jjš

•	 K¡nfhzéaš é»j§fis 
m¿jš. cau§fŸ, öu§fŸ 
fz¡»l mt‰iw¥ 
ga‹gL¤Jjš 
(ÏU br§nfhz 
K¡nfhz§fS¡F 
äifahfhkš)

•	 Ïa‰fâj 
N¤Âu§fis¥ 
ga‹gL¤Jjš 

•	 K¡nfhzéaš 
é»j§fis¥ 
ga‹gL¤Jjš 

•	 njhuha kÂ¥òfë‹ 
j‹ikfis 
és¡Fjš

21
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V
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I. 
m

s
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a
š

•	 m¿Kf«
•	 cUis, 

T«ò, nfhs«, 
miu¡nfhs«, 
Ïil¡ f©l« 
M»at‰¿‹ 
òw¥gu¥ò, fdmsÎ 

•	 Ïizªj 
cUt§fë‹ 
òw¥gu¥ò fd msÎ

•	 khwh¡ fd msÎ

•	 cUis, T«ò, nfhs«, miu¡ 
nfhs«, Ïil¡f©l« 
M»at‰¿‹ fdmsÎ k‰W« 
òw¥gu¥ò m¿jš

•	 Ïizªj cUt§fë‹ 
òw¥gu¥ò, fdmsÎ 
(Ïu©L cUt§fŸ k£L«)

•	 khwh¡ fdmsÎfëš Áy 
fz¡FfŸ

•	 Ïizªj 
cUt§fis 
cUth¡f 
K¥gçkhz 
khÂçfis¥ 
ga‹gL¤Jjš

•	 khÂçfisÍ« 
gl§fisÍ« 
Jiz¡ 
fUéfsh¡ 
ga‹gL¤Jjš

•	 eilKiw 
thœ¡if¢ 
NHšfëèUªJ 
vL¤J¡ 
fh£Lfis¤ 
bjçªbjL¤jš

24

IX
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•	 m¿Kf« 

•	 t£l§fS¡F¤ 
bjhLnfhLfŸ 
tiujš 

•	 K¡nfhz§fŸ 
tiujš 

•	 t£l eh‰fu« 
tiujš

•	 t£l§fS¡F¤ 
bjhLnfhLfŸ tiujš 

•	 K¡nfhz« tiujš. 
mo¥g¡f«, vÂ® Kidæ‹ 
c¢Á¡ nfhz« k‰W« 

	   - eL¡nfhL 
  	   - F¤Jau« bfhL¡f¥go‹
•	 t£l eh‰fu« tiujš 

•	 bjhLnfhLfë‹ 
Ús§fis 
Ïa‰fâj 
Kiwæš 
rçgh®¤jiy 
m¿Kf¥gL¤Jjš 

•	 t£l¤Âš mikÍ« 
nfhz§fë‹ 
g©òfis¥ gl« 
tiutj‰F K‹ò 
ãidÎ T®jš 

•	 bjhl®òila 
nj‰w§fis 
ãidÎ T®jš

15

X
. 

t
i

ug
l

§
f

Ÿ •	 m¿Kf«

•	 ÏUgo tiugl«

•	 Áy Áw¥ò 

tiugl§fŸ

•	 ÏUgo¢ rk‹gh£oid 
tiugl« _y« Ô®¤jš  

•	 brh‰bwhl® fz¡Ffis 

tiugl« _y« Ô®¤jš

•	 eilKiw 

thœ¡if¢ 

NHšfis 

m¿Kf¥ gL¤Jjš

16

X
I. 

ò
Ÿ

ë
æ

a
š •	 ika¥ 

ngh¡fsitfis 

ãidÎ T®jš

•	 guÎjè‹ msÎfŸ

•	 khWgh£L¡bfG 

•	 guÎjš, Å¢R, Â£l éy¡f«, 

gut‰go, khWgh£L¡bfG  

(bjhF¡f¥g£l, 

bjhF¡f¥g£lhj étu§fŸ) 

M»a fU¤Jfis¥ òçªJ 

bfhŸsš

•	 khWgh£L¡bfGit¡ 

fz¡»lš

•	 nj®ÎfŸ 

éisah£LfŸ 

ngh‹w eilKiw 

thœ¡if¢ 

NHšfis¥ 

ga‹gL¤Jjš

10

X
II

. ã
f

œ
j

f
Î •	 m¿Kf«

•	 ãfœjfÎ 

bjh‹ik tiuaiw

•	 ãfœjfé‹ 

T£lš nj‰w«

zz 	rkthŒ¥ò¢ nrhjid, 
nrhjidæ‹ TWbtë, 
ãfœ¢ÁfŸ, éy¡»a ãfœ¢Á, 
ãu¥Ã ãfœ¢ÁfŸ, cWÂahd 
ãfœ¢Á, Ïayh ãfœ¢ÁfŸ
ãfœjfé‹ T£lš 
nj‰w¤ij¥ òçªJ¡ 
bfhŸSjš. mjid vëa 
fz¡FfS¡F¤ Ô®Î fhz 
ga‹gL¤Jjš

•	 ehza« R©Ljš, 

gfil cU£Ljš, 

Ó£L¡ f£oèUªJ 

xU Ó£oid 

vL¤jš.
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fz§fS« rh®òfS«fz§fS« rh®òfS«
A set is Many that allows itself  to be thought of  as a One

- Georg Cantor

#h®{ óny

(George Boole)

(1815-1864) 
Ï§»yhªJ

   jU¡f ßÂahd éthj§fis¡ 

F¿¡F« F¿pLfŸ k‰W« 

Ïa‰fâj F¿pLfS¡ »ilna 

beU§»a x¥òik c©L v‹W 

óny e«Ãdh®.

   jU¡f ßÂahd bjhl®òfS¡F 

Ït® fâj F¿pLfis¥ 

ga‹gL¤Âdh®. Ït® fhy¤Âš 

fâ¥bgh¿fŸ ÏšyhÂUªj 

nghÂY« mtUila óèa‹ 

Ïa‰fâj«, fâ¥bgh¿ v© 

fâjbrašfS¡F mo¤jskhf 

mik»wJ v‹gjid m¿ªjhš 

mt® k»œtilªÂU¥gh®.

     eÅd  Ïy¡f-fâ¥bgh¿æaè‹ 

jU¡f¤Â‹ mo¥gilahd 

óèa‹ jU¡f¤ij f©LÃo¤jt® 

v‹gjhš,  óny fâ¥bgh¿ 

m¿éaè‹ jªij vd¥ 

ngh‰w¥gL»wh®.

	m¿Kf«

	fz§fŸ

	fz¢ brašfë‹ g©òfŸ

	o kh®få‹ éÂfŸ

	rh®òfŸ

tiuaiw

1.1 	 m¿Kf«
	 fz« (set) v‹gJ fâj¤Â‹ mo¥gil¡ 

fU¤JfSŸ x‹whF«. fzéaè‹ F¿pLfS« k‰W« 

mj‹  ga‹gh£L¡  fiy¢brh‰fS« fâj¤Â‹ 

x›bthU ÃçéY« äfÎ« gaDŸsjhf ÏU¡»‹wd. 

vdnt, fzéaiy (set theory) fâj¤Â‹ bkhê 

(language of mathematics) vd¡ Twyh«. 19 M«  

ü‰wh©o‹  Ã‰gFÂæš #h®{ óny (George Boole)    
(1815 - 1864) k‰W« #h®{ nf‹l® (Georg Cantor)
(1845-1918) M»a fâj tšYe®fë‹ g§fë¥Ãdhš 

njh‹¿a fzéayhdJ, 20M« ü‰wh©oš fâj¤Â‹ 

mid¤J ÃçÎfëY« eilbg‰w ts®¢ÁfS¡F 

bgUªJiz òçªjJ. fâj¤Âš cŸs bt›ntW 

fU¤Jfis x‹¿iz¡f, fzéaš cjé òçªjÂ‹ _y« 

fâj« ts®¢Áailªjj‰F fzéaš Jiz ã‹wJ

	 x‹gjh« tF¥Ãš fz« g‰¿a fU¤JfŸ,   

fz§fë‹ nr®¥ò, bt£L k‰W« ÏU fz§fë‹ 

é¤Âahr« ngh‹w fz¢ brašfis¥ g‰¿a fU¤Jfis¡ 

f‰WŸnsh«. Ï§F fz§fŸ bjhl®ghd nkY« gy 

fU¤JfisÍ«, fâj¤Âš k‰WbkhU K¡»a 

fU¤jh»a rh®òfŸ g‰¿Í« f‰w¿nth«. Kjèš mo¥gil 

tiuaiwfŸ Áyt‰iw vL¤J¡fh£LfSl‹ ãidÎ 

T®nth«. Ï§F mid¤J äif KG¡fis N  vdÎ« 

mid¤J bkŒba©fis R  vdÎ« F¿¥ngh«.
1.2 fz§fŸ (Sets)

	 fz« v‹gJ e‹F tiuaW¡f¥g£l bghU£fë‹ 

bjhF¥ghF«. xU fz¤ÂYŸs bghU£fŸ mj‹ 

cW¥òfŸ  (elements) vd¡ Tw¥gL«. 
	 ``e‹F tiuaW¡f¥g£l” v‹gJ, xU fz¤Âš xU 

bghUŸ cW¥ghf mikÍkh mšyJ mikahjh v‹gjid 

Iaä‹¿ tiuaW¥gjhF«. 

	 vL¤J¡fh£lhf, “br‹idæYŸs mid¤J 

caukhd kåj®fë‹ bjhF¥ò” v‹gJ xU fz¤ij 

mik¡f ÏayhJ. Vbdåš, caukhd kåj®fŸ v‹gij¤ 

Ô®khå¡F« éÂKiw e‹F tiuaW¡f¥gléšiy. vdnt 

Ï¤bjhF¥ò xU fz¤Âid tiuaW¡féšiy. 

11

1

www.tntextbooks.in



2 10M« tF¥ò fz¡F

tiuaiw

tiuaiw

F¿pL
	 bghJthf xU fz¤ij¡ F¿¡f A, B, X,g   ngh‹w M§»y  bgça vG¤J¡fis¥ 

ga‹gL¤J»nwh«. xU fz¤Â‹ cW¥òfis¡ F¿¡f   x, y, g  ngh‹w M§»y Á¿a 

vG¤J¡fis¥ ga‹gL¤J»nwh«. x v‹gJ Y -‹ xU cW¥ò v‹gij  x Y!  vd 

vGJ»nwh«. t v‹gJ Y -‹ xU cW¥ò mšy v‹gij t Yb vd vGJ»nwh«. 

vL¤J¡fh£LfŸ

	 (i)  	 jäœeh£oYŸs mid¤J ca®ãiy¥gŸë khzt®fë‹ fz«.
	 (ii) 	 jäœeh£oŸs mid¤J  ca®ãiy¥gŸë mšyJ  fšÿç  khzt®fë‹ fz«.
	 (iii) 	 mid¤J äif Ïu£il KG¡fë‹ fz«.
	 (iv)  	t®¡f¥gL¤J«nghJ Fiw v©zhf mikÍ« KG¡fë‹ fz«.
	 (v)   	 ãyéš Ïw§»a mid¤J kåj®fë‹ fz«.

	 A, B, C, D, E v‹gd Kiwna (i), (ii), (iii), (iv), (v) M»at‰iw¡ F¿¥gjhf 

bfhŸnth«.  Ïit e‹F tiuaW¡f¥g£l¡ fz§fis¡ F¿¡F«.  xU KGé‹ t®¡f«, 

ó¢Áa« mšyJ äif KG v© v‹gjhš vªjbthU KGé‹ t®¡fK« Fiw v©zhf 

ÏU¡fhJ. vdnt, fz« D-š vªj xU cW¥ò« Ïšiy. Ï«khÂçahd fz§fŸ bt‰W¡ 

fz« (Empty Set) vd miH¡f¥gL«. bt‰W¡ fz¤ij z  vd¡ F¿¥ÃLnth«.

	 (i)	 xU fz¤Âš cŸs cW¥òfŸ KoÎW v©â¡ifæš (finite) ÏU¥Ã‹ 
m¡fz« KoÎW fz« (Finite set) vd¥gL«. 

	 (ii)	 xU fz« KoÎW fzkhf ÏšyhkèU¥Ã‹, mJ KoÎwh¡ fz« mšyJ  
Koéè fz« (Infinite set) vd¥gL«. 

	 nkny F¿¥Ã£lt‰¿š fz« A xU KoÎW fz«, Mdhš fz« C xU KoÎwh¡ fz« 

MF«. bt‰W¡fz¤Âš cW¥òfŸ VJäšiy v‹gij m¿aÎ«. bt‰W¡fz¤Âš cŸs 

cW¥òfë‹ v©â¡if ó¢Áa« MF«. vdnt, bt‰W¡fz« xU KoÎW fz« MF«.

	 (i)	 fz« X xU KoÎW fz« våš, X-‹ cW¥òfë‹ v©â¡if mj‹ fz v©  

mšyJ MÂ v© (Cordinality of a set) vd¥gL«. X-‹ fz v©iz n(X) vd¡ 
F¿¥ngh«.

	 (ii)	 fz« X xU KoÎwh¡ fz« våš, X-‹ fz v©iz 3  v‹w F¿ahš 
F¿¡»nwh«. 	

		  nkny cŸs vL¤J¡fh£Lfëš cŸs fz§fŸ ,A B  M»at‰¿š A-‹ x›bthU 

cW¥ò« B-‹ cW¥ghF«. Ï¤jifa ne®Îfëš A v‹gJ B-‹ c£fz« vd¥gL«. 
	 x‹gjh« tF¥Ãš f‰w Áy tiuaiwfis ãidÎ T®nth«.

c£fz« (Subset)  X, Y v‹gd ÏU fz§fŸ v‹f. X-YŸs x›bthU cW¥ò« Y-‹
cW¥òfŸ våš, X MdJ Y-‹ c£fz« MF«. mjhtJ z X! v‹gJ z Y!  vd 

cz®¤Jtjhš, X v‹gJ Y-‹ c£fz« MF«. X v‹gJ Y-‹ c£fz« våš, X Y3  vd¡ 

F¿¡»nwh«. 

rk fz§fŸ (Equal sets) X, Y v‹w Ïu©L fz§fëY« xnu  cW¥òfŸ ÏUªjhš X k‰W« 

Y M»ad rk fz§fŸ vd¥gL«.  Ï›th¿U¡F«nghJ X = Y vd F¿¡»‹nwh«.  nkY«, 
X Y3  k‰W« Y X3  våš, våš k£Lnk X = Y MF«.

rkhd fz§fŸ (Equivalent Sets) ÏU KoÎW fz§fŸ X k‰W« Y v‹gdt‰¿‰F  
( ) ( )n X n Y=  våš, Ï›éU fz§fS« rkhd fz§fŸ vd¥gL«. rkhd fz§fëš xnu 

v©â¡ifæš bt›ntwhd cW¥òfŸ ÏU¡fyh«. 
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1. fz§fS« rh®òfS« 3

	 vL¤J¡fh£lhf, P x x x 6 0
2

;= - - =" ,, ,Q 3 2= -" , k‰W« ,F 3 2=" , våš,  

,P Q  v‹gd xnu cW¥òfis¡ bfh©LŸsd. vdnt  P Q=  MF«.   F k‰W« Q v‹gd 

rkhd fz§fshF«. Mdhš .Q F!  rh®òfis¡ bfh©L KoÎwh¡ fz§fë‹ rkhd¤ 

j‹ikia tiuaW¡fyh«.

mL¡F¡ fz« (Power Set)   fz« A-‹ mid¤J c£fz§fë‹ bjhF¥ò ( )P A  våš, 
( )P A  v‹gJ A-‹ mL¡F¡ fz« vd¥gL«.

	 ( )n A m=  våš, P A^ h-š cŸs cW¥òfë‹ v©â¡if n P A 2m
=^ h6 @  MF«.

vL¤J¡fh£lhf, { , , }A a b c=  våš, { ,{ },{ },{ },{ , },{ , },{ , },{ , , }}P A a b c a b a c b c a b cz=^ h
MF«. vdnt,  n P A 8=^ h6 @  MF«.

	 ÏU fz§fŸ bfhL¡f¥g£lhš Ït‰iw¡ bfh©L v›thW òÂa fz§fis eh«  

cUth¡f KoÍ«?

	 ÏU fz§fëYKŸs mid¤J cW¥òfisÍ« x‹W nru vL¤J¡ bfh©L, òÂa 

fzbkh‹iw mik¡fyh«. bghJthd cW¥òfis k£L« vL¤J¡ bfh©L xU fz¤ij 

mik¡fyh«. nkY« xU fz¤Âš Ïšyhj k‰bwhU fz¤Âš cŸs cW¥òfis¡ bfh©L 

xU fz¤ij cUth¡fyh«. Ï›thwhd fz§fis mik¡f Ã‹tU« tiuaiwfŸ 

bjëÎgL¤J«. x›bthU tiuaiwæY« mjid és¡F« tifæš bt‹gl§fŸ 

(Venn diagram) bfhL¡f¥g£LŸsd.

1.3 	 fz§fë‹ Ûjhd brašfŸ (Operations on sets)
X, Y v‹gd fz§fŸ v‹f. mt‰iw¥ ga‹gL¤Â, Ã‹tU« òÂa fz§fis tiuaW¥ngh«.

(i)  	 nr®¥ò (Union)   mšyJX Y z z X z Y, ; ! !=" ,

                		                    ( “ X  nr®¥ò Y ” vd¥ go¡fÎ«)
X Y, -š X k‰W« Y fz§fë‹ mid¤J cW¥òfS« 

cŸsd. gl« 1.1 Ïij és¡F»wJ. 

X X Y,3  k‰W« Y X Y,3  v‹gJ bjëth»‹wJ.

(ii)  	 bt£L (Intersection)   k‰W«X Y z z X z Y+ ; ! !=" ,               

                                         (“ X  bt£L  Y ” vd¥ go¡fÎ«)
X Y+ -š X k‰W« Y fz§fë‹ bghJthd cW¥òfŸ 

k£Lnk cŸsd. gl« 1.2 Ïij és¡F»wJ. 

X Y X+ 3  k‰W« X Y Y+ 3  v‹gJ bjëth»‹wJ.

(iii) 	 fz é¤Âahr« (Set difference) 
	 \ MdhšX Y z z X z Yb; !=" ,                   
                                     (“ X  é¤Âahr«  Y ” vd¥ go¡fÎ«)

\X Y v‹w fz¤Âš Y-š Ïšyhj X-‹ cW¥òfŸ k£Lnk 

cŸsd. Ïij gl« 1.3 és¡F»wJ. Áy üyhÁça®fŸ \A B  I
A B-  vdÎ«   vGJt®. \A B  v‹w F¿pL fâj¤Âš 

gutyhf¥ ga‹gL¤j¥gL»wJ.  vdnt, ehK« \A B -æid 

ga‹gL¤Jnth«.

(iv)	 rk¢Ó® é¤Âahr« (Symmetric Difference)     	
	 ( \ ) ( \ )X Y X Y Y X3 ,=  
           (“ X  rk¢Ó® é¤Âahr« Y ” vd¥ go¡fÎ«). 
	 X Y3  v‹w fz¤Âš X Y+ -š Ïšyhj Mdhš, X Y, -š 

cŸs mid¤J cW¥òfS« cŸsd.

X
Y

X Y,

gl« 1.1

X

Y

X Y+

gl« 1.2

X  \ Y

X
Y

gl« 1.3

X Y3

X
Y

gl« 1.4

www.tntextbooks.in



4 10M« tF¥ò fz¡F

F¿¥òiu

(v) 	 ãu¥Ã (Complement)  U  v‹gJ mid¤J¡ fz« v‹f.

X U3  våš, \U X  v‹gJ U -I¥ bghU¤J X -‹ 

ãu¥Ã¡ fz« (fzãu¥Ã) MF«. mid¤J¡ fz« 

F¿¥Ãl¥g£lhš, \U Xv‹gij Xl vd¡ F¿¥Ãlyh«. 

mJ X-‹ fzãu¥Ã vd¥gL»wJ. \A B  v‹D« fz 

é¤Âahr« A-I¥ bghW¤J B-‹ fzãu¥ÃahF«.

(vi)	 bt£lh¡ fz§fŸ (Disjoint sets)  fz§fŸ X k‰W« 

Y-š bghJthd cW¥òfŸ VJ« Ïšiybaåš, mit 

bt£lh¡ fz§fŸ vd¥gL«. mjhtJ X Y+ z=  våš, 

X  k‰W« Y v‹gd bt£lh¡ fz§fshF«. 

	 A k‰W« B bt£lh¡ fz§fŸ våš, n A B n A n B, = +^ ^ ^h h h MF«.

	 bt‹gl§fëš fz§fis¡ F¿¡f bghJthf t£l§fis¥ ga‹gL¤J»nwh«. 
MæD«, fz¤Âid¡ F¿¡f VjhtJ xU _oa tistiuæidÍ« (any closed curve) 
ga‹gL¤jyh«. fz¤Âš cW¥òfis vGJ« nghJ xU cW¥Ãid xU Kiw¡F nkš 

vGJtij mDkÂ¥gÂšiy.

Ï¥bghGJ Áy vL¤J¡fh£Lfis¡ fh©ngh«. 
	 12v‹gJ I él¢ Á¿a äif KGA x x;=" ,,  
	 , , , , , , ,B 1 2 4 6 7 8 12 15=" ,,   , , , , , ,C 2 1 0 1 3 5 7= - -" , v‹f.

(i)  	  mšyJA B x x A x B, ; ! !=" ,

                 	 v‹gJ I él¢ Á¿a äif KG mšyJ mšyJx x x12 12 15;= =" ,

                	 { , , , , , , , , , , , , }1 2 3 4 5 6 7 8 9 10 11 12 15= .
(ii)  	  k‰W«C B y y C y B+ ; ! != " , = ,1 7" ,.
(iii)  	  \ MdhšA C x x A x Cb; != " , , , , , , ,2 4 6 8 9 10 11= " ,.
(iv)  	 ( \ ) ( \ )A C A C C A3 ,=

                              , , , , , , , , { 2, 1, 0, 2, 4, 6, 8, 9,10,11}2 4 6 8 9 10 11 2 1 0,= - - = - -" ", , .
(v)  	 U = {x | x xU KG} v‹gij mid¤J¡fz« v‹f. 
	 ó¢Áa«  äifÍkšy FiwÍkšy v‹gij m¿f. Mfnt A0 g .
	 Ï¥bghGJ, ' \ { : }v‹gJ xU KG Mdhš ‹ cW¥gšyA U A x x A -= =

        					     { v‹gJ ó¢Áa« mšyJ xU Fiw KG mšyJx x;=

      12-¡F¢ rkkhd k‰W« 12-I él¥ bgça äif KG} 
       					     { , , , , , } { , , , , }4 3 2 1 0 12 13 14 15,g g= - - - -

       					     { , 4, 3, 2, 1, 0,12,13,14,15, }g g= - - - - .
	 Áy gaDŸs KoÎfis Ã‹tUkhW g£oaèLnth«.

	 U  v‹gJ mid¤J¡ fz« k‰W« ,A B   v‹gd U -‹ c£ fz§fŸ v‹f.  
	 (i) 	 \A B A B+= l   	                       (ii)	 \B A B A+= l

	 (iii)	 \A B A A B+ + z= = 	            (iv)	 ( \ )A B B A B, ,=

	 (v) 	 ( \ )A B B+ z= 	    (vi)	 ( \ ) ( \ ) ( )\( )A B B A A B A B, , +=

X
Xl

U

gl« 1.5

X
Y

gl« 1.6
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1.4	 fz¢ brašfë‹ g©òfŸ (Properties of set operations)
	 fz¢ brašfë‹ Áy g©òfis fh©ngh«. A, B k‰W« C v‹w VnjD« _‹W 

fz§fS¡F Ã‹tU« g©òfŸ bkŒahF«.

I.  	 gçkh‰W¥ g©ò (Commutative property)
          	(i)   A B B A, ,=         (fz§fë‹ nr®¥ò, gçkh‰W¥ g©ò cilaJ)       
          	(ii)  A B B A+ +=        (fz§fë‹ bt£L, gçkh‰W¥ g©ò cilaJ)

II.   	 nr®¥ò¥ g©ò (Associative property)
         	 (i)    A B C, ,^ h = A B C, ,^ h          (fz§fë‹ nr®¥ò, nr®¥ò¥ g©ò cilaJ)

         	 (ii)    A B C+ +^ h = A B C+ +^ h          (fz§fë‹ bt£L, nr®¥ò¥ g©ò cilaJ)

III.  	 g§Ñ£L¥ g©ò (Distributive property)
(i)	 A B C+ ,^ h = ( )A B A C+ , +^ h  (fz§fë‹ bt£L, nr®¥Ã‹ ÛJ  g§Ñ£L¥ g©ò cilaJ)

(ii) 	A B C, +^ h = ( )A B A C, + ,^ h   (fz§fë‹ nr®¥ò ,     bt£o‹ ÛJ  g§Ñ£L¥ g©ò cilaJ)

	 bghJthf, bfhL¡f¥g£LŸs fz§fis¡ bfh©nl Ï¥g©òfis  ãUÃ¡fyh«. 

nkny Tw¥g£LŸs g©òfis vL¤J¡fh£LfŸ _y« rçgh®¤jY¡F¥ gÂyhf, fâj 

ßÂæš ã%gz¤ij¡ bfhL¥gJ cfªjjhF«. ÏJ, Ï¥ghlüè‹ tu«Ã‰F m¥gh‰g£lJ. 

ÏU¥ÃD«, fâj ã%gz¤ij¥ òçªJ bfhŸsÎ«, mjid¥ ghuh£lÎ«, xU g©ig 

vL¤J¡ bfh©L mj‰Fça ã%gz¤ij¡ bfhL¥ngh«.

	 I. (i)  fz§fë‹ nr®¥ò¡fhd gçkh‰W¥ g©ò 	

	 A, B M»a ÏU fz§fis vL¤J¡ bfh©L,  A B,  k‰W« B A,  M»ad 

rkfz§fŸ vd ãWÎnth«. ÏU fz§fëš xnu cW¥òfëU¥Ã‹ mit rk fz§fŸ 

v‹gij m¿nth«. Kjèš A B, -‹ x›bthU cW¥ò« B A, -‹ cW¥ò vd ãWÎnth«.

z A B,!  v‹gJ VnjD« xU cW¥ò v‹f. A k‰W« B-‹ nr®¥Ã‹ tiuaiwæ‹go, 

z A!  mšyJ z B! . 
	 mjhtJ, x›bthU   z A B,!  	(   z A!   mšyJ   z B!

			   (   z B!   mšyJ  z A!  
	 Mfnt, B A, -‹ tiuaiwæ‹go	  z B A,!  				    (1)
	 x›bthU z A B,!  -¡F« (1) c©ikahjyhš, A B, -‹ x›bthU cW¥ò« B A, -‹ 

cW¥ò v‹gJ bkŒahF«.

	 Mfnt, c£fz¤Â‹ tiuaiwæ‹go ( ) ( )A B B A, ,3 . 
	 j‰nghJ, y B A,!  v‹w VnjD« xU cW¥ig vL¤J¡ bfh©L, y MdJ A B, -‹ 

cW¥ò vd¡ fh£Lnth«. 

	 Ï¥bghGJ,  x›bthU   y B A,!  	(  y B!    mšyJ   y A!

			         	 (  y A!    mšyJ   y B!                                        
  	 A B, -‹ tiuaiwæ‹go,    	 y A B,!   				    (2)
	 x›bthU y B A,! -¡F (2) MdJ bkŒ v‹gjhš, B A, -‹ x›bthU cW¥ò« A B, -‹ 

cW¥ò v‹gJ bkŒahF«. Mfnt, c£fz¤Â‹ tiuaiwæ‹go ( ) ( )B A A B, ,3 .  Mfnt,

( ) ( )A B B A, ,3  k‰W« ( ) ( )B A A B, ,3  vd¡ fh£oÍŸnsh«. ÏJ ( ) ( )A B B A, ,=  

våš, våš k£Lnk ãfG«.  nk‰Tw¥g£l Kiwfëš k‰w g©òfisÍ« ã%Ã¡fyh«. 
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fâj¤Âš ã%gz§fŸ (Proofs in Mathematics)
	 fâj¤Âš xU T‰W v¥bghGJ« bkŒahdhš, mJ bkŒ¡T‰W vd¥gL«. xU T‰W 

VnjD« xU ãfœéš bkŒahf Ïšiy v‹whY«, mJ jtwhd T‰W vd¥gL«. 

vL¤J¡fh£lhf, Ã‹tU« Áy T‰Wfis¡ fUJnth«.

	 (i)  	 vªj xU äif x‰iw KGÎ« xU gfh v© MF«.

	 (ii)   	 xU K¡nfhz¤Â‹ mid¤J¡ nfhz§fë‹ TLjš 180c
	 (iii)  	 x›bthU gfh v©Q« xU x‰iw KG                
	 (iv)  	 A, B v‹w vªj ÏU fz§fS¡F«  \ \A B B A=

	 gy x‰iw äif KG¡fŸ gfh v©zhf ÏUªjhY« Tl T‰W (i) jtwhdJ. 

Vbdåš,   , , ,9 15 21 45  ngh‹w KG¡fŸ äif x‰iw v©fŸ. Mdhš, gfh v©fsšy.

	 vªj K¡nfhz¤ij vL¤J¡ bfh©lhY« mj‹ mid¤J nfhz§fë‹ TLjš 

180c . Mfnt, th¡»a« (ii) bkŒahF«.  

	 T‰W (iii) jtwhdJ. Vbdåš, gfh v© 2  xU  Ïu£il KGthF«. Mdhš 

T‰W (iii) v© 2 I¤ jéu k‰w x›bthU gfh v©Q¡F« c©ikahF«. xU 

T‰¿id bkŒbad ã%Ã¡f nt©Lbkåš, mid¤J ãfœÎfëY« mJ bkŒahdJ 

vd eh« ã%Ã¡f nt©L«. VjhtJ xU ãfœéš mJ jtW vd ã%Ã¡f¥g£lhš, 

m¡T‰W jtwhF«. T‰W (iv) jtwhdJ. mo¥gilahf \A B  I mik¡F« nghJ, 

A-æèUªJ B-‹ mid¤J cW¥òfisÍ« Ú¡F»nwh«. mnj nghš \B A-¡F B-æèUªJ 

A-‹ mid¤J cW¥òfS« Ú¡f¥gL«. { 2, 5, 8} {5, 7, 1}k‰W«A B= = - v‹f.

	 Ï§F \ {2, 8}A B =  k‰W« \ { 7, 1}B A = - .  Mfnt, \ \A B B A! . 
	 vdnt, T‰W (iv) v‹gJ jtwhdJ.

vL¤J¡fh£L 1.1
	 { 10,0,1, 9, 2, 4, 5} { 1, 2, 5, 6, 2,3,4}k‰W«A B= - = - -  v‹w fz§fS¡F 

Ã‹tUtdt‰iw rçgh®¡fÎ«.  nkY«, bt‹gl« _yK« rçgh®¡fÎ«.

	 (i) fz§fë‹ nr®¥ò gçkh‰W¥ g©ò cilaJ 

	 (ii) fz§fë‹ bt£L gçkh‰W¥ g©ò cilaJ  
Ô®Î  

(i)	 fz§fë‹ nr®¥ò gçkh‰W¥ g©ò cilaJ vd rçgh®¥ngh«.

	 Ï¥bghGJ, { 10,0,1, 9, 2, 4, 5} { 1, 2, 5, 6, 2,3,4}A B, ,= - - -  
                                  	 = { 1 , , ,0,1,2,3,4, , , }0 2 1 5 6 9- - - 			   (1)
			   { 1, 2, 5, 6, 2,3,4} { 10,0,1, 9, 2, 4, 5}B A, ,= - - -

                                      	 { 10, 2, 1,0,1,2,3,4, 5, 6, 9}= - - -                          	 (2)

	 Mfnt (1) k‰W« (2)-èUªJ bfhL¡f¥g£l fz§fŸ A, B-fS¡F A B B A, ,=

vd rçgh®¡f¥g£lJ.

	 bt‹gl«  _y«, (gl« 1.7) 
fz§fë‹ nr®¥ò v‹gJ  

gçkh‰W g©ò cilaJ vd 

rçgh®¡f¥g£lJ.
A B B A, ,=

gl« 1.7

B B AA –10

0
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–2

6
3

–1
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4
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B C,

A B C, ,^ h  A B C, ,^ h gl« 1.9

5
6

3
4

7
8

5
6

3
4

1

2

5
6

4

7
8

1

5
6

3
4

7
8

1

2

A B,

A

C

B A

C

B

A

C

B

32

A

C

B

(ii)	 fz§fë‹ bt£L gçkh‰W¥ g©ò cilaJ vd rçgh®¥ngh«.

		    { 10,0,1, 9, 2, 4, 5} { 1, 2, 5, 6, 2,3,4}A B+ += - - -

			   {2,4, 5}= .                                                                          		  (1)
		    { 1, 2, 5, 6, 2,3,4} { 10,0,1, 9, 2, 4, 5}B A+ += - - -

	                    	 {2,4, 5}= .                                                                        		  (2)
	 (1), (2) M»at‰¿èUªJ A B B A+ +=  v‹gJ rçgh®¡f¥g£lJ.

	 bt‹gl« _y« (gl« 1.8) A B B A+ +=  vd rçgh®¡f¥g£lJ.

vL¤J¡fh£L 1.2
	 {1, 2, 3, 4, 5}, {3, 4, 5, 6}, {5, 6, 7, 8}A B C= = =  våš, 

	 (i)	 A B C A B C, , , ,=^ ^h h  vd¡fh£Lf.  
	 (ii)	 bt‹gl§fis¥ ga‹gL¤Â A B C A B C, , , ,=^ ^h h  v‹gij rçgh®¡fÎ«.

Ô®Î 

(i) 	 B C,  = {3, 4, 5, 6} {5, 6, 7, 8},  = {3, 4, 5, 6, 7, 8}
	 `    	 ( )A B C, , 	= {1, 2, 3, 4, 5},{ 3, 4, 5, 6, 7, 8}= {1, 2, 3, 4, 5, 6, 7, 8}	 (1)   	
	      	 A B, 	= {1, 2, 3, 4, 5} {3, 4, 5, 6},  = { , , , , , }1 2 3 4 5 6

	 ` 		  A B C, ,^ h 	= { , , , , , } { , , , }1 2 3 4 5 6 5 6 7 8,  = {1, 2, 3, 4, 5, 6, 7, 8}		 (2)
	 (1) k‰W« (2)-èUªJ  A B C, ,^ h = A B C, ,^ h  vd rçgh®¡f¥g£lJ.

(ii)	 jFªj bt‹gl§fŸ Ã‹tUkhW cŸsd.

						         (1)					       (3)

						         (2)					       (4)

	 gl« 1.9-š (2) k‰W« (4) M»at‰¿èUªJ fz§fë‹ nr®¥ò MdJ nr®¥ò¥ 

g©Ãid ãiwÎ brŒ»wJ.

A B B A+ +=

gl« 1.8

B B
A

A
2

5
4

2
5

4
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B C+ A B+

A B C+ +^ h A B C+ +^ h 	

gl« 1.10

a
e

a
c

a a

A

C

B A

C

B

A

C

B A

C

B

vL¤J¡fh£L 1.3

	 { , , , }, { , , } { , }k‰W«A a b c d B a c e C a e= = =  våš, 
	 (i)	 A B C+ +^ h = A B C+ +^ h  vd¡ fh£Lf.  
	 (ii)	 bt‹gl§fis¥ ga‹gL¤Â A B C+ +^ h = A B C+ +^ h  vd rçgh®¡fÎ«.

Ô®Î 

(i)	 bfhL¡f¥g£lit : 	 { , , , }, { , , } , { , }A a b c d B a c e C a e= = = .
	 A B C A B C+ + + +=^ ^h h   v‹gij rçgh®¥ngh«. 

	 Kjèš, A B C+ +^ h-I fh©ngh«.

			   B C+ 	 = { , , } { , } { , }a c e a e a e+ =  

	 vdnt,	 A B C+ +^ h	 = { , , , } { , } { }a b c d a e a+ = .                                       (1)

	 mL¤jjhf,	 A B+ 	 = { , , , .} { , , } { , }a b c d a c e a c+ =

			   A B C+ +^ h 	 = { , } { , } { }a c a e a+ =                                                (2)

	 (1) k‰W« (2)-èUªJ  A B C+ +^ h  = A B C+ +^ h vd rçgh®¡f¥g£lJ.

(ii)	 jFªj bt‹gl§fŸ Ã‹tUkhW.  

						           (1)					           (3)

						    

						           (2)					            (4)

	 gl« 1.10-š  (2) k‰W« (4)-èUªJ  A B C A B C+ + + +=^ ^h h  v‹gJ rçgh®¡f¥g£lJ.

vL¤J¡fh£L 1.4

	 { , , , , }, { , , , , }, { , , , }A a b c d e B a e i o u C c d e u= = =  vd¡ bfhL¡f¥g£LŸsJ våš, 
	 (i)  \ \ \ \A B C A B C!^ ^h h  vd¡ fh£Lf.

	 (ii) bt‹gl§fis¥ ga‹gL¤Â \ \ \ \A B C A B C!^ ^h h  vd rçgh®¡fÎ«.
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F¿¥òiu

\B C^ h
\A B^ h

\ \A B C^ h \ \A B C^ h

gl« 1.11

a i

o

b

c d

b

c d e
b

A

C

B A

C

B

A

C

B A

C

B

Ô®Î 

(i)			   \B C^ h	 = { , , , , }\{ , , , }a e i o u c d e u  = { , , }a i o .  

	 vdnt,	 \ \A B C^ h	 = { , , , , }\{ , , }a b c d e a i o  = { , , , }b c d e .			   (1)

	 j‰nghJ,	 \A B 	 = { , , , , }\{ , , , , }a b c d e a e i o u  = { , , }b c d .  

	 vdnt,	 \ \A B C^ h 	 = { , , }\{ , , , }b c d c d e u  = { }b .				    (2)

	 (1) k‰W« (2)-èUªJ \ \A B C^ h ! \ \A B C^ h  vd ãWt¥g£lJ.

	 Mfnt, fz§fë‹ é¤Âahr« nr®¥ò¥ g©ò cilajšy. 

(ii)	 jFªj bt‹gl§fŸ Ã‹tUkhW.

						           (1)					           (3)

						          (2)					           (4)

	 (2) k‰W« (4)-fëèUªJ \ ( \ ) ( \ ) \A B C A B C!  v‹gJ rçgh®¡f¥g£lJ.

	 Mjyhš, fz§fë‹ é¤Âahr« nr®¥ò¥ g©ò cilajšy.

          bghJthf fz§fë‹ é¤Âahr« nr®¥ò¥ g©Ãid ãiwÎ brŒahé£lhY«,  A,B,C
v‹gd x‹W¡bfh‹W bt£lh¡ fz§fŸ våš, \ \ ( \ ) \A B C A B C=^ h   MF«. Ïij 

vëÂš ã%Ã¡fyh«. B k‰W« C M»ad bt£lh¡ fz§fŸ. vdnt, \B C B=  MF«.  

nkY«, ,A B M»ad bt£lh¡ fz§fŸ. vdnt \A B A=   MF«. Mfnt, \ ( \ )A B C A= . 

    nkY«, \A B A=  k‰W« ,A C  M»ad bt£lh¡ fz§fshF«. vdnt, \ .A C A=  

Mjyhš, ( \ ) \A B C A= .  Mfnt, \ \ ( \ ) \A B C A B C=^ h  v‹gJ c©ikahF«. 

Ï›thW, bt£lh¡ fz§fë‹ é¤Âahr« nr®¥ò¥ g©ò cilaJ vd ãWt¥g£lJ.
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 A B A C, + ,^ ^h h

A C,

A B,B C+

A B C, +^ h

gl« 1.12

4
6

1
3

4
62

0 –2

5

1
3

4
62

0 1
3

4
62

0

7

1
3

4
62

0
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B A

C

B

A

C

B A

C

B

A

C
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vL¤J¡fh£L 1.5

	 {0,1,2,3,4}, {1, 2, 3,4,5,6} {2,4,6,7}k‰W«A B C= = - =  v‹f. 
	 (i)	 A B C, +^ h = A B A C, + ,^ ^h h vd¡fh£Lf. 
	 (ii)	 bt‹gl§fis¥ ga‹gL¤Â  A B C, +^ h = A B A C, + ,^ ^h h vd rçgh®¡fÎ«.

Ô®Î 

(i)	 j‰nghJ,	 B C+ 	 = {1, 2, 3, 4, 5, 6} {2, 4, 6, 7 } {4, 6}+- =

	 Mfnt,	 A B C, +^ h	 = {0,1, 2, 3, 4} {4, 6}, = { , , , , , }0 1 2 3 4 6 .    	 (1)

	 nkY«,	 A B, 	 = {0,1,2,3,4} {1, , 3,4,5,6}2, -

				    = { 2, 0,1, 2, 3, 4, 5, 6}- , 

			   A C, 	 = {0,1,2,3,4} {2,4,6,7},  = {0,1, 2, 3, 4, 6, 7} .

	 Mfnt, 	 A B A C, + ,^ ^h h = { 2, 0,1, 2, 3, 4, 5, 6} {0,1, 2, 3, 4, 6, 7}+-

				         = {0,1, 2, 3, 4, 6} .                                       	 (2)

	 (1) k‰W« (2)-èUªJ   A B C, +^ h = A B A C, + ,^ ^h h v‹gJ rçgh®¡f¥g£lJ.

(ii)	 jFªj bt‹gl§fŸ Ã‹tUkhW.

						      (1)						           (3)

						      (2)						           (4)

												                 (5)

	 (2) k‰W« (5)-èUªJ ( ) ( ) ( )A B C A B A C, + , + ,=  v‹gJ rçgh®¡f¥g£lJ.
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vL¤J¡fh£L 1.6
	 { 3 4, } , { 5, }A x x x B x x xR N1 1; # ! ; != - =  k‰W«

	 { 5, 3, 1,0,1,3}C = - - -  våš, A B C A B A C+ , + , +=^ ^ ^h h h vd¡ fh£Lf.

Ô®Î	 A v‹w fz¤Âš –3 k‰W« mijél mÂfkhd Mdhš, 4 I él Fiwthd 

mid¤J bkŒba©fS«   cŸsd.  

	 nkY«, A= { 3 4, }x x x R1; # !- -š  v© 4 nr®¡f¥gléšiy.

	 fz« B-š,  5 I él¢ Á¿a mid¤J äif KG¡fS« cŸsd.

	 nkY«, 	B  = { 5, } {1,2,3,4}x x x N1; ! =

	 Mfnt,	 B C, 	 = { , , , } { , , , , , }1 2 3 4 5 3 1 0 1 3, - - -

				    = { , , , , , , , }1 2 3 4 5 3 1 0- - -

	 vdnt,	 A B C+ ,^ h	 = {1,2,3,4, 5, 3, 1,0}A + - - -

					    = { , , , , , }3 1 0 1 2 3- - .                                          	 (1)

	 nkY«,       	 A B+ 	 = { 3 4, } {1,2,3,4}x x x R +1; # !-   = { , , }1 2 3 ;

 			   A C+ 	 = { , } { 5, 3, 1,0,1,3}x x x3 4 R +1; # !- - - -

				    = { , , , , }3 1 0 1 3- - . 

	 vdnt,	 A B A C+ , +^ ^h h	 = {1,2,3} { 3, 1,0,1,3}, - -

				    = { , , , , , }3 1 0 1 2 3- - .				    (2)

	 (1) k‰W« (2)-èUªJ A B C+ ,^ h = A B A C+ , +^ ^h h v‹gJ bjëth»wJ.

gæ‰Á 1.1 

	 1.	 A B1  våš, A B B, =   vd¡ fh£Lf (bt‹gl¤ij¥ ga‹gL¤jÎ«).

	 2.	 A B1  våš,  A B+  k‰W« \A B  M»at‰iw¡ fh©f. (bt‹gl¤ij¥ ga‹gL¤Jf).

	 3.	 { , , }, { , , , } { , , , }k‰W«P a b c Q g h x y R a e f s= = =  våš, Ã‹tUtdt‰iw¡ fh©f.

		  (i)  \P R  		  (ii)  Q R+    		  (iii)  \R P Q+^ h.

	 4.	 {4,6,7,8,9}, {2,4,6} {1,2,3,4,5,6}k‰W«A B C= = = våš, 

Ã‹tUtdt‰iw¡ fh©f.

		  (i)  A B C, +^ h     	 (ii)  A B C+ ,^ h        (iii)  \ \A C B^ h   

	 5.	 { , , , , }, {1,3,5,7, 10}A a x y r s B= = -  vd¡ bfhL¡f¥g£LŸs fz§fS¡F, 

fz§fë‹ nr®¥ò brayhdJ, gçkh‰W¥ g©ò cilaJ v‹gij rçgh®¡fÎ«.

	 6.	 { , , , , 2, 3, 4, 7}A l m n o=  k‰W« {2, 5, 3, 2, , , , }B m n o p= -  M»at‰¿‰F  

fz§fë‹ bt£L, gçkh‰W¥ g©ò cilaJ v‹gij rçgh®¡fÎ«.

–3	  A	 4
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	 7.	 A= { 42v‹gJx x; -‹ gfh¡ fhuâ}, { 5 12, }B x x x N1; # !=  k‰W« 
           C = { , , , }1 4 5 6  våš, A B C A B C, , , ,=^ ^h h  v‹gij rçgh®¡fÎ«. 	

	 8.	 { , , , , }, { , , , , } { , , , }k‰W«P a b c d e Q a e i o u R a c e g= = =  M»a fz§fë‹ bt£L, 

nr®¥ò¥ g©ò cilaJ v‹gij rçgh®¡fÎ«.

	 9.	 {5,10,15, 20}, {6,10,12,18,24} {7,10,12,14,21,28}k‰W«A B C= = =

		  M»a fz§fS¡F \ \ \ \A B C A B C=^ ^h h  v‹gJ bkŒahFkh vd MuhŒf. c‹  

éil¡F j¡f fhuz« TWf.

	10.	 { 5, 3, 2, 1}, { 2, 1,0} { 6, 4, 2}k‰W«A B C= - - - - = - - = - - - v‹f.

		  \ \ ( \ ) \k‰W«A B C A B C^ h  M»at‰iw¡ fh©f. ÏÂèUªJ »il¡F« fz 

é¤Âahr¢ brašgh£o‹ g©Ãid¡ TWf.

	11.	 { 3, 1, 0, 4,6,8,10}, { 1, 2, 3,4,5,6} { 1, 2,3,4,5,7}k‰W«A B C= - - = - - = -  

		  M»at‰¿‰F Ã‹tUtdt‰iw rçgh®¡fÎ«. 

		  (i) 	 A B C, +^ h= A B A C, + ,^ ^h h     (ii) A B C+ ,^ h= A B A C+ , +^ ^h h	

		  (iii)   bt‹gl§fis¥ ga‹gL¤Â A B C, +^ h= A B A C, + ,^ ^h h    k‰W«  
	 A B C+ ,^ h= A B A C+ , +^ ^h h M»adt‰iw rçgh®¡fÎ«.         

1.5 	 o kh®få‹ éÂfŸ (De Morgan’s laws)
	 mf°l° o kh®få‹ (Augustus De Morgan) jªij (M§»nya®) ÏªÂahéš 

»H¡»ªÂa¡ f«bgåæš gâæš ÏUªjh®. o kh®f‹ (1806-1871) ÏªÂahéš, 

jäœeh£oYŸs kJiuæš Ãwªjh®. mt® 7   khj¡ FHªijahŒ ÏUªj nghJ mtUila 

FL«g« Ï§»yhªÂ‰F Fobga®ªjJ.  mt® Ï§»yhªÂš, nf«Ãç£{š cŸs oçåo 

fšÿçæš (Trinity college, Cambridge, England) fšé gæ‹wh®. mo¥gil fz¢ 

brašfshd nr®¥ò, bt£L k‰W« ãu¥Ã M»aitfis bjhl®ògL¤J« tifæš 

o kh®få‹ éÂfŸ cŸsd.

fz é¤Âahr¤Â‰fhd o kh®få‹ éÂfŸ (De Morgan’s laws for  set difference)

    A, B, C v‹gd VnjD« _‹W fz§fŸ våš,

	 (i)	 \A B C,^ h = \ \A B A C+^ ^h h          (ii)  \A B C+^ h = \ \A B A C,^ ^h h.

fz ãu¥Ã¡fhd o kh®få‹ éÂfŸ (De Morgan’s laws for complementation)

fz« A k‰W«  B-fis c£fz§fshf¡ bfh©l mid¤J¡ fz« U  våš,

	 (i)	 A B, l^ h 	 = A B+l l                        (ii)   A B+ l^ h = A B,l l.

	 VnjD« xU fz« D  våš, ' \D U D=  v‹gjhš, fz é¤Âahr éÂfë‹ 

ã%gz¤ÂèUªJ fzãu¥Ã éÂfë‹ ã%gz¤ij¥ bgwyh« v‹gij¡ ftå¡fÎ«. 

Ïj‰F ã%gz« juhkš, Ï›éÂfis¥ ga‹gL¤Â v›thW fz¡FfS¡F¤ Ô®Î 

fh©gij¡ f‰W¡ bfhŸnth«. 
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vL¤J¡fh£L 1.7
	 bt‹gl§fis¥ ga‹gL¤Â A B A B+ ,=l l l^ h  v‹gij¢ rçgh®¡f.

Ô®Î

						       (1)					        (3)

					     	 (2)					        (4)

	

											              (5)

	 (2) k‰W« (5)-èUªJ A B A B+ ,=l l l^ h  v‹gJ rçgh®¡f¥g£lJ.

vL¤J¡fh£L 1.8

	 bt‹gl§fis¥ ga‹gL¤Â \ \ \A B C A B A C+ ,=^ ^ ^h h h v‹D« o kh®få‹ 

fz é¤Âahr éÂæid¢ rçgh®¡fÎ«.

Ô®Î

						      (1)					       (3)

						      (2)					       (4)

	

											             (5)

	 (2) k‰W« (5)-èUªJ  \ \ \A B C A B A C+ ,=^ ^ ^h h h v‹gJ rçgh®¡f¥g£lJ.

B C+

A B

C

A B

C

A B

C
\( )A B C+

A B

C
\A B

A B

C
\A C

( \ ) ( \ )A B A C,
gl« 1.14

A B+

U

A B,l l

Al

U

Bl

U

B
U

gl« 1.13

BA BA

BAA

U
BA

( )A B+ l
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vL¤J¡fh£L 1.9

	 { 2, 1, 0,1, 2, 3, ,10}, { 2, 2,3,4,5}U Ag= - - = -  k‰W« {1,3,5, ,9}B 8=  v‹f. 

o kh®få‹ fz ãu¥Ã éÂfis¢ rçgh®¡fÎ«.

Ô®Î	 Kjèš  A B A B, +=l l l^ h  v‹gij¢ rçgh®¥ngh«.

	 	         	A B, 	= { , 2, 3, 4, 5} {1, 3, 5, , 9} { , , , , , , , }2 8 2 1 2 3 4 5 8 9,- = -

	 vdnt,	 A B, l^ h 	= \ { 2,1, 2, 3, 4, 5, 8, 9} { 1, 0, 6,7,10}U - = - .	 (1)

	 nkY«,	 Al	= \ { 1, 0,1, 6,7,8,9,10}U A = -

			      Bl	= \ { 2, 1, 0, 2,4,6,7,10}U B = - - .

	 Mfnt,	 A B+l l	= { 1, , , 6,7,8,9,10}0 1- + { 2, 1, 0, 2,4,6,7,10}- -

				   = { , , , ,10}1 0 6 7- .                                                         (2)

	 (1) k‰W« (2)-èUªJ   A B, l^ h  =  A B+l l vd m¿»nwh«

Ï›thnw, nkny bfhL¡f¥g£LŸs fz§fS¡F A B+ l^ h  = A B,l l vdÎ« 

rçgh®¡fyh«. ÏJ gæ‰Á¡fhf él¥gL»‹wJ. 

vL¤J¡fh£L 1.10 

	 A  = { , , , , , , , , , }a b c d e f g x y z , B  = { , , , , }c d e1 2  k‰W« C  = { , , , , , }d e f g y2  v‹f.  

	 \ \ \A B C A B A C, +=^ ^ ^h h h v‹gij rçgh®¡fÎ«.

Ô®Î	 			   B C, 	 = { , , , , } { , , , , , }c d e d e f g y1 2 2,

					     = { , , , , , , , }c d e f g y1 2  

	 Mfnt, 	 \ ( )A B C, 	 = { , , , , , , , , , } \ {1, 2, , , , , , }a b c d e f g x y z c d e f g y

					     = { , , , }a b x z . 					     (1)

	 nkY«,   	 \A B 	 = { , , , , , , }a b f g x y z  k‰W« \ { , , , , }A C a b c x z=

	 Mfnt, 	( \ ) ( \ )A B A C+ 	= { , , , }a b x z .  					     (2)

	 (1) k‰W« (2)-èUªJ \ \ \A B C A B A C, +=^ ^ ^h h h v‹gJ rçgh®¡f¥g£lJ.

gæ‰Á 1.2

1.	 ÑnH bfhL¡f¥g£LŸs fz§fis, bt‹gl§fë‹ _y« fh£Lf.

	 (i)	 {5,6,7,8, ,13}, {5,8,10,11} {5,6,7,9,10}k‰W«U A Bg= = =

	 (ii)	 { , , , , , , , }, { , , , } { , , , , }k‰W«U a b c d e f g h M b d f g N a b d e g= = =
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2.	 ãHè£L¡ (nfho£L) fh£l¥g£LŸs x›bthU gFÂiaÍ« F¿p£L Kiwæš vGJf. 
,U , , , ,A B C , + , l  k‰W«  \   M»a F¿pLfis njitahd Ïl§fëš ga‹gL¤Jf. 

		  (i)	 (ii)		

		  (iii)	 (iv)

3.	 , k‰W«A B C  M»a _‹W fz§fS¡F Ã‹ tUtdt‰iw és¡F« bt‹gl§fŸ 

tiuf.

	 (i)	 A B C+ +    	

	 (ii)	 A k‰W« B v‹gd C -æ‹ c£fz§fŸ.  nkY« mitfŸ bt£lh¡ fz§fŸ.

	 (iii)	 \A B C+ ^ h	 (iv)	 \B C A,^ h 	            (v)   A B C, +^ h	

	 (vi)	 \C B A+ ^ h	 (vii)	 C B A+ ,^ h

4.	 bt‹gl§fis¥ ga‹gL¤Â \A B A B A+ , =^ ^h h  v‹gij¢ rçgh®¡fÎ«.

5.	 U  = { , , , , , , }4 8 12 16 20 24 28 ,   A = { , , }8 16 24   k‰W«   B = { , , , }4 16 20 28 våš,	
' k‰W«A B A B, + l^ ^h h  M»at‰iw¡ fh©f.

6.	 U = { , , , , , , , }a b c d e f g h , { , , , } { , , }k‰W«A a b f g B a b c= =  våš, o kh®få‹  

fz ãu¥Ã éÂfis¢ rçgh®¡fÎ«.

7.	 Ã‹tU« fz§fis¡ bfh©L o kh®få‹ fz é¤Âahr éÂfis¢ rçgh®¡fÎ«.

	 {1, 3, 5, 7, 9,11,13,15}, {1, 2, 5, 7} {3,9,10,12,13}k‰W«A B C= = = .

8.	 A  = {10,15, 20, 25, 30, 35, 40, 45, }50 ,  B  = { , ,10,15, 20, 30}1 5  k‰W«  

	 C  = { , ,15,2 ,35,45, }7 8 0 48  M»a fz§fS¡F  \ \ \A B C A B A C+ ,=^ ^ ^h h h	
	 v‹gij¢ rçgh®¡fÎ«.

9.	 bt‹gl§fis¥ ga‹gL¤Â Ã‹tUtdt‰iw¢ rçah vd¢ nrhÂ¤J¥ gh®¡fÎ«.

	 (i)	 A B C, +^ h = A B A C, + ,^ ^h h	 (ii)	 A B C+ ,^ h = A B A C+ , +^ ^h h

	 (iii)	 A B, l^ h  = A B+l l 	 (iv)	 \A B C,^ h = \ \A B A C+^ ^h h	      
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1.6  fz§fë‹ MÂ v© mšyJ fz v© (Cardinality of sets)  
	 x‹gjh« tF¥Ãš n A B n A n B n A B, += + -^ ^ ^ ^h h h h v‹w N¤Âu¤ij¥ 

ga‹gL¤Â, ÏU fz§fis¡ bfh©l fz¡FfS¡F¤ Ô®Î fh©gij m¿ªJ 

bfh©nlh«.  Ï¢N¤Âu«  ,A B  k‰W« A B+  M»at‰¿‹ MÂ v©fŸ bfhL¡f¥g£lhš

A B,  v‹w fz¤Â‹ MÂ v©iz¡ fz¡»l cjÎ»wJ.  ,A B  k‰W« C  v‹w _‹W 

fz§fis¡ bfh©L A B C, ,  v‹w fz¤Â‹ MÂ v© v›thW f©l¿tJ?  Ïj‰fhd 

N¤Âu«  ÑnH bfhL¡f¥g£LŸsJ.

n A B C, ,^ h= n A n B n C n A B n B C n A C n A B C+ + + + ++ + - - - +^ ^ ^ ^ ^ ^ ^h h h h h h h.

Ï¢N¤Âu¤Â‹ ga‹gh£oid¥ Ã‹tU« vL¤J¡fh£LfŸ és¡F»‹wd.

vL¤J¡fh£L 1.11

	 xU FGéš 65 khzt®fŸ fhšgªJ«, 45 ng® Ah¡»Í«, 42 ng® »ç¡bf£L« 

éisahL»wh®fŸ. 20 ng® fhšgªjh£lK« Ah¡»Í«, 25 ng® fhšgªjh£lK« »ç¡bf£L«, 

15 ng® Ah¡»Í« »ç¡bf£L« k‰W« 8 ng® _‹W éiah£LfisÍ« éisahL»wh®fŸ. 

m¡FGéš cŸs khzt®fë‹ v©â¡ifia¡ fh©f. 

	 (x›bthU khztD« FiwªjJ xU éisah£oid éisahLth® vd¡ bfhŸf.)

Ô®Î	 ,F H  k‰W«  C   v‹gd Kiwna fhšgªjh£l«, Ah¡», »ç¡bf£ MLgt®fë‹ 

fz§fis¡ F¿¡f£L«.  Mfnt,  65, 45 42nk‰W«n F n H C= = =^ ^ ^h h h . 

	 nkY«, 	n F H 20+ =^ h ,  25n F C+ =^ h ,  n H C 15+ =^ h  k‰W« n F H C 8+ + =^ h . 

	 FGéYŸs khzt®fë‹ bkh¤j v©â¡ifia¡ fh©ngh«.

	 mjhtJ,  n F H C, ,^ h-I¡ fh©ngh«.

	 N¤Âu¤Â‹go,	 n F H C, ,^ h	 = n F n H n C n F H++ + -^ ^ ^ ^h h h h

							          n H C n F C n F H C+ + + +- - +^ ^ ^h h h

						      = 65 45 42 20 25 15 8+ + - - - +  =  100.
	 Mfnt,  FGéYŸs khzt®fë‹ v©â¡if = 100.

kh‰W Kiw

	 bt‹gl¤ij¥ ga‹gL¤Â Ïnj fz¡»‰F¤ Ô®Î fhz 

KoÍ«. Ï¡fhy¤Âš bt‹gl§fisÍ« jU¡f KiwiaÍ« 

ga‹gL¤Â m‹whl thœ¡ifæš ãfG« Áy fz¡FfS¡F¤ 

Ô®Î fhz ÏaY«. Ïªj fz¡»‰Fça bt‹gl§fŸ, 

x‹iwbah‹W bt£o¡ bfhŸS« _‹W fz§fis¡ 

bfh©lJ. x›bth‹W« xU éisah£il¡ F¿¡F«. gl¤ij¥ 

gh®¤J, bfhL¡f¥g£l T‰W¡fis¡ bfh©L, ftdkhf¡ 

fz¡»£L, éisah£L Åu®fë‹ v©â¡ifia¡ 

fh©ngh«. bfhL¡f¥g£LŸs étu§fis gl¤Âš F¿¥ngh«.

Mfnt, FGéš cŸs khzt®fë‹ v©â¡if  = 28 + 12 + 18 + 7 + 10 + 17 + 8 = 100.

F H

C

8

25–8 15-8

42-(8+17+7)

= 10

= 7= 17

65–(12+8+17)

= 28
20–8

45-(12+8+7)
= 18=12

gl« 1.15
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vL¤J¡fh£L 1.12
	 gšfiy¡fHf khzt®fë‹ fz¡bfL¥Ãš, 64 ng® fâj«, 94 ng® fâ¥bgh¿ 

m¿éaš, 58 ng® Ïa‰Ãaš M»a ghl§fis¡ f‰»‹wd®. 28 ng® fâjK« Ïa‰ÃaY«, 

26 ng® fâjK« fâ¥bgh¿ m¿éaY«, 22 ng® fâ¥bgh¿ m¿éaY« Ïa‰ÃaY« k‰W« 

14 ng® _‹W ghl§fisÍ« f‰»‹wd®. fz¡bfL¥Ãš fyªJ¡ bfh©l khzt®fë‹ 

v©â¡ifia¡ fh©f. nkY«, xU ghl¤ij k£L« f‰»‹w khzt®fë‹ 

v©â¡ifia¡ fh©f.

Ô®Î 	 bfhL¡f¥g£l étu§fis bt‹gl¤Âš F¿¥ÃLnth«.

	 M, C k‰W« P  v‹gd Kiwna fâj«, 

fâ¥bgh¿ m¿éaš k‰W« Ïa‰Ãaš f‰F« 

khzt®fis¡ F¿¡F« fz§fŸ v‹f. 

bfhL¡f¥g£l étu§fis bt‹gl¤Âš 

F¿¥ngh«.

 ( )n M C P+ +   = 14

( )n M C P+ + l   = 26 – 14 = 12

( )n M P C+ + l   = 28 – 14 = 14

( )n C P M+ + l   = 22 – 14 = 8

	 fz¡bfL¥Ã‹ nghJ ÏUªj khzt®fë‹ v©â¡if

=  24 + 12 + 60 + 8 + 22 + 14 + 14 = 154
	 fâj« k£L« f‰»‹w khzt®fë‹ v©â¡if	 = 64 – (14+14+12) = 24
	 fâ¥bgh¿ m¿éaš k£L« f‰»‹w khzt®fë‹ v©â¡if 
			   = 94 – (12+14+8) = 60
	 Ïa‰Ãaš k£L« f‰»‹w khzt®fë‹ v©â¡if	 = 58 – (14+14+8) = 22
vdnt, xU ghl¤ij k£L« f‰»‹w khzt®fë‹ v©â¡if = 24+60+22 = 106.

vL¤J¡fh£L 1.13  

	 xU thbdhè ãiya« 190 khzt®fël« mt®fŸ éU«ò« Ïiræ‹ tiffis¤ 

Ô®khå¡f xU fz¡bfL¥ò el¤ÂaJ. 114 ng® nk‰f¤Âa ÏiriaÍ«, 50 ng® »uhäa 

ÏiriaÍ«, 41 ng® f®ehlf ÏiriaÍ«, 14 ng® nk‰f¤Âa ÏiriaÍ« »uhäa ÏiriaÍ«, 

15 ng® nk‰f¤Âa ÏiriaÍ« f®ehlf ÏiriaÍ«, 11 ng® f®ehlf ÏiriaÍ« »uhäa 

ÏiriÍ« k‰W« 5 ng® Ï«_‹W ÏirfisÍ« 

éU«ò»‹wd® vd¡ fz¡bfL¥Ãš btë¥g£lJ. 

Ï¤jftšfëèUªJ Ã‹tUtdt‰iw¡ fh©f.

(i) 	 _‹W tif ÏirfisÍ« éU«ghj 

khzt®fë‹ v©â¡if. 

(ii) 	 ÏU tif Ïirfis k£L« éU«ò« 

khzt®fë‹ v©â¡if. 

(iii)	 »uhäa Ïiria éU«Ã nk‰f¤Âa Ïiria 

éU«ghj khzt®fë‹ v©â¡if. 

gl« 1.16

50-(9+5+6)
= 30

11-5

41-(10+5+6)

= 20

F

C

= 6= 10

190U

20

114–(9+5+10)

= 90

14–5

5

15–5

R

= 9

gl« 1.17
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Ô®Î	 R, F k‰W« C  M»ad Kiwna nk‰f¤Âa Ïir, »uhäa Ïir k‰W« f®ehlf Ïir 

éU«ò« khzt®fë‹ fz§fis¡ F¿¡f£L«.  bt‹gl¤Âš bfhL¡f¥g£l 

étu§fis¡ F¿¥ngh«. 

	 Ï§F, ( ) 14, ( ) 15, ( ) 1n R F n R C n C F 1+ + += = =  k‰W« ( )n R F C+ +   = 5
	 vdnt,		 ( )n R F C+ + l   = 14 – 5 = 9
				    ( )n R C F+ + l   = 15 – 5 = 10
				    ( )n F C R+ + l   = 11 – 5 = 6.
(i)	 bt‹gl¤ÂèUªJ, VnjD« xU tif ÏiriaahtJ éU«ò« khzt®fë‹ 

v©â¡if  90 + 9 + 30 + 6 + 20 + 10 + 5 = 170.
	 fz¡bfL¡f¥g£l khzt®fë‹ v©â¡if = 190.
	 Mfnt, _‹W tif ÏirfisÍ« éU«ghjt®fë‹ v©â¡if = 190 170 20- = .
(ii)	 VnjD« ÏUtif Ïirfis k£L« éU«ògt®fŸ v©â¡if = 9 + 6 + 10 = 25.
(iii)	 »uhäa Ïiria éU«Ã, nk‰f¤Âa Ïiria éU«ghj khzt®fë‹ 

v©â¡if = 30 + 6 = 36.
gæ‰Á 1.3

	 1.	 A, B v‹gd ÏU fz§fŸ k‰W« U v‹gJ mid¤J¡ fz« v‹f. nkY« 700n U =^ h ,  
200, 300 100 ,k‰W« våšn A n B n A B n A B+ += = = l l^ ^ ^ ^h h h hI¡ fh©f.

	 2.	 285, 195, 500 410 ,k‰W« våšn A n B n U n A B n A B, ,= = = = l l^ ^ ^ ^ ^h h h h h-   I¡ 	

fh©f.
	 3. 	 A, B k‰W« C VnjD« _‹W fz§fŸ v‹f.  nkY«,

	   	 n A 17=^ h , 17, 17, 7n B n C n A B+= = =^ ^ ^h h h , ( ) 6n B C+ = , 5n A C+ =^ h

		  k‰W« 2n A B C+ + =^ h  våš,  n A B C, ,^ h - I¡   fh©f.
	 4.     	Ã‹tU« fz§fS¡F n A B C, , =^ h  n A n B n C n A B++ + - -^ ^ ^ ^h h h h 		

							       n B C n A C n A B C+ + + +- +^ ^ ^h h h  
		  v‹gij rçgh®¡fÎ«.	 (i)   {4,5,6}, {5,6,7,8} {6,7,8,9}k‰W«A B C= = =

						       (ii)  { , , , , }, { , , } { , , }k‰W«A a b c d e B x y z C a e x= = = .
	 5.	 xU fšÿçæš nrUtj‰F 60 khzt®fŸ ntÂæaèY«, 40  ng® Ïa‰ÃaèY«, 

30 ng® cæçaèY« gÂÎ brŒJŸsd®. 15 ng® ntÂæaèY« Ïa‰ÃaèY«,10 

ng® Ïa‰ÃaèY« cæçaèY« k‰W« 5 ng® cæçaèY« ntÂæaèY« gÂÎ 

brŒJŸsd®. _‹W ghl§fëY« xUtUnk gÂÎ brŒaéšiy våš, VnjD« xU 

ghl¤Â‰fhtJ gÂÎ brŒJŸst®fë‹ v©â¡if ahJ?
	 6.	 xU efu¤Âš 85% ng® jäœ bkhê, 40% ng® M§»y bkhê k‰W« 20% ng® ÏªÂ 

bkhê ngR»wh®fŸ. 32% ng® jäG« M§»yK«, 13% ng® jäG« ÏªÂÍ« k‰W« 

10% ng® M§»yK« ÏªÂÍ« ngR»wh®fŸ våš, _‹W bkhêfisÍ« ngr¤ 

bjçªjt®fë‹ rjÅj¤Âid¡ fh©f.

	 7.	 170 tho¡ifahs®fëš 115 ng® bjhiy¡fh£ÁiaÍ«, 110 ng® thbdhèiaÍ« 

k‰W« 130 ng® g¤Âç¡iffisÍ« ga‹gL¤Â»wh®fŸ v‹gij xU és«gu 

ãWtd« f©l¿ªjJ. nkY«, 85ng® bjhiy¡fh£Á k‰W« g¤Âç¡ifiaÍ«, 75 ng® 

bjhiy¡fh£Á k‰W« thbdhèiaÍ«, 95 ng® thbdhè k‰W« g¤Âç¡ifiaÍ«, 
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70 ng® _‹¿idÍ« ga‹gL¤J»wh®fŸ vdÎ« f©l¿ªjJ. bt‹gl¤Âš 

étu§fis¢ F¿¤J, Ã‹tUtdt‰iw¡ fh©f. 

		   (i) 	 thbdhèia k£L« ga‹gL¤Jgt®fë‹ v©â¡if.

		  (ii) 	 bjhiy¡fh£Áia k£L« ga‹gL¤Jgt®fë‹ v©â¡if.

		  (iii) 	 bjhiy¡fh£Á k‰W« g¤Âç¡iffis¥ ga‹gL¤Â thbdhèia¥ 

ga‹gL¤jhjt®fë‹ v©â¡if.

	 8.	 4000 khzt®fŸ gæY« xU gŸëæš , 2000 ngU¡F ÃbuŠR, 3000 ngU¡F¤ jäœ k‰W« 

500 ngU¡F ÏªÂ bjçÍ«. nkY«, 1500 ngU¡F ÃbuŠR k‰W« jäœ, 300 ngU¡F 

ÃbuŠR k‰W« ÏªÂ, 200 ngU¡F jäœ k‰W« ÏªÂ, 50 ngU¡F Ï«_‹W bkhêfS« 

bjçÍ« våš, Ã‹tUtdt‰iw¡ fh©f.

          	 (i)	 _‹W bkhêfS« bjçahjt®fë‹ v©â¡if. 
          	 (ii)	 VnjD« xU bkhêahtJ bjçªjt®fë‹ v©â¡if.

          	(iii)	 ÏU bkhêfŸ k£Lnk bjçªjt®fë‹ v©â¡if.

	 9.	 120 FL«g§fŸ cŸs xU »uhk¤Âš 93 FL«g§fŸ rikaš brŒtj‰F éwif¥ 

ga‹gL¤J»‹wd®. 63 FL«g§fŸ k©bz©bzæid¥ ga‹gL¤J»wh®fŸ.

45 FL«g§fŸ rikaš vçthÍit¥ ga‹gL¤J»wh®fŸ. 45 FL«g§fŸ éwF k‰W« 

k©bz©bzŒ, 24 FL«g§fŸ k©bz©bzŒ k‰W« vçthÍ, 27 FL«g§fŸ 

vçthÍ k‰W« éwF M»at‰iw¥ ga‹gL¤J»‹wd®. éwF, k©bz©bzŒ k‰W« 

rikaš vçthÍ Ï«_‹iwÍ« ga‹gL¤J« FL«g§fë‹ v©â¡ifia¡ fh©f.

1.7	 cwÎfŸ (Relations)
	 K‹ ghl¥gFÂæš fz§fis¥ g‰¿ f‰w¿ªnjh«. bfhL¡f¥g£l fz§fëèUªJ 

nr®¥ò, bt£L k‰W« ãu¥Ã M»at‰¿dhš òÂa fz§fis c©lh¡FtJ g‰¿Í« f‰nwh«. 

Ï§F, k‰bwhU Kiwæš, bfhL¡f¥g£l fz§fŸ A k‰W« B-æèUªJ xU òÂa fz¤ij 

cUth¡FtJ g‰¿¡ fh©ngh«. Ï¥òÂa fz«, Ãw K¡»a fâj¡ fU¤J¡fshd cwÎ 

k‰W« rh®ò M»adt‰iw tiuaW¡f ga‹gL»wJ.

	 bt‰W¡ fz§fsšyhj A k‰W« B M»at‰¿èUªJ A B#  (‘A »uh° B’ vd 

go¡fÎ«) v‹w òÂa fz¤ij cUth¡Fnth«. ÏJ A, B M»at‰¿‹ fh®OÁa‹ 

bgU¡f‰gy‹ (cartesian product) vd miH¡f¥gL«.

	                         A B# 	 = , k‰W«a b a A b B; ! !^ h" , vd tiuaW¡f¥gL»wJ.

	 Ï›thnw, 	 B A#  = , k‰W«b a b B a A; ! !^ h" , vd tiuaW¡f¥gL»wJ.

(i)  		 nrho  ( , )a b -š cW¥òfë‹ tçir äfÎ« K¡»a« MF«.   mjhtJ, a b!  våš,  	

		  ( , ) ( , )a b b a!  MF«.

(ii) 	 fh®OÁa‹ bgU¡fš  A B#  š fz§fŸ A k‰W« B rk fz§fshfÎ« ÏU¡fyh«.

Ï¥nghJ eh« xU vL¤J¡fh£il¥ gh®¥ngh«.

	 xU if¥ngÁ fil¡fhu® _‹W é¤Âahrkhd if¥ngÁfis é‰»wh®. mt‰iw 

eh« C
1
, C

2
, C

3
 vd miH¥ngh«.  C

1
 Ï‹ éiy ` 1200, C

2
 Ï‹ éiy ` 2500 k‰W« C

3
 Ï‹ 

éiy ` 2500 vd vL¤J¡ bfhŸnth«. 
	 A  = { C

1
, C

2
, C

3
 } k‰W« B  = { 1200, 2500 } vd vL¤J¡ bfhŸnth«.

Mfnt,	 A B#  = { (C
1
, 1200), (C

1
, 2500), (C

2
, 1200), (C

2
, 2500), (C

3
, 1200), (C

3
, 2500) }

Mdhš,	 B A#  = { (1200, C
1
), (2500, C

1
), (1200, C

2
), (2500, C

2
,), (1200, C

3
), (2500, C

3
) }.

F¿¥ò
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20 10M« tF¥ò fz¡F

tiuaiw

	 nknyÍŸs vL¤J¡fh£oèUªJ, A !  B våš, A B#  !  B A#  vd vëÂš fhzyh«.

	 A B# -‹ xU c£fz«  F  = {(C
1
, 1200), (C

2
, 2500), (C

3
, 2500)} v‹f.

	 nkny cŸs tçir¢ nrhofëš Kjš TW x›bth‹W« xnubahU B-‹ cW¥òl‹ 

bjhl®òilaJ. Kjš Ïl¤Âš cŸs vªj TW« Ïu©lh« Ïl¤Âš, x‹iwél mÂfkhd 

B-‹ cW¥òl‹ nrho nruéšiy.

	 F -š cŸs x›bthU nrhoæYŸs Ïu©lhtJ TW, Kjš T¿‹ éiyia¡ 

fh£L»wJ. mL¤jjhf, B A# -‹ c£fz«  E= {(1200, C
1
), (2500, C

2
), (2500, C

3
)} v‹f. 

	 ÏÂš Kjš TW 2500 MdJ, ÏU bt›ntW  A-‹ cW¥òfŸ C
2
 k‰W« C

3
 

M»at‰Wl‹ bjhl®ògL¤J¥g£LŸsJ.

A  k‰W« B  M»ad bt‰W¡ fz§fŸ mšy v‹f. A-æèUªJ  B-¡F cŸs xU cwÎ  
R MdJ  A B# -‹ bt‰W¡fzäšyhj c£fzkhF«.    mjhtJ,    R A B#3 .

	    R-‹ kÂ¥gf« (Domain) 	 =  , , VnjD« xUx A x y R y B! ; ! !^ h" ,

	    R-‹ Å¢rf« (Range)	 =  ( , ) , VnjD« xUy B x y R x A! ; ! !" ,.

1.8	 rh®òfŸ (Functions)

A  k‰W«  B  v‹gd ÏU bt‰w‰w fz§fŸ v‹f.

A -æèUªJ B -¡F cŸs xU cwÎ f A B#3  MdJ,

(i)	 cwÎ  f -‹ kÂ¥gf« = fz«  A.
(ii) 	( , )x y f!  våš , x›bthU x  !  A-¡F xnubahU 	

	 y B!  cŸsJ.

	 M»adt‰iw ãiwÎ brŒÍkhdhš, mJ xU rh®ò 

(function) vd¥gL«. 

	 A -æèUªJ B -¡F cŸs xU rh®ghdJ nk‰f©l (i)
k‰W« (ii) ãgªjidÍl‹ mikÍ« xU cwthF«.

	 rh®Ãid nfh®¤jš mšyJ  cUkh‰w« (mapping or 
transformation) vdÎ« Twyh«. 

	 A -æèUªJ B -¡F cŸs xU rh®ò :f A B" vd¡ 

F¿¡f¥gL«. ,x y f!^ h  våš, ( )y f x=  vd vGjyh«. 
	 cwÎ v‹w fU¤ij¥ ga‹gL¤jhkš, Ã‹tUkhW  

rh®Ã‹ tiuaiwia kh‰¿¤ bjëthf mik¡f KoÍ«. 

Ï›thW kh‰¿ mik¡f¥gLtij, rh®Ã‹ ga‹gh£L 

tiuaiwahf¡ bfhŸsyh«.

	  A  k‰W« B  v‹gd bt‰w‰w ÏU fz§fŸ v‹f.  A-æèUªJ B -¡F xU rh®ò 

vd¥gLtJ, A v‹w fz¤ÂYŸs x›bthU x-« B v‹D« fz¤ÂYŸs y v‹w 

xnubahU cW¥nghL bjhl®ògL¤J« xU éÂ MF«. ( )y f x=  v‹gJ, y MdJ x-š 

xU rh®ò vd bghUŸgL«.

Õ£l® oÇ¢by£

(1805-1859) 
b#®kå

   v©âaš, gF¥ghŒéaš k‰W« 

ÏaªÂuéaš M»a fâjéaš 

ÃçÎfëš oç¢by£ K¡»a 

g§fë¥Ãid¢ brŒJŸsh®. 
  eÅd fâj¡ fU¤jhd 
rh®ÃidÍ«, mj‰Fça F¿plhd 
y = f(x)-iaÍ« 1837-š Ït® 

m¿Kf¥gL¤Âdh®. nkY« 

midtuhY« e‹F m¿a¥g£l¡ 

bfhŸifahd Ãía‹ nAhš   

b f h Ÿ i f i a  ( P i g e o n h o l e 
principle) mik¤jh®.

tiuaiw

tiuaiw
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1. fz§fS« rh®òfS« 21

	 :f A B"  v‹D« rh®Ã‹ kÂ¥gf« (Domain) A vdÎ«, mj‹ Jiz kÂ¥gf« 

(Co-domain) B vdÎ« miH¡f¥gL«. y v‹gJ x-‹ ãHš cU (image) vdÎ« x v‹gJ y-‹ 

K‹ cU (preimage) vdÎ« miH¡f¥gL«. f-‹ mid¤J ãHš cU¡fisÍ« bfh©l 

fzkhdJ f-‹ Å¢rf« (range) vd miH¡f¥gL«. Å¢rfkhdJ, rh®ò f-‹ Jiz 

kÂ¥gf¤Â‹ xU c£fz« MF«.

	 nkny Tw¥g£LŸs, rh®Ã‹ òÂa tiuaiwahdJ 1837 M« M©oš, ã¡nfhyhŒ 

yhgh¢bt°» (Nikolai Labachevsky) k‰W« Õ£l® oç¢by£ (Peter Dirichlet)M»nahuhš 

jå¤jåna f©l¿a¥g£ljhF«. mj‰F K‹ò rh®ò¡fhd bjëthd tiuaiw Ïšiy.

	 ÃçÎ 1.7-š Tw¥g£LŸs vL¤J¡fh£oš, F A B#3  v‹w cwÎ, rh®òfS¡fhd 

ãgªjidfŸ (i) k‰W« (ii) M»at‰iw ãiwÎ brŒtjhš,  F = {(C
1
, 1200), (C

2
, 2500), (C

3
, 

2500)} v‹gJ xU rh®ghF«.   

	 (2500, ), (2500, )C C E
2 3

!  M»ad nknyÍŸs ãgªjid  (ii) I ãiwÎ brŒaéšiy 

v‹gjhš,  E =  {(1200, C
1
), (2500, C

2
), (2500, C

3
)} v‹gJ xU rh®ghfhJ. 

	 (i)	 cŸÇlhf mikÍ« x›bthU kÂ¥ò x-¡F« xnubahU kÂ¥ò y-I btëplhf 

jU»‹w xU ÏaªÂukhf rh®ò  f I¡ fUjyh«.

	

	 (ii)	 xU rh®ig tiuaW¡f kÂ¥gf«, Jiz kÂ¥gf« k‰W« kÂ¥gf¤Â‹ x›bthU 

cW¥ÃidÍ« Jiz kÂ¥gf¤Â‹ xnubahU cW¥nghL bjhl®ò gL¤J« éÂ 

M»ad ek¡F¤ njit. 

vL¤J¡fh£L 1.14
	 { , , , }A 1 2 3 4=  k‰W« { , , , , , , , , , , }B 1 2 3 4 5 6 7 9 10 11 12= -  v‹f.
	 R  = {(1, 3), (2, 6), (3, 10), (4, 9)} A B#3  xU cwÎ våš, R  I xU rh®ò vd¡ 

fh£Lf. mj‹ kÂ¥gf«, Jiz kÂ¥gf« k‰W« Å¢rf« M»adt‰iw¡ fh©f.

Ô®Î	 R -‹ kÂ¥gf« = {1, 2, 3, 4}= A . 
	 x›bthU x A!  -¡F  ( )y R x=  v‹wthW xnubahU  y B!   cŸsJ. 
	 vdnt,  R  xU rh®ghF«. R-‹ Jiz kÂ¥gf« B MF«.

	 ( ) , ( ) , ( )R R R1 3 2 6 3 10= = =  k‰W« ( )R 4 9=  v‹gjhš, R -‹ Å¢rf«  = { , , , }3 6 10 9 .

vL¤J¡fh£L 1.15
	 ÑnH bfhL¡f¥g£LŸs m«ò¡F¿¥ gl§fŸ x›bth‹W« xU rh®Ãid¡ 

F¿¡»‹wdth vd MuhŒf.

	 (i)						      (ii)

( )f x =x2

a

b

c

d

x

y

z

A B

gl« 1.18

20

30

40

C D

2

4

3

gl« 1.19

F¿¥òiu

www.tntextbooks.in



22 10M« tF¥ò fz¡F

Ô®Î	 m«ò¡F¿¥ gl« (i)-š  A-‹ x›bthU cW¥Ã‰F« xnubahU ãHšcU cŸsJ. 

Mfnt, mJ xU rh®ghF«. 

	 m«ò¡F¿¥ gl«  (ii)-š cW¥ò 2- ¡F 20 k‰W« 40 v‹w ÏU ãHš cU¡fŸ cŸsd. 

vdnt, ÏJ xU rh®ghfhJ.

vL¤J¡fh£L 1.16
	 X  = { 1, 2, 3, 4 } v‹f.  Ã‹tU« x›bthU cwÎ«, X-èUªJ  X -¡F xU rh®ghFkh 

vd MuhŒf. c‹ éil¡F V‰w és¡f« jUf.

	 (i)  f  = { (2, 3), (1, 4), (2, 1), (3, 2), (4, 4) }
	 (ii) g  = { (3, 1), (4, 2), (2, 1) }		  (iii)  h  = { (2, 1), (3, 4), (1, 4), (4, 3) }

Ô®Î	

(i) 	 f  = { (2, 3), (1, 4), (2, 1), (3, 2), (4, 4) }

	 X -‹ cW¥ò 2  MdJ bt›ntwhd cW¥òfŸ 3  k‰W« 1  M»at‰Wl‹ 

bjhl®ògL¤j¥g£LŸsJ. Mfnt, f xU rh®gšy.

(ii)	 g  = { (3, 1), (4, 2), (2, 1)}  vd¡ bfhL¡f¥g£LŸsJ.  1 vD« X-‹ cW¥Ã‰F xU ãHšcU 

X-š Ïšiy. mjhtJ, g-‹ kÂ¥gf« {2, 3, 4} X! .  vdnt, g v‹gJ xU rh®gšy.  

(iii)  	 h  = { (2, 1), (3, 4), (1, 4), (4, 3) }

X-‹ x›bthU cW¥ò« X-‹ xnubahU cW¥nghL bjhl®ògL¤j¥g£LŸsJ. 

Mfnt, h MdJ xU rh®ò MF«.

vL¤J¡fh£L 1.17

	 A  = { 1, 4, 9, 16 }-èUªJ B  = { –1, 2, –3, –4, 5, 6 }-¡F Ã‹tU« cwÎfëš vit 

rh®ghF«?  m›thW rh®ò våš, mj‹ Å¢rf¤ij¡ fh©f.

	 (i)	 f
1
	 = { (1, –1), (4, 2), (9, –3), (16, –4) }

	 (ii)	 f
2
	 = { (1, –4), (1, –1), (9, –3), (16, 2) }

	 (iii)	 f
3
	 = { (4, 2), (1, 2), (9, 2), (16, 2) }

	 (iv)	 f
4
	 = { (1, 2), (4, 5), (9, –4), (16, 5) }

Ô®Î	 (i)  f
1
 = { (1, –1), (4, 2), (9, – 3), (16,– 4) }

A -‹ x›bthU cW¥ò« B -‹ xnubahU cW¥òl‹ bjhl®ògL¤j¥g£LŸsJ. 

Mfnt, f
1
 xU rh®ò MF«.  

           nkY«,	 f
1
-‹ Å¢rf« = { , , , }1 2 3 4- - - .

(ii) 	 f
2
 = { (1, – 4), (1, –1), (9, – 3), (16, 2) }.  Ï§F 1 MdJ ÏU bt›ntwhd ãHšcU¡fŸ 

–4 k‰W« –1 M»at‰Wl‹  bjhl®ògL¤j¥g£LŸsJ. 

	 Mfnt, f
2
 xU rh®gšy.  nkY« 4¡F ãHš cU Ïšiy.  vdnt f2 xU rh®gšy.
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1. fz§fS« rh®òfS« 23

(iii)	 f
3
 = { (4, 2), (1, 2), (9, 2), (16, 2) }.

	 A -‹ x›bthU cW¥ò« B -‹ xnubahU cW¥nghL bjhl®ògL¤j¥g£LŸsJ. 
	 vdnt,   f

3
 xU rh®ghF«.  nkY«,  f

3
-‹ Å¢rf«  = { 2 } MF«.

(iv) 	 f
4
 = { (1, 2), (4, 5), (9, – 4), (16, 5) }.

A-‹ x›bthU cW¥ò« B-‹ xnubahU cW¥nghL bjhl®ògL¤j¥g£LŸsJ. 

Mfnt, f
4
 xU rh®ghF«.  nkY«,  f

4
-‹ Å¢rf« = { 2, 5, – 4} MF«.

vL¤J¡fh£L 1.18

	 , 0

, 0

vD«nghJ

vD«nghJ
x

x x

x x 1

$
=

-
) ,

	 { ( ,x y ) | y  = | x |, x R!  } v‹w cwÎ, rh®ig tiuaW¡»wjh? mj‹ Å¢rf« fh©f.

Ô®Î	 x-‹ x›bthU kÂ¥Ã‰F«  y  = |x | v‹w xU jå¤j (xnubahU) kÂ¥ò cŸsJ. 

	 Mfnt, bfhL¡f¥g£l cwÎ, xU rh®Ãid tiuaW¡»wJ. 

rh®Ã‹ kÂ¥gf« mid¤J bkŒba©fë‹ fz« R  MF«. 

x›bthU bkŒba©Q¡F« | |x  MdJ v¥nghJ« ó¢Áakhfnth 

mšyJ äif bkŒba©zhfnth ÏU¥gjhš, Ï¢rh®Ãdhš 

»il¡F« ãHšcU¡fŸ äif bkŒba©fshF«. 

	 Mfnt, Ïj‹ Å¢rf« Fiw bkŒba©fŸ mšyhj (äif 

bkŒba© mšyJ ó¢Áa«) v©fë‹ fz« MF«. 

 
, 0

, 0

vD«nghJ

vD«nghJ
x

x x

x x 1

$
=

-
)  ,   v‹wthW mikÍ« rh®ò  y = x , x Rd , v‹gJ 

k£L¢ rh®ò mšyJ mw¢ rh®ò (modulus or absolute value function) vd¥gL«.

vL¤J¡fh£lhf,       8. , 8.nkY«8 8 8- =- - = =^ h

1.8.1 	rh®òfis¡ F¿¡F« Kiw (Representation of functions)

 	 :f A B"   v‹w rh®Ãid Ã‹tU« Kiwfëš F¿¡fyh«. 

	 (i)	 tçir¢ nrhofë‹ fz« (a set of ordered pairs)	 (ii)  m£ltiz (a table)     
	 (iii)	 m«ò¡F¿¥ gl« (an arrow diagram)      	 (iv)  tiugl« (a graph)    
(i)	 ( , ) : ( ),f x y y f x x Ad= =" , v‹wthW mikÍ« mid¤J tçir¢ nrhofë‹ 

fzkhf, rh®ò  :f A B" -I¡ F¿¡fyh«.

(ii) 	 x-‹ kÂ¥òfŸ k‰W« f Mš bgw¥gL« ãHšcU¡fŸ M»adt‰iw¡ bfh©L xU 

m£ltizia mik¡fyh«.

(iii) 	 xU m«ò¡F¿¥ gl¤Âš f-‹ kÂ¥gf¤Â‹ cW¥òfisÍ« mt‰¿‰Fça 

ãHšcU¡fisÍ« m«ò¡F¿fŸ _y« bjhl®ò¥gL¤Â¡ fh£lyh«.

(iv)	 ( , ) : ( ),f x y y f x x Ad= =" ,-š cŸs mid¤J tçir nrhofis, xU js¤Âš 

òŸëfshf¡ F¿¡fyh«.  mid¤J¥ òŸëfisÍ« F¿¡F« gl«  f-‹ tiuglkhF«.

F¿¥òiu
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y = |x|
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24 10M« tF¥ò fz¡F

	 rh®òfis gšntW éj§fëš F¿¥gij Áy vL¤J¡fh£LfŸ _ykhf és¡Fnth«.

	 gy rh®òfS¡F mt‰¿‹ tiugl¤ij¥ bgw KoÍ«. Mdhš x›bthU tiuglK« 

xU rh®Ãid¡ F¿¡fhJ.

	 xU tiugl« rh®ghFkh v‹gij¤ Ô®khå¡f Ã‹tU« nrhjidia ga‹gL¤jyh«.

1.8.2 F¤J¡nfhL nrhjid (Vertical line test)

	 tiugl¤ij, x›bthU F¤J¡nfhL« mÂfg£r« xnubahU òŸëæš bt£odhš, 

m›tiugl« xU rh®Ãid¡ F¿¡F«.

	  Áy F¤J¡nfhLfŸ tiugl¤ij bt£lhkY« ÏU¡fyh«. VnjD« xU 

F¤J¡nfhL tiugl¤ij x‹W¡F nk‰g£l òŸëfëš bt£odhš, mªj tiugl« xU 

rh®Ãid¡ F¿¡fhJ. Vbdåš, x-‹ xU kÂ¥ò¡F, y-¡F FiwªjJ Ïu©L kÂ¥òfŸ 

ÏU¡F«. vL¤J¡fh£lhf,  y2 = x  v‹gJ xU rh®gšy.

vL¤J¡fh£L 1.19
	 F¤J¡nfhL nrhjidia¥ ga‹gL¤Â Ã‹tU« tiugl§fëš vit rh®Ãid¡ 

F¿¡F« vd¤ Ô®khå¡fÎ«.

	 (i)							       (ii)

	 (iii)							       (iv)

Ô®Î 

(i)   	 xU F¤J¡nfhL, tiugl¤ij P  k‰W« Q  M»a ÏU òŸëfëš bt£Ltjhš, 

bfhL¡f¥g£l tiugl« xU rh®Ãid¡ F¿¡fhJ.

(ii) 	 vªj xU F¤J¡nfhL« tiugl¤ij mÂfg£rkhf xnubahU òŸëæš bt£Ltjhš, 

Ïªj tiugl« xU rh®Ãid¡ F¿¡F«.

yl
yl

yl
yl

xl

xl
xl

xl

gl« 1.21 gl« 1.22

gl« 1.23 gl« 1.24

x

y

0
P

F¿¥ò
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1. fz§fS« rh®òfS« 25

(iii) 	 xU F¤J¡nfhL tiugl¤ij A  k‰W« B  v‹w ÏU òŸëfëš bt£Ltjhš, Ïªj 

tiugl« xU rh®Ãid¡ F¿¡fhJ.

(iv)	 bfhL¡f¥g£l tiuglkhdJ F¤J¡nfhL nrhjidia ãiwÎ brŒtjhš, tiugl« 

xU rh®Ãid¡ F¿¡F«.

vL¤J¡fh£L 1.20

	 A= { 0, 1, 2, 3 } k‰W« B  = { 1, 3, 5, 7, 9 } v‹gd ÏU fz§fŸ v‹f. :f A B"  
v‹D« rh®ò ( )f x x2 1= +  vd¡ bfhL¡f¥g£LŸsJ.  Ï¢rh®Ãid (i) tçir¢ nrhofë‹ 

fz« (ii) m£ltiz (iii) m«ò¡F¿¥ gl« (iv) tiugl« M»at‰whš F¿¡f. 

Ô®Î 	 A = { 0, 1, 2, 3 }, B  = { 1, 3, 5, 7, 9 },    ( )f x x2 1= +  .  Mfnt,

	  f (0) = 2(0) + 1 = 1, f (1) = 2(1)+1 = 3 ,   f (2) = 2(2) + 1 = 5, f (3) = 2(3) + 1 = 7

(i)	 tçir¢ nrhofë‹ fz«

	 bfhL¡f¥g£LŸs rh®ò f -I Ã‹tU« tçir¢ nrhofë‹ fzkhf vGjyh«.   

		  f  = { (0, 1), (1, 3), (2, 5), (3, 7) }.

(ii)	 m£ltiz mik¥ò

	 rh®ò f  I ÑnH bfhL¡f¥g£LŸs m£ltizahš F¿¥ngh«.

x 0 1 2 3

 ( )f x 1 3 5 7

(iii)	 m«ò¡F¿¥ gl« 

	 rh®ò f -I xU m«ò¡F¿¥ gl¤jhš F¿¥ngh«. fz§fŸ A  
k‰W« B M»at‰iw Ïu©L _oa tistiufshš F¿¥ngh«. 

	 A-‹ x›bthU cW¥ò« B-š cŸs mj‹ xnubahU ãHš 

cUÎl‹ m«ò¡F¿ahš bjhl®ògL¤j¥g£LŸsJ.

(iv)	 tiugl«

 	 , ( ) {(0,1), (1, 3), (2, 5), (3, 7)}f x f x x A; != =^ h" ,  

vd¡ bfhL¡f¥g£LŸsJ.  (0, 1), (1, 3), (2, 5), (3, 7) 
M»a òŸëfŸ, gl« 1.26-š fh£oÍŸsthW 

js¤Âš F¿¡f¥g£LŸsd. 

mid¤J¥ òŸëfS« nr®ªJ rh®ÃDila 

tiugl¤ij F¿¡»‹wJ.

0

1

2

3

A B

1
3
5
7
9

f A B: �

gl« 1.25

gl« 1.26
1 2 3 4 5 6

1

2

3

4

5

6

7

8

x

y

(3, 7)

(2, 5)

(1, 3)

(0, 1)

0
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a

b

c

d

x

y

z

A Bf

gl« 1.28

10

20

30

40

15

25

35

45

A B

gl« 1.29

1.8.3	 rh®òfë‹ tiffŸ (Types of functions)
	 rh®òfë‹ g©òfis mo¥gilahf¡ bfh©L, rh®òfis Áy F¿¥Ã£l tiffshf¥ 

Ãç¡fyh«.

(i)	 x‹W¡F x‹whd rh®ò mšyJ 1-1 rh®ò  (One-One function)
	 :f A B"  v‹gJ xU rh®ò v‹f. A-‹ bt›ntwhd cW¥òfis B-š cŸs bt›ntW 

cW¥òfSl‹ f  MdJ bjhl®ògL¤Jkhdš, f  v‹gJ x‹W¡F x‹whd rh®ò MF«.  

mjhtJ  A-š cŸs cW¥òfŸ u, v v‹gd u v!  vD«nghJ ( ) ( )f u f v!   

vd ÏUªjhš  f  v‹gJ 1-1 rh®ò MF«.  ÏÂèUªJ f MdJ 1-1 rh®ò 

våš, A-š cŸs x‹W¡F nk‰g£l cW¥òfë‹ ãHš cU¡fshf 

B-‹ vªj xU cW¥ò«  ÏU¡f¡TlhJ. x‹W¡F x‹whd rh®ò v‹gJ 

xUòw¢  rh®ò (injective function)  vdÎ« miH¡f¥gL«. gl« 1.27, 
x‹W¡F x‹whd rh®Ãid¡ F¿¡»wJ.

(ii)	 nkš rh®ò  (Onto function)
	 :f A B"  v‹w rh®Ãš B-æYŸs x›bthU cW¥ò¡F« A-æš xU K‹cU ÏU¥Ã‹, 

f xU nkš rh®ò (onto) vd¥gL«. f a b=^ h   v‹gj‰»z§f x›bthU 

b B! -¡F« FiwªjJ xU cW¥ò a A!  ÏU¥Ã‹, rh®ò f v‹gJ nkš 

rh®ò vd¥gL«. ÏJ  f -‹ Å¢rf« B v‹W TWtj‰F¢ rk«. xU nkš 

rh®ig nkšòw¢ rh®ò (surjective function) vdÎ« miH¡fyh«. gl« 1. 28 

nkš rh®ig¡ F¿¡»wJ.

(iii)	 x‹W¡F x‹whd k‰W« nkš rh®ò (One-One and onto function)
	 rh®ò f v‹gJ x‹W¡F x‹whd rh®ghfÎ« k‰W« nkš 

rh®ghfÎ« ÏU¡Fnkahdhš, :f A B"  v‹gJ x‹W¡F x‹whd 

k‰W« nkš rh®ò mšyJ ÏUòw¢ rh®ò (bijective function)  vd¥gL«.

	 :f A B"  v‹w rh®Ãš A-‹ bt›ntW cW¥òfŸ B-‹ bt›ntW 

cW¥òfnshL bjhl®ògL¤j¥g£LŸsjhY«, B-æ‹ x›bthU cW¥ò« 

A-æš cŸs xU cW¥Ã‹ ãHš cUthf ÏU¥gjhY« f MdJ xU x‹W¡F x‹whd k‰W« 

nkš rh®ghF«.

	 (i)	 :f A B"  v‹gJ xU nkš rh®ò våš, våš k£Lnk B= f-‹ Å¢rf« MF«.

	 (ii)	 f a f a
1 2
=^ ^h h (  a a

1 2
=  vdÎ«, B-æ‹ x›bthU cW¥ò¡F« A-æš xnu xU 

K‹cU ÏUªjhš, ÏUªjhš k£Lnk, :f A B"  v‹gJ x‹W¡F x‹whd k‰W« 

nkš rh®ghf ÏU¡F«.

   	(iii) :f A B"  v‹gJ ÏUòw¢ rh®ò k‰W« A, B M»ad KoÎW fz§fŸ våš, A, B 

fë‹ MÂ v©fŸ (fz v©fŸ) rkkhf ÏU¡F«. gl« 1.29 MdJ x‹W¡F 

x‹whd k‰W« nkš rh®ig¡ F¿¡»wJ.

	 (iv)	 :f A B"  MdJ xU ÏUòw¢ rh®ò våš, A k‰W« B v‹gd rkhd fz§fshf 

ÏU¡F«.

	 (v)	 x‹W¡F x‹whd k‰W« nkš rh®ò `x‹W¡F x‹whd nfh®¤jš’ (one-one 
correspondence) v‹W« Tw¥gL«.

f
5

6

7

8

7
9
10
8
4

A B

gl« 1.27

F¿¥ò
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x

y

u

v

1

3
5
7
8
10
15

A Bf

gl« 1.30

x

y

O

y

x
=

gl« 1.31

(iv)	 kh¿è¢ rh®ò (constant function)

	 A-æš cŸs všyh cW¥òfS« B-æš cŸs xnu xU cW¥Ãid 

ãHš cUthf¡ bfh©lhš, :f A B"  v‹gJ xU kh¿è¢ rh®ò vd¥gL«.

kh¿è¢ rh®Ã‹ Å¢rf« XUW¥ò fz« (singleton set) MF«.

	 A  = { , , , ,1x y u v }, B  = { 3, 5, 7, 8, 10, 15} v‹f. 

	 rh®ò :f A B"   v‹gJ x›bthU x A! -¡F ( )f x 5=  vd tiuaW¡f¥gL»wJ. 

	 gl« 1.30 MdJ xU kh¿è¢ rh®Ãid¡ F¿¡»wJ.

(v)	 rkå¢ rh®ò (identity function) 

	 A xU bt‰w‰w fz« v‹f. mid¤J a A! -¡F«  ( )f a a=  vd 

ÏUªjhš, :f A A"  v‹gJ  A-‹ rkå¢ rh®ò vd¥gL«. mjhtJ, rkå¢ 

rh®Ãš A-æYŸs x›bthU cW¥ò« mjDlndna bjhl®ò¥gL¤j¥gL«.

vL¤J¡fh£lhf, A R=  v‹f. x R! -¡F ( )f x x=  vd tiuaW¡f¥gL« 

rh®ò :f R R$  v‹gJ rkå¢ rh®ghF«. R -‹ Ûjhd rkå¢ rh®Ã‹ 

tiugl¤ij gl« 1.31 F¿¡»wJ.

vL¤J¡fh£L 1.21

	 A  = { 1, 2, 3, 4, 5 }, B  = N  k‰W« :f A B"  MdJ ( )f x x
2

=   vd tiuaW¡f¥g£LŸsJ 
f -‹ Å¢rf¤ij¡ fh©f. nkY«, rh®Ã‹ tifia¡ fh©f.

Ô®Î	 A  = { 1, 2, 3, 4, 5 }; B  = { 1, 2, 3, 4, g  }
	 :f A B"  MdJ ( )f x x

2
=  vd¡ bfhL¡f¥g£LŸsJ.

	 (1)f`  = 12 = 1 ;  ( )f 2  = 4 ;	 ( )f 3  = 9 ;   ( )f 4  = 16 k‰W« ( )f 5  = 25.

	 vdnt,  f -‹ Å¢rf« = { 1, 4, 9, 16, 25}

	 bt›ntwhd cW¥òfŸ bt›ntW ãHš cU¡fnshL bjhl®ògL¤j¥g£LŸsjhš, 

ÏJ x‹W¡F x‹whd rh®ò MF«.  nkY«, B3 !  ÏU¥ÃD« ( ) 3f x x
2

= =  v‹gj‰»z§f 

vªj xU cW¥ò x A! -« Ïšyhjjhš,  ÏJ nkš rh®ò mšy.

	 ( )g x x
2

=  v‹wthW mikªj :g R R$  v‹w rh®Ãid¡ fUJf. 
u 1=  k‰W« v 1=-  våš, u v! . Mdhš ( ) ( ) ( ) ( )g u g g g v1 1 1= = = - = .
Mfnt, rh®ò g MdJ xU x‹W¡F x‹whd rh®gšy. vdnt, N¤Âu« k£Lnk 

xU x‹W¡F x‹whd mšyJ nkš rh®Ãid cUth¡fhJ. xU rh®Ãid 

x‹W¡F x‹whd k‰W« nkš rh®ò vd Ô®khå¡f éÂ, kÂ¥gf« k‰W« Jiz 

kÂ¥gf« M»at‰iw fU¤Âš bfhŸs nt©L«.

F¿¥òiu
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vL¤J¡fh£L 1.22

	 rh®ò : [1, 6)f R$  MdJ Ã‹tUkhW tiuaW¡f¥g£LŸsJ.

	
,

,

,

f x

x x

x x

x x

1 1 2

2 1 2 4

3 10 4 62

1

1

1

#

#

#

=

+

-

-

^ h * 		  ( [1 , 6) = { :1 6x xR :1! #" ,) 

	  (i)   ( )f 5 	 (ii)  f 3^ h	 (iii)  f 1^ h	 (iv) f f2 4-^ ^h h	 (v)  2 3f f5 1-^ ^h h 
	 M»at‰¿‹ kÂ¥òfis¡ fh©f. 

Ô®Î

(i)	 ( )f 5 -‹ kÂ¥ig¡ fh©ngh«.  5 MdJ 4-¡F« 6-¡F« Ïilæš cŸsJ. 

vdnt, 	 ( ) 3 10f x x
2

= -  Ïš  x = 5 vd ÃuÂæl nt©L«.  
Mfnt, 	 (5) 3(5 ) 10 65f

2
= - =

(ii)	 ( )f 3 -‹ kÂ¥ig¡fh©ngh«. 3 MdJ 2-¡F« 4-¡F« Ïilæš cŸsJ. 

	 vdnt,		 ( )f x  = x2 1-  Ïš x = 3 vd ÃuÂæl nt©L«.

	 Mfnt, 	 (3) ( ) .f 2 3 1 5= - =

(iii) 	 ( )f 1 -‹ kÂ¥ig¡ fh©ngh«. 1 MdJ  x1 21#  v‹w Ïil btëæš cŸsJ. 

	 vdnt,  	 ( )f x   = 1 + x  Ïš x =1 vd ÃuÂæl nt©L«.  

	 Mfnt, 	 ( ) .f 1 1 1 2= + =

(iv) 	 x2 41#  v‹w Ïilbtëæš x = 2 cŸsJ. 

	 vdnt,    f(x)  =  2x -- 1 (  (2) ( )f 2 2 1 3= - = . 
	 nkY«,   	 x4 61#  v‹w Ïilbtëæš x = 4 cŸsJ. 

	 vdnt,    f(x)  =  3x2 --10 (  (4) 3(4 ) 1 3(16) 1 48 10 38f 0 0
2

= - = - = - =   

	 Mfnt, 	 ( ) ( )f f2 4- = 3 – 38 = –35.

(v) 	 (5) 3(5 ) 10 65f
2

= - = .   nkY«,   (1) 1 1 2f = + = . 

	 vdnt,   2 3f f5 1-^ ^h h ( ) ( ) .2 65 3 2 130 6 124= - = - =

gæ‰Á 1.4

1.	 Ã‹tU« m«ò¡F¿¥ gl§fŸ rh®ig¡ F¿¡»‹wdth vd¡ TWf. c‹ éil¡F¤ 

jFªj fhuz« TWf.

	 (i)					           (ii)

2.	 bfhL¡f¥g£LŸs F= { (1, 3), (2, 5), (4, 7), (5, 9), (3, 1) } vD« rh®Ã‰F, kÂ¥gf« 

k‰W« Å¢rf« M»at‰iw¡ fh©f.

a

b

c

d

x

y

z

P Q
f

m
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3.	 A  = { 10, 11, 12, 13, 14 }; B  = { 0, 1, 2, 3, 5 } k‰W« :f A Bi "  , i = 1,2,3. 
v‹f. ÑnH bfhL¡f¥g£LŸsit v›tif¢ rh®Ãid¡ F¿¡F«? éil¡fhd 

jFªj fhuz« jUf.

	 (i)	   f
1
	 = { (10, 1), (11, 2), (12, 3), (13, 5), (14, 3) }

	 (ii)	  f
2
	 = { (10, 1), (11, 1), (12, 1), (13, 1), (14, 1) }

	 (iii)	  f
3
	 = { (10, 0), (11, 1), (12, 2), (13, 3), (14, 5) }

4.	 X = { 1, 2, 3, 4, 5 }, Y = { 1, 3, 5, 7, 9 } v‹f. X-èUªJ Y-¡fhd cwÎfŸ ÑnH 

bfhL¡f¥g£LŸsd. Ït‰¿š vit rh®ghF«? c‹ éil¡fhd jFªj fhuz« 

jUf. nkY«, mit rh®ò våš, v›tif¢ rh®ghF«?
	 (i)	 R

1
 = { ,x y^ h|y x 2= + , x X! , y Y!  }

	 (ii)	 R
2
 = { (1, 1), (2, 1), (3, 3), (4, 3), (5, 5) }

	 (iii)	 R
3
 = { (1, 1), (1, 3), (3, 5), (3, 7), (5, 7) }

	 (iv)	 R
4
 = { (1, 3), (2, 5), (4, 7), (5, 9), (3, 1) }

5.	 R {( , 2), ( 5, ), (8, ), ( , 1)}a b c d= - - -  v‹gJ rkå¢ rh®ig¡ F¿¡Fbkåš, 
, ,a b c  k‰W« d  M»at‰¿‹ kÂ¥òfis¡ fh©f.

6.	 A  = { –2, –1, 1, 2 } k‰W« , :f x
x

x A1 != ` j$ . våš, f -‹ Å¢rf¤ij¡ fh©f.  

nkY«, f  v‹gJ A-æèUªJ  A-¡F xU rh®ghFkh?  

7.	 f  = { (2, 7), (3, 4), (7, 9), (–1, 6), (0, 2), (5, 3) } v‹gJ

A  = { –1, 0, 2, 3, 5, 7 } -æèUªJ  B  = { 2, 3, 4, 6, 7, 9 } -¡F xU rh®ò v‹f. f v‹w rh®ò

 (i)  x‹W¡F x‹whd rh®ghFkh? 	         (ii) nkš rh®ghFkh? 

(iii) x‹W¡F x‹whd k‰W« nkš rh®ghFkh?  

8.	 f  = { (12, 2), (13, 3), (15, 3), (14, 2), (17, 17) } v‹w rh®Ãš 2 k‰W« 3 M»at‰¿‹ 

K‹cU¡fis¡ fh©f.

9.	 ÑnH bfhL¡f¥g£LŸs m£ltiz MdJ, A= { 5, 6, 8, 10 }-æèUªJ 

B  = { 19, 15, 9, 11 }-¡F f x^ h = x2 1-  v‹wthW mikªj xU rh®ò våš, a  k‰W« 
b  M»adt‰¿‹ kÂ¥òfis¡ fh©f?

x 5 6 8 10

f(x) a 11 b 19

10.	 A  = { 5, 6, 7, 8 };  B  = { –11, 4, 7, –10,–7, –9,–13 } v‹f.

	 f  = {( ,x y ) : y  = x3 2- , x A! , y B!  } vd tiuaW¡f¥g£LŸsJ.

	 (i)	 f -‹ cW¥òfis vGJf	 (ii) mj‹ Jiz kÂ¥gf« ahJ?
	 (iii)	 Å¢rf« fh©f			   (iv) v›tif¢ rh®ò vd¡ fh©f.
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30 10M« tF¥ò fz¡F

11.	 ÑnH bfhL¡f¥g£LŸs tiugl§fëš vit rh®Ãid¡ F¿¡»‹wd? éil¡fhd 

jFªj fhuz« jUf.

	 (i)				           (ii)			         (iii)

	 (iv)						               (v)

12.	 bfhL¡f¥g£LŸs rh®ò   f  = { (–1, 2), (– 3, 1), (–5, 6), (– 4, 3) } I 

	 (i) m£ltiz 	 (ii) m«ò¡F¿ gl«   M»at‰¿‹ _y« F¿¡fÎ«. 

13.	 A  = { 6, 9, 15, 18, 21 }; B  = { 1, 2, 4, 5, 6 } k‰W«  :f A B"  v‹gJ

	 f x^ h = x
3
3-  vd tiuaW¡f¥g£oU¥Ã‹ rh®ò f -I	

	 (i)  m«ò¡F¿ gl«	              (ii)  tçir¢ nrhofë‹ fz«	
	 (iii)  m£ltiz        		  (iv) tiugl«             M»at‰¿‹ _y« F¿¡fÎ«.

14.	 A  = {4, 6, 8, 10 } k‰W«  B  = { 3, 4, 5, 6, 7 } v‹f.  :f A B"  v‹gJ 

f x x
2
1 1= +^ h   vd tiuaW¡f¥g£LŸsJ. rh®ò  f -I  

(i) m«ò¡F¿ gl« (ii) tçir¢ nrhofë‹ fz«  (iii) m£ltiz  

	 M»at‰¿‹ _y« F¿¡fÎ«.

15.      rh®ò  f : ,3 7- h6  "R   Ñœ¡ f©lthW tiuaW¡f¥g£LŸsJ.

	  f x^ h = 
;

;

;

x x

x x

x x

4 1 3 2

3 2 2 4

2 3 4 7

2 1

1 1

#

# #

- -

-

-

*      

	 Ã‹tUtdt‰iw¡ fh©f.

			   (i)      f f5 6+^ ^h h	             (ii)	 f f1 3- -^ ^h h

			   (iii)   f f2 4- -^ ^h h	           	 (iv)	
( ) ( )

( ) ( )
f f

f f
2 6 1
3 1

-
+ -   

x

y

O
x

y

O
x

y

O

x

y

O
x

y

O
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16.	 rh®ò  f : ,7 6- h6  "R  Ñœ¡ f©lthW tiuaW¡f¥g£LŸsJ.

	  ( )f x  = 
;

;

;

x x x

x x

x x

2 1 7 5

5 5 2

1 2 6

2 1

1 1

#

# #

+ + - -

+ -

-

*

	 Ã‹tUtdt‰iw¡ fh©f.

	 (i) ( ) ( )f f2 4 3 2- + 	        (ii) ( ) ( )f f7 3- - -       (iii)  
( ) ( )
( ) ( )

f f
f f

6 3 1
4 3 2 4

- -
- +  

gæ‰Á 1.5

rçahd éilia¤ nj®ªbjL¡fÎ«.

1.	 A  k‰W« B , v‹gd Ïu©L fz§fŸ v‹f. A B,  = A  v‹gj‰F¤ njitahd 

k‰W« nghJkhd f£L¥ghL.

	 (A)  B A3 	 (B)  A B3 	 (C)  A B! 	 (D)  A B+ z=

2.	 A B1  våš,  A B+  =

	 (A)  B     	 (B)  \A B 	 (C)  A 	 (D)  \B A

3.	 P  k‰W« Q  v‹gd VnjD« Ïu©L fz§fŸ våš, P Q+  =

	 (A)  : mšyJx x P x Q! !" ,	 (B)  : k‰W«x x P x Qb!" ,

	 (C)  : k‰W«x x P x Q! !" ,	 (D)  : k‰W«x x P x Qb !" ,

4.	 A= { p, q, r, s }, B  = { r, s, t, u } våš, \A B   =

	 (A)  { p, q }	 (B)  { t, u }	 (C)  { r, s }	 (D)	 {p, q, r, s }

5.	 ( )n p A6 @ = 64 våš, n A^ h =

	 (A)   6	   (B)   8	 (C)   4	 (D)   5

6.	 A, B k‰W« C M»a VnjD« _‹W fz§fS¡F,  A B C+ ,^ h =

	 (A)  A B B C, , +^ ^h h	 (B)  A B A C+ , +^ ^h h

	 (C)  ( )A B C, + 		  (D)  A B B C, + ,^ ^h h

7.	 A, B  M»a Ïu©L fz§fS¡F,  {( \ ) ( \ )} ( )A B B A A B, + + =

	 (A)  z 	 (B)  A B, 	 (C)  A B+ 	 (D)  A B+l l

8.	 ÑnH bfhL¡f¥g£LŸsitfëš jtwhd T‰W vJ? 

	 (A)  \A B  = A B+ l	 (B)  \A B A B+= 	

	 (C)  \ ( )A B A B B, += l	 (D)  \ ( ) \A B A B B,=

9.	 ,A B  k‰W« C  M»a _‹W fz§fS¡F \B A C,^ h =

	 (A) \ \A B A C+^ ^h h	 (B) \ \B A B C+^ ^h h

	 (C) \ \B A A C+^ ^h h	 (D) \ \A B B C+^ ^h h
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10.	 n(A) = 20 ,  n(B) = 30 k‰W«  ( )n A B, =  40  våš,  ( )n A B+  =

	 (A)  50	 (B)  10	 (C)  40	 (D)  70

11.	 { ( x , 2), (4, y ) } xU rkå¢ rh®ig¡ F¿¡»wJ våš, ( , )x y  =

	 (A)  (2, 4)	 (B)  (4, 2)	 (C)  (2, 2)	 (D)  (4, 4)

12.	 { (7, 11), (5, a ) } xU kh¿è¢rh®ig¡ F¿¡»wJ våš, ‘a ’-‹ kÂ¥ò

	 (A)  7	 (B)  11	 (C)  5	 (D)  9

13.	 ( )f x  = 1 x-^ h  v‹gJ N -èUªJ Z - ¡F tiuaW¡f¥ g£LŸsJ.   f -‹ Å¢rf«

	 (A)  { 1}              	 (B)  N 	 (C) { 1, – 1 }	 (D) Z

14.	 f  = { (6, 3), (8, 9), (5, 3), (–1, 6) } våš, 3-‹ K‹ cU¡fŸ

	 (A)  5 k‰W« –1	 (B)  6 k‰W« 8	 (C)  8 k‰W« –1	 (D)  6 k‰W« 5

15.	 A  = { 1, 3, 4, 7, 11 } k‰W«  B  = {–1, 1, 2, 5, 7, 9 } v‹f.  
	 f  = { (1, –1), (3, 2), (4, 1), (7, 5), (11, 9) } v‹wthW mikªj rh®ò :f A B"  v‹gJ 

	 (A)  x‹W¡F x‹whd rh®ò     	 (B)  nkš rh®ò    
	 (C)   ÏUòw¢ rh®ò    	 (D)   rh®ò mšy

16.	 bfhL¡f¥g£LŸs gl« F¿¡F« rh®ò, xU 

	 (A)  nkš rh®ò		  (B)  kh¿è¢ rh®ò 

	 (C)  x‹W¡F x‹whd rh®ò	 (D)  rh®ò mšy

17.	 A  = { 5, 6, 7 }, B  = { 1, 2, 3, 4, 5 } v‹f. ( )f x x 2= -  v‹wthW tiuaiw brŒa¥g£l 

rh®ò :f A B" Ï‹ Å¢rf«, 

	 (A)  { 1, 4, 5 } 	 (B)  { 1, 2, 3, 4, 5 }	       (C)  { 2, 3, 4 }    	 (D)  { 3, 4, 5 }

18.	 ( )f x x 52
= +  våš, ( )f 4-  = 

	 (a)  26	 (b)  21	 (c)  20	 (d)  –20

19.	 xU rh®Ã‹ Å¢rf« XUW¥ò¡ fzkhdhš, mJ xU

	 (A)  kh¿è¢ rh®ò  		 (B)  rkå¢ rh®ò 

	 (C)  ÏUòw¢ rh®ò		  (D)  x‹W¡F x‹whd rh®ò

20.	 :f A B"  xU ÏUòw¢ rh®ò k‰W« n(A) = 5 våš, n(B) =

	 (A)  10	 (B)  4	 (C)  5	 (D)   25

4

2

16

25

2

4

5

C D
f
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1. fz§fS« rh®òfS« 33

   	 fz§fŸ 

q	 fz« v‹gJ e‹F tiuaW¡f¥g£l bghU£fë‹ bjhF¥ghF«.
	  	fz§fë‹ nr®¥ò, gçkh‰W¥ g©ò k‰W« nr®¥ò¥ g©ò cilaJ.
	  	fz§fë‹ bt£L, gçkh‰W¥ g©ò k‰W« nr®¥ò¥ g©ò cilaJ.
	  	fz§fë‹ é¤Âahr« gçkh‰W¥ g©ò cilajšy.

	  	fz§fŸ x‹W¡bfh‹W bt£lh¡ fz§fshæU¥Ã‹ mt‰¿‹ é¤Âahr« 

nr®¥ò¥ g©ò cilaJ.

q	 g§Ñ£L éÂfŸ 	    A B C A B A C, + , + ,=^ ^ ^h h h				 

					        A B C A B A C+ , + , +=^ ^ ^h h h

q	 fz é¤Âahr¤Â‰fhd  o kh®få‹ éÂfŸ

	    \A B C,^ h  = \ \A B A C+^ ^h h     	    \A B C+^ h = \ \A B A C,^ ^h h

q	 fz ãu¥Ã¡fhd  o kh®få‹ éÂfŸ

	   ' ' 'A B A B, +=^ h       		   ' ' 'A B A B+ ,=^ h

q   	 fz§fë‹ nr®¥Ã‹ fz v©iz¡ (MÂ v©) f©l¿Í« N¤Âu§fŸ

	    ( ) ( ) ( ) ( )n A B n A n B n A B, += + -

          n A B C, ,^ h 
			   = n A n B n C n A B n B C n A C n A B C+ + + + ++ + - - - +^ ^ ^ ^ ^ ^ ^h h h h h h h.

	 rh®òfŸ

q	 A , B  v‹D« ÏU fz§fë‹ fh®OÁa‹ bgU¡f‰gy‹

	 A B#  = , ,a b a A b B; ! !^ h" , vd tiuaW¡f¥gL«.

q	 A -æèUªJ B -¡F cwÎ R  v‹gJ A B# -‹ bt‰w‰w xU c£fz« MF«. 		

	 mjhtJ, R A B#3 .

q	 :f X Y"  v‹w rh®ò Ñœ¡ fhQ« ãgªjidfë‹ go tiuaW¡f¥g£LŸsJ:

	 x›bthU x X!  « xnubahU ( )y f x Y!= cl‹ bjhl®ògL¤j¥g£LŸsJ.

q	 x›bthU rh®ÃidÍ« xU tiugl¤Â‹ _y« F¿¡fyh«. MæD«, bghJthf 

Ïj‹ kWjiy bkŒahfhJ.

ãidéš bfhŸf
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34 10M« tF¥ò fz¡F

q	 x›bthU F¤J¡nfhL« tiugl¤ij mÂfg£r« xU òŸëæš bt£odhš 

m›tiugl« xU rh®Ãid¡ F¿¡F«.

q	 (i) 	 tçir¢ nrhofë‹ fz« 

	 (ii) 	 m«ò¡F¿¥ gl« 

	 (iii)  m£ltiz 

	 (iv) 	 tiugl« 

	 M»at‰whš xU rh®Ãid¡ F¿¡fyh«.

q	 rh®ò y  = | x | vD« k£L¢ rh®ò mšyJ mw¢ rh®ò v‹gÂ‹ tiuaiw :

					    ,

,

vD«nghJ

vD«nghJ
x

x x

x x

0

01

$
=

-
)  

q	 rh®òfë‹ tiffŸ Ã‹tUkhW 

	  x‹W¡F x‹whd rh®ò     (bt›ntW cW¥òfS¡F bt›ntW ãHš cU¡fŸ).

	  nkš rh®ò 			   (  f-‹ Å¢rf« = f-‹ Jiz kÂ¥gf« )

	  ÏUòw¢ rh®ò	     	 ( x‹W¡F x‹whd k‰W« nkš rh®ò )

	  kh¿è¢ rh®ò		  (  f-‹ Å¢rf« XUW¥ò¡fz« )

	  rkå¢ rh®ò			  ( x›bthU cW¥Ã‹ ãHšcU mnj cW¥ghF« )

c§fS¡F¤ bjçÍkh?

   ‘äšèåa« gçR fz¡FfŸ’ (Millennium Prize problems) v‹gd mbkç¡fhéš 

cŸs ‘»ns fâj ãWtd«’ (Clay Mathematics Institute) 2000 M« M©oš 

m¿é¤j VG fz¡FfshF«. Mf°£ 2010 tiu MW fz¡FfŸ Ô®Î 

fhz¥glhkš cŸsd. xU fz¡»‹ rçahd¤ Ô®Î¡F 1000,000 mbkç¡f 

lhy®fŸ, mªãWtd¤jhš gçR¤ bjhifahf m¿é¡f¥g£LŸsJ. mªj VG 

fz¡Ffëš ‘ghŒ‹nf® f‹b#¡¢r®’ (Poincare conjecture) v‹gJ k£Lnk 

uZa fâj nkij »çnfhç bgçšnk‹ (Girigori Perelman) v‹gtuhš 2010-š 

Ô®¡f¥g£lJ. MæD«, mj‰Fça gçÁid¥ bgw mt® kW¤J é£lh®. 

(bkŒ mšyJ bkŒašy vd ã%Ã¡f¥gl nt©oa fâj¡ T‰¿id f‹b#¡¢r® 

(conjecture) v‹ngh«)
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bkŒba©fë‹ 
         bjhl®tçirfS« bjhl®fS«

Ènaheh®nlh ãrhndh 

(ãnghdh»)
Leonardo Pisano (Fibonacci)

(1170-1250)
Ï¤jhè

  g©il¡fhy¡ fâj¤Â‰F  

ò¤Jæ%£LtÂš Ãnghdh» 

K¡»a¥ g§fh‰¿dh®. mtUila 

bga® eÅd fâj tšYe®fS¡F, 

K¡»akhf Ãnghdh»æ‹ bgauhš 

miH¡f¥g£l v©fëš mikªj  

bjhl®tçiræ‹ fhuzkhf m¿Kf 

khæ‰W.  Ãnghdh» v©fis mt® 

òÂajhf f©l¿aéšiy.  Mdhš 

mt‰iw xU bjhl® tçiræ‹ 

cjhuzkhf¥ ga‹gL¤Âdh®.

	m¿Kf«

	bjhl®tçirfŸ

	T£L¤ bjhl®tçir (A.P.)

	bgU¡F¤ bjhl®tçir (G.P.)

	bjhl®fŸ

bkŒba©fë‹ 
         bjhl®tçirfS« bjhl®fS«

2.1  	 m¿Kf«

	 Ï¥ghl¤Âš bkŒba©fë‹ bjhl®tçirfis¥ 

g‰¿Í«, bjhl®fis¥ g‰¿Í« f‰ngh«. bjhl®tçir 

v‹gJ Ú©l tuyhW bfh©l mo¥gil¡ fâj¡ 

fU¤jhF«. nkY«, bjhl®tçirfŸ Ãw fâj¡ fU¤J¡fis 

nk«gL¤Jtj‰F« Ïašghd thœ¡if¢ Nœãiyfis 

fâjkakh¡Ftj‰F« ga‹gL« fUéahf mik»‹wd. 

	 N  k‰W« R  v‹gd Kiwna mid¤J äif 

KG¡fisÍ« k‰W« bkŒba©fisÍ« F¿¡F« v‹gij 

ãidÎ¡ TWnth«.

	 Ã‹tU« eilKiw ãfœÎfis vL¤J¡ bfhŸnth«.

(i)	 Ï°nuh (ISRO) éŠPhåfŸ, rk  fhy Ïilbtëæš  xU 

F¿¥Ã£l fhy¤Â‰F flš k£l¤ÂèUªJ bra‰if¡ 

nfhë‹ cau¤ij¡ f©fhâ¤J gÂÎ brŒjd®.

(ii)	 Ïuæšnt mik¢rf«, br‹id k¤Âa bjhl® t©o 

ãiya¤ij Âdrç v¤jid ng® ga‹gL¤J»‹wd® 

v‹gij m¿a éU«ÃaJ. Mfnt, k¤Âa bjhl®t©o 

ãiya¤Â‰F ehŸnjhW« tUnthç‹ v©â¡ifia 

bjhl®ªJ 180 eh£fS¡F gÂÎ brŒjJ.

(iii)	 9 M« tF¥Ãš gæY« M®tKŸs xU khzt‹ 

	 5  = 2.236067978g  v‹w é»jKwh v©â‹ 

jrk¥ gFÂæš cŸs jrk v©fis m¿a éU«Ã 

Ã‹tUkhW vGÂdh® : 2, 3, 6, 0, 6, 7, 9, 7, 8, g  .

(iv)	 1-I¤    bjhFÂahf¡  bfh©l mid¤J äif 

Ã‹d§fisÍ«  xU khzt‹ f©l¿a  éU«Ã 

Ã‹tUkhW  vGÂdh® : 1, , , , ,
2
1

3
1

4
1

5
1 g . 

(v)	 xU  fâj MÁçia,  j‹ tF¥ÃYŸs  khzt®fë‹   

bga®fis  mfu  tçiræš    vGÂ,   mt®fŸ  bg‰w 

kÂ¥bg©fis Ã‹tUkhW    vGÂdh® :  

	 75, 95, 67, 35, 58, 47, 100, 89, 85, 60.

Mathematics is the Queen of  Sciences, and arithmetic  
is the Queen of  Mathematics - C.F.Gauss    

22

35
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tiuaiw

(vi)	 mnj MÁçia, mnj kÂ¥bg©fë‹ étu¤ij Ã‹tUkhW VWtçiræš  vGÂdh® :

	  35, 47, 58, 60, 67, 75, 85, 89, 95, 100.
	 nk‰f©l vL¤J¡fh£LfŸ x›bth‹¿‹ bjhF¥ÃYŸs bkŒba©fis F¿¥Ã£l  

tçir¥go g£oaèl¥g£LŸsd.

	 Ïªj tçirmik¥òfëš (iii) k‰W«  (iv)-fëš KoÎwh v©â¡ifæš cW¥òfŸ 

cŸsd. (i) (ii), (v) k‰W« (vi)-fëš KoÎW v©â¡ifæš cW¥òfŸ cŸsd. 

Mdhš, (v) k‰W« (vi)-fëš  xnu bjhF¥ÃYŸs v©fŸ khWg£l tçiræš cŸsd.

2.2  bjhl®tçirfŸ  (Sequences)

	 bkŒba©fë‹ bjhl®tçir v‹gJ, F¿¥Ã£l tçiræš mik¡f¥g£l mšyJ 

g£oaèl¥g£l bkŒba©fë‹ tçirahF«. 

(i) 	 xU bjhl®tçir KoÎW v©â¡ifæš cW¥òfis¡ bfh©oUªjhš, mJ 		

	 KoÎW bjhl®tçir (finite sequence) vd¥gL«. 
	 (ii)	 xU bjhl®tçiræš KoÎwh v©â¡ifæš cW¥òfŸ ÏU¥Ã‹, mJ KoÎwh¤        

bjhl®tçir ( infinite sequence) vd¥gL«. 

	 KoÎW bjhl®tçiria : , , , ,S a a a an1 2 3 g  mšyJ { }S a
j j

n

1
=

=
 vdÎ«, KoÎwh¤ 

bjhl®tçiria : , , , , , { }mšyJS a a a a S a
n j j1 2 3 1

g g =
3

=
 vdÎ« F¿¥ngh«. Ï§F a

k
 

v‹gJ bjhl®tçiræ‹ k-MtJ cW¥ig¡ F¿¡F«. vL¤J¡fh£lhf, bjhl®tçiræš 

a
1
 v‹gJ Kjš cW¥ò vdÎ« a

7
 v‹gJ  7 M« cW¥ò vdÎ« F¿¥Ãl¥gL«.

	 nk‰f©l vL¤J¡fh£Lfëš (i), (ii), (v) k‰W« (vi) v‹gd KoÎW 

bjhl®tçirfshF«. Mdhš,  (iii) k‰W« (iv) M»at‰¿š cŸs bjhl®tçirfŸ KoÎwh¤ 

bjhl®tçirfshF«.

	 v©fë‹ bjhF¥ig¤ bjhl®tçirahf    mik¤jhš,     m¤bjhl®tçir bjëthd 

Kjš cW¥ò, Ïu©lh« cW¥ò, _‹wh« cW¥ò, vd¤ bjhl®¢Áahf Ãw cW¥ò¡fisÍ« 

bfh©oU¡F«. K‹ng bjhl®tçir¡F Áy vL¤J¡fh£L¡fis¡ f©nlh«. nkY«, 

Ã‹tU« vL¤J¡fh£Lfis¡ fU¤Âš bfhŸnth«.

	 (i)	 2, 4, 6, 8, g , 2010.	 (KoÎW v©â¡ifæš cW¥òfŸ)	

	 (ii)	 1, -1, 1, -1, 1, -1, 1, g . (1 k‰W« -1 M»at‰¿‰F Ïilæš cW¥òfŸ CryhL»‹wd)

	 (iii)	 , , , , .r r r r r                    (cW¥òfŸ x¤JŸsd vdnt ÏJ kh¿è¤ bjhl®tçir)

	 (iv)	 2, 3, 5, 7, 11, 13, 17, 19, 23, g  .	 (gfh v©fë‹ g£oaš)

	 (v)	 0.3, 0.33, 0.333, 0.3333, 0.33333, g  . (Koéè v©â¡ifæš cW¥òfŸ)	

	 (vi)	 S a
n 1

= 3" , , Ï§F ehza¤ij bjhl®ªJ R©L« nghJ n-MtJ éiséš jiy 

mšyJ ó »il¤jhš an  -‹ kÂ¥ò Kiwna 1 mšyJ 0 MF«. 

	 nknyÍŸs vL¤J¡fh£Lfëš (i) k‰W« (iii) v‹gd KoÎW bjhl®tçirfŸ 

k‰wit KoÎwh¤ bjhl®tçirfŸ MF«.  (i)-èUªJ (v) tiuæYŸs vL¤J¡fh£Lfëš 
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F¿¥òiu

cŸs bjhl®tçirfëš cW¥òfŸ xU F¿¥Ã£l mik¥ò mšyJ éÂæ‹ go 

tçir¥gL¤j¥g£LŸsd. vdnt, m¤jifa bjhl®tçirfëš F¿¥Ã£l ãiyæš 

cW¥òfis¡ f©l¿ayh«. Mdhš, (vi)-š cŸs bjhl®tçiræš F¿¥Ã£l ãiyæš 

cŸs cW¥Ãid¤ Ô®khå¡f ÏayhJ. mJ 1 mšyJ 0 Mf ÏU¡F«. Ï§F ‘mik¥ò’ 

v‹D« brhšiy, xU bjhl®tçiræš  n-MtJ cW¥ig mj‹ Kªija cW¥òfŸ 

mikªJŸs tifia¡ bfh©L m¿jš v‹D« bghUëš ga‹gL¤J»nwh«. bghJthf 

bjhl®tçirfis rh®òfshfÎ« fUjyh«.

2.2.1	 bjhl®tçirfis rh®òfshf m¿jš (Sequences viewed as functions)

	 bkŒba©fshyhd xU KoÎW bjhl®tçir , , , ,a a a an1 2 3 g   mšyJ  { }S a
j j

n

1
=

=
 

v‹gij  , 1,2,3, ,f k a k n
k

g= =^ h  vd tiuaW¡f¥g£l : {1,2,3,4, , }f n R"g  v‹w 

rh®ghf¡ fUjyh«.

	 bkŒba©fshyhd xU KoÎwh¤ bjhl®tçir , , , , ,a a a a
n1 2 3

g g  mšyJ 
{ }S aj j 1=

3
= I ,g k a k N

k
6 !=^ h  vd  tiuaW¡f¥g£l :g N R" v‹w rh®ghf¡ fUjyh«.

	 Ï§F ‘6’ v‹w F¿pL  “všyht‰¿‰Fkhf” (for all) vd¥ bghUŸgL«. 

bjhl®tçir a
k 1

3" , -‹ bghJ cW¥ò ak ju¥g£lhš, bjhl®tçiria KGikahf mik¡f 

KoÍ«. Mfnt,  bjhl®tçir v‹gJ xU rh®ò MF«.  mj‹ kÂ¥gf« Ïaš v©fë‹  fz«

N  = { 1, 2, 3, g , } Mfnth  mšyJ Ïaš v©fë‹ Áy c£fz§fshfnth ÏU¡F«. 

mj‹ Å¢rf« bkŒba©fë‹ xU  c£fzkhf ÏU¡F«.

	     rh®ghdJ xU bjhl®tçirahf  ÏU¡f nt©oa mtÁa« Ïšiy. 
vL¤J¡fh£lhf, rh®ò :f R R$  MdJ ( ) 2 1 ,f x x x R6 != +  vd mikÍkhdhš, 
mJ xU bjhl®tçirahfhJ. Vbdåš, Ï¢rh®Ã‹ Å¢rf¤Â‹ cW¥òfis 
bjhl®tçiræš mik¡f KoahJ. nkY«, Ï¢rh®Ã‹ kÂ¥gf« MdJ Ïaš v©fë‹ 
fz« N  Mfnth mšyJ  Ïaš v©fë‹ c£fz« { , , , }n1 2 g Mfnth mika¥ 
bgwéšiy v‹gij¡ ftå¡fÎ«.

vL¤J¡fh£L 2.1
	 -MtJ cW¥ò bfhL¡f¥g£LŸs Ã‹tU« bjhl®tçiræ‹ Kjš _‹W 

cW¥òfis¡ fh©f. 

			   c
n n n

6

1 2 1
n
=

+ +^ ^h h , n N6 !  

Ô®Î	   	 Ï§F, 	  	        c
n n n

6

1 2 1
n
=

+ +^ ^h h
 , n N6 !

		  n = 1  	 våš,	        c
1
	=  

6

1 1 1 2 1 1+ +^ ^^h h h  = 1.

		  n = 2 	 våš,        c
2
	 =  

6

2 2 1 4 1+ +^ ^h h  =  
6

2 3 5^ ^h h = 5.

		  n = 3  	 våš,        c
3
	 =  

6

3 3 1 7+^ ^h h  =  
6

3 4 7^ ^ ^h h h  = 14.

	 vdnt, bjhl®tçiræ‹ Kjš _‹W cW¥òfŸ Kiwna 1, 5 k‰W« 14.

	 nk‰T¿a vL¤J¡fh£oš, bghJ cW¥Ã‹ N¤Âu« ek¡F¡ bfhL¡f¥g£LŸsJ. 

vdnt, vªj xU F¿¥Ã£l cW¥igÍ« neuoahf¡ f©LÃo¡fyh«. 

      Ã‹tU« vL¤J¡fh£oš, k‰bwhU Kiwæš bjhl®tçir mik¤jiy¡ fhzyh«.
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F¿¥òiu

vL¤J¡fh£L 2.2
	 Ã‹tU« bjhl®tçirfë‹ Kjš IªJ cW¥òfis fh©f.

	 (i)	 1,a
1
=- 	     , 1a

n

a
n

2n
n 1 2=
+
-  k‰W«   n N6 !  

	 (ii)	 1F F
1 2
= =    k‰W«     , 3,4, .F F F n

n n n1 2
g= + =

- -
 

Ô®Î

(i)	 1a1 =-   k‰W« , 1a
n

a
n

2
1

n
n 2=
+
-  vd¡ bfhL¡f¥g£LŸsJ.

	 vdnt,		    a
2
 = a

2 2
1

+
 = 

4
1-

	   			      a
3
 =  

a

3 2 5
4
1

20
12

+
=

-
=-

	   			      a
4
 =  

a

4 2 6
20
1

120
13

+
=

-
=-

	   			      a
5
 =  

a

5 2 7
120
1

840
14

+
=

-
=-

	 `   bjhl®tçiræ‹ Kjš IªJ cW¥òfŸ 1, , ,
4
1

20
1

120
1- - - - k‰W« 

840
1- .

(ii)  	 1F F
1 2
= =  k‰W« ,F F Fn n n1 2= +- -

   3,4,5,n6 g=   vd¡ bfhL¡f¥g£LŸsJ. 

	 Ï¥bghGJ,	 1, 1F F
1 2
= =

		        	 1 1 2F F F
3 2 1
= + = + =

				    2 1 3F F F
4 3 2
= + = + =  		        

				    3 2 5F F F
5 4 3
= + = + =

	 `   Ï¤bjhl®tçiræ‹ Kjš IªJ cW¥òfŸ Kiwna  1,  1,  2,  3,  5. 

	   1F F
1 2
= =  k‰W« ,F F F

n n n1 2
= +

- -
 3,4,n g=  

v‹gÂèUªJ bgw¥gL« bjhl®tçir Ãnghdh» (Fibonacci 
sequence) bjhl®tçir vd¥gL«. Ïj‹ cW¥òfŸ 1, 1, 2, 3, 5, 8, 13, 
21, 34, g.  NçafhªÂ¥ óéš cŸs éijfë‹ mik¥òngh‹W 

Ãnghdh» bjhl®tçir Ïa‰ifæš fhz¥gL»wJ. 

	 NçafhªÂ¥ óéš éijfŸ RUŸ RUshf vÂ® vÂ® 

Âirfëš mikªJŸsd. mªj¢ RUŸfë‹ v©â¡if 

Ãnghdh» bjhl®tçiræš cŸs mL¤jL¤j v©fis¡ F¿¡»wJ.

gæ‰Á 2.1 

1. 	 n-MtJ cW¥ò  bfhL¡f¥g£l Ã‹tU« bjhl®tçir x›bth‹¿Y« Kjš _‹W 

cW¥òfis¡ fh©f.

	 (i) a n n

3

2
n
=

-^ h 	       (ii) 3c 1
n

n n 2
= -

+
^ h 	 (iii) z n n

4

1 2
n

n

=
- +^ ^h h
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2.  	 x›bthU bjhl®tçiræ‹ n-MtJ cW¥ò ÑnH  bfhL¡f¥g£LŸsJ. mit 

 x›bth‹¿Y« F¿¥Ãl¥g£LŸs cW¥òfis¡ fh©f. 

	 (i)    ; ,a
n
n a a
2 3

2
n 7 9
=

+
+ 		  (ii)   2 ; ,a n a a1 1

n

n n 3

5 8
= - +

+
^ ^h h 	

	 (iii)  2 3 1; ,a n n a a
.n

2

5 7= - + 	 (iv)   ( 1) (1 ); ,a n n a a
n

n 2

5 8
= - - +

3. 	
( ),

,

k‰W« Ïu£il v©

k‰W« x‰iw v©

¥gil vD«nghJ

¥gil vD«nghJa

n n n n

n

n n n

3

1

2
N

Nn 2

!

!=

+

+
*  

	 vd tiuaW¡f¥g£l bjhl®tçiræ‹  18- tJ k‰W« 25-tJ cW¥òfis¡ fh©f.

4.	 ,

( 2),

k‰W« Ïu£il v©
k‰W« x‰iw v©

¥gil vD«nghJ
¥gil vD«nghJ

b
n n n

n n n n

N

Nn

2
!

!
=

+
)

	 vd tiuaW¡f¥g£l bjhl®tçiræ‹ 13 MtJ k‰W« 16MtJ cW¥òfis¡ fh©f.

5.    	 2, 3a a a
1 2 1
= = +  k‰W« 2 5, 2,a a n

n n 1
2= +

-
 vd¡ bfh©l¤ bjhl®tçiræ‹ 

Kjš 5 cW¥òfis¡ fh©f.

6.	 1a a a
1 2 3
= = =  k‰W« a a a

n n n1 2
= +

- -
,  n 32 , vd¡ bfh©l¤ bjhl®tçiræ‹ 

Kjš 6 cW¥òfis¡ fh©f.

2.3 	 T£L¤ bjhl®tçir mšyJ T£L éU¤Â 
	 (Arithmetic Sequence or Arithmetic Progression, A.P.)

	 Ï¥gFÂæš Áy Áw¥ò¤ bjhl®tçirfis¡ fh©ngh«.

	 a a d
n n1

= +
+

, n N!  k‰W« d xU kh¿èahf ÏU¥Ã‹, bjhl®tçir 

, , , , ,a a a a
n1 2 3

g g  I xU T£L¤ bjhl®tçir v‹ngh«. Ï§F a
1
v‹gJ Kjš cW¥ò 

k‰W« kh¿è d v‹gJ bghJ é¤Âahr« v‹W« T£L¤ bjhl®tçiria T£L 

éU¤Â vdÎ« miH¥g®. Ïjid¢ RU¡fkhf A.P. vdÎ« F¿¡fyh«.

vL¤J¡fh£LfŸ

   (i) 		 2, 5, 8, 11, 14, g    v‹gJ xU T£L¤ bjhl®tçir.  Ï§F,  a1 = 2 k‰W« 

bghJ é¤Âahr« d = 3 xU kh¿è.

	 (ii)	 -4, -4, -4, -4, g    v‹gJ xU T£L¤ bjhl®tçir. 

Ï§F,   a1 = -4 k‰W« d = 0 xU kh¿è.

	 (iii)		 2, 1.5, 1, 0.5, 0, 0.5, 1.0, 1.5,g- - -  v‹gJ xU T£L¤ bjhl®tçir.  

Ï§F,  a1 = 2  k‰W«  d =  -0.5 xU kh¿è.

T£L¤ bjhl®tçiræ‹ bghJtot« (General form of an Arithmetic Progression)
	 T£L¤ bjhl®tçiræ‹ bghJtot¤ij m¿ªJ bfhŸnth«. xU T£L¤ 

bjhl®tçir { }a
k k 1

3

=
 -‹ Kjš cW¥ig a vdÎ« bghJ é¤Âahr¤ij d vdÎ« vL¤J¡ 

bfhŸf.
          	vdnt,		 a a

1
= ,  a a d

n n1
= +

+
 ,  n N6 !  

tiuaiw
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F¿¥ò

	 Mfnt,  n = 1, 2, 3   våš,

                                    
( )

( ) ( )

( ) ( )

a a d a d a d

a a d a d d a d a d

a a d a d d a d a d

2 1

2 3 1

2 3 4 1

2 1

3 2

4 3

= + = + = + -

= + = + + = + = + -

= + = + + = + = + -

	 Ï«Kiwia¤ bjhlu, n-MtJ cW¥Ãid Ã‹tUkhW fhzyh«.      

           	 		   [ ( 2) ] ( 1) .a a d a n d d a n d
n n 1
= + = + - + = + -

-

	  vdnt,  x›bthU n N! -¡F« ( 1)a a n d
n
= + -   vd¡ »il¡»wJ.

	 Mfnt,  xU T£L¤ bjhl®tçir mšyJ T£L éU¤Â  (A.P.) 
                  , , 2 , 3 , , ( 1) , ,a a d a d a d a n d a ndg g+ + + + - +  vd mikÍ«.                                          
	 nkY«,  xU T£L¤ bjhl®tçiræ‹ bghJ cW¥Ã‰fhd N¤Âu«

                                      ( 1)t a n d
n
= + -  ,   n N6 ! . 

	 (i)	 xU bjhl®tçir KoÎW bjhl®tçirahfÎ« ÏU¡fyh«. T£L¤ bjhl®tçiræš  

n cW¥òfŸ k£Lnk cŸsJ våš, filÁ cW¥ò l a n d1= + -^ h  MF«.

	 (ii)	 l a n d1= + -^ h  v‹gij 1n
d

l a= - +` j  vdÎ« vGjyh«. Kjš cW¥ò, 

filÁ cW¥ò k‰W« bghJ é¤Âahr« M»ad¡ bfhL¡f¥g£lhš T£L¤ 

bjhl®tçiræYŸs cW¥òfë‹ v©â¡ifia¡ f©l¿a Ï¢N¤Âu« ga‹gL«.

	 (iii)	 xU A.P.-‹ bjhl®¢Áahd 3 cW¥òfis  , ,m d m m d- +  vd¡ bfhŸsyh«.  

Ï§F bghJ é¤Âahr« d MF«.

	 (iv)	 xU T£L¤ bjhl®tçiræ‹  bjhl®¢Áahd  4   cW¥òfis  

3 , , , 3m d m d m d m d- - + +  vd¡ bfhŸsyh«.  Ï§F bghJ é¤Âahr« 2d.
	   (v)	 T£L¤ bjhl®tçiræ‹ x›bthU cW¥òlD« xnu kh¿èia¡ T£odhY« 

fê¤jhY« m¤bjhl®tçir xU T£L¤ bjhl®tçirahfnt ÏU¡F«.

	 (vi)	 T£L¤ bjhl®tçiræ‹ x›bthU cW¥igÍ« xU ó¢Áak‰w kh¿èahš 

bgU¡»dhY« ,tF¤jhY« m¤bjhl®tçir T£L¤ bjhl®tçirahfnt ÏU¡F«.

vL¤J¡fh£L 2.3
	 Ã‹tUtdt‰WŸ vit¡ T£L¤ bjhl®tçiræš (A.P.) cŸsJ?	

	 (i)   , , ,
3
2

5
4

7
6 g  .    (ii)  , , , .m m m3 1 3 3 3 5 g- - -

Ô®Î

(i) 	 n Nd , t
n
 bfhL¡f¥g£l bjhl®tçiræ‹ n MtJ cW¥ò v‹f.

	 `   		  t
1
	= ,

3
2  ,t t

5
4

7
6

2 3
= =  

	   		  t t
2 1
- 	= 

5
4

3
2-  = 

15
12 10-   =  

15
2

		       	 t t
3 2
- 	= 

7
6

5
4-  = 

35
30 28-  = 

35
2

	 Ï§F,	 t t
2 1
- 	 t t

3 2
= -Y .  

Mfnt, bfhL¡f¥g£l bjhl®tçir xU T£L¤ bjhl®tçir mšy. mjhtJ, A.P. mšy.
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(ii)	 3 1, 3 3, 3 5,m m m g- - -  v‹gJ bfhL¡f¥g£l bjhl®tçirahF«.

	 Ï§F,	 t
1
	= 3 1, 3 3, 3 5,m t m t m

2 3
g- = - = - .	

	 `  		  t t
2 1
- 	= (3 3) (3 1) 2m m- - - =-  

		   	 t t
3 2
- 	= (3 5) (3 3) 2m m- - - =-

Mfnt, bfhL¡f¥g£l¤ bjhl®tçirahdJ 3m–1 Kjš cW¥ghfÎ«   k‰W« bghJ 

é¤Âahr« –2 MfÎ« bfh©l xU T£L¤ bjhl®tçir MF«.

vL¤J¡fh£L 2.4

	 Ã‹tU« T£L¤ bjhl®tçirfë‹ Kjš cW¥ò k‰W« bghJ é¤Âahr¤ij¡ 

fh©f.

	 (i)	 5, 2, 1, 4,g- - .    (ii)   , , , , ,
2
1

6
5

6
7

2
3

6
17g

Ô®Î

(i)	 Kjš cW¥ò 5a =  k‰W« bghJ é¤Âahr« d  = 2 5- = 3- .

(ii)	 a
2
1=  k‰W« bghJ é¤Âahr« d  = 

6
5

2
1-  =  

6
5 3-  = 

3
1  .

vL¤J¡fh£L 2.5

 	 20,19 ,18 ,
4
1

2
1 g  v‹w T£L¤ bjhl®tçiræš cW¥ò tn  xU Fiw v©zhf  

mika n-‹ äf¢Á¿a äif KG kÂ¥ò ahJ?

Ô®Î	 Ï§F, ,a 20=  d  = 19
4
1 20-  = 

4
3- .

	 0t
n
1  v‹W mikÍkhW n-‹ Û¢ÁW äif KG kÂ¥ig¡ fh©gjhdJ, 

	 äf¢Á¿a n N! -‰F  ( )a n d1 01+ - -I¤ Ô®¥gj‰F x¥ghF«. 

	 Mfnt, äf¢Á¿a n N! -‰F  20 0n 1
4
3 1+ - -^ `h j .

				    n 1
4
3- -^ `h j 201-    (   ( 1) 20n

4
3

# 2-    

            (mrk‹gh£oid ÏUòwK« 1- Mš bgU¡f)

	  ` 			   n 1-  20 26
3
4

3
80

3
2

#2 = = .

	 Mfnt, 	 26 1n
3
22 + . mjhtJ,    2 .n 7

3
2 27 662 =

	 vdnt, Ïªj mrk‹gh£oid ãiwÎ¢ brŒÍ« äf¢Á¿a äif KG .n 28=  
`  	 T£L¤ bjhl®tçiræ‹ Kjš Fiw v© bfh©l cW¥ò, 28 MtJ cW¥ò t28^ h MF«. 

vL¤J¡fh£L 2.6
	 xU óªnjh£l¤Âš Kjš tçiræš 23 nuh#h¢ brofŸ, Ïu©lh« tçiræš 21 

nuh#h¢ brofŸ _‹wh« tçiræš 19 nuh#h¢ brofŸ v‹w Kiwæš nuh#h¢ brofŸ 

xU bjhl®tçirmik¥Ãš cŸsd. filÁ tçiræš 5 nuh#h¢ brofŸ ÏU¥Ã‹, 

m¥óªnjh£l¤Âš v¤jid tçirfŸ cŸsd?
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Ô®Î	 óªnjh£l¤Âš cŸs tçirfë‹  (ãiufŸ) v©â¡if n v‹f.  

	 1, 2, 3 , , ng -MtJ tçirfëš cŸs nuh#h¢ brofë‹ v©â¡if Kiwna 

	 23, 21, 19, g , 5 MF«.

	 Ï§F, 2 ( 2, , )t t k n
k k 1

g- =- =
-

	 vdnt, 23, 21, 19, g , 5  M»a v©fŸ T£L¤ bjhl®tçiræš (A.P.)mikªJŸsd.

	 nkY«, ,a 23=      ,d 2=-  l 5=  v‹gjhš,    

		  `  n  = 
d

l a 1- +  = 
2

5 23 1
-
- +   = 10.

	 vdnt, m¥óªnjh£l¤Âš 10 tçirfëš nuh#h brofŸ cŸsd. 

vL¤J¡fh£L 2.7

	 2010-š xUt® M©L CÂa« ` 30,000 vd¥ gâæš nrU»wh®. nkY« x›bthU 

tUlK« `600-I M©L CÂa ca®thf¥ bgW»wh®. mtUila M©L CÂa« vªj 

tUl¤Âš `39,000-Mf ÏU¡F«?

Ô®Î	 n MtJ tUl¤Âš mtUila M©L CÂa« `39,000 Mf ÏU¡F« vd¡ bfhŸf.

 	 2010, 2011, 2012, g , [2010 +( )n 1- ] M»a tUl§fëš mtUila M©L 

CÂa« Kiwna  `30,000,    `30,600,    `31,200, g  ,  `39000. 

	 M©L CÂa§fë‹ bjhl®tçir xU T£L¤ bjhl®tçiria mik¡»wJ.

	 x›bthU cW¥igÍ« 100 Mš tF¡f 300, 306, 312, g , 390 v‹w T£L¤ 

bjhl®tçir  »il¡»wJ.

	 vdnt, a = 300,  d = 6,  l = 390.

		  n 	= 
d

l a 1- +

			   = 1
6

390 300- +  = 1
6
90 +   = 16	

	 vdnt, 16 MtJ M©oš CÂa« ` 39,000 MF«. 

	 M©L CÂa« ` 39,000-I 2025-M« M©L bgWth®. 

vL¤J¡fh£L 2.8

	 _‹W v©fë‹ é»j« 2 : 5 : 7 v‹f. Kjyh« v©, Ïu©lh« v©âèUªJ 

7-I¡ fê¤J¥ bgw¥gL« v© k‰W« _‹wh« v© M»ad xU T£L¤ bjhl®tçiria 

V‰gL¤Âdhš, m›bt©fis¡ fh©f. 

Ô®Î	 m›bt©fis 2 ,5 7k‰W«x x x  v‹f.  ( x 0! ) 

	 bfhL¡f¥g£l étu¤Â‹ go 2 , 5 7, 7x x x-  v‹gd xU T£L¤ bjhl®tçir MF«. 
	 `   2 ( )x x x x5 7 7 5 7- - = - -^ h    (  3 7x x2 7- = +   (   x  =  14.

	 njitahd m›bt©fŸ 28, 70, 98 MF«.
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gæ‰Á 2.2

1. 	 xU T£L¤ bjhl®tçiræ‹ Kjš cW¥ò 6 k‰W« bghJ é¤Âahr« 5 våš, 

m¤bjhl®tçirÍ«, mj‹ bghJ cW¥igÍ« fh©f.

2.	 125, 120, 115, 110, g  v‹w T£L¤ bjhl®tçiræ‹ bghJ é¤Âahr¤ijÍ«

15 MtJ cW¥igÍ« fh©f.

3.	 24, 23 , 22 , 21 ,
4
1

2
1

4
3 g v‹w T£L¤ bjhl®tçiræš 3 v‹gJ v¤jidahtJ  

cW¥ò MF«?  

4.	 , 3 , 5 ,2 2 2 g  v‹w T£L¤ bjhl®tçiræ‹ 12 MtJ cW¥ò ahJ?

5.	 4, 9, 14, g  v‹w T£L¤ bjhl®tçiræ‹ 17 MtJ cW¥ig¡ fh©f.	

6.	 Ã‹tU« T£L¤ bjhl®tçiræš cŸs bkh¤j cW¥òfis¡ fh©f. 

	 (i) 1, , , , .
6
5

3
2

3
10g- - - 	  (ii)  7, 13, 19, g , 205.

7.	 xU T£L¤ bjhl®tçiræ‹ 9 MtJ cW¥ò ó¢Áa« våš, 19 MtJ cW¥Ã‹ 

ÏUkl§F 29 MtJ cW¥ò vd ã%Ã.

8.	 xU T£L¤ bjhl®tçiræš 10  k‰W« 18 MtJ cW¥òfŸ Kiwna 41 k‰W« 73 

våš, 27 MtJ cW¥ig¡ fh©f.

9.	 1, 7, 13, 19,g  k‰W« 100, 95, 90, g  M»a T£L¤ bjhl®tçirfë‹ n MtJ 

cW¥ò rkbkåš, n-‹ kÂ¥ig¡ fh©f.

10.	 13Mš tFgL« <çy¡f äif KG v©fë‹ v©â¡ifia¡ fh©f.

11.	 xU bjhiy¡fh£Á¥ bg£o¤ jahç¥ghs® VHhtJ M©oš 1000 bjhiy¡fh£Á¥ 

bg£ofisÍ«, g¤jhtJ M©oš 1450 bjhiy¡fh£Á¥ bg£ofisÍ« jahç¤jh®. 

x›bthU M©L« jahç¡F« bjhiy¡fh£Á¥ bg£ofë‹ v©â¡if ÓuhfÎ« 

xU kh¿è v© msÎ« mÂfç¤jhš, Kjyh« M©oY«, 15 MtJ M©oY« 

jahç¡f¥g£l bjhiy¡fh£Á¥ bg£ofë‹ v©â¡ifia¡ fh©f.

12.	 xUt®, Kjš khj« `640, 2M« khj« `720, 3M« khj« `800-I nrä¡»wh®. mt® 

j‹Dila nrä¥ig Ïnj bjhl®tçiræš bjhl®ªjhš, 25MtJ khj« mt® 

nrä¡F« bjhifia¡ fh©f.

13.	 xU T£L¤ bjhl®tçiræš mL¤jL¤j _‹W cW¥òfë‹ TLjš 6 k‰W« 

mt‰¿‹ bgU¡F¤ bjhif –120 våš, m«_‹W v©fis¡ fh©f.

14.	 xU T£L¤ bjhl®tçiræš mL¤jL¤j _‹W cW¥òfë‹ TLjš 18 k‰W« 

m›ÎW¥òfë‹ t®¡f§fë‹ TLjš 140 våš, m«_‹W v©fis¡ fh©f.

15.	 xU T£L¤ bjhl®tçiræ‹ m-MtJ cW¥Ã‹ m kl§F mj‹ n-MtJ cW¥Ã‹ 

n kl§F¡F¢ rkbkåš, m¡T£L¤ bjhltçiræ‹ (m+n)-MtJ cW¥ò ó¢Áa« 

vd¡fh£Lf. 
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16.   	 xUt® tUl¤Â‰F jåt£o 14% jU« KjÄ£oš ̀ 25,000-I KjÄL brŒjh®. x›bthU 

tUl KoéY« »il¡F« mrš k‰W« jåt£o nr®ªj bkh¤j¤ bjhif xU T£L¤ 

bjhl®tçiria mik¡Fkh? m›thbwåš, 20 M©LfS¡F¥ ÃwF KjÄ£oš cŸs 

bjhifia¡ fh©f.

17.	 a, b, c M»ad T£L¤ bjhl®tçiræš ÏU¥Ã‹ ( ) 4( )a c b ac
2 2

- = -  vd ãWÎf.

18.	 a, b, c M»ad T£L¤ bjhl®tçiræš ÏU¥Ã‹ , ,
bc ca ab
1 1 1  M»ad xU 

T£L¤ bjhl®tçiræš ÏU¡F« vd ãWÎf.

19.	 , ,a b c
2 2 2  M»ad T£L¤ bjhl®tçiræš ÏU¥Ã‹ , ,

b c c a a b
1 1 1
+ + +

 
M»adÎ« T£L¤ bjhl®tçiræ‹ ÏU¡F« vd¡fh£Lf.

20.	 , 0, 0, 0a b c x y z
x y z

! ! != =  k‰W« b ac
2
=  våš, , ,

x y z
1 1 1  M»ad xU T£L¤ 

bjhl®tçiræš ÏU¡F« vd¡ fh£Lf.

2.4	 bgU¡F¤ bjhl®tçir mšyJ bgU¡F éU¤Â 

(Geometric Sequence or Geometric Progression, G.P.) 

 n N! -¡F a a r
n n1

=
+ (Ï§F  r v‹gJ xU ó¢Áak‰w xU kh¿è) vd 

mikªj bjhl®tçir , , , , ,a a a a
n1 2 3

g g  xU bgU¡F¤ bjhl®tçir (Geometric  
Sequence) vd¥gL«. xU bgU¡F¤ bjhl®tçiria bgU¡F éU¤Â (Geometric  
Progression) vdÎ« Twyh«.  Ï§F, a

1
v‹gJ Kjš cW¥ò k‰W« r v‹gJ bghJ 

é»j« (common ratio) vd¥gL«.

bgU¡F¤ bjhl®tçir¡F Áy vL¤J¡fh£Lfis Ï§F¡ fh©ngh«.

(i)	 3, 6, 12, 24,g  .

	 0
a

a
r

n

n 1 !=+ ,  n N!   v‹wthW mikªj

 	 bjhl® tçir a
n 1

3" ,  xU bgU¡F¤ bjhl®tçir MF«.

	 Ï§F, 2
3
6

6
12

12
24 0!= = =  v‹gjhš 3, 6, 12, 24,g  v‹gJ xU bgU¡F¤ 

bjhl®tçir MF«.

(ii)	 , , , ,
9
1

27
1

81
1

243
1 g- -  .

	 Ï§F, 0

9
1
27
1

27
1
81
1

81
1

243
1

3
1 !

-
=

-
=

-
= - .

	 vdnt, bfhL¡f¥g£l¤ bjhl®tçirahdJ xU bgU¡F¤ bjhl®tçir MF«. 

bgU¡F¤ bjhl®tçiræ‹ bghJtot« (General form of a G.P)
	 xU bgU¡F¤ bjhl®tçir { }a

k k 1

3

=
-‹ Kjš cW¥ò a k‰W« bghJé»j« r våš, 

mid¤J n N! -¡F, a
1
= a   k‰W«  

a

a
r

n

n 1 =+    MF«. 

tiuaiw
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F¿¥ò

	 mjhtJ, mid¤J	 n N! -¡F, a
n 1+

 = r a
n
   MF«. 

	 ÏÂèUªJ n = 1, 2, 3  vd¥ ÃuÂæl,

	 a2 	= a r ar ar
1

2 1
= =

-

	 a3 	= ( )a r ar r ar ar
2

2 3 1
= = =

-

	 a4 	= ( )a r ar r ar ar
3

2 3 4 1
= = =

-

	 nkY«, Ï«Kiwia¤ bjhlu,

			   a
n
	= ( )a r ar r ar

n

n n

1

2 1
= =

-

- -  vd¡ »il¡F«.

	 vdnt, xU bgU¡F¤ bjhl®tçiræ‹ n-MtJ cW¥ò  an  = ,ar
n 1-  n N,! MF«.

	 nkY«, xU bgU¡F¤ bjhl®tçirahdJ	  , , , , , , ,a ar ar ar ar ar
n n2 3 1

g g
- .         

v‹w toéš ÏU¡F«.

	 xU bgU¡F¤ bjhl®tçiræ‹ bghJ cW¥Ãid¡ fhQ« N¤Âu« 
                                      , 1, 2, 3,nt ar

n

n 1
g==

-
MF«.

	 xU bjhl®tçiræš Kjš Áy cW¥òfŸ bfhL¡f¥g£lhš, m¤bjhl®tçir xU 

bgU¡F¤ bjhl®tçirah mšyJ Ïšiyah vd v›thW Ô®khå¥gJ?

	
t
t r

n

n 1 =+ , Ï§F n N!  k‰W«  r  xU ó¢Áak‰w kh¿è, v‹wthW mikÍ« 

bjhl®tçir t
n 1

3" ,  MdJ xU bgU¡F¤ bjhl®tçirahF«.

   	 (i)	 bjhl®tçiræš Kjš cW¥Ãid¤ jé®¤J, vªj xU cW¥ò¡F«, mj‹ Kªija 

cW¥ò¡F« cŸs é»jkhdJ, ó¢Áak‰w xU kh¿è våš, m¤bjhl®tçir, 

bgU¡F¤ bjhl®tçir vd¥gL«.

	 (ii)	 xU bgU¡F¤ bjhl®tçiræ‹ x›bthU cW¥igÍ« xU ó¢Áak‰w kh¿èahš 

bgU¡»dhY« mšyJ tF¤jhY« »il¡F« bjhl®tçir, xU bgU¡F¤ 

bjhl®tçirahfnt mikÍ«. 

	 (iii)	 xU bgU¡F¤ bjhl®tçiræ‹ mL¤jL¤j _‹W cW¥òfis , ,
r
a a ar  vd 

vL¤J¡ bfhŸsyh«.  Ï§F r  v‹gJ bghJ é»j«.  

	 (iv)	 xU bgU¡F¤ bjhl®tçiræ‹ mL¤jL¤j eh‹F cW¥òfis  , , ,
r

a
r
a ar ar

3

3
 

vd vL¤J¡ bfhŸsyh«.  (Ï§F bghJ é»j« r
2 )

vL¤J¡fh£L 2.9

	 Ã‹tUtdt‰¿š vit bgU¡F¤ bjhl®tçir MF«? 

	 (i)  5, 10, 15, 20, g  .   (ii)   0.15, 0.015, 0.0015, g  .  (iii)  , , 3 , 3 , .7 21 7 21 g  
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Ô®Î

(i)	 mL¤jL¤j cW¥òfë‹ bghJ é»j¤ij vL¤J¡bfh©lhš 
5
10

10
15=Y .

vdnt, Ï¤bjhl®tçiræš bghJ é»jäšiy. 

	 Mfnt, Ï¤bjhl®tçir,  xU bgU¡F¤ bjhl®tçir mšy. 

(ii)	 Ï§F, 
.
.

.
.

0 15
0 015

0 015
0 0015

10
1g= = =  vd¡ »il¡»wJ.

	  Mfnt, bghJ é»j« = 
10
1  MF«. vdnt, ÏJ xU bgU¡F¤ bjhl®tçirahF«. 

(iii)	 Ï§F, 
7

21

21

3 7

3 7

3 21 3g= = = = .  Ïj‹ bghJ é»j« 3 MF«. 

	 vdnt,  Ï¤bjhl®tçir xU bgU¡F¤ bjhl®tçir MF«.

vL¤J¡fh£L 2.10 

	 Ã‹tU« bgU¡F¤ bjhl®tçirfë‹ bghJ é»j¤ijÍ« k‰W« mj‹ bghJ 

cW¥igÍ« fh©f. 

		  (i)  , , ,
5
2

25
6

125
18 g  .			   (ii)   0.02, 0.006, 0.0018, g  .

Ô®Î

(i) 	 bfhL¡f¥g£oU¡F« bjhl®tçir xU bgU¡F¤ bjhl®tçirahF«.  

	 Mfnt, bghJ é»j«  r  = 
t

t

t

t

1

2

2

3 g= = .

	 vdnt,   	r  =  

5
2
25
6

5
3= .  nkY«, Kjš cW¥ò 

5
2  MF«.  

	 vdnt, bghJ cW¥ò, 

	    	 , 1, 2, 3, .t ar n
n

n 1
g= =

-

   	 ( 	 , 1,2,3,t n
5
2

5
3

n

n 1
g= =

-

` j

(ii)  	 bfhL¡f¥g£oU¡F« bgU¡F¤ bjhl®tçiræ‹ bghJé»j«  

			      
.
. .r
0 02
0 006 0 3

10
3= = = .

	 Kjš cW¥ò = 0.02 

	 vdnt, Ï¤bjhl®tçiræ‹ bghJ cW¥ò 

                           (0.02) , 1,2,3,t n
10
3

n

n 1
g= =

-

` j  

vL¤J¡fh£L 2.11

	 xU bgU¡F¤ bjhl®tçiræ‹ eh‹fhtJ cW¥ò 
3
2  k‰W« mj‹ VHhtJ 

cW¥ò  
81
16   våš, m¥bgU¡F¤ bjhl®tçiria¡ fh©f. 
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Ô®Î	 ;t t
3
2

81
16

4 7
= =  vd¡ bfhL¡f¥g£LŸsJ.

bgU¡F¤ bjhl®tçiræ‹ bghJ cW¥Ã‰fhd N¤Âu«,  , 1, 2, 3,t ar n
n

n 1
g= =

-
 

v‹gij ga‹gL¤Jnth«.

	 ( 		  t4 	 = k‰W«ar t ar
3
2

81
163

7

6
= = =  MF«.

	 j‰nghJ, Kjš cW¥ò a k‰W« bghJé»j« r M»at‰iw¡ fh©ngh«.
	 t

7
-I  t

4
 Mš tF¡f,

			 
t

t

4

7 	 = 
ar

ar
3

6

=  

3
2
81
16

27
8= .

	

		       	 r
3 	 = 

27
8

3
2 3

=` j  v‹gÂèUªJ  r
3
2= .

	 r-‹ kÂ¥ig t
4
-š ÃuÂæl,

		     	 t4 	 = ar
3
2

3
23

( =` j.

	 ( 		  ( )a
27
8 	 = 

3
2 . 		 `      a	= 

4
9 .

	 vdnt, bgU¡F¤ bjhl®tçir : , , , , , , ,a ar ar ar ar ar
n n2 3 1

g g
-  MF«.	

	
	 mjhtJ,  G.P. = , , ,

4
9

4
9

3
2

4
9

3
2 2

g` `j j MF«.

vL¤J¡fh£L 2.12
	 xU E©Qæ® gçnrhjidæš x›bthU kâ neuK« gh¡Oçah¡fë‹ v©â¡if 

Ïu£o¥gh»wJ. gçnrhjidæ‹ bjhl¡f¤Âš 30 gh¡Oçah¡fŸ ÏUªjd. 14 MtJ kâ 

neu Koéš cŸs gh¡Oçah¡fë‹ v©â¡ifia¡ fh©f.

Ô®Î	 bjhl®ªJ x›bthU kâneu KoéY« ÏU¡f¡ Toa gh¡Oçah¡fë‹ v©â¡if 

ÏU kl§fh»wJ.

	 E©Qæ® nrhjidæ‹ bjhl¡f¤Âš cŸs gh¡Oçah¡fë‹ v©â¡if	=  30

	 Kjš kâneu Koéš gh¡Oçah¡fë‹ v©â¡if  =  ( )2 30  
	 2M« kâneu Koéš gh¡Oçah¡fë‹ v©â¡if  =  (2(30)) ( )2 30 22

=  
Ï›thW bjhlU« bghGJ, x›bthU kâneu KoéY« cŸs gh¡Oçah¡fë‹ 

v©â¡if xU bgU¡F¤ bjhl®tçiria mik¡»wJ. mj‹ bghJé»j« r = 2. 
	 n kâneu Koéš gh¡Oçah¡fë‹ v©â¡if t

n
 v‹W F¿¥Ã£lhš, 

	 30 (2 )t
n

n
=  v‹gJ bgU¡F¤ bjhl®tçiræ‹ bghJ cW¥ghF«. 

	 Mfnt, 14 MtJ kâneu Koéš cŸs gh¡Oçah¡fë‹ v©â¡if 30 (2 )t
14

14
= . 

vL¤J¡fh£L 2.13

	 M©L¡F 10% Åj« T£L t£o më¡F« xU t§»æš, xUt® `500-I it¥ò¤ 

bjhifahf brY¤J»wh®.  10 M©L Koéš mtU¡F¡ »il¡F« bkh¤j bjhif v›tsÎ?

(
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F¿¥òiu

Ô®Î	 mrš =  `500  k‰W«  T£L t£o Åj« 10% 
	 xU tUl¤Â‰fhd t£o		 =  500

100
10 50=` j .

	 2 MtJ  tUl¤Â‰fhd mrš		= Kjš tUl mrš + t£o

				   =  500 500
100
10 500 1

100
10+ = +` `j j

	 2 MtJ tUl¤Â‰fhd t£o		 = 500 1
100
10

100
10+`` `jj j.

	 3 MtJ tUl¤Â‰fhd mrš	 	= 500 5001
100
10 1

100
10

100
10+ + +` `j j

				   = 500 1
100
10 2

+` j

	 Ï›thW bjhl®ªjhš, 
		  n MtJ M©o‰F mrš		 =  500 1

100
10 n 1

+
-

` j .

	 (n–1) MtJ M©L Koéš »il¡F« bkh¤j bjhif  =  n MtJ M©o‰fhd mrš. 
	 Mfnt, n MtJ M©L Koéš »il¡F« bkh¤j bjhif 

		  = 500 1
100
10 n 1

+
-

` j + 500 1
100
10

100
10n 1

+
-

` `j j = 500
10
11 n

` j

	 10 MtJ tUlKoéš »il¡F« bkh¤j bjhif =  ` 500
10
11 10

` j .

	 nknyÍŸs Kiwia¥ ga‹gL¤Â T£Lt£o¡ fz¡Ffëš bkh¤j¤ bjhif 

fhQ« Ã‹tU« N¤Âu¤ij mik¡f KoÍ«. 

						      (1 )A P i
n

= + , 

Ï§F A v‹gJ n MtJ M©L Koéš »il¡F« bkh¤j¤ bjhif, P v‹gJ mrš, 
i r

100
= , r v‹gJ M©L t£o Åj« k‰W« n v‹gJ M©Lfë‹ v©â¡if.

vL¤J¡fh£L 2.14

	 xU bgU¡F¤ bjhl®tçiræ‹ Kjš _‹W cW¥òfë‹ TLjš 
12
13  k‰W« 

mt‰¿‹ bgU¡f‰gy‹ -1 våš, bghJ é»j¤ijÍ« nkY« m›ÎW¥òfisÍ« fh©f.

Ô®Î	 bgU¡F¤ bjhlç‹ Kjš _‹W cw¥òfŸ , ,
r
a a ar  v‹f. 

	 Ï¥nghJ,	
r
a a ar+ + 	= 

12
13                                                         		

	 ( 		  a
r

r1 1+ +` j	= 
12
13     ( a

r
r r 1
2
+ +c m =  

12
13 		  (1)

	 nkY«,	
r
a a ar` ^ ^j h h	= 1-

	 (  		 a
3 	= 1-       `    a 1=-

	 1a =-  I rk‹ghL (1)-š  ÃuÂæl, ek¡F¡ »il¥gJ 

			 
r

r r1 1
2

- + +^ ch m	= 
12
13
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	 ( 		  12 12 12r r
2
+ + 	= r13-

			   12 25 12r r
2
+ + 	= 0

			   r r3 4 4 3+ +^ ^h h	= 0

		     r  = 
3
4-   mšyJ  

4
3-

	 r = 
3
4-  ,  a = – 1 vD« nghJ, bjhl®tçiræ‹ Kjš _‹W cW¥òfŸ  

4
3 , –1, 

3
4 . 

 r =  
4
3-  , a = – 1 vD«nghJ, bjhl®tçiræ‹ Kjš _‹W cW¥òfŸ 

3
4 , –1, 

4
3  vd 

Ã‹neh¡F tçiræš ÏU¡F«. 

vL¤J¡fh£L 2.15

	 , , ,a b c d  v‹gd xU bgU¡F¤ bjhl®tçiræš cŸsd våš

	 b c c a d b a d2 2 2 2- + - + - = -^ ^ ^ ^h h h h  vd ãWÎf.

Ô®Î	 , , ,a b c d  v‹gd bgU¡F¤ bjhl®tçiræš cŸsd.

	 Kjš cW¥ò a k‰W« bghJ é»j« r vd¡ bfhŸf. 

	 vdnt,  , ,b ar c ar d ar
2 3

= = =

	 b c c a d b2 2 2- + - + -^ ^ ^h h h 	= ar ar ar a ar ar
2 2 2 2 3 2

- + - + -^ ^ ^h h h

						      = a r r r r r1
2 2 2 2 2 3 2

- + - + -^ ^ ^h h h6 @

						      = a r r r r r r r r2 2 1 2
2 2 3 4 4 2 6 4 2

- + + - + + - +6 @

						      = a r r2 1
2 6 3

- +6 @ = a r 1
2 3 2

-6 @

						      = ar a a ar
3 2 3 2
- = -^ ^h h  = ( )a d

2
-

gæ‰Á 2.3

1.	 Ã‹tU« bjhl®tçirfëš vJ bgU¡F¤ bjhl®tçir vd¡ fh©f. bgU¡F¤ 

bjhl®tçirfshf cŸsdt‰¿‹ bghJ é»j« fh©f.

	 (i)   0.12, 0.24, 0.48,g .	 (ii) 0.004, 0.02, 0.1,g .   (iii)  , , , ,
2
1

3
1

9
2

27
4 g .

	 (iv)  12, 1, ,
12
1 g .		  (v) , , ,2

2

1

2 2

1 g .    (vi)   4, 2, 1, ,
2
1 g- - - .

2.	 , ,1, 2,
4
1

2
1 g- - v‹w bgU¡F¤ bjhl®tçiræš 10 MtJ cW¥igÍ«, bghJ 

é»j¤ijÍ« fh©f.

3.	 xU bgU¡F¤ bjhl®tçiræš 4MtJ k‰W« 7 MtJ cW¥òfŸ Kiwna 54 k‰W« 

1458 våš, m¤bjhl®tçiria¡ fh©f.

4.	 xU bgU¡F¤ bjhl®tçiræš Kjš k‰W« MwhtJ cW¥òfŸ Kiwna 
3
1 , 

729
1  

våš, m¥bgU¡F¤ bjhl®tçiria¡ fh©f.
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5.	 Ã‹tU« bgU¡F¤ bjhl®tçiræš bfhL¡f¥g£l cW¥ò v¤jidahtJ cW¥ò 

vd¡ fh©f.

	 (i)  5, 2, , ,
5
4

25
8 g -š  

15625
128  v‹w cW¥ò    (ii) 1, 2, 4, 8,g  -š 1024 v‹w cW¥ò

6.	 162, 54, 18,g  k‰W« , , ,
81
2

27
2

9
2 g  M»a bgU¡F¤ bjhl®tçirfë‹ n MtJ 

cW¥ò rkbkåš, n-‹ kÂ¥ò fh©f.

7.	 xU bgU¡F¤ bjhl®tçiræ‹ Kjš cW¥ò 3 k‰W« IªjhtJ cW¥ò 1875 våš, 

mj‹ bghJ é»j« fh©f.

8.	 xU bgU¡F¤ bjhl®tçiræ‹ mL¤jL¤j _‹W cW¥òfë‹ TLjš 
10
39  

k‰W« mt‰¿‹ bgU¡f‰gy‹ 1 våš, m¤bjhl®tçiræ‹ bghJ é»j¤ijÍ«, 

m«_‹W cW¥ò¡fisÍ« fh©f.

9.	 xU bgU¡F¤ bjhl®tçiræš mL¤jL¤j 3 cW¥òfë‹ bgU¡F¤ bjhif 216 
k‰W« mitfëš  Ïu©ou©L cW¥ò¡fë‹ bgU¡f‰gy‹fë‹ TLjš 156 

våš, mªj cW¥òfis¡ fh©f.

10.	 xU bgU¡F¤ bjhl®tçiræ‹ mL¤jL¤j _‹W cW¥òfë‹ TLjš 7 k‰W« 

mt‰¿‹ jiyÑêfë‹ TLjš 
4
7  våš, m›ÎW¥òfis¡ fh©f.

11.	 xU bgU¡F¤ bjhl®tçiræš Kjš _‹W cW¥òfë‹ TLjš 13 k‰W« mt‰¿‹ 

t®¡f§fë‹ TLjš 91 våš, m¤bjhl®tçiria¡ fh©f.

12.	 xUt® M©o‰F 5% T£L t£o jU« xU t§»æš `1000-I it¥ò ãÂahf 

it¤jhš, 12 M« tUlKoéš »il¡F« bkh¤j¤ bjhifia¡ fh©f. 

13. 	 xU ãWtd« ̀  50,000-¡F xU m¢R¥ÃuÂ ÏaªÂu¤ij th§F»wJ. m›éaªÂu« 

x›bthU M©L« j‹ kÂ¥Ãš 15% ÏH¡»wJ vd kÂ¥Ãl¥gL»wJ. 15 

M©LfS¡F¥ ÃwF mªj m¢R¥ÃuÂ ÏaªÂu¤Â‹ kÂ¥ò v‹d? 

14.	 , , ,a b c d  M»ad xU bgU¡F¤ bjhl®tçiræš mikªjhš, 

	 a b c b c d ab bc cd- + + + = + +^ ^h h  vd¡fh£Lf.

15.	 , , ,a b c d  M»ad xU bgU¡F¤ bjhl®tçiræš  mikªjhš , ,a b b c c d+ + +  
v‹gitÍ« bgU¡F¤ bjhl®tçiræš mikÍ« vd ãWÎf.

2.5	 bjhl®fŸ (Series)
	 Ã‹tU« fz¡if vL¤J¡ bfhŸnth«. 

	 xUt® M©L CÂa« `25,000 bgW« gâæš 1990 M« M©L rdtç Kjš 

njÂa‹W nr®ªjh®. x›bthU M©L« M©o‰fhd CÂa ca®Î `500 bg‰wh®.  2010 M« 

M©L rdtç Kjš njÂ tiuæš mt® bg‰w bkh¤j CÂa« v›tsÎ?
Kjèš mtUila M©L CÂa« Ã‹tU« xU T£L¤ bjhl®tçiria 

mik¡»wJ vd m¿ayh«.

	 25000, 25500, 26000, 26500, , (25000 19(500))g + .
	 20 tUl§fëš mt® bg‰w CÂa¤ij¡ T£odhš Ï¡fz¡»‰fhd éil »il¡F«.

`     	 bkh¤j CÂa« = 25000 25 00 26 00 2 00 (25000 19( 00))5 0 65 5g+ + + + + + .

	 Mjyhš, bjhl®tçiræ‹ cW¥òfë‹ TLjš fhz xU têtif¡ fhz nt©L«.
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tiuaiw

		  bjhl®tçiræš cŸs  cW¥òfis T£lš F¿ ‘+’ Mš Ïiz¤J 

mitfë‹ TLjšfshf vGJtnj bjhl® vd¥gL«. xU bjhlçš KoÎW 

v©â¡ifæš cW¥òfŸ ÏU¥Ã‹, mJ KoÎW¤ bjhl® (Finite Series) vd¥gL«. 

xU bjhlçš Koéè v©â¡ifæš cW¥òfŸ ÏU¥Ã‹, mJ KoÎwh¤ bjhl® 

(Infinite Series) vd¥gL«.

	 S a
n n 1

= 3
=" ,  v‹w bkŒba©fë‹ bjhl®tçiria vL¤J¡bfhŸnth«. x›bthU

n N! -¡F« ,S a a a
n n1 2

g= + + + , n = 1, 2, 3, g ,  vd gFÂæ‹ TLjiy tiuaW¡»nwh«. 

{ }S
n n 1

3

=
 v‹gJ bjhl®tçir { }a

n n 1

3

=
 -‹ gFÂ TLjšfë‹ bjhl®tçir MF«.

	 tçir¥gL¤j¥g£l ,a S
n n n n1 1

3 3
= =^ h" ", ,  v‹gJ bjhl®tçir a

n 1

3" , -š cŸs 

cW¥òfë‹ KoÎwh¤ bjhl® vd¥gL«. Ïªj KoÎwh¤ bjhlçid a a a
1 2 3

g+ + +  

mšyJ RU¡fkhf a
n

n 1

3

=

/  vd¡ F¿¥ngh«. Ï§F Sigma v‹wiH¡f¥gL« F¿ahd

/ v‹gJ TLjiy¡ F¿¡F«.

	 KoÎW¤ bjhl® v‹gJ KoÎW cW¥òfë‹ TLjš v‹gij vëÂš m¿ayh«. 

KoÎwh v©â¡ifæš cW¥òfsl§»a bjhl® tçiræ‹ TLjiy eh« v›thW m¿a 

KoÍ«?  ca® tF¥òfëš fâj¤Âš Ïij¥g‰¿ f‰f ÏU¡»nwh«. j‰nghJ, F¿¥ghf 

KoÎW¤ bjhl®fë‹ TLjš fhQjiy¥ g‰¿¡ f‰ngh«.

	 Ï¥gFÂæš T£L¤ bjhl® k‰W« bgU¡F¤ bjhl® M»at‰iw¡ f‰f cŸnsh«.

2.5.1	 T£L¤  bjhl® (Arithmetic Series)
xU bjhlçYŸs cW¥òfŸ T£L¤ bjhl®tçiræèU¥Ã‹, m¤bjhl® xU T£L¤ 

bjhl® vd¥gL«.

xU T£L¤ bjhl®tçiræYŸs Kjš n cW¥òfë‹ TLjš

(Sum of first n terms of the Arithmetic sequence) 		

	 xU T£L¤ bjhl®tçiræ‹ Kjš cW¥ò a  k‰W« bghJ é¤Âahr« d  v‹f. 

	 m¡T£L¤ bjhl®tçir  , , 2 , ..., ,a a d a d a n d1 g+ + + -^ h  MF«.

	 S
n
 v‹gJ T£L bjhl®tçiræ‹ Kjš n  cW¥òfë‹ TLjš v‹f. 

	 Mfnt,  ( ) ( 2 ) ( ( 1) )S a a d a d a n d
n

g= + + + + + + -

	       ( ( ) )

( ( ) )

S na d d d n d

na d n

2 3 1

1 2 3 1
n

( g

g

= + + + + + -

= + + + + + -

j‰nghJ, ( )n1 2 1g+ + + -  v‹w TLjš f©LÃo¡f¥g£lhš, Ïªj N¤Âu¤ij 

RU¡f ÏaY«. 

TLjš ( )n1 2 1g+ + + -  MdJ 1, 2, , ( 1)ng -  vD« T£L¤ bjhl®tçiræ‹ 

TLjyhF«. 

	 j‰nghJ, Kjš n äif KG¡fë‹ T£l‰gyid¡ fh©ngh«.

	 1 2 3 ( 2) ( 1)S n n n
n

g= + + + + - + - +   v‹f.                		  (1)
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F¿¥òiu

Carl Fredrick Gauss
(1777 – 1855)

	 nknyÍŸs T£liy¡ fhz Ã‹tU« xU vëa braiy¢ brŒnth«.

	 (1) I Ã‹tUkhW vGjyh«

                     ( 1) ( 2) 3 2 1S n n n
n

g= + - + - + + + + 				   (2)
	 (1) k‰W« (2) M»adt‰iw¡ T£l,
                       2 ( 1) ( 1) ( 1) ( 1) .S n n n n

n
g= + + + + + + + + 			   (3)

	 rk‹ghL (3)-‹ tyJòw¤Âš ( )n 1+  cW¥òfŸ cŸsd.   
(1) k‰W« (2) M»a x›bth‹¿Y« n cW¥òfŸ cŸsd 

(1)-IÍ« (2)-IÍ« T£l  n v©â¡ifÍŸs ( )n 1+  k£Lnk cŸsd.

	 (3)-I¢ RU¡f  2 ( 1)S n n
n
= + .   

	 vdnt, Kjš  n äif KG¡fë‹ TLjš  
( )

S
n n

2
1

n
=

+ .

	 Mfnt, 1 2 3
( )

n
n n

2
1

g+ + + + =
+ .         				    (4)

	 Ï¢N¤Âu« äif KG¡fë‹ TLjš fhz xU gaDŸs N¤Âu« MF«.

	  nkny F¿¥Ã£LŸs TLjš fhQ« KiwahdJ, b#®kå eh£il¢ 

rh®ªjtU«, fâj¤Â‹ Ïstur® vd¥ òfH¥g£ltUkhd 

fâjéay¿P® fh®š Ãbulç¡ fh° (Carl Fredrick Gauss) v‹gh® 

100 tiuæYŸs äif KG v©fë‹ TLjiy¡ fhQ«nghJ 

ga‹gL¤ÂajhF«. mtU¡F IªJ taJ ÏU¡F« nghJ mtUila 

gŸë MÁça® bfhL¤j¡ fz¡F ÏJthF«. ca® tF¥Ãš 

fâj¤ij¡ f‰F« nghJ nknyÍŸs N¤Âu¤ij¤ jUé¡f ntWÁy 

Kiwfis¡ f‰f cŸnsh«.

	 xU bghJthd T£L¤ bjhl®tçiræ‹ Kjš n cW¥òfë‹ TLjiy j‰nghJ 

fh©ngh«.  , , ,,a a d a d2 g+ + -‹ Kjš n cW¥òfë‹ TLjš,

	     

[ ( ) ]

[ ( )]

2
( 1)

( ( )N¤Âu« I¥ ga‹gL¤j)

S na d d d n d

na d n

na d
n n

2 3 1

1 2 3 1

4

n g

g

= + + + + + -

= + + + + + -

= +
-c m

		  = [ ( ) ]n a n d
2

2 1+ - 							       (5)

	 Mfnt,	      S
n
 	=  [ ( ( ) )]n a a n d

2
1+ + -  = n

2
 (Kjš cW¥ò + filÁ cW¥ò)

					    = ( )n a l
2

+ .

Kjš cW¥ò a k‰W« bghJ é¤Âahr« d vd¡bfh©l xU T£L¤ 

bjhl®tçiræ‹ Kjš n  cW¥òfë‹ TLjš

           (i)    S
n
= [2 ( 1) ]n a n d

2
+ -  (bghJ é¤Âahr« d bfhL¡f¥g£lhš)                                         

          (ii)    S
n
= ( )n a l

2
+                (filÁ cW¥ò l bfhL¡f¥g£lhš)
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vL¤J¡fh£L 2.16

	 5 11 17 95g+ + + +  v‹w T£L¤ bjhlç‹ TLjš fh©f.

Ô®Î	 5 11 17 95g+ + + +  v‹w T£L¤bjhlçš

	 a  = 5,     d  = 11 5 6- = , 	  l  = 95. 

	 j‰nghJ,   n  	= 1
d

l a- +

	 ( 	 n 	 = 1 .
6

95 5
6
90 1 16- + = + =

	 Mfnt, bfhL¡f¥g£l bjhlçš 16 cW¥òfŸ cŸsd.

	 vdnt, 	 S
n
	 = n l a

2
+6 @

	 Mfnt, 	 S
16

	 = ( ) .
2
16 95 5 8 100 800+ = =6 @

vL¤J¡fh£L 2.17

	 1 2 3 4 ...
2 2 2 2
- + - +   v‹w bjhlç‹ Kjš 2n cW¥òfë‹ TLjš fh©f. 

Ô®Î	 1 2 3 4
2 2 2 2

g- + - +  n2  cW¥òfŸ tiu TLjš S v‹f.

	 Mfnt, TLjš  S	= 1 4 9 16 25 g- + - + -  n2  cW¥òfŸ tiu

			   = 1 4 9 16 25 36 g- + - + - +^ ^ ^h h h  n mil¥ò¡F¿fŸ tiu.

				    = 3 7 11 g- + - + - +^ ^h h  n cW¥òfŸ  tiu.

	 Ï¤bjhl®, xU T£L¤bjhluhF«. nkY«  3a =-  , ( ) 4d 7 3=- - - =-  MF«.

	 vdnt,     TLjš  	= n a n d
2

2 1+ -^ h6 @

				    = n n
2

2 3 1 4- + - -^ ^ ^h h h6 @

				    = n n
2

6 4 4- - +6 @ = n n
2

4 2- -6 @

	 `         TLjš   S	 = n n
2
2 2 1- +^ h = n n2 1- +^ h.

vL¤J¡fh£L 2.18

	 xU T£L¤ bjhlçš Kjš 14 cW¥òfë‹ TLjš 203-  k‰W« mL¤j 11 
cW¥òfë‹ TLjš –572  våš, m¤bjhliu¡ fh©f.

Ô®Î			   S
14

	 = 203-  	 (bfhL¡f¥g£LŸsJ)

	 ( 	 a d
2
14 2 13+6 @	 = 203-

	 ( 	   a d7 2 13+6 @	 = 203-

	 ( 	       a d2 13+ 	 = 29- . 		  (1)
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         nkY«,  mL¤j 11 cW¥òfë‹ TLjš  = 572- . 

	 j‰nghJ,	 S
25

	 = ( 572)S
14
+ -

	 ( 		  S
25

	 = 203 572- -

	 ( 		  a d
2
25 2 24+6 @	 = 775-

	 ( 		  a d2 24+ 	 = 31 2#-

	 ( 		  a d12+ 	 = 31- 	  (2)
	 (1) k‰W« (2) M»at‰iw¤ Ô®¡f,  5a =  ,  d 3=- .

	 vdnt, njitahd T£L¤bjhl® 5 5 3 5 2 3 g+ - + + - +^ ^^h hh  MF«.

	 mjhtJ,    5 2 1 4 7 g+ - - - - v‹gJ njitahd T£L¤ bjhl® MF«.

vL¤J¡fh£L 2.19
	 24 21 18 15 g+ + + +  v‹w T£L¤ bjhlçš bjhl®¢Áahf v¤jid 

cW¥òfis¡ T£odhš  TLjš –351 »il¡F«?

Ô®Î	 bfhL¡f¥g£LŸs T£L¤bjhlçš, ,a 24=   d 3=-  k‰W« S
n
 = – 351.

	 j‰bghGJ, 	 S
n
	 =	 n a n d

2
2 1+ -^ h6 @ = 351-

	 ( 	    n n
2

2 24 1 3+ - -^ ^ ^h h h6 @	 =	 351-

	 ( 		  n n
2

48 3 3- +6 @	 =	 351-

	 ( 		  n n51 3-^ h	 =	 702-

	 ( 		  17 234n n
2
- - 	 =	 0

	 vdnt,	 n n26 9- +^ ^h h	 = 	 0

	  ` 	            26n = 	  mšyJ  9n =-

	 Ï§F n v‹gJ njitahd cW¥òfë‹ v©â¡if v‹gjhš n-‹ kÂ¥ò Fiw 

v©zhf ÏU¡f¡TlhJ. vdnt TLjš  351-  vd¡ »il¡f 26 cW¥òfis T£l nt©L«.

vL¤J¡fh£L 2.20
	 8 Mš tFgL« mid¤J _‹¿y¡f Ïaš v©fë‹ TLjš fh©f.	
Ô®Î

	 8 Mš tFgL« _‹¿y¡f Ïaš v©fŸ 104, 112, 120, g ,  992 MF«.  
	 mt‰¿‹ TLjš,   S

n
 = 104 112 120 128 , 992g+ + + + + .

	 Ï§F,             ,a 104=   8d =  , .l 992=  

	 ` 		             n  = 
d

l a 1- +  = 
8

992 104 1- +

				       = 1 .
8

888 112+ =

	 Mfnt,        S
112

= n a l
2

+6 @ 
2

112 104 992= +6 @ = 56(1096) 61376= .

	 vdnt, 8 Mš tFgL« mid¤J _‹¿y¡f Ïaš v©fë‹ TLjš = 61376. 
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vL¤J¡fh£L 2.21
	 xU gynfhz¤Â‹ c£nfhz§fë‹ msÎfis tçir¥go vL¤J¡ bfh©lhš, 

mit xU T£L¤ bjhl®tçiria mik¡»‹wd. m¡T£L¤ bjhl®tçiræš äf¡ 

Fiwªj nfhzmsÎ  85c k‰W« äf ca®ªj nfhz msÎ 215c våš, mªj¥ gynfhz¤Â‹ 

g¡f§fë‹ v©â¡ifia¡ fh©f.

Ô®Î	 gynfhz¤Â‹ g¡f§fë‹ v©â¡ifia n  v‹f.

nfhz§fë‹ msÎfŸ xU T£L¤bjhl®tçiria mik¥gjhš gynfhz¤Â‹ 

nfhz§fë‹ msÎfë‹ TLjš

		   	 S
n
	= a a d a d2 g+ + + + +^ ^h h l+   Ï§F, a = 85 ,  l = 215.

		        	  S
n
	=  n a l

2
+6 @						      (1)

	 xU gynfhz¤Â‹ c£nfhz§fë‹ TLjš = (n  2- ) 180
0

#  vdm¿nth«.

	 Mfnt,         	 S
n
	=  n 2 180#-^ h

	 rk‹ghL (1)-èUªJ,	 n a l
2

+6 @	= n 2 180#-^ h

	 (   		  215n
2

85 +6 @	= n 2 180#-^ h

	 ( 		  n150 	=  n180 2-^ h    (      n  = 12.
	 Mfnt, gynfhz¤Â‹ g¡f§fë‹ v©â¡if 12 MF«.

gæ‰Á 2.4

1.	 Ã‹tUtdt‰¿‹ TLjš fh©f. 

	 (i) Kjš  75 äif KG¡fŸ  (ii) Kjš  125 Ïaš v©fŸ

2.  	 n  MtJ cW¥ò n3 2+  v‹wthW mikªj xU T£L¤ bjhl®tçiræ‹ 

Kjš 30 cW¥òfë‹ T£l‰gyid¡ fh©f.

3.	 Ã‹tU« T£L¤bjhl®fë‹ T£l‰gyid¡ fh©f.

    	 (i)  38 35 32 2g+ + + + .              (ii) 6 5 4 25
4
1

2
1 g+ + +   cW¥òfŸ  tiu.

4.	 Ã‹tU« étu§fis¡ bfh©l T£L¤ bjhl®fë‹ TLjš S
n
 fh©f.

	 (i)   ,a 5= 	 ,n 30=      l 121= 	   (ii)   ,a 50= 	   ,n 25=     d 4=-

5.	 1 2 3 4
2 2 2 2

g- + - +  v‹w bjhlç‹ Kjš 40 cW¥òfë‹ T£l‰gyid¡ fh©f.

6.	 xU T£L¤ bjhlçš Kjš 11 cW¥òfë‹ TLjš 44 k‰W« mj‹ mL¤j

11 cW¥òfë‹ TLjš 55 våš, m¤bjhliu¡ fh©f.

7.	 60, 56, 52, 48,g  v‹w T£L¤ bjhl®tçiræ‹ Kjš cW¥ÃèUªJ bjhl®¢Áahf 

v¤jid cW¥òfis¡ T£odhš TLjš 368 »il¡F«?

8.	 9 Mš tFgL« mid¤J _‹¿y¡f  Ïaš v©fë‹ TLjš fh©f.
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9.	 xU T£L¤ bjhlç‹ 	3 MtJ cW¥ò 7 k‰W« mj‹ 7 MtJ cW¥ghdJ 3 MtJ 

cW¥Ã‹ _‹W kl§if él 2 mÂf«. m¤bjhlç‹ Kjš 20 cW¥òfë‹ 

T£l‰gyid¡ fh©f.

10.	 300-¡F« 500-¡F« ÏilnaÍŸs 11 Mš tFgL« mid¤J Ïaš v©fë‹ 

T£l‰gy‹ fh©f.

11.	 1 6 11 16 148xg+ + + + + =  våš, x-‹ kÂ¥Ãid¡ fh©f.

12.	 100-¡F« 200-¡F«  ÏilnaÍŸs  5 Mš tFglhj mid¤J Ïaš v©fë‹ 

T£l‰gyid¡ fh©f.

13.	 xU f£Lkhd FGk«, xU ghy¤ij f£o Ko¡f¤ jhkjkhF« nghJ, jhkjkhF«  

x›bthU ehS¡F« mguhj¤bjhif¡ f£lnt©L«. Kjš ehŸ jhkj¤Â‰F  

mguhj«  `4000 nkY«  mL¤JtU« x›bthU ehS¡F« Kªija ehis él  `1000 

mÂf« brY¤j nt©oæU¡F«. tuÎ bryÎ¤Â£l¤Â‹go m¡FGk« bkh¤j 

mguhj¤bjhifahf `1,65,000 brY¤j ÏaY« våš, v¤jid eh£fS¡F ghy« 

Ko¡F« gâia jhkj¥gL¤jyh«?

14.	 8% Åj« jåt£o jU« ãWtd¤Âš x›bthU M©L« `1000  it¥ò¤ bjhifahf 

brY¤j¥gL»wJ. x›bthU M©o‹ ÏWÂæš bgW« t£oia¡ fz¡»Lf. bgW« 

t£o¤bjhiffŸ xU T£L¤ bjhl®tçiria mik¡Fkh? m›thW mik¡f 

KoÍkhdhš, 30 M©Lfë‹ Koéš »il¡F« bkh¤j t£oia¡ fh©f.

15.	 xU bjhlç‹ Kjš n cW¥òfë‹ TLjš 3 2n n
2
-  våš, m¤bjhluhdJ xU 

T£L¤ bjhl® vd ãWÎf.

16. 	 xU fofhu« xU kâ¡F xU Kiw, 2 kâ¡F ÏU Kiw, 3 kâ¡F _‹W Kiw 

v‹wthW, bjhl®ªJ rçahf x›bthU kâ¡F« xè vG¥ò« våš, xU ehëš 

m¡fofhu«   v¤jid Kiw xè vG¥ò«?

17.	 Kjš cW¥ò a, Ïu©lh« cW¥ò b k‰W« filÁ cW¥ò c vd¡ bfh©l xU T£L¤ 

bjhlç‹ T£l‰gy‹ 
b a

a c b c a

2

2

-

+ + -

^
^ ^

h
h h  vd¡fh£Lf.

18. 	 xU T£L¤ bjhlçš n2 1+^ h cW¥òfŸ ÏU¥Ã‹ x‰iw¥gil cW¥òfë‹ 

T£l‰gyD¡F«, Ïu£il¥gil cW¥òfë‹ T£l‰gyD¡F« ÏilnaÍŸs é»j« 
:n n1+^ h  vd ãWÎf.

19.	 xU T£L¤ bjhlçš Kjš  m  cW¥òfë‹ T£l‰gyD¡F«, Kjš n  cW¥òfë‹ 

T£l‰gyD¡F« ÏilnaÍŸs é»j« :m n
2 2  våš, m  MtJ cW¥ò k‰W« n MtJ 

cW¥ò M»aitfŸ :m n2 1 2 1- -^ ^h h v‹w é»j¤Âš mikÍ« vd¡ fh£Lf.

20.	 xU njh£l¡fhu® rçtf toéš Rt® x‹¿id mik¡f Â£läL»wh®. rçtf¤Â‹ 

Ú©l Kjš tçir¡F 97  br§f‰fŸ njit¥gL»wJ. Ã‹ò x›bthU tçiræ‹ 

ÏUòwK« Ïu©ou©L br§f‰fŸ Fiwthf it¡f nt©L«. m›totik¥Ãš 25 

tçirfëU¥Ã‹, mt® th§f nt©oa br§f‰fë‹ v©â¡if v¤jid?
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2.5.2	 bgU¡F¤ bjhl® (Geometric series)

	 xU bjhlç‹ cW¥òfŸ, bgU¡F¤ bjhl® tçir x‹iw mik¡Fkhdhš, m¤bjhl® 

bgU¡F¤ bjhl® vd¥gL«.  r 0=Y  v‹w bghJ é»j¤ij¡ bfh©l xU bgU¡F¤ bjhl® 

tçir , , , , , ,a ar ar ar ar
n n2 1

g g
-  vd¡ bfhŸf. Ï¤bjhl® tçiræ‹ Kjš n cW¥òfë‹ 

TLjiy¡ fh©ngh«. 

	 j‰nghJ,  S a ar ar ar
n

n2 1
g= + + + +

-                                      		  (1)

	 r 1=  våš, (1)-èUªJ  S na
n

=  MF«.  

	 r 1!  våš, (1) -èUªJ,

	      ( )rS r a ar ar ar ar ar ar ar
n

n n2 1 2 3
g g= + + + + = + + + +

- 	 (2)

	 (1)-š ÏUªJ   (2)-I¡ fê¡f,

     		    	  S rS
n n
- 	 =  ( )a ar ar ar

n2 1
g+ + + +

-
( )ar ar ar

n2
g- + + +

	  ( 		  S r1
n

-^ h	 =  a r1
n

-^ h

	 vdnt,	 S
n
	 =  

r
a r
1
1

n

-
-^ h  ;   r 1! .

xU bgU¡F¤ bjhlç‹ Kjš n cW¥òfë‹ TLjš

( ) ( )
, ( 1

( 1

våš)

våš)

S r
a r

r
a r

r

na r
1
1

1
1

n

n n

!= -
-

=
-
-

=
*  

Ï§F a v‹gJ Kjš cW¥ò,  r  v‹gJ bghJ é»j«.

	 1 1r1 1-  våš, 

                      a ar ar ar
r

a
1

n2
g g+ + + + + =

-
 .                                               

Koéè v©â¡ifæš äif v©fë‹ TLjš xU KoÎW kÂ¥ig¡ bfhL¡fyh« 

v‹gij m¿f.

vL¤J¡fh£L  2.22

	 16 48 144 432 g- + - +  v‹w bgU¡F¤ bjhlçš cŸs Kjš 25  cW¥òfë‹ 

TLjiy¡ fh©f. 

Ô®Î	 Ï§F ,a 16=   3 1.r
16
48 != - = -  

	 vdnt,  , 1S
r

a r r
1
1

n

n

!=
-
-^ h  v‹w N¤Âu¤ij¥ ga‹gL¤j, 

		     S
25

 = 
1 3

16 1 3 25

- -

- -

^
^^

h
h h

 = 
4

16 1 3
25

+^ h  4 .1 3
25

= +^ h 		

F¿¥òiu
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vL¤J¡fh£L  2.23

	 Ã‹tU« étu§fis¡ bfh©l x›bthU bgU¡F¤ bjhlU¡F« S
n  I¡ fh©f.

	 (i) ,a 2=   t
6  = 486,   n = 6	  	 (ii)  a = 2400,	 r = – 3,   n = 5  

Ô®Î

(i)	 Ï§F, 	   ,a 2=    486,t
6
=     n 6=

	 j‰nghJ, 	 2( )t r
6

5
=  = 486

	 ( 	 r
5 	 =	  243       `     r = 3.

	 nkY«,	 S
n
	 =	 ; 1Ï§F

r
a r r

1
1

n

!
-
-^ h

	 Mfnt,	 S
6
	 =	

3 1
2 3 1

6

-
-^ h  = 3 1 728

6
- = .

(ii)	 Ï§F	, ,a 2400=    ,r 3=-    n 5= 		  

		  S
5
	 =	  ; 1Ï§F

r
a r r

1
1

5

-
- =Y

^ h .

			   =	
3 1

2400 3 15

- -

- -

^
^

h
h6 @

	 vdnt,	 S
5
	 =	

4
2400 1 3

5
+^ h  =  600 1 243+^ h  =  146400.

vL¤J¡fh£L  2.24

	 2 4 8 g+ + +  v‹w bgU¡F¤ bjhlçš, Kjš cW¥ÃèUªJ bjhl®¢Áahf v¤jid 

cW¥òfis¡ T£odhš, TLjš 1022 »il¡F«?

Ô®Î	 bfhL¡f¥g£LŸs bgU¡F¤ bjhl®  2 + 4 + 8 + g .

	 TLjš 1022 bgw¤njitahd cW¥òfë‹ v©â¡if  n v‹f.

	 Ï§F  ,a 2= 	 ,r 2= 	 1022S
n
= . 

	 n I¡ fhz,	  

		   S
n
	=  ; 1Ï§F

r
a r r

1
1

n

-
- =Y

6 @ .

			  =  2
2 1
2 1

n

-
-^ h; E = 2 2 1

n
-^ h.

	 Mdhš,  	 S
n
	=  1022.      Mfnt,  2 2 1

n
-^ h= 1022 

	 ( 	 2 1
n
- 	=  511

	 ( 	 2
n 	=  512 = 29 .     `    n  = 9.

	 vdnt, TLjš 1022-I¥ bgw Kjš 9 cW¥òfis¡ T£l nt©L«.

vL¤J¡fh£L  2.25
	 xU bgU¡F¤ bjhlç‹ Kjš cW¥ò 375 k‰W« mj‹ 4 MtJ cW¥ò 192 våš, 

mj‹ bghJ é»j¤ijÍ«, Kjš 14 cW¥òfë‹ TLjiyÍ« fh©f.
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Ô®Î	 bgU¡F¤ bjhlç‹ Kjš cW¥ò a k‰W« mj‹ bghJ é»j« r v‹f.

	 ,a 375=    192t
4
= .

	 j‰nghJ,	 t
n
	= arn 1-      (  	 t

4
 = 375 r

3 	 (  375 r
3  = 192

			   r
3 	= 

375
192 	    (     r3  = 

125
64

			   r
3 	= 

5
4 3

` j        (     r   = 
5
4    ÏJnt njitahd bghJ é»jkhF«. 

	 nkY«,	 S
n
	= ; 1Ï§Fa

r
r r

1
1

n

-
- =Y; E .

			   S
14

	= ( 1) 5 375

5
4 1

375
5
4 1

5
4 1

14

14

# # #
-

-
= - -

`
`

j
j

8
8

B
B

				   = 375 5 1
5
4 14

-^ ^ `h h j8 B   =  1875 1
5
4 14

- ` j8 B.

	 nknyÍŸs vL¤J¡fh£oš,

	 r 1! v‹gjhš,  S
n
=a

r
r

1
1

n

-
-; E-I   S

n
= a

r
r

1
1

n

-
-; E-¡F gÂyhfÎ« ga‹gL¤jyh«.

vL¤J¡fh£L  2.26
	 bghJ é»j« äif v©zhf ÏU¡F« xU bgU¡F¤ bjhlçš 4 cW¥òfŸ 

cŸsd. Kjš Ïu©L cW¥òfë‹ TLjš 8 k‰W« mj‹ filÁ Ïu©L cW¥òfë‹ 

TLjš 72 våš, m¤bjhliu¡ fh©f.

Ô®Î	 4 cW¥òfë‹ TLjš a ar ar ar
2 3

+ + +  v‹f.  r 02  vd¡ bfhL¡f¥g£LŸsJ.

	 nkY«, 8a ar+ =   k‰W«   72ar ar
2 3
+ =

	 j‰nghJ,	 ar ar
2 3
+  = ( )r a ar

2
+ 	 = 72

		                           ( 	 (8)r
2 	 = 72     `     r  = 3!

	 r > 0 v‹gjhš,    r  = 3 MF«.

	 vdnt,         a + ar 	= 8   (     a  = 2
	 Mfnt, m¥bgU¡F¤ bjhl®    2 6 18 54+ + +  MF«.

vL¤J¡fh£L  2.27
	 6 + 66 + 666 +g  vD« bjhlçš Kjš n cW¥òfë‹ TLjš fh©f.

Ô®Î	 S
n
	 =	6 66 666 ng+ + +  cW¥òfŸ tiu v‹f. 

	 S
n
	 =	6(1 11 111 )cW¥òfŸ tiung+ + + 	

		  =	 9 99 999 cW¥òfŸ tiun
9
6 g+ + +^ h    (9 Mš bgU¡», 9Mš tF¡f)

		  =	 mil¥ò¡F¿fŸtiun
3
2 10 1 100 1 1000 1 g- + - + - +^ ^ ^h h h6 @ 

		  =	 [(10 10 10 ) ]cW¥òfŸ tiun n
3
2 2 3

g+ + + -

Mfnt,	 S
n
	 =	 ( )

n
3
2

9
10 10 1

n
-

-; E.

F¿¥ò
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vL¤J¡fh£L 2.28
	 xU bjh©L ãWtd« xU efu¤ÂYŸs 25 ÅÂfëš ku¡f‹Wfis eL«bghU£L, 

Kjš ÅÂæš xU ku¡f‹W«, Ïu©lh« ÅÂæš ÏU ku¡f‹WfŸ, _‹wh« ÅÂæš 4 

ku¡f‹WfŸ, eh‹fhtJ ÅÂæš 8 ku¡f‹WfŸ v‹w Kiwæš eLtj‰F Â£läL»wJ. 

m›ntiyia Ko¡f¤ njitahd ku¡f‹Wfë‹ v©â¡ifia¡ fh©f.

Ô®Î	 25 ÅÂfëš x›bth‹¿Y« eLtj‰F¤ njitahd ku§fë‹ v©â¡if xU 

bgU¡F¤ bjhliu mik¡»wJ.  S
n
 v‹gJ njitahd ku¡f‹Wfë‹ v©â¡if v‹f.

	 Mfnt,  S
n
	= 1 2 4 8 16 25g+ + + + +  cW¥òfŸ tiuæš

	 Ï§F, ,a 1=  	 ,r 2=    n 25=  

	 vdnt,	 S
n
	 = a

r
r

1
1

n

-
-; E

		          	S
25

	= (1) 
2 1
2 1
25

-
-6 @

				    = 2 1
25
-

	 vdnt, njitahd ku¡f‹Wfë‹ v©â¡if  2 1
25
-  MF«.

gæ‰Á 2.5

1.	
2
5

6
5

18
5 g+ + +  v‹w bgU¡F¤ bjhlç‹ Kjš 20 cW¥òfë‹ TLjiy¡ fh©f.

2.	
9
1

27
1

81
1 g+ + +  v‹w bgU¡F¤ bjhlç‹ Kjš 27 cW¥òfë‹ TLjiy¡ 

fh©f.

3.	 Ã‹tU« étu§fis¡ bfh©l bgU¡F¤ bjhlç‹ TLjš S
n
 fh©f.

	 (i)  ,a 3=   384,t
8
=  n 8= .		  (ii)  ,a 5=   r 3= ,  n 12= .

4.	 Ã‹tU« KoÎW bjhl®fë‹ TLjš fh©f. 
	 (i) 1 0.1 0.01 0.001 .0 1 9g+ + + + + ^ h     (ii) 1 11 111 g+ + +  20  cW¥òfŸ tiu.

5. 	 Ã‹tU« bjhl®fëš, v¤jid cW¥òfis¡ T£odhš 

	 (i) 3 9 27 g+ + +  TLjš 1092 »il¡F«? 	
	 (ii) 2 6 18 g+ + + TLjš 728 »il¡F« ? 

6.	 xU bgU¡F¤ bjhlçš Ïu©lhtJ cW¥ò 3  k‰W« mj‹ bghJ é»j« 
5
4  våš, T£L¤ 

bjhlçYŸs Kjš cW¥ÃèUªJ bjhl®¢Áahf 23 cW¥òfë‹ TLjš fh©f.

7.	 bghJ é»j« äif v©zhf cŸs xU bgU¡F¤ bjhlçš 4 cW¥òfŸ cŸsd. 

mj‹ Kjš Ïu©L cW¥òfë‹ TLjš 9 k‰W« filÁ Ïu©L cW¥òfë‹ TLjš 

36 våš, m¤bjhliu¡ fh©f.

8.	 Ã‹tU« bjhl®fë‹ Kjš n cW¥òfë‹ TLjš fh©f.	

	 (i) 7 77 777 g+ + + .		  (ii) 0.4 0.94 0.994 g+ + + .
9.	 bjh‰WnehŒ guÎ« fhy¤Âš, Kjš thu¤Âš 5 ngU¡F clšey¡ FiwÎ V‰g£lJ. 

clšey¡FiwÎ‰w x›bthUtU« Ïu©lhtJ thu ÏWÂæš 4 ngU¡F m¤bjh‰W 

nehia¥ gu¥òt®. Ï›tifæš bjh‰WnehŒ guédhš 15 MtJ thu ÏWÂæš 

v¤jid ng®, m¤bjh‰Wnehædhš ghÂ¡f¥ggLt®?
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10.	 e‰gâ brŒj xU ÁWtD¡F¥ gçrë¡f éU«Ãa njh£l¡fhu® Áy kh«gH§fis 

gçrhf më¡f K‹tªjh®.  m¢ÁWt‹ cldoahf 1000 kh«gH§fis¥ bg‰W¡ 

bfhŸsyh« mšyJ Kjš ehëš 1 kh«gH«, Ïu©lh« ehëš 2 kh«gH§fŸ, _‹wh« 

ehëš 4 kh«gH§fŸ, eh‹fh« ehëš 8 kh«gH§fŸ g  vDkhW 10 eh£fS¡F¥ bg‰W¡ 

bfhŸsyh« vd ÏU thŒ¥òfŸ më¤jh®. m¢ÁWt‹ mÂf v©â¡ifÍŸs 

kh«gH§fis¥ bgw vªj thŒ¥Ãid nj®ªbjL¡f nt©L«?

11.	 Ïu£il¥gil v©â¡ifæš cW¥òfis¡ bfh©l xU bgU¡F¤ bjhlç‹ 

x‰iw¥ gil v©fshš F¿¡f¥gL« cW¥òfë‹ TLjè‹ _‹W kl§F, 

m¥bgU¡F¤ bjhlçYŸs mid¤J cW¥òfë‹ TLjY¡F¢ rkbkåš, mj‹ 

bghJ é»j¤ij¡ fh©f.

12.	 xU bgU¡F¤ bjhlç‹ Kjš n, 2n k‰W« 3n M»a cW¥òfë‹ TLjšfŸ Kiwna 

, k‰W«S S S
1 2 3

 våš, S S S S S
1 3 2 2 1

2- = -^ ^h h  vd ãWÎf.

    a 1=  k‰W« bghJé»j« 1x !  vd¡bfh©l xU bgU¡F¤ bjhlç‹ 

Kjš n cW¥òfë‹ TLjš 1 x x x
n2 1

g+ + + +
- = , 1

x
x x

1
1

n

-
- =Y  MF«.

	  nknyÍŸs rk‹gh£o‹ Ïl¥òw« cŸs nfhitahdJ go (n 1- )-I¡ bfh©l 

x-‹ ÛJ mikªj xU Áw¥ò gšYW¥ò¡ nfhit v‹gij m¿f.  Áy KoÎW 

bjhl®fëš TLjiy¡ fhz Ïªj N¤Âu« cjÎ«.

2.5.3  Áw¥ò¤ bjhl®fŸ (Special Series)  ,k k
k

n

k

n

1

2

1= =

/ /  k‰W«  k
k

n
3

1=

/
	 R  v‹w F¿p£il TLjY¡fhf eh« K‹ng ga‹gL¤ÂÍŸnsh«.  Ï¡F¿p£il¥ 

ga‹gL¤Â Áy KoÎW bjhl®fë‹ vL¤J¡fh£LfŸ g£oaèl¥g£LŸsd. 

tçir 
v©

F¿pL éçth¡f«

1. k
k

n

1=

/   mšyJ  j
j

n

1=

/ 1 2 3 ng+ + + +

2. ( )n 1
n 2

6

-
=

/ 1 2 3 4 5+ + + +

3. ( )d 5
d 0

5

+
=

/ 5 6 7 8 9 10+ + + + +

4. k
k

n
2

1=

/ 1 2 3 n
2 2 3 2

g+ + + +

5. 33 1
k k1

10

1

10

=
= =

/ / 3 1 1 10 30cW¥òfŸg+ + =6 @

	 eh« K‹ng, n
n n

1 2 3
2

1
g+ + + + =

+^ h  vD« N¤Âu¤ij tUé¤njh«. 

F¿¥òiu
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Ïjidna a =1 ,  d = 1,   l = n  vd vL¤J¡ bfh©L T£L¤ bjhl®tçiræ‹ 

TLjiy¥ ga‹gL¤Â, ( ) (1 )S n a l n n
2 2n

= + = +  vd¡ fhzyh«. 

	 Ïjid, Á¡kh F¿p£il¥ ga‹gL¤Â  ( )
k

n n
2

1

k

n

1

=
+

=

/  vd vGjyh«.

	 Ã‹tUtdt‰¿‰F N¤Âu§fis¤ jUé¥ngh«.

	 (i)   k2 1
k

n

1

-
=

^ h/ ,       (ii)   k
k

n
2

1=

/        (iii)   k
k

n
3

1=

/
ã%gz«:

(i)	 1 3 5k n2 1 2 1
k

n

1

g- = + + + + -
=

^ ^h h/  v‹gÂ‹ kÂ¥Ãid¡ fh©ngh«.

ÏJ ,a 1=  ,d 2=  l n2 1= -^ h v‹wthW mikªj n cW¥òfSŸs xU T£L¤ 

bjhluhF«.

	 ` 		  S
n
 = (1 2 1)n n n

2
2

+ - = 	              (S
n
 = ( )n a l

2
+ )	

	 mjhtJ,	   k n2 1
k

n

1

2
- =

=

^ h/ 						      (1)

1.   N¤Âu« (1)-I Ã‹tU« k‰bwhU KiwæY« fhzyh«.

		  ( )k2 1
k

n

1

-
=

/ 	 = k2 1
k

n

k

n

1 1

-
= =

/ /  = 2 k n
k

n

1

-
=

c m/  = ( )( )n n
n

2
2 1+

-   =  n2 .

2.   (1)-èUªJ  1 + 3 + 5 + g  + l = l
2
1 2+` j .  Vbdåš,   l =  2n – 1 1n l

2
( = + .

(ii)	 a b a b a ab b
3 3 2 2
- = - + +^ ^h h v‹W  eh« m¿nth«. 

	       `  k k 1
3 3- -^ h 	= k k k k1 1

2 2+ - + -^ ^h h      (Ï§F a = k ,  b = k – 1 vd¡ bfhŸf)

	 ( 	 k k 1
3 3- -^ h 	= 3 3 1k k

2
- + 							      (2)

	 1k =  våš,	 1 0
3 3
- 	= 3 3 11 12

- +^ ^h h  

	 2k =  våš,	 2 1
3 3
- 	= 3 3 12 22

- +^ ^h h

	 3k =  våš,	 3 2
3 3
- 	= 3 3 13 32

- +^ ^h h

	 k n=  våš	,    n n 1
3 3- -^ h 	= 3 3 1n n2

- +^ ^h h .  Ï«Kiw bjhlu,

	 , , ,k n1 2 g= -fS¡Fça rk‹ghLfis ÏUòwK« ãušfŸtê¡ T£l 

		                                  n3  = 3 3n n n1 2 1 2
2 2 2

g g+ + + - + + + +6 6@ @

	 ( 		    3 n1 2
2 2 2

g+ + +6 @ = 3n n n1 2
3

g+ + + + -6 @

		                        	3 k
k

n
2

1=

; E/  = n n n
n

2

3 13
+

+
-

^ h

F¿¥òiu
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	 Mfnt,                       k
k

n
2

1=

/  = n n n

6

1 2 1+ +^ ^h h .				    (3)

(iii)	 1 2k n
k

n
3

1

3 3 3
g= + +

=

/
	 Ã‹tU« mik¥ig T®ªJ neh¡Fnth«. 

			   1
3  	=   1  	 = 1 2^ h   

			   1 2
3 3
+ 	=   9 	 = 1 2 2+^ h

			   1 2 3
3 3 3
+ + 	=  36 	 = 1 2 3 2+ +^ h

			  1 2 3 4
3 3 3 3
+ + + 	=  100 	= 1 2 3 4 2+ + +^ h .

	 Ï›tik¥ig 	n  cW¥òfŸ tiu bjhl®ªjhš,  

			  1 2 3 n
3 3 3 3

g+ + + + 	 = n1 2 3 2g+ + + +6 @

				    = n n

2

1 2+^ h; E

		      vdnt, 	 k
k

n
3

1=

/ 	 = k
n n

2

1

k

n

1

2 2

=
+

=

c
^

m
h; E/ .		             (4)

(i)     Kjš n Ïaš v©fë‹ TLjš ( )
k

n n
2

1

k

n

1

=
+

=

/ .

(ii)    Kjš n x‰iw¥gil Ïaš v©fë‹ TLjš,  k n2 1
k

n

1

2
- =

=

^ h/ .

(iii)   filÁcW¥ò l ju¥g£lhš, Kjš n x‰iw¥gil Ïaš v©fë‹ TLjš

                       1 + 3 + 5 + g  + l = l
2
1 2+` j . 

(iv)   Kjš n Ïaš v©fë‹ t®¡f§fë‹ TLjš

                        k
k

n
2

1=

/  = n n n

6

1 2 1+ +^ ^h h .

(v)   Kjš n Ïaš v©fë‹ fd§fë‹ TLjš

                        k
k

n
3

1=

/  = n n

2

1 2+^ h; E .	

vL¤J¡fh£L 2.29
	 Ã‹tU« bjhl®fë‹ TLjš fh©f.

        	 (i) 26 27 28 60g+ + + +    	 (ii) 1 3 5 25g+ + +  cW¥òfŸ tiu

	 (iii) 31 33 53.g+ + +

Ô®Î

(i)     26 27 28 60g+ + + +  =  1 2 3 60 1 2 3 25g g+ + + + - + + + +^ ^h h
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			   = n n
1

60

1

25

-/ /

			   = 
2

60 60 1

2

25 25 1+
-

+^ ^h h

			   = (30 61) (25 13)# #-  = 1830 325-  = 1505.

(ii)	 Ï§F n 25=

	 `    1 3 5 g+ + +  (25 cW¥òfŸ tiu) = 252  = 625.          ( ( )k n2 1
k

n

1

2
- =

=

/  )

(iii)	 31 33 53g+ + +

		  = 1 3 5 53g+ + + +^ h 1 3 5 29g- + + + +^ h

		  = 
2

53 1
2

29 12 2+ - +` `j j                           (  1 + 3 + 5 + g  + l = l
2
1 2+` j )

		  =  27 15
2 2
-  =  504.   

vL¤J¡fh£L 2.30

	 Ã‹tU« bjhl®fë‹ TLjiy¡ fh©f.

	 (i) 1 2 3 25
2 2 2 2

g+ + + + 	    (ii) 12 13 14 35
2 2 2 2

g+ + + +

	 (iii)  1 3 5 51
2 2 2 2

g+ + + + .

Ô®Î

(i)	      1 2 3 25 n
2 2 2 2 2

1

25

g+ + + + =/

				   = 
6

25 25 1 50 1+ +^ ^h h             ( k
k

n
2

1=

/  = n n n

6

1 2 1+ +^ ^h h  )

				   = 
6

25 26 51^ ^ ^h h h

	 `   1 2 3 25
2 2 2 2

g+ + + + 	 = 5525.

(ii)	 12 13 14 35
2 2 2 2

g+ + + +

			   = 1 2 3 35
2 2 2 2

g+ + + +^ h 1 2 3 11
2 2 2 2

g- + + + +^ h

			   = n n
2 2

1

11

1

35

-//

			   = 
6

35 35 1 70 1

6

11 12 23+ +
-

^ ^ ^ ^h h h h

			   = 
6

35 36 71

6

11 12 23
-

^ ^ ^ ^ ^ ^h h h h h h

			   = 14910 506- = 14404 .
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(iii)	 1 3 5 51
2 2 2 2

g+ + + +

			   = 1 2 3 51 2 4 6 50
2 2 2 2 2 2 2 2

g g+ + + + - + + + +^ ^h h

			   = 2n 1 2 3 25
2

1

51
2 2 2 2 2

g- + + + +6 @/

			   = 4n n
2

1

51
2

1

25

-/ /

			   = 4
6

51 51 1 102 1

6

25 25 1 50 1
#

+ +
-

+ +^ ^ ^ ^h h h h    

			   = 4
6

51 52 103

6

25 26 51
#-

^ ^ ^ ^ ^h h h h h

			   = 4 221005526 -  =  23426.

vL¤J¡fh£L 2.31

	 Ã‹tU« bjhl®fë‹ TLjiy¡ fh©f.

	 (i)  1 2 3 20
3 3 3 3

g+ + + + 		  (ii)  11 12 13 28
3 3 3 3

g+ + + +

Ô®Î

(i)	 1 2 3 20 n
3 3 3 3 3

1

20

g+ + + =/

			   = 
2

20 20 1 2+^
c

h
m 	            k

k

n
3

1=

/  = n n

2

1 2+^ h; E .

			   = 
2

20 21 2#` j   = 210 2^ h  =  44100.

(ii)	 11 12 28
3 3 3

g+ + +  v‹gij Ã‹tUkhW vGjyh«

		  11 12 28
3 3 3

g+ + + 	 =	 1 2 3 28 1 2 10
3 3 3 3 3 3 3

g g+ + + + - + + +^ ^h h

	 Mfnt, 11 12 28
3 3 3

g+ + +  = n n
3

1

28
3

1

10

-/ / 	

		  = 
2

28 28 1

2

10 10 12 2+
-

+^ ^h h; ;E E  

		  = 406 55 (4 6 )( )0 55 406 55
2 2
- = + -  

		  = (461)(351) = 161811.

vL¤J¡fh£L 2.32

	 1 2 3 k
3 3 3 3

g+ + + + = 4356  våš, k-‹ kÂ¥ig¡ fh©f.

Ô®Î	  k v‹gJ xU äif KG v©.  nkY«,

	 1 2 3 k
3 3 3 3

g+ + + + 	= 4356 vd¡ bfhL¡f¥g£LŸsJ.
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	 vdnt,	 k k

2

1 2+^
c

h
m 	= 4356 =6 6 11 11# # #

      	 t®¡f_y« vL¡f,	
k k

2

1+^ h 	= 66

	 ( 	 132k k
2
+ - 	= 0    (    k k12 11+ -^ ^h h = 0  (   k = 11 mšyJ  k = –12

	 k v‹gJ xU äif v© v‹gjhš,  k = 11 MF«. 

vL¤J¡fh£L 2.33

      (i)  1 2 3 120ng+ + + + =  våš,  1 2 3 n
3 3 3 3

g+ + +  -‹ kÂ¥ig¡ fh©f.

   (ii) 1 2 3 36100n
3 3 3 3

g+ + + + =  våš, 1 2 3 ng+ + + + -‹ kÂ¥ig¡ fh©f

Ô®Î

(i)	 		  1 2 3 ng+ + + + 	 = 120	 vdnt,  n n

2

1+^ h  = 120

	 ` 	      	1 2 n
3 3 3

g+ + + 	 =  n n

2

1 2+^
c

h
m  = 1202   = 14400

(ii)		  1 2 3 n
3 3 3 3

g+ + + + 	 = 36100

	 ( 		   n n

2

1 2+^
c

h
m 	 = 36100 = 19 19 10 10# # #

	 ( 		   n n

2

1+^ h 	 = 190

	 Mfnt,	 1 + 2 + 3 + g  + n	 = 190.

vL¤J¡fh£L 2.34

	 11 br.Û, 12 br.Û, 13 br.Û, g , 24 br.Û M»adt‰iw Kiwna g¡f msÎfshf¡ 

bfh©l 14 rJu§fë‹ bkh¤j¥ gu¥ò fh©f. 

Ô®Î	 14 rJu§fë‹ gu¥òfë‹ TLjš  11 12 24
2 2 2

g+ + +  v‹w bjhliu mik¡»wJ.

     	 rJu§fë‹ bkh¤j¥ gu¥ò = 11 12 13 24
2 2 2 2

g+ + + +

			   = 1 2 3 24
2 2 2 2

g+ + + +^ h 1 2 3 10
2 2 2 2

g- + + + +^ h

			   = n n
2

1

24
2

1

10

-/ /

			   = 
6

24 24 1 48 1

6

10 10 1 20 1+ +
-

+ +^ ^ ^ ^h h h h

			   = 
6

24 25 49

6

10 11 21
-

^ ^ ^ ^ ^ ^h h h h h h

			   = 4900 385-  

			   = 4515 r.br.Û.

www.tntextbooks.in



2. bkŒba©fë‹ bjhl®tçirfS« bjhl®fS« 67

gæ‰Á 2.6

1.	 Ã‹tU« bjhl®fë‹ TLjiy¡ fh©f.	

		  (i)	 1 + 2 + 3 + g  + 45             	 (ii)    16 17 18 25
2 2 2 2

g+ + + +

		 (iii)	 2 + 4 + 6 + g  + 100        	 (iv)   7 + 14 +21 g  + 490

		 (v)	 5 7 9 39
2 2 2 2

g+ + + + 	 (vi)    16 17 35
3 3 3

g+ + +

2.	 Ã‹tUtdt‰¿‰F k-‹ kÂ¥ò¡ fh©f. 

	 (i)     1 2 3 6084k
3 3 3 3

g+ + + + = 	          (ii)    1 2 3 2025k
3 3 3 3

g+ + + + =

3. 	 1 2 3 171pg+ + + + =   våš,  1 2 3 p
3 3 3 3

g+ + + + -æ‹ kÂ¥ig¡ fh©f.

4. 	 1 2 3 8281k
3 3 3 3

g+ + + + =  våš,  1 2 3 kg+ + + + -æ‹ kÂ¥ig¡ fh©f.

5.	 12  br.Û, 13br.Û, g , 23 br.Û M»adt‰iw Kiwna g¡f msÎfshf¡ bfh©l 

12 rJu§fë‹ bkh¤j¥ gu¥gsÎ¡ fh©f.

6.	 16 br.Û, 17 br.Û, 18 br.Û, g , 30 br.Û M»adt‰iw Kiwna g¡f msÎfshf¡ 

bfh©l 15 fd¢rJu§fë‹ fdmsÎfë‹ TLjš fh©f.

gæ‰Á 2.7

rçahd éilia¤ nj®ªbjL¡fÎ«.

1.	 Ã‹tUtdt‰WŸ vJ bkŒahd¡ T‰wšy?

	 (A)	Ïaš v©fë‹ fz« N -š tiuaiw brŒa¥g£l bkŒba© kÂ¥òila¢ rh®ò 

xU bjhl®tçirahF«. 

	 (B) x›bthU rh®ò« xU bjhl® tçiræid¡ F¿¡F«.
	 (C)	xU bjhl®tçir, Koéè v©â¡ifæš cW¥òfis¡ bfh©oU¡fyh«.
	 (D) xU bjhl®tçir, KoÎW v©â¡ifæš cW¥òfis¡ bfh©oU¡fyh«.

2.	 1, 1, 2, 3, 5, 8, g  v‹w bjhl®tçiræ‹ 8 MtJ cW¥ò

	 (A)  25	 (B)  24	 (C)  23	 (D)  21

3.	 , , , ,
2
1

6
1

12
1

20
1 g  v‹w bjhl®tçiræš, cW¥ò 

20
1  -¡F mL¤j cW¥ò 

	 (A)   
24
1 	 (B)   

22
1 	 (C)   

30
1 	 (D)   

18
1

4.	 a, b, c, l, m v‹gd T£L¤ bjhl®tçiræš ÏU¥Ã‹ 4 6 4a b c l m- + - +  =

	 (A)  1	 (B)  2	 (C)  3	 (D)  0 

5.	 a, b, c v‹gd xU T£L¤ bjhl®tçiræš cŸsd våš, 
b c
a b

-
-  =

	 (A)  
b
a 	 (B)  

c
b 	 (C)  

c
a 	 (D)  1
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6.	 100 n  +10 v‹gJ xU bjhl®tçiræ‹ n MtJ cW¥ò våš, mJ

	 (A)  xU T£L¤ bjhl®tçir	 (B)   xU bgU¡F¤ bjhl®tçir    
	 (C)  xU kh¿è¤ bjhl®tçir	
	 (D)  xU T£L¤ bjhl®tçirÍ« mšy bgU¡F¤ bjhl®tçirÍ« mšy

7.	 , , ,a a a
1 2 3

gv‹gd xU T£L¤ bjhl®tçiræYŸsd. nkY« 
a

a

2
3

7

4 =  våš, 

13tJ cW¥ò

	 (A)   
2
3 	 (B)  0	 (C)   a12 1 	 (D)   a14 1

8.	 , , ,a a a
1 2 3

g  v‹gJ xU T£L¤ bjhl®tçir våš, , , ,a a a
5 10 15

g  v‹w 

bjhl®tçirahdJ 
	 (A)  xU bgU¡F¤ bjhl®tçir	
	 (B)  xU T£L¤ bjhl®tçir

	 (C)  xU T£L¤ bjhl®tçirÍ« mšy bgU¡F¤ bjhl®tçirÍ« mšy

	 (D)  xU kh¿è¤ bjhl®tçir

9.	 xU T£L¤ bjhl®tçiræ‹ mL¤jL¤j _‹W cW¥òfŸ k + 2, 4k – 6, 3k – 2 
våš, k -‹ kÂ¥ò 

	 (A)   2	 (B)  3	 (C)  4 	 (D)  5

10.	 a, b, c, l, m. n v‹gd T£L¤ bjhl®tçiræš mikªJŸsd våš, 
3a + 7, 3b + 7, 3c + 7, 3l + 7, 3m + 7, 3n + 7 v‹w bjhl®tçir

	 (A)  xU bgU¡F¤ bjhl®tçir	
	 (B)  xU T£L¤ bjhl®tçir

	 (C)  xU kh¿è¤ bjhl®tçir	
	 (D)   xU T£L¤ bjhl®tçirÍ« mšy bgU¡F¤ bjhl®tçirÍ« mšy

11.	 xU bgU¡F¤ bjhl® tçiræš 3 MtJ cW¥ò 2 våš, mj‹ Kjš 5 cW¥òfë‹ 

bgU¡f‰gy‹

	 (A)  52 	 (B)  25 	 (C)  10 	 (D) 15

12.	 a, b, c  v‹gd xU bgU¡F¤ bjhl®tçiræš cŸsd våš,  
b c
a b

-
-  =

	 (A)  
b
a 	 (B)  

a
b 	 (C)  

c
a 	 (D)  

b
c

13.	 ,x  x2 2+ , 3 3x +  v‹gd xU bgU¡F¤ bjhl®tçiræèU¥Ã‹ 
,x5  x10 10+ , 15 15x +  v‹w bjhl®tçirahdJ 

	 (A)	 xU T£L¤ bjhl®tçir	
	 (B)  xU bgU¡F¤ bjhl®tçir    
	 (C)  xU kh¿è¤ bjhl®tçir        
	 (D) 	xU T£L¤ bjhl®tçirÍ« mšy bgU¡F¤ bjhl®tçirÍ« mšy
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2. bkŒba©fë‹ bjhl®tçirfS« bjhl®fS« 69

14.	 –3, –3, –3,g   v‹w bjhl®tçirahdJ

	 (A)  xU T£L¤ bjhl®tçir k£L«

	 (B)   xU bgU¡F¤ bjhl®tçir k£L«

	 (C)  xU T£L¤ bjhl®tçirÍ« mšy bgU¡F¤ bjhl®tçirÍ« mšy

	 (D)  xU T£L¤ bjhl®tçir k‰W« bgU¡F¤ bjhl®tçir

15.	 xU bgU¡F¤ bjhl®tçiræ‹ Kjš eh‹F cW¥òfë‹ bgU¡f‰gy‹ 256, 

mj‹ bghJ é»j« 4 k‰W« mj‹ Kjš cW¥ò äif v© våš, mªj¥ bgU¡F¤ 

bjhl®tçiræ‹ 3 tJ cW¥ò

	 (A)  8	 (B)  
16
1 	 (C)  

32
1 	 (D) 16

16.	 xU bgU¡F¤ bjhl®tçiræš  t
5
3

2
=  k‰W« t

5
1

3
=  våš, mj‹ bghJé»j«

	 (A)  
5
1 	 (B)  

3
1 	 (C) 1	 (D)  5

17.	 x 0!  våš, 1 sec sec sec sec secx x x x x
2 3 4 5

+ + + + +  =

	 (A)  (1 )( )sec sec sec secx x x x
2 3 4

+ + + 	 (B) (1 )( )sec sec secx x x1
2 4

+ + + 	

	 (C)  (1 )( )sec sec sec secx x x x
3 5

- + + 	 (D) (1 )( )sec sec secx x x1
3 4

+ + +

18.	 3 5t n
n
= -  v‹gJ xU T£L¤ bjhl®tçiræ‹  n MtJ cW¥ò våš, 

m¡T£L¤ bjhl®tçiræ‹ Kjš n cW¥ò¡fë‹ TLjš

	 (A)  n n
2
1 5-6 @	 (B)  n n1 5-^ h	 (C)  n n

2
1 5+^ h	 (D)  n n

2
1 +^ h

19.	 a
m n-  , am , am n+  v‹w bgU¡F¤ bjhl®tçiræ‹ bghJ é»j« 

	 (A)  am 	 (B)  a m- 	 (C)  an 	 (D)  a n-

20.	 1 + 2 + 3 +. . . + n = k våš, 13 n2
3 3

g+ + +  v‹gJ

	 (A)  k2 	 (B)  k3 	 (C)  k k

2

1+^ h 	 (D)  k 1 3+^ h

q	bkŒba©fë‹ xU bjhl®tçir v‹gJ xU xG§fhd mik¥ò mšyJ F¿¥Ã£l 

tçiræš g£oaèl¥g£l bkŒba©fë‹ mik¥ò MF«.

q	 1F F
1 2
= =    k‰W«    ,F F F

n n n1 2
= +

- -
 3,4,n g=   v‹w bjhl®ÃèUªJ »il¡f¥ 

bgW« bjhl®tçir Ãnghdh» bjhl®tçir vd¥gL«.  Ïjid 1, 1, 2, 3, 5, 8, 13, 21, 
34, g  vd vGjyh«

q	 n N!  k‰W«  d xU kh¿è vd¡bfh©L a a d
n n1

= +
+  vDkhW mikªj bjhl®tçir 

, , , ,a a a a
n1 2 3

g  xU T£L¤ bjhl®tçirahF«.  Ï§F a
1
v‹gJ Kjš cW¥ò k‰W«  

d v‹gJ bghJ é¤Âahr«.  ( )t a n d n1 Nn 6 != + -  v‹gJ xU T£L¤ 

bjhl®tçiræ‹ bghJ cW¥ghF« (n MtJ cW¥ò).

ãidéš bfhŸf
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70 10M« tF¥ò fz¡F

q	 , , , , ,a a a a
n1 2 3

g g  vD« bjhl®tçiræš , 0,Ï§Fa a r r
n n1

!=
+

 n N! , vd 

ÏU¥Ã‹ mJ xU bgU¡F¤ bjhl®tçir vd¥gL«.  Ï§F a
1
 v‹gJ KjYW¥ò k‰W« 

kh¿è r v‹gJ bghJ é»j« MF«. nkY«, , , , ,t ar n 1 2 3n

n 1
g= =

- . v‹gJ xU 

bgU¡F¤ bjhl®tçiræ‹ bghJthd cW¥ghF« (n MtJ cW¥ò).

q	 xU bjhl®tçiræš cŸs cW¥òfis + vD« T£lš F¿ahš Ïiz¤J TLjšfshf 

mik¥gnj bjhl® vd¥gL«.  m¡TLjš F¿¥Ã£l v©â¡ifÍŸs cW¥òfë‹ 

TLjš våš, mJ KoÎW bjhl® vd¥gL«.  bjhlçš Koéè v©â¡ifæš 

cW¥òfŸ ÏUªjhš, mJ xU KoÎwh¤ bjhl® MF«.

q	 xU T£L¤ bjhl®tçiræš a-æid KjYW¥ghfÎ«, d v‹gij bghJ 

é¤ÂahrkhfÎ« bfh©l Kjš n cW¥òfë‹ TLjš 

		  Sn  = [2 ( 1) ]n a n d
2

+ -  = ( )n a l
2

+ , Ï§F  l  v‹gJ filÁ cW¥ghF«.

q	 xU bgU¡F¤ bjhl®tçiræš Kjš n cW¥òfë‹ TLjš

			
( ) ( )

, 1

, 1

vD«nghJ

vD«nghJ

S r
a r

r
a r

r

na r
1
1

1
1

n

n n

!= -
-

=
-
-

=
*

q	 Kjš n Ïaš v©fë‹ TLjš    ( )
k

n n
2

1

k

n

1

=
+

=

/ .

q	 Kjš n x‰iw¥gil Ïaš v©fë‹ TLjš,  k n2 1
k

n

1

2
- =

=

^ h/
q	 Kjš n x‰iw¥gil Ïaš v©fë‹ TLjš (filÁ cW¥ò l bfhL¡f¥g£lhš) 

					     1 + 3 + 5 + g  + l = l
2
1 2+` j . 

q	 Kjš n Ïaš v©fë‹ t®¡f§fë‹ TLjš,   k
k

n
2

1=

/  = n n n

6

1 2 1+ +^ ^h h .

q	 Kjš n Ïaš v©fë‹ fd§fë‹ TLjš,  k
k

n
3

1=

/  = n n

2

1 2+^ h; E .

c§fS¡F¤ bjçÍkh?

      bkç‹ bk®Á‹ (Marin Mersenne) v‹gtç‹ bgauhš miH¡f¥gL« v©zhd 

bk®Á‹ v© (Mersenne number) v‹gJ M =2 1p
-  v‹w tot¤Âš mikªj xU äif 

KG v© MF«.  Ï§F p MdJ xU äif KG v©. M xU gfh v© våš, mJ bk®Á‹ 

gfh v© vd miH¡f¥gL«.  nkY«,  2 1p
-  MdJ xU gfh v©zhf ÏUªjhš, p-Í« 

xU gfh v©zhf ÏU¡F«. ÏJ tiuæš bjçªj äf¥bgça gfh v© 2 1, ,43 112 609
-  

v‹gJ« xU bk®Á‹ gfh v© MF«.
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3.1	 m¿Kf«

	 Ïa‰fâjkhdJ fâj¤Â‹ äf¤bjh‹ikahdJ« 

K¡»akhdJkhd xU ÃçthF«. ÏJ Ïa‰fâj¢ 

rk‹ghLfS¡F¤ Ô®Î fhQjiy cŸsl¡»aJ. 

_‹wh« ü‰wh©oš »nu¡f fâjtšYe® lnahgh©l° 

(Diophantus) v‹gt® j‹Dila “mç¤bko¡” (Arithmetic) 
v‹w ò¤jf¤Âš gy eilKiw¡ fz¡Ffis 

F¿¥Ã£LŸsh®. Mwh« k‰W« VHh« ü‰wh©Lfëš 

ÏªÂa fâjtšYe®fshd M®ag£lh (Aryabhatta) k‰W« 

Ãu«kF¥jh (Brahmagupta) M»nah® xUgo k‰W« ÏUgo¢ 

rk‹ghLfis¡ ifah©L, mt‰¿‰F¤ Ô®Î fhQ«   

bghJ Kiwfis cUth¡»dh®fŸ. 

	 Ïa‰fâj¤Âš mL¤j bgU« ts®¢Á x‹gjh« 

ü‰wh©oš mnuÃa fâj tšYe®fshš V‰g£lJ. 

F¿¥ghf “Compendium on Calculation by Completion and 
balancing” v‹w jiy¥òila mš¡thç°ä (Al-Khwarizmi)
æ‹ ò¤jf« Ïa‰fâj tuyh‰¿š xU K¡»akhd 

ikšfš MF«. mt® ga‹gL¤Âa “mš#h¥uh” v‹w 

th®¤ij mší¥uh v‹W Ïy¤Ô‹ bkhêæš kh‰w¥g£L, 

ngh£o mšyJ òzuik¥ò vd bkhê bga®¡f¥g£lJ. 

13 M« ü‰wh©oš ènahdh®nlh Ãnghdh»ahš 

(Leonardo Fibonacci) vGj¥g£l Ïa‰fâj¥ ò¤jf§fŸ 

K¡»akhdit. nkY«, m¥ò¤jf§fŸ midt® ÛJ« 

jh¡f« V‰gL¤Âd. 

	 äfÎ« <®¡f¥g£l Ãw Ïa‰fâj gil¥òfŸ 

Ï¤jhèauhd Yfh  ghÁnahè (Luca Pacioli) (1445 - 1517) 
k‰W« M§»y fâjéaš m¿P® Ïuhg®£ bufh®£ 

(Robert Recorde) (1510 - 1558) M»nahuhš gil¡f¥glld. 

mL¤j ü‰wh©Lfëš Ïa‰fâj« E©fâjkhf 

ky®ªjJ. 19M« ü‰wh©oš M§»y fâj tšYe®fëš 

mš¡thÇ°Ä 

(Al-Khwarizmi) 
(780-850)
muòehL

  fâj¤Â‰F«, òéæaY¡F«  

mš¡thç°ä mt®fë‹  Óça 

g§fë¥ghdJ, Ïa‰fâj« k‰W« 

K¡nfhzéaš M»adt‰¿‹ 

t s ® ¢ Á ¡ F  m o ¥ g i l a h f 

mikªjJ.  xUgo k‰W« ÏUgo¢ 

rk‹ghLfS¡F K j ‹  K j è š 

Ït® K i w a h d ¤  Ô ® Î f i s 

më¤jh®. 

      mš¡thç°ä   Ïa‰fâj¤Âid 

cUth¡»at® vd¡ fUj¥gL»‹wh®. 

fâj¤Â‹ mo¥gil¢ brašfëš 

Ït® M‰¿a mça gâahdJ, 

ÏªÂa-mnuÃa v©QU¡fis 

mo¥gilahf¡ bfh©l mnuÃa 

v©QU¡fis nk‰f¤Âa ehLfS¡F 

m¿Kf¥gL¤Âaik¡F VJthŒ 

mikªjJ.

	m¿Kf«

	gšYW¥ò¡nfhitfŸ

	bjhFKiw tF¤jš

	Û. bgh. t. k‰W« Û. bgh. k

	é»jKW  nfhitfŸ 

	t®¡f _y«

	ÏUgo¢ rk‹ghLfŸ

ïa‰fÂj«ïa‰fÂj«
	 The human mind has never invented a labour-saving machine 
	 equal to algebra  - Author unknown

33

71
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72 10M« tF¥ò fz¡F

tiuaiw

K‹ndhoahd Õfh¡ (Peacock) (1791 - 1858) v‹gt® fâj¤Â‹ mo¥gil¢ brašfŸ 

k‰W« Ïa‰fâj¤Âš monfhŸfS¡fhd Áªjidia cUth¡»at®. Ïj‰fhfnt mt® 

“Ïa‰fâj¤Â‹ ô¡ë£’’ vd miH¡f¥g£lh®. k‰bwhU M§»y fâj m¿P® o kh®f‹ 

(De Morgan) (1806 - 1871) v‹gt® Õfh¡»‹ gâia éçth¡» tiuaW¡f¥g£l E© 

F¿pLfis¡ bfh©L fâj¤Â‰F j‹ g§fë¥ig¢ brŒjh®.

	 Ï¥ghl¥gFÂæš neçaš rk‹ghLfë‹ bjhFÂ k‰W« ÏUgo¢ rk‹ghLfŸ 

M»at‰¿‰F Ô®Îfis¡ fhQ« Kiwfëš ftd« brY¤Jnth«. 

3.2	 ÏU kh¿fëš mikªj xU§fik neçaš rk‹ghLfŸ

	 (System of linear equations in two unknowns)

	 ax b+  = 0,  a 0! , v‹w x-š mikªj xUgo¢ rk‹gh£il 9M« tF¥Ãš f‰nwh«.

	 a,b M»at‰¿š Fiwªjg£r« x‹whtJ ó¢Áa« Ïšiybaåš,  ax by c+ =  
v‹w x, y M»at‰¿š mikªj neçaš rk‹gh£il¡ fUJnth«. ,x x y y0 0= =  
M»a kÂ¥òfŸ neçaš rk‹gh£il ãiwÎ brŒÍkhdš,  tçir¢ nrho ( , )x y0 0  v‹gJ 

m¢rk‹gh£o‹ xU Ô®Î vd¥gL«. toéaèš ax by c+ =  v‹gJ xU js¤Âš 

mikªj xU ne®¡nfhlhF«. Ïªne®¡nfh£oYŸs x›bthU òŸë ( ,x y )-« ax by c+ =  
v‹w rk‹gh£o‹ xU Ô®thf mikÍ«.  kWjiyahf, rk‹gh£o‹ vªj xU Ô®Î  

( ,x y )-« ne®¡nfh£oYŸs xU òŸëahF«.  Mjyhš, ax by c+ =  v‹w rk‹gh£o‰F 

Koéè v©â¡ifæš Ô®ÎfŸ c©L.

	 ,x y-š mikªj KoÎW v©â¡ifæyhd neçaš rk‹ghLfis xU§nf fU¤Âš 

bfh©lhš, mit ,x y-š mikªj neçaš rk‹ghLfë‹ bjhF¥ò (system of linear 
equations) mšyJ xU§fik¢ rk‹ghLfŸ (simultaneous equations) vd¥gL«.

	 x x0= k‰W«y y0=  v‹gd bjhF¥Ã‹ mid¤J neçaš  rk‹ghLfisÍ« 

ãiwÎ brŒ»wJ våš, tçir¢ nrho ( , )x y0 0  MdJ ÏU kh¿èfëš mikªj neçaš 

rk‹ghLfë‹ bjhF¥Ã‹ Ô®Î vd¥gL«. 

 	 Ã‹tU« neçaš rk‹ghLfë‹ xU bjhF¥Ãid¡ fUJnth«.

					     a x b y c1 11+ = 				  

					     a x b y c2 2 2+ = 				  

(i) 	 ÏÂYŸs ÏU rk‹ghLfisÍ« ãiwÎ brŒÍkhW Fiwªjg£r« xU Ô®thtJ 

ÏU¥Ã‹, Ï¤bjhF¥ò x›Îik (consistent) bjhF¥ò vd¥gL«.

(ii) 	 nknyÍŸs  ÏU  rk‹ghLfisÍ«  xU§nf  ãiwÎ brŒÍkhW vªj xU Ô®Î« 

Ïšiybaåš,  Ï¤bjhF¥Ãid  x›thj (inconsistent) bjhF¥ò vd¥gL«.
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F¿¥òiu

	 (i) 	 rk‹ghL ax by c+ =  v‹gJ xU neçaš rk‹ghL vd¥gL»wJ. Vbdåš kh¿fŸ 

xU goia k£Lnk bfh©LŸsd k‰W« rk‹gh£oš kh¿fë‹ bgU¡f‰gy‹fŸ 

Ïšiy.

	 (ii)	 Ïu©o‰F nk‰g£l kh¿fëš mikªj xU§fik¢ rk‹ghLfisÍ« vL¤J¡ 

bfh©L Ô®Îfis¥ g‰¿ Muhayh«. Ï¤jifa rk‹ghLfis¥ g‰¿ nkš 

tF¥òfëš f‰f ÏU¡»nwh«.

	 ÏU kh¿fŸ x k‰W« y-fëš mikªj Ã‹tU« neçaš rk‹ghLfë‹ bjhF¥Ãid¡ 

fUJnth«.

				    	 a x b y c1 11+ = 				    (1)
					     a x b y c2 2 2+ = 				    (2)		
	 Ï§F bfhL¡f¥g£l x›bthU rk‹gh£oY«  Fiwªj g£r« xU kh¿ahtJ 

ÏU¡F«goahf, bfG¡fŸ  , , ,a b a b1 1 2 2  M»adt‰¿š Áy bfG¡fŸ ó¢Áakhf ÏU¡fyh«, 

mšyJ RU¡fkhf 0 , 0a b a b1

2

1

2

2

2

2

2
! !+ + vd ÏU¡f nt©L«.

	 rk‹ghLfŸ (1) k‰W« (2) M»at‰whš F¿¡f¥gL«  ne®¡nfhLfŸ, toéaš Kiwæš 

Ñœ¡f©l tiffëš mikayh«. 

	 (i)	Ïu©L  ne®¡nfhLfS« x‹iwbah‹W xnu xU òŸëæš bt£o¡ bfhŸsyh«. 

	 (ii)	Ïu©L  ne®¡nfhLfS« x‹iwbah‹W bt£o¡ bfhŸshkèU¡fyh«.

	 (iii)	Ïu©L  ne®¡nfhLfS« x‹¿‹ ÛJ x‹W bghUªÂ xnu ne®¡nfhlhfyh«.

	 tif (i)-š cŸsthW bt£o¡bfhŸS« òŸëahdJ xU§fik rk‹ghLfë‹ 

jå¤j Ô®Î mšyJ xnu xU Ô®Î (unique solution) MF«. 

tif (ii)-š T¿athW bt£o¡bfhŸshé£lhš bjhF¥Ã‰F Ô®Î Ïšiy (No solution). 

tif (iii)-‹ go bghUªJ« ne®¡nfhLfŸ våš, ne®¡nfh£o‹ ÛJ ÏU¡F« x›bthU 

òŸëÍ« bjhF¥Ã‹ xU Ô®Î¡F Ïiaªjjhf mikÍ«. vdnt, rk‹ghLfë‹ bjhF¥Ã‰F 

Koéè v©â¡ifæš (infinitely many solutions) Ô®ÎfŸ ÏU¡F«.  

	 Ï¥nghJ Ïa‰fâj Kiwfis¥ ga‹gL¤Â Ïu©L kh¿èfis¡ bfh©l neçaš 

rk‹ghLfë‹ bjhF¥Ã‰F Ã‹tU« Kiwfëš Ô®Î fh©ngh«.

	 (i) Ú¡fš Kiw	 (ii) FW¡F¥ bgU¡fš Kiw.

3.2.1  Ú¡fš Kiw (Elimination method)

	 Ï«Kiwæš bjhF¥ÃYŸs rk‹ghLfis bghU¤jkhd tifæš x‹W nr®¤J 

Ïu©L kh¿fëš x‹¿id Ú¡Fnth«. VnjD« xU kh¿ia Ú¡f Ã‹tU« têfëš eh« 

Ka‰Á brŒnth«.

	 (i) 	 Ú¡féU¡F« kh¿æ‹ bfG¡fis v©zséš rk¥gL¤J« bghU£L  

rk‹ghLfë‹ cW¥òfis cça v©fshš bgU¡f mšyJ tF¡f nt©L«.

	 (ii) 	 bgw¥g£l bfG¡fŸ kh¿a F¿fis¡ bfh©oU¥Ã‹, ÏU rk‹ghLfisÍ« 

T£o m«kh¿ia  Ú¡Ff. xnu F¿fis¡ bfh©oU¥Ã‹ x‹¿èUªJ 

k‰bwh‹iw fê¤J mªj kh¿ia Ú¡fyh«.
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F¿¥ò

vL¤J¡fh£L  3.1

	 Ô®: 	 x y3 5-  = –16 ,   x y2 5+  = 31

Ô®Î	 bfhL¡f¥g£l rk‹ghLfŸ

	  			   x y3 5-  = –16							      (1)	
				    x y2 5+  =  31 							      (2)

Ï›éU rk‹ghLfëY« y-‹  bfG¡fŸ v© kÂ¥Ãš rkkhfÎ«, vÂ®¡F¿ÍlD« 

ÏU¥gjhš,  eh« y-I vëjhf Ú¡fyh«.	  

	 (1) k‰W« (2) M»at‰iw¡ T£l,

				    5x = 15     (    x = 3.						     (3)
	  x = 3 v‹gij (1) mšyJ (2)-š ÃuÂæl y-¡F¤ Ô®Î fhz KoÍ«.

	  x = 3 v‹gij (1)-š ÃuÂæl,   3(3) –5y  =  –16   (        y = 5.

	 x = 3 k‰W« y = 5 vd ÏU rk‹ghLfëY« ÃuÂæl, 

	 3 (3) – 5 (5) = –16 k‰W« 2 (3) +5 (5) = 31 vd¡ »il¥gjhš,

	 bfhL¡f¥g£l rk‹gh£L¤ bjhF¥Ã‹ Ô®Î (3, 5) MF«. 

	 nknyÍŸs vL¤J¡fh£oš, Ô®Î fh©gÂš xU kh¿æš mikªj rk‹ghL (3)-I¥ 

bgWtnj K¡»akhd goahF«. Ï§F kh¿ y-I Ú¡»é£L x-š mikªj rk‹ghL (3)-I¥ 

bg‰WŸnsh«. Mfnt, kh¿fëš x‹iw Ú¡» é£L¥ Ã‹ò bjhF¥Ã‰F Ô®Î fhQ« 

Ï«Kiw Ú¡fš Kiw  (Elimination method) vd¥gL«.

vL¤J¡fh£L 3.2

	 11 bg‹ÁšfŸ k‰W« 3 mê¥gh‹fë‹ bkh¤j éiy ̀  50. nkY«,  8 bg‹ÁšfŸ k‰W« 3 

mê¥gh‹fë‹ bkh¤j éiy ̀  38 våš, xU bg‹Áš k‰W« xU mê¥gh‹ éiyia¡ fh©f.

Ô®Î	 xU bg‹Áè‹ éiy `x v‹f. xU mê¥ghå‹ éiy `y v‹f. 

	 bfhL¡f¥g£LŸs étu§fë‹ go, Ã‹tU« rk‹ghLfis¡ fhzyh«.

	        			           x y11 3+ =  50	  					     (1)
			    x y8 3+ 	 =  38						      (2)
	 (1)-š ÏUªJ (2)-I¡ fê¡f x3  = 12, 4x = .

	 x = 4-I  (1)-š ÃuÂæl, 	11(4) 3y+  = 50	  mjhtJ,   y 2= .

	 vdnt,  x= 4, y = 2. 	  
	 Mfnt, xU bg‹Áè‹ éiy ` 4 k‰W« xU mê¥ghå‹ éiy ` 2 MF«.

	    Ô®thf¥ bgw¥g£l x  k‰W« y M»at‰¿‹ kÂ¥òfis bfhL¡f¥g£l Ïu©L 

rk‹ghLfëY« ÃuÂæ£L, mt‰iw ãiwÎ brŒ»wjh vd¢ rçgh®¡fÎ«.

vL¤J¡fh£L 3.3

	 Ú¡fš Kiwæš Ô® : 		 3x y4+  = –25,   x y2 3-  = 6

F¿¥ò
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Ô®Î				       3x y4+ 	 = –25 					     (1)
			                                 	 x y2 3- 	 =  6 					     (2)

	 kh¿ x-I Ú¡f, rk‹ghL (1)-I  2 MY«, rk‹ghL (2)-I  – 3 MY« bgU¡Ff.

		       (1) #  2   (   	 x y6 8+ 	 = –50					     (3)

		       (2) #  –3 (  	 x y6 9- + 	 = –18					     (4)
	 rk‹ghLfŸ (3) k‰W« (4)- M»at‰iw¡ T£l, y17  = – 68  (   y  = – 4
	 y = – 4 vd rk‹ghL (1)-š ÃuÂæl,       ( )x3 4 4+ -  = – 25  (   x  = – 3
	 vdnt,  Ô®Î  ( –3, –4 ) MF«.

	 vL¤J¡fh£L 3.1-š brŒjgo, bfhL¡f¥g£l rk‹ghLfis¡ T£lnth mšyJ 

fê¡fnth brŒJ, kh¿fëš x‹iw Ú¡FtJ nknyÍŸs vL¤J¡fh£L 3.3-š  ÏayhJ. 

Mfnt, F¿pLfis jé®¤J x mšyJ y-‹ bfG¡fis v©zséš rk¥gL¤j eh« 

Áy cça  kh‰w§fis¢ rk‹ghLfëš brŒant©L«.  ÃwF m¢rk‹ghLfS¡F 

Ú¡fš Kiwæš Ô®Î fhzyh«.

vL¤J¡fh£L 3.4
	 Ú¡fš Kiwia¥ ga‹gL¤Â Ô®¡f:   x y101 99+  = 499,   x y99 101+  = 501

Ô®Î	 bfhL¡f¥g£l rk‹ghLfë‹ bjhF¥ò 

				    x y101 99+  = 499					     (1)
				    x y99 101+  = 501					     (2)
Ï§F rk‹ghLfis cça v©fshš bgU¡», kh¿fëš x‹iw Ú¡f KoÍ«.

	 ÏU¥ÃD«, xU rk‹gh£oYŸs x-‹ bfG, mL¤j rk‹gh£o‹ y-‹ bfGé‰F¢ 

rkkhf cŸsJ. Ï›th¿U¡F« nghJ ÏU rk‹ghLfis¡ T£oÍ« fê¤J« mnj Ô®Î 

bfh©l òÂa rk‹gh£L¤ bjhF¥Ãid¥ Ã‹tUkhW bgwyh«. 

	 (1)-cl‹ (2)-I¡ T£l	  x y200 200+ 	= 1000.   

	 Ïij 200  Mš tF¡f,		   x y+ 	 = 5				    (3)

	  (1)-èUªJ (2)-I¡ fê¡f,               x y2 2- 	= –2 
	 Ïij 2 Mš tF¡f,				     x y- 	 = –1 			          	 (4)		
	 rk‹ghLfŸ (3) k‰W« (4) M»adt‰iw¤ Ô®¡f,  x = 2,  y = 3 vd¥ bgwyh«.

	 njitahd Ô®Î  (2, 3) MF«.

vL¤J¡fh£L 3.5
	 Ú¡fš Kiwæš Ô®:  	  x y3 2 +^ h = xy7 ;   x y3 3+^ h = xy11   
Ô®Î	 bjhF¥Ãš xy cW¥òfŸ cŸsjhš Ï¤bjhF¥ghdJ ÏU neçaš rk‹ghLfë‹ 

bjhF¥gšy. 

	 bfhL¡f¥g£l rk‹ghLfŸ

					     x y3 2 +^ h = xy7 					     (1)
				    x y3 3+^ h = xy11 					     (2)

F¿¥òiu
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	 x = 0 våš, y = 0 k‰W« y = 0 våš, x = 0 MF«. 

	 vdnt, (0, 0) v‹gJ bjhF¥Ã‹ xU Ô®Î. 

	 Mfnt, k‰bwhU Ô®Î ÏU¥Ã‹ mJ x !  0, y 0!  vd ÏU¡f nt©L«.

	 eh« x !  0, y 0!  vd¡ bfhŸnth«. 

	 x›bthU  rk‹gh£o‹ ÏUòw§fisÍ« xy-Mš tF¡f,

				  
y x
6 3+ 	 = 7   mjhtJ,  

x y
3 6+  = 7			   (3)

		             k‰W«     
x y
9 3+  	= 11						      (4) 

	 Ï§F,  	 a
x
1= ,     b

y
1=  v‹f.

	 j‰nghJ, (3) k‰W« (4) M»ad Ã‹tU« neçaš rk‹ghLfshf mikÍ«.

		  		  a b3 6+ 	 = 7 				    (5)
				    a b9 3+ 	 = 11		              	 (6)

	 b-I Ú¡Ftj‰F V‰g, (6) #2  (   	18a + 6b	 = 22				    (7)

	 (5) -èUªJ (7) I¡ fê¡f,  	 a15- 	=  –15. mjhtJ, a  = 1.

	 a = 1 v‹gij (5)-š ÃuÂæl  b	 = 3
2

.	     Mfnt,  a = 1 k‰W« b = 
3
2

	 a = 1 våš, 	   
x
1 1= . Mfnt,  x  = 1

	 b = 
3
2  våš,  

y
1

3
2= . 	Mfnt, y

2
3= .

	 Mfnt, bjhF¥Ã‹ Ïu©L Ô®ÎfŸ ( 1,
2
3  ) k‰W« ( 0, 0 ).

 kh‰WKiw

	 	 	 x y3 2 +^ h	 = xy7 					    (1)
			   x y3 3+^ h	 = xy11 				    (2)
	 Ï¥bghGJ,  (2) × 2 – (1)  ( 	 15y	 = 15xy    ( 15y(1–x) = 0.  vdnt,  x = 1, y = 0

	 x = 1  våš,  y = 
2
3         	nkY«  y = 0 våš, x = 0

	 Mfnt, Ïu©L Ô®ÎfŸ ( 1,
2
3  ) k‰W« ( 0, 0 ) MF«.

F¿¥ò : 15y = 15xy v‹gij 15x = 15 vd vGÂdhš, y = 0 v‹gij ÏH¡f neçL«.

gæ‰Á 3.1

Ú¡fš Kiwia¥ ga‹gL¤Â Ã‹tU« rk‹gh£L¤ bjhF¥òfis¤ Ô®.

1.	 x y2 7+ = ,   x y2 1- = 	 2.	 x y3 8+ = ,  x y5 10+ =

3.	 x
y
2

4+ = ,   x y
3

2 5+ = 	 4.	 x y xy11 7- = ,   x y xy9 4 6- =

5.	
x y xy
3 5 20+ = , 

x y xy
2 5 15+ = , 0,x y 0! ! 	 6.	 x y xy8 3 5- = ,  x y xy6 5 2- =-

7.	 x y13 11 70+ = ,  x y11 13 74+ = 	 8.	 x y65 33 97- = ,  x y33 65 1- =

9.	
x y
15 2 17+ = , , ,

x y
x y1 1

5
36 0 0! !+ =      10.  

x y
2

3
2

6
1+ = , 0, 0, 0

x y
x y3 2 ! !+ =
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neçaš rk‹ghLfë‹ bjhF¥Ã‹ Ô®Îfë‹ fz¤Â‹ v© msit

(Cardinality of the set of solutions of the system of linear equations) 	
				    a x b y c1 1 1+ + 	= 0 					     (1)	
				    a x b y c2 2 2+ + = 0					     (2)

M»a ÏU rk‹ghLfë‹ bjhF¥ig vL¤J¡ bfhŸnth«.

Ï§F bfG¡fŸ mid¤J« bkŒba©fŸ k‰W« , .a b a b0 01

2

1

2

2

2

2

2
! !+ +   

y-‹ bfG¡fis¢ rk¥gL¤j, Ú¡fš Kiwia¥ ga‹gL¤Jnth«.

	 b2  Mš rk‹ghL (1)-I k‰W« b1  Mš rk‹ghL (2)-I bgU¡f eh« bgWtJ,

		     b a x b b y b c2 1 2 1 2 1+ + 	 = 0						      (3)

	   		   b a x b b y b c1 2 1 2 1 2+ +  = 0						      (4)

	 rk‹ghL (3)-èUªJ  rk‹ghL (4) I¡ fê¡f, 

		  b a b a x2 1 1 2-^ h 	= b c b c1 2 2 1-  (  x = 
a b a b

b c b c

1 2 2 1

1 2 2 1

-

-    (Ï§F 0a b a b1 2 2 1 !- )

	  x-‹ kÂ¥ig  (1) mšyJ (2)-š ÃuÂæl,

		       	y = 
a b a b

c a c a

1 2 2 1

1 2 2 1

-

-  vd¡ »il¡F«.  		  (Ï§F 0a b a b1 2 2 1 !- )

	 Mfnt,  x = 
a b a b

b c b c

1 2 2 1

1 2 2 1

-

-    k‰W«  y = 
a b a b

c a c a

1 2 2 1

1 2 2 1

-

- ,     0a b a b1 2 2 1 !- .	 (5)

	 Ï§F ÏU ãiyfis eh« fU¤Âš bfhŸSjš nt©L«. 

ãiy (i) 	 0a b a b1 2 2 1 !-  mjhtJ  
a

a

b

b

2

1

2

1!  vd ÏU¥Ã‹, 

		  neçaš rk‹ghLfë‹ bjhF¥Ã‰F xnubahU Ô®Î ÏU¡F«.

ãiy (ii)	 0a b a b1 2 2 1- =  mjhtJ  
a

a

b

b

2

1

2

1=  ,   0a2 !  k‰W« 0b2 !  v‹f.

  		
a
a

b
b

2

1

2

1 m= =  v‹f. Mfnt  a a1 2m=  k‰W«  b b1 2m=

		  a1  k‰W« b1  M»adt‰¿‹ kÂ¥òfis rk‹ghL (1)-š ÃuÂæl,

	      	   a x b y c2 2 1m + +^ h  = 0							       (6)

	 c c1 2m=  mjhtJ, 
c

c

2

1 m=  vd ÏUªjhš k£Lnk (6) k‰W« (2) M»at‰¿‰F¤ Ô®Î 

c©L.  Mfnt, c c1 2m=  våš, (1)-‹ vªjbthU Ô®Î«  (2)-‹ Ô®thf ÏU¡F« k‰W«

(2)-‹ vªjbthU Ô®Î«  (1)-‹ Ô®thf ÏU¡F«.

	 Mfnt, 
a

a

b

b

c

c

2

1

2

1

2

1 m= = =  våš, (1) k‰W« (2) M»a neçaš rk‹ghLfS¡F 

Koéè v©â¡ifæyhd Ô®ÎfŸ (infinitely many solutions) c©L. 

	 khwhf, c c1 2! m  våš, rk‹ghL (1)-‹ vªj xU Ô®Î« rk‹ghL (2)-I ãiwÎ  

brŒahJ. Ïnj nghy rk‹ghL (2)-‹ vªj xU Ô®Î« rk‹ghL (1)-I ãiwÎ brŒahJ.  

	 Mfnt, 
a

a

b

b

c

c

2

1

2

1

2

1!=  våš, rk‹ghLfë‹ bjhF¥Ã‰F¤ Ô®Î VJäšiy.
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	  nkny étç¤jt‰iw RU¡fkhf Ã‹tUkhW F¿¥ÃLnth«.

			    0a x b y c1 1 1+ + =  									       
			    0a x b y c2 2 2+ + = , Ï§F 0 , 0,a b a b1

2

1

2

2

2

2

2
! !+ +

  M»a rk‹ghLfë‹ bjhF¥Ã‰F

	   (i)	  0a b b a1 2 1 2 !-  mjhtJ 
a

a

b

b

2

1

2

1!  våš, xnubahU Ô®Î (unique solution) c©L.

	   (ii)	
a

a

b

b

c

c

2

1

2

1

2

1= =   våš, Koéè v©â¡ifæš Ô®ÎfŸ 

		  (infinitely many solutions) c©L. 

	   (iii)	 
a

a

b

b

c

c

2

1

2

1

2

1!=   våš, Ô®Î VJäšiy (no solution).

3.2.2	 FW¡F¥ bgU¡fš Kiw (Method of cross multiplication)

	 x k‰W« y M»a ÏU kh¿fëš cŸs xU neçaš rk‹ghLfë‹ nrho¡F Ú¡fš 

Kiwæš Ô®Î fhQ«nghJ, bfG¡fŸ Kiwahf¥ ga‹gL¤j¥g£L Ô®ÎfŸ bgw¥g£ld. 

Ô®Î fhQ« Ï«Kiwia nkY« vëikah¡f FW¡F bgU¡fš Kiw v‹w k‰bwhU Kiw 

cŸsJ. Ï«Kiwæš rk‹ghLfS¡F v›thW Ô®Î fh©gJ v‹gij Ïå étç¥ngh«. 
				    0a x b y c1 1 1+ + =  						      (1)

				    0a x b y c2 2 2+ + = ,     Ï§F 0a b b a1 2 1 2 !-  		  (2)

	 v‹w bjhF¥ig vL¤J¡ bfhŸnth«.  Ï¢rk‹ghLfë‹ bjhF¥Ã‰F 

	 x = 
a b a b

b c b c

1 2 2 1

1 2 2 1

-

- ,   y = 
a b a b

c a c a

1 2 2 1

1 2 2 1

-

-  M»ad Ô®Î vd ãWéÍŸnsh«.

	 mjhtJ,  
b c b c

x

1 2 2 1-
 =  

a b a b
1

1 2 2 1-
,   

c a c a
y

1 2 2 1-
 = 

a b a b
1

1 2 2 1-
	

	 nknyÍŸst‰iw Ã‹tU« mik¥Ãš vGjyh«.

			               
b c b c

x

1 2 2 1-
 = 

c a c a
y

1 2 2 1-
 = 

a b a b
1

1 2 2 1-
.	

nknyÍŸs bjhl®ig vëÂš ãidéš bfhŸs, Ã‹tU« m«ò¡F¿¥ gl« äfÎ« 

gaDŸsjhf ÏU¡F«.

x y 1

	 Ïu©L v©fS¡»ilnaÍŸs m«ò¡F¿, mit bgU¡f¥gL»‹wd v‹gij¡ 

fh£L»wJ. Ñœneh¡»a m«òF¿ fh£L« v©fë‹ bgU¡fš gyåèUªJ nkš neh¡»a 

m«ò¡F¿ fh£L« v©fë‹ bgU¡fš gyid¡ fê¡f nt©L«.

	 nknyÍŸsthW rk‹ghLfë‹ bjhF¥Ã‰F Ô®Î fhQ« Kiwæid FW¡F¥ 

bgU¡fš Kiw (cross multiplication method) v‹ngh«.

F¿¥ò

b1

b2

c1

c2

a1

a2

b1

b2
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	  nkY«, 
b c b c

x

1 2 2 1-
	 = 

c a c a
y

1 2 2 1-
	= 

a b a b
1

1 2 2 1-
	 vd vGJ« nghJ 

b c b c1 2 2 1-   mšyJ   c a c a1 2 2 1-  MdJ ó¢Áa¤Â‰F¢ rkkhf ÏU¡fyh«. Mdhš  

a b a b 01 2 2 1 !-  vd ÏU¡f nt©L«.

0a x b y c1 1 1+ + =  
	 0a x b y c2 2 2+ + =  v‹w rk‹ghLfë‹ bjhF¥Ã‰F

(i)       b c b c1 2 2 1-  = 0 k‰W«   a b a b 01 2 2 1 !-   våš,  x = 0 MF«.

(ii)      c a c a1 2 2 1-  = 0  k‰W«    a b a b 01 2 2 1 !-   våš, y = 0 MF«.

	 Ïå, xnubahU (unique solution) Ô®it¡ bfh©l rk‹ghLfë‹ bjhF¥ig vL¤J¡ 

bfh©L, mt‰¿‹ Ô®éid FW¡F¥ bgU¡fš Kiwæš fh©ngh«.

vL¤J¡fh£L 3.6

	 FW¡F¥ bgU¡fš Kiwia¥ ga‹gL¤Â Ô®¡f. 

			            2x + 7y – 5 = 0
		            –3x + 8y	       = –11

Ô®Î : bfhL¡f¥g£l rk‹ghLfë‹ bjhF¥ò

			            2x + 7y – 5	 = 0
			   –3x + 8y +11	 = 0

FW¡F¥ bgU¡fš Kiwia¥ ga‹gL¤j, 

bfG¡fis m«ò¡F¿¥ gl¤Âš fh£oathW 

mik¡»nwh«.

    	
( )( ) ( )( )

x
7 11 8 5

(
- -

 = 
( )( ) ( )( )

y
5 3 2 11- - -

 = 
( )( ) ( )( )2 8 3 7

1
- -

.

	 (  x
117

  = y
7-

  = 
37
1 .   vdnt, x = , y

37
117

37
7=- .

	 Mfnt, Ô®Î  ,
37
117

37
7-` j MF«.

vL¤J¡fh£L 3.7
	 FW¡F bgU¡fš Kiwia¥ ga‹gL¤Â Ã‹tU« bjhF¥Ãid Ô®¡f:

	   	 3x + 5y = 25,	    7x + 6y = 30

Ô®Î   bfhL¡f¥g£LŸs rk‹gh£o‹ bjhF¥ò	  3x + 5y –25 = 0,   7x + 6y–30 = 0
	 Ï§F, FW¡F¥ bgU¡fY¡F¡ bfG¡fis Ã‹ tUkhW vGj, 

x y 1
5  –25 3 5
6  –30 7 6

x y 1
7 –5 2 7
8 11 –3 8
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	 vdnt,   	 x
150 150- +

  = y
175 90- +

  =  
18 35

1
-

   (   x y
0 85 17

1=
-

=
-

.	 	

	 Mfnt, Ô®Î (0, 5) MF«. 

      Ï§F x
0

 = 
17
1-  Ï‹ bghUŸ x = 

17
0

-
 = 0. vdnt, x

0
 v‹gJ xU F¿pL k£Lnk 

ó¢Áa¤jhš tF¥gjhf fUj¡TlhJ.   X® v©iz ó¢Áa¤jhš tF¥gJ v‹gJ 

fâjéaèš tiuaW¡f¥gLtÂšiy.

vL¤J¡fh£L 3.8

	 X® <çy¡f v©âš, x‹wh« Ïl Ïy¡f v©, g¤jh« Ïl Ïy¡f v©iz¥ nghš 

ÏU kl§fhf cŸsJ. Ïy¡f§fŸ Ïl« kh¿dhš »il¡F« òÂa v©, bfhL¡f¥g£l 

v©izél  27 mÂf« våš, bfhL¡f¥g£l <çy¡f v©iz¡ f©LÃo¡f.

Ô®Î	 v©â‹ g¤jh« Ïl Ïy¡f« k‰W« x‹wh« Ïl Ïy¡f§fŸ Kiwna x k‰W« y 
v‹f. Mfnt, v©iz éçth¡f Kiwæš x y10 +  vd vGjyh« (vL¤J¡fh£lhf,  

35 = 10(3)+5 vd vGjyh«). Ïy¡f§fŸ Ïl« khW« nghJ x-MdJ x‹wh« Ïl 

Ïy¡fkhfÎ«, y-MdJ g¤jh« Ïl Ïy¡fkhfÎ« khW»‹wd. éçth¡f 

Kiwæš òÂa v© 10y + x vd vGjyh«.  bfhL¡f¥g£l Kjš ãgªjidæ‹go,

					       y x2=   (    x y2 -  = 0					     (1)

	 nkY«, bfhL¡f¥g£l Ïu©lhtJ ãgªjidæ‹ go, 

		   	 ( ) ( )y x x y10 10+ - + 	 = 27
 	 ( 		  x y9 9- + 	 = 27    (    x y- +  = 3		  (2)

 	 rk‹ghLfŸ (1) k‰W« (2) M»adt‰iw¡ T£l,	 x  = 3.

 	 rk‹ghL (2)-š  x 3=  vd¥ ÃuÂæl,   y  = 6.

	 vdnt,  bfhL¡f¥g£l v© 	=  (10#3) + 6 = 36.

vL¤J¡fh£L 3.9

	 xU Ã‹d¤Â‹ bjhFÂia 3 Mš bgU¡»Í« gFÂæèUªJ 3 I¡ Fiw¤jhš 

»il¡f¥bgW« Ã‹d« 
11
18 . Mdhš, mnj Ã‹d¤Â‹ bjhFÂÍl‹ 8 I¡ T£o, gFÂia 

ÏUkl§fh¡»dhš »il¡f¥ bgW« Ã‹d« 
5
2  våš, m¥Ã‹d¤ij¡ f©LÃo.

 Ô®Î	 Ã‹d¤ij 
y
x   vd¡bfhŸf. bfhL¡f¥g£l ãgªjidfë‹ go, eh« bgW« 

rk‹ghLfŸ Kiwna

	
y

x
3

3
-

 = 
11
18   k‰W«   

y
x
2

8+   = 
5
2     (   x11  = y6 18-   k‰W«  x5 40+  = y4

           vdnt, 	 x y11 6 18- + 	= 0						      (1)
			   x y5 4 40- + 	= 0						      (2)

F¿¥ò
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	 (1) k‰W« (2)-fë‹ bfG¡fis 0a x b y c1 1 1+ + = , 0a x b y c2 2 2+ + =  v‹w 		

	 rk‹ghLfë‹ bfG¡fSl‹ x¥Ãl

			   a1  = 11,  b1  = – 6,  c1= 18 ;    a2  = 5,   b2  = –4,    c2  = 40.  

	 vdnt, 	 a b a b1 2 2 1- 	= ( )( ) ( )( )11 4 5 6- - -  = 14- !  0.

	 Mfnt, Ï¤bjhF¥Ã‰F xnubahU Ô®Î cŸsJ. 

	 bfG¡fis FW¡F¥ bgU¡fš Kiwæš vGJ« nghJ,

x y 1
–6 18 11 –6

–4 40 5 –4

	 (     x
240 72- +

	 = y
90 440-

 = 
44 30
1

- +
    (     x

168-
   =  y

350-
 =  

14
1

-

           ( 	 x 	= 
14
168  = 12 ;   y  = 

14
350  = 25.   Mfnt, njitahd Ã‹d« = 

25
12 .

vL¤J¡fh£L 3.10

	 8 M©fŸ k‰W« 12 ÁWt®fŸ nr®ªJ xU ntiyia 10 eh£fëš brŒJ Ko¥g®. 

mnj ntiyia 6 M©fŸ k‰W« 8 ÁWt®fŸ nr®ªJ 14 eh£fëš brŒJ Ko¥g®. xU 

M© jåahf m›ntiyia v¤jid eh£fëš brŒJ Ko¥gh®? xU ÁWt‹ jåahf 

m›ntiyia v¤jid eh£fëš brŒJ Ko¥gh‹?

Ô®Î	 xU M© xU ntiyia jåahf brŒJ Ko¡f MF« eh£fŸ  x v‹f. 

	 vdnt, xU M© xU ehëš brŒÍ« ntiyæ‹ msÎ  
x
1  g§F. 

	 xU ÁWt‹ m›ntiyia jåahf brŒJ Ko¡f MF« eh£fŸ y   v‹f.  

	 vdnt, xU ÁWt‹ xU ehëš brŒÍ« ntiyæ‹ msÎ y
1  g§F. Ï§F, 

0 0k‰W«x y! !  v‹gJ bjëÎ. 

	 8 M©fŸ k‰W« 12 ÁWt®fŸ nr®ªJ xU ehëš brŒÍ« ntiy =  
10
1

	 Mfnt,        	
x y
8 12+ 	 = 

10
1 							       (1)

	 6 M©fŸ, 8 ÁWt®fŸ nr®ªJ xU ehëš brŒÍ« ntiy = 
14
1  MF«. 

	 Mfnt,  	
x y
6 8+ 	 =  

14
1 							      (2)

	    		 a = 
x
1   vdÎ« b = 

y
1  vdÎ« bfhŸf. 	

	 (1) ( 	           a b8 12+ 	=  
10
1     ( 	   a b4 6

20
1+ -  = 0.			   (3)

	 (2) ( 	 a b6 8+ 	 =  
14
1 	    ( 	  a b3 4

28
1+ -   = 0.			   (4)	
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rk‹ghLfŸ (3) k‰W« (4) M»at‰¿‹ bfG¡fis FW¡F¥ bgU¡fš Kiwæš vGj,

		               a		    b	          1
			   6		

20
1- 	          4 	     6

			   4		
28
1- 	          3	   	     4

 	  (  a

14
3

5
1- +

 =  	 b

20
3

7
1- +

 = 
16 18

1
-

.  (  a

70
1-

 = b

140
1-

 =  
2
1
-

. 

           vdnt,  a  = 
140
1 ,  b   = 

280
1 .  	Mfnt, x  = 

a
1  = 140 ,  y  = 

b
1  = 280.

	 Mfnt, xU M© jåahf m›ntiyia Ko¡f 140 eh£fS«, xU ÁWt‹ jåahf 

mnj ntiyia Ko¡f 280 eh£fS« MF«.

gæ‰Á 3.2
1.	 FW¡F¥ bgU¡fš Kiwia¥ ga‹gL¤Â Ã‹tU« rk‹ghLfë‹ 

bjhF¥òfis¤ Ô®¡f.

	   (i)  x y3 4 24+ = , x y20 11 47- = 	    (ii)  . . .x y0 5 0 8 0 44+ = , . . .x y0 8 0 6 0 5+ =

	 (iii) ,x y x y
2
3

3
5

2
3 2 6

13- =- + = 	    (iv) ,
x y x y
5 4 2 2 3 13- =- + =

2.	 Ã‹tU« fz¡FfS¡fhd¢ rk‹ghLfis mik¤J, mt‰¿‹ Ô®Îfis¡ fh©f.

	   (i)	 xU v© k‰bwhU v©â‹ _‹W kl§ifél 2 mÂf«. Á¿a v©â‹

4 kl§fhdJ bgça v©izél 5 mÂf« våš, m›bt©fis¡ fh©f.

	 (ii)	 ÏU eg®fë‹ tUkhd§fë‹ é»j« 9 : 7. mt®fë‹ bryÎfë‹ é»j« 
4 : 3. x›bthUtU« khjbkh‹W¡F ` 2000 nrä¡f Koªjhš, mt®fSila 

khjhªÂu tUkhd¤ij¡ fh©f.

	 (iii)	 xU <çy¡f v©â‹ kÂ¥ò mj‹ Ïy¡f§fë‹ TLjš nghš 7 kl§F 

cŸsJ. Ïy¡f§fis ÏlkhWjš brŒa »il¡F« v© bfhL¡f¥g£l 

v©izél 18 FiwÎ våš, m›bt©iz¡ fh©f.

	 (iv)	 3 eh‰fhèfŸ k‰W« 2 nkirfë‹ bkh¤j éiy ̀  700. nkY« 5 eh‰fhèfŸ k‰W« 

3 nkirfë‹ bkh¤jéiy ` 1100  våš, 2 eh‰fhèfŸ k‰W« 3 nkirfë‹ 

bkh¤jéiyia¡ fh©f.

	 (v)	 xU br›tf¤Â‹ Ús¤ij 2 br. Û mÂfç¤J  mfy¤ij 2 br.Û Fiw¤jhš, mj‹ 

gu¥ò 28 r. br.Û Fiw»wJ.  Ús¤ij 1 br.Û Fiw¤J mfy¤ij 2 br.Û mÂfç¤jhš, 

br›tf¤Â‹ gu¥ò 33 r. br. Û mÂfç¡F« våš, br›tf¤Â‹ gu¥ig¡ fh©f. 

	 (vi)	 Óuhd ntf¤Âš xU F¿¥Ã£l öu¤ij xU bjhl® t©o F¿¥Ã£l neu¤Âš 

flªjJ. bjhl® t©oæ‹ ntf« kâ¡F 6 ».Û vd mÂfç¡f¥g£oUªjhš 

m¤öu¤ij¡ fl¡f, F¿¥Ãl¥g£oUªj neu¤ij él 4 kâ neu« Fiwthf 

m¤bjhl® t©o vL¤J¡ bfh©oU¡F«. bjhl® t©oæ‹ ntf« kâ¡F 

6 ».Û vd Fiw¡f¥g£oUªjhš, mnj öu¤ij¡ fl¡f F¿¥Ãl¥g£oUªj 

neu¤ijél 6 kâneu« mÂfç¤ÂU¡F« våš, gaz öu¤ij¡ f©LÃo.
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3.3  	 ÏUgo gšYW¥ò¡nfhitfŸ (Quadratic Polynomials)

0a0 !  k‰W« , , , ...,a a a an1 2 3  v‹gd bkŒba©fŸ våš, 

a x a x a x a x a
n n n

n n0 1

1

2

2

1
g+ + + + +

- -

-
 v‹gJ x-š mikªj go n I¡ bfh©l 

xU gšYW¥ò¡nfhitahF«.

	 kh¿  x-š  go 2 cŸs gšYW¥ò¡nfhit,  ÏUgo gšYW¥ò¡nfhit (Quadratic 

Polynomial) vd¥gL«. nkY«, bkŒ kh¿èfis ó¢Áa¤ij¥ goahf¡ bfh©l nfhitfshf¡

fUjyh«. bghJthf ÏUgo gšYW¥ò¡nfhitia ( )p x ax bx c
2

= + +  vd

vGJnth«. Ï§F a 0! , b k‰W« c v‹gd bkŒba© kh¿èfŸ.

	 vL¤J¡fh£lhf, 1x x
2
+ + , 3 1x

2
- , 2x x

2
3

3
72

- + -  M»ad ÏUgo 

gšYW¥ò¡nfhitfshF«. 

	 x k= -š, ( )p x ax bx c
2

= + +  v‹w ÏUgo gšYW¥ò¡nfhitæ‹ kÂ¥Ãid x-¡F¥ 

gÂyhf k I¥ ÃuÂæ£L¥ bgwyh«. Mfnt, x k= -š ( )p x -‹ kÂ¥ò ( )p k ak bk c
2

= + +  MF«.

3.3.1	 gšYW¥ò¡nfhitæ‹ ó¢Áa§fŸ (Zeros of Polynomials)

	 p(x) v‹w xU gšYW¥ò¡nfhitia vL¤J¡bfhŸf. p(k) = 0 vDkhW mikÍ« 

bkŒba© k-I gšYW¥ò¡nfhit p(x)-‹ ó¢Áa« (zero) v‹ngh«.

vL¤J¡fh£lhf,

        q(x) = 5 6x x
2
- +  v‹w gšYW¥ò¡nfhitæ‹ ó¢Áa§fŸ 2 k‰W« 3 MF«.   Vbdåš 

q(2) = 0 k‰W« q(3) = 0.

Áy gšYW¥ò¡nfhitfS¡F bkŒba©fshyhd ó¢Áa§fŸ Ïšyhkš 

ÏU¡fyh«. vL¤J¡fh£lhf ( ) 1p x x
2

= + v‹w gšYW¥ò¡nfhit¡F bkŒba©fëš 

ó¢Áa§fŸ Ïšiy. mjhtJ p k 0=^ h  v‹wthW k v‹w vªjbthU bkŒba©Q« 

Ïšiy. toéaè‹go gšYW¥ò¡nfhitæ‹ ó¢Áa« v‹gJ gšYW¥ò¡nfhitæ‹ 

tiuglK« x-m¢R« bt£o¡ bfh©lhš, bt£o¡ bfhŸS« òŸëæ‹ x Ma¤bjhiyÎ 

MF«. gl§fŸ 3.1 k‰W« 3.2 M»at‰iw¥ gh®¡fÎ«

y = 

gl« 3.1 gl« 3.2

1y x
2

= +
5 6x x

2
- +

O O
1x

2
+ -¡F bkŒba© 

ó¢Áa§fŸ Ïšiy

x

y

(2, 0)

(3, 0)
x

y

(0, 1)

yl yl

xl xl

x
2–5x+6-¡F bkŒba© 

ó¢Áa§fŸ 2 k‰W« 3
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209x x
2

+ + -‹
fhuâfis¥ Ã‹tU« 

KiwæY« fhzy«.

    20
4	 5  a  4+5=9,  4×5=20

4
1

       5
1

( 4x + ) ( 5x + ).

 x2 -‹ bfG

kh¿è cW¥ò

F¿¥òiu

3.3.2 	ÏUgo gšYW¥ò¡ nfhitæ‹ ó¢Áa§fS¡F« bfG¡fS¡F« cŸs 

bjhl®ò (Relationship between zeros and Coefficients of a Quadratic Polynomial)

	 bghJthf,  ( )p x ax bx c
2

= + + , a 0! , v‹w ÏUgo gšYW¥ò¡nfhitæ‹ 

ó¢Áa§fŸ a  k‰W« b  våš, fhuâ¤ nj‰w¤Â‹go x a-  k‰W«  x b-  v‹gd  

p(x)-‹ fhuâfshF«.  

 	 vdnt,  ax bx c
2
+ +  	=  k x xa b- -^ ^h h Ï§F k xU ó¢Áak‰w kh¿è MF«. 

					     = k x x
2
a b ab- + +^ h6 @

	 ÏUòwK« x2 , x-‹ bfG¡fisÍ« k‰W« kh¿èfisÍ« x¥ÃL« nghJ,

		   	 a= k,  b= ( )k a b- +   k‰W«	 c  = kab  vd »il¡»wJ.

 ( )p x ax bx c
2

= + + -‹ bfG¡fS¡F«, ó¢Áa§fS¡F« Ïilnaahd mo¥gil¤ bjhl®ò

	 ó¢Áa§fë‹ TLjš,   a b+    = 
a
b-  =  – 

x-‹ bfG 

x
2-‹ bfG 

	 ó¢Áa§fë‹ bgU¡f‰gy‹  ab  =  
a
c  =   kh¿è cW¥ò 

x
2-‹ bfG 

vL¤J¡fh£L 3.11

	  9 20x x
2
+ +  v‹w  ÏUgo gšYW¥ò¡nfhitæ‹ ó¢Áa§fis¡ fh©f. 

ó¢Áa§fS¡F« bfG¡fS¡F« ÏilnaÍŸs mo¥gil¤ bjhl®òfis¢ rçgh®¡f.

Ô®Î	 ( ) 9 20p x x x
2

= + + 	 = x x4 5+ +^ ^h h v‹f.

	 p x 0=^ h   ( 	 x x4 5+ +^ ^h h = 0  	

	 `   	           x 4=-  mšyJ  x 5=-

j‰nghJ,	 p(–4)	= (–4+4)(–4+5) = 0  k‰W«  

		  p(–5)	= (–5+4)(–5+5) = 0

Mfnt  	 ( )p x 	= 209x x
2

+ +  -‹ ó¢Áa§fŸ –4 k‰W« –5.

	 ó¢Áa§fë‹ TLjš = –9,  bgU¡f‰gy‹ 20=  	   (1)

	 mo¥gil¤ bjhl®òfëèUªJ,

	 ó¢Áa§fë‹ TLjš 	= –
x-‹ bfG 

x
2-‹ bfG 

= 
1
9-  = –9	  (2)	

ó¢Áa§fë‹ bgU¡f‰gy‹ = 
kh¿è cW¥ò 

x
2-‹ bfG 

 = 
1
20  20=    (3)

	 Ï›thW, mo¥gil¤ bjhl®òfŸ rçgh®¡f¥g£ld.
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F¿¥ò

	 ÏUgo gšYW¥ò¡nfhit ( )p x ax bx c
2

= + + -¡F mÂfg£rkhf ÏU 

ó¢Áa§fŸ ÏU¡fyh«. VnjD« a 0!  v‹gj‰F a x x
2
a b ab- + +^^ h h v‹w 

gšYW¥ò¡nfhit¡F  a  k‰W« b  v‹w ó¢Áa§fŸ cŸsd.  a MdJ ó¢Áak‰w 

vªj xU bkŒba©zhfÎ« ÏU¡fyh« v‹gjhš a  k‰W« b -fis ó¢Áa§fshf¡ 

bfh©l ÏUgo gšYW¥ò¡nfhitfŸ Koéè v©â¡ifæš cŸsd.

vL¤J¡fh£L 3.12
	 xU ÏUgo gšYW¥ò¡nfhitæ‹ ó¢Áa§fë‹ TLjš –4 k‰W« mj‹ 
bgU¡f‰gy‹ 3 våš, m¡nfhitia¡ fh©f.

Ô®Î	 ÏUgo gšYW¥ò¡nfhitæ‹ ó¢Áa§fŸ a  k‰W« b  v‹f

	 a b+  = – 4 k‰W«  ab  = 3 vd¡ bfhL¡f¥g£LŸsJ. 

	 njitahd gšYW¥ò¡ 	nfhitfëš x‹W,

			   ( )p x 	 = ( )x x
2
a b ab- + +

				    = ( 4) 3x x
2
- - +  = 4 3x x

2
+ +  MF«.

vL¤J¡fh£L 3.13

	 x = 
4
1  k‰W« x = –1 v‹w ó¢Áa§fis¡ bfh©l ÏUgo gšYW¥ò¡nfhitia¡ 

fh©f.

Ô®Î	
ÏUgo gšYW¥ò¡nfhit p(x)-‹ 

ó¢Áa§fŸ a  k‰W« b  v‹f.

ó¢Áa§fS¡F« bfG¡fS¡F«  

ÏilnaÍŸs bjhl®Ã‹ thæyhf, 

	 ( )p x 	= ( )x x
2
a b ab- + +

		 = x x
4
1 1

4
1 1

2
- - + -` ` ^j j h	

		 = x x
4
3

4
12

+ -

x x4 3 12
+ -  v‹w gšYW¥ò¡nfhitæ‹ ó¢Áa§fS«

4
1  k‰W« –1 MF«.

x x20 15 52
+ -  v‹w gšYW¥ò¡nfhitæ‹ ó¢Áa§fS«

4
1  k‰W« –1 MF«.

kx kx k4 32
+ -  v‹w gšYW¥ò¡nfhitæ‹ ó¢Áa§fS«

4
1  k‰W« –1 MF«, k R! .

gæ‰Á 3.3
1.	 Ã‹tU« ÏUgo gšYW¥ò¡nfhitfë‹  ó¢Áa§fis¡  fh©f. ó¢Áa§fS¡F« 

bfG¡fS¡F« Ïilna cŸs bjhl®òfis¢ rçgh®¡f.

	 (i) 2 8x x
2
- -    (ii) 4 4 1x x

2
- + 	 (iii) 6 3 7x x

2
- - 	       (iv) 4 8x x

2
+

	 (v) 15x
2
- 	    (vi) 3 5 2x x

2
- + 	 (vii) 2 2 1x x2

2
- + 	     (viii) 2 143x x

2
+ -

F¿¥ò

kh‰W Kiw

njitahd gšYW¥ò¡nfhitæid 

neuoahf Ã‹tUkhW fhzyh« :

 p(x)	= x x
4
1 1- +` ^j h

 	 = x x
4
3

4
12

+ - .

ó¢Áak‰w bkŒba©zhš p(x)-I¥ bgU¡» 

4
1  k‰W« -1-fis ó¢Áakhf¡ bfh©l gy 

gšYW¥ò¡nfhitfis¥ bgwyh«.
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2.	 Ã‹tU« x›bthU ÃçéY« bfhL¡f¥g£LŸs nrho v©fis Kiwna 

ó¢Áa§fë‹ TLjyhfÎ« k‰W« mitfë‹ bgU¡f‰gydhfÎ« bfh©l 

gšYW¥ò¡nfhitia¡ fh©f.

	 (i)   3, 1	 (ii)  2, 4		  (iii)   0, 4		  (iv)    ,2
5
1

	 (v) ,
3
1 1 	 (vi) ,

2
1 4- 		  (vii) ,

3
1

3
1- 		  (viii) ,3 2

3.4 	 bjhFKiw tF¤jš (Synthetic Division)

	 29 I 7Mš tF¡F« nghJ <Î 4 k‰W« ÛÂ 1 vd ek¡F¤ bjçÍ«. Mfnt 29 = 4(7)+1.
Ïij¥nghynt gšYW¥ò¡nfhit ( )p x -I k‰bwhU gšYW¥ò¡nfhit ( )q x  Mš tF¤jhš 

ek¡F <Î«, ÛÂÍ« »il¡F«.  Ï›thW  ( )p x  = (<Î) ( )q x + ÛÂ 

	  	mjhtJ ( )p x =s x q x r x+^ ^ ^h h h. Ï§F s x^ hMdJ ÛÂ k‰W« r x^ h-‹ go < q x^ h-‹ go,

ÏJ tF¤jš goKiw (Division Algorithm) vd¥gL«. 

	 ( )q x 	= x a+  våš, r x^ h-‹ go = 0 MF«. mjhtJ,  r x^ h xU kh¿èahf ÏU¡F«.

	 Mfnt, ( )p x 	= s x x a r+ +^ ^h h  Ï§F r   xU kh¿èahF«. 
		 Ï¥gšYW¥ò¡nfhitæš       x = –a  vd¥ÃuÂæl, 

	 p a-^ h = s a a a r- - + +^ ^h h   (  r  = p a-^ h.

	 Mfnt,  ( )p x -I  x + a Mš tF¡f »il¡F« ÛÂia, x = – a 
	 vd ( )p x -š ÃuÂæ£L¡ fhzyh«. mjhtJ, ÛÂ ( )p a-  MF«.

tF¤jš goKiw :
      ( )p x  v‹gJ tFgL« nfhitahfÎ«, q x^ h v‹gJ tF¤ÂahfÎ« ÏUªjhš, 

tF¤jš goKiwæ‹go,

    ( )p x  = s x q x r x+^ ^ ^h h h vd vGjyh«.

ÏÂèUªJ Ã‹tU« KoÎfis¥ bgW»nwh«.

   (i)	 q(x) v‹gJ xUgo¡ nfhit våš, ÛÂ r x^ h= r xU kh¿èahF«.

  (ii)    q(x)-‹ go 1 våš,  ( )p x -‹ go = ( ( )s x -‹ go) + 1

  (iii)  ( )p x -I x a+  Mš tF¡F« nghJ, ÛÂahdJ ( )p a-  MF«.

	 (iv)	 r = 0 våš, p(x)-I q(x) tF¡»wJ mšyJ p(x)-‹ xU fhuâ q(x) MF«.

	 gšYW¥ò¡nfhitia neçaš gšYW¥ò¡nfhitahš tF¡F« 

Áw¥ghd xU Kiwæid ghnyh u~Ã‹ (Paolo Ruffin)  v‹gt® 1809 
M« M©oš m¿Kf¥gL¤Âdh®. m«Kiw bjhFKiw tF¤jš 

(synthetic division) vd¥gL«. xU gšYW¥ò¡nfhitia xUgo 

gšYW¥ò¡nfhitædhš tF¡f, m¥gšYW¥ò¡nfhitæš cŸs 

bfG¡fis k£Lnk ga‹gL¤JtJ,  bjhF Kiw tF¤jè‹ 

Áw¥ghF«. 
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bjhFKiw tF¤jiy xU vL¤J¡fh£Ll‹ és¡Fnth«. 

tF¡f¥gL« gšYW¥ò¡nfhit ( )p x  = 2 4x x x
3 2
+ - -  k‰W« tF¤Â ( )q x  = x 2+  

v‹f. <Î ( )s x  k‰W« ÛÂ r M»at‰iw Ã‹tUkhW f©LÃo¡fyh«.

go 1	 bfhL¡f¥g£l tF¡f¥gL« k‰W« tF¡F« gšYW¥ò¡nfhitfis x-‹ 

mL¡Ffis¥ bghW¤J Ïw§F tçiræš vGJf. gl¤Âš 

fh£oathW tF¡f¥gL« nfhitæ‹ bfG¡fis Kjèš 

tçiræš vGJf.  éLg£l cW¥òfS¡F 0 vd vGJf.

go 2  	 tF¡F« nfhitæ‹ tF¤Âæ‹ ó¢Áa¤ij¡ fh©f.

go 3	 Ïu©lhtJ tçiræš Kjèš 0 vGJf. gl¤Âš fh£oathW 2-M« k‰W« 3-M« 

tçirfis j¡f v©fshš ãu¥òf.						   

											                    ÛÂ

go 4	 _‹whtJ tçiræš filÁ v© ÛÂahfÎ« k‰wit <é‹ bfG¡fshfÎ« 

mikÍ«.  Mfnt <Î 1x
2
-  k‰W« ÛÂ  –2.

vL¤J¡fh£L 3.14

	  7 3x x x
3 2
+ - -  v‹gij x 3-  Mš tF¡F« nghJ »il¡F« <Î k‰W« ÛÂ fh©f.

Ô®Î	 ( )p x  = 7 3x x x
3 2
+ - -  v‹f. tF¡F« nfhitæ‹ ó¢Áa« + 3 MF«.

	     3		  1	 1	 –7	 –3

			   0	 3	 12	 15

			   1	 4	 5	 12  $  ÛÂ

` 	  ( )p x  I x 3-  Mš tF¡f¥gL« nghJ <Î  4 5x x
2
+ +  k‰W« ÛÂ 12.

vL¤J¡fh£L 3.15

 	 2 14 19 6x x x x
4 3 2
+ - - +  -I   x2 1+  Mš tF¡F« nghJ,  6x ax bx

3 2
+ - -

v‹gJ <thdhš,  a k‰W« b M»at‰¿‹ kÂ¥òfisÍ«  k‰W«  ÛÂiaÍ« fh©f.

Ô®Î    ( )p x  = 2 14 19 6x x x x
4 3 2
+ - - +  v‹f.

	 tF¡F« nfhit  x2 1+ . vdnt, tF¡F« nfhitæ‹ ó¢Áa«  x = 
2
1-

				  
2
1- 	 2	   1	 –14	 –19	 6

					     0	 –1	    0	     7	 6

					     2	  0	 –14	 –12	 12	 $  ÛÂ 

	 1	   2	 –1	 –4

	 0	 –2	  0	   2

	 1+0	 2+(–2)	 –1+0	 –4+2

	 = 1	 = 0	 = –1	 = –2

1#(–2) 0#(–2) –1#(–2)
–2

1 2 –1 –4

2 4x x x
3 2
+ - -
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F¿¥ò

	 Mfnt, 2 14 19 6x x x x
4 3 2
+ - - + 2 14 12 12x x x

2
1 3

= + - - +` ^j h

					             	          = 12x x x2 1
2
1 2 14 12

3
+ - - +^ ^h h

	 vdnt, 	 <Î =  x x
2
1 2 14 12

3
- -^ h k‰W« ÛÂ = 12

	 mjhtJ,	 <Î  = 7 6x x
3
- -  k‰W« ÛÂ = 12

	 Ï¥nghJ, bfhL¡f¥g£l  <Î  6x ax bx
3 2
+ - -   cl‹   7 6x x

3
- - -I 			 

	 x¥ÃLifæš 	a 0= , b 7=  Mfnt,   a 0= , b 7=   k‰W« ÛÂ = 12 MF«.

gæ‰Á 3.4

1.	 bjhFKiw tF¤jiy¥ ga‹gL¤Â Ã‹tUtdt‰¿‰F <Î k‰W« ÛÂ fh©f.

         	 (i)	  ( 3 5x x x
3 2
+ - + ) '  (x 1- )  	  (ii)	 (3 2 7 5x x x

3 2
- + - ) '  (x 3+ )	

	 (iii) (3 4 10 6x x x
3 2
+ - +  )'( x3 2- )	  (iv)	(3 4 5x x

3 2
- - ) '  ( 1x3 + )

	 (v)	 (8 2 6 5x x x
4 2
- + - )'( 1x4 + )   	   (vi)   (2 7 13 63 48x x x x

4 3 2
- - + - )'( 1x2 - )

2.		  10 35 50 29x x x x
4 3 2
+ + + +  vD« gšYW¥ò¡nfhitia x 4+  Mš tF¡f¡ 

»il¡F« <Î 6x ax bx
3 2
- + +  våš a, b M»at‰¿‹ kÂ¥òfisÍ« k‰W« 

ÛÂiaÍ« fh©f

3.	 8 2 6 7x x x
4 2
- + -  v‹gij x2 1+  Mš tF¡f¡ »il¡F« <Î 4 3x px qx

3 2
+ - +  

våš,  p, q M»at‰¿‹ kÂ¥òfisÍ«, ÛÂiaÍ« fh©f.

3.4.1 	 bjhFKiw tF¤jiy¥ ga‹gL¤Â fhuâ¥gL¤jš

	 (Factorization using synthetic division)

	 ÏUgo gšYW¥ò¡nfhitfis v›thW fhuâ¥gL¤Jtbjd x‹gjh« 

tF¥Ãš f‰nwh«. Ï¥ghl¥gFÂæš bjhFKiw tF¤jiy¥ ga‹gL¤Â _‹wh«go 

gšYW¥ò¡nfhitia v›thW fhuâ¥gL¤JtJ vd¡ f‰ngh«. 

	 go 3-š mikªj gšYW¥ò¡nfhit ( )p x -¡F xUgo¡ fhuâ x‹iw bjçªJ¡ 

bfh©l ÃwF bjhFKiw tF¤jiy¥ ga‹gL¤Â  ( )p x -‹ ÏUgo¡ fhuâia¡ 

fhzyh«. nkY«, mªj ÏUgo¡ fhuâia Ãç¡f ÏaYbkåš, mjid xUgo¡ 

fhuâfë‹ bgU¡fš gydhf vGjyh«. Mfnt,  go 3-š mikªj gšYW¥ò¡nfhitia 

fhuâ¥gL¤j KoÍ« våš, bjhFKiw tF¤jiy¥ ga‹gL¤Â m¡nfhitia¡ 

fhuâ¥gL¤jyh«.

 	 (i)	 xU gšYW¥ò¡nfhit p x^ h-¡F p a 0=^ h  våš, våš k£Lnk x a=  v‹gJ 

mj‹ ó¢ÁakhF«.

 	 (ii)	  x a-  MdJ  p x^ h-¡F xU fhuâ våš, våš k£Lnk  p a 0=^ h  MF«.

		  (fhuâ¤ nj‰w«)

www.tntextbooks.in



893. Ïa‰fâj«

 	 (iii)	 p x^ h-‹ kh¿èiaÍ« nr®¤J všyh cW¥òfë‹ bfG¡fë‹ TLjš ó¢Áa« 

våš, våš k£Lnk p x^ h-¡F x 1-  xU fhuâ MF«.

 	 (iv)	 p x^ h-‹ kh¿èiaÍ« nr®¤J Ïu£il¥gil mL¡Ffëš cŸs cW¥òfë‹ 

bfG¡fë‹ TLjyhdJ x‰iw¥gil mL¡Ffëš cŸs cW¥òfë‹ 

bfG¡fë‹ TLjY¡F¢ rk« våš, våš k£Lnk x 1+  MdJ  p x^ h-¡F xU 

fhuâ MF«.

vL¤J¡fh£L 3.16

	  (i)	  6 11 6x x x
3 2
- + -   v‹w gšYW¥ò¡nfhit¡F  x 1-  xU fhuâ vd ãWÎf.

	 (ii)	  6 11 6x x x
3 2
+ + +  v‹w gšYW¥ò¡nfhit¡F x 1+  xU fhuâ vd ãWÎf.

Ô®Î

(i)	  ( )p x  	= 6 11 6x x x
3 2
- + -  v‹f.

	 p 1^ h	= 1 – 6 + 11 – 6	  = 0  		  (Ï§F bfG¡fë‹ TLjY« 0 v‹gij m¿f)

	 Mfnt, ( )p x -¡F ( )x 1-  xU fhuâ MF«.

(ii)	    ( )q x 	= 6 11 6x x x
3 2
+ + +  v‹f.

	 q 1-^ h	= –1 + 6 – 11 + 6 = 0. Mfnt  x 1+  xU fhuâ MF«.

vL¤J¡fh£L 3.17

	  2 3 3 2x x x
3 2
- - +  vD« gšYW¥ò¡nfhitia xUgo¡ fhuâfshf 

fhuâ¥gL¤Jf.

Ô®Î	  ( )p x  = 2 3 3 2x x x
3 2
- - +  v‹f.

 	 p 1 2 0!=-^ h  	     (bfG¡fë‹ TLjš ó¢Áakšy)

	 Mfnt, ( )p x -¡F (x 1- ) xU fhuâ mšy. ÏU¥ÃD«,

	 p 1-^ h = 2 3 3 21 1 13 2- - - - - +^ ^ ^h h h  = 0.

	 vdnt,  ( )p x -¡F x 1+  xU fhuâ MF«. 

	 bjhFKiw tF¤jiy¥ ga‹gL¤Â k‰w  

	 fhuâfis¡ fhzyh«.

            –1	 2	    –3	  –3	  2
		  0	    –2	    5     –2
	         	2	    –5	    2	 0      $ÛÂ

	 Ï›thW,   p(x) 	=  ( 1)(2 5 2)x x x
2

+ - +

	 nkY«, 	 2 5 2x x
2
- + 	 = 2 4 2 ( 2)(2 1)x x x x x

2
- - + = - - .

	 Mfnt, 	2 3 3 2x x x
3 2
- - + 	 = ( )( )( )x x x1 2 2 1+ - - .

F¿¥òiu

x2 -‹ bfG

kh¿è

2x x2 5
2

- + -I 

Ã‹tU« 

KiwæY« 

fhuâ¥gL¤jyh«.

      4

–4     –1  a  –4+(–1)=–5,  –4×(–1)=4

2 1
4 2=- -

    2
1-

( x 2- ) ( x2 1- ).
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vL¤J¡fh£L 3.18

	 fhuâ¥gL¤Jf:  3 10 24x x x
3 2
- - +

Ô®Î	 ( )p x  = 3 10 24x x x
3 2
- - +  v‹f. 

p 1^ h 0!  k‰W« p 1 0!-^ h . Mfnt, x 1+  k‰W« x 1-  M»ad ( )p x -¡F 

fhuâfsšy. Mfnt, x-¡F ntW kÂ¥òfis¥ ÃuÂæ£L ( )p x -‹ ó¢Áa§fis¡ 

fhzyh«.

	 2x =  Mf ÏU¡F«bghGJ  0p 2 =^ h . Mfnt,  ( )p x -¡F x 2-  xU fhuâ MF«.

 	 bjhFKiw tF¤jiy¥ ga‹gL¤Â,
			                     2	 1	 –3	 –10	 24

					     0	 2	 –2	 –24

					     1	 –1	 –12	   0     $  ÛÂ.

	 `  	 k‰bwhU fhuâ 12x x
2
- - .

	 nkY«, 	 12x x
2
- -  	=  4 3 12x x x

2
- + -  = ( )( )x x4 3- +

	 Mfnt,  3 10 24x x x
3 2
- - + 	= x x x2 3 4- + -^ ^ ^h h h

gæ‰Á 3.5

1.	 Ã‹tU« gšYW¥ò¡nfhitfis fhuâ¥gL¤Jf.
	 (i)	 2 5 6x x x

3 2
- - + 	 (ii)	 4 7 3x x3

- + 	 (iii)	 23 142 120x x x
3 2
- + -  

	 (iv)	 4 5 7 6x x x
3 2
- + -  	 (v)	 7 6x x

3
- + 	 (vi)	 13 32 20x x x

3 2
+ + +

	 (vii)	 2 9 7 6x x x
3 2
- + +  	 (viii)	 5 4x x

3
- + 	 (ix)	 10 10x x x

3 2
- - +

             (x)	 2 11 7 6x x x3 2
+ - -   	 (xi)	 14x x x

3 2
+ + - 	 (xii)	 5 2 24x x x

3 2
- - +  	

3.5	 Û¥bgU bghJ tF¤Â (Û.bgh.t) k‰W« Û¢ÁW bghJ kl§F (Û.bgh.k)

3.5.1 	Û¥bgU bghJ tF¤Â (Û. bgh. t) (Greatest Common Divisor - GCD)

	 Ïu©L mšyJ mj‰F nk‰g£l gšYW¥ò¡nfhitfŸ x›bth‹iwÍ« ÛÂæ‹¿ 

tF¡F« äf¥bgça goia¡ (Degree) bfh©l  nfhitæid, m¥gšYW¥ò¡nfhitfë‹ 

ca® bghJ¡ fhuâ (Highest Common Factor) mšyJ Û¥bgU bghJ tF¤Â (Û.bgh.t) v‹ngh«.

	 Ã‹tU« vëa nfhitfis vL¤J¡ bfhŸnth«.

	 (i)    , , ,a a a a
4 3 5 6 	    (ii)   , ,a b ab c a b c

3 4 5 2 2 7

	 (i)-š , ,a a a
2 3  M»ad bfhL¡f¥g£l nfhitfë‹ tF¤ÂfshF«. mt‰¿š  

a
3  v‹gJ ca®ªj goia¡ bfh©l tF¤ÂahF«. Mfnt  nfhitfŸ , , ,a a a a

4 3 5 6

M»adt‰¿‹ Û. bgh.t  a
3  MF«.

	 (ii) Ïnjnghy ab4  MdJ  , ,a b ab c a b c
3 4 5 2 2 7  v‹gdt‰W¡F Û.bgh.t MF«.

	 nfhitfëš v© bfG¡fŸ ÏU¥Ã‹, mt‰¿‹ Û.bgh.t f©LÃo¤J mij¡ 

bfh©L gšYW¥ò¡nfhitfë‹  Û.bgh.t-it¥ bgU¡f nt©L«.

	 Ï‹D« Áy vL¤J¡fh£Lfë‹ thæyhf Û. bgh.t- it e‹F m¿ªJ bfhŸnth«.
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vL¤J¡fh£L 3.19

	 Ã‹tUtdt‰¿‹ Û.bgh.t fh©f:  

	 (i)   90, 150, 225	          (ii)  15x y z
4 3 5 , 12x y z

2 7 2

	 (iii) 6 x x2 3 2
2
- -^ h, 8 x x4 4 1

2
+ +^ h, 12 x x2 7 3

2
+ +^ h 

Ô®Î

(i)	 90, 150, 225 M»a v©fis mt‰¿‹ gfh¡fhuâfë‹ bgU¡f‰gydhf 

vGJnth«. vdnt 90 = 2 3 3 5# # #  , 150 = 2 3 5 5# # #  k‰W« 225 = 3 3 5 5# # # .

	 bfhL¡f¥g£LŸs v©fS¡F 3 k‰W« 5 M»ad bghJ¥  gfh¡ fhuâfŸ MF«.

Mfnt, Û.bgh.t = 3 5#  = 15 MF«.

(ii)	 Ïnj Kiwia¥ ga‹gL¤Â Ïa‰fâj¡ nfhitfŸ  15x y z
4 3 5  k‰W« 12x y z

2 7 2
  

M»at‰¿‰F Û.bgh.t fh©ngh«.

	 bghJ¡fhuâfŸ 3, x2 , y3  z2 .   Mfnt, Û.bgh.t  = 3 x y z
2 3 2

# # #  = 3x y z
2 3 2 .

(iii)	 6 x x2 3 2
2
- -^ h, 8 x x4 4 1

2
+ +^ h, 12 x x2 7 3

2
+ +^ h M»at‰¿‹ v© bfG¡fshd 

6, 8, 12  M»adt‰¿‹ Û.bgh.t  2 MF«.

	 j‰nghJ, ÏUgo¡ nfhitfS¡F fhuâfŸ fh©ngh«.

		  2 3 2x x
2
- -  = x x2 1 2+ -^ ^h h

		  4 4 1x x
2
+ + 	=	 x x2 1 2 1+ +^ ^h h

		  2 7 3x x
2
+ + 	=	 x x2 1 3+ +^ ^h h.

	 nknyÍŸs ÏUgo¡ nfhitfë‹ bghJ¡fhuâ x2 1+^ h.

	 Mfnt, njitahd Û.bgh.t = x2 2 1+^ h.

3.5.2	 tF¤jš goKiwæš gšYW¥ò¡nfhitfë‹ Û¥bgU bghJ tF¤Â fhQjš 

(Greatest Common Divisor of polynomials using division algorithm)

Kjèš 924, 105 M»a v©fS¡F Û.bgh.t fhQ« vëa fz¡»‰F¤ Ô®Î¡ 

fhzyh«.

	 924	 = 8 × 105 + 84

	 105	 = 1 × 84 + 21,	  	      (mšyJ)

	   84	 = 4 × 21 + 0,		

	 vdnt, 924, 105-fë‹ Û.bgh.t 21 MF«. 

	 nkny F¿¥Ã£l Kiwæid ga‹gL¤Â gšYW¥ò¡nfhitfS¡F« Û.bgh.t 

fhzyh«.

	  f x^ h k‰W« g x^ h v‹gd, f x^ h-‹ go $  g x^ h-‹ go v‹wikªj ÏU 

gšYW¥ò¡nfhitfŸ v‹f. eh«  f(x) k‰W« g(x) M»at‰¿‰F Û.bgh.t  fh©ngh«.

924
840

84

105
84
21

105 84 84
84

0

21

8 1 4
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F¿¥òiu

	 f x^ h k‰W« g x^ h M»adt‰iw xUgo k‰W« ÏUgo gšYW¥ò¡nfhitfshf¡   

fhuâ¥gL¤Âdhš,  K‹ò f‰w Kiwæid¥ ga‹gL¤Â vëÂš Û.bgh.t fhz KoÍ«. 

f x^ h k‰W« g x^ h-I vëÂš fhuâ¥gL¤j Ïayhéoš, Ã‹tU« Kiwæš Û.bgh.t 

fhzyh«.

go 1	 Kjèš f x^ h-I  g x^ h Mš tF¤J, f x^ h = g x q x r x+^ ^ ^h h h vd¥ bgWf.

	 Ï§F q x^ h v‹gJ  <Î k‰W« r x^ h v‹gJ ÛÂ.

	 Mfnt, g x^ h-‹ go  >  r x^ h-‹ go. 

	 ÛÂ r(x) = 0 våš  f(x),  g(x) M»adt‰¿‹ Û.bgh.t  g(x) MF«.

go 2	 ÛÂ ( )r x  MdJ ó¢Áa« Ïšiy våš,  g x^ h-I r x^ h Mš tF¡f, 

	 g x^ h = r x q x r x
1+^ ^ ^h h h. Ï§F r(x)-‹ go  > r x

1
^ h-‹ go.  

	 Ï§F ÛÂ r x
1
^ h = 0 våš, njitahd Û. bgh. t  r x^ h  MF«.

go 3	 ÛÂ ( )r x1  ó¢Áakšy våš, ÛÂ ó¢Áakhf »il¡F« tiu nk‰f©l gofis 

bjhl®ªJ brŒf. ÏWÂ¥go¡F Kªija goæš »il¡F« ÛÂ jh‹  f x^ h k‰W« g x^ h

M»at‰¿‹ Û. bgh. t MF«.

nkY«, ( )f x  k‰W« ( )g x  M»at‰¿‹  Û.bgh.t-it,   Û.bgh.t ( f x^ h , g x^ h) vd¡ F¿¡»nwh«.

	 bgça v©âèUªJ Á¿a v©iz¡ fê¤jhš ÏU v©fë‹ Û.bgh.t  

MdJ khwhJ v‹w mo¥gilæš jh‹  ô¡ëo‹ tF¤jš  Kiwæš Û.bgh.t. 

fh©»nwh«. vL¤J¡fh£lhf, Û.bgh.t (252, 105) = Û.bgh.t. (147, 105) = Û.bgh.t. 

(42, 105) =  Û. bgh.t. (63, 42) = Û.bgh.t. (21, 42) = 21   vd m¿ayh«.

vL¤J¡fh£L 3.20
	 3 3x x x

4 3
+ - -  k‰W« 5 3x x x

3 2
+ - +  M»a gšYW¥ò¡nfhitfë‹ Û.bgh.t 

fh©f. 

Ô®Î	 f x^ h  =  3 3x x x
4 3
+ - - ,  g x^ h = 5 3x x x

3 2
+ - +  v‹f.

	 Ï§F f x^ h-‹ go  >  g x^ h-‹ go.

	 `   tF¤Â  5 3x x x
3 2
+ - +  MF«.

			                x + 2				                         x – 1
    5 3x x x

3 2
+ - + 	 3 0 3x x x x

4 3 2
+ + - -           	 x x2 32

+ - 	 5 3x x x
3 2
+ - +

		  2 3x x x
3 2
+ -

		        2 3x x
2

- - +

		        2 3x x
2

- - +

  ( 0)! 	                              0 $  ÛÂ

			   5 3x x x x
4 3 2
+ - +

			         2 5 4 3x x x
3 2
+ - -

			         2 2 10 6x x x
3 2
+ - +

			                  3 6 9x x
2
+ -

			      (         x x2 32
+ -  $ÛÂ

	 Mfnt,  Û.bgh.t ( f x^ h , g x^ h) = x x2 3
2
+ - .
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	 nkny cŸs vL¤J¡fh£oš bfhL¡f¥g£l nfhitfS¡F v© fhuâfŸ  

(kh¿èfŸ) Ïšiy. Mfnt mitfë‹ Û. bgh. t. éY« v© fhuâfŸ ÏU¡fhJ.  

vdnt 3 6 9x x
2
+ - -èUªJ fhuâ 3-I Ú¡», x x2 32

+ - -I òÂa tF¤Âahf 

vL¤J¡ bfhŸs¥g£LŸsJ. 

vL¤J¡fh£L  3.21

	 3 6 12 24x x x x
4 3 2
+ - -  k‰W« 4 14 8 8x x x x

4 3 2
+ + -  M»a 

	 gšYW¥ò¡ nfhitfë‹ Û. bgh. t  fh©f.

Ô®Î	 f x^ h = 3 6 12 24x x x x
4 3 2
+ - -  = 3x x x x2 4 8

3 2
+ - -^ h v‹f.

            	 g x^ h =  	4 14 8 8x x x x
4 3 2
+ + -  = 2x x x x2 7 4 4

3 2
+ + -^ h v‹f.

	 j‰bghGJ 2 4 8x x x
3 2
+ - -  k‰W« 2 7 4 4x x x

3 2
+ + -  M»a 

gšYW¥ò¡nfhitfë‹ Û.bgh.t  fh©ngh«.

	 2 4 8x x x
3 2
+ - - -I tF¤Âahf¡ bfhŸnth«.

				    2
2 4 8x x x

3 2
+ - - 	 2 7 4 4x x x

3 2
+ + -              

			   2 4 8 16x x x
3 2
+ - -

			            3 12 12x x
2
+ +

			   (       4 4x x2
+ +

				          ÛÂ( 0)! 			        		  $  ÛÂ

	 2 4 8x x x
3 2
+ - -  k‰W« 2 7 4 4x x x

3 2
+ + -  Ï‹ bghJ tF¤Â 4 4x x2

+ +   MF«.

	 nkY«, x3  k‰W«  x2  M»adt‰¿‹ bghJ tF¤Â =  x .
	 Mfnt,   Û.bgh.t ( f x^ h, g x^ h) = x x x4 4

2
+ +^ h.

gæ‰Á 3.6

1.	 Ã‹tUtdt‰¿‹ Û. bgh. t fh©f.

	 (i) 	 7x yz
2 4  ,  21x y z

2 5 3 	 (ii) x y
2 ,  x y

3 ,  x y
2 2

	 (iii) 	25bc d
4 3 ,  35b c

2 5 ,  45c d
3 	 (iv) 35x y z

5 3 4 ,  49x yz
2 3 ,  14xy z

2 2

2.	 Ã‹tUtdt‰¿‹ Û. bgh. t fh©f.

	 (i) 	 c d
2 2
- ,  c c d-^ h	 (ii) 27x a x

4 3
- ,  x a3 2-^ h 	

	 (iii) 	 3 18m m
2
- - ,  5 6m m

2
+ + 	 (iv) 14 33x x

2
+ + ,  10 11x x x

3 2
+ -

	 (v) 	 3 2x xy y
2 2
+ + ,  5 6x xy y

2 2
+ + 	 (vi) 2 1x x

2
- - ,  4 8 3x x

2
+ +

	 (vii) 	 2x x
2
- - ,  6x x

2
+ - ,  3 13 14x x

2
- +   	(viii) 1x x x

3 2
- + - ,  1x

4
-

	 (ix) 	 24 x x x6 2
4 3 2
- -^ h,  20 x x x2 3

6 5 4
+ +^ h

	 (x) 	 a a1 35 2- +^ ^h h ,  a a a2 1 32 3 4- - +^ ^ ^h h h

F¿¥òiu

               x – 2
4 4x x2

+ + 	 2 4 8x x x
3 2
+ - -

		  4 4x x x
3 2
+ +

		      2 8 8x x
2

- - -

		      2 8 8x x
2

- - -

                                0    	
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3.	 ÑnH bfhL¡f¥g£LŸs gšYW¥ò¡nfhitfë‹ nrhofS¡F tF¤jš go 

Kiwæš Û. bgh. t fh©f.

	 (i)    9 23 15x x x
3 2
- + - ,  4 16 12x x

2
- +

	 (ii)   3 18 33 18x x x
3 2
+ + + ,  3 13 10x x

2
+ +

	 (iii)  2 2 2 2x x x
3 2
+ + + ,  6 12 6 12x x x

3 2
+ + +

	 (iv)  3 4 12x x x
3 2
- + - ,  4 4x x x x

4 3 2
+ + +

3.5.3 	 Û¢ÁW bghJ kl§F (Û. bgh. k) (Least Common Multiple)
	 Ïu©L mšyJ mj‰F nk‰g£l gšYW¥ò¡nfhitfë‹ Û¢ÁW bghJ kl§F v‹gJ 

mªj gšYW¥ò¡nfhitfŸ x›bth‹whY« ÛÂæšyhkš tFgl¡ Toa äf¡ Fiwªj 

goia¡ bfh©l gšYW¥ò¡nfhitahF«.

vL¤J¡fh£lhf,   , ,a a a
4 3 6  M»a vëa nfhitfis vL¤J¡ bfhŸnth«.

	  , ,a a a
4 3 6  M»at‰¿‹ bghJ kl§FfŸ , , , .a a a

6 7 8
g

	 mid¤J¥ bghJ kl§FfëY« a
6  v‹gJ äf¢Á¿a bghJ kl§F MF«.

	 Mfnt,  , ,a a a
4 3 6    M»at‰¿‹ Û. bgh. k  a

6  MF«. 

	 Ï›thnw    a b
3 4 , ab5 , a b

2 7
M»at‰¿‹ Û. bgh. k  a b

3 7
 MF«.

	 nkY« Áy vL¤J¡fh£LfŸ _y« Û. bgh. k fh©ngh«.

vL¤J¡fh£L 3.22
	 Ã‹tUtdt‰¿‹ Û. bgh. k fh©f

	 (i)     90, 150, 225			   (ii)  35a c b
2 3 , 42a cb

3 2 , 30ac b
2 3

	 (iii)  a a1 35 2- +^ ^h h , a a a2 1 32 3 4- - +^ ^ ^h h h

	 (iv)  x y
3 3
+ , x y

3 3
- , x x y y

4 2 2 4
+ +

Ô®Î

(i)		  90	 =	 2 3 3 5# # #  = 2 3 5
1 2 1
# #

		 150	 =	 2 3 5 5# # #  = 2 3 5
1 1 2
# #

		 225	 =	 3 3 5 5# # #  = 3 5
2 2
# 	  

  		 90, 150, 225 M»at‰¿‹ Û.bgh.k = 2 3 5
1 2 2
# #  = 450

(ii) 		 35, 42, 30 -‹ Û. bgh. k 5 7 6# #  = 210
	 vdnt,  35a c b

2 3 , 42a cb
3 2 , 30ac b

2 3-‹ Û. bgh. k = 210a c b
3 3 3 .

(iii) 	 a a1 35 2- +^ ^h h , a a a2 1 32 3 4- - +^ ^ ^h h h -‹ Û. bgh. k = a a a1 3 25 4 2- + -^ ^ ^h h h .

(iv)	 Kjèš bfhL¡f¥g£LŸs nfhitfë‹ fhuâfis¡ fhzyh«. 

		  x y
3 3
+ 	=  x y x xy y

2 2
+ - +^ ^h h

		  x y
3 3
- 	=  x y x xy y

2 2
- + +^ ^h h

		  x x y y
4 2 2 4
+ + 	=  ( )x y x y

2 2 2 2 2
+ -   =  x xy y x xy y

2 2 2 2
+ + - +^ ^h h

vdnt,	  Û.bgh.k 	= 	 x y x xy y
2 2

+ - +^ ^h h x y x xy y
2 2

- + +^ ^h h

			   =	 x y x y
3 3 3 3
+ -^ ^h h  = x y

6 6
- .	
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gæ‰Á 3.7
Ã‹tUtdt‰¿‰F Û.bgh.k fh©f. 

1. 	 x y
3 2 ,  xyz 	 2.	 3x yz

2 ,  4x y
3 3

3.	 a bc
2 ,  b ca

2 ,  c ab
2 	 4.	 66a b c

4 2 3 ,  44a b c
3 4 2 ,  24a b c

2 3 4

5.	 a
m 1+ ,  am 2+ ,  am 3+ 	 6.	 x y xy

2 2
+ ,  x xy

2
+

7.	 a3 1-^ h,  2 a 1 2-^ h ,  a 1
2
-^ h	 8.	 2 18x y

2 2
- ,  5 15x y xy

2 2
+ ,  27x y

3 3
+

9.	 x x4 32 3+ -^ ^h h ,  x x x1 4 3 2- + -^ ^ ^h h h

10.	 10 x xy y9 6
2 2
+ +^ h,  12 x xy y3 5 2

2 2
- -^ h,  14 x x6 2

4 3
+^ h.

3.5.4	 Û. bgh. t. k‰W« Û. bgh. k. M»at‰W¡F ÏilnaÍŸs¤ bjhl®ò 

	 (Relation between LCM and GCD)
ÏU äif KG¡fë‹ bgU¡f‰gy‹ mt‰¿‹ Û. bgh. t k‰W« Û. bgh. k-é‹ 

bgU¡f‰ gyD¡F rk« vd m¿ªJŸnsh«. vL¤J¡fh£lhf,  21 #  35 = 105  #  7. 

Ï§F 21 k‰W« 35-‹  Û. bgh. k =105 k‰W« mt‰¿‹  Û. bgh. t  = 7.

Ïnjnghš, VnjD« ÏU gšYW¥ò¡nfhitfë‹ bgU¡f‰gy‹ mt‰¿‹ Û. bgh. k 

k‰W« Û.bgh.t M»at‰¿‹ bgU¡f‰gyD¡F¢ rkkhF«. 

	 mjhtJ, f x g x#^ ^h h = {Û. bgh. k  (f(x) , g(x))} #  {Û. bgh. t (f(x) , g(x))}. 

	 Ïªj Koit X® vL¤J¡fh£Ll‹ rçgh®¡fyh«. 

f x^ h = 12 x x
4 3
-^ h, g x^ h = 8 x x x3 2

4 3 2
- +^ h M»a ÏU gšYW¥ò¡nfhitfis¡ 

fUJf.

	 f x^ h	 =  12 x x
4 3
-^ h = 2 3 x x 1

2 3
# # # -^ h 					     (1)

	 g x^ h	 = 8 x x x3 2
4 3 2
- +^ h = 2 x x x1 2

3 2
# # #- -^ ^h h			   (2)

 	 (1) k‰W« (2) M»at‰¿èUªJ,
		  Û. bgh. k  (f(x) , g(x))	 =  2 3 x x x1 2

3 1 3
# # # #- -^ ^h h = 24x x x1 2

3
- -^ ^h h

		  Û. bgh. t  (f(x) , g(x))	 =  4x x 1
2

-^ h

	 ` 	 Û. bgh. t #  Û. bgh. k	 =  24 4x x x x x1 2 1
3 2

#- - -^ ^ ^h h h

			   = 96x x x1 2
5 2- -^ ^h h			    	 (3)

	 nkY«,  	 f x g x#^ ^h h	 = 12 8x x x x x1 1 2
3 2

#- - -^ ^ ^h h h

			   = 96x x x1 2
5 2- -^ ^h h 	 			   (4)

 (3) k‰W«  (4) M»at‰¿èUªJ, 

 	 Û. bgh. k #  Û. bgh. t	= f x g x#^ ^h h

	 Mfnt, ÏU gšYW¥ò¡nfhitfë‹ Û. bgh. k k‰W« Û. bgh. t M»at‰¿‹ 

bgU¡f‰gy‹ MdJ m›éU gšYW¥ò¡nfhitfë‹ bgU¡f‰gyD¡F¢ rk«. vdnt,

f x^ h, g x^ h k‰W«  Û. bgh. k mšyJ  Û. bgh. t M»at‰¿š VnjD« x‹W bfhL¡f¥g£lhš, 

k‰bwh‹iw vëjhf¡ fhzKoÍ«. Vbdåš, Û. bgh. k k‰W« Û. bgh. t. M»ad  –1 v‹w 

fhuâia¤ jé®¤J jå¤JtKŸsit.
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F¿¥ò

vL¤J¡fh£L 3.23

	 3 5 26 56x x x x
4 3 2
+ + + +  k‰W« 2 4 28x x x x

4 3 2
+ - - +  M»at‰¿‹ Û.bgh.t  

5 7x x
2
+ +  våš, mt‰¿‹ Û. bgh.k-it¡ fh©f.

Ô®Î	 f x^ h	 = 3 5 26 56x x x x
4 3 2
+ + + + ; g x^ h = 2 4 28x x x x

4 3 2
+ - - +   v‹f.

	 Û. bgh. t 	= 5 7x x
2
+ +  	     (bfhL¡f¥g£LŸsJ)

Û. bgh. t  #  	Û. bgh. k	 = f x g x#^ ^h h vd m¿nth«.

	 vdnt,	 Û. bgh. k	 = 
Û.bgh.t
f x g x#^ ^h h 	            				   (1)

	 f x^ h k‰W« g x^ h M»a Ïu©ilÍ« Û.bgh.t -Mš tF¡f ÏaY«. 

	 vdnt f x^ h-I Û. bgh. t-Mš tF¡f,
		  1   – 2       8
       1  5   7	 1      3       5       26       56  
		  1      5       7 
		       2-    2-        26
		       2-   10-     14-

			         8        40      56
			         8        40      56
			            0
	  f x^ h-I  Û. bgh. t Mš tF¡F« nghJ »il¡F«  <Î  2 8x x

2
- + . 

	 `    (1)  ( 	 Û.bgh.k  = x x g x2 8
2

#- +^ ^h h

		 vdnt, 	 Û.bgh.k  = x x x x x x2 8 2 4 28
2 4 3 2
- + + - - +^ ^h h.

	 nk‰f©l fz¡»š, g x^ h-iaÍ« Û. bgh. t Mš tF¡fyh«. »il¡F« <éid  

f x^ h Mš bgU¡f¥gL«nghJ njitahd Û. bgh. k  »il¡F«.

vL¤J¡fh£L 3.24

	 ÏU gšYW¥ò¡nfhitfë‹ Û. bgh. t k‰W« Û. bgh. k  Kiwna x 1+  k‰W« 1x
6
- . 

nkY«, xU gšYW¥ò¡nfhit 1x
3
+  våš, k‰bwh‹iw¡ fh©f. 

Ô®Î 	 Û. bgh. t  = x 1+ ,	  Û. bgh. k = 1x
6
-  	

	 f x^ h = 1x
3
+  v‹f.   njitahd k‰bwhU gšYW¥ò¡nfhit g x^ h v‹f.

	 Û. bgh. k #  Û. bgh. t = f x g x#^ ^h h

	 (   		 g x^ h	 = Û.bgh.k Û.bgh.t
f x
#
^ h

 = 
x

x x

1

1 1
3

6

+

- +^ ^h h

	 ( 			   = 
x

x x x

1

1 1 1
3

3 3

+

+ - +^ ^ ^h h h  = x x1 1
3
- +^ ^h h

	 Mfnt, 	 g x^ h	 = x x1 1
3
- +^ ^h h.
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gæ‰Á 3.8

1.	 Ã‹tU« x›bthU nrho gšYW¥ò¡nfhitfë‹ Û. bgh. k fh©f.
 	 (i)	 5 6x x

2
- + ,  4 12x x

2
+ - , Ït‰¿‹ Û. bgh. t x 2- .

	 (ii) 	 3 6 5 3x x x x
4 3 2
+ + + + ,  2 2x x x

4 2
+ + + ,  Ït‰¿‹ Û. bgh. t 1x x

2
+ + .

	 (iii) 	 2 15 2 35x x x
3 2
+ + - ,  8 4 21x x x

3 2
+ + - , Ït‰¿‹ Û. bgh. t x 7+ .

	 (iv) 	 2 3 9 5x x x
3 2
- - + ,  2 10 11 8x x x x

4 3 2
- - - + ,  Ït‰¿‹ Û. bgh. t x2 1- .

2.	 Ã‹tUtdt‰¿š Kiwna p x^ h k‰W« q x^ h  M»at‰¿‹ Û. bgh. k, k‰W« Û. bgh. t 

nkY« p x^ h  M»ad bfhL¡f¥g£LŸsd. q x^ h v‹w k‰bwhU gšYW¥ò¡nfhitia¡ 

fh©f.
	 (i) 		  x x1 22 2+ +^ ^h h ,  x x1 2+ +^ ^h h,  x x1 22+ +^ ^h h.
	 (ii) 		  x x4 5 3 73 3+ -^ ^h h ,  x x4 5 3 7 2+ -^ ^h h ,  x x4 5 3 73 2+ -^ ^h h .
	 (iii) 		 x y x x y y

4 4 4 2 2 4
- + +^ ^h h,  x y

2 2
- ,  x y

4 4
- .					   

	 (iv) 		 x x x4 5 1
3
- +^ ^h h,  x x5

2
+^ h,  x x x5 9 2

3 2
- -^ h.

	 (v) 		  x x x x1 2 3 3
2

- - - +^ ^ ^h h h,  x 1-^ h,  x x x4 6 3
3 2
- + -^ h.

	 (vi) 		 2 x x1 4
2

+ -^ ^h h,  x 1+^ h,  x x1 2+ -^ ^h h.

3.6 	 é»jKW nfhitfŸ (Rational expressions)
	 m  k‰W« n  !  0 v‹gd ÏU KG¡fŸ våš 

n
m  v‹w é»j« xU é»jKW v©zhf 

tiuaW¡f¥gL»wJ. Ïnjnghš  p x^ h, q x^ h M»a ÏU gšYW¥ò¡nfhitfëš q x^ h 0!

våš, é»j« 
q x

p x

^
^
h
h  v‹gJ xU é»jKW nfhit MF«. 

	 p x^ h I 
p x

1

^ h    vd vGj ÏaY« v‹gjhš vªj xU gšYW¥ò¡nfhit p x^ h-« xU 

é»jKW gšYW¥ò¡nfhitahF«.

	  ÏU¥ÃD«, xU é»jKW nfhitahdJ xU gšYW¥ò¡nfhitahf ÏU¡f 

nt©oa mtÁaäšiy. vL¤J¡fh£lhf 
x

x

1
2
+

 xU é»jKW nfhit. Mdhš, mJ xU 

gšYW¥ò¡nfhitašy. 

	 é»jKW gšYW¥ò¡nfhitfis Ã‹tU« Áy vL¤J¡fh£LfŸ _y« m¿ayh«.

	 x2 7+ , 
x x

x

1

3 2
2
+ +

+ , 
x x

x x

3

2 5
2

3

+ -

+ +

3.6.1	 é»jKW¡ nfhitæ‹ RU§»a (m) vëa tot« (Rational expressions in lowest form)
	 p x^ h k‰W« q x^ h M»a gšYW¥ò¡nfhitfë‹ bfG¡fŸ KG v©fŸ MfÎ«, 

mt‰¿‹ Û.bgh.t 1 v‹wthW« ÏUªjhš, 
q x

p x

^
^
h
h  v‹gJ RU¡»a mšyJ vëa toéYŸs 

xU é»jKW nfhitahF«. xU é»jKWnfhit RU§»a toéš ÏšyhkèU¥Ã‹ mj‹ 

bjhFÂ p x^ h k‰W« gFÂ q x^ h M»a Ïu©ilÍ« p x^ h, q x^ h M»at‰¿‹ Û.bgh.t-Mš 

tF¤J vëa toéš RU¡fyh«.

	 Áy vL¤J¡fh£Lfis¡ fU¤Âš bfhŸnth«.
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vL¤J¡fh£L 3.25
	 Ã‹tU« é»jKW nfhitfis vëa toé‰F¢ RU¡Ff.

	 (i)   
x
x

7 28
5 20

+
+ 	     (ii) 

x x

x x

3 2

5
3 4

3 2

+

-         (iii) 
x x

x x

9 12 5

6 5 1
2

2

+ -

- +           (iv) 
x x x

x x x

1 2 3

3 5 4
2

2

- - -

- - +

^ ^

^ ^

h h

h h

Ô®Î

(i)	
x
x

7 28
5 20

+
+ 	= 

x

x

7 4

5 4

+

+

^
^

h
h  = 

7
5

(ii) 	
x x

x x

3 2

5
3 4

3 2

+

- 	= 
x x

x x

2 3

5
3

2

+

-

^

^

h

h  = 
x x

x
2 3

5
+

-
^ h

 

(iii) 	 p x^ h	= 	6 5 1x x
2
- + 	= x x2 1 3 1- -^ ^h h v‹f. 

	 q x^ h	 = 9 12 5x x
2
+ - = x x3 5 3 1+ -^ ^h h v‹f.

	 vdnt,	
q x

p x

^
^
h
h 	= 

x x

x x

3 5 3 1

2 1 3 1

+ -

- -

^ ^
^ ^

h h
h h  = 

x
x

3 5
2 1

+
-

(iv)	 f x^ h	 = x x x3 5 4
2

- - +^ ^h h= x x x3 1 4- - -^ ^ ^h h h v‹f.

	 g x^ h	 = x x x1 2 3
2

- - -^ ^h h= x x x1 3 1- - +^ ^ ^h h h v‹f.

	 vdnt,  
g x

f x

^
^
h
h 	= 

x x x

x x x

1 3 1

3 1 4

- - +

- - -

^ ^ ^
^ ^ ^

h h h
h h h = 

x
x

1
4

+
-

gæ‰Á 3.9

Ã‹tUtdt‰iw vëa toé‰F¢ RU¡Ff.

(i) 	
x x

x x

3 12

6 9
2

2

-

+ 	 (ii)	
x

x

1

1
4

2

-

+   	 (iii)	
x x

x

1

1
2

3

+ +

-  

(iv) 	
x

x

9

27
2

3

-

-        (v) 
x x

x x

1

1
2

4 2

+ +

+ +    (F¿¥ò:  1x x
4 2
+ +  = x x1

2 2 2
+ -^ h vd¡bfhŸf)

(vi) 	
x x

x

4 16

8
4 2

3

+ +

+ 	 (vii)	
x x

x x

2 5 3

2 3
2

2

+ +

+ - 	 (viii)	
x x

x

9 2 6

2 162
2

4

+ -

-
^ ^h h

      

(ix) 	
x x x

x x x

4 2 3

3 5 4
2

2

- - -

- - +

^ ^

^ ^

h h

h h
	 (x)	

x x x

x x x

10 13 40

8 5 50
2

2

+ - +

- + -

^ ^

^ ^

h h

h h
	 (xi)	

x x

x x

8 6 5

4 9 5
2

2

+ -

+ + 	         

(xii) 	
x x x

x x x x

7 3 2

1 2 9 14
2

2

- - +

- - - +

^ ^

^ ^ ^

h h

h h h

3.6.2	 é»jKW nfhitfë‹ bgU¡fš k‰W« tF¤jš 

	 (Multiplication and division of rational expressions)

q x 0!^ h , h x 0!^ h  v‹wthW 
q x

p x

^
^
h
h  k‰W« 

h x

g x

^
^
h
h  M»ad ÏU é»jKW nfhitfŸ våš, 

(i) 	 mitfë‹ bgU¡f‰gy‹ 
q x

p x

h x

g x
#

^
^

^
^

h
h

h
h  = 

q x h x

p x g x

#

#

^ ^
^ ^
h h
h h  vd tiuaW¡f¥gL»wJ.

(ii) 	 mitfë‹ tF¤jš 
q x

p x

h x

g x
'

^
^

^
^

h
h

h
h  =  

q x

p x

g x

h x
#

^
^

^
^

h
h

h
h

vd tiuaW¡f¥gL»wJ. 

	 mjhtJ,   
q x

p x

h x

g x
'

^
^

^
^

h
h

h
h  = 

q x g x

p x h x

#

#

^ ^
^ ^
h h
h h  vd tiuaW¡f¥gL»wJ.
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vL¤J¡fh£L 3.26

	 (i) 	
z

x y

9
4

3 2

 v‹gij 
x y

z27
4 2

5

 Mš bgU¡Ff.  

	 (ii) 	
a ab b

a b

2
2 2

3 3

+ +

+  v‹gij 
a b
a b
2 2

-
-  Mš bgU¡Ff. 

	 (iii)  	
x

x

4

8
2

3

-

-  v‹gij 
x x

x x

2 4

6 8
2

2

+ +

+ +  Mš bgU¡Ff.

Ô®Î

(i)	
z

x y

x y

z

9

27
4

3 2

4 2

5

#  = 
(9 ) ( )

( ) (27 )

z x y

x y z
4 4 2

3 2 5

 = 
x
z3 .

(ii)	
a ab b

a b

2
2 2

3 3

+ +

+ #
a b
a b
2 2

-
-  = 

( )a b a b

a b a ab b

a b

a b a b
2 2

#
+ +

+ - +

-

+ -

^ ^
^ ^ ^ ^

h h
h h h h  = a ab b

2 2
- + .

(iii)	
x

x

4

8
2

3

-

-  #  
x x

x x

2 4

6 8
2

2

+ +

+ + 	 = 
x

x

x x

x x

2

2

2 4

4 2
2 2

3 3

2#
-

-

+ +

+ +^ ^h h

		  = 
x x

x x x

x x

x x

2 2

2 2 4

2 4

4 2
2

2#
+ -

- + +

+ +

+ +

^ ^
^ ^ ^ ^

h h
h h h h   = x 4+ .

vL¤J¡fh£L 3.27

	 (i)  
x

x

1

4 4
2
-

-  v‹gij 
x
x

1
1

+
-  Mš tF¡f.    (ii) 

x
x

3
1

3

+
-  v‹gij 

x
x x
3 9

1
2

+
+ +  Mš tF¡f. 

	 (iii) 
x

x

25

1
2

2

-

-  v‹gij 
x x

x x

4 5

4 5
2

2

+ -

- -  Mš tF¡f.

Ô®Î:

	 (i)	
x

x

1

4 4
2
-

-  '  
x
x

1
1

+
- 	 = ( )

( )x x
x

x

x

1 1
4 1

1

1
#

+ -
-

-

+

^ ^
^

h h
h  = 

x 1
4
-

.

	 (ii)	
x
x

3
1

3

+
-  '  

x
x x
3 9

1
2

+
+ + 	 = ( )( )

x
x x x

3
1 1

2

+
- + +  #  ( )

x x

x

1

3 3
2
+ +

+  = 3(x–1).

	 (iii)	
x

x

x x

x x

25

1

4 5

4 5
2

2

2

2

'
-

-

+ -

- -   = 
x x

x x

x x

x x

5 5

1 1

5 1

5 1
#

+ -

+ -

- +

+ -

^ ^
^ ^

^ ^
^ ^

h h
h h

h h
h h

				       = 
x x

x x

5 5

1 1

- -

- -

^ ^
^ ^

h h
h h  = 

x x

x x

10 25

2 1
2

2

- +

- + .

gæ‰Á 3.10
1.	 Ã‹tU« é»jKW nfhitfis¥ bgU¡», éilia¢ RU¡»a toéš vGJf.

	 (i) 	
x

x x
x
x

2
2

2
3 6

2

#
+
-

-
+ 	 (ii)	

x

x

x x

x x

4

81

5 36

6 8
2

2

2

2

#
-

-

- -

+ +

	 (iii) 	
x x

x x

x

x x

20

3 10

8

2 4
2

2

3

2

#
- -

- -

+

- + 	 (iv)	 4 16
x x

x
x
x

x x
x x

3 2
16

64
4

2 8

2

2

2

3

2

2# #
- +
-

+
-

- -
- +

	 (v)  	
x x

x x

x x

x x

2

3 2 1

3 5 2

2 3 2
2

2

2

2

#
- -

+ -

+ -

- - 	 (vi)	
x x

x

x x

x x

x x

x

2 4

2 1

2 5 3

8

2

3
2 2

4

2# #
+ +

-

+ -

-

-

+
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2.	 Ã‹tUtd‰iw vëa toéš RU¡Ff:

	 (i) 	
x

x

x

x
1 1

2

2

'
+ -

	 (ii)	
x

x
x
x

49

36
7
6

2

2

'
-

-
+
+ 		

	 (iii) 	
x

x x

x x

x x

25

4 5

7 10

3 10
2

2

2

2

'
-

- -

+ +

- - 	 (iv)	
x x

x x

x x

x x

4 77

11 28

2 15

7 12
2

2

2

2

'
- -

+ +

- -

+ + 	

	 (v) 	
x x

x x

x x

x x

3 10

2 13 15

4 4

2 6
2

2

2

2

'
+ -

+ +

- +

- - 	 (vi)	
x

x x

x x

x

9 16

3 4

3 2 1

4 4
2

2

2

2

'
-

- -

- -

-

	 (vii) 	
x x

x x

x x

x x

2 9 9

2 5 3

2 3

2 1
2

2

2

2

'
+ +

+ -

+ -

+ -

3.6.3	 é»jKW nfhitfë‹ T£lY« fê¤jY« 

	 (Addition and subtraction of rational expressions)

q x 0!^ h  k‰W« s x 0!^ h  v‹wthW 
q x

p x

^
^
h
h

 k‰W« 
s x

r x

^
^
h
h  M»ad Ïu©L é»jKW 

nfhitfŸ våš, mt‰¿‹ TLjš k‰W« fê¤jiy  

	
q x

p x

s x

r x
!

^
^

^
^

h
h

h
h  = 

.

.

q x s x

p x s x q x r x!

^ ^
^ ^ ^ ^

h h
h h h h  vd tiuaW¡fyh«.

vL¤J¡fh£L 3.28

      RU¡Ff:  (i) 
x
x

x
x

3
2

2
1

+
+ +

-
-     (ii) 

x
x

1
1

2-
+

^ h
 + 

x 1
1
+

    (iii) 
x

x x

x x

x x

9

6

12

2 24
2

2

2

2

-

- - +
- -

+ -  

Ô®Î

(i)	
x
x

x
x

3
2

2
1

+
+ +

-
-  	=  

x x

x x x x

3 2

2 2 1 3

+ -

+ - + - +

^ ^
^ ^ ^ ^

h h
h h h h  =  

x x

x x

6

2 2 7
2

2

+ -

+ -

(ii)	
x
x

1
1

2-
+

^ h
 + 

x 1
1
+

 	=  
x x

x x

1 1

1 1
2

2 2

- +

+ + -

^ ^

^ ^

h h

h h  = 
x x

x
1 1
2 2

2

2

- +
+

^ ^h h
	

			                       = 
x x x

x

1

2 2
3 2

2

- - +

+  

(iii)	
x

x x

x x

x x

9

6

12

2 24
2

2

2

2

-

- - +
- -

+ - 		= 
x x

x x

x x

x x

3 3

3 2

3 4

6 4

+ -

- +
+

+ -

+ -

^ ^
^ ^

^ ^
^ ^

h h
h h

h h
h h

				      = 
x
x

x
x

3
2

3
6

+
+ +

+
+  = 

x
x x

3
2 6
+

+ + +  = 
x
x

3
2 8
+
+

vL¤J¡fh£L 3.29

	  
x

x

2

1
2

3

+

-  cl‹ vªj é»jKW nfhitia¡ T£odhš  
x

x x

2

2 3
2

3 2

+

- +  »il¡F« ?

Ô®Î	 p x^ h v‹gJ njitahd é»jKW nfhit v‹f.

	
x

x

2

1
2

3

+

-   + p x^ h	 =  
x

x x

2

2 3
2

3 2

+

- +   vd¡ bfhL¡f¥g£LŸsJ.

		  `  p x^ h	=  
x

x x

2

2 3
2

3 2

+

- +   -  
x

x

2

1
2

3

+

-  =  
x

x x x

2

2 3 1
2

3 2 3

+

- + - +  =  
x

x x

2

4
2

3 2

+

- +
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vL¤J¡fh£L 3.30

x
x

x
x

x
x

1
2 1

2 1
1

1
2

-
- -

+
+ +

+
+c m  v‹gij  ÏU gšYW¥ò¡nfhitfë‹ xU Ã‹dkhf 

(é»jKW nfhitahf)  vëa toéš RU¡Ff.

Ô®Î	  
x
x

x
x

x
x

1
2 1

2 1
1

1
2

-
- -

+
+ +

+
+c m

			   = 
x x

x x x x

x
x

1 2 1

2 1 2 1 1 1

1
2

- +

- + - + -
+

+
+

^ ^
^ ^ ^ ^

h h
h h h h; E

			   = 
x x

x x
x
x

1 2 1
4 1 1

1
2

2 2

- +
- - - +

+
+

^ ^
^ ^

h h
h h  = 

x x
x

x
x

1 2 1
3

1
2

2

- +
+

+
+

^ ^h h

			   = 
x x

x x x x x

1 2 1

3 1 2 1 2 1
2

2

- +

+ + + - +

^ ^

^ ^ ^ ^

h h

h h h h  = 
x x x

x x x

2 2 1

5 6 3 2
3 2

3 2

+ - -

+ - -

gæ‰Á 3.11

1.	 Ã‹tUtdt‰iw ÏU gšYW¥ò¡nfhitfë‹ xU Ã‹dkhf (é»jKW 

nfhitahf)  vëa toéš RU¡Ff. 

	 (i) 	
x

x
x2 2

8
3

-
+

-
		  (ii)    

x x

x

x x

x

3 2

2

2 3

3
2 2
+ +

+ +
- -

-

	 (iii) 	
x

x x

x x

x x

9

6

12

2 24
2

2

2

2

-

- - +
- -

+ - 		  (iv)   
x x

x

x x

x

7 10

2

2 15

3
2 2
- +

- +
- -

+

	 (v)	
x x

x x

x x

x x

3 2

2 5 3

2 3 2

2 7 4
2

2

2

2

- +

- + -
- -

- - 	 (vi)   
x x

x

x x

x x

6 8

4

20

11 30
2

2

2

2

+ +

- -
- -

- +

	 (vii) 	
x
x

x

x
x
x

1
2 5

1

1
1

3 2
2

2

+
+ +

-

+ -
-
-` j= G    

	 (viii)  
x x x x x x3 2

1
5 6
1

4 3
2

2 2 2
+ +

+
+ +

-
+ +

.

2.	  
x

x

2

1
2

3

+

-  cl‹ vªj é»jKW¡ nfhitia¡ T£l 
x

x x

2

3 2 4
2

3 2

+

+ +  »il¡F«?

3.	 vªj é»jKW nfhitia  
x

x x
2 1

4 7 5
3 2

-
- +  -èUªJ fê¡f  x x2 5 1

2
- +  »il¡F«?

4.	 P  = 
x y
x
+

, Q  = 
x y
y

+
 våš, 

P Q P Q

Q1 2
2 2-

-
-

  I¡ fh©f.

3.7  	 t®¡f_y« (Square root)

	 a R!  v‹gJ xU Fiwa‰w bkŒba© (Non negative real number) v‹f. 

a-‹  t®¡f_ykhdJ b a
2
=   v‹wthW mikÍ« xU bkŒba© b MF«. a-‹ äif 

t®¡f_y¤Âid  a2  mšyJ a  vd¡ F¿¥ngh«. ( 3) 9 ( 3) 9k‰W«2 2
- = + =  

M»ad bkŒahf ÏU¥ÃD« v‹gJ  äif t®¡f_y¤ij¡ F¿¡f¥ 

ga‹gL¤j¥gL»wJ.  Mfnt 3 .9 =  Ïnjnghš 11, 100121 10000= = . 
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vªj xU nfhitæ‹ t®¡f« bfhL¡f¥g£l nfhit¡F rkkhf cŸsnjh, m¡nfhit 

bfhL¡f¥g£l nfhitæ‹ t®¡f_y« (square root) vd¥gL«. gšYW¥ò¡nfhitfS¡F 

t®¡f_y« fhz Ã‹tUkhW vGJnth«. 

	 p x p x2
=^^ ^hh h ,  Ï§F ( )p x  = 

( ) ( )

( ) , ( )

, vD«nghJ
vD«nghJ

p x p x

p x p x

0

01

$

-
)    

	 vdnt,  x a 2-^ h  = x a-^ h  , a b 2-^ h  = a b-^ h .

	 bfhL¡f¥g£l gšYW¥ò¡nfhitfS¡F Ã‹tU« e‹F m¿Kfkhd ÏU Kiwfëš 

t®¡f_y« fh©ngh«.

	 (i)  fhuâ¥gL¤jš Kiw (Factorization method)

	 (ii) tF¤jš Kiw (Division method)      

	 Ï¥gFÂæš, fhuâ¥gL¤j Ïay¡ Toa gšYW¥ò¡nfhitfis¡ fhuâ¥gL¤Â 

t®¡f_y« fhQ« Kiwia Áy vL¤J¡fh£LfŸ _y« f‰ngh«. 

3.7.1	 fhuâ¥gL¤Jjš Kiwæš t®¡f_y« fhzš
	 (Square root by factorization method)

vL¤J¡fh£L 3.31

	 t®¡f_y« fh©f.

	 (i)  121 x a x b x c4 6 12- - -^ ^ ^h h h 	  

	 (ii)  
w s

x y z

64

81
12 14

4 6 8

	          (iii)  (2 3 ) 24x y xy
2

+ - 	

Ô®Î 

(i)	 x a x b x c121 4 6 12- - -^ ^ ^h h h  = 11 x a x b x c2 3 6- - -^ ^ ^h h h

(ii)	
w s

x y z

64

81
12 14

4 6 8

  =  
w s

x y z
8
9

6 7

2 3 4

(iii)	 x y xy2 3 242+ -^ h 	= x xy y xy4 12 9 24
2 2
+ + -  = x y2 3 2-^ h

		  = 2 3x y-^ h

vL¤J¡fh£L 3.32

	 t®¡f_y« fh©f.

     	 (i)  	 4 20 25x xy y
2 2
+ +  		  (ii)     2x

x

16

6+ -

	 (iii)  	 x x x x x x6 2 3 5 2 2 1
2 2 2
- - - + - -^ ^ ^h h h

Ô®Î

(i)	 x xy y4 20 25
2 2
+ + 	=  x y2 5 2+^ h 	=  2 5x y+^ h

(ii)	 x
x

1 2
6

6+ - 	=  x
x

13

3

2

-c m  = x
x

13

3-c m

www.tntextbooks.in



1033. Ïa‰fâj«

(iii) 	 t®¡f_y« fhQ« K‹ò, gšYW¥ò¡nfhitfis¡ fhuâ¥gL¤Jnth«.

			   6 2x x
2
- - 	 =	 x x2 1 3 2+ -^ ^h h    

		  3 5 2x x
2
- +  = 	 x x3 2 1- -^ ^h h k‰W«

			   2 1x x
2
- - 	 = 	 x x1 2 1- +^ ^h h

	 vdnt, x x x x x x6 2 3 5 2 2 1
2 2 2
- - - + - -^ ^ ^h h h 	

		  = x x x x x x2 1 3 2 3 2 1 1 2 1# #+ - - - - +^ ^ ^ ^ ^ ^h h h h h h

		  =	 x x x2 1 3 2 12 2 2+ - -^ ^ ^h h h   

		  = 2 1 3 2 1x x x+ - -^ ^ ^h h h

gæ‰Á 3.12

1.	 Ã‹tUtdt‰¿‰F  t®¡f_y« fh©f.

	 (i)   196a b c
6 8 10          	(ii) 289 a b b c4 6- -^ ^h h 	 (iii) 44x x11 2+ -^ h 	

	 (iv) 4x y xy2- +^ h    	 (v) 121x y
8 6  '  81x y

4 8  	 (vi) 
x y a b b c

a b x y b c

25

64
4 6 10

4 8 6

+ - +

+ - -

^ ^ ^

^ ^ ^

h h h

h h h

2.	 Ã‹tUtdt‰¿‰F t®¡f_y« fh©f.

	 (i)	 16 24 9x x
2
- +                          

	 (ii)  	 x x x x x25 8 15 2 15
2 2 2
- + + - -^ ^ ^h h h

	 (iii)	 4 9 25 12 30 20x y z xy yz zx
2 2 2
+ + - + -

	 (iv)	 2x
x

14

4+ +                               

	 (v)  	 x x x x x x6 5 6 6 2 4 8 3
2 2 2
+ - - - + +^ ^ ^h h h

	 (vi)	 x x x x x x2 5 2 3 5 2 6 1
2 2 2
- + - - - -^ ^ ^h h h

3.7.2	 tF¤jš Kiwæš xU gšYW¥ò¡nfhitæ‹ t®¡f_y« fhzš 

	 (Finding the square root of a polynomial by division method)

	 xU gšYW¥ò¡nfhitæid, fhuâfë‹ bgU¡f‰gydhf vëÂš kh‰w Koahj 

nghJ mj‹ t®¡f_y¤ij tF¤jš Kiw _y« fhzyh«.  gšYW¥ò¡nfhitfë‹ 

go mÂfkhf ÏUªjhY« t®¡f_y§fis tF¤jš Kiwia¥ ga‹gL¤Â vëÂš 

fhzyh«.

	 äif KG¡fë‹ t®¡f_y¤ij¡ fhQ« tF¤jš Kiwia¥ nghynt, xU 

gšYW¥ò¡nfhitæ‹ t®¡f_y¤ijÍ« fhzyh«. Ã‹tU« vL¤J¡fh£Lfis¡ 

bfh©L Ï«Kiwia és¡Fnth«.
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	   (i)  66564  I¡ fh©f.	  (ii)  x x x x9 12 10 4 1
4 3 2
+ + + +  I¡ fh©f.

			          2   5   8
		      2    6  65  64
			          4

		    45     2  65
			           2  25

		   508   	 40  64
			              40   64
				       0 

	 Mfnt , 66564  = 258           x x x x9 12 10 4 1
4 3 2
+ + + +   = x x3 2 1

2
+ +

	  (i)	 gšYW¥ò¡nfhitia x-‹ mL¡Ffis¥ bghU¤J VWtçir mšyJ Ïw§F 

tçiræš vGJ«nghJ, éL¥g£l cW¥òfS¡F¥ gÂyhf ó¢Áa¤ij vGjÎ«.

	 (ii)	 nkny cŸs t®¡f_y« fhQ« Kiwia Ã‹tU« têKiwÍl‹ x¥Ã£L¥ gh®¤J, 

mj‰Fça fhuz§fis¥ òçªJ¡ bfhŸsyh«. 

		  x x x x9 12 10 4 1
4 3 2
+ + + + 	 = a b c 2+ +^ h

	 Mfnt, t®¡f_y« fh©gJ v‹gJ bghU¤jkhd a, b k‰W« c-fis¡ fh©gjhF«.

	 vdnt, 	 ( )a b c
2

+ + 	 =  2 2 2a b c ab bc ca
2 2 2
+ + + + +

				    =  2 2 2a b ab ac bc c
2 2 2
+ + + + +

				    =  a a b b a b c c2 2 2
2
+ + + + +^ ^h h

				    =  x x x x x x3 6 2 2 6 4 1 1
2 2 2 2

+ + + + +^ ^ ^ ^ ^h h h h h

    `  x x x x9 12 10 4 1
4 3 2
+ + + + = x x3 2 1

2
+ + , Mfnt, a =  3x

2 , b =  x2  k‰W« c =  1

kh‰WKiw :   t®¡f_y« fhz, Kjèš Ã‹tUkhW vGJf.

	  x x x x9 12 10 4 14 3 2
+ + + +  = ( )mx nx l2 2

+ +  = 2 ( 2 ) 2m x mnx n lm x nlx l2 4 3 2 2 2
+ + + + +

 ÏU òwK« bfG¡fis x¥Ã£L, m, n, l M»at‰W¡F kÂ¥ò¡fis¡ fh©f.

(iii)	 Ã‹tUt« vL¤J¡fh£ilÍ« òçªJbfh©L, t®¡f_y¤ij e‹F m¿ªJ 

bfhŸsyh«.

		  x x x x25 30 29 12 4
4 3 2
- + - +    = x x x x x25 30 9 20 12 4

4 3 2 2
- + + - +

		  = 10 ( 3 ) ( )x x x x x x5 3 10 6 2 2
2 2 2 2

+ + - - + - +^ ^h h6 @
		  = ( ) ( ) ( 3 ) 2(5 ) 2( 3 ) 2 2x x x x x x5 2 5 3

2 2 2 2
+ + - - + + - +^ h 6 6@ @

		  = ( ) ( ) 2 2( )a a b b a b c c2
2
+ + - - + + - +6 6@ @

		  = ( ) ( ) ( )a b c a b b c ac2 2 2
2 2 2
+ - + + - + - +

		  = ( )a b c
2

- + ,     Ï§F  , ,a x b x c5 3 2
2

= = =

	   ` 	 5 3 2x x x x x x25 30 29 12 4
24 3 2

- + - + = - + .

( )p x  = 9 12 10 4 1x x x x
4 3 2
+ + + +  v‹f.

			    3x
2   +    2x   +   1

	     3x
2 	 9 12 10 4 1x x x x

4 3 2
+ + + +

			   9x
4

       6 2x x
2
+ 	           12 10x x

3 2
+

			             12 4x x
3 2
+

6 4 1x x
2
+ + 		           6 4 1x x

2
+ +

				             6 4 1x x
2
+ +

					            0

F¿¥òiu
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vL¤J¡fh£L 3.33

	  10 37 60 36x x x x
4 3 2
- + - + -‹ t®¡f_y¤ij¡ fh©f

Ô®Î   bfhL¡f¥g£l gšYW¥ò¡nfhit x-‹ mL¡Ffëš Ïw§F tçiræš cŸsJ.

			          5 6x x
2
- +

		         x2                	 10 37 60 36x x x x
4 3 2
- + - + 	

			                            x4

		        2 5x x
2
- 	       10 37x x

3 2
- +

				                 10 25x x
3 2

- +

		  2 10 6x x
2
- + 			   12 60 36x x

2
- +

					                            12 60 36x x
2
- + 			 

						                     0

vdnt,bfhL¡f¥g£LŸs gšYW¥ò¡nfhitæ‹ t®¡f_y«,

x x x x10 37 60 36
4 3 2
- + - +  = x x5 6

2
- +^ h  MF«.

vL¤J¡fh£L 3.34

	  x x x x6 19 30 25
4 3 2
- + - + -‹ t®¡f_y¤ij¡ fh©f.

Ô®Î 	 t®¡f_y« fhz gšYW¥ò¡nfhitia x-‹ mL¡Ffëš VW tçiræš fUJf.

				     x x5 3
2

- +

			   5 	 x x x x25 30 19 6
2 3 4

- + - +

				     25

			   10–3x	  	  x x30 19
2

- +

					      30 9x x
2

- +

	       x x10 6
2

- + 			                x x x10 6
2 3 4
- +

						        x x x10 6
2 3 4
- +

							         0
	 vdnt, bfhL¡f¥g£LŸs gšYW¥ò¡nfhitæ‹ t®¡f_y« x x3 5

2
- +  MF«.

vL¤J¡fh£L 3.35

	  28 12 9m nx x x x
2 3 4

- + + +  MdJ xU KG t®¡f« våš, m, n M»at‰¿‹ 

kÂ¥òfis¡ fh©f. 

Ô®Î	 gšYW¥ò¡nfhitia  x-‹ mL¡Ffëš Ïw§F tçiræš fUJf.

			   9 12 28x x x nx m
4 3 2
+ + - + .
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tiuaiw

				     3 2 4x x
2
+ +

			      3x
2 	 9 12 28x x x nx m

4 3 2
+ + - +

				    9x
4

	        6 2x x
2
+  		  12 28x x

3 2
+

					     12 4x x
3 2
+

	 6 4 4x x
2
+ + 			   24x nx m

2
- +

						      24 16 16x x
2
+ + 			 

							        0

	 bfhL¡f¥g£l gšYW¥ò¡nfhit xU KG t®¡fkhjyhš,  n = –16 k‰W« m = 16.

gæ‰Á 3.13

1.	 Ã‹tU« gšyW¥ò¡ nfhitfë‹ t®¡f_y¤ij tF¤jš Kiw_y« fh©f.
	 (i)	 4 10 12 9x x x x

4 3 2
- + - + 	 (ii)	 4 8 8 4 1x x x x

4 3 2
+ + + + 	

	 (iii)	 9 6 7 2 1x x x x
4 3 2
- + - + 	 (iv)	 4 25 12 24 16x x x x

2 3 4
+ - - +

2.	 Ã‹tU« gšYW¥ò¡nfhitfŸ KGt®¡f§fŸ våš,  a, b M»at‰¿‹ 

kÂ¥òfis¡ fh©f.￼
	 (i)	 4 12 37x x x ax b

4 3 2
- + + + 	 (ii)	 4 10x x x ax b

4 3 2
- + - +

	 (iii)	 109ax bx x x60 36
4 3 2
+ + - + 	 (iv)	 40 24 36ax bx x x

4 3 2
- + + +

3.8	 ÏUgo¢ rk‹ghLfŸ (Quadratic equations)
	 »nu¡f fâj nkij ô¡ë£ (Euclid) toéaš Kiwæš f©l¿ªj Ús§fns, 

j‰nghJ ga‹gL¤j¥gL« ÏUgo¢ rk‹ghLfë‹ _y§fshF«. ÏUgo¢ rk‹ghLfë‹ 

Ô®Îfis bghJthd toéš më¤j bgUik ÏªÂa fâjéaš m¿P®fis¢ nrU«. 

F¿¥ghf, ax bx c
2
+ =  vd mikªj ÏUgo¢ rk‹gh£o‰F¤ Ô®Î fhz¤ bjëthd 

N¤Âubkh‹iw Ãu«kF¥jh (Brahma Gupta)  (».Ã. 598 - 665) f©LÃo¤jh®. Ã‰fhy¤Âš 

ÏªÂa¡ fâjnkij $j® M¢rh®ah (Sridhar Acharya) (».Ã 1025) t®¡f¥gL¤jš 

Kiwia¥ ga‹gL¤Â ÏUgo¢rk‹gh£il¤ Ô®¡F« Kiwia¡ f©l¿ªjh®. fâj 

m¿P® gh°fuh II (Bhaskara II) Ï¢N¤Âu¤ij ÏUgo¢ N¤Âu« (quadratic formula) vd¡ 

F¿¥Ã£lh®.

	 Ï¥gFÂæš gšntW Kiwfis¥ ga‹gL¤Â ÏUgo¢ rk‹ghLfS¡F¤ Ô®Î 

fhQjiy¡ f‰ngh«. ÏUgo¢ rk‹ghLfë‹ ga‹ghLfisÍ« fh©ngh«. 

	 a , b , c  M»ad bkŒba©fŸ k‰W« a 0!  våš, 0ax bx c
2
+ + =  v‹w toéš 

mikªj rk‹gh£oid kh¿ x-š mikªj ÏUgo¢ rk‹ghL (quadratic equation) 
v‹ngh«.

	 F¿¥ghf p x^ h v‹gJ go 2-š mikªj gšYW¥ò¡nfhit våš, p x 0=^ h  
v‹gJ ÏUgo¢ rk‹ghL MF«.  mj‹ bghJ tot« 0ax bx c

2
+ + = , a 0!  MF«. 

vL¤J¡fh£lhf,  2 3 4 0x x
2
- + = , 1 0x x

2
- + =  M»ait  ÏUgo¢ rk‹ghLfshF«. 
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3.8.1	 fhuâ¥gL¤jš _y« ÏUgo¢ rk‹gh£o‹ Ô®Î fhQjš

	 (Solution of a quadratic equation by factorization method)

	 ÏUgo¢ rk‹gh£oid neçaš fhuâfshf¡ fhuâ¥gL¤j KoÍbkåš 

Ï«Kiwia¥ ga‹gL¤j ÏaY«. vªj¥ bgU¡f‰gyåY« xU fhuâ ó¢Áa« våš, 

KG bgU¡f‰gyD« ó¢Áa« MF«. khwhf, bgU¡f‰gy‹ ó¢Áa¤Â‰F¢ rk« våš, 

mªj¥ bgU¡f‰gyåš cŸs Áy fhuâfŸ ó¢Áa« MF«. nkY«, bjçahj kh¿ia¡  

bfh©LŸs fhuâ ó¢Áakhf ÏU¡fyh«.  vdnt xU ÏUgo¢ rk‹gh£il¤ Ô®¡f 

x›bthU fhuâiaÍ« ó¢Áakh¡F« tifæš x-‹ kÂ¥òfis¡ fhz nt©L«. mjhtJ, 

bgU¡fèYŸs x›bthU fhuâiaÍ« ó¢Áa¤Â‰F¢ rk¥gL¤Â, kh¿¡F¤ Ô®Î fhzyh«.

vL¤J¡fh£L 3.36

	 Ô®¡f :   6 5 25x x
2
- -  = 0

Ô®Î	 6 5 25x x
2
- -  = 0 (bfhL¡f¥g£LŸsJ)

x-‹ bfG –5.  Mfnt,  a b+  = – 5 k‰W« a b  = 6 × ( – 25 ) = – 150 vd mikÍ«

a , b  M»at‰iw¡ fhzyh«. 

	 vdnt, a  = –15 k‰W«  b  = 10 vd¡ »il¡F«.

	 Mfnt, 6 5 25x x
2
- - 	= 6 15 10 25x x x

2
- + -  = x x x3 2 5 5 2 5- + -^ ^h h

							                  	         = x x2 5 3 5- +^ ^h h.

	 Ï¥nghJ,  x2 5- 	= 0  k‰W«  x3 5+  = 0-èUªJ Ô®Î¡ fz« bgwyh«.

	 vdnt,          x 	 = 
2
5  ,   x = 

3
5- . 

	 Mfnt, Ô®Î¡ fz« = ,
3
5

2
5-$ ..

vL¤J¡fh£L 3.37

	 Ô®¡f :   
x x x x7 21
6

6 9

1

9

1
2 2-

-
- +

+
-

 = 0

Ô®Î 	 bfhL¡f¥g£l rk‹ghL ÏUgo¢ rk‹ghlšy vd¤ njh‹W»wJ. Mdhš, 

rk‹gh£il¢ RU¡F«nghJ, mJ ÏUgo¢ rk‹ghlhf khW«.

              		
x x x x7 3
6

3
1

3 3
1

2-
-

-
+

+ -^ ^ ^ ^h h h h
     =  0

	 (  	
x x

x x x

7 3 3

6 9 7 3 7 3
2

2

- +

- - + + -

^ ^

^ ^ ^

h h

h h h 	 =  0

	 (                    	 6 54 42x
2
- - 	  =  0    (    16x

2
-  = 0

	 16x
2
=  v‹gJ  ÏUgo¢ rk‹ghL v‹gjhš,  x = 4 k‰W« x= – 4 MF«.

	 Mfnt,   Ô®Î¡ fz«  =  ,4 4-" ,

vL¤J¡fh£L 3.38

	 Ô®¡f :	  x24 10-  = x3 4- , x3 4 0>-
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Ô®Î   x24 10-  = x3 4-  vd¤ ju¥g£LŸsJ.

	 ÏUòwK« t®¡f¥gL¤j,  x24 10- 	=  x3 4 2-^ h

	 (  		   16 14 15x x
2
- - 	 =  0         (    16 24 10 15x x x

2
- + -  =  0

 	 (   ( )( )x x8 5 2 3 0+ - = -èUªJ	 x 	 = 
2
3   mšyJ	

8
5-  vd¡ »il¡»wJ.

	 x = 
2
3  våš,  x3 4 3 4

2
3 01- = - ` j .  vdnt, x = 

2
3  v‹gJ rk‹gh£o‹ Ô®tšy.

	 x
8
5=-  våš,  3 4 0x 2-

	 Mfnt, 	 Ô®Î¡ fz«  = 
8
5-$ ..

    nknyÍŸs vL¤J¡fh£oš ÏU¥gij¥ ngh‹w rk‹ghLfS¡F Ô®Î¡ fhz 

Ã‹tU« t®¡f¥gL¤Jjš g©Ãid ga‹gL¤j nt©L«. .a b a b2 2
(= =

Mdhš, t®¡f¥gL¤Jtjhš bgw¥gL« òÂa rk‹gh£o‹ mid¤J Ô®ÎfS«, mrš 

rk‹gh£o‹ Ô®Îfshf ÏU¡F« vd t®¡f¥gL¤J« g©ÃèUªJ bgw ÏayhJ. 

vL¤J¡fh£lhf, x = 5 v‹w rk‹gh£il t®¡f¥gL¤Âdhš, x 252
=  MF«. 

Ï§F x = –5 k‰W« x = 5 M»ad Ô®thf mik»‹wd. Mdhš x = –5 v‹gJ mrš 

rk‹gh£o‹ Ô®tšy. Ï›thwhd Ô®Î äif¥gL¤j¥g£l Ô®Î (extraneous solution) 
vd¥gL«. 

	 Mfnt, xU rk‹gh£o‹ ÏU òw§fisÍ« t®¡f¥L¤J«nghJ, bgW« ÏWÂ¢ 

rk‹gh£o‹ Ô®ÎfŸ mrš rk‹gh£o‹ Ô®ÎfshFkh vd rç¥gh®¡f nt©L«. 

Ïjidna nkny bfhL¡f¥g£l vL¤J¡fh£L és¡F»wJ. mnj neu¤Âš, 

t®¡f¥gL¤Jtjhš mrš rk‹gh£o‹  vªj¤ Ô®Î« éLglhJ. khwhf, Áy 

bfhL¡f¥g£l rk‹gh£o‹ _y§fŸ Ïšyhkš ntW kÂ¥òfŸ òÂa¢ rk‹gh£o‹  

_y§fshf bgw¥gL»‹wd. 

gæ‰Á 3.14

fhuâ¥gL¤J« Kiwæš ÑnH bfhL¡f¥g£l ÏUgo¢ rk‹ghLfis¤ Ô®¡f.

  	 (i)	 81x2 3 2+ -^ h  = 0 	 (ii)	  3 5 12x x
2
- -  = 0	  (iii)  3x x5 2 5

2
+ -  = 0

	 (iv)	 3 x 6
2
-^ h = x x 7 3+ -^ h 	 (v)	  x

x
3 8-  = 2	  (vi)  x

x
1+  = 

5
26

	 (vii)	
x

x
x

x
1

1
+

+ +  = 
15
34 	         (viii)	  1a b x a b x

2 2 2 2 2
- + +^ h = 0

	 (ix)	 2 5x x1 12+ - +^ ^h h = 12 	 (x)	  3 5x x4 42- - -^ ^h h = 12

3.8.2	 t®¡f¥ ó®¤Â Kiwæš ÏUgo¢ rk‹gh£o‹ Ô®Î fhQjš

	 (Solution of a quadratic equation by completing square)

	
2

x b x bx b
2

2 2 2
+ = + +` `j j -š cŸs filÁ cW¥ò b

2

2
` j v‹gJ  x-‹ bfGé‹ 

ghÂæ‹ t®¡f«  MF«. Mfnt, x bx2
+  MdJ x b

2
+ -‹  t®¡fkhf ÏU¥gj‰F   b

2

2
` j

v‹w cW¥ò k£Lnk njit¥gL»wJ. Mifahš, x bx2
+  v‹w nfhitÍl‹ x-‹ bfGé‹ 

F¿¥òiu
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ghÂæ‹ t®¡f¤ij¢ nr®¤jhš »il¥gJ X® ÏUgo¡ nfhitæ‹ (binomial) t®¡fkhf 

mik»wJ. Ï›thW, ÏU go¡ nfhitæš xU cW¥Ãid¢ nr®¤J mjid KG t®¡fkhf 

kh‰Wtijna t®¡f¥ ó®¤Â (completing square) Kiw v‹»nwh«. Ï¥gFÂæš xU ÏUgo¢ 

rk‹gh£o‹ Ô®it t®¡f¥ó®¤Â Kiwæš fhQjiy Ã‹tU« ãiyfëš milayh«.

go 1	 x2-‹ bfG 1 våš, go 2-¡F¢ bršyÎ«. Ïšiybaåš rk‹gh£o‹ ÏU 

òw§fisÍ« x2-‹  bfGthš tF¡fÎ«. kh¿fŸ cŸs mid¤J cW¥òfisÍ« 

rk‹gh£o‹ xnu òw¤Âš it¤J¡bfhŸf.

go 2 	 x-‹ bfGé‹ ghÂia t®¡f¥gL¤Â, Ïij rk‹gh£o‹ ÏUòw§fëY« T£Lf. 

mšyJx t x t x t2
(= = =- , ,t 0$  vD« t®¡f_y« g©Ãid¥ 

ga‹gL¤Â, bfhL¡f¥g£l rk‹gh£o‹ Ô®Î fhzyh«.

vL¤J¡fh£L 3.39
	 t®¡f¥ ó®¤Â Kiwæš  5 6 2x x

2
- -  = 0-I¤ Ô®¡f.

Ô®Î   bfhL¡f¥g£l ÏUgo¢ rk‹ghL 5 6 2x x
2
- -  = 0

	 ( 	  	 x x
5
6

5
22

- - 	 =  0			  (ÏUòwK« 5 Mš tF¡f)

	 ( 	  	 2x x
5
32

- ` j 	 =  
5
2        		  (x-‹ bfGé‹ ghÂ 

5
3 )

	 ( 	  	 2x x
5
3

25
92

- +` j 	=  
25
9

5
2+   	 (ÏUòwK« 

5
3

25
92

=` j  -I¡ T£l )

	 ( 	  	 x
5
3 2

-` j 	 =  
25
19   

	 ( 	  	 x
5
3- 	 =  

25
19!           	 (ÏU òwK« t®¡f_y« vL¡f)

	  		  x 	 =  
5
3

5
19!  = 

5
3 19! .

	 Mfnt,  	 Ô®Î fz«	 = ,
5

3 19
5

3 19+ -' 1.

vL¤J¡fh£L 3.40
	 t®¡f¥ ó®¤Â Kiwæš rk‹gh£il¤ Ô®¡f: 3 2a x abx b

2 2 2
- +  = 0 

Ô®Î 		  a =  0 våš ãUÎtj‰F VJäšiy,  a  0  våš

	 	  3 2a x abx b
2 2 2

- +   =  0

	 (  		  x
a
b x

a

b3 22

2

2

- + 	=  0		  (   	 2x
a
b x

2
32

- ` j  =  
a

b2
2

2
-

	 (  		  2x
a
b x

a

b
2
3

4

92

2

2

- +` j 	=  
a

b

a

b

4

9 2
2

2

2

2

-

	 ( 		  x
a
b

2
3 2

-` j 	=  
a

b b

4

9 8
2

2 2
- 	 (   	 x

a
b

2
3 2

-` j  =  
a

b

4
2

2

	 (  		  x
a
b

2
3- 	=  

a
b

2
! 		  ( 	 x  =  

a
b b
2

3 !

	 Mfnt, 	 Ô®Î fz«	=  ,
a
b

a
b2$ ..
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3.8.3	 N¤Âu Kiw _y« ÏUgo¢ rk‹gh£o‹ Ô®Î fhQjš 

	 (Solution of quadratic equation by formula method)

Ï¥gFÂæš xU ÏUgo¢ rk‹gh£o‹ _y§fis¡ fhz¥ gaDŸs ÏUgo¢ 

N¤Âu¤ij tUé¥ngh«. 

0ax bx c
2
+ + = , a 0! , v‹w ÏUgo¢ rk‹gh£oid vL¤J¡ bfhŸnth«. 

rk‹gh£oid Ã‹tUkhW vGj,

		  x
a
b x

a
c2

+ + 	 =  0	

	 ( 		  2x
a
b x

a
c

2
2
+ +` j 	=  0		  (   2x

a
b x
2

2
+ ` j   =  

a
c-

	 ÏUòwK« 
a
b

a

b
2 4

2

2

2

=` j   I¡ T£l,  2x
a
b x

a
b

2 2
2 2

+ +` `j j  =  
a

b
a
c

4
2

2

-  vd¥ bgwyh«.

	 mjhtJ,	 x
a
b
2

2

+` j 	 =  
a

b ac

4

4
2

2
-   (   x

a
b
2

+  =  
a

b ac

4

4
2

2

! -  = 
a

b ac
2

42

! -

	 vdnt,  	 x 	 =  
a

b b ac
2

4
2

!- - 				    (1)

	 Ô®Î¡ fz« = ,
a

b b ac
a

b b ac
2

4
2

4
2 2

- + - - - -' 1.

	 rk‹ghL (1)-š bfhL¡f¥g£l N¤Âu« ÏUgo¢ N¤Âu« (quadratic formula) vd¥gL«.

	 Ï¥nghJ ÏUgo¢ N¤Âu¤ij¥ ga‹gL¤Â Áy ÏUgo¢ rk‹ghLfis¤ Ô®¥ngh«.

vL¤J¡fh£L 3.41
	 ÏUgo¢ N¤Âu¤ij¥ ga‹gL¤Â Ã‹tU« rk‹gh£il¤ Ô®.    

	
x x1
1

2
2

+
+

+
 = 

x 4
4
+

   Ï§F x 1 0!+ , x 2 0!+  k‰W« x 4 0!+ .

Ô®Î   bfhL¡f¥g£l rk‹ghL xU ÏUgo¢ rk‹ghL totik¥Ãš Ïšiy v‹gij m¿f.

 		
x x1
1

2
2

+
+

+
	 =  

x 4
4
+

	 (  	
x 1
1
+

	 =  
x x

2
4

2
2

1
+

-
+

; E = 
x x
x x2

4 2
2 4 4

+ +
+ - -

^ ^h h; E

	 ( 	     
x 1
1
+

	 =  
x x

x2
2 4+ +^ ^h h8 B

	 ( 	 6 8x x
2
+ + 	= 2 2x x

2
+   (   4 8x x

2
- -  = 0 v‹w xU ÏUgo¢ rk‹gh£oid¥ 

bgW»nwh«.      (Û.bgh.k-it¥ ga‹gL¤ÂÍ« nknyÍŸs rk‹gh£il¥ bgwyh«)

	 ÏUgo¢ N¤Âu¤ij¥ ga‹gL¤j, 

			   x 	 =  
2 1

4 16 4 1 8! - -

^

^ ^
h

h h  = 
2

4 48!

	 Mfnt,	 x 	 =  2 2 3+  k‰W« 2 2 3-

	 vdnt,	Ô®Î¡ fz« 	= ,2 2 3 2 2 3+ -" ,.	
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gæ‰Á 3.15

1	 t®¡f¥ ó®¤Â Kiwæš Ã‹tU« rk‹ghLfis¤ Ô®¡f .

	 (i)    6 7x x
2
+ -  = 0			   (ii)  3 1x x

2
+ +  = 0

	 (iii)  2 5 3x x
2
+ -  = 0			  (iv)  4 4x bx a b

2 2 2
+ - -^ h = 0

	 (v)  x x3 1 3
2
- + +^ h  = 0	 (vi)  

x
x

1
5 7
-
+  = x3 2+

2.	 ÏUgo¢ N¤Âu¤ij¥ ga‹gL¤Â Ã‹tU« rk‹ghLfis¤ Ô®¡f.

	 (i) 	 7 12x x
2
- +  = 0	 (ii)	 15 11 2x x

2
- +  = 0		

	 (iii) 	 x
x
1+  = 2

2
1 	 (iv)	 3 2a x abx b

2 2 2
- -  = 0		

	 (v) 	 a x 1
2
+^ h = x a 1

2
+^ h 	 (vi)	 36 12x ax a b

2 2 2
- + -^ h = 0	

	 (vii) 	
x
x

x
x

1
1

4
3

+
- +

-
-  = 

3
10 	 (viii)	 a x a b x b

2 2 2 2 2
+ - -^ h  = 0

3.8.4	 ÏUgo¢ rk‹ghLfis cŸsl¡»a fz¡Ffë‹ Ô®Î fhQjš 

	 (Solution of problems involving quadratic equations)

	 Ï¥gFÂæš, brh‰bwhl®fshš mikªj ÏUgo¢ rk‹ghLfis cŸsl¡»a 

Áy vëa fz¡FfS¡F« k‰W« e« m‹whl thœãiyfis étç¡F« Áy 

fz¡FfS¡F« Ô®ÎfŸ fh©ngh«. bfhL¡f¥g£l étu§fëš ÏUªJ rk‹gh£il 

mik¤J, Ã‹d® mj‹ Ô®Îfis¡ fh©ngh«. ÏWÂæš bfhL¡f¥g£l fz¡»‰F¥ 

bghU¤jkhd Ô®it¤ nj®Î brŒnth«.

vL¤J¡fh£L 3.42

	 xU v© k‰W« mj‹ jiyÑê M»at‰¿‹ TLjš 5
5
1   våš, mªj v©iz¡ 

fh©f.

Ô®Î    njitahd v© x  vd¡ bfhŸf. Ï§F 0x ! .  x-‹ jiyÑê 
x
1 MF«.

	 bfhL¡f¥g£l ãgªjidæ‹go, 

	 x
x
1+  	 =  5

5
1    (  

x
x 1
2
+ 	 =  

5
26

			   5 26 5x x
2
- + 	 =  0       

	 (  		  5 25 5x x x
2
- - + 	 =  0 

	  mjhtJ,   	 x x5 1 5- -^ ^h h	 =  0       (     x  =  5  mšyJ  
5
1 .

	 vdnt, njitahd v©  5 mšyJ  
5
1  MF«.

vL¤J¡fh£L  3.43

	 xU K¡nfhz¤Â‹ mo¥g¡f« mj‹ F¤Jau¤ijél 4 br.Û mÂf«. 

K¡nfhz¤Â‹ gu¥ò 48 r.br.Û våš, m«K¡nfhz¤Â‹ mo¥g¡f¤ijÍ« cau¤ijÍ« 

fh©f.
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Ô®Î	 K¡nfhz¤Â‹ F¤Jau« x     br. Û v‹f.  

	 Mfnt, K¡nfhz¤Â‹ mo¥g¡f« (x 4+ ) br.Û.

	  	 K¡nfhz¤Â‹ gu¥ò	 =  
2
1  × mo¥g¡f« × cau«

	 ãgªjidæ‹go,	 x x
2
1 4+^ ^h h	 =  48

	 ( 	 4 96x x
2
+ - 	 =  0     (   x x12 8+ -^ ^h h =  0

		      	      (   x  = 12-   mšyJ   8
Mdhš,  x =  12-   vd ÏU¡f KoahJ.

 (Vbdåš, K¡nfhz¤Â‹ g¡f  Ús« äif v©zhf ÏU¡fnt©L«)

	 vdnt,  x = 8 , 	 x 4+  = 12 

	 Mfnt, K¡nfhz¤Â‹ mo¥g¡f« = 12 br.Û k‰W« cau« = 8 br. Û MF«.

vL¤J¡fh£L 3.44
	 xU k»GªJ òw¥gl nt©oa  neu¤ÂèUªJ 30 ãäl« jhkjkhf¥ òw¥g£lJ. 150 ».Û 

öu¤Âš cŸs nrUäl¤ij rçahd neu¤Âš  br‹wila mjDila tH¡fkhd ntf¤ij 

kâ¡F 25 ».Û mÂf¥gL¤j nt©oæUªjJ våš, k»GªÂ‹ tH¡fkhd  ntf¤ij¡ 

fh©f.

 Ô®Î	 k»GªÂ‹ tH¡fkhd ntf« = x  ».Û/kâ.

	 mÂfç¡f¥g£l Ã‹ ntf« = x 25+^ h ».Û/kâ.

	 bkh¤j öu« = 150 ».Û. ;            vL¤J¡bfhŸS« neu« = 
öu«

ntf«

	 bfhL¡f¥g£l öu¤ij k»GªJ fl¡f vL¤J¡ bfhŸS« tH¡fkhd neu« T1

vdÎ«, ntf¤ij mÂf¥gL¤Âajhš vL¤J¡bfh©l neu« T2  vdÎ« bfhŸf. 

bfhL¡f¥g£l étu§fëèUªJ, 	 T T1 2-  =  
2
1  kâ		  (30 ãäl§fŸ = 

2
1  kâ)

	 ( 		
x x

150
25

150-
+

	 =  
2
1    (   

x x
x x150

25
25
+

+ -
^ h; E  = 

2
1

	 (  		 x x25 75002
+ - 	=  0     (  x x100 75+ -^ ^h h =  0

	 Ï›thW x  =  75 mšyJ 100- . Mdhš x  = 100-  V‰W¡ bfhŸs¤j¡fjšy. 

	 Mfnt k»GªÂ‹ tH¡fkhd ntf« = 75».Û / kâ.

gæ‰Á 3.16

1.	 xU v© k‰W« mj‹ jiyÑê M»at‰¿‹ TLjš 
8
65  våš, mªj v©iz¡ 

fh©f.

2.	 Ïu©L äif v©fë‹  t®¡f§fë‹ é¤Âahr« 45. Á¿a v©â‹  t®¡f« 

MdJ, bgça v©â‹ eh‹F kl§»‰F¢ rk« våš, mªj v©fis¡ fh©f.
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3.	 xU étrhæ 100r.Û gu¥gséš xU br›tf tot¡ fhŒf¿¤ njh£l¤ij mik¡f 

éU«Ãdh®. mtçl« 30 Û ÚsnkÍŸs KŸf«Ã ÏUªjjhš Å£o‹ kÂšRtiu¤ 

njh£l¤Â‹ eh‹fhtJ g¡f ntèahf it¤J¡ bfh©L m¡f«Ãahš _‹W 

g¡fK«  ntèia mik¤jh®. njh£l¤Â‹ g¡f msÎfis¡ fh©f.

4.	 xU br›tf tot ãy« 20 Û Ús« k‰W« 14 Û mfy« bfh©lJ. mij¢ R‰¿ 

btë¥òw¤Âš mikªJŸs Óuhd mfyKŸs ghijæ‹ gu¥ò 111 r.Û våš, 

ghijæ‹ mfy« v‹d?

5.	 Óuhd ntf¤Âš xU bjhl® t©oahdJ (train) 90 ».Û öu¤ij¡ flªjJ. 

mjDila ntf« kâ¡F 15 ».Û mÂfç¡f¥g£oUªjhš, gaz« brŒÍ« neu« 30 
ãäl§fŸ FiwªÂU¡F« våš,  bjhl® t©oæ‹ Óuhd ntf« fh©f.

6.	 mirt‰w  Úçš xU ÏaªÂu¥gl»‹ ntf« kâ¡F 15 ».Û. v‹f. m¥glF 

Únuh£l¤Â‹ Âiræš 30 ».Û öu« br‹W, ÃwF vÂ®¤ Âiræš ÂU«Ã  4 kâ 30 

ãäl§fëš Û©L« òw¥g£l Ïl¤Â‰F ÂU«Ã tªjhš Úç‹ ntf¤ij¡ fh©f.

7.	 xU tUl¤Â‰F K‹ò, xUtç‹ taJ mtUila kfå‹ taij¥nghš 8 kl§F. 

j‰nghJ mtUila taJ, kfå‹ taÂ‹ t®¡f¤Â‰F¢ rk« våš,  mt®fSila 

j‰nghija taij¡ fh©f.

8.	 xU rJu§f¥ gyifæš 64 rk rJu§fŸ cŸsd. x›bthU rJu¤Â‹ gu¥ò 

6.25 r.brÛ. v‹f. rJu§f¥ gyifæš eh‹F¥ g¡f§fëY« btë¥òw rJu§fis 

x£o 2 br.Û mfy¤Âš g£ilahd Xu« cŸsJ våš, rJu§f¥ gyifæ‹ g¡f¤Â‹ 

Ús¤Âid¡ fh©f.

9.	 xU ntiyia¢ brŒa A-¡F B-ia él 6 eh£fŸ Fiwthf¤ njit¥gL»wJ. 

ÏUtU« nr®ªJ m›ntiyia¢ brŒjhš mij 4 eh£fëš Ko¡f ÏaY«  våš, B 

jåna m›ntiyia v¤jid eh£fëš Ko¡f ÏaY«?

10.	 xU Ïuæš ãiya¤ÂèUªJ Ïu©L bjhl® t©ofŸ xnu neu¤Âš òw¥gL»‹wd. 

Kjš t©o nk‰F Âiria neh¡»Í«, Ïu©lh« t©o tl¡F Âiria neh¡»Í« 

gaz« brŒ»‹wd. Kjš t©oahdJ Ïu©lhtJ t©oia él kâ¡F 5 ». Û 

mÂf ntf¤Âš brš»wJ. Ïu©L kâ neu¤Â‰F¥ ÃwF mt‰¿‰F ÏilnaÍŸss 

bjhiyÎ 50 ».Û. våš, x›bthU t©oæ‹ ruhrç ntf¤Âid¡ fh©f.

3.8.5	 ÏUgo¢ rk‹gh£o‹ _y§fë‹ j‹ik 

	 (Nature of roots of a quadratic equation)

	  0ax bx c
2
+ + =  vD« ÏUgo¢ rk‹gh£o‹ _y§fŸ x

a
b b ac

2
4

2
!= - -  vd 

m¿nth«.

	 (i)	 4 0b ac >
2
-  våš, ÏU bt›ntwhd bkŒba© _y§fŸ cŸsd.

	  	 mitfŸ, x = 
a

b b ac
2

4
2

- + -    k‰W«  x = 
a

b b ac
2

4
2

- - - . 

	 (ii)	 4 0b ac
2
- =  våš, rk‹gh£o‰F ÏU rkkhd bkŒba© _y§fŸ cŸsd. 

		  rk _y«  x
a
b

2
= -  MF«.

	 (iii)	 4 0b ac <
2
-  våš, b ac4

2
-  xU bkŒba© mšy. Mifahš, ÏUgo¢ 

rk‹gh£o‰F bkŒba© _y§fŸ Ïšiy. 
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	  _y§fë‹ j‹ik 4b ac
2
- -‹ kÂ¥òfis¢ rh®ªJŸsJ. nkY« 4b ac

2
- -‹ kÂ¥ò 

0ax bx c
2
+ + =  v‹w ÏUgo¢ rk‹gh£o‹ _y§fë‹ j‹ikia¡ fh£L»wJ. 

Mfnt, 4b ac
2
-  MdJ ÏUgo¢ rk‹gh£o‹ j‹ik¡fh£o (discriminant) vd 

miH¡f¥gL»wJ. ÏJ  3  v‹w F¿ahš F¿¡f¥gL»wJ. 

j‹ik¡fh£o

 3  =  4b ac
2
-

_y§fë‹ j‹ik

3  > 0 bkŒba©fŸ, rkäšiy

3  = 0 bkŒba©fŸ, rk«

3  < 0 _y§fŸ bkŒba©fŸ mšy, mjhtJ 

_y§fŸ f‰gidahdit

vL¤J¡fh£L 3.45

	 ÑnH bfhL¡f¥g£LŸs ÏUgo¢ rk‹ghLfë‹ _y§fë‹ j‹ikia MuhŒf.

	 (i)  11 10 0x x
2
- - = 	 (ii) 4 28 49 0x x

2
- + = 	 (iii) 2 5 5 0x x

2
+ + =

Ô®Î    0ax bx c
2
+ + = -‹ j‹ik¡fh£o 4b ac

2
3= - .

(i)	 Ï§F a = 1; b = –11 k‰W« c = –10.

	 vdnt, j‹ik¡fh£o 	3  = 4b ac
2
-

				       = 411 1 102- - -^ ^ ^h h h = 121 40+ = 161

	 Ï§F, 0>3 .	 Mfnt _y§fŸ bkŒba©fŸ k‰W«  rkk‰wit.

(ii)	 Ï§F, a = 4, b = –28 k‰W«  	c = 49.

	 vdnt,  j‹ik¡fh£o	 3 	 = 4b ac
2
-

				    = 428 4 492- -^ ^ ^h h h	 = 0

	  03=  v‹gjhš _y§fŸ bkŒba©fshfÎ« rkkhfÎ« ÏU¡F«.

(iii)	 Ï§F, a = 2,  b = 5  k‰W«  c = 5.

	 vdnt, j‹ik¡fh£o  3 	 = 4b ac
2
-

				    = 45 2 52
-^ ^ ^h h h 

				    = 25 – 40 = –15

	 Ï§F 0<3  v‹gjhš, rk‹gh£o‰F bkŒba©fshyhd _y§fŸ »ilahJ.

vL¤J¡fh£L 3.46

	 a k‰W« b  M»ad bkŒba©fŸ.  nkY« c xU é»jKW v© vd mikªj 

rk‹ghL ( ) ( ) ( )a b c x a b x a b c22
- + + - + - - = 0 ‹  _y§fŸ MdJ é»jKW 

v©fŸ vd ãWÎf.
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Ô®Î   bfhL¡f¥g£l rk‹gh£il  0Ax Bx C
2
+ + =  v‹w toéš vGJf.

	 Ï§F	  ,A a b c= - +  B a b2= -^ h k‰W« C a b c= - -  

	  0Ax Bx C
2
+ + = -‹ j‹ik¡fh£o 3= 4B AC

2
-

	 mjhtJ,	 4B AC
2
- 	 =  4a b a b c a b c2 2- - - + - -^ ^ ^h h h6 @

			   =  4 4a b a b c a b c2- - - + - -^ ^ ^h h h6 6@ @

		   	=  4 a b a b c42 2 2
- - - -^ ^h h6 @

	 Mfnt,  	 3 	 =  4 4 4a b a b c2 2 2
- - - +^ ^h h  = 4c

2 , xU KGt®¡f«.

vdnt, 0>3  k‰W« xU KG t®¡fkhjyhš, bfhL¡f¥g£l rk‹gh£o‹ _y§fŸ 

é»jKW v©fŸ MF«.

vL¤J¡fh£L 3.47

	 2 7 0x x k k1 3 3 2
2
- + + + =^ ^h h  v‹w rk‹gh£o‹ _y§fŸ bkŒba©fŸ k‰W« 

rk« våš k-‹ kÂ¥òfis¡ fh©f.

Ô®Î	 bfhL¡f¥g£l rk‹ghL 2 7 0x x k k1 3 3 2
2
- + + + =^ ^h h .		  (1)

	 rk‹ghL (1)-I   0ax bx c
2
+ + =  v‹gJl‹ x¥Ãl,

			   a 1= , b k2 3 1=- +^ h, c k7 3 2= +^ h.

	 Mfnt, j‹ik¡fh£o 	 3 	= 4b ac
2
- 	=  4b ac

2
- 	

			  = 4k k2 3 1 1 7 3 22- + - +^^ ^ ^ ^hh h h h

			  = 4 28k k k9 6 1 3 2
2
+ + - +^ ^h h =  4 k k9 8 20

2
- -^ h

	 rk‹gh£o‹ _y§fŸ rk« vd¡ bfhL¡f¥g£LŸsjhš,

			   3 	 = 0
	 ( 		  9 8 20k k

2
- - 	 = 0

	 (   		  k k2 9 10- +^ ^h h	 = 0

	 Mfnt,   k = 2,  
9
10- .

gæ‰Á 3.17

1.	 rk‹ghLfë‹ _y§fë‹ j‹ikia MuhŒf.

	 (i)	 8 12 0x x
2
- + = 	            (ii)    2 3 4 0x x

2
- + = 		

	 (iii) 	 9 12 4 0x x
2
+ + =  	 (iv)	 3 2 2 0x x6

2
- + = 	

	 (v)	 1 0x x
5
3

3
22

- + = 	 (vi)	 x a x b ab2 2 4- - =^ ^h h

2.	 Ã‹tU« rk‹ghLfë‹ _y§fŸ bkŒba©fŸ k‰W« rkkhdit våš, k Ï‹ 

kÂ¥òfis¡f©LÃo.

	 (i)	 2 10 0x x k
2
- + = 		  (ii)   12 4 3 0x kx

2
+ + = 	

	 (iii)	 5 0x k x2 2
2
+ - + =^ h 	 (iv)  2 1 0k x k x1 1

2
+ - - + =^ ^h h
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3.	 2 2 0x a b x a b
2 2 2
+ + + + =^ ^h h  v‹w rk‹gh£o‹ _y§fŸ bkŒba©fŸ mšy 

vd¡ fh£Lf.

4.	 3 2 0p x pqx q
2 2 2

- + =  v‹w rk‹gh£o‹ _y§fŸ bkŒba©fŸ mšy vd¡ 

fh£Lf.

5.	 a , b , c k‰W« d 0!  vd mikªj  2 0a b x ac bd x c d
2 2 2 2 2
+ - + + + =^ ^h h  

v‹w rk‹gh£o‹ _y§fŸ rkbkåš, 
b
a

d
c=  vd ãWÎf.

6.	 x a x b x b x c x c x a 0- - + - - + - - =^ ^ ^ ^ ^ ^h h h h h h -‹ _y§fŸ v¥bghGJ« 

bkŒba©fŸ v‹W«, a b c= =  vd Ïšyhéoš k£Lnk m«_y§fŸ rkk‰wit 

v‹W« ãWÎf.

7.	 rk‹ghL 2 0m x mcx c a1
2 2 2 2

+ + + - =^ h -‹ _y§fŸ rk« våš,  c a m1
2 2 2
= +^ h 

vd ãWÎf.

3.8.6	 ÏUgo¢ rk‹gh£o‹ _y§fS¡F« bfG¡fS¡F« ÏilnaÍŸs 

bjhl®òfŸ  (Relations between roots and coefficients of a quadratic equation)

0ax bx c
2
+ + =  vD« ÏUgo¢ rk‹gh£oš a , b , c M»ad bkŒba©fŸ k‰W« 

a 0!  v‹f. bfhL¡f¥g£l rk‹gh£o‹ _y§fŸ  a  k‰W« b  v‹f.

	 Mfnt,  a  = 
a

b b ac
2

4
2

- + -    k‰W«   b  = 
a

b b ac
2

4
2

- - - .

  	 vdnt, _y§fë‹ TLjš  a b+  	= 
a

b b ac
2

4
2

- + -  + 
a

b b ac
2

4
2

- - -

	 (     	 a b+  	= – 
a
b  = – 

x-‹ bfG

x2 -‹ bfG

	 _y§fë‹ bgU¡f‰gy‹, 	 ab 	 = 
a

b b ac
2

4
2

- + -  #  
a

b b ac
2

4
2

- - -

	 ( 			   = 
a

b b ac

4

4
2

2 2
- -^ h  = 

a

ac

4

4
2

	 ( 		  ab  	= 
a
c  = 

kh¿è cW¥ò

x2 -‹ bfG

0ax bx c
2
+ + = -‹ _y§fŸ ,a b  våš,

	 (i)	 _y§fë‹ TLjš, 	a b+ =  
a
b- 	

 	 (ii)	 _y§fë‹ bgU¡f‰gy‹, ab =  
a
c  
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 F¿¥ò

_y§fŸ bfhL¡f¥gL«nghJ ÏUgo¢ rk‹gh£il mik¤jš 

(Formation of quadratic equation when roots are given)

 	 a  k‰W« b  v‹gd xU ÏUgo¢ rk‹gh£o‹ _y§fŸ vd¡ bfhŸf.

	 Mfnt, x a-^ h k‰W« (x b- ) v‹gd mj‹ fhuâfŸ MF«.

	 ` 	         x a-^ h (x b- )  = 0

	 ( 	    x x2 a b ab- + +^ h 	 = 0

	 mjhtJ,  x2  – (_y§fë‹ TLjš) x + _y§fë‹ bgU¡f‰gy‹ = 0

	 bfhL¡f¥g£l ÏU _y§fis¡ bfh©l ÏUgo¢ rk‹ghLfŸ Koéè 

v©â¡ifæš cŸsd.

vL¤J¡fh£L 3.48

	  3 10 0x x k
2
- + =  v‹w rk‹gh£o‹ xU _y«  

3
1  våš, k‰bwhU _y¤ij¡ 

fh©f.  nkY« k-‹ kÂ¥igÍ« fh©f.

Ô®Î   bfhL¡f¥g£l rk‹ghL 3 10 0x x k
2
- + = .

	 ÏU _y§fŸ a  k‰w« b  v‹f.

	 ` 		  a b+ 	 = 
3

10- -^ h = 
3
10                                           		  (1)

	 a  = 
3
1  v‹gij (1)-š ÃuÂæl, b  =  3 vd¡ »il¡»wJ.

 	 nkY«,   ab 	= k
3

,     (    k = 3

	 Mfnt, k‰bwhU _y«  b  = 3  k‰W« k-‹ kÂ¥ò = 3.

vL¤J¡fh£L 3.49

	 5 0ax x c
2
- + =  v‹w ÏUgo¢ rk‹gh£o‹ _y§fë‹ TLjš 10 k‰W« 

bgU¡f‰gy‹ 10 våš, a k‰W« c M»at‰¿‹ kÂ¥òfis¡ fh©f.

Ô®Î   bfhL¡f¥g£l rk‹ghL 5 0ax x c
2
- + = .

	 _y§fë‹ TLjš, 	
a
5 	 = 10,  (  a

2
1=  

	 _y§fë‹ bgU¡F¤ bjhif, 	  
a
c 	 = 10

			   (     	 c	 = 10a 10
2
1

#=   = 5

	 vdnt,   a = 
2
1  	k‰W«  c 5=

	  0ax bx c
2
+ + = -‹ _y§fŸ a  k‰W« b  våš, a  k‰W« b -¡fis¡ bfh©l 

, ,
2 2 2 2 2 2
a b a b a b+ -  ngh‹w nfhitfis a b+  k‰W« ab  M»at‰¿‹ kÂ¥òfis¡ 

bfh©L kÂ¥ÕL brŒa KoÍ«.

F¿¥ò
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          a  k‰W« b  M»at‰iw¡ bfh©l Áy KoÎfŸ Ã‹tUkhW ju¥g£LŸsd.

(i)	 ( ) 4
2

a b a b ab- = + -    

(ii)	 2 2
a b+ 	 = 22a b ab+ -^ h6 @ 

(iii)	 2 2
a b- 	 =  a b a b+ -^ ^h h =  42a b a b ab+ + -^ ^h h6 @. Ï§F $a b  

(iv)	 3 3
a b+ 	 = 33a b ab a b+ - +^ ^h h		

(v)	 3 3
a b- 	 = 33a b ab a b- + -^ ^h h

(vi)	 4 4
a b+ 	 = 2

2 2 2 2 2
a b a b+ -^ h  = 222 2 2a b ab ab+ - -^ ^h h6 @

(vii)	 4 4
a b- 	 = 2 2a b a b a b+ - +^ ^ ^h h h  

vL¤J¡fh£L 3.50
	 2 3 1 0x x

2
- - =  v‹w rk‹gh£o‹ _y§fŸ  a  k‰W« b  våš, Ã‹tUtdt‰¿‹ 

kÂ¥òfis¡ fh©f.

	 (i) 	 2 2
a b+             		  (ii)    

b
a

a
b

+

	 (iii)	 a b- , Ï§F >a b 	 (iv)   
2 2

b
a

a
b

+e o

	 (v)	 1 1a
b a

b+ +c `m j	 (vi)    4 4
a b+ 		  (vii)  

3 3

b
a

a
b

+

Ô®Î:  bfhL¡f¥g£l rk‹ghL x x2 3 1 02
- - = . 					     (1)

	 a  k‰W« b  v‹gd bfhL¡f¥g£l rk‹gh£o‹ _y§fŸ v‹f.

	 rk‹ghL (1) I 0ax bx c
2
+ + =  v‹gJl‹ x¥Ãl,  a 2= , b 3=- , c 1=- .   

	 `  a b+ = 
a
b- 	= 

2

3- -^ h = 
2
3   k‰W«  

2
1ab =-

(i) 		  2 2
a b+ 	 = 22a b ab+ -^ h  = 2

2
3

2
12

- -` `j j = 
4
9 1+ = 

4
13

(ii)	
b
a

a
b

+ 	= 
2 2

ab
a b+  = 22

ab

a b ab+ -^ h  = 

2
1

2
3 2

2
12

-

- -` `j j
 = 

4
13 2# -^ h = 

2
13-

(iii)	 a b- 		  = 42a b ab+ -^ h ,  Ï§F  >a b

				   = 
2
3 4

2
12 2

1

#- -` `j j; E  = 
4
9 2 2

1

+` j  = 
2
17

(iv)	
2 2

b
a

a
b

+ 	 = 
3 3

ab
a b+  =  33

ab

a b ab a b+ - +^ ^h h  = 

2
1

8
27

4
9

-

+
 = 

4
45-

(v)	 1 1a
b a

b+ +c `m j = 1 1

ab

ab ab+ +^ ^h h

			   = 1 2

ab

ab+^ h  = 

2
1

1
2
1 2

-

-` j
= 

2
1-

KoÎfŸ
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(vi)	 4 4
a b+ 	= 2

2 2 2 2 2
a b a b+ -^ h  

		  = 2
4
13

2
12 2

- -` `j j  = 
16
169

2
1-` j = 

16
161 .

(vii)	
3 3

b
a

a
b

+ 	= 
4 4

ab
a b+ = 

16
161

1
2-` `j j = 

8
161- .

vL¤J¡fh£L 3.51

	 7 3+  k‰W« 7 3-  M»at‰iw _y§fshf¡ bfh©l ÏUgo¢ rk‹ghL 

x‹¿id mik¡f.

Ô®Î	 bfhL¡f¥g£l _y§fŸ 7 3+  k‰W« 7 3- .

	 _y§fë‹ TLjš = 7 3 7 3+ + -   =  14.

	 _y§fë‹ bgU¡f‰gy‹ = 7 3 7 3+ -^ ^h h  =  7 32 2
-^ ^h h  = 49 –3 = 46.

	 njitahd rk‹ghL,  x2 – (_y§fë‹ TLjš) x + (_y§fë‹ bgU¡f‰gy‹)  = 0
	 Mfnt, njitahd rk‹ghL 14 46x x

2
- +   = 0 MF«.

vL¤j¡fh£L 3.52

	 k‰W«a b  v‹gd 3 4 1x x
2
- +  = 0 v‹D« rk‹gh£o‹ _y§fŸ våš, 

	
2

b
a  k‰W« 

2

a
b  M»at‰iw _y§fshf¡ bfh©l ÏUgo¢ rk‹gh£oid mik¡f.

Ô®Î 	 3 4 1x x
2
- + = 0 vD« rk‹gh£o‹ _y§fŸ ,a b  våš, 	 a b+ 	 = 

3
4 ,  ab  = 

3
1 .

	 njitahd rk‹gh£o‰fhd _y§fë‹ TLjš 

					    = 
2 2

b
a

a
b

+e o = 
3 3

ab
a b+

	         		    	= 33

ab

a b ab a b+ - +^ ^h h  = 

3
1

3
4 3

3
1

3
43

# #-` j
 = 

9
28

	 nkY«,  _y§fë‹ bgU¡f‰gy‹ = 
2 2

b
a

a
bc cm m = ab  = 

3
1

	 Mfnt,  njitahd rk‹ghL x x
9
28

3
12

- +  = 0  (mšyJ)  9 28 3x x
2
- +  = 0 MF«.

gæ‰Á 3.18
1.	 ÑnH bfhL¡f¥g£LŸs rk‹ghLfë‹ _y§fë‹ TLjš k‰W« bgU¡f‰gy‹ 

M»at‰iw¡ fh©f.

	 (i)	 6 5 0x x
2
- + = 			   (ii)    0kx rx pk

2
+ + =

	 (iii)	 3 5 0x x
2
- = 				    (iv)   8 25 0x

2
- =

2.	 bfhL¡f¥g£LŸs _y§fis¡ bfh©l ÏUgo¢ rk‹ghLfis mik¡fÎ«.

	 (i)	 3 , 4		  (ii) 3 7+ , 3 7- 		  (iii)	 ,
2

4 7
2

4 7+ -
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3.	 3 5 2x x
2
- +  = 0 v‹w rk‹gh£o‹ _y§fŸ a , b  våš, Ã‹tUtdt‰¿‹ 

kÂ¥òfis¡ fh©f. 

	 (i)	
b
a

a
b

+ 		  (ii) a b- 	  (iii)	
2 2

b
a

a
b

+

4.	 a , b  v‹gd 3 6 4x x
2
- +  = 0 v‹D« rk‹gh£o‹ _y§fŸ våš, 

2 2
a b+  -‹   

kÂ¥ò¡ fh©f.

5.	 a , b  v‹gd 2 3 5x x
2
- - = 0-‹ _y§fŸ våš, 

2
a k‰W« 

2
b  M»at‰iw 

_y§fshf¡ bfh©l ÏUgo¢ rk‹ghL x‹¿id mik¡f.

6.	 3 2x x
2
- +  = 0-‹ _y§fŸ a , b  våš, a-  k‰W« b-  M»at‰iw _y§fshf¡ 

bfh©l ÏUgo¢ rk‹ghL x‹¿id mik¡f. 

7.	 a ,b  v‹gd 3 1x x
2
- - = 0-‹ _y§fŸ våš, 1

2
a

 k‰W« 1
2b

 M»at‰iw 

_y§fshf¡ bfh©l ÏUgo¢ rk‹ghL x‹¿id mik¡f.

8.	  3 6 1x x
2
- +  = 0 v‹w rk‹gh£o‹ _y§fŸ a ,b  våš, Ñœ¡fhQ« _y§fis¡ 

bfh©l rk‹ghLfismik¡f

	 (i)  ,1 1
a b

	 (ii)	 ,
2 2
a b b a 	 (iii)	 2 , 2a b b a+ +

9.	 4 3 1x x
2
- -  = 0 v‹w rk‹gh£o‹ _y§fë‹ jiyÑêfis _y§fshf¡ bfh©l 

rk‹ghL x‹¿id mik¡f.

10.	 3 81x kx
2
+ -  = 0 v‹w rk‹gh£o‹ xU _y« k‰bwhU _y¤Â‹ t®¡fbkåš, k-‹ 

kÂ¥ig¡ fh©f.

11.	 x ax2 64 0
2
- + =  v‹w rk‹gh£o‹ xU _y« k‰bwhU _y¤Â‹ ÏUkl§F våš, 

a-‹ kÂ¥ig¡ fh©f.

12.	 5 1x px
2
- +  = 0 v‹w rk‹gh£od _y§fŸ a  k‰W« b  v‹f. nkY« a b-  = 1 

våš,  p-‹ kÂ¥ig¡ fh©f.

gæ‰Á 3.19

rçahd éilia¤ nj®ªbjL¡fÎ«.

1.	 6x – 2y = 3, kx – y = 2 v‹w bjhF¥Ã‰F xnubahU Ô®Î c©blåš,

	 (A)  k = 3	 (B)  k 3! 	 (C)   k = 4 	 (D)  k 4! 	

2.	 ÏU kh¿fëš cŸs neçaš rk‹ghLfë‹ bjhF¥ò xU§fikahjJ våš, 

mt‰¿‹ tiugl§fŸ

	 (A)  x‹¿‹ ÛJ x‹W bghUªJ«	        (B)  xU òŸëæš bt£o¡ bfhŸS«

	 (C)  vªj¥ òŸëæY« bt£o¡ bfhŸshJ      (D)  x-m¢ir bt£L«
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3.	 x –4y = 8 , 3x –12y =24 v‹D« rk‹ghLfë‹ bjhF¥Ã‰F 

	 (A)  Koéè v©â¡ifæš Ô®ÎfŸ cŸsd 

	 (B)  Ô®Î Ïšiy  		
	 (C)  xnubahU Ô®Î k£L« c©L    
	 (D)  xU Ô®Î ÏU¡fyh« mšyJ ÏšyhkY« ÏU¡fyh«.

4.	 p x^ h = (k +4)x
2+13x+3k  v‹D« gšYW¥ò¡nfhitæ‹ xU ó¢Áa« k‰bwh‹¿‹ 

jiyÑêahdhš, k-‹ kÂ¥ò

	 (A)  2	 (B)  3	 (C)  4	 (D)  5
5.	 2 ( 3) 5f x x p x

2
= + + +^ h  v‹D« gšYW¥ò¡nfhitæ‹ ÏU ó¢Áa§fë‹ 

TLjš ó¢Áabkåš  p-‹ kÂ¥ò. 
	 (A)  3	 (B)  4	 (C)  –3	 (D)  –4
6.	  x x2 7

2
- +  v‹gij  x+4 Mš tF¡F« nghJ »il¡F« ÛÂ

	 (A)  28	 (B)  29	 (C)  30	 (D)  31

7.	  5 7 4x x x
3 2
- + -  v‹gij x–1Mš tF¡F« nghJ »il¡F« <Î

	 (A) 4 3x x
2
+ +  	 (B)   4 3x x

2
- +   	 (C)   4 3x x

2
- -     (D)    4 3x x

2
+ -  

8.	 x 1
3
+^ h k‰W« 1x

4
-  M»adt‰¿‹ Û. bgh.t

	 (A)  x 1
3
-  	 (B)  1x

3
+  	 (C)  x +1	 (D)  x 1-

9.	 2x xy y
2 2
- +   k‰W«  x y

4 4
- M»adt‰¿‹ Û. bgh.t

	 (A)  1	 (B)  x+y	 (C)  x–y	 (D) x y
2 2
-  

10.	 x a
3 3
-  k‰W« (x – a)2M»adt‰¿‹ Û. bgh.k

	 (A)   ( )x a x a
3 3
- +^ h	 (B)   ( )x a x a

3 3 2- -^ h

	 (C)   x a x ax a2 2 2
- + +^ ^h h	 (D)   x a x ax a2 2 2

+ + +^ ^h h	

11.	 k Ne vD«nghJ , ,a a a
k k k3 5+ +

M»at‰¿‹ Û. bgh.k

	 (A)  a
k 9+

	 (B)  a
k

	 (C)   a
k 6+

	 (D)   a
k 5+

12.	
6x x

x x5 6
2

2

- -

+ +  v‹D« é»jKW nfhitæ‹ äf¢ RU¡»a tot«

	 (A)  
x
x

3
3

+
- 	 (B)  

x
x

3
3

-
+ 	 (C)  

x
x

3
2

-
+ 	 (D)  

x
x

2
3

+
-

13.	
a b
a b
-
+  k‰W« 

a b

a b
3 3

3 3

+

-  M»ad ÏU é»jKW nfhitfŸ våš, mt‰¿‹ 

bgU¡f‰gy‹

	 (A)  
a ab b

a ab b
2 2

2 2

- +

+ + 	 (B)  
a ab b

a ab b
2 2

2 2

+ +

- +  	 (C)  
a ab b

a ab b
2 2

2 2

+ +

- -    (D)   
a ab b

a ab b
2 2

2 2

- -

+ +

14.	
x

x
3
25

2

+
-  v‹gij  

9x

x 5
2
-

+  Mš tF¡F« nghJ »il¡F« <Î

	 (A)  (x –5)(x–3)	 (B)  (x –5)(x+3)	 (C)  (x +5)(x–3)	 (D)  (x +5)(x+3)
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15.	
a b
a
3

-
 cl‹ 

b a
b
3

-
 I¡ T£l, »il¡F« òÂa nfhit

	 (A)  a ab b
2 2
+ + 	 (B)  a ab b

2 2
- + 	 (C)  a b

3 3
+ 	 (D)  a b

3 3
-

16.	 49 ( 2 )x xy y
2 2 2
- + -‹ t®¡f_y«  

	 (A)  7 x y- 	 (B)  7 x y x y+ -^ ^h h    (C)   7( )x y
2

+     (D)  7( )x y
2

-

17.	  2 2 2x y z xy yz zx
2 2 2
+ + - + -  -‹ t®¡f_y«

	 (A)  x y z+ - 	 (B)  x y z- + 	 (C)  x y z+ + 	 (D)  x y z- -

18.	 121 ( )x y z l m
4 8 6 2

- -‹ t®¡f_y«

	 (A)  11x y z l m
2 4 4

-  	 (B)  11 ( )x y z l m
34 4

-

	 (C)  11x y z l m
2 4 6

-   	 (D)  11 ( )x y z l m
32 4

-  

19.	 ax bx c 0
2
+ + =  v‹w rk‹gh£o‹ _y§fŸrk« våš, c-‹ kÂ¥ò

	 (A)  
a
b
2

2

	 (B)  
a
b
4

2

	 (C)  
a
b
2

2

- 	 (D)  
a
b
4

2

-

20.	  5 16 0x kx
2
+ + =  v‹w rk‹gh£o‰F bkŒba© _y§fŸ Ïšiybaåš,

	 (A)  k
5
82 	 (B)  k

5
82- 	 (C)  k

5
8

5
81 1- 	 (D)  k0

5
81 1

21.	  3  -I xU _ykhf¡ bfh©l ÏUgo¢ rk‹ghL

	 (A)    6 0x x 5
2
- - =    	 (B)    0x x6 5

2
+ - =  

(C)    0x x5 6
2
- - = 	 (D)    0x x5 6

2
- + =

22.	 0x bx c
2
- + =  k‰W« x bx a 0

2
+ - =  M»a rk‹ghLfë‹ bghJthd _y«

	 (A)  
b

c a
2
+ 	 (B)  

b
c a
2
- 	 (C)  

a
c b
2
+          	 (D) 

c
a b
2
+  

23.	 ,a 0=Y   vd mikªj rk‹ghL ax bx c 0
2

+ + = -‹ _y§fŸ k‰W«a b  våš,  

Ã‹tUtdt‰WŸ vJ bkŒašy?

	 (A)  
a

b ac22

2

2
2

a b+ = - 	 (B)   
a
cab = 	

	 (C)  
a
ba b+ = 		  (D)   

c
b1 1

a b
+ =-

24.	  ax bx c 02
+ + =  v‹w ÏUgo¢ rk‹gh£o‹ _y§fŸ  a  k‰W« b  våš,  

1
a

 k‰W« 1
b

 M»adt‰iw _y§fshf¡ bfh©l ÏUgo¢rk‹ghL

	 (A)  ax bx c 02
+ + =   	 (B)  0bx ax c2

+ + =   

	 (C)  0cx bx a2
+ + = 	 (D)  0cx ax b2

+ + =

25.	 b = a + c v‹f. 0ax bx c
2
+ + =  v‹w rk‹gh£o‹ _y§fŸ rk« våš,  

	 (A)   a = c         		  (B)    a = – c    
	 (C)   a = 2c   		  (D)    a = –2c    				  
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ãidéš bfhŸf

	 x k‰W« y M»a kh¿fëš cŸs neçaš rk‹ghLfis¡ bfh©l KoÎW 

fz« v‹gJ mªj kh¿fëš cŸs neçaš rk‹ghLfë‹ bjhF¥ò vd¥gL«. 

Ï¤bjhF¥igna xU§fik¢ rk‹ghLfŸ v‹ngh«.

 	ÏU kh¿fëš x‹iw Kjèš Ú¡»aÃ‹ rk‹gh£L¤ bjhF¥Ã‰F Ô®Î fh©gJ 

Ú¡fš Kiw vd¥gL«.

	 a x b y c1 1 1+ +  = 0 , a x b y c2 2 2+ +  = 0 v‹w rk‹gh£L¤ bjhF¥ig¤ Ô®¡f, 

FW¡F¥ bgU¡F Kiwia ga‹gL¤j äf cjéahfÎŸs m«ò¡F¿¥ gl«

x y 1

 	p(k) = 0 våš, p(x) v‹w gšYW¥ò¡nfhit¡F bkŒba© k MdJ xU ó¢Áa« 

MF«.

	 p(x) = ax bx c2
+ +  v‹w ÏUgo gšYW¥ò¡nfhitæ‹ bfG¡fŸ k‰W« 

ó¢Áa§fS¡F Ïilnaahd mo¥gil¤ bjhl®òfŸ,

		  ó¢Áa§fë‹ TLjš  = 
a
b-  = – 

x-‹ bfG

x2 -‹ bfG

		  ó¢Áa§fë‹ bgU¡f‰gy‹ =  
a
c   =  

kh¿è cW¥ò

x2 -‹ bfG

	 (i) 	 gšYW¥ò¡nfhit p x^ h-¡F, x a=  MdJ xU ó¢Áa« våš, våš k£Lnk 
p a 0=^ h  MF«.

	 (ii) 	  x a-  MdJ p x^ h-¡F xU fhuâ våš, våš k£Lnk p a 0=^ h  MF«.

 	Ïu©L mšyJ mj‰F nk‰g£l Ïa‰fâj¡ nfhitfë‹ Û. bgh. t. v‹gJ 

bfhL¡f¥g£l x›bthU¡ nfhitiaÍ« ÛÂæšyhkš tF¡f¡ Toa äf¥bgça 

goia¡ bfh©l¡ nfhit MF«.

 	Ïu©L mšyJ mj‰F nk‰g£l Ïa‰fâj¡ nfhitfë‹ Û. bgh. k. v‹gJ  

bfhL¡f¥g£l x›bthU nfhitædhY« ÛÂæ‹¿ tFgl¡ Toa äf¡ Fiwªj 

goia¡ bfh©l nfhit MF«.

 	VnjD« Ïu©L gšYW¥ò¡nfhitfë‹ Û.bgh.t k‰W« Û.bgh.k. M»at‰¿‹ 

bgU¡f‰gy‹, m›éU gšYW¥ò¡nfhitfë‹ bgU¡f‰gyD¡F¢ rk«.

	 a R!  v‹gJ xU äif bkŒba© v‹f. a-‹ t®¡f_ykhdJ b a
2
=  vDkhW 

mikÍ« bkŒba© b MF«.  a-‹ t®¡f_y¤Âid a2  mšyJ a  vd¡ 

F¿¡fyh«.

b1

b2

c1

c2

a1

a2

b1

b2
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	  ax bx c 0
2
+ + =  v‹gJ kh¿ x-š cŸs xU ÏUgo¢ rk‹gh£o‹ bghJ tot« 

MF«. Ï§F a, b k‰W« c v‹gd bkŒba©fŸ nkY« a 0! .

	 xU ÏUgo¢ rk‹gh£il (i) fhuâ¥gL¤jš Kiw  (ii) t®¡f¥ ó®¤Â Kiw 
(iii) N¤Âu¤ij ga‹gL¤J« Kiw M»a Kiwfëš Ô®¡f KoÍ«.

	 b ac4 0
2

$-  våš, ax bx c 0
2
+ + =  vD« ÏUgo¢ rk‹gh£o‹ _y§fŸ 

a
b b ac

2
4

2
!- -  MF«.

	  ax bx c 0
2
+ + =  vD« ÏUgo¢rk‹gh£o‰F 

	 (i)    	 b ac4 0
2

2-  våš, ÏU bt›ntwhd bkŒba© _y§fŸ cŸsd

	 (ii)	 b ac4 0
2
- =  våš, ÏU rkkhd bkŒba©_y§fŸ cŸsd 

	 (iii)	  b ac4 0
2

1-  våš, bkŒahd _y§fŸ Ïšiy.

c§fS¡F¤ bjçÍkh? 

bg®kh£o‹ ÏWÂ¤ nj‰w« (Fermat’s last theorem) :

          x y zn n n
+ =  v‹D« nfhit¡F 2n 2  vD« nghJ KG¡fëš Ô®Î Ïšiy. 

    “c©ikænyna äf¢ Áwªj ãUgz¤ij eh‹ f©L Ão¤J é£nl‹. Mdhš, 

ãUgz¤ij KGikahf vGÂéL« msé‰F Ïªj¤ jhëš Ïl« Ïšyhkš, 

äf¡ Fiwthd gFÂna cŸsJ” vd bg®kh£ vGÂdh®. 1994-š M§»nya 

fâjéaš m¿P® M‹£U  itš° (Andrew Wiles) v‹gt®  Ïj‰F¤  Ô®Î  fhQ« 

tiu 300 M©Lfshf Ï¤nj‰w¤Â‰F Ô®Î fhzKoaéšiy. ca®ãiy¥gŸë 

khztdhf ÏU¡F« nghJ, efu üšãiya¤Âš (City Library) Ïªj¡ fz¡»id 

M©£U itš° bjçªJ bfh©lh® v‹gJ xU Áw¥ghd brŒÂahF«.
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4.1  m¿Kf«

	 Ïªj m¤Âaha¤Âš mâ (Matrix) v‹w K¡»akhd 

fâj¡ fU¤J g‰¿ f‰w¿nth«. Ï§F mâfis 

m¿Kf¥gL¤Â, mj‹ Ïa‰fâj mo¥gilfis¡ f‰ngh«.  
	 18 k‰W« 19 M« ü‰wh©Lfëš mâfŸ 

f©l¿a¥g£L xU fâj¡ fU¤jhf ts®¢ÁailªjJ. 

Kjèš, toéaš cUt§fë‹ cUkh‰w«  k‰W« neçaš 

rk‹ghLfë‹ Ô®ÎfŸ M»adt‰¿‹ fhuzkhfnt, 

mâfŸ g‰¿a¡ fU¤J ts®¢ÁailªjJ. j‰nghJ 

fâjéaèš cŸs K¡»akhd fUéfëš x‹whf 

mâfŸ és§F»‹wd. gy v©fis¡ bfh©l tçiria 

xnu bghUshf¡ fUÂ, mj‰F xU F¿æ£L, m¤jifa 

F¿pLfis¡ bfh©L fz¡Ffis äfÎ« RU§»a toéš 

brŒÂl têtif¢ brŒtjhš, mâfŸ gaDŸsitahf 

ÏU¡»‹wd. Ï›thW bgw¥gL« fâjéaè‹ 

RU¡bfG¤jhd mâfŸ xU Óça k‰W« tèikahdJ 

MF«. mâ gy eilKiw fz¡Ffis¤ Ô®¡f cjÎ»wJ. 

	 1850-š n#«° n#hr¥ Ášbt°l® v‹gt®, v©fë‹

tçir mik¥Ã‰F Matrix (mâ) v‹w brhšiy m¿Kf¥ 

gL¤Âdh®. Matrix v‹gJ fUtiwia¡ F¿¡F« Ïy¤Â‹ 

bkhê¢ brhšyhF«. M§»y¤ÂY«  Ïnj  bghUŸ jh‹. 

VjhtJ x‹iw V‰gL¤J« mšyJ cUth¡F« Ïl« v‹w 

bghUëš Tl Matrix vD« brhš ga‹gL¤j¥gL»wJ. 

	 x k‰W« y-fëš mikªj Ñœ¡fhQ« neçaš 

rk‹ghLfë‹ bjhF¥Ãid¡ fUJnth«.

	 x y3 2 4- =  					    (1)
	 x y2 5 9+ =  					    (2)
	 Ú¡fš Kiwia¥ (Ïjid fhÁa‹ Ú¡fš Kiw 

vdÎ« F¿¥Ãlyh«) ga‹gL¤Â, Ïj‹ Ô®Î (2, 1) 
v‹gij e«khš vëÂš bgwKoÍ«. Ïªj Ú¡fš Kiwæš, 

kh¿fis ga‹gL¤jhkš eh« bfG¡fis k£L« 

ga‹gL¤J»‹nwh«. nk‰f©l neçaš rk‹ghLfS¡F 

mâ Ïa‰fâj¤ij¥ ga‹gL¤Â, mnj Ú¡fš Kiwæš  

Ô®it vëÂš fhzyh«.

n#«° n#hr¥ ášbt°l®
(James Joseph Sylvester)

(1814-1897)
Ï§»yhªJ

	 mâ¡ nfh£ghL, khwh¡ 

nfh£ghL, v©âaš nfh£ghL 

k‰W« nr®¥ò¡ fâjéaš M»a 

t‰¿‰F Ášbt°l® mo¥gil  

bfhŸiffis më¤jh®. bfhL¡ 

f¥g£l xU mâÍl‹ gçkh‰w« 

brŒa¡Toa mid¤J mâ 

fisÍ« f©l¿ªjh®. nkY«, 

“discriminant” mjhtJ  j‹ik¡ 

fh£o Kjyhd gy   fâjéaš 

fiy¢ brh‰fis m¿Kf¥ 

gL¤Âdh®.

	 1880-« M©oš Ïy©l‹ 

Ïuhaš brhir£o,  m¿éaš 

rhjid¡fhd äf caça éUjhd 

fh¥ë gj¡f¤ij (Copley Medal) 
ÏtU¡F tH§»aJ. Ï›tik¥ò 

1901-« M©oš fâj MŒÎfis 

C¡Fé¡F« bghU£L Ïtç‹ 

ãidthf “Ášbt°l® gj¡f«’’ 

vD« éUij ãWéaJ.

	m¿Kf«

	mâfë‹ mik¥ò

	mâfë‹ tiffŸ

	mâfë‹ T£lš, 		

        fê¤jš k‰W« bgU¡fš

	mâ¢ rk‹ghLfŸ

Number, place, and combination - the three intersecting but distinct spheres of  
thought to which all mathematical ideas admit of  being referred .- Sylvester

mÂfŸmÂfŸ44
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4.2	 mâfis mik¤jš (Formation of matrices)
	 mâfŸ v›thW mik»‹wd v‹gij m¿ªJ bfhŸs Ñœ¡f©l 

vL¤J¡fh£Lfis¡ fUJnth«.

	 Fkhçl«  10 ngdh¡fŸ cŸsd. Ïªj étu¤ij (10) vd vGjyh«. mil¥ò¡F¿

(  )-¡FŸ  cŸs v© Fkhçl« cŸs ngdh¡fë‹ v©â¡ifia F¿¡F«. 

	 Fkhçl« 10 ngdh¡fŸ k‰W« 7 bg‹ÁšfŸ  cŸsd v‹f.  Ïªj étu¤ij  

(10  7) vd vGjyh«. mil¥ò¡F¿ (  )-¡FŸ cŸs Kjš v© Fkhçl« cŸs ngdh¡fë‹ 

v©â¡ifia¡ F¿¡F«. mL¤j v©, bg‹Ášfë‹ v©â¡ifia¡ F¿¡F«.

	 Ã‹tU« étu§fis¡ fUJnth«. Fkh® k‰W« mtUila e©g®fŸ ÏuhR k‰W« 

nfhò M»nahçlKŸs ngdh k‰W« bg‹ÁšfŸ étu« :

	 Fkhçl«     10 ngdh¡fS«  7 bg‹ÁšfS«

	 ÏuhRél«    8 ngdh¡fS«  4 bg‹ÁšfS«

	 nfhòél«     6 ngdh¡fS«  5 bg‹ÁšfS« cŸsd.

	 Ã‹tUkhW Ït‰iw tçir¥gL¤Â m£ltiz toéš vGjyh«.

   ngdh¡fŸ bg‹ÁšfŸ

Fkh® 10 7

ÏuhR 8 4
nfhò 6 5

		 nknyÍŸs bghU£fë‹ v©â¡ifæid br›tf tçiræš Ã‹tUkhW 

vGjyh«. ÏÂYŸs  v©fŸ Kiwna m«_tç‹ ngdh k‰W« bg‹Ášfë‹ 

v©â¡ifia F¿¥ÃL»‹wd.

	

Kjš ãiu

ãuš ãuš

Kjš Ïu©lh«

Ïu©lh« ãiu

_‹wh« ãiu

( )

10

8

6

7

4

5

i
!

!

!

- -

f p

	 Ïnj étu¤ij k‰bwhU KiwæY« Ñœ¡f©lthW m£ltiz¥gL¤jyh«.

Fkh® ÏuhR nfhò

ngdh¡fŸ 10 8 6
bg‹ÁšfŸ 7 4 5

	 Ït‰iw br›tf toéš tçirahf Ã‹tUkhW F¿¥Ãlyh«.

		 ( )
10

7

8

4

6

5
ii !

!

- - -

c m

	

                           

Kjš ãiu

ãuš ãuš ãuš
Kjš 2-« 3-«

Ïu©lh« ãiu
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	 nknyÍŸs (i)-š  Kjš F¤J tçiræYŸs v©fŸ Kiwna Fkh®, ÏuhR, 

nfhòélKŸs ngdh¡fë‹ v©â¡ifÍ«, Ïu©lh« F¤J tçiræYŸs v©fŸ 

Kiwna mt®fëlKŸs bg‹Ášfë‹ v©â¡ifÍ« F¿¡»‹wd.	

	 mnjnghš, (ii)-š Kjš »ilãiy tçiræYŸs v©fŸ Kiwna Fkh®, ÏuhR, 

nfhò M»nahçlKŸs ngdh¡fë‹ v©â¡ifÍ«, Ïu©lh« »ilãiy tçir v©fŸ 

mt®fëlKŸs bg‹Ášfë‹ v©â¡ifÍ« F¿¡»‹wd.

	 nkny étç¤jthW, v©fis br›tf toéš tçir¥gL¤Â¡ fh£Ljiy mâ 

(MATRIX) v‹»nwh«,

	 X® mil¥ò¡F¿¡FŸ  br›tf mik¥Ãš ãiufëY«, ãušfëY« tçirahf 		

	 v©fis¡ bfh©l mik¥ò,  mâ (MATRIX) vd¥gL«.	

 	 mâfis A, B, X, Y,g  ngh‹w M§»y bgça vG¤Jfis¡ bfh©L F¿¥ngh«. 

x›bthU mâæY« cŸs v©fŸ mj‹ cW¥òfŸ (entries mšyJ elements) vd¥gL«. 

x›bthU »ilãiy tçirÍ«  mâæ‹ xU ãiu (row) vd¥gL«.  x›bthU F¤J 

tçirÍ« m›tâæ‹  xU ãuš (column)  vd¥gL«.

	 ,A
1

4

2

5

3

6
= c m    B

2

3

1

0

8

5

1

9

1

= -

-

-

> H k‰W«  C

1

0

1

= f p v‹gd 

	 mâfS¡fhd Áy vL¤J¡fh£LfshF«.

4.2.1  	 mâæ‹ bghJ tot« (General form of a  matrix)
	 m ãiufisÍ«, n ãušfisÍ« bfh©l mâ A-æ‹ bghJtot«

				  

...

...

...

...

...

...

...

A

a

a

a

a

a

a

a

a

a

a

a

a
m m

j

j

mj

n

n

mn

11

21

1

12

22

2

1

2

1

2

h h h h h
=

J

L

K
K
K
KK

N

P

O
O
O
OO

	 Ï§F , , , ,a a a
11 12 13

g   amn  v‹gd mâæ‹ cW¥òfshF«.  

	 Ïªj mâia  A a
ij m n

=
#

6 @ mšyJ  A a
ij m n

=
#

^ h v‹W«  vGjyh«.  			 

	 Ï§F 1, 2, 3, ... ,i m=   k‰W« 1, 2, 3, ... , .j n=  

	 nkY«, mâ A a
ij m n

=
#

^ h -š a
ij
v‹gJ iMtJ ãiu k‰W« jMtJ ãuš rªÂ¡F« 	

	 Ïl¤ÂYŸs cW¥ghF«.

	 vL¤J¡fh£lhf A = 
4

6

7

5

2

8

3

1

9

f p våš, a
23

 = 1. mjhtJ, cW¥ò 1-MdJ Ïu©lhtJ 

	 ãiuæš k‰W« _‹whtJ ãuèš ÏU¡F«.

Ïnjnghš, 4a
11
= , 5a

12
= , 3a

13
= , 6a

21
= , 2a

22
= , 7a

31
= ,  8a

32
=  k‰W« 9a

33
= .

4.2.2 	 mâæ‹ tçir (m) gçkhz« (Order or dimension of a matrix)

A v‹w xU mâæš m ãiufS« n ãušfS« ÏU¥Ã‹, mâ A-‹ tçir m n#  
MF«.  (Ïij m by n  vd¥ go¡fÎ«)  

tiuaiw
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cjhuzkhf,  

	 A
1

4

2

5

3

6
= c m  v‹w mâæš  2 ãiufS«  3 ãušfS« cŸsd. 

	 vdnt, mâ  A-‹ tçir 2 3# MF«.

	 m n#  tçir bfh©l mâæš, Kjš vG¤J m  v‹gJ ãiufë‹ 

v©â¡ifiaÍ« k‰W« Ïu©lhtJ vG¤J n v‹gJ ãušfë‹ v©â¡ifÍ« 

F¿¡F«.

4.3	 mâfë‹ tiffŸ (Types of matrices)
	 Ï¥nghJ mâfë‹ Áy tiffis¡ f‰ngh«.

(i)	 ãiu mâ (Row matrix)

X® mâæš xU ãiu k£L« ÏUªjhš, m›tâ  ãiu mâ vd¥gL«. ãiu mâia 

ãiu bt¡l® (row vector) vdÎ« Twyh«.

vL¤J¡fh£lhf,  A 5 3 4 1=^ h  k‰W« B = ( –3  0  5 ) v‹gd ãiu mâfŸ. 

Ït‰¿‹ tçirfŸ Kiwna 1 4#  k‰W« 1 3#  MF«. 

bghJthf,   A a
ij n1

=
#

^ h  v‹gJ n1 #  tçirÍŸs ãiu mâ MF«.

(ii)	 ãuš mâ (Column matrix)

X® mâæš xU ãuš k£L« ÏUªjhš, m›tâ ãuš mâ vd¥gL«. ãuš mâia 

ãuš bt¡l® (column vector) vdÎ« Twyh«.

vL¤J¡fh£lhf, A = 0

2
c m k‰W«  B

1

2

5

= f p v‹gd ãuš mâfŸ. Ït‰¿‹ 

tçirfŸ Kiwna 12 #  k‰W«  13 # MF«. 

	bghJthf,  A a
ij m 1

=
#

6 @  v‹gJ tçir m 1#  bfh©l ãuš mâ MF«

(iii)	 rJu mâ (Square matrix)

	X® mâæ‹ ãiufë‹ v©â¡ifahdJ ãušfë‹ v©â¡if¡F¢ rkkhf 

ÏU¥Ã‹ m›tâ rJu mâ vd¥gL«.  

vL¤J¡fh£lhf, A
1

3

2

4
= c m k‰W«  B

3

1

7

0

5

6

2

7

1

= -f p v‹gd rJu mâfŸ. 

Ït‰¿‹ tçirfŸ Kiwna 2 k‰W« 3 MF«.   

bghJthf,  A a
ij m m

=
#

6 @  v‹gJ m tçirÍŸs xU rJu mâahF«. Ï§F 

, , , ,a a a a
mm11 22 33

g  v‹gd rJu mâ A-‹ Kj‹ik _iy é£l cW¥òfŸ (principal 

or leading diagonal elements) vd¥gL«.

(iv)	 _iy é£l mâ (Diagonal matrix)
	xU rJu mâæš Kj‹ik _iyé£l¤Â‰F nknyÍ« ÑnHÍ« cŸs mid¤J 

cW¥òfS« ó¢Áa§fŸ våš, m›tâ _iy é£l mâ vd¥gL«.
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vL¤J¡fh£lhf, 

	 A
5

0

0

2
= c m k‰W«  B

3

0

0

0

0

0

0

0

1

= f p v‹gd Kiwna 2 k‰W« 3 tçirÍila _iy 

é£l mâfshF«. bghJthf,  A a
ij m m

=
#

6 @  v‹gJ _iyé£l mâ våš, i j!  v‹wthW 

cŸs mid¤J   ,i j -fS¡F« 0a
ij
=  MF«.

 	   _iyé£l mâfëš Kj‹ik _iy é£l cW¥òfëš Áy cW¥òfŸ 

ó¢Áa§fshfÎ«  ÏU¡fyh«.

(v)	 Âiræè mâ (Scalar matrix)
	 xU _iyé£l mâæš, Kj‹ik _iy é£l cW¥òfŸ mid¤J« rkkhfÎ« 

ó¢Áaäšyhj kh¿èahfÎ«  ÏU¥Ã‹ mªj mâ, Âiræè mâ vd¥gL«. vL¤J¡fh£lhf, 

	 A
5

0

0

5
= c m k‰W«  B

7

0

0

0

7

0

0

0

7

= f p v‹gd Kiwna 2 k‰W« 3 tçirfis¡ 

bfh©l Âiræè mâfshF«.

	 bghJthf,   A a
ij m m

=
#

6 @  xU Âiræè mâ våš, 
0,

,

vD«nghJ
vD«nghJ

a
i j

k i jij

!
=

=
)   

Ï§F k v‹gJ xU Âiræè. mjhtJ, k xU kh¿è.

(vi)	 myF mâ (Unit matrix)
	 xU Âiræè mâæš Kj‹ik _iy é£l cW¥ò¡fŸ x›bth‹W« 1 våš, 

mªj mâ myF mâ vd¥gL«. n tçirÍila myF mâia In vd¡ F¿¡fyh«. 

vL¤J¡fh£lhf,

I
1

0

0

12
= c m  k‰W« I

1

0

0

0

1

0

0

0

1
3
= f p v‹gd Kiwna 2 k‰W« 3 tçirÍila myF mâfŸ. 

bghJthf, rJu mâ A a
ij n n

=
#

^ h  v‹gJ myF mâ våš 
,

,

vD«nghJ
vD«nghJ

a
i j

i j

1

0
ij

!
=

=
)

	  mâfëš bgU¡fiy¥ bghU¤J myF mâia¢ rkå mâ (identity matrix) 
vdÎ« F¿¥Ãlyh«. všyh myF mâfS« Âiræè mâfshF«. Mdhš, xU 

Âiræè mâ myF mâahf ÏU¡f nt©oaJ Ïšiy. v©fëš 1 v›thW 

brašgL»wnjh mnjnghš mâfëš myF mâ brašgL»wJ.

(vii)	 ó¢Áa mâ (Null matrix or Zero-matrix)
	  X® mâæYŸs x›bthU cW¥ò« ó¢Áa« våš, mªj mâ ó¢Áa mâ vd¥gL«. 

Ïªj mâia O vd¡F¿¡fyh«.  vL¤J¡fh£lhf, 

	 O
0

0

0

0

0

0
= c m  k‰W«   O

0

0

0

0
= c m v‹gd Kiwna 2 3 2 2k‰W«# #  tçir 

bfh©l ó¢Áa mâfŸ MF«.

 

(i) ó¢Áa mâ xU rJu mâahf ÏU¡f nt©oa mtÁaäšiy. (ii) v©fëš 

ó¢Áa« v›thW brašgL»wnjh, mnjnghš mâfëš ó¢Áa mâ brašgL»wJ.  
(iii) X® mâÍl‹ mnj tçirÍŸs ó¢Áa mâia T£odhnyh mšyJ fê¤jhnyh 

mªj mâ khwhJ.

F¿¥ò
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(viii)	 ãiu ãuš kh‰W mâ (Transpose of a matrix)
	 tiuaiw : A v‹w mâæ‹ ãiufis ãušfshfÎ« mšyJ  ãušfis ãiufsfhÎ« 

kh‰w¡ »il¡F« mâ A-‹ ãiu ãuš kh‰W mâ vd¥gL«. A-‹ ãiu ãuš kh‰W mâia 

A
T  (A transpose vd¥go¡fÎ«) vd¡ F¿¥ngh«.  vL¤J¡fh£lhf, 

	                  	  A
1

3

2

4

5

6
= c m  våš,  A

1

2

5

3

4

6

T
= f p

	 bghJthf,   	  A a
ij m n

=
#

6 @  . Ï§F 1, 2, 3, ,i mg=   k‰W« 1, 2, 3, ,j ng=  våš,

		             . , 1,2, , 1,2, ,Ï§F k‰W«A b b a i n j m
T

n m ij jiij
g g= = = =

#
8 B .

vL¤J¡fh£L  4.1
	 m£ltizæš 5 eh£fë‹ ca®ªj 

(H) bt¥gãiy k‰W« Fiwªj (L) bt¥gãiy 

(ghu‹Ë£oš) ju¥g£LŸsd. 

	 5 eh£fë‹ ca®ªj k‰W« Fiwªj 

bt¥gãiyfis mâ tot¤Âš Kiwna 

Kjš ãiu ca®ªj bt¥gãiyiaÍ«, 2-M« ãiu Fiwªj bt¥gãiyiaÍ« F¿¥gjhf 

mik¡fÎ«. mÂf bt¥gãiy cila ehis¡ fh©f.

Ô®Î	 bfhL¡f¥g£l étu§fis¡ bfh©L mâ toéš Ã‹tUkhW vGjyh«.

	

Â br ò é bt

A
H

L

88

54

90

56

86

53

84

52

85

52
= c m

.  mjhtJ,  A 88 90 86 84 85

54 56 53 52 52
= e o  

mâæ‹ Kjš ãiuæš cŸs étu§fë‹go mÂf bt¥gãiy (H) cŸs ehŸ  

br›thŒ¡»Hik MF«.

vL¤J¡fh£L 4.2
	 eh‹F czÎ¥ bghU£fëš x›bth‹¿Y« cŸs bfhG¥ò¢ r¤J, 

fh®nghiAonu£ k‰W« òuj¢ r¤J M»t‰¿‹ msÎfŸ (»uhäš) Ñœ¡f©lthW 

m£ltiz¥gL¤j¥g£LŸsJ.

bghUŸ 1 bghUŸ 2 bghUŸ 3 bghUŸ 4

bfhG¥ò¢ r¤J 5 0 1 10

fh®nghiAonu£ 0 15 6 9

òuj¢ r¤J 7 1 2 8
	 nk‰f©l étu§fis 3 4#  k‰W« 4 3#  mâfshf vGJf. 

Ô®Î	 njitahd 3 4#  tçir bfh©l mâia Ã‹tUkhW vGjyh«.

	 A

5

0

7

0

15

1

1

6

2

10

9

8

= f p. Ï§F ãušfŸ czÎ¥ bghU£fis¡ F¿¡»‹wd.

vdnt, x›bthU ãuY« x›bthU czÎ¥ bghUëš cŸs _‹W czÎ¢ 

r¤J¡fë‹ msÎfis¡ F¿¡»wJ.
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 nkY«, njitahd   4 3#  tçir mâ B

5

0

1

10

0

15

6

9

7

1

2

8

=

J

L

K
K
K
KK

N

P

O
O
O
OO
  MF«. 

ÏÂYŸs x›bthU ãiuÍ« x›bthU czÎ¥ bghUëYŸs _‹W czÎ¢ 

r¤J¡fë‹ msÎfis F¿¡»wJ.  

vL¤J¡fh£L 4.3

	 A a
ij

= =6 @  

1

6

3

9

4

2

7

2

8

5

0

1- -

J

L

K
K
K
KK

N

P

O
O
O
OO
 våš,   (i) mâæ‹ tçir    (ii)   a

13
 k‰W«  a

42
  cW¥òfŸ  

	 (iii) 2 v‹w cW¥ò mikªJŸs ãiy     M»adt‰iw¡ fh©f.

Ô®Î	 (i)   mâ A-š 4 ãiufS« 3 ãušfS« cŸsd. vdnt A-‹ tçir 4 3# .

	 (ii)	 a
13

 v‹w cW¥ò Kjš ãiuæš 3-MtJ ãuèš cŸsJ.  vdnt 8.a
13
=

		  a
42

 v‹w cW¥ò 4-MtJ ãiuæš 2-MtJ ãuèš cŸsJ. vdnt a
42

2=-  

	 (iii) cW¥ò 2 v‹gJ 2-MtJ ãiu k‰W« 2-MtJ ãuèš cŸsJ. mjhtJ 2.a
22
=  

vL¤J¡fh£L 4.4
	 a i j2 3

ij
= -  v‹w cW¥òfis¡ bfh©l, tçir  2 3#  cŸs mâ A a

ij
= 6 @-æid 

mik¡fÎ«.

Ô®Î	 bghJthf 2 3#  tçirÍŸs mâ

	   A
a

a

a

a

a

a
11

21

12

22

13

23

= e o v‹w toéš ÏU¡F«.

	  a i j2 3
ij
= -  , ,i 1 2=  k‰W«  , ,j 1 2 3=  vd¡bfhL¡f¥g£LŸsjhš

	 ( ) ( )a 2 1 3 1 1 1
11
= - = - = ,  ( ) ( )a 2 1 3 2 4

12
= - = ,    ( ) ( )a 2 1 3 3 7

13
= - =

	 2(2) 3 1a
21
= - = ,          	       ( ) ( )a 2 2 3 2 2

22
= - = ,    ( )a 2 2 9 5

23
= - =

	 Mfnt, njitahd mâ  A
1

1

4

2

7

5
= c m  MF«.

vL¤J¡fh£L 4.5

	 A
8

1

5

3

2

4
=

-
e o våš, A

T
 k‰W«  ( )A

T T
 M»at‰iw¡ fh©f.

Ô®Î 	 A
8

1

5

3

2

4
=

-
e o. A-æ‹ ãiu ãuš kh‰W mâ (transpose) AT  v‹gJ  A-æ‹ 

ãiufis ãušfshfÎ« mšyJ ãušfis ãiufshfÎ« kh‰¿ vGj¡ »il¡F«.

vdnt,          A
8

5

2

1

3

4

T
= -f p.   Ïnjnghš   ( )A

T T    mâahdJ, 

mâ  A
T -‹ ãiufis   ãušfshfÎ«, ãušfis ãiufshfÎ« kh‰w¡ »il¡F«.  

Mfnt, ( )A
T T  8

1

5

3

2

4
=

-
e o.
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	 nk‰f©l vL¤J¡fh£oèUªJ, ( )A A
T T

=  vd m¿a Ko»wJ. vªj X® mâ 

B-¡F« ( )B B
T T

=  v‹gJ c©ik. nkY« vªj xU kh¿è k-¡F« ( )kA kA
T T
=  MF«.

gæ‰Á 4.1

1.	 xU bghGJ ngh¡F Ú® éisah£L¥ ó§fhé‹ f£lz é»j« Ã‹tUkhW.

thu eh£fëš f£lz«

(`)
éLKiw eh£fëš f£lz«

(`)
taJ tªnjh® 400 500
ÁWt® 200 250
_¤j¡ Fokf‹ 300 400

	 taJ tªnjh®, ÁWt® k‰W« _¤j¡FokfD¡fhd f£lz é»j§fS¡fhd 

mâfis vGJf. nkY« mt‰¿‹ tçirfis vGJf. 

2.	 xU efu¤Âš 6 nkšãiy¥ gŸëfŸ, 8 ca®ãiy¥ gŸëfŸ k‰W« 13 bjhl¡f¥ 

gŸëfŸ cŸsd. Ïªj étu§fis 3 1#  k‰W« 1 3#  tçirfis¡ bfh©l 

mâfshf F¿¡fÎ«. 

3.	 Ã‹tU« mâfë‹ tçirfis¡ fh©f. 

	 (i)  1

2

1

3

5

4-

-
e o    (ii)     

7

8

9

f p     (iii)     
3

6

2

2

1

4

6

1

5

-

-f p   (iv)     3 4 5^ h      (v) 

1

2

9

6

2

3

7

4

-

J

L

K
K
K
KK

N

P

O
O
O
OO
   

4.	 8 cW¥òfŸ bfh©l xU mâ¡F v›tif tçirfŸ ÏU¡f ÏaY«?

5.	 30 cW¥òfŸ bfh©l mâ¡F v›tif tçirfŸ ÏU¡f ÏaY«?

6.	 Ã‹tUtdt‰iw¡ bfh©L 2 2#  tçirÍila mâ A a
ij

= 6 @-ia¡ fh©f

	 (i)  a ij
ij

= 		  (ii) 2a i j
ij
= -  	 (iii) a

i j
i j

ij
=

+
-

7.	 Ã‹tUtdt‰iw¡ bfh©L 3 2#  tçiria¡ bfh©l mâ A a
ij

= 6 @-æid¡ fh©f.

	 (i)  a
j
i

ij
= 		  (ii) ( )

a
i j

2
2

ij

2

=
- 	 (iii) a i j

2

2 3
ij
=

-

8.	 A

1

5

6

1

4

0

3

7

9

2

4

8

=

-

-f p våš,  (i) mâæ‹ tçiria¡ fh©f.  (ii) a
24

 k‰W« a
32

 

M»a cW¥òfis vGJf (iii) cW¥ò 7 mikªJŸs  ãiu k‰W« ãuiy¡ fh©f.

9.	  A

2

4

5

3

1

0

= f p våš, A-æ‹ ãiu ãuš kh‰W mâia¡ fh©f.

10.	  A

1

2

3

2

4

5

3

5

6

=

-

-f p våš, ( )A A
T T

=  v‹gjid¢ rçgh®¡f.
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4.4	 mâfë‹ Ûjhd brašfŸ (Operation on matrices)
	 Ï¥gFÂæš mâfë‹ rk¤j‹ik, X® mâia X® Âiræèahš bgU¡fš, 

mâfë‹ T£lš, mâfë‹ fê¤jš k‰W« mâfë‹ bgU¡fš M»at‰iw¡ 

fh©ngh«.

(i) mâfë‹ rk¤j‹ik (Equality of matrices)

	 ÏU mâfŸ A a
ij m n

=
#

6 @  k‰W« B b
ij m n

=
#

6 @  v‹gd rkbkåš, 

	 (i) 	 mit rktçir cŸsdthfÎ«,

	 (ii) 	 A k‰W« B mâfë‹ x¤j  cW¥òfŸ mid¤J« rkkhf ÏU¡F«. 

mjhtJ, mid¤J i, j-fS¡F a b
ij ij

=  vd ÏU¡F«.

	 vL¤J¡fh£lhf, mâfŸ k‰W«
6

0

1

3

9

5

6

3

0

9

1

5
f cp m rkäšiy. Vbdåš, 		

	 m›tâfë‹ tçirfŸ rkäšiy.

	 nkY«, 
1

8

2

5

1

2

8

5
!c cm m.   Vbdåš, Áy x¤j cW¥òfŸ rkkhf Ïšiy. 

vL¤J¡fh£L  4.6

	 x

y

z

5

5

9

4

1

3

5

5

1
=c cm m våš,  x,  y k‰W« z M»adt‰¿‹ kÂ¥òfis¡ fh©f. 

Ô®Î	 bfhL¡f¥g£LŸs mâfŸ rk«. Mfnt, x¤j cW¥ò¡fŸ rkkhf ÏU¡f nt©L«.

x¤j cW¥òfis x¥ÃL«nghJ, ek¡F 3, 9x y= =  k‰W« z 4=  vd¡ »il¡F«.

vL¤J¡fh£L  4.7

	 Ô®Î fh© :  
y

x

x

y3

6 2

31 4
=

-

+
c em o

Ô®Î	 mâfŸ rkkhf ÏU¥gjhš, x¤j cW¥òfŸ rkkhf ÏU¡F«. x¤j cW¥òfis 

x¥ÃL« nghJ, 

 			   y x6 2= -  ; 3 31 4x y= +  vd¡ »il¡F«.

			   y = 6 –2x v‹gij 3 31 4x y= +  Ïš ÃuÂæl, 3 31 4(6 2 )x x= + -

			   x x3 31 24 8= + -  vd¡ »il¡F«. ÏÂèUªJ   x = 5 MF«.

			   x = 5 våš, ( )y 6 2 5= - = 4- . 
	 Mfnt,     5 4k‰W«x y= =- .

(ii) X® mâia Âiræèahš bgU¡Fjš (Multiplication of a matrix by a scalar)

	 mâ A a
ij m n

=
#

6 @  k‰W«  k   v‹gJ  xU Âiræè (bkŒba©) M»ad ju¥g£LŸsd. 

òÂa mâ B b
ij m n

=
#

6 @ I všyh i, j-fS¡F« b ka
ij ij
=  vd tiuaW¤jhš, mâ B-ia 

mâ A-‹ Âiræè¥ bgU¡fš v‹ngh«.

tiuaiw
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	 Mfnt, mâ A-æYŸs x›bthU cW¥igÍ« Âiræè k Mš bgU¡f¡»il¥gJ 

mâ B MF«. nkY«, B = kA vd vGjyh«. Ï¤jifa bgU¡fiyna eh« Âiræè¥ 

bgU¡fš v‹»nwh«. 

	 vL¤J¡fh£lhf, A = a

d

b

e

c

f
c m k‰W« k xU bkŒba© våš,

	 kA = k a

d

b

e

c

f
c m = ka

kd

kb

ke

kc

kf
c m. 

vL¤J¡fh£L  4.8

	 A
1

3

2

6

4

5
=

-

-
e o våš, 3A-I¡ fh©f

Ô®Î	 mâ A-‹ x›bthU cW¥igÍ« 3 Mš bgU¡f¡ »il¡F« mâ  3A MF«.

	     3 3A
1

3

2

6

4

5
=

-

-
e o	 ( )

( )

( )

( )

( )

( )

3 1

3 3

3 2

3 6

3 4

3 5
=

-

-
e o 3

9

6

18

12

15
=

-

-
e o

(iii) mâfë‹ T£lš (Addition of matrices)

	 fâj« k‰W« m¿éaš ghl§fëš 3 khzt®fS«, 3 khzéfS« bg‰w 

kÂ¥bg©fis Kiwna Ã‹tU« mâfŸ A k‰W« B M»ad fh£L»‹wd. 

		   fâj« 		            			  m¿éaš

	
khzt®fŸ
khzéfŸ

khzt®fŸ
khzéfŸ

A B
45

30

72

90

81

65

51

42

80

85

90

70
= =c cm m

	 x›bthU khztD« ÏU ghl§fëY« bg‰w bkh¤j kÂ¥bg©fis¡ fhz x¤j 

cW¥òfis¡ T£l nt©L«. 

	 A B
45

30

72

90

81

65

51

42

80

85

90

70
+ = +c cm m

		   45 51

30 42

72 80

90 85

81 90

65 70
=

+

+

+

+

+

+
e o  96

72

152

175

171

135
= c m

	 Kjš khzt‹ fâj¤ÂY« m¿éaèY« nr®¤J bkh¤j« 96 kÂ¥bg©fŸ 

bgW»wh®. mnjnghš _‹whtJ khzé fâj¤ÂY« m¿éaèY« nr®¤J bkh¤j« 135 
kÂ¥bg©fŸ bgW»wh® v‹gij ÏWÂahf¥ bgw¥g£l mâ fh£L»wJ. 

	 Mfnt, xnu tçirÍŸs ÏU mâfë‹ TLjš, bfhL¡f¥g£LŸs ÏU mâfë‹ 

x¤j cW¥òfë‹ TLjšfŸ bfh©l xU mâahF«.

	   A a
ij m n

=
#

6 @  k‰W« B b
ij m n

=
#

6 @  M»ad rk tçir bfh©l ÏU mâfshdhš, 

A k‰W« B M»adt‰¿‹ TLjš mâ C = c
ij m nx6 @ våš, mid¤J i k‰W« 

j-¡fS¡F c a b
ij ij ij
= + MF«.

	 mâfë‹ T£lš braš, v©fë‹ T£liy¥ nghynt mikªJŸsJ vd 

m¿ayh«. A k‰W« B mâfë‹ TLjš A+B vd F¿¡f¥gL«. bt›ntW tçir 

bfh©l mâfë‹ TLjiy tiuaW¡f ÏayhJ. 

tiuaiw
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vL¤J¡fh£L  4.9

	 A
8

5

3

9

2

1
= c m  k‰W« B

1

3

1

0
=

-
c m våš, A+B ÏU¡Fkhdhš, mjid¡ fh©f.

Ô®Î	 mâ A-‹ tçir 2 3#  k‰W« B-‹ tçir 2 2# . mâfë‹ tçir bt›ntwhf 

ÏU¥gjhš, A k‰W« B M»adt‰iw¡ T£l ÏayhJ. 

vL¤J¡fh£L 4.10

	 A
5

1

6

0

2

4

3

2
=

-
c m k‰W« B

3

2

1

8

4

2

7

3
=

-
c m våš, A + B I¡ fh©f.

Ô®Î	 mâfŸ A k‰W« B-‹ tçirfŸ rkkhf 2 4#  vd ÏU¥gjhš, A + B-I¡ fhz 

ÏaY«. 

	    		   A B
5

1

6

0

2

4

3

2

3

2

1

8

4

2

7

3
+ =

-
+

-
c cm m

		                  5 3

1 2

6 1

0 8

2 4

4 2

3 7

2 3
=

+

+

-

+

- +

+

+

+
e o 8

3

5

8

2

6

10

5
= c m

	 vdnt,   A B
8

3

5

8

2

6

10

5
+ = c m

(iv) vÂ® mâ (Negative of a matrix)
         mâ A a

xij m n
= 6 @ -‹ vÂ® mâ A-  vd¡ F¿¡f¥gL»wJ. nkY«, ( 1)A A- = -  

vd tiuaW¡f¥gL»wJ. mjhtJ, mid¤J i k‰W« j-¡fS¡F« b aij ij=-

v‹wthW A b
xij m n

- = 6 @ mikÍ«. 

(v) mâfë‹ fê¤jš (Subtraction of matrices)
	 A a

ij m n
=

#
6 @  k‰W« B b

ij m n
=

#
6 @  v‹gd xnu tçirÍŸs ÏU mâfŸ våš, 

mitfë‹ fê¤jš  ( 1)A B A B- = + -   vd tiuaW¡f¥gL»wJ. 

mjhtJ, A B c
ij

- = 6 @ våš, mid¤J i k‰W« j-fS¡F« c a b
ij ij ij
= - MF«.

vL¤J¡fh£L  4.11
	 vil¡ Fiw¥ò¡fhd czÎ¡ f£L¥ghL¤ Â£l¤Â‹ bjhl¡f¤Âš 4 khzt®fŸ 

k‰W« 4 khzéfë‹ vil (».». Ïš) Kiwna mâ A-‹ Kjš ãiu k‰W« Ïu©lh« 

ãiuahf¡ bfhL¡f¥g£LŸsJ. Ïªj czÎ¡ f£L¥ghL Â£l¤Â‰F¥ Ã‹ò mt®fSila 

vil mâ B-š bfhL¡f¥g£LŸsJ.  

	

 khzt®fŸ k‰W« khzéfSila Fiw¡f¥g£l vil mséid mâæš fh©f. 

Ô®Î	 vil Fiw¥ò mâ     A B
35

42

40

38

28

41

45

30

32

40

35

30

27

34

41

27
- = -c cm m

					             	 3

2

5

8

1

7

4

3
= c m.

khzt®fŸ 

 khzéfŸ
k‰W« B

32

40

35

30

27

34

41

27
= c mA

35

42

40

38

28

41

45

30
= c m

khzt®fŸ 

 khzéfŸ
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F¿¥ò

4.5 	 mâfë‹ T£lš g©òfŸ (Properties of matrix addition)
(i)	 mâfë‹ T£lš gçkh‰W¥ g©ò cilaJ (Matrix addition is commutative)

	 A k‰W« B M»ad xnu tçirÍila ÏU mâfŸ våš, A+B = B+A MF«.

(ii)	 mâfë‹ T£lš nr®¥ò¥ g©ò cilaJ (Matrix addition is associative)
A, B k‰W« C M»ad xnu tçirÍila _‹W mâfŸ våš, 

( ) ( )A B C A B C+ + = + +

(iii)	 T£lš rkå (Additive identity)

	 mâfë‹ T£lèš ó¢Áa mâahdJ T£lš rkåahF«. mjhtJ, m #  n v‹w 

tçirÍila mâ A våš, A + O  = O  + A = A MF«. Ï§F O  v‹gJ m#n v‹w 

tçirÍila ó¢Áa mâahF«.

(iv)	 mâæ‹ T£lY¡fhd ne®khW (Additive inverse)

mâ  B MdJ  A v‹w mâ¡F T£lY¡fhd ne®khW mâ våš,  A + B = B + A =  O . 
nkY«,  ( ) ( )A A A A+ - = - + =O  v‹gjhš  A-  v‹gJ A-‹ T£lY¡fhd 

ne®khW vd¥gL«.

X® mâæ‹ T£lY¡fhd ne®khW mâ mj‹ vÂ® mâ MF«. nkY«, X® mâ¡F 

T£lY¡fhd ne®khW mâ x‹nw x‹W jh‹ (unique)  ÏU¡F«.

gæ‰Á 4.2
1.	 Ã‹tU« mâ¢rk‹gh£oèUªJ x, y k‰W« z-fë‹ kÂ¥òfis¡ fh©f. 

	 x y

z

5 2

0

4

4 6

12

0

8

2

+ -

+
=

-
e co m

2.	 x y

x y

2

3

5

13

+

-
=e co m våš, x k‰W« y-fë‹ Ô®Îfis¡ fh©f.

3.	 A
2

9

3

5

1

7

5

1
=

-
-

-
e eo o våš,  A-‹ T£lš ne®khW mâia¡ fh©f.

4.	 A
3

5

2

1
= c m k‰W« B

8

4

1

3
=

-
c m  våš,  C A B2= +  v‹w mâia¡ fh©f.

5.	 k‰W«A B
4

5

2

9

8

1

2

3
=

-

-
=

- -
e eo o våš, A B6 3-  v‹w mâia¡ fh©f.

6.	 a b
2

3

1

1

10

5
+

-
=c c cm m m våš, a k‰W« b M»adt‰¿‹ kÂ¥òfis¡ fh©f.

7.	 2 3X Y
2

4

3

0
+ = c m k‰W« 3 2X Y

2

1

2

5
+ =

-

-
e o våš,  X k‰W« Y M»a 

mâfis¡ fh©f. 

8.	 Ô®¡f :  3
x

y

x

y

2 9

4

2

2 +
-

=
-

e e co o m.
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9.	 , k‰W«A B O
3

5

2

1

1

2

2

3

0

0

0

0
= =

-
=c c cm m m  våš, Ã‹tUtdt‰iw 

rçgh®¡f :  (i) A B B A+ = +    (ii)  ( ) ( )A A O A A+ - = = - + .

10.	 ,A B

4

1

0

1

2

3

2

3

2

2

6

2

0

2

4

4

8

6

= - =f fp p  k‰W«  C

1

5

1

2

0

1

3

2

1

=

-

-

f p 

 

	 våš, ( ) ( )A B C A B C+ + = + +  v‹gjid¢ rçgh®¡f.

11.	 xU ä‹dQ FGk« jdJ é‰gid¡fhf th§F« ä‹dQ¥ bghU£fis 

f©fhâ¡F« bghU£L jdJ _‹W é‰gid¡ Tl§fëš é‰gid brŒa¥gL« 

bghGJngh¡F¢ rhjd§fŸ g‰¿a étu§fis¥ gÂÎ brŒjJ. Ïu©L thu§fëš 

eilbg‰w é‰gid étu§fŸ Ã‹tU« m£ltidæš F¿¥Ãl¥g£LŸsd. 

T.V. DVD Videogames CD Players

thu« I
fil I 30 15 12 10
fil II 40 20 15 15
fil III 25 18 10 12

thu« II
fil I 25 12 8 6
fil II 32 10 10 12
fil III 22 15 8 10

mâfë‹ T£liy¥ ga‹gL¤Â Ïu©L thu§fëš é‰gid brŒa¥g£l 

rhjd§fë‹ TLjiy¡ fh©f. 

12.	 xU Ú¢rš Fs¤Â‰F xU ehS¡fhd EiHÎ¡ f£lz« Ã‹tUkhW

xU ehS¡fhd EiHÎ¡ f£lz« ( ` )

        cW¥Ãd® ÁWt® bgçat®

Ã‰gfš 2 kâ¡F K‹ò 20 30
Ã‰gfš 2 kâ¡F Ã‹ò 30 40

cW¥Ãd® mšyhjt®

Ã‰gfš 2 kâ¡F K‹ò 25 35
Ã‰gfš 2 kâ¡F Ã‹ò 40 50

	 cW¥Ãd® mšyhjt®fS¡F V‰gL« TLjš f£lz¤ij¡ F¿¡F« mâia¡ fh©f. 

4.6 	 mâfë‹ bgU¡fš (Multiplication of matrices)
	 bršé v‹gt® 3 ngdh¡fisÍ« 2 bg‹ÁšfisÍ« th§f éU«ò»wh® v‹f. Ûdh 

v‹gtU¡F 4 ngdh¡fS«, 5 bg‹ÁšfS« njit¥gL»wJ. xU ngdh k‰W« xU bg‹Áš 

M»at‰¿‹ éiy Kiwna ` 10 k‰W« ` 5 våš, x›bthUtU¡F« bghU£fis th§f¤ 

njit¥gL« bjhif v›tsÎ? 

	 3 10 2 5 40# #+ = .  vdnt, bršé¡F ` 40 njit.

          4 10 5 5 65# #+ = .   vdnt, Ûdhé‰F ` 65 njit.
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	 mâfë‹    bgU¡fiy¥    ga‹gL¤Â     nk‰f©l njit¥gL« bjhiffis¡     fhzyh«.

nk‰f©l jftšfis Ã‹tUkhW vGjyh«. 

		  njitahdit	           éiy (`)               njit¥gL« bjhif (`)

	           
bršé
Ûdh

3

4

2

5

10

5
c cm m		      3 10 2 5

4 10 5 5

40

65

# #

# #

+

+
=e co m

	 k‰bwhU filæš xU ngdh k‰W« xU bg‹Áè‹ éiyfŸ Kiwna

`8 k‰W« `4 vd¡bfhŸnth«. Ï¥nghJ bršé¡F« Ûdhé‰F« njit¥gL«

bjhiffŸ (`-š) Kiwna 3 8 2 4# #+  = 32 k‰W« 4 8 5 4# #+ = 52  MF«. 

nk‰f©l jftšfis Ã‹tUkhW vGjyh«. 

		  njitahdit	          éiy (`)               njit¥gL« bjhif (`)

	         
bršé
Ûdh

3

4

2

5
c m	            8

4
c m		  3 8 2 4

4 8 5 4

32

52

# #

# #

+

+
=e co m

	 ÏUtU« Ïu©L filfëY« j§fS¡F¤ njit¥gL« ngdh¡fŸ k‰W« 

bg‹Ášfis th§F« jftšfis Ã‹tUkhW fhzyh«.

	 njitahdit        éiy (`)                     njit¥gL« bjhif (`)

          
bršé
Ûdh

3

4

2

5
c m        10

5

8

4
c m		 3 10 2 5

4 10 5 5

3 8 2 4

4 8 5 4

# #

# #

# #

# #

+

+

+

+
e o = 40

65

32

52
c m

	 nknyÍŸs vL¤J¡fh£oèUªJ,  Kjš mâæ‹ ãušfë‹ v©â¡if Ïu©lhtJ 

mâæ‹ ãiufë‹ v©â¡if¡F¢ rkkhf ÏU¥Ã‹, Ïu©L mâfë‹ bgU¡fiy¡ 

fhz ÏaY«. nkY«, ÏU mâfë‹ bgU¡f‰gyåš cŸs cW¥òfŸ »il¡f, Kjš 

mâæ‹ ãiuæš cŸs x›bthU cW¥igÍ« Kiwna Ïu©lhtJ mâæ‹ ãuèš cŸs 

x›bthU cW¥òl‹ bgU¡»¡ T£l nt©L«.

	 vL¤J¡fh£lhf, 

	 A
2

3

1

4
=

-
c m  k‰W« B

3

5

9

7
=

-
c m  våš, bgU¡f‰gy‹ mâ AB-ia¡ fhz 

ÏaY«. bgU¡f‰gy‹ mâ

		  AB
2

3

1

4

3

5

9

7
=

- -
c cm m-I¡ fhz Ã‹tU« gofëš és¡Fnth«. 

go 1 :	A mâæ‹ Kjš ãiu cW¥òfis Kiwna B mâæ‹ Kjš ãuš cW¥òfshš 

bgU¡», bgU¡f‰gy‹fis¡ T£Lf. T£o tU« kÂ¥Ãid AB-‹ Kjš ãiu 

k‰W« Kjš ãuèš vGJf.

		  ( ) ( )

3 4

9

7

2 1 2 13

5

3 5-
=

- + -
c c em m o

go 2:	 go 1-š cŸs bgU¡fš Kiwia¥ Ã‹g‰¿ A-‹ Kjš ãiuæèYŸs cW¥òfis 

Kiwna B-‹ Ïu©lh« ãuèYŸs cW¥òfshš bgU¡Ff. bgU¡f‰gy‹fë‹ 

TLjiy,  AB-æš Kjš ãiuæYŸs Ïu©lh« ãuèš vGJf. 

		  ( ) ( ) ( ) ( )

3 4

3

5

2 3 1 52 1 2 19

7

9 7
=

+ - +- -- -
c c em m o
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go 3:	 mnj Kiwia¥ Ã‹g‰¿ A-‹ Ïu©lhtJ ãiuæYŸs cW¥òfis B-‹ Kjš 

ãuèYŸs cW¥òfshš bgU¡Ff. bgU¡f‰gy‹fë‹ T£L¤ bjhifia AB-‹ 

Ïu©lhtJ ãiuæš Kjš ãuèš vGJf. 

		  ( ) ( )

( ) ( )

( ) ( )2 1 9

7

2 3 1 5 2 9 1 7

3 4 3 4

3

5 3 5

- -
=

+ -

+

- + -
c c em m o

go 4:	 AB-‹ Ïu©lh« ãiu¡F«, Ïu©lh« ãuY¡F« Ïnj Kiwia¥ ga‹gL¤Jf. 

		  ( ) ( )

( ) ( )

( ) ( )

( ) ( )

2 1 3

5

2 3 1 5

3 3 4 5

2 9 1 7

3 4 3 4

9

7 9 7

-
=

+ -

+

- + -

+

-

-
c c em m o

go 5:	 bgw¥g£l v© kÂ¥òfis¢ RU¡» mâ  AB-æid¡ fh©f.

		  ( ) ( )

( ) ( )

( ) ( )

( ) ( )

2 1

3 4

2 1

3 4

3 5

3 5

9 7

9 7

1

29

25

1

+

+

+

+
=

- --

-

-
e co m

	 A a
ij m n

=
#

6 @  k‰W« B b
ij n p

=
#

6 @  våš, Ï›éU mâfë‹ bgU¡f‰gy‹ mâ 

AB tiuaW¡f¥gL»wJ. nkY«  AB-‹ tçir m p#  MF«. Ï›Î©ik Ã‹tU« 

gl¤Âš és¡f¥g£LŸsJ. 

vL¤J¡fh£L  4.12 

	 Ã‹tUtdt‰¿‰F mâfë‹ bgU¡f‰gy‹ tiuaW¡f¥g£LŸsjh vd¤ 

Ô®khå¡fÎ«. m›thW tiuaW¡f¥go‹, bgU¡» tU« mâæ‹ tçiria¡ fh©f.

	 (i)  k‰W«A B
2 5 5 4# #

		  (ii)  k‰W«A B
1 3 4 3# #

Ô®Î

(i) 	 A-‹ ãušfë‹ v©â¡ifÍ«, B-‹ ãiufë‹ v©â¡ifÍ« rkkhf ÏU¥gjhš 

bgU¡f‰gy‹ mâ AB tiuaW¡f¥gL»wJ.  

	 nkY«,  AB-æ‹ tçir 2 4#  MF«.

(ii)	 Ï§F  A-‹ tçir 1 3#  k‰W« B-‹ tçir 4 3#

	 mâ A-‹ ãušfë‹ v©â¡ifÍ« B-‹ ãiufë‹ v©â¡ifÍ« rkkhf 

Ïšiy v‹gjhš, Ï›éU mâfë‹ bgU¡fiy tiuaW¡f ÏayhJ.

vL¤J¡fh£L   4.13

	 Ô®Î fh©f :   x

y

3

4

2

5

8

13
=c c cm m m

Ô®Î    
x

y

3

4

2

5

8

13
=c c cm m m    (   

x y

x y

3 2

4 5

8

13

+

+
=e co m

A B
xnu v©

bgU¡f‰gy‹ mâ AB-‹ tçir 

nm # n p#

m p#

tiuaiw
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	  ÏUòwK« x¤j cW¥òfis x¥ÃL« nghJ, 

		    
3 2 8 4 5 13

3 2 8 0 4 5 13 0.

k‰W«

k‰W«

x y x y

x y x y(

+ = + =

+ - = + - =

	 FW¡F¥ bgU¡fš Kiwæš rk‹ghLfis¤ Ô®¥ngh«.

		  	     x	        y	         1
		  2	 –8	 3	 2
		  5	 –13	 4	 5
	  ( x

26 40- +
  =   y

32 39- +
 =  

15 8
1
-

    (   x
14

 = y
7

 = 
7
1

	 Mfnt,	 2 1k‰W«x y= =

vL¤J¡fh£L 4.14

	 k‰W«A
a

c

b

d
I

1

0

0

12
= =c cm m våš, ( ) ( )A a d A bc ad I

2

2
- + = -  vd ãWÎf.

Ô®Î	 mâ A MdJ xU rJu mâ v‹gjhš A2  tiuaW¡f¥gL»wJ.

	 vdnt,  A A A
2

#=

			   a

c

b

d

a

c

b

d
= c cm m a bc

ac cd

ab bd

bc d

2

2=
+

+

+

+
e o            		 (1)

	 j‰nghJ,  	     ( ) ( )a d A a d
a

c

b

d
+ = + c m

				       	         a ad

ac cd

ab bd

ad d

2

2=
+

+

+

+
e o	 	 (2)

	 (1) k‰W« (2) M»aitfëèUªJ,

 		   ( )A a d A
a bc

ac cd

ab bd

bc d

a ad

ac cd

ab bd

ad d

2
2

2

2

2- + =
+

+

+

+
-

+

+

+

+
e eo o

				              bc ad

bc ad0

0
=

-

-
e o ( )bc ad

1

0

0

1
= - c m

         vdnt,  ( ) ( )A a d A bc ad I
2

2
- + = -

4.7 	 mâfë‹ bgU¡fš g©òfŸ (Properties of matrix multiplication)
bkŒba©fS¡fhd bgU¡fš g©òfëš Áy K¡»akhd g©òfŸ, mâfë‹ 

bgU¡f‰gyåš bkŒahf ÏU¡fhJ. m¤jifa Áy g©òfshtd : 

	 (i)  bghJthf AB BA! .nkY«, AB fhz Koªjhš BA  fhz KoÍ« v‹W Tw ÏayhJ.

	 (ii) A mšyJ B ó¢Áa mâahf ÏšyhkèUªjhY«  AB = 0 Mf ÏU¡fyh«. 		

		  mjhtJ, AB = 0  våš, A = 0  mšyJ  B = 0 vd¡ fUj ÏayhJ.

	 (iii)  A xU ó¢Áa k‰w mâ k‰W« AB AC=  v‹gÂš B = C v¥nghJ« fUj ÏayhJ. 

vL¤J¡fh£lhf, , , k‰W«A B C D
0

0

0

1

1

3

2

4

5

3

6

4

1

0

0

0
= = = =c c c cm m m m M»a 

mâfëèUªJ Ã‹tUtdt‰iw m¿ayh«.

	 (i)   AB BA!       (ii)   A   k‰W«  D  ó¢Áa mâfŸ mšy.  Mdhš,   AD = 0
	 (iii)  ,AB AC=  Mdhš B !  C. 
	 mâ¥ bgU¡fè‹ Áy g©òfis Ã‹tU« vL¤J¡fh£LfŸ _y« fh©ngh«.
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F¿¥ò

(i)	 bghJthf mâfë‹ bgU¡fš gçkh‰W¥ g©ò cilajšy 
	 (Matrix multiplication is not commutative in general)
	 A  k‰W« B  v‹gd ÏU mâfŸ. AB k‰W« BA M»ad tiuaW¡f¥g£LŸsd 

våš AB = BA-thf ÏU¡f nt©oamtÁaäšiy. 

vL¤J¡fh£L  4.15

	 k‰W«A B

8

2

0

7

4

3

9

6

3

1

2

5
= -

-

=
-

- -
f ep o våš,  AB  k‰W«  BA  M»a 		

mâfis¡  fh©f.  (mitfŸ ÏU¥Ã‹) 

Ô®Î	 mâ A-æ‹ tçir 3 2#  k‰W« B-æ‹ tçir 32 # .  vdnt AB k‰W« BA-‹ 

bgU¡f‰gy‹fŸ tiuaW¡f¥g£LŸsJ. 

	 j‰nghJ,  AB
8

2

0

7

4

3

9

6

3

1

2

5
= -

-
-

- -
f ep o

			             
72 42

18 24

0 18

24 7

6 4

0 3

16 35

4 20

0 15

=

-

- +

+

- +

-

-

+

- -

-

f p =  
30

6

18

17

2

3

51

24

15

-

-

-

-

f p

Ï›thnw,   BA 9

6

3

1

2

5

8

2

0

7

4

3

=
-

- -
-

-

e fo p 78

50

69

61
=

-

-
e o. (Ï§F AB BA!  v‹gij¡   

ftå¡fÎ«)

      	xnu tçir¡ bfh©l _iy é£l mâfë‹ bgU¡fèš gçkh‰W¥ g©ò c©L. 

nkY« myF mâ, mnj tçirÍŸs vªjbthU rJu mâÍlD« bgU¡fiy¥ 

bghU¤J gçkh‰W¥ g©ò bfh©oU¡F«.

(ii)	 v¥nghJ« mâæ‹ bgU¡fš nr®¥ò¥ g©ò cilaJ 

	 (Matrix multiplication is always associative)
	 A, B k‰W« C v‹gd VnjD« _‹W mâfëš, ÏUòw§fëYŸs bgU¡f‰gy‹fŸ 

tiuaW¡f¥go‹, (AB)C = A(BC) v‹gJ bkŒahF«.

(iii)	 mâfë‹ bgU¡fyhdJ, T£lè‹ Ñœ g§Ñ£L¥ g©ò cilaJ 

	 (Matrix multiplication is distributive over addition)

	 A, B k‰W« C v‹gd VnjD« _‹W mâfŸ våš, Ã‹tUtdt‰¿‹ 

ÏUòw§fëYŸs bgU¡f‰gy‹fŸ tiuaW¡f¥gL«nghJ, 

	 (i)   ( )A B C AB AC+ = +   
	 (ii)  ( )A B C AC BC+ = + .

vL¤J¡fh£L   4.16

	 , k‰W«A B C
3

1

2

4

2

6

5

7

1

5

1

3
=

-
=

-
=

-
e c eo m o våš, ( )A B C AB AC+ = +  

v‹gij rç¥gh®¡fÎ«. 
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F¿¥ò

Ô®Î 	  B C
2

6

5

7

1

5

1

3
+ =

-
+

-
c em o 

1

1

6

10
=

-
c m

            ( )A B C
3

1

2

4

1

1

6

10
+ =

-

-
e co m 1

5

38

34
=

-
c m				    (1)

	   AB AC
3

1

2

4

2

6

5

7

3

1

2

4

1

5

1

3
+ =

-

-
+

- -
e c e eo m o o

			   6 12

2 24

15 14

5 28

3 10

1 20

3 6

1 12
=

- +

+

+

- +
+

-

- -

+

- +
e eo o

		        	 6

26

29

23

7

21

9

11
= +

-

-
c em o 

			   1

5

38

34
=

-
c m							       (2)

	 (1) k‰W« (2) M»at‰¿èUªJ, ( )A B C AB AC+ = +

(iv)	 mâfë‹ bgU¡fY¡fhd rkå mâ (Multiplicative identity)
	 vªj xU v©izÍ« 1 Mš bgU¡F«nghJ, mnj v© »il¡F«. Ï¥g©ò bfh©l 

v© 1-I¥ nghy mâfë‹ Ïa‰fâj¤ÂY« Ï¤jifa g©Ãid bfh©l mâæid 

m¿Kf¥gL¤Jnth«. 

	 n tçir bfh©l rJu mâ A-¡F AI IA A= =  v‹gJ bkŒahF«.  Ï§F I  v‹gJ  

n tçir bfh©l myF mâahF«. vdnt,  I v‹gJ bgU¡fš rkå (identity matrix under 
multiplication) vd¥gL«.

vL¤J¡fh£L   4.17

	 A
1

9

3

6
=

-
e o våš, AI IA A= =  v‹gij¢ rçgh®¡f. Ï§F I v‹gJ tçir 2 

bfh©l myF mâ.

Ô®Î	 AI
1

9

3

6

1

0

0

1
=

-
e co m = 

1 0

9 0

0 3

0 6

+

+

+

-
e o

1

9

3

6
=

-
e o A=

	 IA
1

0

0

1

1

9

3

6
=

-
c em o 1 0

0 9

3 0

0 6
=

+

+

+

-
e o

1

9

3

6
=

-
e o A=

	 vdnt,  AI IA A= = .

(v)	 mâæ‹ bgU¡fš ne®khW (Multiplicative inverse of a Matrix)
	 n tçir bfh©l rJu mâ A k‰W« mnj n tçir bfh©l k‰bwhU rJu mâ 

B M»a ÏU mâfŸ AB BA I= = , I v‹gJ n tçir bfh©l myF mâ, v‹wthW    
ÏU¥Ã‹, B v‹gJ A-‹ bgU¡fš ne®khW mâ vd¥gL«. A-‹ ne®khW mâia A

1-  
vd¡ F¿¡f¥gL»wJ. 

	 (i)  	 2

4

3

6
c m ngh‹w xU Áy rJu mâfS¡F bgU¡fš ne®khW Ïšiy. 

	 (ii)	 B v‹gJ A-‹ bgU¡fš ne®khW mâahdhš,  v‹gJ B-‹ bgU¡fš 

ne®khW MF«.

     	 (iii)	mâfë‹ bgU¡fš ne®khW xUik¤ j‹ik (uniqueness) cilaJ. 
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vL¤J¡fh£L   4.18

	   k‰W«
3

1

5

2

2

1

5

3-

-
c em o M»ad  mâ¥ bgU¡fiy¥ bghU¤J x‹W¡bfh‹W 

ne®khW mâ vd ãWÎf. 

Ô®Î	 j‰nghJ,  I
3

1

5

2

2

1

5

3

6 5

2 2

15 15

5 6

1

0

0

1-

-
=

-

-

- +

- +
= =c e e cm o o m

nkY«,      I
2

1

5

3

3

1

5

2

6 5

3 3

10 10

5 6

1

0

0

1-

-
=

-

- +

-

- +
= =e c e co m o m

	  vdnt, bfhL¡f¥g£l mâfŸ mâ¥bgU¡fè‹ Ñœ x‹W¡bfh‹W ne®khW 

mâfshf mik»‹wd.

(vi)	 ãiu  ãuš kh‰W mâæ‹ Ã‹-ÂU¥òif éÂ (Reversal    law   for   transpose   of   matrices)

A k‰W« B v‹gd ÏU mâfŸ k‰W« AB tiuaW¡f¥g£LŸsJ våš, 

( )AB B A
T T T
= .

vL¤J¡fh£L  4.19

k‰W«A B

2

4

5

1 3 6=

-

= -f ^p h v‹w mâfS¡F ( )AB B A
T T T
=  v‹gij 

rç¥gh®¡f.

Ô®Î	 j‰nghJ,   	 AB	 = 
2

4

5

1 3 6

-

-f ^p h 	
2

4

5

6

12

15

12

24

30

=

- -

-

-

f p

	 Mfnt ,   	 AB T^ h = 
2

6

12

4

12

24

5

15

30

-

-

- -

f p 					     (1)	

	 Ï›thnw,  B A

1

3

6

2 4 5T T
=

-

-f ^p h

		     	 		
2

6

12

4

12

24

5

15

30

=

-

-

- -

f p   					     (2)

	 (1) k‰W« (2) M»at‰¿èUªJ  ( )AB B A
T T T
= v‹gJ rç¥gh®¡f¥g£lJ.

gæ‰Á 4.3

1.	 Ã‹tUtdt‰WŸ x›bth‹¿Y« mâfë‹ bgU¡f‰ gy‹ tiuaW¡f¥g£LŸsjh 

vd¤ Ô®khå¡f. m›th¿U¥Ã‹, bgU¡f‰gyå‹ tçiria vGJf. 

	   (i)	 AB, Ï§F ,A a B b
x xij ij4 3 3 2

= =6 6@ @ 	 (ii)  PQ, Ï§F  ,P p Q q
x xij ij4 3 4 3

= =6 6@ @

	 (iii)	 MN, Ï§F ,M m N n
x xij ij3 1 1 5

= =6 6@ @ 	 (iv)  RS, Ï§F  ,R r S s
x xij ij2 2 2 2

= =6 6@ @
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2.	 Ã‹tUtdt‰¿‰F mâfë‹ bgU¡fš tiuaW¡f¥gLkhdhš, mt‰iw¡ fh©f. 

	   (i)	 2 1
5

4
-^ ch m			   (ii)  3

5

2

1

4

2

1

7

-
c cm m

	 (iii)	 2

4

9

1

3

0

4

6

2

2

7

1
-

-
-

-

e fo p	 (iv)  6

3
2 7

-
-e ^o h  

3.	 xU gH éahghç j‹Dila filæš gH§fis é‰gid brŒ»wh®. M¥ÃŸ, kh«gH« 

k‰W« MuŠR M»at‰¿‹ x›bth‹¿‹ é‰gid éiy Kiwna ` 20, ` 10 k‰W« 

` 5 MF«.  3 eh£fëš é‰gidahF« gH§fë‹ v©â¡iffë‹ étu§fŸ ÑnH 

ju¥g£LŸsd. 

ehŸ M¥ÃŸ kh«gH« MuŠR 

1 50 60 30
2 40 70 20
3 60 40 10

	 x›bthU ehëY« »il¤j bkh¤j é‰gid¤ bjhifia¡ F¿¥ÃL« xU mâia 

vGJf. ÏÂèUªJ gH§fë‹ é‰gidæš »il¤j bkh¤j¤ bjhifia¡ fz¡»Lf.

4.	 x

y

x1

3

2

3 0

0

9

0

0
=c c cm m m våš, x k‰W« y-fë‹ kÂ¥òfis¡ fh©f. 

5.	 , k‰W«A X
x

y
C

5

7

3

5

5

11
= = =

-

-
c c em m o k‰W« AX C=   våš, x k‰W« y-fë‹ 

kÂ¥òfis¡ fh©f.

6.	 A
1

2

1

3
=

-
c m våš, 4 5A A I O

2

2
- + =  vd ãWÎf.

7.	 k‰W«A B
3

4

2

0

3

3

0

2
= =c cm m våš,  AB k‰W« BA M»at‰iw¡ fh©f. mit 

rkkhf ÏU¡Fkh?

8.	 , k‰W«A B C
1

1

2

2

1

3

0

1

2

2 1=
-

= =c f ^m p h våš, ( ) ( )AB C A BC=  v‹gij 

rç¥gh®¡fÎ«.

9.	 k‰W«A B
5

7

2

3

2

1

1

1
= =

-

-
c em o våš, ( )AB B A

T T T
=  v‹gij rç¥gh®¡fÎ«.

10.	 k‰W«A B
5

7

2

3

3

7

2

5
= =

-

-
c em o v‹w mâfŸ x‹W¡bfh‹W bgU¡fš 

ne®khW mâ vd ãWÎf.

11.	 Ô®¡f :  0x
x

1
1

2

0

3 5- -
=^ e c ^h o m h.

12.	 k‰W«A B
1

2

4

3

1

3

6

2
=

-

-
=

-

-
e eo o våš,  ( ) 2A B A AB B

2 2 2
!+ + +  vd ãWÎf.

13.	 , k‰W«A B C
3

7

3

6

8

0

7

9

2

4

3

6
= = =

-
c c cm m m våš, ( ) k‰W«A B C AC BC+ +

v‹w mâfis¡ fh©f. nkY«, ( )A B C AC BC+ = +  v‹gJ bkŒahFkh?
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gæ‰Á 4.4

rçahd éilia¤ nj®ªbjL¡fÎ«.

1.	 Ã‹tUtdt‰WŸ vªj¡T‰W bkŒahdjšy?

	 (A) 	 Âiræè mâahdJ xU rJu mâahF«. 

	 (B)  	_iy é£l mâahdJ xU rJu mâahF«.

	 (C)  	Âiræè mâahdJ xU _iy é£l mâahF«.

	 (D) 	 _iy é£l mâahdJ xU Âiræè mâahF«.

 2.	 A a
ij m n

=
#

6 @  v‹gJ xU rJu mâ våš, 

	 (A) m n1 	 (B) m n2 	 (C) m 1= 	 (D) m = n

3.	 x

y x

y3 7

1

5

2 3

1

8

2

8

+

+ -
=

-
e eo o våš, x k‰W« y-fë‹ kÂ¥òfŸ Kiwna

	 (A) 	 –2 , 7	 (B)  
3
1- , 7	 (C) 

3
1-  , 

3
2- 	 (D)  2 , –7

4.	 k‰W«A B1 2 3

1

2

3

= - =

-

-

^ fh p  våš, A + B =

	 (a)  0 0 0^ h		  (b) 
0

0

0

f p

	 (c) 14-^ h  		  (d) tiuaW¡f¥gléšiy

5.	 xU mâæ‹ tçir 2 3#  våš, m›tâæš cŸs cW¥òfë‹ v©â¡if

	 (a)  5	 (b)  6	 (c)  2	 (d)  3

6.	 4
x

8 4

8

2

1

1

2
=c cm m våš, x-‹ kÂ¥ò

	 (a)  1	 (b)  2	 (c)  
4
1 	 (d)  4

7.	 A-‹ tçir 3 4#  k‰W« B-‹ tçir 4 3#  våš, BA-‹ tçir

	 (a)  3 3# 	 (b)  4 4# 	 (c)  4 3#                         (d)  tiuaW¡f¥gléšiy

8.	 A
1

0

1

2
1 2# =c ^m h våš, A-‹ tçir

	 (a) 2 1# 	 (b) 2 2# 	 (c) 1 2# 	 (d) 3 2#

9.	 A k‰W« B  v‹gd rJu mâfŸ. nkY« AB = I k‰W« BA = I  våš, B v‹gJ

	 (A) myF mâ		  (B) ó¢Áa mâ

	 (C) A-‹ bgU¡fš ne®khW mâ 	 (D) A-

10.	 x

y

1

2

2

1

2

4
=c c cm m m våš, x k‰W« y-fë‹ kÂ¥òfŸ Kiwna

	 (a)  2 , 0 	 (b)  0 , 2	 (c)  0 , 2-  	 (d)  1 , 1
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11.	 A
1

3

2

4
=

-

-
e o k‰W« A B O+ =  våš, B = 

	 (a) 1

3

2

4-

-
e o	 (b) 1

3

2

4

-

-
e o	 (c) 1

3

2

4

-

-

-

-
e o	 (d) 1

0

0

1
c m

12.	 A
4

6

2

3
=

-

-
e o våš, A2  =

	 (a) 16

36

4

9
c m	 (b) 8

12

4

6

-

-
e o	 (c) 4

6

2

3

-

-
e o	 (d) 4

6

2

3

-

-
e o

13.	 A-‹ tçir m n#  k‰W« B-‹ tçir p q#  v‹f. nkY«,  A k‰W« B M»adt‰¿‹ 

TLjš fhz ÏaYbkåš, 	
	 (A) m p= 	 (B) n = q	 (C) n = p	 (D) m = p, n = q

14.	 a

1

3

2

2

1

5

0-
=c e cm o m våš, a-‹ kÂ¥ò

	 (A)  8	 (B) 4	 (C) 2	 (D) 11

15.	 A
a

c

b

a
=

-
e o k‰W« A I2

=  våš,

	 (A) 1 0
2
a bc+ + = 		  (B) 1 0

2
a bc- + =

	 (C) 1 0
2
a bc- - = 		  (D) 1 0

2
a bc+ - =

16.	 A a
ij 2 2

=
#

6 @  k‰W« a i j
ij
= +  våš, A = 

	 (A)  1

3

2

4
c m	 (B) 2

3

3

4
c m	 (C) 2

4

3

5
c m	 (D) 4

6

5

7
c m

17.	 a

c

b

d

1

0

0

1

1

0

0

1

-
=

-
c c em m o våš,  a, b, c k‰W« d M»adt‰¿‹ kÂ¥òfŸ Kiwna

	 (A) , , ,1 0 0 1- - 	 (B) 1, 0, 0, 1	 (C) , , ,1 0 1 0- 	 (d) 1, 0, 0, 0

18.	 A
7

1

2

3
= c m  k‰W« A B

1

2

0

4
+ =

-

-
e o våš, mâ B = 

	 (A)  1

0

0

1
c m	 (B)  6

3

2

1-
e o	 (C)  8

1

2

7

- -

-
e o	 (D)  8

1

2

7-
e o

19.	 20x5 1

2

1

3

- =^ f ^h p h våš, x-‹ kÂ¥ò 

	 (A) 7		 (B)  7- 	 (C)  
7
1 	 (D)  0

20.	 A k‰W« B v‹gd xnu tçirÍila rJu mâfŸ våš, Ñœ¡f©litfëš vJ 

bkŒahF«? 

	 (a)  ( )AB A B
T T T
= 	 (b)  ( )A B A B

T T T T
=    (c)  ( )AB BAT

= 	 (d)  ( )AB B A
T T T
=
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1474. mâfŸ

zz xU mâ v‹gJ  br›tf toéš mik¡f¥g£l v©fë‹ mik¥ghF«.

zz xU mâæš m ãiufS« n ãušfS« cŸsJ våš, mj‹ tçir m n#  MF«.

zz m = 1 våš, A a
ij m n

=
#

6 @  v‹gJ xU ãiu mâahF«.

zz n = 1 våš, A a
ij m n

=
#

6 @  v‹gJ xU ãuš mâahF«.

zz m n=  våš, A a
ij m n

=
#

6 @  v‹gJ xU rJu mâahF«.

zz i j!  vD«nghJ, 0aij = våš, A a
ij n n

=
#

6 @  xU _iy é£l  mâahF«.

	 i j=   vD«nghJ  a k
ij

=  k‰W«  i j!  vD«nghJ 0aij = våš, A a
ij n n

=
#

6 @  xU 

Âiræè mâahF«.    (k v‹gJ ó¢Áak‰w xU kh¿è).
	 i j=  vD«nghJ 1a

ij
=  k‰W«   i j!  vD«nghJ  0a

ij
=  våš, A a

ij
= 6 @  v‹gJ xU 

myF mâahF«. 

	 xU mâæš všyh cW¥òfS« ó¢Áa§fŸ våš, mªj mâ ó¢Áa mâ vd¥gL«.

	 A k‰W« B mâfŸ xnu tçir bfh©ljhfÎ« mt‰¿‹ x¤j cW¥òfŸ rkkhfÎ« 

ÏU¥Ã‹, mâfŸ A k‰W« B rkkhF«.

	 Ïu©L mâfë‹ tçirfŸ rkkhf ÏU¥Ã‹ mªj mâfis T£lnth

(m) fê¡fnth ÏaY«.

	 mâfë‹ T£lš gçkh‰W¥ g©ò cilaJ. mjhtJ A k‰W« B mâfŸ xnu 

tçir bfh©litahf ÏU¥Ã‹A B B A+ = + .
	 mâfë‹ T£lš nr®¥ò g©ò cilaJ. mjhtJ, A, B k‰W« C mâfŸ xnu 

tçir cŸsitahf ÏU¥Ã‹ ( ) ( ),A B C A B C+ + = + +  
	 mâ A-æ‹ tçir m#n k‰W« B-‹ tçir n#p våš,  bgU¡f‰gy‹ mâ AB 

tiuaW¡f¥gL«. nkY« mj‹ tçir m#p MF«.

	 bghJthf mâfë‹ bgU¡fš gçkh‰W¥ g©ò cilajšy. mjhtJ, AB BA! .
	 mâfë‹ bgU¡fš nr®¥ò¥ g©ò cilaJ. mjhtJ, (AB)C = A(BC) MF«. 
	 (ÏUòwK« tiuaW¡f¥go‹)

	 ( ) , ( ) ( )k‰W«A A A B A B AB B A
T T T T T T T T

= + = + = .
 	AB = BA = I våš, mâfŸ A k‰W« B M»ad x‹W¡bfh‹W bgU¡fè‹ ne®khW 

vd¥gL«. 

	 AB = O våš, A = O Mfnth mšyJ B = O Mfnth ÏU¡f nt©oa mtÁaäšiy.
vdnt, ó¢Áakšyhj ÏU mâfë‹ bgU¡f‰gy‹, ó¢Áa mâahf ÏU¡fyh«.

c§fS¡F¤ bjçÍkh?

   Kj‹Kjèš, 2003 M« M©L tH§f¥g£l gçrhd  ‘mbgš gçR'  (Abel Prize) 
1 äšèa‹ mbkç¡f lhy®fis¡ bfh©lJ. ÏJ xU r®tnjr éUjhF«. eh®nt 

m¿éaš mfhläædhš x›bthU M©L« eh®nt eh£o‹ muruhš x‹W mšyJ 

x‹W¡F nk‰g£l fâjéaš tšYe®fS¡F Ï¥gçR tH§f¥gL»wJ. 

   br‹idæš ÃwªJ, mbkç¡fhéš thG« S.R.  Óåthr tuj‹ mt®fS¡F 

2007-š mbgš gçR tH§f¥g£lJ. ãfœjféaèš F¿¥ghf mÂf éy¡f§fŸ 

cŸsitfis x‹¿iz¤J mt® cUth¡»a fU¤ÂaY¡fhf mbgš gçR 

tH§f¥g£lJ.  

ãidéš bfhŸf
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5.1 m¿Kf«

	 Ma¤bjhiy toéaš (Coordinate Geometry) mšyJ 

gFKiw toéaš (Analytical Geometry) v‹gJ m¢R¤ bjhiy 

Kiw,   Ïa‰fâj« k‰W«   gFéaš     M»adt‰iw¥ 

ga‹gL¤Â toéaiy¡ f‰gjhF«. ÏJ Ïa‰fâj 

KoÎfis toéaš thæyhf¡ f‰f¤ Jizòç»wJ. 

	 Ma¤bjhiy toéayhdJ Ïa‰fâj¤ijÍ« 

toéaiyÍ« Ïiz¡F« ghykhf mikªJŸsJ. Ïa‰ 

fâj¤ij¥ ga‹gL¤Â toéaiy¡ f‰F« Kiwæid 

ÃuŠRj¤Jt nkijÍ« fâjéaš m¿PUkhd buå 

bl°fh®o° (Rene Descartes) m¿Kf¥gL¤Âdh®. bl°fh®o° 

Ma¤bjhiyfis m¿Kf¥gL¤ÂaÂ‹ _y« mt® 

fâj¤Â‰F ms¥gça g§fh‰¿ÍŸsh®. ÏJ toéaiy 

f‰gÂš òu£Áia V‰gL¤ÂaJ. Ït® 1637 - Ïš “yh 

ínahäÂ” (La Gemetry) v‹w üiy btëæ£lh®. Ïªüèš 

toéaš fz¡Ffis Ïa‰fâj¢ rk‹ghLfshf kh‰¿, 

vëjh¡»a Ã‹d® toéaš Kiwæš mt‰¿‹ Ô®Îfis¡ 

f©lh®. mnj fhy¡f£l¤Âš ÃuŠR fâj nkij Ãaç o 

bg®kh£ (Pierre De Fermat) v‹ghU« Ma¤bjhiy toéaiy 

cUth¡» mij btëæ£L fâj¤Â‰F¥ bgU« 

g§fh‰¿dh®.  1692 Ïš byÃå£° (Gottfried Wilhelm Von 
Leibnitz) v‹w b#®khåa fâj nkij, »ila¢R¤ öu«  

(abscissa) k‰W« F¤j¢R¤ öu« (ordinate) M»a eÅd¢ 

brh‰fis Ma¤bjhiy toéaèš m¿Kf¥gL¤Âdh®.  

ã¡nfhy° K®nu g£yç‹ (Nicholas Murray Butler) 
T‰W¥go, “bl°fh®£o‹ gFKiw totfâj«, ãô£l‹ 

k‰W« bygå£° M»nahç‹ E©fâj« M»ad 

éa¤jF fâj Kiwfshf éçtilªjd”.

	 x‹gjh« tF¥Ãš, Ma¤bjhiy toéaè‹ 

mo¥gil¡ fU¤Jfshd m¢RfŸ, js«, js¤Âš 

òŸëfis¡ F¿¤jš, ÏUòŸëfS¡F ÏilnaÍŸs 

bjhiyéid¡ fhzš ngh‹wt‰iw eh« f‰WŸnsh«. 

Ïªj m¤Âaha¤Âš ÃçÎ¢ N¤Âu«, K¡nfhz« k‰W« 

eh‰fu¤Â‹ gu¥ò, ne®¡nfh£o‹ rhŒÎ k‰W« rk‹ghL 

M»at‰iw¡ f‰ngh«.

ãaÇ o bg®kh£
(Pierre De Fermat)

(1601-1665) 
Ãuh‹°

    1 7 M «  ü ‰ w h © o ‹ 

K‰gFÂæš thœªj ÏU 

K¡»a fâjéaš m¿P®fŸ 

buå bl°fh®o° k‰W« 

bg®kh£ Mt®. gFKiw 

toéaè‹ mo¥g i l ¡ 

bfhŸiffisÍ«,  tisÎ 

nfhLfë‹ äf¥bgça k‰W« 

äf¢Á¿a Ma¤bjhiyÎ-

fisÍ« bg®kh£ f©l¿ªjh®. 

Ït® Ma¤bjhiy toéaèš 

F¿¥Ãl¤j¡f¥ g§fh‰¿dh®. 

bl°fh®oì‹ òfœ bg‰w 

``yh ínahäÂ” vD« üš 

btëæLtj‰F K‹ng, 

1636-š if¥ÃuÂ toéš   

gFKiw toéaèš Ãaç o 

bg®kh£o‹ K¡»a MŒÎfŸ 

btëæl¥g£ld.

	m¿Kf«

	ÃçÎ¢ N¤Âu«

	K¡nfhz« k‰W«        	
       eh‰fu¤Â‹ gu¥ò

	ne®¡nfhLfŸ

No human investigation can be called real science if  it cannot be  
demonstrated mathematically - Leonardo de Vinci

55

148
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5.2 	 ÃçÎ¢ N¤Âu« (Section Formula)
	 Ã‹tU« fz¡»id MuhŒnth«.   A k‰W« B  v‹gd ÏU efu§fis¡ F¿¡f£L«.   

A-æèUªJ 60 ».Û »H¡nfÍ« Ã‹d® 30 ».Û tl¡nfÍ« br‹whš B-I milayh«. xU 

bjhiyngÁ¡ FGk« P v‹w Ïl¤Âš X® miygu¥ò nfhòu¤ij ãWÎtjhf¡ bfhŸnth«. 

P v‹w Ïl« A, B M»at‰iw Ïiz¡F« nfh£il 1 : 2  v‹w é»j¤Âš c£òwkhf¥ 

Ãç¡»‹wJ v‹f. mªj miygu¥ò nfhòu« mika cŸs P v‹w Ïl¤ij v›thW m¿tJ 

v‹gij¡ fh©ngh«.  

	 A-I MÂahf¡ bfhŸnth«. P ,x y^ h k‰W« B v‹w 

òŸëfëèUªJ x-m¢R¡F¢ br§F¤J¡ nfhLfis 

tiuf. mit x-m¢ir rªÂ¡F« òŸëfŸ Kiwna  C, 
D v‹f.  nkY« P-æèUªJ, BD I E-š bt£LkhW xU 

br§F¤J¡ nfhL tiuf. 

	 j‰nghJ AP : PB = 1 : 2 vd¡ bfhL¡f¥g£LŸsJ

TPAC k‰W« BPET  v‹gd tobth¤j K¡nfhz§fŸ. 

(m¤Âaha« 6, ÃçÎ 6.3I¡ fh©f)

 	 Mjyhš, 	                   
PE
AC = 

BE
PC

PB
AP

2
1= =

	 mjhtJ,	  
PE
AC 	= 

2
1  		

BE
PC 	= 

2
1

	 ( 		
x

x
60 -

	= 
2
1  		

y
y

30
(

-
	= 

2
1    

			   2x	= 60 x-    	   	 2y	= 30 -  y   

		      	 x	= 20.		  y 	= 10.

	 Mfnt, mªj miygu¥ò nfhòu« P ,20 10^ h vD« Ïl¤Âš mikªJŸsJ. 

	 nk‰f©l fz¡if khÂçahf¡ bfh©L ÃçÎ¢ N¤Âu¤ij tUé¥ngh«.

( , )A x y
1 1

 k‰W« ,B x y
2 2^ h v‹gd bt›ntwhd ÏU òŸëfŸ v‹f. òŸë 

,P x y^ h MdJ, AB- I c£òwkhf  :l m  v‹w é»j¤Âš Ãç¥gjhf¡ bfhŸnth«. 

mjhtJ, 
PB
AP  =

m
l  v‹f.  gl« 5.2-èUªJ, eh« Ã‹tUtdt‰iw¥ bgwyh«.

	       	  AF CD OD OC x x
1

= = - = -                           

			   PG DE OE OD x x
2

= = - = -

	 nkY«,	PF PD FD y y
1

= - = -  

			   BG BE GE y y
2

= - = -

T AFP  k‰W« PGBT  M»ad tobth¤j 

K¡nfhz§fŸ MF«.

	 (m¤Âaha« 6, ÃçÎ 6.3I¡ fh©f) 

	  vdnt,   
PG
AF

BG
PF

PB
AP

m
l= = =

gl«. 5.1
Û

5. Ma¤bjhiy toéaš 149

O
x

y

F

G

C ED

A
x 

 y
(

,
)

1
1

B x  y( , )2 2

P( , )
x 

 y

gl«. 5.2
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150 10M« tF¥ò fâj«

	 Mfnt,       
PG
AF  

m
l=    k‰W« 		

BG
PF 	

m
l=  

	       ( 	
x x

x x

2

1

-

-
	

m
l=  		  ( 	

y y

y y

2

1

-

-
	

m
l=  

 	       ( 	 mx mx
1

- 	 = lx lx
2
- 	    	 ( 	 my my

1
- 	 = ly ly

2
-

				    lx mx+ 	 = lx mx
2 1
+ 			   ly my+ 	 = ly my

2 1
+

	       ( 	 x	 = 
l m

lx mx
2 1

+

+
                 	(    	 y	 = 

l m

ly my
2 1

+

+

   A x y
,1 1^ h, B ,x y

2 2^ h v‹w ÏUòŸëfis Ïiz¡F« nfh£L¤J©il c£òwkhf 

:l m  v‹w é»j¤Âš Ãç¡F« òŸë  

   ,P
l m

lx mx

l m

ly my
2 1 2 1

+

+

+

+
c m MF«.

  Ïªj N¤Âu¤ij ÃçÎ¢ N¤Âu« (Section formula) v‹g®.

	 ju¥g£l _‹W òŸëfS« xnu ne®¡nfh£oš mikªjhš k£Lnk ÃçÎ¢ 

N¤Âu¤ij¥ ga‹gL¤j nt©L« v‹gJ bjëth»wJ.

KoÎfŸ

(i) 	 ,A x y
1 1^ h k‰W« ,B x y

2 2^ h M»a ÏU òŸëfisÍ« Ïiz¡F« nfh£L¤ J©il P v‹w 

òŸë btë¥òwkhf :l m  v‹w é»j¤Âš Ãç¤jhš, m¥òŸë P ,
l m

lx mx

l m

ly my
2 1 2 1

-

-

-

-
c m 

MF«.  Ï§F 
m
l  Fiw v©zhf (negative sign) ÏU¡F«.

(ii) 	 AB-‹ eL¥òŸë (Midpoint of AB) 
M v‹gJ AB-‹ eL¥òŸë våš, M MdJ AB-I c£òwkhf 1:1 v‹w é»j¤Âš 

Ãç¡F«. 
vdnt, l = 1, m = 1 v‹gij ÃçÎ¢ N¤Âu¤Âš ÃuÂæl, AB-‹ eL¥òŸë 

	 	 M ,
x x y y

2 2
2 1 2 1
+ +

c m vd¡ »il¡F«.

A ,x y
1 1^ h k‰W« ,B x y

2 2^ h v‹w òŸëfis Ïiz¡F« nfh£L¤ J©o‹ 

eL¥òŸë ,
x x y y

2 2
1 2 1 2
+ +

c m MF«.

(iii) 	 K¡nfhz¤Â‹ eL¡nfh£L ika« (Centroid of a triangle)

ABCT -‹ Kid¥ òŸëfŸ ,A x y
1 1^ h, ,B x y

2 2^ h, ,C x y
3 3^ h v‹f. 

AD, BE, CF v‹gd ABCT -‹ eL¡nfhLfŸ (medians) v‹f.

K¡nfhz¤Â‹ eL¡nfh£L ika« v‹gJ 

eL¡nfhLfŸ rªÂ¡F« òŸëahF«. 

	 G(x , y) v‹gJ ABCT  Ï‹ eL¡nfh£L ika« v‹f.

	 BC-‹ eL¥òŸë D ,
x x y y

2 2
2 3 2 3
+ +

c m MF«.

gl«. 5.3
B

A

F

1

2

D C

E

G
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	 K¡nfhz¤Â‹ g©ò¥go, eL¡nfh£L ika« G MdJ eL¡nfhL AD-I 

c£òwkhf 2 : 1 v‹w é»j¤Âš Ãç¡F«.

	 `  ÃçÎ¢ N¤Âu¥go, eL¡nfh£L ika«

			   G(x , y)	 = G ,

x x
x

y y
y

2 1

2
2

1

2 1

2
2

12 3

1

2 3

1

+

+
+

+

+
+

^
^

^
^f

h
h

h
h p 

				    = G ,
x x x y y y

3 3
1 2 3 1 2 3
+ + + +

c m

Mfnt, , , , ,k‰W«x y x y x y
1 1 2 2 3 3^ ^ ^h h h M»a òŸëfis c¢Áfshf¡ bfh©l 

K¡nfhz¤Â‹ eL¡nfh£L ika« ,
x x x y y y

3 3
1 2 3 1 2 3
+ + + +

c m. 

vL¤J¡fh£L 5.1

         ,3 0^ h, ,1 4-^ h M»a òŸëfis Ïiz¡F« nfh£L¤ J©o‹ eL¥òŸëia¡ fh©f. 

Ô®Î	 ,x y
1 1^ h, ,x y

2 2^ h v‹w òŸëfis Ïiz¡F« nfh£L¤ J©o‹ eL¥òŸë

			   M(x , y) = M ,
x x y y

2 2
1 2 1 2
+ +

c m 

	 `  		  ,3 0^ h, ,1 4-^ h v‹w òŸëfis 	 	

	 	 	 Ïiz¡F« nfh£L¤ J©o‹ eL¥òŸë

			   M(x , y ) =  M ,
2

3 1
2

0 4- +` j = M ,1 2^ h.

vL¤J¡fh£L 5.2

	 (3 , 5), (8 , 10) M»a òŸëfis Ïiz¡F« nfh£L¤ J©il c£òwkhf 2 : 3 v‹w 

é»j¤Âš Ãç¡F« òŸëia¡ fh©f.

Ô®Î	 ,A 3 5^ h, ,B 8 10^ h M»a òŸëfis 

Ïiz¡F« nfh£L¤ J©il c£òwkhf 

2 : 3 v‹w é»j¤Âš Ãç¡F« òŸë P(x,y) 
v‹f.

	 ÃçÎ¢ N¤Âu¥ go, P(x , y) = P ,
l m

lx mx

l m

ly my
2 1 2 1

+

+

+

+
c m 

	 Ï§F,  3, 5, 8 , 10x y x y
1 1 2 2
= = = =  k‰W«   ,l m2 3= =  

	 Mfnt,     	          P(x , y) = P ,
2 3

2 8 3 3

2 3

2 10 3 5

+

+

+

+^ ^ ^ ^
c

h h h h
m = P(5, 7)

vL¤J¡fh£L 5.3

	 A(–3, 5) k‰W« B(4, –9) M»a òŸëfis Ïiz¡F« nfh£L¤ J©il P(–2 , 3) 
v‹w òŸë c£òwkhf vªj é»j¤Âš Ãç¡F«? 

Ô®Î	 bfhL¡f¥g£LŸs òŸëfŸ : ,A 3 5-^ h, ,B 4 9-^ h. 

	 P (-2 , 3) v‹w òŸë AB-I :l m  v‹w é»j¤Âš c£òwkhf¥ Ãç¡»‹wJ v‹f.

M(x, y)
gl«. 5.4

gl«. 5.5

2 3
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l m

P B(4,-9)A(-3,5) (-2,3)

gl«. 5.6

	 ÃçÎ¢ N¤Âu¥go,   P ,
l m

lx mx

l m

ly my
2 1 2 1

+

+

+

+
c m= P(–2, 3)  		    	 (1)

	 Ï§F, 3, 5, 4, 9x y x y
1 1 2 2
=- = = =- .

            (1) ,
l m

l m

l m

l m4 3 9 5
(

+

+ -

+

- +^ ^ ^ ^
c

h h h h
m	 = (–2, 3)

	 x-m¢R¤ bjhiyÎfis ÏUòwK« rk¥gL¤j  

 			 
l m
l m4 3
+
- 	 = 2- 	 (   6l  = m

			 
m
l 	 = 

6
1

	 mjhtJ,	 l : m	 = 1 : 6
	 vdnt, P v‹w òŸë AB -I c£òwkhf 1 : 6 v‹w é»j¤Âš Ãç¡»‹wJ.

 

	 (i)	 nk‰f©l vL¤J¡fh£oš, y-m¢R¤ bjhiyÎfis¢ rk¥gL¤ÂÍ« é»j¤ij¡ 

fhzyh«. 
	 (ii)	 bjhl®òila _‹W òŸëfS« xnu ne®¡nfh£oš ÏUªjhš k£Lnk, 

x-m¢R¤ bjhiyÎfis¢ rk‹ brŒJ bgW« é»jK«, y-m¢R¤ 

bjhiyÎfis¢ rk‹ brŒJ bgW« é»jK« xnu é»jkhf ÏU¡F«.

	 (iii)	nfh£L¤ J©il xU òŸë c£òwkhf :l m   v‹w é»j¤Âš Ãç¤jhš, 
m
l  v‹gJ 

äif v©zhf ÏU¡F«. 
	  (iv)	nfh£L¤ J©il xU òŸë btë¥òwkhf :l m   v‹w é»j¤Âš Ãç¤jhš, 

m
l  

v‹gJ xU Fiw v©zhf ÏU¡F«. 

vL¤J¡fh£L 5.4
	 ,4 1-^ h, ,2 3- -^ h M»a òŸëfis Ïiz¡F« nfh£L¤ J©il _‹W rk 

ghf§fshf¥ Ãç¡F« òŸëfis¡ fh©f.

Ô®Î	 A(4,–1), B(–2,–3) v‹gd bfhL¡f¥g£l òŸëfŸ v‹f.

	 P(x,y), Q(a,b) v‹gd AB-I K¢rk¡ T¿L« òŸëfŸ v‹f. vdnt AP PQ QB= =

	 mjhtJ, P v‹w òŸë AB-I 1 : 2 v‹w 

é»j¤Âš c£òwkhf¥ Ãç¡»‹wJ.

	 Q v‹w òŸë AB-I 2 : 1 é»j¤Âš Ãç¡»wJ

`  	 ÃçÎ¢ N¤Âu¤Â‹go, 

  	 P ,
1 2

1 2 2 4

1 2

1 3 2 1

+

- +

+

- + -^ ^ ^ ^
c

h h h h
m   k‰W« 

	 Q ,
2 1

2 2 1 4

2 1

2 3 1 1

+

- +

+

- + -^ ^ ^ ^
c

h h h h
m

	 ( , ) ,P x y P
3
2 8

3
3 2( = - + - -` j  k‰W«   ( , ) ,Q a b Q

3
4 4

3
6 1= - + - -` j

	                     = ,P 2
3
5-` j 		  k‰W«	    = ,Q 0

3
7-` j.

	 Ï§F, Q v‹gJ PB-‹ ika¥òŸë k‰W« P v‹gJ AQ-‹ ika¥òŸë vd m¿ayh«.

gl«. 5.8
A(4, –1)

gl«. 5.7
A(4, –1)

gl«. 5.9
A(4, –1)
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vL¤J¡fh£L 5.5

	 A(4, -6), B(3,-2) k‰W« C(5, 2) M»at‰iw c¢Áfshf¡ bfh©l K¡nfhz¤Â‹ 

eL¡nfh£L ika« fh©f.

Ô®Î	 ,x y
1 1^ h, ,x y

2 2^ h k‰W« ,x y
3 3^ h M»a òŸëfis c¢Áfshf¡ bfh©l K¡nfhz¤Â‹ 

eL¡nfh£L ika« G(x, y) v‹f.

	 vdnt,  G(x , y) = G ,
x x x y y y

3 3
1 2 3 1 2 3
+ + + +

c m.

	 Ï§F,   ( , ) (4, 6) ,x y
1 1

= -  

			   , (3, 2), ( , ) (5 , 2)x y x y
2 2 3 3

= - =^ h  

vdnt, , , ,4 6 3 2- -^ ^h h k‰W« (5, 2) M»at‰iw 

c¢Áfshf cila K¡nfhz¤Â‹ eL¡nfh£L ika« 

	 ` 	  G(x , y) 	=  G ,
3

4 3 5
3

6 2 2+ + - - +` j 

			     	 =  G ,4 2-^ h.

vL¤J¡fh£L 5.6

	 , , , ,7 3 6 1^ ^h h  ,8 2^ h k‰W« ,p 4^ h v‹gd X® Ïizfu¤Â‹ tçir¥go mikªj  

c¢ÁfŸ våš, p-‹ kÂ¥ig¡ fh©f.

Ô®Î	 Ïizfu¤Â‹ c¢ÁfŸ A ,7 3^ h, , , ,B C6 1 8 2^ ^h h k‰W« ,D p 4^ h v‹f.

X® Ïizfu¤Â‹ _iy é£l§fŸ x‹iwbah‹W ÏUrk¡ T¿L« v‹gij eh« 

m¿nth«.

vdnt, _iy é£l§fŸ AC k‰W« BD M»adt‰¿‹ eL¥òŸëfŸ x‹¿‹ ÛJ 

x‹W bghUªJ»‹wd. mjhtJ  AC k‰W« BD-fë‹ eL¥òŸëfŸ rkkhf ÏU¡F«.

	 vdnt,	 ,
2

7 8
2

3 2+ +` j 	= ,
p

2
6

2
1 4+ +c m

	 ( 		  ,
p

2
6

2
5+

c m	=  ,
2
15

2
5` j

 	 x-m¢R bjhiyÎfis ÏUòwK« rk¥gL¤j, 

			    p
2

6 + 	= 
2
15

	 vdnt, 	 p 	= 9

vL¤J¡fh£L 5.7

	 A(4 , 0), B(0 , 6) M»a òŸëfis Ïiz¡F« nfh£L¤ J©o‹ eL¥òŸë C k‰W« 

O v‹gJ MÂ våš, C MdJ 3OAB-‹ c¢ÁfëèUªJ rk bjhiyéš mikÍ« vd¡ 

fh£Lf.

B(3,-2)

A(4,-6)

C(5,2)

G

D

F E

gl«. 5.10

gl«. 5.11

D(p,4)
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Ô®Î	 AB-‹ eL¥òŸë ,C
2

4 0
2

0 6+ +` j = C ,2 3^ h

	 ( , ) ( , )k‰W«P x y Q x y
1 1 2 2

 M»a ÏU òŸëfS¡F 

	 ÏilnaÍŸs  bjhiyÎ = ( ) ( ) .x x y y
1 2

2

1 2

2

- + -

vdnt, O ,0 0^ h k‰W« C ,2 3^ h M»a ÏU òŸëfS¡F 

ÏilnaÍŸs bjhiyÎ, 

		  OC 	= 2 0 3 02 2- + -^ ^h h  = 13   

	 nkY«, A ,4 0^ h, ,C 2 3^ h M»a òŸëfS¡F ÏilnaÍŸs bjhiyÎ  
		  AC	= 2 4 3 02 2- + -^ ^h h  = 4 9+  = 13

	 B ,0 6^ h, ,C 2 3^ h M»a òŸëfS¡F ÏilnaÍŸs bjhiyÎ 

		  BC	= 2 0 3 62 2- + -^ ^h h  = 4 9+  = 13

	 vdnt, 	OC	= AC = BC
	 Mfnt, C v‹w òŸë OAB3 -‹ všyh c¢ÁfëèUªJ« rk bjhiyéš cŸsJ.

	 xU br§nfhz K¡nfhz¤Âš f®z¤Â‹ ika¥òŸë, m«K¡nfhz¤Â‹ 

R‰Wt£likakhf (circumcentre) mikÍ«.

gæ‰Á 5.1

1. 	 Ã‹tU« òŸëfis Ïiz¡F« nfh£L¤ J©Lfë‹ eL¥òŸëfis¡ fh©f. 

           (i)  ,1 1-^ h, ,5 3-^ h             	 (ii) ,0 0^ h, ,0 4^ h

2. 	 Ã‹tU« òŸëfis Kidfshf¡ bfh©l K¡nfhz§fë‹ eL¡nfh£L 

ika§fis¡ fh©f. 

 	 (i)  , , , ,k‰W«1 3 2 7 12 16-^ ^ ^h h h     	(ii)   , , , ,k‰W«3 5 7 4 10 2- - -^ ^ ^h h h

3. 	 xU t£l¤Â‹ ika« (-6, 4). m›t£l¤Â‹ xU é£l¤Â‹ xU Kid, MÂ¥òŸë 

våš, k‰bwhU Kidia¡ fh©f.

4. 	 òŸë (1, 3)-I eL¡nfh£L ikakhf¡ bfh©l K¡nfhz¤Â‹ ÏU KidfŸ 

(-7, 6) k‰W« (8, 5) våš,  K¡nfhz¤Â‹ _‹whtJ Kidia¡ fh©f.

5. 	 ÃçÎ¢ N¤Âu¤ij¥ ga‹gL¤Â, A(1,0), B(5,3), C(2,7) k‰W« D(–2, 4) v‹w tçiræš 

vL¤J¡bfhŸs¥g£l òŸëfŸ xU Ïizfu¤Â‹ c¢ÁfshF« vd ãWÎf.

6. 	 (3, 4) k‰W« (–6, 2) M»a òŸëfis Ïiz¡F« nfh£L¤ J©oid btë¥òwkhf 

3 : 2 v‹w é»j¤Âš Ãç¡F« òŸëæ‹ m¢R¤ bjhiyÎfis¡ fh©f.

7.	 (–3, 5) k‰W« (4, –9) M»a òŸëfis Ïiz¡F« nfh£L¤ J©oid c£òwkhf 

1 : 6 v‹w é»j¤Âš Ãç¡F« òŸëæ‹ m¢R¤ bjhiyÎfis¡ fh©f.

8. 	 A (–6,–5), B (–6, 4) v‹gd ÏU òŸëfŸ v‹f.  nfh£L¤J©L AB-æ‹ nkš 

AP = 
9
2  AB v‹wthW mikªJŸs òŸë P-ia¡ fh©f.

O

B

x

y

A(4,0)

(0,6)

C

gl«. 5.12
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9. 	 A(2, –2) k‰W« B(–7, 4) v‹w òŸëfis Ïiz¡F« nfh£L¤ J©il _‹W rk 

ghf§fshf¥ Ãç¡F« òŸëfis¡ fh©f.

10.	 A(–4, 0) k‰W« B(0, 6) v‹w òŸëfis Ïiz¡F« nfh£L¤ J©il eh‹F 

rkghf§fshf¥ Ãç¡F« òŸëfis¡ fh©f.

11. 	 (6,  4) k‰W« (1, –7) v‹w òŸëfis Ïiz¡F« nfh£L¤ J©oid x-m¢R Ãç¡F« 

é»j¤ij¡ fh©f. 

12.	 (–5, 1) k‰W« (2, 3) v‹w òŸëfis Ïiz¡F« nfh£L¤ J©oid y-m¢R Ãç¡F« 

é»j¤ijÍ« k‰W« Ãç¡F« òŸëiaÍ« fh©f.

13. 	 xU K¡nfhz¤Â‹ KidfŸ (1, –1), (0, 4) k‰W« (–5, 3) våš, m«K¡nfhz¤Â‹ 

eL¡nfhLfë‹ (medians) Ús§fis¡ fz¡»lÎ«. 

5.3 	 K¡nfhz¤Â‹ gu¥ò (Area of a Triangle)

	 xU K¡nfhz¤Â‹ Áy msÎfŸ bfhL¡f¥g£lhš mj‹ gu¥ig¡ fhQ« Kiwia 

K‹ tF¥òfëš f‰WŸnsh«. Ï¥bghGJ xU K¡nfhz¤Â‹ Kid¥ òŸëfŸ mjhtJ 

c¢Á¥ òŸëfŸ bfhL¡f¥g£lhš mj‹ gu¥ig¡ fh©ngh«.

	 ABCT -‹ c¢Á¥ òŸëfŸ , ,A x y B x y
,1 1 2 2^ ^h h

	 k‰W« ,C x y
3 3^ h v‹f.

AD, BE k‰W« CF M»at‰iw x-m¢R¡F¢ 

br§F¤jhf tiuaÎ«.

	 gl« 5.13-æèUªJ, 

	 ED = x x
1 2
- ,  DF x x

3 1
= - , EF x x

3 2
= - . 

	 K¡nfhz« ABC-‹ gu¥gsÎ

	 = rçtf« ABED-‹ gu¥ò  + rçtf« ADFC-‹ gu¥ò – rçtf« BEFC-‹ gu¥ò

	 = BE AD ED AD CF DF BE CF EF
2
1

2
1

2
1+ + + - +^ ^ ^h h h

	 = y y x x y y x x y y x x
2
1

2
1

2
1

2 1 1 2 1 3 3 1 2 3 3 2
+ - + + - - + -^ ^ ^ ^ ^ ^h h h h h h

	 = }x y x y x y x y x y x y x y x y x y x y x y x y
2
1

1 2 2 2 1 1 2 1 3 1 1 1 3 3 1 3 3 2 2 2 3 3 2 3
- + - + - + - - + - +"

	 vdnt, ABCT -‹ gu¥ò = x y y x y y x y y
2
1

1 2 3 2 3 1 3 1 2
- + - + -^ ^ ^h h h" , r.myFfŸ 

Mfnt, , , , ,k‰W«A x y B x y C x y
1 1 2 2 3 3^ ^ ^h h h M»at‰iw Kidfshf¡ bfh©l 

ABCT -‹ gu¥ò x y y x y y x y y
2
1

1 2 3 2 3 1 3 1 2
- + - + -^ ^ ^h h h" , r.myFfŸ.

O

A x y( , )1 1

C x y( , )3 3

x

y

y1

x3

x1

x2

y3y2

E FD

gl«. 5.13
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	 K¡nfhz¤Â‹ c¢Áfis¡ Ñœ¡f©lthW vGÂÍ« gu¥Ãid¡ fz¡»lyh«.

	     	  		  x y x y x y x y x y x y
2
1

1 2 1 3 2 3 2 1 3 1 3 2
- + - + -" , r.myFfŸ.

	  	 mšyJ  	 ( )x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ h$ . r.myFfŸ. 

	 Ã‹tU« gl és¡f¤Â‹ _y« nk‰f©l N¤Âu¤ij äf vëÂš bgwyh«.

	 ABCT -‹ KidfŸ A ,x y
1 1^ h, B , ,k‰W«x y C x y

2 2 3 3^ ^h h v‹f. c¢Á¥ òŸëfis 

fofhu KŸnsh£l vÂ®¤ Âiræ‹go tçir¥gL¤Â¡ bfhŸs nt©L«.   mitfis 

Ã‹tUkhW vGjÎ«. 

			 
x

y

x

y

x

y

x

y2
1 1

1

2

2

3

3

1

1

) 3 

	 nkèUªJ ÑHhf cŸs _iy é£l bgU¡f‰ gy‹fis¡ (dark arrows) T£lÎ«. 

ÑêUªJ nkyhf cŸs _iy é£l bgU¡f‰ gy‹fis¡ (dotted arrows) T£lÎ«. Kjèš 

bgw¥g£l T£l‰ gyåèUªJ Ïu©lh« T£l‰ gyid¡ fê¡fÎ«. 

	 Ï›thW, ( )x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ h$ . v‹gij bgwyh«. 

	 xU K¡nfhz¤Â‹ gu¥Ãid¡ fhz Ã‹tU« gofis¥ Ã‹g‰wyh«.

	 (i) 	 xU cjé¥ gl¤Âš bfhL¡f¥g£LŸs òŸëfis¡ F¿¡fÎ«.

	 (ii) 	 fofhu KŸnsh£l vÂ®¤ Âiræš (counter clockwise) mikÍ«go Kid¥ 

òŸëfis tçir¥ gL¤Â¡ bfhŸf.  Ïšiybaåš, Ï¢N¤Âu« Fiw v©iz 

gu¥ghf¤ jU«.

	 (iii)	 ABCT -‹ gu¥ò = ( )x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ h$ . v‹w N¤Âu¤ij¥ 

ga‹gL¤Â K¡nfhz¤Â‹ gu¥ig¡ fhzÎ«. 

5.4 	 xnu ne®¡nfh£oyikÍ« _‹W òŸëfŸ (Collinearity of three points) 
	 xU js¤Âš _‹W mšyJ mj‰F nk‰g£l òŸëfŸ xnu ne®¡nfh£oš mikªjhš, 

mit xU nfhlik¥ òŸëfŸ (Collinear points)  MF«. , , , ,k‰W«A x y B x y C x y
1 1 2 2 3 3^ ^ ^h h h 

M»a òŸëfëš VnjD« xU òŸë k‰w ÏU òŸëfis Ïiz¡F« nfh£o‹ÛJ 

mikªjhš, mit xU nfhlik¥ òŸëfshF« (Collinear points).

	 , , , ,k‰W«A x y B x y C x y
1 1 2 2 3 3^ ^ ^h h h v‹gd xU nfhlik¥ òŸëfŸ v‹f. Ï¥òŸëfŸ 

xnu nfh£oš miktjhš xU K¡nfhz¤ij mik¡fhJ. vdnt, ABC3 -‹ gu¥ò 

ó¢ÁakhF«.

	 mjhtJ, 	 x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ ^h h" , =  0

	           ( 	 x y x y x y
1 2 2 3 3 1

+ + = x y x y x y
2 1 3 2 1 3

+ +  

	 Ïj‹ kWjiyÍ« c©ikahF«. Ïj‰fhd ã%gz¤ij vëÂš fhzyh«. 

	 vdnt, ABC3 -‹ gu¥ò ó¢Áa« våš, våš k£Lnk A, B, C v‹w òŸëfŸ xU 

nfhliktdthF«. 

F¿¥ò

F¿¥ò
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5.5  	 eh‰fu¤Â‹ gu¥ò  (Area of a quadrilateral)

	 A , , , , , ,k‰W«x y B x y C x y D x y
1 1 2 2 3 3 4 4^ ^ ^ ^h h h h v‹gd

	 eh‰fu« ABCD-‹ Kid¥ òŸëfŸ v‹f. 

	 eh‰fu«  ABCD-‹ gu¥ò 

		  =  ABDT -‹ gu¥ò + BCDT -‹ gu¥ò

 		  =  x y x y x y x y x y x y
2
1

1 2 2 4 4 1 2 1 4 2 1 4
+ + - + +^ ^h h" ,

				                                     ( )x y x y x y x y x y x y
2
1

2 3 3 4 4 2 3 2 4 3 2 4
+ + + - + +^ h" , 

	 eh‰fu« ABCD-‹ gu¥ò   

					     =  x y x y x y x y x y x y x y x y
2
1

1 2 2 3 3 4 4 1 2 1 3 2 4 3 1 4
+ + + - + + +^ ^h h" ,

		  (mšyJ)		     x x y y x x y y
2
1

1 3 2 4 2 4 1 3
- - - - -^ ^ ^ ^h h h h" , r. myFfŸ

	 nk‰f©l N¤Âu¤ij¥ Ã‹tU« glés¡f« _y« vëÂš ãidé‰ bfhŸsyh«.

A , , , , , ,k‰W«x y B x y C x y D x y
1 1 2 2 3 3 4 4^ ^ ^ ^h h h h v‹w òŸëfis fofhu KŸnsh£l 

vÂ®¤ Âiræš mikÍkhW vL¤J¡bfh©L mt‰iw Ã‹tUkhW vGJf. 

		
x

y

x

y

x

y

x

y

x

y2
1 1

1

2

2

3

3

4

4

1

1

) 3.

	 (K¡nfhz¤Â‹ gu¥ig¡ fhz ga‹gL¤Âa mnj Kiwia¥ ga‹gL¤jÎ«)
	 vdnt, eh‰fu¤Â‹ gu¥ò 	
		  = x y x y x y x y x y x y x y x y

2
1

1 2 2 3 3 4 4 1 2 1 3 2 4 3 1 4
+ + + - + + +^ ^h h" , r. myFfŸ.

vL¤J¡fh£L 5.8
	 (1, 2), (-3 , 4) k‰W« (-5 ,-6) M»at‰iw Kidfshf¡ 

bfh©l K¡nfhz¤Â‹ gu¥ig¡ fh©f.

Ô®Î 	 cjé¥ gl¤Âš Ï¥òŸëfis¡ F¿¡fÎ«. Ït‰iw¡ 

fofhu KŸnsh£l vÂ®¤ Âiræš mikÍ«go tçirahf 

vL¤J¡ bfhŸsÎ«. 

	 K¡nfhz¤Â‹ KidfŸ A(1 , 2), B(-3 , 4), C (–5, –6) v‹f.

	 3ABC-‹ gu¥ò

	 = ( )x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ h$ .

	 = 
2
1 4 18 10 6 20 6+ - - - - -^ ^h h" ,      	         Ï§F : 

2
1 1

2

3

4

5

6

1

2

- -

-
) 3

	 = 
2
1 12 32+" , = 22 r. myFfŸ

O

A(x ,y )1 1

C x ,y( )3 3

x

y

L PM N

gl«. 5.14

gl«. 5.15
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 vL¤J¡fh£L 5.9

       A(6 ,7), B(–4 , 1) k‰W« C(a , –9) M»at‰iw Kidfshf¡ bfh©l ABCT -‹ 

gu¥ò 68 r. myFfŸ våš, a-‹ kÂ¥ig¡ fh©f. 

Ô®Î 	 3ABC-‹ gu¥ò

	 a a
2
1 6 36 7 28 54+ + - - + -^ ^h h" ,= 68         Ï§F : a

2
1 6

7

4

1 9

6

7

-

-
) 3

	 ( 	 a a42 7 82+ - -^ ^h h = 136

	 ( 	 6a  = 12             `    a 2=

vL¤J¡fh£L 5.10

	 A(2 , 3), B(4 , 0) k‰W« C(6, -3) M»a òŸëfŸ xnu ne®¡nfh£oš mikªJŸsd 

vd ã%Ã.

Ô®Î 	 ABCD -‹ gu¥ò

	 = 
2
1 0 12 18 12 0 6- + - + -^ ^h h" ,     		  Ï§F: 

2
1 2

3

4

0

6

3

2

3-
) 3

          	= 
2
1 6 6-" , = 0.

	 vdnt, bfhL¡f¥g£l òŸëfŸ xnu ne®¡nfh£oš mikªJŸsd.

vL¤J¡fh£L 5.11

	 ,a 0^ h, , b0^ h M»a òŸëfis Ïiz¡F« ne®¡nfh£L¤ J©o‹ nkš 

mikªJŸs VnjD« xU òŸë P ,x y^ h våš, 
a
x

b
y

1+ =  vd ãWÎf.  Ï§F  a k‰W« b 0! .

Ô®Î	 ,x y^ h, ,a 0^ h, , b0^ h v‹gd xU ne®¡nfh£oš mikÍ« òŸëfshF«.

 	 Mfnt, Ï¥òŸëfis Kidfshf¡ bfh©l K¡nfhz¤Â‹ gu¥ò ó¢ÁakhF«.   

           ( 	           	ab – bx – ay = 0      		  Ï§F: a

b

x

y

a

2
1

0

0

0
' 1

	 ( 	                  bx ay+  = ab

	 Ï§F a k‰W« b 0! . vdnt,  ÏUòwK« ab  Mš tF¡f,

			 
a
x

b
y

+ 	= 1.

vL¤J¡fh£L 5.12

	 (-4, -2), (-3, -5), (3, -2) k‰W« (2, 3) M»a 

òŸëfis Kidfshf¡ bfh©l eh‰fu¤Â‹ gu¥ig¡ 

fh©f. 

Ô®Î	 cjé¥ gl¤Âš Ï¥òŸëfis¡ F¿¥ngh«. ÃwF 

fofhu KŸnsh£l vÂ®¤ Âiræš mikÍ« 

tifæš A(–4, –2), B(–3, –5), C(3, –2) k‰W« D(2, 3) 
M»at‰iw Kidfshf vL¤J¡ bfhŸnth«.

O
x

y

A
–

–

(
4,

2)

B – –( 3, 5)

D(2, 3)

C ,(3 –2)

gl«. 5.16

www.tntextbooks.in



5. Ma¤bjhiy toéaš 159

eh‰fu« ABCD-‹ gu¥ò

= 
2
1 x y x y x y x y x y x y x y x y1 2 2 3 3 4 4 1 2 1 3 2 4 3 1 4+ + + - + + +^ ^h h" , 

= 
2
1 20 6 9 4 6 15 4 12+ + - - - - -^ ^h h" , ;       

2
1 4

2

3

5

3

2

2

3

4

2

-

-

-

- -

-

-
) 3

= 
2
1 31 25+" , = 28 r.myFfŸ.     

gæ‰Á 5.2

1. 	 Ñœ¡ f©l òŸëfis Kidfshf¡ bfh©l K¡nfhz§fë‹ gu¥òfis¡ fh©f.

	 (i)   (0, 0), (3, 0) k‰W « (0, 2)		  (ii)  (5, 2), (3, -5) k‰W« (-5, -1)
	 (iii)	 (-4, -5), (4, 5) k‰W« (-1, -6)

2.	 tçiræš mikªj K¡nfhz¤Â‹ KidfS« mit mik¡F« K¡nfhz¤Â‹ 

gu¥gsÎfS« ÑnH¡ bfhL¡f¥g£LŸsd.  x›bth‹¿Y« a-‹ kÂ¥ig¡ fh©f.

                                     c¢ÁfŸ      		       	       gu¥ò (rJu myFfŸ)

		  (i) 	 ( , )0 0 , (4, a) k‰W« (6, 4)			   17 

		  (ii) 	 (a, a), (4, 5) k‰W« (6,-1)			    9

		  (iii)	 (a, -3), (3, a) k‰W« (-1,5)    			   12

3.	 Ã‹tU« òŸëfŸ xnu ne®¡nfh£oš mikÍ« òŸëfsh vd MuhŒf.

	 (i)  	 (4, 3), (1, 2) k‰W« (-2, 1)                      (ii)     (-2, -2), (-6, -2) k‰W« (-2, 2)
	 (iii) 	

2
3 ,3-` j,(6, -2) k‰W« (-3, 4)

4.	 bfhL¡f¥g£oU¡F« òŸëfŸ xU nfhliktd våš, x›bth‹¿Y« k-‹ 

kÂ¥ig¡ fh©f.

	 (i)   	 (k, -1), (2, 1) k‰W« (4, 5)		      (ii)     , , , ,k‰W« k2 5 3 4 9- -^ ^ ^h h h

	 (iii) 	 , , , ,k‰W«k k 2 3 4 1-^ ^ ^h h h

5.	 Ã‹tUtdt‰iw Kidfshf¡ bfh©l eh‰fu§fë‹ gu¥gsÎfis¡ fh©f. 
	 (i) 	 , , , , , ,k‰W«6 9 7 4 4 2 3 7^ ^ ^ ^h h h h	      
	 (ii)    , , , , , ,k‰W«3 4 5 6 4 1 1 2- - - -^ ^ ^ ^h h h h

	 (iii) 	 , , , , , ,k‰W«4 5 0 7 5 5 4 2- - - -^ ^ ^ ^h h h h

6.	 , , ( , ) ,k‰W«h a b k0 0^ ^h h v‹gd xU ne®¡nfh£oš mikÍ« òŸëfŸ våš, 

K¡nfhz¤Â‹ gu¥Ã‰fhd N¤Âu¤ij¥ ga‹gL¤Â 1
h
a

k
b+ =  vd ãWÎf.  

Ï§F 0k‰W«h k ! .

7.	 xU K¡nfhz¤Â‹ KidfŸ , , , ,k‰W«0 1 2 1 0 3-^ ^ ^h h h våš, Ïj‹ g¡f§fë‹ 

eL¥òŸëfis Ïiz¤J cUth¡F« K¡nfhz¤Â‹ gu¥gsit¡ fh©f.  

nkY«, Ï¢Á¿a K¡nfhz¤Â‹ gu¥gsé‰F«, bfhL¡f¥g£l K¡nfhz¤Â‹ 

gu¥gsé‰F« cŸs é»j¤ij¡ fh©f.
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5.6  ne®¡nfhLfŸ  (Straight lines)
5.6.1  rhŒÎ¡ nfhz« (Angle of Inclination)

	 äif  x-m¢Á‰F« ne®¡nfhL l-¡F« Ïilna mikªj nfhz« 

ne®¡nfhL l-‹ rhŒÎ¡ nfhz« (Angle of Inclination) vd¥gL«. 

(Ï¡nfhz¤Âid¡ fofhu KŸnsh£l vÂ®¤ Âiræš ms¡f nt©L«.)

	    l  v‹w ne®¡nfh£o‹ rhŒÎ¡ nfhz« i  våš,

	 (i)  		 0 # #ic 180c 
	 (ii)		 »ilãiy ne®¡nfhLfS¡F 0 180mšyJi i= =c c MF«. nkY« 

	 	 ne®¡F¤J¡ nfhLfS¡F 90i=
%  MF«.

	 (iii) bjhl¡f¤Âš x-m¢Á‹ ÛJ mikªJŸs xU nfhL, x-m¢Áš cŸs òŸë A-ia¥ 

bghU¤J  fofhu vÂ® Âiræš RH‹W ÏWÂæš x-m¢Rl‹ bghUªÂdhš, Ï¡ 

nfh£o‹ Mu«g rhŒÎ¡ nfhz« 0c k‰W«  ÏWÂ rhŒÎ¡ nfhz« 180c MF«.

	 (iv) x-m¢Á‰F br§F¤jhd ne®¡nfhLfis ne®¡F¤J¡ nfhLfŸ v‹ngh«. m›thW 

br§F¤jhf mikahj ne®¡nfhLfis ne®¡F¤j‰w ne®¡nfhLfŸ v‹ngh«.

5.6.2 	 ne®¡nfh£o‹ rhŒÎ (Slope of a straight line)

	 ne®¡F¤j‰w ne®¡nfhL (Non-vertical line) l-‹ rhŒÎ¡ nfhz« i  våš, 

tani  v‹gJ m¡nfh£o‹ rhŒÎ MF«.   Ïij m vd¡ F¿¥ngh«.  vdnt, 
ne®¡nfh£o‹ rhŒÎ (Slope of straight line), m = tani , 0 180 ,# #i

% %  90!i c, MF«.

 

	 (i)	 x-m¢R mšyJ x-m¢Á‰F Ïizahd ne®¡nfhLfë‹ rhŒÎ  ó¢ÁakhF«.

	 (ii)	 tan 900 I tiuaW¡f ÏayhJ v‹gjhš y-m¢R mšyJ y-m¢Á‰F Ïizahd 

ne®¡nfhLfë‹ rhŒit tiuaiw brŒa ÏayhJ. Mfnt, xU ne®¡nfh£o‹ 

rhŒÎ vd¡ T¿dhš, m¡nfh£oid xU ne®¡F¤j‰w ne®¡nfhL vd¡ fUj 

nt©L«. 
	 (iii)  i  xU FW§nfhzbkåš, rhŒÎ  äif v©zhf ÏU¡F«.

 i  xU éçnfhzbkåš, rhŒÎ  Fiw v©zhf ÏU¡F«.

5.6.3 	xU ne®¡nfh£oš mikªJŸs ÏU òŸëfŸ bfhL¡f¥g£lhš m¡nfh£o‹ rhŒÎ 

(Slope of a straight line when any two points on the line are given)

,k‰W«A x y B x y
,1 1 2 2^ ^h h M»a ÏU òŸëfŸ ne®¡nfhL l -‹ ÛJ mikªJŸsd 

v‹f.  Ï¡nfh£o‹ rhŒÎ¡ nfhz«  i  våš, 0 180# #i
% %  k‰W« 90!i c MF«.

	 ne®¡nfhL AB MdJ x-m¢ir C-š bt£l£L«. 

	 ne®¡nfhL l -‹ rhŒÎ m = tan i  						      (1)

i

O
x

y

l

gl«. 5.17
A

tiuaiw

F¿¥òiu

F¿¥òiu
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	 x-m¢Á‰F¢ br§F¤jhf AD k‰W« BE tiuf. 

A-æèUªJ BE-¡F AF v‹w br§F¤J¡ nfhL 

tiuf.

	 gl¤ÂèUªJ, 

		  AF =DE OE OD x x
2 1

= - = - 	                

        	         BF = BE EF BE AD y y
2 1

- = - = -

	 nkY« DCA FAB+ + i= =

	 br§nfhz ABFT -š

	 x x
1 2
!  våš, tan

AF
BF

x x

y y

2 1

2 1i= =
-

-
   					     (2)

	 (1) k‰W« (2)-èUªJ rhŒÎ m =
x x

y y

2 1

2 1

-

-
 vd¡ »il¡»wJ.

, ,k‰W«x y x y
1 1 2 2^ ^h h v‹w òŸëfis Ïiz¡F« ne®¡nfh£o‹ 

rhŒÎ, m = 
x x

y y

x x

y y

2 1

2 1

1 2

1 2=
-

-

-

-
.  Ï§F 90!i c v‹gjhš x x

1 2
!  MF«. 

	 , ,k‰W«x y x y
1 1 2 2^ ^h h v‹w òŸëfis Ïiz¡F« ne®¡nfh£o‹ rhŒéid 

Ã‹tUkhW fUjyh«. 

rhŒÎ m = 
x x

y y

2 1

2 1

-

-
 =

y-Ma¤bjhiyÎfë‹ é¤Âahr«

x-Ma¤bjhiyÎfë‹ é¤Âahr«
.

5.6.4 	rhŒÎfëš ne®¡F¤j‰w Ïiz nfhLfS¡fhd ãgªjid 

	 (Condition for parallel lines in terms of their  slopes)

	 k‰W«l l
1 2

 v‹w ÏiznfhLfë‹ rhŒÎ¡ nfhz§fŸ 

k‰W«
1 2
i i  v‹f. Ït‰¿‹ rhŒÎfŸ k‰W«m m

1 2
 v‹f. 

	 k‰W«l l
1 2

 v‹gd Ïiz nfhLfŸ v‹gjhš, rhŒÎ¡ 

nfhz§fŸ  k‰W«
1 2
i i  rkkh»‹wd.

	 vdnt, tan tan
1 2
i i=    m m

1 2
( = .  Mfnt, 

	 ÏU ne®¡F¤j‰w ne®¡nfhLfŸ Ïiz våš, mt‰¿‹ rhŒÎfŸ rk«.  

	 Ïj‹ kWjiyÍ« c©ikahF«. mjhtJ, ÏU ne®¡nfhLfë‹ rhŒÎfŸ rkbkåš, 

m¡nfhLfŸ ÏizahF« mšyJ m¡nfhLfŸ xnu ne®¡nfh£oš bghUªJ«.

O
x

y

l1
l2

1i 2i

gl«. 5.19

F¿¥ò

gl«. 5.18

i

l

O

X

x2

x1

Y

F

DC E

B
x

y

(
,

)
2

2

A
x

y

(
,

)
1

1

y
2

y
1

i
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5.6.5 	 rhŒÎfëš ne®¡F¤j‰w br§F¤J¡ nfhLfS¡Fça ãgªjid 

	 (Condition for perpendicular lines in terms of their slopes )

l
1
 k‰W« l

2
 M»a ne®¡F¤j‰w br§F¤J¡ nfhLfŸ 

Kiwna ,A x y
1 1^ h k‰W« ,B x y

2 2^ h M»a òŸëfŸ 

têna brš»‹wd v‹ngh«. mitfŸ bt£L« òŸë 

,C x y
3 3^ h v‹f. 

nkY«, m1 k‰W« m2 v‹gd Kiwna l1,  l2  M»a 

ne®¡nfhLfë‹ rhŒÎfŸ v‹f.   

	 ne®¡nfhL l
1
-‹ rhŒÎ m

1 x x

y y

3 1

3 1=
-

-
 

	 ne®¡nfhL l
2
-‹ rhŒÎ m

2 x x

y y

3 2

3 2=
-

-

	 br§nfhz 3ABC-š   AB AC BC
2 2 2
= +  

( x x y y
2 1

2
2 1

2- + -^ ^h h  x x y y x x y y
3 1

2
3 1

2
3 2

2
3 2

2= - + - + - + -^ ^ ^ ^h h h h             

( x x x x y y y y
2 3 3 1

2
2 3 3 1

2- + - + - + -^ ^h h  x x y y x x y y
3 1

2

3 1

2

3 2

2

3 2

2= - + - + - + -^ ^ ^ ^h h h h

( ) ( 2 )( ( ) ( ) 2( )( )x x x x x x x x y y y y y y y y
2 3

2

3 1

2

2 3 3 1 2 3

2

3 1

2

2 3 3 1
- + - + - - + - + - + - -` ^j h

  x x y y x x y y
3 1

2
3 1

2
3 2

2
3 2

2= - + - + - + -^ ^ ^ ^h h h h  

(2 )( 2( )( ) 0x x x x y y y y
2 3 3 1 2 3 3 1
- - + - - =^ h

	 ( 		  y y y y
2 3 3 1
- -^ ^h h	 = x x x x

2 3 3 1
- - -^ ^h h

	 ( 		   
x x

y y

x x

y y

3 1

3 1

3 2

3 2

-

-

-

-
e eo o 	 1=-

	 ( 			   1m m m
m
1or

1 2 1
2

=- =-    

	 Mfnt, m1 k‰W« m2 M»at‰iw¢ rhŒÎfshf¡ bfh©l ne®¡F¤j‰w ÏU 

ne®¡nfhLfŸ x‹W¡F x‹W br§F¤J våš, m1m2 = –1 MF«.	

	 kWjiyahf, m1m2 = –1 våš, m›éu©L ne®¡nfhLfS« x‹W¡F x‹W 

br§F¤jhdit.  

	 x-m¢R k‰W« y-m¢R M»ad x‹W¡F x‹W br§F¤jhd ne®¡nfhLfŸ MF«. 

x-m¢Á‹ rhŒÎ ó¢Áa« k‰W« y-m¢Á‹ rhŒÎ tiuaiw brŒa¥gléšiy v‹gjhš,  

1m m
1 2

=-  v‹w ãgªjid x, y-m¢RfS¡F¥ bghUªjhJ. 

O X

Y

B(x2, y2) A(x1, y1)

C(x3, y3)

l2 l1

gl«. 5.20

F¿¥ò
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vL¤J¡fh£L 5.13 

	 ne®¡nfh£o‹ rhŒÎ 
3

1  våš, m¡nfh£o‹ rhŒÎ¡ nfhz« fh©f.

Ô®Î	 i  v‹gJ ne®¡nfh£o‹ rhŒÎ¡ nfhzbkåš, Ïj‹ rhŒÎ         

	 tanm i= , 0 # #ic 180c k‰W« !i 90c MF«. 

	 tan
3

1` i =    (   i  = 30c

vL¤J¡fh£L 5.14

	 ne®¡nfh£o‹ rhŒÎ¡ nfhz« 45c våš, m¡nfh£o‹ rhŒit¡ fh©f.

Ô®Î 	 rhŒÎ¡ nfhz« i  våš, ne®¡nfh£o‹ rhŒÎ tanm i=

	 vdnt,  45tanm= c     (      m 1= .

vL¤J¡fh£L 5.15

	 (3, –2) k‰W« (–1, 4) M»a òŸëfis Ïiz¡F« ne®¡nfh£o‹ rhŒit¡ fh©f.

Ô®Î	 , ,k‰W«x y x y
1 1 2 2^ ^h h M»a òŸëfis Ïiz¡F« ne®¡nfh£o‹ rhŒÎ

 						      m
x x

y y

2 1

2 1=
-

-
 MF«. 

	 vdnt, (3 , -2) k‰W« (-1 , 4) M»a òŸëfis Ïiz¡F« ne®¡nfh£o‹ rhŒÎ

					     m = 
1 3
4 2

- -
+  = 

2
3- .  

vL¤J¡fh£L 5.16

	 ne®¡nfh£o‹ rhŒéid¥ ga‹gL¤Â, A(5, -2),  B(4, -1) k‰W« C(1, 2) M»ad 

xnu ne®¡nfh£oš mikªj òŸëfŸ vd ãWÎf.

Ô®Î	 , ,k‰W«x y x y
1 1 2 2^ ^h h v‹w òŸëfis Ïiz¡F« ne®¡nfh£o‹ rhŒÎ

					     m
x x

y y

2 1

2 1=
-

-
 MF«.

	 vdnt, A , ,k‰W« B5 2 4 1- -^ ^h h M»a òŸëfis Ïiz¡F« ne®¡nfh£o‹ rhŒÎ  

				    m
4 5
1 2

1
=

-
- +  =  – 1

	 nkY«, B(4,–1) k‰W« C(1, 2) M»a òŸëfis Ïiz¡F« ne®¡nfh£o‹ rhŒÎ 

				    m
1 4
2 1

2
=

-
+  = – 1

	 vdnt, AB v‹w ne®¡nfh£o‹ rhŒÎ =  BC v‹w ne®¡nfh£o‹ rhŒÎ.

	 nkY«, B v‹gJ bghJ¥ òŸë.

	 Mfnt,  A, B, C  M»a òŸëfŸ xnu ne®¡nfh£oš mikªJŸsd. 
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vL¤J¡fh£L 5.17
	 (-2, -1), (4, 0), (3, 3) k‰W« (-3, 2) M»a òŸëfis tçirahf vL¤J¡ 

bfh©L rhŒéid¥ ga‹gL¤Â mit X® Ïizfu¤ij mik¡F« vd¡ fh£Lf.

Ô®Î	 A(-2 , -1), B(4 , 0), C(3 , 3) k‰W« D(-3 , 2) 
	 v‹gd bfhL¡f¥g£l òŸëfŸ v‹f.

	        	 AB-‹ rhŒÎ	 =  
4 2
0 1
+
+    = 

6
1

		    CD-‹ rhŒÎ	 = 
3 3
2 3

- -
-  = 

6
1

	 vdnt, AB-‹ rhŒÎ	= CD-‹ rhŒÎ                

	 vdnt, g¡f« AB MdJ g¡f« CD-¡F ÏizahF«.  			   (1)       

		  BC-‹ rhŒÎ	 = 
3 4
3 0
-
-  =  -3

             	 AD-‹ rhŒÎ	 = 
3 2
2 1 3

- +
+ =-

	 vdnt, 	BC-‹ rhŒÎ = AD-‹ rhŒÎ  

	 mjhtJ, g¡f« BC MdJ g¡f« AD-¡F ÏizahF«.   			   (2)

	 (1), (2)-fëèUªJ eh‰fu« ABCD-‹ vÂ®¥ g¡f§fŸ Ïizahf cŸsd.

	 Mfnt,   ABCD v‹gJ Ïizfu« MF«. 

vL¤J¡fh£L 5.18

	 A(1 , 2), B(-4 , 5) k‰W« C(0 , 1) M»ad 3ABC-‹ KidfŸ.  Ï«K¡nfhz¤Â‹ 

x›bthU KidæèUªJ« mj‹ vÂ®¥ g¡f¤Â‰F tiua¥gL« F¤J¡nfhLfë‹ 

(altitudes) rhŒÎfis¡ fh©f.

Ô®Î	 AD, BE, CF v‹gd 3ABC-‹ F¤J¡nfhLfŸ v‹f.

	 vdnt,	 BC-‹ rhŒÎ	 = 
0 4
1 5
+
-  = -1

	 F¤J¡nfhL AD MdJ g¡f« BC ¡F br§F¤J MF«. 

	 vdnt,	 AD-‹ rhŒÎ	 = 1      			   (a    m m
1 2

 = -1)

	 nkY«,	 AC-‹ rhŒÎ	 = 
0 1
1 2
-
-  = 1

	 Mfnt,	 BE-‹ rhŒÎ	 = -1   			   (a    BE AC= )

	 nkY«, 	 AB-‹ rhŒÎ	 =  
4 1
5 2

5
3

- -
- =-     

	 Mfnt, 	CF-‹ rhŒÎ	 = 
3
5       			   (a    CF AB= )  

O
X

Y

A – –( 2, 1)

B(4, 0)

C(3, 3)

D(–3, 2)

gl«. 5.21

gl«. 5.22
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gæ‰Á 5.3

1.	 Ã‹tU« rhŒÎfis¡ bfh©l ne®¡nfhLfë‹ rhŒÎ¡ nfhz§fis¡ fh©f.

	 (i) 1		  (ii) 3 	 (iii) 0

2.	 Ã‹tU« rhŒÎ¡ nfhz§fis¡ bfh©l ne®¡nfhLfë‹ rhŒÎfis¡ fh©f.

	 (i) 30c	 (ii) 60c	 (iii) 90c

3.	 bfhL¡f¥g£l òŸëfŸ têna bršY« ne®¡nfh£o‹ rhŒÎfis¡ fh©f.

	 (i) 	 (3 , -2),   (7 , 2)	                 (ii)  (2 , -4) k‰W« MÂ¥òŸë

	 (iii) 	 ,1 3 2+^ h,  ,3 3 4+^ h

4.	 bfhL¡f¥g£l   òŸëfŸ tê¢ bršY« ne®¡nfhLfë‹ rhŒÎ¡ nfhz§fis¡ 

fh©f.

	 (i)  ,1 2^ h, ,2 3^ h	 (ii)  ,3 3^ h, ,0 0^ h   	 (iii)   (a , b), (-a , -b)
5.	 MÂ¥ òŸë têahfÎ«, ,0 4-^ h k‰W« (8 , 0) M»a òŸëfis Ïiz¡F« 

nfh£L¤J©o‹ eL¥òŸë têahfÎ« bršY« nfh£o‹ rhŒit¡ fh©f.

6.	 rJu« ABCD-‹ g¡f« AB MdJ x-m¢R¡F Ïizahf cŸsJ våš, 

Ã‹tUtdt‰iw¡ fh©f.

	 (i)  AB-‹ rhŒÎ	 (ii)  BC-‹ rhŒÎ	 (iii)  _iyé£l« AC-‹ rhŒÎ 

7.	 rkg¡f K¡nfhz« ABC-‹ g¡f« BC MdJ x-m¢Á‰F Ïiz våš, AB k‰W« BC 
M»at‰¿‹ rhŒÎfis¡ fh©f.

8.	 rhŒéid¥ ga‹gL¤Â, Ñœ¡f©l òŸëfŸ xnu ne®¡nfh£oš mikÍ« vd 

ãWÎf.

	 (i)   (2 , 3), (3 , -1) k‰W« (4 , -5)	         (ii)  (4 , 1), (-2 , -3) k‰W« (-5 , -5)
	 (iii) (4 , 4), (-2 , 6) k‰W« (1 , 5)

9.	 (a, 1), (1, 2) k‰W« (0, b+1) v‹gd xnu ne®¡nfh£oš mikÍ« òŸëfŸ våš,

a b
1 1+  = 1 vd ãWÎf.

10.	 A(–2, 3), B(a, 5) M»a òŸëfis Ïiz¡F« ne®¡nfhL k‰W« C(0, 5), D(–2, 1) 
M»a òŸëfis Ïiz¡F« ne®¡nfhL M»ad Ïiz nfhLfŸ våš, a-‹ 

kÂ¥ig¡ fh©f.

11.	 A(0, 5), B(4, 2) v‹w òŸëfis Ïiz¡F« ne®¡nfhlhdJ, C(-1, -2), D(5, b) M»a 

òŸëfis Ïiz¡F« ne®¡nfh£o‰F¢ br§F¤J våš, b-‹ kÂ¥ig¡ fh©f.

12.	 3ABC-‹ KidfŸ A(1, 8), B(-2, 4), C(8, -5).  nkY«, M, N v‹gd Kiwna AB, 
AC Ït‰¿‹ eL¥òŸëfŸ våš, MN-‹ rhŒit¡ fh©f. Ïij¡ bfh©L MN 
k‰W« BC M»a ne®¡nfhLfŸ Ïiz vd¡ fh£Lf.

13.	 (6, 7), (2, -9) k‰W« (-4, 1) M»ad xU K¡nfhz¤Â‹ KidfŸ våš, 

K¡nfhz¤Â‹ eL¡nfhLfë‹ rhŒÎfis¡ fh©f.

14.	 A(-5, 7), B(-4, -5) k‰W« C(4, 5) M»ad 3ABC-‹ KidfŸ våš, 

K¡nfhz¤Â‹ F¤Jau§fë‹ rhŒÎfis¡ fh©f.
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15.	 rhŒéid¥ ga‹gL¤Â (1, 2), (–2 , 2), (–4 , –3) k‰W« (–1, –3) v‹gd mnj tçiræš 

X® Ïizfu¤ij mik¡F« vd ãWÎf.

16.	 ABCD v‹w eh‰fu¤Â‹ KidfŸ Kiwna A(–2 ,–4), B(5 , –1), C(6 , 4) k‰W« 
D(–1, 1) våš, Ïj‹ vÂ®¥ g¡f§fŸ Ïiz vd¡ fh£Lf. 

5.6.6 	ne®¡nfh£o‹ rk‹ghL (Equation of a straight line)
	 L v‹gJ js¤Âš cŸs xU ne®¡nfhL v‹f. x, y vD« kh¿fëš mikªj xUgo¢ 

rk‹ghL px qy r 0+ + = -I¡ fUJf.  L-š cŸs vªj xU òŸëæ‹ x Ma¤ bjhiyÎ k‰W« 

y Ma¤ bjhiyÎ M»at‰whš rk‹ghL ãiwÎ brŒa¥gL« v‹f. Ï¢rk‹gh£oid 

ãiwÎ brŒÍ« x, y-‹ kÂ¥òfŸ, L-‹ nkš mikªj xU òŸëæ‹ Ma¤bjhiyÎfshf 

mikÍ«. vdnt, px qy r 0+ + =  MdJ xU ne®¡nfh£L¢ rk‹ghL vd¥gL»wJ. 

Ï›thW ne®¡nfhL L-I Ïa‰fâj rk‹gh£o‹ thæyhf étç¥ngh«. js¤Âš L v‹w 

ne®¡nfhL Ã‹tU« tiffëš x‹whf mikÍ«. 

  (i)  	»ilãiy¡ nfhL (Horizontal line)    	 (ii) ne®¡F¤J¡ nfhL (Vertical line)   

(iii) 	»ilãiyahfnth k‰W« ne®¡F¤jhfnth mikahj nfhL  

	 (Neither vertical nor Horizontal)

(i) 	 »ilãiy¡ nfhL (Horizontal line)

	 L v‹gJ xU »ilãiy¡ nfhL v‹f.

Ï¥bghGJ L MdJ x-m¢rhfnth mšyJ x-m¢R mšyhj xU »ilãiy¡ 

nfhlhfnth mikÍ«.

tif (m)	 L v‹gJ x-m¢ir¡ F¿¡F« v‹f. js¤Âš cŸs (x, y) v‹w òŸë L-‹ nkš 

ÏUªjhš, ÏUªjhš k£Lnk y = 0 k‰W« x VnjD« xU  bkŒba©zhF«.  

vdnt,   y = 0 v‹w rk‹ghL   x-m¢ir¡ F¿¡F«.  Mfnt, x-m¢R v‹w 

ne®¡nfh£o‹ rk‹ghL y = 0 MF«. 

tif (M)	 x-m¢R mšyhj VnjD« xU »ilãiy¡ nfhL L 
v‹f.  vdnt, L MdJ x-m¢R¡F ÏizahF«.  

(x, y) v‹w òŸëæ‹ y-m¢R¤ bjhiyÎ 

xU kh¿èahfÎ«, x v‹gJ VnjD« xU 

bkŒba©zhfÎ« mikªjhš, mikªjhš 

k£Lnk ne®¡nfhL L-‹  ÛJ m¥òŸë mikÍ«. 

Mfnt,  x-m¢R¡F Ïizahd ne®¡nfh£o‹ 

rk‹ghL  y = k (k xU kh¿è) MF«. 

		  k > 0 våš, L MdJ x-m¢Á‰F nk‰òwK«, k < 0 våš, L MdJ x-m¢Á‰F¡ 

ÑœòwK« mikÍ«. nkY«, k = 0 våš, L v‹gJ x-m¢rhF«. 

Ll

y = k

y = –k

L

gl«. 5.23

y = 0
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(ii)	 ne®¡F¤J¡ nfhL (Vertical Line)
L v‹gJ xU ne®¡F¤J¡ nfhL v‹f.  Mfnt, L MdJ y-m¢R mšyJ y-m¢R 

mšyhj ne®¡F¤J¡ nfhlhF«.

tif (m)	 L v‹gJ y-m¢R våš, js¤Âš cŸs (x, y) v‹w 

òŸëahdJ L-‹ ÛJ mikªjhš, mikªjhš k£Lnk 

x = 0 k‰W« y MdJ VnjD« xU  bkŒba©zhF«.   

vdnt, rk‹ghL x = 0 v‹gJ y-m¢Áid¡ F¿¡F«.

		  Mjyhš, y-m¢Á‹ rk‹ghL x = 0 MF«.

tif (M)	 L v‹gJ y-m¢R mšyhj ne®¡F¤J¡ nfhL våš, 

L MdJ y-m¢R¡F Ïizahf mikÍ«. 

		  (x, y) v‹w òŸëæ‹ x-m¢R¤ bjhiyÎ xU kh¿èahfÎ«, y-m¢R¤ bjhiyÎ 

xU bkŒba©zhfÎ« mikªjhš, mikªjhš k£Lnk m¥òŸë L-‹ ÛJ 

mikÍ«. vdnt, y-m¢R¡F Ïizahd ne®¡nfh£o‹ rk‹ghL  x = c MF«.  
(c xU kh¿èahF« ).  Ï§F, 

		  c > 0 våš, L MdJ y-m¢Á‹ ty¥g¡f« mikÍ«.

		  c < 0 våš, Ï¡nfhL L MdJ, y-m¢Á‹ Ïl¥g¡f« mikÍ«.

		  c = 0 våš, L v‹gJ y-m¢rhF«. 	

(iii) 	 »ilãiyahfnth  k‰W« ne®¡F¤jhfnth mikahj ne®¡nfhL

	 (Neither Horizontal nor Vertical)

	 L v‹gJ »ilãiyahfnth k‰W« ne®¡F¤jhfnth Ïšiy v‹f. Ïªãiyæš 

ne®¡nfhL L-I xU rk‹gh£lhš v›thW F¿¥Ãlyh«? 

	 i  v‹gJ m¡nfh£o‹ rhŒÎ¡ nfhz« v‹f.   nfhz« i -Î«, L-‹ ÛJŸs xU 

òŸëÍ« bjçªjhš L-‹ rk‹gh£il fhz ÏaY«.

  ne®¡F¤j‰w ne®¡nfh£o‹ rhŒÎ m-‹ kÂ¥Ãid Ã‹tUkhW fhzyh«.

(i)    rhŒÎ¡ nfhz« i  bfhL¡f¥g£lhš, tanm i=  

(ii)   L-‹ ÛJ mikªj ÏU òŸëfŸ ,x y
1 1^ h, ,x y

2 2^ h

        bfhL¡f¥g£lhš,    m = 
x x

y y

2 1

2 1

-

-
 

(iii)  L v‹gJ »ilãiy ne®¡nfhL våš, våš k£Lnk  m = 0 MF«.

L v‹gJ ne®¡F¤j‰w ne®¡nfhL våš, mj‹ rk‹gh£il Ã‹tU« mik¥òfëš 

fhzyh«:  

	 (m) 	 rhŒÎ-òŸë mik¥ò (Slope-Point form)

	 (M) 	Ïu©L òŸëfŸ mik¥ò (Two-Points form)

	 (Ï) 	 rhŒÎ-bt£L¤J©L mik¥ò (Slope-Intercept form)

	 (<)  	 bt£L¤J©L mik¥ò  (Intercept form)

LLl

x 
= 

cx 
=

 –
c

gl«. 5.24

x 
= 

0
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(m) 	 rhŒÎ-òŸë mik¥ò (Slope-Point form)

L-‹ rhŒÎ m v‹f. k‰W« Q ,x y
1 1^ h v‹gJ L-‹ ÛJ 

mikªj xU òŸë v‹f. 

P ,x y^ h v‹gJ L-‹ ÛJ mikªj  Q it¤ jéu VnjD« 

xU òŸë v‹f.

	 Ï¥bghGJ m
x x

y y

1

1=
-

-
 +  m x x y y

1 1
- = -^ h

vdnt, rhŒÎ m cila k‰W« ,x y
1 1^ h v‹w òŸë têna bršY« ne®¡nfh£o‹ 

rk‹ghL 

	 y y m x x
1 1

- = -^ h, 	 ( , )x y L6 ! 				    	 (1)

	 (i)	 x, y M»a kh¿fëš mikªj xUgo¢ rk‹ghL (1)-I L-‹ ÛJ mikªj VnjD« xU 

òŸëæ‹ x-m¢R¤ bjhiyÎ k‰W« y-m¢R¤ bjhiyÎ M»ad ãiwÎ brŒ»‹wd.  

nkY«, Ï¢rk‹gh£il ãiwÎ brŒÍ« x, y-fë‹ kÂ¥òfŸ ne®¡nfhL L-‹ ÛJ 

mikªj xU òŸëæ‹ m¢R¤bjhiyÎfshF«. vdnt, rk‹ghL  (1) MdJ 

ne®¡nfhL L-‹ rk‹ghL v‹wiH¡f¥gL»wJ.

	 (ii)	 L-‹ òŸëfë‹ y-m¢R¤bjhiyéš V‰gL« khWjš, x-m¢R¤bjhiyéš V‰gL« 

khWjY¡F ne® é»j¤Âš mikÍ« v‹gij rk‹ghL (1) fh£L»wJ.  Ïj‹ 

é»jrk kh¿è m v‹gJ ne®¡nfh£o‹ rhŒthF«.

(M) 	 Ïu©L òŸëfŸ mik¥ò (Two-Points form)

,x y
1 1^ h, ,x y

2 2^ h M»ad ne®¡F¤j‰w ne®¡nfhL 

L-‹ ÛJ mikªj ÏU bt›ntW òŸëfŸ v‹f. 

vdnt, x x
2 1
!  MF«.

L-‹ rk‹gh£oid mik¡f, Kjèš L-‹ rhŒit¡ 

fh©ngh«. mj‹ ÃwF (1) I¥ ga‹gL¤Jnth«. 

	 L-‹ rhŒÎ

			    m = 
x x

y y

2 1

2 1

-

-
, Ï§F x x

2 1
! . 

	 rk‹ghL (1)-èUªJ,   y y
x x

y y
x x

1
2 1

2 1

1
- =

-

-
-e ^o h 	

	 ( 		
y y

y y

2 1

1

-

-
 = 

x x

x x

2 1

1

-

-
   

	 Mfnt, ne®¡nfhL L-‹ rk‹ghL  
y y

y y

2 1

1

-

-
= 

x x

x x

2 1

1

-

-
 ,   ( , )x y L6 ! 	 (2)

	 L-‹ rk‹gh£il¥ bgw ,x y
1 1^ h v‹w òŸë¡F¥ gÂyhf ,x y

2 2^ h  v‹w òŸëiaÍ« 

ga‹gL¤jyh«.

P(x, y)

Q(x1, y1)

L

gl«. 5.25

O

P x y( , )

x

y

L

A(x1, y1)

B(x2, y2) gl«. 5.26

F¿¥òiu

F¿¥ò
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(Ï) 	 rhŒÎ-bt£L¤J©L mik¥ò (Slope-Intercept form)

L v‹w ne®¡nfh£o‹ rhŒÎ m k‰W« y-bt£L¤J©L 

c v‹f. 

y-bt£L¤J©L c v‹gjhš,  , c0^ h v‹w òŸë L-‹ 

ÛJ mikÍ«.

rk‹ghL (1)-š ,x y1 1^ h = , c0^ h vd ÃuÂæl, 

y – c = m(x – 0) 

(  y mx c= + ,     ( , )x y L6 ! 			   (3)

Mfnt, y mx c= +  v‹gJ rhŒÎ-bt£L¤J©L mik¥Ãš ne®¡nfh£o‹ 

rk‹ghlhF«.

(<)  	 bt£L¤J©L mik¥ò  (Intercept form)

ne®¡nfhL L MdJ x,  y-m¢Rfëš V‰gL¤J« 

ó¢Áakšyhj bt£L¤J©LfŸ Kiwna a, b v‹f.

vdnt, Ï¡nfhL x-m¢ir A(a, 0) v‹w òŸëæY«, 

y-m¢ir B(0, b) v‹w òŸëæY« bt£L»wJ.

	 Mfnt, AB-‹ rhŒÎ m
a
b=- .

	 (1)-‹ go, 	 y – 0	 = ( )
a
b x a- -

	 ( 		  ay 	 = bx ab- +

			   bx ay+ 	 = ab

	 ÏUòwK« ab  Mš tF¡f 
a
x

b
y

+  = 1            ( ,a b0 0! ! )

vdnt, x-bt£L¤J©L a k‰W« y-bt£L¤J©L b bfh©l ne®¡nfh£o‹ 

rk‹ghL

			 
a
x

b
y

+  = 1,   	 ( , )x y L6 ! 	 				    (4)

	 (i)	 ne®¡nfhL L-‹ rhŒÎ m  k‰W« x-bt£L¤J©L d  våš, Ïªne®¡nfh£o‹ 

rk‹ghL y m x d= -^ h. 
	 (ii)	 y mx= , m 0!  v‹w ne®¡nfhL MÂ¥òŸë tê¢ bršY«. 

(Ï§F x k‰W« y-bt£L¤J©LfŸ Ïu©L« ó¢Áa§fshF«)

	 (iii)	(1), (2), (4) M»a rk‹ghLfis¢ RU¡», rhŒÎ-bt£L¤J©L mik¥ghd 

(3)-š cŸsthW jUé¡fyh«.

	 (iv)	 (1), (2), (3), (4) M»a rk‹ghLfis px qy r 0+ + =  v‹w toéš vGj 

ÏaY«. L-‹ Ûjikªj ,x y^ h v‹w mid¤J¥ òŸëfS¡F« ÏJ bghUªJ«. 

Ï¢rk‹ghL ne®¡nfh£o‹ bghJ tot¢ rk‹ghlhF«.

O
x

y

c

(o, )c

L

gl«. 5.27

O
x

y

B(0, )b

A a( , 0)a

b

gl«. 5.28

F¿¥ò
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vL¤J¡fh£L 5.19

	 ,3 4-^ h v‹w òŸë tê¢ bršY« k‰W« Ma 

m¢RfS¡F Ïizahf mikªj ne®¡nfhLfë‹ 

rk‹ghLfis¡ fh©f.

Ô®Î	 ,3 4-^ h v‹w òŸë tê¢ br‹W x-m¢R¡F 

ÏizahfÎ« k‰W« y-m¢R¡F ÏizahfÎ« 

cŸs ne®¡nfhLfŸ Kiwna L  k‰W« Ll v‹f.

L-‹ všyh¥ òŸëfë‹ y-m¢R¤bjhiyÎ« – 4 MF«.

	 vdnt, ne®¡nfhL L-‹ rk‹ghL y 4=-

Ï›thnw, Ll ÛJŸs všyh¥ òŸëfë‹ x-m¢R¤ bjhiyÎ« 3 MF«.

	 vdnt, Ll-‹ rk‹ghL x 3=

vL¤J¡fh£L 5.20

	 rhŒÎ¡ nfhz« 45c k‰W« y-bt£L¤J©L 
5
2  M»at‰iw¡ bfh©l 

ne®¡nfh£o‹ rk‹gh£il¡ fh©f.

Ô®Î	 njitahd ne®¡nfh£o‹ rhŒÎ m  = tani
							       = 45tan c =  1

	 y-bt£L¤J©L c =  
5
2

	 rhŒÎ-bt£L¤J©L mik¥Ãš cŸs ne®¡nfh£o‹ rk‹ghL

				    y 	 = mx c+

	 ( 		            y 	 = x
5
2+

	 ( 		  y 	 =  x
5

5 2+

	 vdnt, njitahd ne®¡nfh£o‹ rk‹ghL x y5 5 2- +  = 0 MF«.

vL¤J¡fh£L 5.21

	 ,2 3-^ h v‹w òŸë tê¢ brštJ«, rhŒÎ 
3
1  cilaJkhd ne®¡nfh£o‹ 

rk‹gh£il¡ fh©f.

Ô®Î	 bfhL¡f¥g£LŸsit : rhŒÎ m = 
3
1 , xU òŸë ,x y

1 1^ h = ,2 3-^ h

	 rhŒÎ-òŸë mik¥Ãš cŸs ne®¡nfh£o‹ rk‹ghL

		  y y m x x
1 1

- = -^ h

	 ( 		  y 3- 	= x
3
1 2+^ h

	 njitahd ne®¡nfh£o‹ rk‹ghL x y3 11- + = 0 MF«.

O
x

y

(3, -4)

y = –4

x 
= 

3

gl«. 5.29

L

Ll
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vL¤J¡fh£L 5.22

	 ,1 1-^ h, ,2 4-^ h M»a òŸëfë‹ tê¢ bršY« ne®¡nfh£o‹ rk‹gh£il¡ 

fh©f.

Ô®Î	 A ,x y
1 1^ h, B ,x y

2 2^ h v‹gd bfhL¡f¥g£LŸs òŸëfŸ v‹f.

	 Ï§F x 11 =- ,  1y
1
=  k‰W« 2x

2
= ,  4y

2
=- .

	 Ïu©L òŸëfŸ-mik¥Ãš ne®¡nfh£o‹ rk‹ghL

			 
y y

y y

2 1

1

-

-
	 = 

x x

x x

2 1

1

-

-

	 ( 		  y
4 1

1

- -
- 	 = x

2 1
1

+
+

	 (  		  y3 3- 	 = x5 5- -

	  njitahd ne®¡nfh£o‹ rk‹ghL x y5 3 2+ + = 0 MF«.

vL¤J¡fh£L 5.23

	 A(2, 1), B(-2, 3), C(4, 5) v‹gd 3ABC-‹ c¢ÁfŸ.  c¢Á A-æèUªJ tiua¥gL« 

eL¡nfh£o‹ (median) rk‹gh£il¡ fh©f.

Ô®Î	 K¡nfhz¤Â‹ X® KidiaÍ«, mj‹ vÂ®¥ g¡f¤Â‹ 

eL¥òŸëiaÍ« Ïiz¡F« nfhL eL¡nfhlhF«.

	 BC-‹ eL¥òŸë D v‹f.

	 Mfnt, BC-‹ eL¥òŸë	 D ,
2
2 4

2
3 5- + +` j = D(1, 4) 

	 eL¡nfhL AD Ï‹ rk‹ghL 

	 y
4 1

1

-
- 	 = x

1 2
2

-
-        ( ( , ) (2,1)x y

1 1
a = ,  ( , ) ( , )x y 1 4

2 2
= ) 

	 y
3
1-  = x

1
2

-
- 	

	 vdnt, njitahd eL¡nfh£o‹ rk‹ghL x y3 7+ -  = 0.

vL¤J¡fh£L 5.24
	 xU ne®¡nfh£o‹ x-bt£L¤J©L 

3
2  k‰W« y-bt£L¤J©L 

4
3  våš, 

m¡nfh£o‹ rk‹gh£il¡ fh©f.

Ô®Î	 bfhL¡f¥g£LŸsit : ne®¡nfh£o‹ x-bt£L¤J©L a  = 
3
2

		            	 y-bt£L¤J©L b  = 
4
3

	 bt£L¤J©L mik¥Ãš ne®¡nfh£o‹ rk‹ghL

	          
a
x

b
y

+  = 	1   x y

3
2

4
3

( +  = 1   x y
2
3

3
4

( +  = 1 

 	 vdnt, njitahd rk‹ghL x y9 8+ -6  = 0 MF«.

gl«. 5.30
B

A

(–2,3) (4,5)

(2,1)

D C
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vL¤J¡fh£L 5.25

	 (6, -2) vD« òŸë tê¢ brštJ« k‰W« bt£L¤J©Lfë‹ TLjš 5 

bfh©lJkhd  ne®¡nfhLfë‹ rk‹ghLfis¡ fh©f.

Ô®Î	 njitahd ne®¡nfhLfë‹ x-bt£L¤J©L a k‰W« y-bt£L¤J©L b v‹f.

	 vdnt, a b+  = 5 			   (bfhL¡f¥g£LŸsJ)

	 (        b  = a5 -

	 bt£L¤J©L mik¥Ãš ne®¡nfh£o‹ rk‹ghL

		
a
x

b
y

+  = 1  ( 	
a
x

a
y

5
+

-
	 = 1

			   (  	
a a

a x ay

5

5

-

- +

^
^

h
h 	= 1

				    a x ay5 - +^ h 	 = a a5 -^ h  				    (1)

	 Ï¡nfhL (6,-2) v‹w òŸë tê¢ brštjhš,

	    (1) 	( 	 ( )a a5 6 2- + -^ h 	 = a a5 -^ h

		  ( 	 a a13 302
- + 	 = 0. 

		  (          	 a a3 10- -^ ^h h	 = 0

	 vdnt,   	         a 3=  mšyJ a 10=

 	 a 3=  våš,       (1)  ( 	 3x y5 3- +^ h 	 = 3 5 3-^ h 

			   (      	2 3x y 6+ - 	 = 0				    (2)

	 a 10=  våš,     (1)  	( 	 x y5 10 10- +^ h 	= 10 5 10-^ h

			   ( 	 x y5 10- + 	 = -50

			   ( 	 2 10x y- - 	 =  0. 				    (3)

	 njitahd ne®¡nfhLfë‹ rk‹ghLfŸ   x y2 3+  =  6 k‰W« 2 10x y- - = 0. 

gæ‰Á 5.4

1.	 x-m¢ÁèUªJ 5 myFfŸ bjhiyéš cŸsJ« x-m¢R¡F ÏizahdJkhd 

ne®¡nfhLfë‹ rk‹ghLfis¡ fh©f.

2.	 (-5,-2) v‹w òŸë tê¢ brštJ« Mam¢RfS¡F ÏizahdJkhd 

ne®¡nfhLfë‹ rk‹ghLfis¡ fh©f.

3.	 ÑnH¡ bfhL¡f¥g£LŸs étu§fS¡F ne®¡nfhLfë‹ rk‹ghLfis¡ fh©f.

	 (i)	 rhŒÎ -3;    y-bt£L¤J©L 4.

	 (ii)	 rhŒÎ¡nfhz« 600 ,  y-bt£L¤J©L 3.
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4.	 xU ne®¡nfhL y-m¢ir MÂ¥òŸë¡F nkyhf 3 myFfŸ öu¤Âš bt£L»wJ 

k‰W« tan
2
1i =  (i  v‹gJ ne®¡nfh£o‹ rhŒÎ¡ nfhz«) våš, mªj 

ne®¡nfh£o‹ rk‹gh£il¡ fh©f.

5.	 Ã‹tU« ne®¡nfhLfë‹ rhŒÎ k‰W« y bt£L¤J©L M»adt‰iw¡ fh©f.

	 (i)  y x 1= + 	    (ii)  x y5 3= 	    (iii)  x y4 2 1 0- + =         (iv)  x y10 15 6 0+ + =

6.	 Ã‹tU« étu§fS¡F, ne®¡nfhLfë‹ rk‹ghLfis¡ fh©f.

	  (i)  rhŒÎ -4 ; (1, 2) v‹w òŸë tê¢ brš»wJ.

	 (ii)  rhŒÎ 
3
2  ; (5, -4) v‹w òŸë tê¢ brš»wJ.

7.	 rhŒÎ¡ nfhz« 300  bfh©l k‰W« (4, 2), (3, 1) M»a òŸëfis Ïiz¡F« 

ne®¡nfh£L¤ J©o‹ eL¥òŸë tê¢ bršY« ne®¡nfh£o‹ rk‹gh£il¡ fh©f.

8.	 Ã‹tU« òŸëfë‹ tê¢ bršY« ne®¡nfh£o‹ rk‹gh£il¡ fh©f.

	 (i)  (-2, 5), (3, 6)		  (ii)  (0, -6), (-8, 2)

9.	 P(1, -3), Q(-2, 5), R(-3, 4) M»a Kidfis¡ bfh©l 3PQR-š Kid R-ÏèUªJ 

tiua¥gL« eL¡nfh£o‹ rk‹gh£il¡ fh©f. 

10.	 ne®¡nfh£o‹ rk‹ghL fhQ« Kiwia¥ ga‹gL¤Â, Ã‹tU« òŸëfŸ xnu 

ne®¡nfh£oš mikÍ« vd¡ fh£Lf.

	 (i)   (4, 2), (7, 5), (9, 7)		  (ii)   (1, 4), (3, -2), (-3, 16)

11.	 ÑnH¡ bfhL¡f¥g£LŸs x, y-bt£L¤J©Lfis¡ bfh©l ne®¡nfhLfë‹ 

rk‹ghLfis¡ fh©f.

	 (i) 2, 3		  (ii) 
3
1- , 

2
3 		  (iii) 

5
2 , 

4
3-

12.	 ÑnH¡ bfhL¡f¥g£LŸs ne®¡nfhLfë‹ rk‹ghLfëèUªJ x, y-bt£L¤ 

J©Lfis¡ fh©f.

	 (i)   x y5 3 15 0+ - = 	        (ii)   2 1 0x y 6- + =           (iii)   x y3 10 4 0+ + =

13.	 (3, 4) v‹w òŸë tê¢ brštJ«, bt£L¤J©Lfë‹ é»j« 3 : 2  vd cŸsJkhd 

ne®¡nfh£o‹ rk‹gh£il¡ fh©f.

14.	 (2, 2) v‹w òŸë tê¢ brštJ«, bt£L¤J©Lfë‹ TLjš 9 MfÎ« bfh©l 

ne®¡nfhLfë‹ rk‹ghLfis¡ fh©f.

15.	 (5, -3) v‹w òŸë têahf¢ bršY«, mséš rkkhfÎ«, Mdhš F¿ bt›ntwhfÎ« 

cŸs bt£L¤ J©Lfis¡ bfh©l ne®¡nfh£o‹ rk‹gh£oid¡ fh©f.

16.	 (9, -1) v‹w òŸë tê¢ brštJ« x-bt£L¤J©lhdJ, y-bt£L¤J©o‹ 

msit¥ nghš K«kl§F bfh©lJkhd ne®¡nfh£o‹ rk‹gh£il¡ fh©f.
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17.	 xU ne®¡nfhL  Mam¢Rfis A k‰W« B M»a òŸëfëš bt£L»‹wJ. AB-‹ 

eL¥òŸë (3, 2) våš, AB-‹ rk‹gh£il¡ fh©f.

18.     	x-bt£L¤J©lhdJ y-bt£L¤J©o‹ msit él 5 myFfŸ mÂfkhf¡ 

bfh©l xU ne®¡nfhlhdJ (22, -6) v‹w òŸë tê¢ brš»‹wJ våš, 

m¡nfh£o‹ rk‹gh£il¡ fh©f.

19.     	ABCD v‹w rhŒrJu¤Â‹ ÏU KidfŸ A(3, 6) k‰W« C(-1, 2) våš, mj‹ _iy 

é£l« BD têahf¢ bršY« ne®¡nfh£o‹ rk‹gh£il¡ fh©f. 

20.    	 A(-2, 6), B (3, -4) M»a òŸëfis Ïiz¡F« ne®¡nfh£L¤ J©il P v‹w 

òŸë c£òwkhf 2 : 3 v‹w é»j¤Âš Ãç¡»wJ. òŸë P têahf¢ bršY« 

rhŒÎ 
2
3  cila, ne®¡nfh£o‹ rk‹gh£il¡ fh©f.

5.7 	 ne®¡nfh£L¢ rk‹gh£o‹ bghJ mik¥ò  
	 (General Form of Equation of a straight line)

gšntW tot§fëš mikªj ne®nfhLfë‹ rk‹ghLfis 0ax by c+ + = , 
(a , b , c  v‹gd 0 0mšyJa b! !  vd¡ bfh©l bkŒba© kh¿èfŸ) 
v‹w bghJ mik¥Ã‰F kh‰wyh« vd V‰fdnt F¿¥Ã£LŸnsh«.   Ï¥nghJ 

Ã‹tUtdt‰iw¡ fh©ngh«.

	 (i) 	 0ax by c+ + =  v‹w ne®¡nfh£o‹ rhŒÎ k‰W« y-bt£L¤J©L.

	 (ii)  	 0ax by c+ + =  v‹w nfh£o‰F Ïizahd ne®¡nfh£o‹ rk‹ghL.

	 (iii) 	 0ax by c+ + =  v‹w nfh£o‰F¢ br§F¤jhd ne®¡nfh£o‹ rk‹ghL.

	 (iv)	 ÏU bt£L« ne®¡nfhLfŸ rªÂ¡F« òŸë. 

(i)	 ax by c 0+ + =  v‹w ne®¡nfh£o‹ rhŒÎ k‰W« y-bt£L¤J©L 

	 (The slope and y-intercept of the straight line ax by c 0+ + = )

	 0ax by c+ + =  v‹gij  y = ,
b
a x

b
c b 0!- -  vd kh‰¿ mik¡fyh«.     (1)

	 (1) - I rhŒÎ-bt£L¤J©L mik¥Ãš cŸs y mx k= +  v‹w rk‹gh£Ll‹ x¥Ãl,  

	 rhŒÎ m	 = 
b
a- ,    y-bt£L¤J©L = 

b
c-  MF«.

	 `   0ax by c+ + =  v‹w rk‹gh£oèUªJ,

	 rhŒÎ m = – 
x-‹ bfG

y-‹ bfG
,    y-bt£L¤J©L = – 

kh¿è cW¥ò

y-‹ bfG
 vd¥ bgW»nwh«.

(ii)	 ax by c 0+ + =  v‹w nfh£o‰F Ïizahd ne®¡nfh£o‹ rk‹ghL 

	 (Equation of a line parallel to the line ax by c 0+ + = )

ÏU ne®¡nfhLfë‹ rhŒÎfŸ rk« våš, våš k£Lnk mit ÏizahF«. vdnt, 

0ax by c+ + =  v‹w nfh£o‰F Ïizahd nfhLfë‹ rk‹ghL 0ax by k+ + =  

v‹w toéš mikÍ«. ÏJ k-‹ mid¤J kÂ¥òfS¡F« bghUªJ«.
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(iii)	 ax by c 0+ + =  v‹w ne®¡nfh£o‰F¢ br§F¤jhd nfh£o‹ rk‹ghL 

	 (Equation of a line perpendicular to the line ax by c 0+ + = )
Mam¢R¡fS¡F Ïizahf mikahj ÏU ne®¡nfhLfŸ x‹W¡bfh‹W 

br§F¤J våš, våš k£Lnk mt‰¿‹ rhŒÎfë‹ bgU¡f‰gy‹ –1 MF«. 

vdnt, 0ax by c+ + =  v‹w nfh£o‰F¢ br§F¤jhf mikÍ« všyh 

ne®¡nfhLfë‹ rk‹ghL 0bx ay k- + = ,  k xU kh¿è MF«.

	 a x b y c 01 1 1+ + = ; 0a x b y c2 2 2+ + =  v‹w ÏU ne®¡nfhLfŸ

	 (i)	
a
a

b
b

2

1

2

1=  våš, våš k£Lnk Ïizahf mikÍ«.

	 (ii)	 a a b b 01 2 1 2+ =  våš, våš k£Lnk br§F¤jhf mikÍ«. 

	 	 Ï§F ne®¡nfhLfë‹ rk‹ghLfë‹ bfG¡fŸ ó¢Áak‰wit.

(iv) 	 ÏU bt£L« nfhLfë‹ bt£L¥òŸë 

	 (The point of intersection of two intersecting straight lines)

ÏU ne®¡nfhLfŸ Ïizahf Ïšiybaåš, mit xU òŸëæš bt£o¡ 

bfhŸS«. m¥òŸë Ï›éu©L nfhLfë‹ ÛJ« mikÍ«. vdnt, mitfë‹ 

ÏU rk‹ghLfis¤ Ô®¥gÂ‹ _y« bt£L« òŸëia¡ fhzyh«.

vL¤J¡fh£L 5.26
	 x y3 2 12 0+ - = , x y6 4 8 0+ + =  M»a ne®¡nfhLfŸ Ïiz vd ãWÎf.

Ô®Î	 x y3 2 12 0+ - = -‹ rhŒÎ m1  = – 
x-‹ bfG

y-‹ bfG
 = 

2
3-

	 Ï›thnw, x y6 4 8 0+ + = -‹ rhŒÎ  m2  = 
4
6-  = 

2
3-

	 `  	 m1  = m2 .   Mfnt, Ï›éU ne®¡nfhLfS« ÏizahF«.

vL¤J¡fh£L 5.27
           x y2 1 0+ + = , x y2 5 0- + =  M»a ne®¡nfhLfŸ x‹W¡F x‹W br§F¤jhdit 

vd ãWÎf.

Ô®Î	 x y2 1 0+ + = -‹   rhŒÎ m
1
 = – 

x-‹ bfG

y-‹ bfG
 =  

2
1-

	 x y2 5 0- + = -‹   rhŒÎ m
2
 = – 

x-‹ bfG

y-‹ bfG
 = 

1
2

-
-  = 2

	 vdnt, rhŒÎfë‹ bgU¡f‰ gy‹  m m
1 2

	 = 
2
1 2#- = – 1

	 Mfnt, Ï›éU ne®¡nfhLfŸ x‹W¡bfh‹W br§F¤jhdit.

vL¤J¡fh£L 5.28
	 x y8 13 0- + =  v‹w nfh£o‰F ÏizahdJ« (2, 5) v‹w òŸë tê¢ brštJkhd 

ne®¡nfh£o‹ rk‹gh£il¡ fh©f.

F¿¥ò
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Ô®Î	 x y8 13 0- + =  v‹w ne®¡nfh£o‰F Ïizahd ne®¡nfh£o‹ tot« 

x y k8 0- + = .  ÏJ (2, 5) v‹w òŸë tê¢ brštjhš, 

	 ( ) k2 8 5- + 	=  0  (   k  = 38.

	 `     njitahd ne®¡nfh£o‹ rk‹ghL x y8 38 0- + =  MF«.

vL¤J¡fh£L 5.29
	 ABC3 -‹ KidfŸ A(2, 1), B(6, –1), C(4, 11) v‹f. A-æèUªJ tiua¥gL«   

F¤J¡nfh£o‹ rk‹gh£il¡ fh©f.

Ô®Î	 BC-‹ rhŒÎ = 
4 6
11 1
-
+  = – 6

	 AD v‹gJ BC-¡F¢ br§F¤J. vdnt AD-‹ rhŒÎ =
6
1

	 `  	 AD-‹ rk‹ghL y y
1

-  = m x x
1

-^ h

y 1- 	= x
6
1 2-^ h   (   y6 6-  = x 2-

	 ` 	 njitahd ne®¡nfh£o‹ rk‹ghL x y6 4- + 	= 0 MF«.

gæ‰Á 5.5

1.	 Ã‹tU« ne®¡nfhLfë‹ rhŒÎfis¡ fh©f. 

	 (i) x y3 4 6 0+ - = 		  (ii) y x7 6= + 	 (iii) x y4 5 3= + .

2.	 x y2 1 0+ + = , x y3 6 2 0+ + =  M»a ne®¡nfhLfŸ Ïiz vd ãWÎf.

3.	 x y3 5 7 0- + = , x y15 9 4 0+ + =  M»a ne®¡nfhLfŸ x‹W¡F x‹W br§F¤J 

vd ãWÎf.

4.	 5 3k‰W«y
x p ax y

2
= - + =  v‹gd Ïiz våš, a -‹ kÂ¥ig¡ fh©f.

5.	 x y5 2 9 0- - = , 11 0ay x2+ - =  M»a ne®¡nfhLfŸ x‹W¡F x‹W br§F¤J 

våš, a -‹ kÂ¥ig¡ fh©f.

6.	 px p y8 2 3 1 0+ - + =^ h , px y8 7 0+ - =  M»ad br§F¤J ne®¡nfhLfŸ våš, 

p -‹ kÂ¥òfis¡ fh©f.

7.	 ,h 3^ h, (4, 1) M»a òŸëfis Ïiz¡F« ne®¡nfhL«, x y7 9 19 0- - =  v‹w 

ne®¡nfhL« br§F¤jhf bt£o¡ bfhŸ»‹wd våš, h -‹ kÂ¥ig¡ fh©f.

8.	 x y3 7 0- + =  v‹w ne®¡nfh£o‰F ÏizahdJ« (1, -2) v‹w òŸë tê¢ 

brštJkhd ne®¡nfh£o‹ rk‹gh£il¡ fh©f.

9.	 x y2 3 0- + =  v‹w ne®¡nfh£o‰F¢ br§F¤jhdJ« (1, -2) v‹w òŸë tê¢ 

brštJkhd ne®¡nfh£o‹ rk‹gh£il¡ fh©f.

10.	 (3, 4), (-1, 2) v‹w òŸëfis Ïiz¡F« ne®¡nfh£L¤J©o‹ ika¡ 

F¤J¡nfh£o‹ (perpendicular bisector) rk‹gh£il¡ fh©f.

gl«. 5.31
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11.	 x y2 3 0+ - = , x y5 6 0+ - =  M»a ne®¡nfhLfŸ rªÂ¡F« òŸë têahfÎ«, 

(1, 2), (2, 1) M»a òŸëfis Ïiz¡F« ne®¡nfh£o‰F ÏizahfÎ« cŸs 

ne®¡nfh£o‹ rk‹gh£il¡ fh©f.

12.	 x y5 6 1- = , x y3 2 5 0+ + =  M»a ne®¡nfhLfŸ rªÂ¡F« òŸë têahfÎ«, 

x y3 5 11 0- + =  v‹w ne®¡nfh£o‰F br§F¤jhfÎ« mikÍ« ne®¡nfh£o‹ 

rk‹gh£il¡ fh©f.

13.	 3 0x y 9- + = , x y2 4+ =  M»a ne®¡nfhLfŸ bt£L« òŸëÍl‹, 2 0x y 4+ - = ,
x y2 3 0- + = M»a ne®¡nfhLfŸ bt£L« òŸëia Ïiz¡F« ne®¡nfh£o‹ 

rk‹gh£il¡ fh©f.

14.	 3ABC-‹ KidfŸ A(2, -4), B(3, 3), C(-1, 5) våš, B-èUªJ tiua¥gL« 

F¤J¡nfh£L tê¢ bršY« ne®¡nfh£o‹ rk‹gh£il¡ fh©f. 

15.	 3ABC-‹ KidfŸ A(-4,4 ), B(8 ,4), C(8,10) våš,  A-èUªJ tiua¥gL« 

eL¡nfh£L tê¢ bršY« ne®¡nfh£o‹ rk‹gh£il¡ fh©f.

16.	 MÂ¥òŸëèUªJ x y3 2 13+ =  v‹w ne®¡nfh£o‰F tiua¥gL« br§F¤J¡ 

nfh£o‹ mo¥òŸëia¡ (foot of the perpendicular) fh©f.

17.	 xU t£l¤Â‹ ÏU é£l§fë‹ rk‹ghLfŸ 2 7x y+ = , x y2 8+ =  k‰W« 

t£l¤Â‹ ÛJ mikªJŸs xU òŸë (0, -2) våš, Ï›t£l¤Â‹ Mu¤ij fh©f.

18.	 x y2 3 4 0- + = , x y2 3 0- + =  M»a ne®¡nfhLfŸ rªÂ¡F« òŸëiaÍ«, 

(3, -2), (-5, 8) M»a òŸëfis Ïiz¡F« ne®¡nfh£L¤J©o‹ 

eL¥òŸëiaÍ«, Ïiz¡F« nfh£L¤J©o‹ rk‹gh£il¡ fh©f.

19.     	ÏUrkg¡f K¡nfhz« 3PQR-š PQ  = PR k‰W« mo¥g¡f« QR v‹gJ x-m¢Á‹ ÛJ 

mik»wJ v‹f. nkY«, Kid P MdJ y-m¢Á‹ ÛJ mik»wJ. PQ-‹ rk‹ghL 

x y2 3 9 0- + =  våš, PR têahf bršY« ne®¡nfh£o‹ rk‹gh£il¡ fh©f. 

gæ‰Á 5.6

rçahd éilia¤ nj®ªbjL¡fÎ«.

1.	 ,a b-^ h, ,a b3 5^ h M»a òŸëfis Ïiz¡F« ne®¡nfh£L¤ J©o‹ eL¥òŸë

	 (a)  ,a b2-^ h		  (b)  ,a b2 4^ h		  (c) ,a b2 2^ h		  (d) ,a b3- -^ h

2.	 ,A 1 3-^ h, ,B 3 9-^ h M»a òŸëfis Ïiz¡F« ne®¡nfh£L¤ J©il 1:3 v‹w 

é»j¤Âš Ãç¡F« òŸë P
	 (a) ,2 1^ h		  (b) ,0 0^ h		  (c) ,

3
5 2` j		  (d) ,1 2-^ h

3.	 ,A 3 4^ h, ,B 14 3-^ h M»at‰iw Ïiz¡F« ne®¡nfh£L¤J©L x-m¢ir P Ïš 

rªÂ¡»‹wJ våš, m¡nfh£L¤J©il P Ãç¡F« é»j«

	 (a) 4 : 3		  (b) 3 : 4		  (c) 2 : 3		  (d) 4 : 1
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4.	 (–2, –5), (–2, 12), (10, –1) M»a òŸëfis Kidfshf¡ bfh©l K¡nfhz¤Â‹

eL¡nfh£L ika« (centroid)
	 (a) ,6 6^ h		  (b) ,4 4^ h		  (c) ,3 3^ h		  (d) ,2 2^ h

5.	 ,1 2^ h, ,4 6^ h, ,x 6^ h, ,3 2^ h v‹gd Ï›tçiræš X® Ïizfu¤Â‹ KidfŸ våš, 

x -‹ kÂ¥ò

	 (a)  6			   (b)  2			   (c)  1			   (d)  3

6.	 (0,0), ,2 0^ h, ,0 2^ h M»a òŸëfshš mikÍ« K¡nfhz¤Â‹ gu¥ò

	 (a) 1 r. myFfŸ	 (B)  2 r. myFfŸ	 (C) 4 r. myFfŸ	 (D) 8 r. myFfŸ

7.	 ,1 1^ h, ,0 1^ h, ,0 0^ h, ,1 0^ h M»a òŸëfshš mikÍ« eh‰fu¤Â‹ gu¥ò

	 (A) 3 r. myFfŸ	 (B) 2 r. myFfŸ	 (C) 4 r. myFfŸ	 (D) 1 r. myFfŸ

8.	 x-m¢R¡F Ïizahd ne®¡nfh£o‹ rhŒÎ¡ nfhz«

	 (a) 0c			   (b)  60c		  (c) 45c		  (d)  90c
9.	 ,3 2-^ h, , a1-^ h M»a òŸëfis Ïiz¡F« ne®¡nfh£o‹ rhŒÎ 

2
3-  våš,

a -‹ kÂ¥ò

	 (a) 1				   (b) 2			   (c) 3			   (d) 4

10.	 ,2 6-^ h, ,4 8^ h M»a òŸëfis Ïiz¡F« ne®¡nfh£o‰F¢ br§F¤jhd 

ne®¡nfh£o‹ rhŒÎ

	 (a) 
3
1 			   (b) 3			   (c) -3		  (d) 

3
1-

11.	 x y9 2 0- - = , x y2 9 0+ - =  M»a ne®¡nfhLfŸ rªÂ¡F« òŸë

	 (A) ,1 7-^ h		  (B) ,7 1^ h		  (C) ,1 7^ h		  (D) ,1 7- -^ h

12.	 x y4 3 12 0+ - =  v‹w ne®¡nfhL y-m¢ir bt£L« òŸë 
	 (A) ,3 0^ h		  (B) ,0 4^ h		  (C) ,3 4^ h		  (D) ,0 4-^ h

13.	 y x7 2 11- =  v‹w ne®¡nfh£o‹ rhŒÎ

	 (a)  
2
7- 		  (b)  

2
7 			  (c)  

7
2 			  (d)  

7
2-

14.	 (2 , –7) v‹w òŸë tê¢ brštJ«, x-m¢Á‰F ÏizahdJkhd ne®¡nfh£o‹ 

rk‹ghL

	 (a) x 2= 		  (b) x 7=- 		  (c) y 7=- 		  (d) y 2=

15.	 x y2 3 6 0- + =  v‹w ne®¡nfh£o‹ x, y-bt£L¤J©LfŸ Kiwna

	 (a) 2, 3		  (b) 3, 2		  (c)  -3, 2		  (d)  3, -2

16.	 xU t£l¤Â‹ ika« (-6, 4).  xU é£l¤Â‹ xU Kid (-12, 8) våš, mj‹ 

kW Kid

	 (a) (-18, 12)		  (b) (-9, 6)		  (c) (-3, 2)		  (d) (0, 0)
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17.	 MÂ¥òŸë tê¢ brštJ« x y2 3 7 0+ - =  v‹w nfh£o‰F¢ br§F¤Jkhd 

ne®¡nfh£o‹ rk‹ghL 
	 (a) x y2 3 0+ = 	 (b) x y3 2 0- = 	 (c) y 5 0+ = 		 (d) y 5 0- =

18.	 y-m¢Á‰F ÏizahdJ« ,2 5-^ h v‹w òŸë tê¢ brštJkhd ne®¡nfh£o‹ 

rk‹ghL

	 (a) x 2 0- = 		 (b) x 2 0+ = 		 (c) y 5 0+ = 		 (d) y 5 0- =

19.	 (2, 5), (4, 6), ,a a^ h M»a òŸëfŸ xnu ne®¡nfh£oš mik»‹wd våš, a-‹ kÂ¥ò

	 (a) -8			  (b) 4			   (c) -4		  (d) 8

20.	 y x k2= +  v‹w ne®¡nfhL (1, 2) v‹w òŸë tê¢ brš»‹wJ våš, k-‹ kÂ¥ò

	 (a)  0			   (b)  4			   (c)  5			   (d) -3

21.	 rhŒÎ 3 MfÎ«, y bt£L¤J©L -4 MfÎ« cŸs ne®¡nfh£o‹ rk‹ghL

	 (a) x y3 4 0- - = 				    (b) x y3 4 0+ - =

	 (c) x y3 4 0- + = 				    (d) x y3 4 0+ + =

22.	 y 0=  k‰W« x 4=-  M»a ne®¡nfhLfŸ bt£L« òŸë

	 (a) ,0 4-^ h		  (b)  ,4 0-^ h		  (c)  ,0 4^ h		  (d)  ,4 0^ h

23.	 3x + 6y + 7 = 0 k‰W« 2x + ky = 5 M»a ne®¡nfhLfŸ br§F¤jhdit våš, k-‹ 

kÂ¥ò

	 (A)  1			   (B)  –1			  (C)  2			   (D) 
2
1

�� ( , )P x y
1 1

, ,Q x y
2 2^ h M»a òŸëfS¡F ÏilnaÍŸs bjhiyÎ 

	 	 x x y y
2 1

2
2 1

2- + -^ ^h h

�� ,A x y
1 1^ h, ,B x y

2 2^ h M»a òŸëfis Ïiz¡F« ne®¡nfh£L¤ J©oid c£òwkhf 

:l m  v‹w é»j¤Âš Ãç¡F« òŸë  P ,
l m

lx mx

l m

ly my
2 1 2 1

+

+

+

+
c m MF«.

�� js¤Âš ,A x y
1 1^ h, ,B x y

2 2^ h M»a òŸëfis Ïiz¡F« ne®¡nfh£L¤ J©oid 

btë¥òwkhf :l m  v‹w é»j¤Âš Ãç¡F« òŸë  Q ,
l m

lx mx

l m

ly my
2 1 2 1

-

-

-

-
c m MF«.

�� ,x y
1 1^ h, ,x y

2 2^ h M»a òŸëfis Ïiz¡F« ne®¡nfh£L¤J©o‹ eL¥òŸë

					      ,
x x y y

2 2
1 2 1 2
+ +

c m.

�� ,x y
1 1^ h, ,x y

2 2^ h ,x y
3 3^ h M»a òŸëfis c¢Áfshf¡ bfh©l K¡nfhz¤Â‹ gu¥ò 

= ( )x y y
2
1

1 2 3-/  = x y y x y y x y y
2
1

1 2 3 2 3 1 3 1 2
- + - + -^ ^ ^h h h" ,  

 			        = x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ ^h h" ,.

ãidéš bfhŸf
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�� ,A x y
1 1^ h, ,B x y

2 2^ h, ,C x y
3 3^ h M»a _‹W òŸëfŸ xnu ne®¡nfh£oš mika 

ãgªjid

 (i) 	 x y x y x y
1 2 2 3 3 1

+ +  = x y x y x y
2 1 3 2 1 3

+ + 	 (mšyJ)

(ii)	 AB-‹ rhŒÎ =  AC-‹ rhŒÎ (m) BC-‹ rhŒÎ.

�� xU ne®¡nfhL äif x-m¢Rl‹ i  msÎ nfhz« c©lh¡»dhš, m¡nfh£o‹ 

rhŒÎ m = tani  MF«.

�� ,x y
1 1^ h, ,x y

2 2^ h M»a òŸëfis Ïiz¡F« ne®¡F¤j‰w ne®¡nfh£o‹ rhŒÎ

			   m =
x x
y y

2 1

2 1

-
-  = 

x x
y y

1 2

1 2

-
- .

�� 0ax by c+ + =  v‹w ne®¡nfh£o‹ rhŒÎ m  = – 
x-‹ bfG

y-‹ bfG
 = 

b
a- ,  0b !

�� »ilãiy¡ nfh£o‹ rhŒÎ ó¢ÁakhF«. ne®¡F¤J¡ nfh£o‹ rhŒit 

tiuaW¡f ÏayhJ.

�� ÏU nfhLfë‹ rhŒÎfŸ rkkhf ÏUªjhš, ÏUªjhš k£Lnk mit ÏizahF«.

�� ne®¡F¤j‰w ÏU ne®¡nfhLfë‹ rhŒÎfë‹ bgU¡f‰ gy‹  -1  (mjhtJ,  
m

1
m

2
 = -1) Mf ÏUªjhš, ÏUªjhš k£Lnk mit br§F¤J¡ nfhLfshF«. 

ne®¡nfh£o‹ rk‹ghLfŸ

t. v© ne®¡nfhL  rk‹ghL

1. x-m¢R y = 0
2. y-m¢R x = 0
3. x-m¢Á‰F Ïiz y = k
4. y-m¢Á‰F Ïiz x = k
5. ax+by+c =0 ¡F Ïiz ax + by + k = 0
6. ax+by+c =0 ¡F br§F¤J bx– ay +k = 0

bfhL¡f¥g£lit rk‹ghL

1. MÂ tê¢ bršY« ne®¡nfhL        y = mx

2. rhŒÎ m k‰W« y-bt£L¤J©L c y = mx + c

3. rhŒÎ m k‰W« xU òŸë (x1 , y1) y – y1 = m(x–x1)
4. (x1 , y1), (x2 , y2) M»a ÏU òŸëfŸ tê¢ 

bršY« ne®¡nfhL y y

y y

x x

x x

2 1

1

2 1

1

-

-
=

-

-

5. x-bt£L¤J©L a k‰W«  
y-bt£L¤J©L b

1
a
x

b
y

+ =
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toéaš

6.1 	 m¿Kf«

	 gšntW toéaš cUt§fë‹ g©òfis MuhÍ« 

fâj¤Â‹ X® Ãçnt toéaš (Geometry) MF«. 

Jšèakhd msÎfë‹ cjéæ‹¿ gštifahd toéaš 

tot§fë‹ g©òfisÍ« Áw¥ÃašòfisÍ« vLnfhŸfŸ  

(Axioms) k‰W« nj‰w§fSl‹ (Theorems) f‰w¿tnj 

m¿Kiw  toéaš (Theoretical Geometry) v‹»nwh«. 

toéaš f‰gÂdhš, xUtUila jU¡f mo¥gilæš 

ÁªÂ¡F« Âw‹ tsU«.
	  ».K. 300-š  thœªj     ô¡ë£ (Euclid)  toéaè‹ 

jªij vd¡ fUj¥gL»wh®. ã%gz« njita‰w 

btë¥gil c©ikfshd vLnfhŸfŸ mšyJ 

monfhŸfŸ k‰W« V‰fdnt ã%Ã¡f¥g£l KoÎfŸ 

M»adt‰iw mo¥gilahf¡ bfh©L jUé¡F« 

Kiwæš toéaš KoÎfis MuhŒtÂš òÂa têæš 

ÁªÂ¡F« Kiwia¥ òF¤Âdh®. 
	 f£ll¡fiy k‰W« bgh¿æaš ngh‹w Jiwfëš 

toéaš K¡»a¥ g§F t»¡»wJ. vL¤J¡fh£lhf, e« 

thœéš K¡»akhf és§F« gy ghy§fŸ, r®trk k‰W«  

tobth¤j K¡nfhz§fŸ M»at‰iw¥ ga‹gL¤Â 

mik¡f¥g£lit. cWÂahfÎ«, mÂf¢ Rik k‰W« 

mG¤j« M»at‰iw¤ jh§F« Âw‹ bfh©litahfÎ« 

cŸs ghy§fis f£Ltj‰F, tobth¤j k‰W« r®trk 

K¡nfhz§fë‹ g©òfŸ cjÎ»‹wd. f£ll§fis¡ 

f£L«nghJ toéaš ÏU tiffëš gadh»wJ. x‹W 

f£ll§fis nkY« cWÂah¡F»wJ. k‰bwh‹W mj‹  

mH»id nkY« T£L»wJ. toéaš tot§fis 

ne®¤Âahf ga‹gL¤J«nghJ mit, f£ll§fŸ k‰W« 

jh{kfhš ngh‹w f£lik¥òfŸ M»ad midtU« 

éU«g¥gL»‹w milahs¢ Á‹d§fshf kh‰W«. 
fâj¤Âš gy ÃçÎfë‹ éçth¡f¤ÂY«, mt‰iw¥ 

òçªJ bfhŸSjèY« toéaš ã%gz§fŸ K¡»a¥ 

g§F t»¡»‹wd.

	 mo¥gil é»jrk¤ nj‰w« òfœä¡f »nu¡f¡ 
fâj nkij njš° (Thales) v‹gtuhš më¡f¥g£lJ. ÏJ 
mtç‹ bgauhš njš° nj‰w« v‹W« miH¡f¥gL»wJ. 

toéaš

ô¡Ë£ 

(Euclid)
( ».K 300)

»ß°

	  ô¡ëo‹  “Elements” 

v‹D« üš, fâj tuyh‰¿š 

midtçlK« bgU«jh¡f¤ij 

V‰gL¤Âa xU äf¢ Áwªj¥ 

gil¥ghF«. Ïªüš fâj¤ij 

F¿¥ghf mÂš xU Ãçthd 

toéaiy¡ f‰Ã¥gÂš K¡»a¥ 

ghlüyhf és§F»wJ. Û¥bgU 

bghJ tFv©iz¡ (GCD) 

fz¡»l ô¡ëo‹ têKiw 

xU Áwªj gaDŸs KiwahF«.

	m¿Kf«

	mo¥gil é»jrk¤ 		

	 nj‰w«

	nfhz ÏUrkbt£o		

	 nj‰w«

	tobth¤j 			 

	 K¡nfhz§fŸ 

	bjhLnfhL - eh© 		

	 nj‰w«	

	Ãjhfu° nj‰w«

There is geometry in the humming of  the strings, there is music  
in the spacing of  spheres - Pythagoras

66
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182 10M« tF¥ò fâj«

Ï¤nj‰w¤ij¡ Ñœ¡f©l brašghL _y« òçªJ¡ bfhŸsyh«. 

				    +XAY v‹w VnjD« xU nfhz¤ij tiuf. , , ,P P D P1 2 3  k‰W« B   
M»a òŸëfis (5 òŸëfŸ) AX v‹w  fÂ® ÛJ

 1AP P P P D DP P B1 1 2 2 3 3 == = = =  (myF) v‹¿U¡FkhW F¿¡f.

B-‹ têahf VjhtJ xU nfh£oid fÂ® AY I  C-š bt£LkhW tiuf.  Û©L«   
D-‹ têna BC-¡F Ïizahf  AC -I E-š bt£LkhW xU nfhL tiuf.

	 Ï¥bghJ,	 AD	= 3AP P P P D1 1 2 2+ + =  myFfŸ.

	 nkY«,	 DB	= 2DP P B3 3+ =  myFfŸ.

	 ` 		  DB
AD 	= 

2
3

	 AE k‰W« EC-‹ Ús§fis ms¡fÎ«. 

		  EC
AE  = 

2
3  vd m¿ayh«.

	 Ïnj nghš,  ABCD -š DE BC<  våš, 

		  DB
AD

EC
AE=  vdÎ« m¿ayh«. 

	 Ïªj Koéid mo¥gil é»jrk¤ nj‰w« mšyJ njš° nj‰wkhf ã%Ã¡fyh«. 

nj‰w« Ã‹tUkhW:

6.2 	 mo¥gil é»jrk« k‰W« nfhz ÏUrkbt£o nj‰w§fŸ
	 (Basic proportionality and Angle Bisector theorems)
nj‰w« 6.1	         mo¥gil é»jrk¤ nj‰w« mšyJ njš° nj‰w«

(Basic Proportionality theorem or Thales Theorem)

       xU ne®¡nfhL xU K¡nfhz¤Â‹ xU g¡f¤Â‰F 

ÏizahfÎ« k‰w Ïu©L g¡f§fis  bt£LkhW« 

tiua¥g£lhš m¡nfhL m›éU¥ g¡f§fisÍ« 

rké»j¤Âš Ãç¡F«. 

bfhL¡f¥g£LŸsit : ABCD -š BC-¡F Ïizahf 

cŸs l  v‹w ne®¡nfhL ABI D-æY«  ACI E-æY« 

bt£L»wJ.  

ã%Ã¡f	:		
DB
AD

EC
AE=

mik¥ò	 :		 BE, CD I¢ nr®. 

			   EF AB=  k‰W«DG CA=  tiuf.

ã%gz«		  EF AB= . vdnt K¡nfhz§fŸ ADE k‰W« DBE M»aitfS¡F EF 	
			   F¤Jaukhfmik»wJ. 

	    ADED -‹ gu¥ò	 = 
2
1
#  mo¥g¡f« #  cau«  = AD EF

2
1

#    

	    DBED -‹ gu¥ò	 = 
2
1
#  mo¥g¡f« #  cau« = DB EF

2
1

#

B

A

G

E

C

D

F

l

gl« 6.2

brŒJ gh®

A P1 P2 D P3 B X

E

C

Y

gl« 6.1
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6. toéaš 183

brŒJ gh®

	 ` 		
gu¥gsÎ
gu¥gsÎ

‹
‹

DBE
ADE

-
-

D

D 	 = 
DB EF

AD EF

DB
AD

2
1
2
1

#

#
=  			   (1)

	 Ï›thnw,

			 
gu¥gsÎ
gu¥gsÎ

‹
‹

DCE
ADE

-
-

D

D 	 = 
EC DG

AE DG

EC
AE

2
1
2
1

# #

# #
=  			   (2)

	 Mdhš, DBED , DCED  v‹gd de v‹w xnu mo¥g¡f¤ij¡ bfh©L« BC k‰W« 

DE M»a Ïiz ne®¡nfhLfS¡F ÏilæY« mikªJŸsd.

	 `   		  DBED -‹ gu¥gsÎ = DCED -‹ gu¥gsÎ				    (3)

	 (1), (2) , (3)-èUªJ   
DB
AD  = 

EC
AE  vd¥ bgW»nwh«. Mfnt, nj‰w« ã%Ã¡f¥g£lJ.

»is¤nj‰w« (Corollary)
ABCD -š BC-‹ ÏiznfhL  DE MdJ  AB-I  D-æY« AC -I E-æY« bt£L»wJ våš,

	 (i)   
AD
AB

AE
AC= 	 (ii)  

DB
AB

EC
AC=

ã%gz«: 
(i) njš° nj‰w¤ÂèUªJ

			 
DB
AD 	 = 

EC
AE

	   ( 		
AD
DB 	 = 

AE
EC  

	   (  	1 +	
AD
DB  	= 1

AE
EC+

	 (   	
AD

AD DB+ 	 = 
AE

AE EC+

         Mfnt,  
AD
AB   = 

AE
AC

(ii)	 Ï›thnw,

			       
DB
AB 	 = 

EC
AC  vd ã%Ã¡fyh«.	

	 Ïj‹ kWjiy¤ nj‰wK« c©ikahFkh? Ïjid¢ nrhÂ¤J¥ gh®¡f, Ã‹tU« 

brašgh£oid¢ brŒJ gh®¥ngh«.

	  AX v‹w fÂç‹ ÛJ +XAY tiuf. m¡fÂç‹ nkš , , ,P P P P1 2 3 4  k‰W« B v‹w 

òŸëfis 	AP P P P P P P P B 11 1 2 2 3 3 4 4= = = = = myF, v‹wthW F¿¡fÎ«.

	 Ïij¥ ngh‹nw, fÂ® AY-‹ nkš  , , ,Q Q Q Q1 2 3 4  k‰W« C òŸëfis 	

    AQ Q Q Q Q Q Q Q C 21 1 2 2 3 3 4 4= = = = =  myFfŸ, v‹wthW F¿¡fÎ«.

c§fS¡F¤ bjçÍkh?

 b
a

d
c=   våš, 

b
a b

d
c d+ = + .  

ÏJ T£lš é»jrk éÂ vd¥gL«.

Ï§F,	     
AD
DB

AE
EC=  

T£lš é»jrk éÂ¥go

     
AD

AD DB
AE

AE EC+ = +
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184 10M« tF¥ò fâj«

X

Q1

Q2

Q3

Q4

C
Y

A P1 P2 P3 P4 B
gl« 6.3

CB

A

D
E

F
l

gl« 6.4

	 Ï¥nghJ P Q1 1  k‰W« BC M»at‰iw Ïiz¡fÎ«.

	 Ï¥nghJ 	
P B
AP

1

1 	= 
4
1 .   

	 nkY«, 
Q C
AQ1

1

 = 
8
2  = 

4
1 . 

	 vdnt,    	
P B
AP

1

1 	= 
Q C
AQ1

1

.

	  P Q1 1  k‰W«  BC v‹gd ÏiznfhLfŸ v‹gjid¡ fh©»nwh«. 
		  mjhtJ,	P Q BC1 1 < .                                      				    (1)

	 Ïij¥ngh‹nw, ,P Q P Q2 2 3 3  P Q4 4  v‹gdt‰iw Ïiz¥gÂ‹ _y«	

	        k‰W«
P B
AP

Q C
AQ

P Q BC
3
2

2

2

2

2
2 2 <= =  					     (2)	

k‰W«
P B
AP

Q C
AQ

P Q BC
2
3

3

3

3

3
3 3 <= =   					     (3)

k‰W«
P B
AP

Q C
AQ

P Q BC
1
4

4

4

4

4
4 4 <= =   					     (4)

(1), (2), (3), (4)-èUªJ, xU K¡nfhz¤Âš xU ne®¡nfhL ÏU g¡f§fis xnu 

é»j¤Âš Ãç¡F« våš, m¡nfhL _‹whtJ g¡f¤Â‰F Ïizahf ÏU¡F« 

vd m¿ayh«.  
	 Ïnj¥ ngh‹W, njš° nj‰w¤Â‹ kWjiyia¡ T¿ ã%Ã¥ngh«.
nj‰w« 6.2		  mo¥gil¢ é»jrk¤ nj‰w¤Â‹ kWjiy (njš° nj‰w¤Â‹ kWjiy)

				    Converse of Basic Proportionality Theorem ( Converse of Thales Theorem)
	 xU ne®¡nfhL xU K¡nfhz¤Â‹ ÏU g¡f§fis 

xnu é»j¤Âš Ãç¡Fkhdhš, m¡nfhL _‹whtJ g¡f¤Â‰F 

Ïizahf ÏU¡F«.
bfhL¡f¥g£LŸsit:  l  v‹w nfhL, K¡nfhz« TABC-‹ 		

	 g¡f§fŸ  AB,  AC  M»at‰iw Kiwna  D, E-š

	
DB
AD  = 

EC
AE  v‹¿U¡FkhW bt£L»wJ.              (1) 

ã%Ã¡f:	DE BC<

mik¥ò: 	DE MdJ BC-¡F Ïizahf Ïšiybaåš, DF BC<  v‹¿U¡FkhW DFI tiuf.

 ã%gz«	  DF BC< . vdnt, njš° nj‰w¤Â‹go, 
			 

DB
AD 	 = 

FC
AF 		  (2)

	 (1), (2) M»aitfëèUªJ 	
FC
AF 	 = 

EC
AE    (  FC

AF FC+  = EC
AE EC+

			   FC
AC 	 =  EC

AC     `   FC = EC

	 F k‰W« E v‹gd xnu òŸëahf mikªjhš k£Lnk FC = EC bkŒahF«.

	 vdnt, DE BC<
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nj‰w« 6.3	        nfhz ÏUrkbt£o¤ nj‰w« (Angle Bisector Theorem)
	 xU K¡nfhz¤Âš xU nfhz¤Â‹ c£òw (btë¥òw) ÏUrkbt£oahdJ 

m¡nfhz¤Â‹ vÂ® g¡f¤ij c£òwkhf (btë¥òwkhf), m¡nfhz¤Âid ml¡»a 

g¡f§fë‹ é»j¤Âš Ãç¡F«.

ãiy( i ) (c£òw nfhz ÏUrkbt£o)

bfhL¡f¥g£LŸsit : ABC3 -š  BAC+ -‹ c£òw ÏUrkbt£o AD . 

		  mJ BC -I D -š rªÂ¡»wJ.

ã%Ã¡f:	 DC
BD

AC
AB=  

mik¥ò : DA-¡F ÏizahfÎ« C-æ‹ têahfÎ« xU 

ÏiznfhL tiuf.m¡nfhL BA-é‹  Ú£Áia òŸë  E-š 

rªÂ¡f£L«.  vdnt, CE DA<

ã%gz«	 CE DA<  k‰W« AC  xU FW¡Fbt£o (Transversal).

	 vdnt, DAC+  = ACE+ 	  (x‹Wé£l nfhz§fŸ)            		  (1)

	 k‰W« BAD+ 	 = AEC+ 	 (x¤j nfhz§fŸ)				    (2) 
	 	  A+ -‹ c£òw nfhz ÏUrkbt£o AD.  Mjyhš,

		    BAD+ 	= DAC+ 							       (3)

	  (1), (2) ,(3)-èUªJ ACE+ =  AEC+  vd¥ bgW»nwh«.￼

	 vdnt, ACE3 -š  AE = AC   (rk nfhz§fS¡F vÂnu cŸs g¡f§fŸ rk«) 
	 BCE3 -š  CE DA< . vdnt,

		   		  DC
BD 	=  AE

BA   	(njš° nj‰w«)

	     ( 		  DC
BD 	= AC

AB    	        (a  AE = AC )

	 Mfnt, nj‰w« ã%Ã¡f¥ g£lJ.
ãfœÎ (ii) (btë¥òw nfhz ÏUrkbt£o) (nj®Î¡F m‹W)

bfhL¡f¥g£LŸsit:  ABC3 -š AD v‹gJ BAC+ -‹
	 btë¥òw nfhz ÏUrkbt£o k‰W« BC Ú£Áæid 	

	 D-š bt£L»wJ.

ã%Ã¡f :  		  DC
BD  =	 AC

AB  

mik¥ò :	  	 DA-¡F Ïizahf C-‹ têahf xU ne®¡nfhL tiuf. m¡nfhL BA-it 	

			   rªÂ¡F« òŸë E v‹f. vdnt, CE DA< .

ã%gz«		  CE DA<  k‰W« AC xU FW¡F bt£o,
			   ECA+ 	= CAD+   	 (x‹W é£l nfhz§fŸ)				    (1) 

e

>

c

A

b D

>

gl« 6.5

B C D

A

P

E

gl« 6.6
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	 nkY«, CE DA<  k‰W«  BP xU FW¡Fbt£o v‹gjhš,

				    CEA+ 	= DAP+ 	 (x¤j nfhz§fŸ)			   (2) 

	 Mdhš, AD v‹gJ CAP+ -‹ nfhz ÏUrkbt£o v‹gjhš,

				    CAD+ 	= DAP+ 						      (3)

	  (1), (2), (3)-èUªJ,

				    CEA+ 	= ECA+  

	 vdnt,   ECA3 -š 	AC = AE   (rknfhz§fS¡F vÂnu mikªj g¡f§fŸ rk«) 

	   BDA3 -š EC AD< . 

	 ` 			 
DC
BD 	= AE

BA   		  (njš° nj‰w«)

	 ( 			 
DC
BD 	= AC

BA     	 (a AE AC= ) 

	 nj‰w« ã%Ã¡f¥g£lJ.

nj‰w« 6.4           nfhz ÏUrkbt£o¤ nj‰w¤Â‹ kWjiy (Converse of Angle Bisector Theorem)

	 xU K¡nfhz¤Â‹ xU c¢Áæ‹ tê¢ bršY« xU ne®¡nfhL, mj‹ 

vÂ®g¡f¤Âid c£òwkhf (btë¥òwkhf), k‰w ÏU g¡f§fë‹ é»j¤Âš Ãç¡Fkhdhš,  

m¡nfhL  c¢Áæš mikªj nfhz¤Âid c£òwkhf (btë¥òwkhf) ÏU rkghf§fshf 

Ãç¡F«.

ãiy (i ) : (c£òwkhf)

bfhL¡f¥g£LŸsit : ABC3 -š, AD  v‹w ne®¡nfhL, vÂ®g¡f« BC -I c£òwkhf 

				    DC
BD

AC
AB=  v‹wthW Ãç¡»wJ.		  (1) 

ã%Ã¡f :   BAC+ -‹ c£òw ÏUrkbt£o AD .

	 mjhtJ, BAD DAC+ +=  vd ã%Ã¡f nt©L«

mik¥ò :  

	 C-‹ têahf DA-¡F Ïizahf ne®¡nfhL tiuf. m¡nfhL BA-‹ Ú£Áæid 	

	 rªÂ¡F« òŸë E v‹f. Mfnt,  CE AD<  

ã%gz«	  CE AD<  v‹gjhš, njš° nj‰w¥go, DC
BD

AE
BA= 			  (2)

	  (1), (2)-èUªJ, 	  AC
AB

AE
BA=

			         `        AE AC=          		

	 Ï¥nghJ, ACE3 -š  ACE AEC+ += 	 ( AE ACa = )		  (3)

	 ÏiznfhLfŸ AD k‰W« CE-‹ FW¡F bt£o AC.

e

cdb

a

gl« 6.7
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 vdnt, DAC+  = ACE+  (x‹W é£lnfhz§fŸ rk«)  (4)   

 nkY«,  ÏiznfhLfŸ AD k‰W«CE M»at‰¿‹ FW¡F bt£o BE.

 vdnt,  BAD+  = AEC+  (x¤jnfhz§fŸ rk« )   (5) 

 (3), (4) ,(5)-èUªJ »il¥gJ,      BAD+  = DAC+

 `  AD v‹gJ  BAC+ -‹ ÏUrkbt£o MF«.

  nj‰w« ã%Ã¡f¥g£lJ.

ãiy (ii   btë¥òwkhf (nj®Î¡F m‹W)

bfhL¡f¥g£LŸsit :  ABC3 -æš nfhL AD  MdJ DC
BD

AC
AB=    (1)

vd mikÍkhW vÂ®g¡f« BC-‹ Ú£Áæid btë¥òwkhf D-š Ãç¡»wJ. 

ã%Ã¡f :  PAC+ -‹ ÏUrkbt£o AD.

 mjhtJ,  PAD DAC+ +=  vd  ã%Ã¡f  nt©L«.

mik¥ò : C-‹ têahf DA-¡F Ïizahf ne®¡nfhL 

tiuf. m¡nfhL BA-it rªÂ¡F« òŸëæid E-vd¡ 

F¿¡fÎ«. vdnt, CE DA<   

ã%gz«    CE DA< . vdnt, njš° nj‰w¥go,  DC
BD

EA
BA=     (2)

   (1), (2)-èUªJ,   AE
AB

AC
AB=      AE AC` =

     ACE3 -š ACE+  = AEC+      (a AE AC= )   (3)

 ÏiznfhLfŸ AD k‰W« CE M»adt‰¿‹ FW¡Fbt£o AC MF«.

 vdnt, ACE+  = DAC+    (x‹W é£l¡ nfhz§fŸ)   (4)

 ÏiznfhLfŸ AD k‰W« CE-‹ FW¡F bt£o BA.

 vdnt, PAD+  = AEC+    (x¤j nfhz§fŸ)   (5)

 (3) , (4), (5)-èUªJ,  PAD+  = DAC+

 `   PAC+ -‹ ÏUrkbt£o AD. Mfnt, BAC+ -‹ btë¥òw ÏUrkbt£o AD 
MF«.

 nj‰w« ã%Ã¡f¥g£lJ. 

vL¤J¡fh£L  6.1

  ABC3 -š DE BC<  k‰W« DB
AD

3
2= .  AE = 3.7  br. Û våš, EC-I¡ fh©f.

Ô®Î ABC3 -š, DE BC< .

P

DCB

E

A

gl« 6.8
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	 ` 		
DB
AD 	= EC

AE    	 (njš° nj‰w«)

	 (     	 EC 	= 
AD

AE DB#

	 Ï›thwhf, 	EC  = .
2

3 7 3#  = 5.55 br. Û.

vL¤J¡fh£L  6.2

	  PQR3 -‹ g¡f§fŸ  PQ k‰W« PR-fë‹ ÛJ mikªj òŸëfŸ S k‰W« T 

v‹f.  nkY«, ST QR< , PR = 5.6 br.Û k‰W« SQ
PS

5
3=   våš, PT-I¡  fh©f.

Ô®Î 	 PQR3 -š ST QR< .  njš° nj‰w¤Â‹go,

		   
SQ
PS  = TR

PT  				    (1)

	   	   PT 	= x v‹f.      `    TR = PR – PT = 5.6 – x

	  (1)-èUªJ  	PT 	= TR SQ
PS

c m 

		          	 x	= (5.6 )x
5
3- ` j		￼

			   5x	= . x16 8 3-  

	 vdnt,	 x	= .
8

16 8  = 2.1.  Mfnt,  PT = 2.1  br. Û

vL¤J¡fh£L  6.3

	 ABC3 -‹ g¡f§fŸ AB k‰W« AC-š M»at‰¿‹ nkš mikªj òŸëfŸ D k‰W« 

E v‹f. nkY«, DB
AD

EC
AE=  k‰W« ADE DEA+ +=  våš, ABC3  xU ÏUrkg¡f 

K¡nfhz« vd ãWÎf.

Ô®Î   	
DB
AD 	 = EC

AE   vd¡ bfhL¡f¥g£LŸsJ.  

	 Mjyhš, njš° nj‰w¤Â‹ kWjiyæ‹ go DE BC< .

	 ` 		  ADE+ 	 = ABC+   					     (1) 

	 k‰W«   	 DEA+ 	 = BCA+ 					     (2)

	 nkY«,   ADE+   = DEA+ 	  (bfhL¡f¥g£LŸsJ)	 (3)

	 (1), (2) , (3)-èUªJ	   ABC BCA+ +=

	 `   AC	 = AB ( rk nfhz§fS¡F vÂnu mikªj g¡f§fŸ rk«)

	 vdnt ABC3  xU ÏU rkg¡fK¡nfhz« MF«.

vL¤J¡fh£L  6.4

	 ABC3 -‹ g¡f§fŸ AB, BC k‰W« CA M»at‰¿š mikªj òŸëfŸ D, E k‰W« F 
v‹f.  nkY«, DE AC<  k‰W«  FE AB<  våš, 

AD
AB  = FC

AC  vd ãWÎf.

gl« 6.10
Q

R

T
S

P

5.6b
r. Û

gl« 6.11
B C

ED

A

B C

ED

A

br. Û

gl« 6.9

3.7

www.tntextbooks.in



6. toéaš 189

Ô®Î	  ABC3 -š DE AC< .

	 `    		
DA
BD 	 = EC

BE 	(njš° nj‰w«)     		  (1) 

	 nkY«,  FE AB<  vd bfhL¡f¥g£LŸsJ.

	 ` 	    	
EC
BE 	= FC

AF   	 (njš° nj‰w«)		  (2)

	  (1), (2)-èUªJ,	
AD
BD 	 = FC

AF  

	 (   			 
AD

BD AD+ 	 = FC
AF FC+  	   (T£lš é»jrk éÂ)

	 vdnt,		
AD
AB 	 = FC

AC . 

vL¤J¡fh£L  6.5
	 ABC3 -š   A+  v‹w nfhz¤Â‹ c£òw ÏUrkbt£o AD MdJ, g¡f« BCI D-š 

rªÂ¡»wJ. BD = 2.5 br. Û, AB = 5 br. Û  k‰W« AC = 4.2 br. Û våš, DC-I¡  fh©f.

Ô®Î	  ABC3 -š, AD v‹gJ  A+ -‹ c£òw  ÏUrkbt£o. 

	 ` 	
DC
BD 	= AC

AB        (nfhz ÏUrkbt£o nj‰w«)

	 (    	 DC 	= AB
BD AC#

	 Mfnt,	 DC 	= . .
5

2 5 4 2#  = 2.1 br. Û.		

vL¤J¡fh£L 6.6

	 ABC3 -š, A+ -‹ btë¥òw ÏUrkbt£o MdJ BC-‹ Ú£Áæid E-š rªÂ¡»wJ. 
AB = 10 br. Û, AC = 6 br. Û  k‰W«  BC = 12 br. Û våš, CE-I¡ fh©f.
Ô®Î	 ABC3 -š A+ -‹ btë¥òw ÏUrkbt£o AE v‹f. nkY« AE MdJ BC-‹ 

Ú£Áæid E-š rªÂ¡»wJ.

	 CE = x  br. Û. v‹f. nfhz ÏUrkbt£o¤ nj‰w¤Â‹ go,

	
CE
BE  = 

AC
AB  	( x

x12 +  = 
6
10

	 3 x12 +^ h	 = 5x.    vdnt,  x = 18.  
  	 Mjyhš, CE = 18 br. Û.   

vL¤J¡fh£L 6.7

	 ABC3 -š g¡f« BC-‹ eL¥òŸë D v‹f.  P k‰W« Q v‹gd AB k‰W« AC-fë‹ 

nkš mikªj òŸëfŸ MF«.  nkY«, BDA+  k‰W« ADC+  M»a nfhz§fis Kiwna 

DP k‰W« DQ  v‹gd ÏU rkghf§fshf Ãç¡F« våš, PQ BC<  vd ãWÎf.

Ô®Î	  ABD3 -š BDA+ -‹  nfhz ÏUrkbt£o DP v‹f.

gl« 6.12
B

C

F
D

A

E

A

2.5br. Û CD

5b
r. 

Û
 

4.2
b

r. Û 

B

gl« 6.13

gl« 6.14

B C E

D

12 br. Û

6 br. Û

x

10 br. Û
A

www.tntextbooks.in



190 10M« tF¥ò fâj«

	 ` 	
PB
AP 	 = BD

AD  	(nfhz ÏUrkbt£o¤ nj‰w«)	 	 (1)  

	 ADC3 -š ADC+ -‹ nfhz ÏUrkbt£o DQ  v‹f.

	 ` 	
QC
AQ 	= DC

AD  	 (nfhz ÏUrkbt£o¤ nj‰w«)	 (2)

	 Mdhš, BD	= DC 			  (aD v‹gJ BC-‹ eL¥òŸë)

	 Ï¥nghJ,	 (2)  (   
QC
AQ  = BD

AD  		   		  (3)

	  (1),(3)-èUªJ,	  	
PB
AP  = QC

AQ

	 Mfnt, PQ BC< .             (njš° nj‰w¤Â‹ kWjiy)

gæ‰Á 6.1

1.	 D k‰W« E M»a òŸëfŸ Kiwna ABCD -‹ g¡f§fŸ AB k‰W« AC-fëš DE BC<

v‹¿U¡FkhW mikªJŸsd.

	 (i)	 AD = 6  br. Û, DB = 9  br. Û k‰W« AE = 8  br. Û  våš, AC-I fh©f.

	 (ii)	 AD = 8  br. Û, AB = 12  br. Û k‰W« AE = 12  br. Û våš,  CE-I fh©f.

	 (iii)	 AD = 4x–3,   BD = 3x–1,  AE = 8x–7 k‰W« EC = 5x–3 våš,  x-‹ kÂ¥ig¡ fh©f.

2. 	 gl¤Âš AP = 3  br. Û,  AR = 4.5 br. Û, AQ = 6 br. Û, AB = 5  br. Û 

k‰W«  AC = 10 br. Û. våš, AD-‹ kÂ¥ig¡  fh©f.

3.	 E k‰W« F v‹w òŸëfŸ Kiwna PQR3 -‹ g¡f§fŸ PQ k‰W« PR M»at‰¿‹ 

ÛJ mikªJŸsd. Ã‹tUtdt‰¿‰F EF QR<  v‹gjid¢ rçgh®¡f.

	 (i)	 PE = 3.9  br. Û., EQ = 3 br.Û.,  PF = 3.6  br.Û k‰W« FR = 2.4  br. Û.

	 (ii)	 PE = 4  br. Û, QE = 4.5  br.Û.,  PF = 8  br.Û k‰W« RF =  9  br. Û.

4. 	 gl¤Âš AC BD<  k‰W«  CE DF< . 
OA =12 br. Û, AB = 9 br. Û, OC = 8 br. Û.
k‰W« EF = 4.5 br. Û våš,  FO-it¡ fh©f.

5. 	 ABCD v‹w eh‰fu¤Âš, AB-¡F Ïiz CD v‹f. AB-¡F Ïizahf tiua¥g£l xU 

ne®¡nfhL  AD-I P-æY«  BC-I  Q-æY« rªÂ¡»wJ våš, PD
AP

QC
BQ

=  vd ãWÎf.

6. 	 gl¤Âš  PC QK<  k‰W« BC HK< .  AQ = 6 br. Û, QH = 4 br. Û,

	 HP = 5 br. Û, KC = 18 br. Û våš, AK k‰W« PB-¡fis¡ fh©f.

gl« 6.15

A

P Q

B CD

A

P Q

B
CD

R

A

E

B

F

D

O

C

A

K

CB

P
H

Q
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Q
M

O PN

10 br.Û

6 br.Û

12 br.Û

F
PE

D

A

CB

7. 	 gl¤Âš DE AQ< k‰W« DF AR<

	 våš, EF QR<  vd ãWÎf.

8. 	 gl¤Âš 

	 DE AB<  k‰W« DF AC<

våš,  EF BC< vd ãWÎf.

9. 	 AD v‹gJ ABC3 -š A+ -‹ c£òw nfhz ÏUrkbt£o. mJ BCI D-š rªÂ¡»wJ.

	 (i)	  BD = 2  br. Û, AB = 5  br. Û, DC = 3  br. Û våš, AC fh©f.

	 (ii) 	  AB = 5.6  br. Û, AC = 6  br. Û k‰W« DC = 3 br. Û våš, BC fh©f.

	 (iii)	  AB = x, AC = x – 2, BD = x + 2 k‰W« DC = x – 1 våš, x-‹ kÂ¥ig¡ fh©f.

10. 	 Ã‹tUtdt‰WŸ AD v‹gJ ABC3 -š A+ -‹ nfhz ÏUrkbt£o MFkh vd¢ 

nrhÂ¡f.

	 (i) 	 AB = 4 br. Û, AC = 6  br. Û, BD = 1.6  br. Û, k‰W« CD = 2.4  br. Û,
	 (ii)	 AB = 6  br. Û, AC = 8  br. Û, BD = 1.5  br. Û. k‰W« CD = 3  br. Û.

11. 	 MP v‹gJ MNO3 -š M+ -‹ btë¥òw ÏUrkbt£o. 

nkY«,   ÏJ   NO-‹  Ú£Áæid P-æš  rªÂ¡»wJ. 
	 MN = 10  br.Û, MO = 6  br.Û,  

NO = 12  br.Û våš, OP-I fh©f.

12. 	 ABCD v‹w eh‰fu¤Âš  B+  k‰W« D+  M»at‰¿‹ ÏUrkbt£ofŸ AC-I E-š 

bt£L»‹wd våš,   BC
AB

DC
AD=  vd  ãWÎf.

13. 	  ABCT -š A+ -‹ c£òw ÏUrkbt£o  BC-I D-æY«, A+ -‹ btë¥òw ÏUrkbt£o 

BC-‹ Ú£Áæid E-æY« rªÂ¡»‹wd våš, BE
BD

CE
CD=  vd ãWÎf.

14. 	 ABCD v‹w eh‰fu¤Âš AB =AD.  AE k‰W« AF v‹gd Kiwna BAC+  k‰W« 
DAC+  M»at‰¿‹ c£òw ÏUrkbt£ofŸ våš,  EF BD<  vd ãWÎf.

6.3	 tobth¤j K¡nfhz§fŸ (Similar Triangles)
	 v£lh« tF¥Ãš r®trk K¡nfhz§fis¥ g‰¿ éçthf¡ f‰nwh«. ÏU toéaš 

cUt§fŸ xnu msÎ k‰W« x¤j tot« bfh©litahf ÏU¥Ã‹ mit r®trk« 

(Congruent) vd m¿ªnjh«. Ï¥gFÂæš tot¤Âš x¤jitahfÎ« Mdhš msÎfëš 

ntWg£litahf ÏU¥Ã‹ mikªj toéaš cUt§fis¥ g‰¿¡ f‰ngh«. Ï¤jifa 

tot§fis eh« tobth¤jit (Similar) v‹»nwh«.

	 e«ik¢ R‰¿ÍŸs cUt§fis fhQ« nghJ, Xnu tot« cŸs, rk mšyJ 

khWg£l msÎfŸ bfh©l gy bghU£fis¥ gh®¡»nwh«. vL¤J¡fh£lhf, xU 

P

E F

R

A

Q

D
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brŒJ gh®

ku¤ÂYŸs ÏiyfŸ, x¤j tot¤ÂY« xnu mšyJ 

ntWg£l msÎfis¡ bfh©litahfÎ« cŸsd. 

Ïij¥ngh‹nw, xnu gl¢RUis¡ bfh©L vL¡f¥gL« 

gšntW msÎfëyhd bkŒahd ãH‰gl§fŸ ahÎ« 

x¤j tot§fëY« Mdhš ntWg£l msÎfëY«  

ÏU¡F«. ÏitahÎ« 

tobth¤j¥ bghU£fŸ 

vd¥gL«.

	 »nu¡f eh£oš 

toéaiy m¿Kf¥ 

gL¤Âatuhf brhšy¥ 

gL« njš°, v»¥Âš 

cŸs ÃuäLfë‹ 

c a u § f i s Í « 

mt‰¿‹ ãHšfisÍ«, 

tobth¤j K¡nfhz§fë‹ g©òfis¥ ga‹gL¤Â 

f©l¿ªjt® vd¡ fUj¥gL»wh®. Ï›thW tobth¤j 

K¡nfhz§fë‹ ga‹ghL cau§fŸ, öu§fŸ M»a 

msÅLfis¡ fz¡»l VJth»‹wd. Ït®, ÏUrk¥g¡f 

K¡nfhz¤Âš rkg¡f§fS¡F vÂnu cŸs nfhz§fŸ 

rk« vd¡ f©lh®. brŒKiw toéaèš, tobth¤j 

K¡nfhz§fŸ, br§nfhz K¡nfhz§fŸ M»at‰¿‹ 

g©òfis¥ ga‹gL¤Âdh®.

	  r®trk tot¥ gl§fŸ, tobth¤jitahf 

ÏU¡F«. Mdhš Ïj‹ kWjiy bkŒahf ÏU¡f¤ njitæšiy. Ïªj¥ gFÂæš, 

eh« K¡nfhz§fë‹ tobth¤j¤ j‹ikfis¥ g‰¿ m¿nth«. nkY«, mitfis¥ 

ga‹gL¤Â fz¡FfS¡F Ô®Î fh©ngh«. Ã‹tU« vëa brašghL, tobth¤j 

K¡nfhz§fis kdjséš m¿a ek¡F cjÎ«.

 
	 �	 bkšèa m£ilæš xU K¡nfhz tot¤ij bt£o vL.

	 �	 jiu¡F nkš 1 Û£l® cau¤Âš Ïªj m£ilia¢ Nça xëæš fh£lÎ«.

	 �	 bjhl®tçiræš K¡nfhz tot§fis¤ jiuæš fhz VJthf Ïªj 

m£ilæid¤ jiuia neh¡» ef®¤J.

	 �	 jiuia, m£il beU§f beU§f, Ã«g« Á¿ajh»¡ bfh©L¢ brš»wJ. jiuia 

é£L nkšneh¡» éyf éyf, Ã«g« bgçajh»¡ bfh©nl brš»wJ.

	 �	 K¡nfhz¤Â‹ tot msÎ khWg£lhY«, mj‹ Kidfëš mikÍ« nfhz 

msÎfŸ v¥nghJ« xnu mséš ÏU¥gij gh®¡fyh«.

všyh 

K¡nfhz§

-fS« to

bth¤
-jit

ÄÈlÌ‹ njš°
(Thales of Miletus)

(624-546 ».K.) 
»ß°

  j¤Jt m¿P®, éŠPhå 
k‰W« fâjéaš ãòz® vd 
m¿a¥g£lt®fSŸ, Kj‹ik  
ahdtuhf Âfœgt® njš° 
Mth®.  fhuz§fis¡ 
bfh©L¤ jUé¡F« Kiwia 
Kj‹ Kjèš toéaèš 
ga‹gL¤ÂatU« Ïtnu.   
nkY« Ït®, toéaèš 
gy nj‰w§fis¡ bfh©L 
Ão¤JŸsh®.  fâj¤Âš gy 
fz¡Ffis¤ Ô®¡f Ït® 
ifah©l Kiw midtç‹ 
ftd¤ij <®¤jJ.  ».K. 585-š 
Nça »ufz¤ij K‹T£ona 
bjçé¤j bgUikÍ« Ïtiu¢ 

rhU«.
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 tiuaiw

	 ÏU K¡nfhz§fëš

(i) 	 x¤j nfhz§fŸ rk«   (mšyJ)
(ii) 	 x¤j g¡f§fë‹ Ús§fŸ rk é»j¤Âš (mšyJ é»jrk¤Âš) ÏU¡F« 

våš, m«K¡nfhz§fis tobth¤j K¡nfhz§fŸ v‹ngh«. 

mjhtJ, xU K¡nfhz« k‰bwh‹¿‹ Óuhd éçth¡f« våš, Ï›éu©L 

K¡nfhz§fŸ tobth¤jit (similar) MF«.

Mfnt,  3ABC k‰W« 3DEF M»a Ïu©L K¡nfhz§fëš,

	  (i)  A D+ += ,  B E+ += ,  C F+ +=

				    (mšyJ)

	 (ii) DE
AB

EF
BC

FD
CA= =   vd ÏUªjhš, 

	 mitfŸ tobth¤j K¡nfhz§fshF«.

	 Ï§F A, B, C M»a  c¢ÁfŸ Kiwna D, E k‰W« F M»a c¢ÁfS¡F x¤jit 

ahF«. Ï›tobth¤j K¡nfhz§fis F¿plhf  3ABC + 3DEF vd vGJ»nwh«.

‘+ ’ v‹D« F¿pL ‘tobth¤jJ’ v‹gij¡ F¿¡F«.

3ABC, 3DEF M»at‰¿‹ tobth¤j¤ j‹ikia¥ bghU¤jkhd x¤j c¢Áfis¡ 

bfh©l F¿plhf BCA EFD3 3+  k‰W« CAB FDET T+  vdÎ« F¿¡fyh«.

6.3.1 	 tobth¤j K¡nfhz§fS¡fhd éÂKiwfŸ

	 Ã‹tU« _‹W mo¥gil éÂKiwfŸ, K¡nfhz§fŸ tobth¤jit v‹gij 

ã%Ã¡f¥ nghJkhdit.

(i)  	 tobth¤j K¡nfhz§fS¡fhd AA-éÂKiw (Angle-Angle similarity criterion)
	 xU K¡nfhz¤Â‹ Ïu©L nfhz§fŸ Kiwna k‰bwhU K¡nfhz¤Â‹ Ïu©L 

nfhz§fS¡F¢ rkkhdhš, m›éU K¡nfhz§fŸ tobth¤jit MF«.

	  xU K¡nfhz¤Â‹ Ïu©L nfhz§fŸ Kiwna k‰bwhU K¡nfhz¤Â‹ 

Ïu©L nfhz§fS¡F¢ rkkhdhš, mt‰¿‹ _‹whtJ nfhz§fS« Kiwna 

rkkhF«. vdnt tobth¤j K¡nfhz§fS¡fhd AA-éÂKiwia, AAA-éÂKiw 

v‹W« F¿¡fyh«. 

(ii) 	 tobth¤j K¡nfhz§fS¡fhd SSS-éÂKiw (Side-Side-Side similarity criterion)

	 ÏU K¡nfhz§fëš, x¤j g¡f§fë‹ é»j§fŸ rkkhdhš, mt‰¿‹ x¤j 

nfhz§fŸ rk«. vdnt ÏU K¡nfhz§fŸ tobth¤jit. 

A

CB

D

FE

F¿¥òiu

gl« 6.16 gl« 6.17

F¿¥ò
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(iii)	 tobth¤j K¡nfhz§fS¡fhd SAS-éÂKiw (Side-Angle-Side similarity criterion)

	 xU K¡nfhz¤Â‹ xU nfhz« k‰bwhU K¡nfhz¤Â‹ xU nfhz¤Â‰F¢ 

rkkhfÎ«, m›éU K¡nfhz§fëš m¡nfhz§fis cŸsl¡»a x¤j g¡f§fŸ 

é»jrk¤ÂY« ÏUªjhš, m›éU K¡nfhz§fŸ tobth¤jit. 

	 tobth¤j K¡nfhz§fë‹ KoÎfŸ Áyt‰iw ã%gzä‹¿ g£oaèLnth«.

(i)	 ÏU tobth¤j K¡nfhz§fë‹ gu¥gsÎfë‹ é»j« mt‰¿‹ x¤j g¡f§fë‹ 

t®¡f§fë‹ é»j¤Â‰F¢ rk«. 

(ii)	 xU br§nfhz K¡nfhz¤Âš br§nfhz¤ij¡ 

bfh©l c¢Áæ‹ têna f®z¤Â‰F br§F¤J¡nfhL 

tiuªjhš, m¡nfh£o‹ ÏU òwK« mikÍ« ÏU 

K¡nfhz§fŸ k‰W« bgça K¡nfhz« M»ad 

x‹W¡bfh‹W tobth¤jitahf mikÍ«.

	 Ï§F,  (m) DBA ABCT T+ 	 (M) DAC ABC3 3+

		     (Ï) DBA DAC3 3+

(iii) 	 ÏU K¡nfhz§fŸ tobth¤jit våš, x¤j¥ 

g¡f§fë‹ é»j« mt‰¿‹ x¤j F¤Jau§fë‹ 

é»j¤Â‰F rk«.

  	  ABC EFGT T+ våš EF
AB

FG
BC

GE
CA

EH
AD= = =

(iv) 	 ÏU K¡nfhz§fŸ tobth¤jitahf ÏU¥Ã‹, x¤j g¡f§fë‹ é»j« x¤j 

R‰wsÎfë‹ é»j¤Â‰F« rk«.  mjhtJ,  

 	 ABC DEFT T+   våš,  DE
AB

EF
BC

FD
CA

DE EF FD
AB BC CA= = =

+ +
+ + .

vL¤J¡fh£L 6.8

	 A, B v‹gd PQRT -‹ g¡f§fŸ PQ, PR-fë‹ nkš mikªj òŸëfŸ v‹f.  nkY«, 
AB QR< ,  AB =  3 br. Û,  PB =  2 br.Û k‰W« PR =  6 br.Û våš, QR-‹ Ús¤Âid fh©f.

Ô®Î  AB = 3 br.Û, PB =  2, br.Û, PR =  6 br.Û k‰W« AB QR< .

	  k‰W«PAB PQRD D -š

		  PAB+ 	 = PQR+ 	    	 (x¤j nfhz§fŸ)

		  P+  v‹gJ ÏU K¡nfhz§fS¡F« bghJ.

  	 PAB PQR` +D D 		  (AA-éÂKiw)

	 Mjyhš, x¤j g¡f§fë‹ é»j§fŸ rk«.

	 vdnt,	
QR
AB 	 =  

PR
PB

	 ( 	      	 QR	 =  
PB

AB PR#   = 
2

3 6#

	 Mfnt,	 QR	 = 9 br. Û.

A

B CD
gl« 6.18

A

B CD F GH

E                   

gl« 6.19 gl« 6.20

P

A B

Q

3

2

R

6

gl« 6.21
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vL¤J¡fh£L 6.9
	 1.8 Û   cauKŸs xUt® xU Ãuäo‹  (pyramid) mUnf ã‹W bfh©oU¡»‹wh®. 

xU F¿¥Ã£l neu¤Âš mtUila ãHè‹ Ús« 2.7Û k‰W« Ãuäo‹ ãHè‹ Ús« 210 Û 

våš, Ãuäo‹ cau« fh©f.

Ô®Î	 ab, de v‹gd Kiwna ÃuäL k‰W« 

kåjå‹ cau§fŸ v‹f.

BC, EF v‹gd Kiwna ÃuäL k‰W« 

kåjå‹ ãHšfë‹ Ús§fŸ v‹f.

	  k‰W«ABC DEFD D -š

		  ABC DEF+ += =90o

		  BCA EFD+ += 	
       (xU F¿¥Ã£l neu¤Âš F¿¥Ã£l V‰w¡ nfhz§fŸ rk«)

	 ABC DEF` +D D       (AA-éÂKiw)

	 vdnt,	
DE
AB

EF
BC=

	    (  	
. .
AB
1 8 2 7

210=    ( AB  = 
.

.
2 7
210 1 8# =140. 

	 Ãuäo‹ cau« = 140 Û. 

vL¤J¡fh£L 6.10
	 xU nfhòu¤Â‹ c¢Áæid, xUt® nfhòu¤ÂèUªJ 87.6 Û öu¤Âš jiuæš cŸs 

xU f©zhoæš gh®¡»wh®. f©zho nkš neh¡»athW cŸsJ. mt® f©zhoæèUªJ 

0.4Û öu¤ÂY« mtç‹ »ilãiy¥ gh®it¡ nfh£o‹ k£l« jiuæèUªJ 1.5Û 

cau¤ÂY« cŸsJ våš, nfhòu¤Â‹ cau« fh©f. (kåjå‹ mo, f©zho k‰W« 

nfhòu¤Â‹ mo M»ait xnu ne®¡nfh£oš cŸsd) 

Ô®Î	 AB, ED v‹gd Kiwna kåjå‹ cau«, nfhòu¤Â‹ cau« v‹f. C v‹gJ 

f©zhoæš nfhòu¤Â‹ c¢Áæ‹ gLòŸë (Point of incidence) v‹f. 

	 k‰W«ABC EDCD D -š  ABC+  = EDC+ = 90o,

	 	     BCA+ = DCE+  
(xU F¿¥Ã£l neu¤Âš F¿¥Ã£l V‰w nfhz§fŸ 

rk«.  mjhtJ gLnfhz«, vÂbuhë¥ò nfhz¤Â‰F¢ 

rk«)

	 ` 	 ABC EDC+D D   (AA-éÂKiw)

	 ` 	
AB
ED 	 = 

BC
DC     (x¤j g¡f§fŸ rké»j¤Âš ÏU¡F«)

	 ( 	 ED	 = 
.
. 1.5 328.5

BC
DC AB

0 4
87 6

# #= = .

	 nfhòu¤Â‹ cau« = 328.5 Û.

210 Û

A

CB

gl« 6.22

D

E F

2.7 Û

1.
8 

Û

gl« 6.23
1.

5Û

A

B C D

E

0.4Û 87.6Û

gl« 6.24
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vL¤J¡fh£L 6.11
	 xU ãH‰gl¡ fUéæYŸs gl¢ RUëš xU ku¤Â‹ Ã«g¤Â‹ Ús« 35 ä.Û. 

by‹°¡F« gl¢RUS¡F« Ïil¥g£l öu«  42 ä.Û.  nkY«, by‹ìèUªJ ku¤J¡F 

cŸs öu« 6Û våš, ãH‰gl« 

vL¡f¥gL« ku¤Â‹ gFÂæ‹ Ús« 

fh©f.

Ô®Î	 AB, EF v‹gd Kiwna 

ãHšgl« vL¡f¥gL« ku¤Â‹ 

gFÂæ‹ Ús« k‰W« gl¢RUëš 

Ã«g¤Â‹ Ús« v‹f.  C v‹D« 

òŸë by‹i[¡ F¿¡f£L«.  CG, 
CH v‹gd k‰W«ACB FECD D -‹ 

F¤Jau§fŸ MF«.

	 AB || FE v‹gJ bjëÎ.

	 k‰W«ACB FECD D -š BAC FEC+ +=

	           ECF+  = ACB+   		  (F¤bjÂ®¡nfhz§fŸ rk«)
	 ACB ECF` +D D  		  (AA-éÂKiw)

	 vdnt,	
EF
AB

CH
CG=  

	 ( 	   AB = 
CH
CG EF# = 

.
.

0 042
6 0 035#  =  5 

	 ãHš gl« vL¡f¥g£l ku¤Â‹ gFÂæ‹ Ús« 5  Û  MF«.

gæ‰Á 6.2

1.	 Ã‹tU« gl§fŸ x›bth‹¿Y« bjçahjdt‰¿‹ kÂ¥òfis¡ fh©f. všyh 

Ús§fS« br‹o Û£lçš bfhL¡f¥g£LŸsd. (msÎfŸ msÎ¤Â£l¥go Ïšiy)

	 (i)						      (ii)			   (iii)

2.	 xU ãH‰gl¡ fUéæ‹ gl¢RUëš, 1.8 Û cauKŸs xU kåjå‹ Ã«g¤Â‹ Ús« 

1.5 br.Û. v‹f. fUéæ‹ by‹ìèUªJ gl¢RUŸ 3 br.Û öu¤Âš ÏUªjhš, mt® 

ãH‰gl¡ fUéæèUªJ v›tsÎ öu¤Âš ÏU¥gh®?

35
ä

.Û

42ä.Û

6 Û

A

G

B

C

E

F

H

gl« 6.25

by‹°

GA

B FC

D E24

8 6

8

x

y

A

D G

H

FE

B C

6

9

5

3
4

xy

z

A

E

B D C

F

x

y

5 7

6G
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3.	 120 br.Û. cauKŸs xU ÁWä xU és¡F¡ f«g¤Â‹ moæèUªJ éy», 

mj‰F nebuÂuhf 0.6 Û./é ntf¤Âš elªJ¡ bfh©oU¡»whŸ. és¡F, 

jiu k£l¤ÂèUªJ 3.6 Û. cau¤Âš cŸsJ våš, ÁWäæ‹ ãHè‹ Ús¤ij                      

4 édhofS¡F ÃwF fh©f.

4.	 xU ÁWä fl‰fiuæš mtŸ jªijÍl‹ ÏU¡»whŸ. 

flèš ÚªJ« xUt‹ bjhl®ªJ Úªj Koahkš 

Úçš j¤jë¤J¡ bfh©oU¥gij f©lhŸ. 

mtŸ clnd nk‰»š 50 Û bjhiyéš ÏU¡F« 

j‹ jªijia cjé brŒÍkhW T¡Fuè£lhŸ. 

Ïtis él ÏtŸ jªij xU glF¡F 10 Û

mU»èUªjh®. Ït® m¥glif¥ ga‹gL¤Â 

_œ»¡ bfh©oU¥gtid mila nt©Lbkåš, 126 Û m¥gl»š bršy

nt©L«. mnj rka¤Âš m¢ÁWä Ú® C®Â x‹¿š gl»èUªJ  

98 Û öu¤Âš bršY« xUtid¡ fh©»whŸ. Ú® C®Âæš ÏU¥gt® _œ»¡ 

bfh©oU¥gtU¡F »H¡»š cŸsh®. mtiu¡ fh¥gh‰w C®Âæš cŸst® v›tsÎ 

bjhiyÎ bršy nt©L«? (gl¤ij¥ gh®¡f) (Ï›édh k£L« nj®Î¡Fçaj‹W)

5.	 ABCD -š g¡f§fŸ AB k‰W« AC-æš Kiwna P k‰W« Q v‹w òŸëfŸ cŸsd. 
AP = 3 br.Û,  PB = 6 br.Û, AQ = 5 br.Û k‰W« QC = 10 br.Û våš, BC = 3 PQ vd 

ãWÎf.

6.	 ABCD -š, AB = AC k‰W« BC = 6 br.Û v‹f.  nkY«, AC-š D v‹gJ AD = 5 br.Û

 k‰W«  CD = 4 br.Û v‹W ÏU¡FkhW xU òŸë våš, BCD ACB+D D  vd ãWÎf.  

Ïj‹ _y« DB-ia¡ fh©f.

7.	 ABCD -‹ g¡f§fŸ AB k‰W« AC-fë‹ nkš mikªj òŸëfŸ Kiwna D k‰W« 
E v‹f.  nkY«, DE || BC, AB = 3 AD k‰W« ABCD -‹ gu¥gsÎ 72 br.Û2 våš, 

eh‰fu« DBCE-‹ gu¥gsit¡ fh©f.  
8.	 3ABC-‹ g¡f Ús§fŸ 6 br.Û, 4 br.Û, 9 br.Û k‰W« PQR ABC3 3+ .  3PQR-‹

xU g¡f« 35 br.Û våš, 3PQR-‹ R‰wsÎ äf mÂfkhf v›tsÎ ÏU¡f¡ TL«? 

9.	 gl¤Âš DE || BC. nkY«, 
BD
AD

5
3=  våš,  

	 (i) 	
‹ gu¥gsÎ
‹ gu¥gsÎ

ABC
ADE

-
-

D

D ,

	 (ii) 	
‹ gu¥gsÎ

rçtf« ‹ gu¥gsÎ
ABC

BCED
-

-
D

 M»adt‰¿‹ kÂ¥òfis¡ fh©f.

10.	 muR, xU khefçš ga‹gL¤j¥glhj ãy¥gFÂ 

x‹¿š òÂa bjhê‰ng£ilæid ãWt¤ 

Â£läL»wJ. ãHè£l¥ gFÂ òÂajhf 

mik¡f¥gL« bjhê‰ng£il gFÂæ‹ 

gu¥gsit¡ F¿¡»wJ. Ï¥gFÂæ‹ gu¥gsit¡ 

fh©f.

A

B C

D E
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11.	 xU ÁWt‹ itu¤Â‹ FW¡F bt£L¤ njh‰w toéš, gl¤Âš 

fh£oathW xU g£l« brŒjh‹. Ï§F AE = 16 br.Û, EC = 81 br.Û. 
mt‹ BD v‹w FW¡F¡ F¢Áæid¥ ga‹gL¤j éU«ò»wh‹. 

m¡F¢Áæ‹ Ús« v›tsÎ ÏU¡fnt©L«?

12.	 xU khzt‹ bfho¡f«g¤Â‹ cau¤Âid¡ fz¡»l éU«ò»wh‹. 

bfho¡f«g¤Â‹ c¢Áæ‹ vÂbuhë¥ig¡ f©zhoæš fhQ« tifæš, xU 

ÁW f©zhoia¤ jiuæš it¡»wh‹. m¡f©zho mtåläUªJ 0.5Û 

bjhiyéš cŸsJ. f©zho¡F« bfhof«g¤Â‰F« Ïilna cŸs bjhiyÎ  

3Û k‰W« mtDila »ilk£l¥ gh®it¡ nfhL jiuæèUªJ 1.5 Û cau¤Âš 

cŸsJ våš, bfho¡f«g¤Â‹ cau¤ij¡ fh©f. (khzt‹, f©zho k‰W« 

bfho¡ f«g« M»ad xnu ne®¡nfh£oš cŸsd.)

13.	 xU nk‰Tiu gl¤Âš fh£oathW FW¡F bt£L¤ 

njh‰w¤ij¡ bfh©LŸsJ. ÏÂš

	 (i) tobth¤j K¡nfhz§fis¤ bjçªbjL¡fÎ«.

	 (ii) Tiuæ‹ cau« h-I¡ fh©f.

nj‰w« 6.5         Ãjhfu° nj‰w« (bgsja‹ nj‰w«)

			           (Pythagoras theorem (Baudhayan theorem))
	 xU br§nfhz K¡nfhz¤Âš f®z¤Â‹ t®¡f« k‰w ÏU g¡f§fë‹ 

t®¡f§fë‹ TLjY¡F¢ rk«.

bfhL¡f¥g£LŸsit : 	 br§nfhz 3ABC-š,  A 90+ = c.
ã%Ã¡f 	 :	 BC AB AC

2 2 2

= +

mik¥ò 	 :	  AD BC=  tiuf.

ã%gz«

	 K¡nfhz§fŸ ABC k‰W« DBA-fëš, B+  bghJthd nfhz«.

	 nkY«, BAC ADB 90+ += = c.
	  ABC DBA` 3 3+  			  (AA - éÂKiw)
	 vdnt, mt‰¿‹ x¤j g¡f§fë‹ é»j§fŸ rk«.

	 Mfnt,  
DB
AB

BA
BC=

	 ( 	  AB DB BC
2

#= 							       (1)

	 Ïij¥ ngh‹nw,  ABC DAC3 3+ .

	 vdbt, 
AC
BC

DC
AC=

	 ( 	  AC BC DC
2

#=      							       (2)

	   (1) k‰W« (2) M»at‰iw¡ T£l,

	   AB AC BD BC BC DC
2 2

# #+ = +

Y

Z X

8 Û

6 Û

10 Û

h

W

A

B D C
gl« 6.26

A

B
C

D

E
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F¿¥òiu

		              BC BD DC= +^ h

		              BC BC#=  =  BC
2

	 Mfnt, BC
2
 = AB AC

2 2

+ . Ãjhfu° nj‰w« ã%Ã¡f¥g£lJ.

	 Ãjhfu° nj‰w« Ïu©L mo¥gil¡ fU¤J¡fis¡ bfh©LŸsJ. x‹W 

gu¥gsÎfis¥ g‰¿aJ. k‰bwh‹W Ús§fis¥ g‰¿aJ. vdnt, Ïªj Áw¥ò¤ nj‰w« 

toéaiyÍ«, Ïa‰fâj¤ijÍ« Ãiz¡»wJ. Ãjhfu° nj‰w¤Â‹ kWjiyÍ« 

bkŒahF«.  Ï¤nj‰w« Kj‹Kjèš ô¡ë£ v‹gtuhš F¿¥Ãl¥g£L ã%Ã¡f¥g£lJ. 

Ãjhfu° nj‰w¤Â‹ kWjiyæ‹ T‰W ÑnH bfhL¡f¥g£LŸsJ. (ã%gz« gæ‰Á¡fhf 

él¥g£LŸsJ) 
nj‰w« 6.6	         Ãjhfu° nj‰w¤Â‹ kWjiy (Converse of Pythagoras theorem)

	 xU K¡nfhz¤Âš, xU g¡f¤Â‹ t®¡f«, k‰w ÏU g¡f§fë‹ t®¡f§fë‹ 

TLjY¡F¢ rk« våš, Kjš g¡f¤Â‰F vÂnu cŸs nfhz« br§nfhz«.  

6.4  t£l§fŸ k‰W« bjhLnfhLfŸ (Circles and Tangents)
	 t£l¤Jl‹ bjhl®òŸs xU ne®¡nfhL m›t£l¤Âid xnubahU òŸëæš 

k£L« bjhLkhdhš, m¡nfhL t£l¤Â‰F xU bjhLnfhL (Tangent) vd¥gL«. 

toéaèš t£l¤Â‹ bjhLnfhLfŸ, toéaš mik¥òfŸ k‰W« ãUgz§fëY« 

K¡»a g§fh‰W»‹wd. Ïªj ghl¥gFÂaš t£l§fŸ, bjhLnfhLfŸ  M»at‰iw 

mo¥gilahf¡ bfh©l Áy KoÎfis és¡Fnth«. mt‰¿‹ _y«, bjhLnfhL- 
eh© nj‰w« (Tangent-Chord Theorem) vd¥gL« K¡»a¤ nj‰w¤Âid ã%Ã¥ngh«.  xU 

ne®¡nfhL k‰W« xU t£l« M»at‰iw xU js¤Âš vL¤J¡ bfh©lhš, mit _‹W 

tiffëš mikÍ«. mit x‹¿id k‰bwh‹W bt£lhkš nghfyh«; mit Ïu©L 

òŸëfëš bt£lyh«. ÏWÂahf, x‹iw k‰bwh‹W xnu xU òŸëæš k£L« bjhlyh«.

	 gl«. 6.27-š,  t£l¤Â‰F« ne®¡nfhL PQ-é‰F« bghJ¥ òŸë Ïšiy.

	 gl«. 6.28-š, ne®¡nfhL PQ v‹gJ t£l¤Âid A, B v‹w ÏU bt›ntW òŸëfëš 

bt£L»wJ.  Ïªãiyæš PQ MdJ t£l¤Â‰F xU bt£L¡nfhL (Secant)MF«.

	 gl«. 6.29-š, ne®¡nfhL PQ-Í« t£lK« xnu xU bghJ¥ òŸëia¡ bfh©LŸsd. 

mjhtJ, ne®¡nfhL t£l¤Âid xnu xU òŸëæš bjhL»wJ. ne®¡nfhL PQ MdJ 

t£l¤Â‰F òŸë A-š bjhLnfhL (Tangent) vd¥gL«.

P

Q

P

A

Q

P

Q
A

B

gl« 6.27 gl« 6.28 gl« 6.29
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tiuaiw:

B

C

P

Q

O

AS T

gl« 6.30

	 xU ne®¡nfhL t£l¤Âid xnu xU òŸëæš k£L« bjhLkhdhš m¡nfhL 

t£l¤Â‰F bjhLnfhL vd¥gL«. m¥òŸë bjhL òŸë (Point of Contact) vd¥gL«.

t£l§fŸ k‰W« bjhLnfhLfis mo¥gilahf¡ bfh©l nj‰w§fŸ ( ã%gz« Ï‹¿ )

1.	 t£l¤Â‹ VnjD« xU òŸëæš tiua¥g£l¤ bjhLnfhL, bjhL òŸë tê¢ 

bršY« Mu¤Â‰F¢ br§F¤jhF«.

2.	 t£l¤Â‹ xU òŸëæš xnu xU bjhLnfhL k£Lnk tiua KoÍ«. 

3.	 t£l¤Â‰F btëna cŸs xU òŸëæèUªJ, m›t£l¤Â‰F ÏU bjhLnfhLfŸ 

tiuaKoÍ«.

4.	 t£l¤Â‰F btëæYŸs VnjD« xU òŸëæèUªJ m›t£l¤Â‰F tiua¥g£l 

ÏU bjhLnfhLfë‹ Ús§fŸ rk«. 
5.	 ÏU t£l§fŸ x‹iwbah‹W bjhLkhdhš bjhL òŸëahdJ t£l§fë‹ 

ika§fis Ïiz¡F« ne®¡nfh£oš mikÍ«.

6.	 ÏU t£l§fŸ btë¥òwkhf¤ bjhLkhdhš, t£l ika§fS¡F Ïilna cŸs 

öukhdJ mt‰¿‹ Mu§fë‹ TLjY¡F¢ rkkhF«. 

7.	 ÏU t£l§fŸ c£òwkhf¤ bjhLkhdhš,   t£l ika§fS¡F Ïilna cŸs 

öukhdJ mt‰¿‹ Mu§fë‹ é¤Âahr¤Â‰F¢ rkkhF«.

nj‰w« 6.7 	       bjhLnfhL - eh© nj‰w«  (Tangent-Chord theorem)

	 t£l¤Âš bjhLnfh£o‹ bjhL òŸë têna xU eh© tiuag£lhš, mªj eh© 

bjhLnfh£Ll‹ V‰gL¤J« nfhz§fŸ Kiwna x›bth‹W« jå¤jåahf kh‰W 

t£l¤ J©Lfëš mikªj nfhz§fS¡F¢ rk«. 	

bfhL¡f¥g£LŸsit :	 O-it ikakhf cila t£l¤Âš  A vD« òŸëæš ST xU 

bjhLnfhL, AB xU eh©.
	     P, Q v‹gd AB v‹w ehâ‹ vÂbuÂ® g¡f§fëš cŸs VnjD« ÏU òŸëfŸ.  

ã%Ã¡f : 	 (i) BAT+  = BPA+         (ii) BAS AQB+ +=  

mik¥ò :  	 t£l¤Âš AC v‹w é£l¤Âid tiuf. 

B, C M»at‰iw Ïiz¡fÎ«. 
ã%gz«

	 T‰W	 			   fhuz«

	 90ABC+ = c 			   miu t£l¤Â‹ cŸ mik¡ nfhz« 90c

CAB BCA 90+ ++ = c  		
)

br§nfhz  TABC-š K¡nfhz¤Âš ÏU 	 	

							       FW§nfhz§fë‹ TLjš. 		           (1)	
						     	 90CAT+ = c            	        	 bjhL òŸëæš é£l« bjhLnfh£o‰F¢ br§F¤jhF«. 

(    CAB BAT 90+ ++ = c            						       	         (2)

        CAB BCA+ ++ 	 = CAB BAT+ ++ 		   (1) , (2)-èUªJ
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(                   BCA+ 	= BAT+ 								        (3)

	             BCA+  	= BPA+        xnu t£l¤J©oYŸs cŸ mik¡nfhz§fŸ rk«	 (4)

	             BAT+  	= BPA+ .   		  (3),  (4)-èUªJ				    (5)

Mfnt, (i) ã%Ã¡f¥g£lJ.

nkY«, +BPA + +AQB	= 180c   	 t£l eh‰fu¤Â‹ vÂbuÂ® nfhz§fŸ. 

(         BAT AQB 180+ ++ = c	 (5)-èUªJ 						      (6)

nkY«,    BAT BAS 180+ ++ = c	 ne®¡nfh£oš mikªj nfhz§fŸ. 		  (7)

	    +BAT+ +AQB	= +BAT + +BAS  (6),  (7)-èUªJ

	    	       +BAS	 = +AQB.	 vdnt, (ii) ã%Ã¡f¥g£lJ.

Mfnt, nj‰w« ã%Ã¡f¥g£lJ.

nj‰w« 6.8         bjhLnfhL - eh© nj‰w¤Â‹ kWjiy 

			          (Converse of Tangent-Chord Theorem)

	 xU t£l¤Âš xU ehâ‹ xU Kid¥òŸë têna tiua¥g£l ne®¡nfhL mªehQl‹ 

c©lh¡F« nfhzkhdJ kW t£l¤ J©oYŸs nfhz¤Â‰F¢ rkkhdhš, mª ne®¡nfhL 

t£l¤Â‰F xU bjhLnfhlhF«.

	 AB v‹w nfh£L¤ J©oš P v‹gJ xU òŸë. PA #  PB 
v‹gJ PA, PB-I 	 g¡f§fshf¡ bfh©l br›tf¤Â‹ 

gu¥gsit¡ F¿¡»wJ.  Ïªj bgU¡fš gy‹ v‹gJ AB v‹w nfh£L¤ J©o‹ gFÂfsh»a 

PA k‰W« PB Mš mik¡f¥g£l¢ br›tf¤Â‹ gu¥gsÎ v‹W miH¡f¥gL»wJ.

nj‰w« 6.9
	 xU t£l¤Âš ÏU eh©fŸ 

x‹iwbah‹W c£òwkhf (btë¥òwkhf) 

bt£o¡ bfh©lhš xU ehâ‹ bt£L¤ 

J©Lfshš mik¡f¥gL« br›tf¤Â‹ 

gu¥gsÎ k‰bwhU ehâ‹ bt£L¤ 

J©Lfshš mik¡f¥gL« br›tf¤Â‹ 

gu¥gsé‰F¢ rk«.

	 gl«.6.31-š, O-it ikakhf cila t£l¤Âš AB k‰W« CD v‹w Ïu©L eh©fŸ,   

x‹iwbah‹W c£òwkhf P v‹w òŸëæš  bt£L»‹wd. vdnt, PA#PB = PC#PD.
	 gl« 6.32-š,  O-it ikakhf cila t£l¤Âš AB k‰W« CD v‹w Ïu©L eh©fŸ,  

x‹iwbah‹W btë¥òwkhf P v‹w òŸëæš  bt£L»‹wd. vdnt, PA#PB = PC#PD.  
vL¤J¡fh£L  6.12
	 xU t£l¤Â‹ òŸë A-š tiua¥gL« bjhLnfhL PQ v‹f.  AB  v‹gJ t£l¤Â‹ 

eh© v‹f.   nkY«, 54BAC+ = c k‰W« 62BAQ+ = c v‹W mikÍkhW t£l¤Â‹ nkš 

cŸs òŸë C våš, ABC+ -I fh©f.

tiuaiw

A B P

gl« 6.31 gl« 6.32

C
A

D

B
P

O

A
B

P

D

C

O
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Ô®Î:	 A-š PQ xU bjhLnfhL k‰W« AB xU eh©. 

	 vdnt, BAQ ACB 62+ += = c.  (bjhLnfhL - eh© nj‰w«)

	 nkY«, .BAC ACB ABC 180+ + ++ + = c  

	 (xU K¡nfhz¤Â‹ _‹W nfhz§fë‹ TLjš 180c)

	  			    ABC+  =  180 ( )BAC ACB+ +- +c

					      = 180c – (54c+ 62c) = 64c.
vL¤J¡fh£L  6.13
	 Ñœ¡fhQ« x›bthU gl¤ÂY« x-‹ kÂ¥ig fh©f.

	 (i)							       (ii)

Ô®Î

	 (i) 		Ï§F PA × PB = PC × PD	 (ii)  	 Ï§F PA × PB	 = PC × PD	

			  ( 		  PB	 = .
PA

PC PD  	          ( 	 9 4# 	 = (2+x) 2

	      vdnt, 		  x	 =  8 3
4
#   = 6.  		          x + 2 = 18 vdnt, x = 16.

vL¤J¡fh£L  6.14
	  gl¤Âš PA, PB v‹gd O-it ikakhf¡ bfh©l t£l¤Â‰F btë¥ òŸë 

P-æèUªJ tiua¥g£l bjhLnfhLfshF«. CD v‹gJ  t£l¤Â‰F 

E v‹D« òŸëæš tiua¥g£l bjhLnfhL. AP = 15 br.Û   våš,  T
PCD -æ‹ R‰wsit¡ f©LÃo.

Ô®Î	 btëna cŸs òŸëæèUªJ t£l¤Â‰F tiua¥g£l 

bjhLnfhLfë‹ Ús§fŸ rk« v‹gjid eh« m¿nth«.

	 CA` = CE,	 DB = DE,	 PA = PB.
	 `  		    TPCD -‹ R‰wsÎ	 = PC + CD + DP
						      =  PC + CE + ED + DP
						      = PC + CA + DB + DP
						      = PA + PB = 2 PA        (aPB = PA )
	 Mfnt,  TPCD -‹ R‰wsÎ	 = 2 #  15 =  30 br.Û.

vL¤J¡fh£L 6.15

	 ABCD v‹w eh‰fu«, mj‹ všyh g¡f§fS« xU t£l¤ij bjhLkhW mikªJŸsJ.  
AB = 6 br.Û, BC = 6.5 br.Û k‰W« CD = 7 br.Û våš, AD-‹ Ús¤ij¡ fh©f.

Ô®Î	 eh‰fukhdJ t£l¤ij bjhL« òŸëfŸ P, Q, R k‰W« S v‹f.

	 `  	 AP = AS   (1),	 BP = BQ   (2),	 CR = CQ   (3),	 DR = DS   (4).

A

BC

P Q

62c

62c

54c

gl« 6.33

C
A 8

3

4

x

D

B
P

A
5

B

P
4

2
D

x

C

gl« 6.34 gl« 6.35

D

C
A

PE

B

O

gl« 6.36
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	  (1), (2), (3) k‰W« (4) M»at‰iw¡ T£l¡»il¥gJ, 

	 AP + BP + CR + DR		= AS + BQ + CQ + DS
					    = AS + DS + BQ + CQ
	 ( 		  AB + CD	= AD + BC.
	 AD = AB + CD – BC  = 6  + 7  – 6.5 =6.5
	 Mfnt,  	AD = 6.5 br.Û.

gæ‰Á 6.3

1.	 gl¤Âš TP xU bjhLnfhL. A, B v‹gd t£l¤Â‹ ÛJŸs 

òŸëfŸ. +BTP = 72c k‰W« +ATB = 43c våš +ABT-I¡ 

fh©f.

2.	 xU t£l¤Âš AB, CD v‹D« ÏU eh©fŸ x‹iwbah‹W c£òwkhf P-æš 
bt£o¡ bfhŸ»‹wd. 

	 (i) CP = 4 br.Û,  AP = 8 br.Û.,  PB = 2 br.Û våš, PD-I¡ fh©f.

	 (ii) AP = 12 br.Û,  AB = 15 br.Û, CP = PD  våš,  CD-I¡ fh©f.

3.	 AB k‰W« CD v‹w ÏU eh©fŸ t£l¤Â‰F btëna P vD« òŸëæš bt£o¡ 

bfhŸ»‹wd. 

	 (i) AB = 4 br.Û,  BP = 5 br.Û k‰W«  PD = 3 br.Û våš, CD-I¡ fh©f.

	 (ii) BP = 3 br.Û, CP = 6 br.Û k‰W«  CD = 2 br.Û våš, AB-I¡ fh©f. 
4.	 xU t£l«, TABC-š g¡f« BC-I P-š bjhL»wJ. m›t£l«  AB k‰W« AC-fë‹ 

Ú£Áfis Kiwna Q k‰W« R-š bjhL»wJ våš, AQ = AR = 
2
1 (TABC-‹ R‰wsÎ) 

vd ãWÎf.

5. 	 xU Ïizfu¤Â‹ všyh¥ g¡f§fS« xU t£l¤Âid bjhLkhdhš                             

m›éizfu« xU rhŒrJukhF« vd ãWÎf.

6.	 xU jhkiu¥ óthdJ j©Ù® k£l¤Â‰F nkš 20 br.Û cau¤Âš cŸsJ. j©o‹ 

ÛÂ¥ gFÂ j©Ù® k£l¤Â‰F ÑnH cŸsJ.  fh‰W ÅR«nghJ j©L jŸs¥g£L,  

jhkiu¥ óthdJ j©o‹ Mu«g ãiyæèUªJ 40 br.Û öu¤Âš j©Ùiu¤ 

bjhL»wJ.  Mu«g ãiyæš j©Ù® k£l¤Â‰F¡ ÑnH cŸs j©o‹ Ús« fh©f?
7.	 br›tf« ABCD-‹ c£òw òŸë O-éèUªJ br›tf¤Â‹ KidfŸ A, B, C, D 

Ïiz¡f¥g£LŸsd våš, OA OC OB OD
2 2 2 2
+ = +  vd ãWÎf.

gæ‰Á 6.4

rçahd éilia¤ nj®ªbjL¡fÎ«.

1.	 9ABC-‹ g¡f§fŸ AB k‰W« AC M»at‰iw xU ne®¡nfhL Kiwna D k‰W« 
E-fëš bt£L»wJ. nkY«, m¡nfhL BC-¡F Ïiz våš 

AC
AE =

	 (A)  
DB
AD 	 (B)  

AB
AD 	 (C)  

BC
DE 	 (D)  

EC
AD

A B

T P
27 c

43c

A B

CD

6 br.Û

6.
5b

r
.Û

7 br.Û

P

Q

R

S

gl« 6.37
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2.	 9ABC-š AB k‰W« AC-fëYŸs òŸëfŸ D k‰W« E v‹gd DE <  BC v‹wthW 

cŸsd.  nkY«, AD = 3 br.Û,  DB = 2 br.Û k‰W« AE = 2.7 br.Û  våš, AC =

	 (A) 6.5 br.Û	 (B)  4.5 br.Û	 (C) 3.5 br.Û	   (D) 5.5 br.Û

3.	 9PQR-š RS v‹gJ R+ -‹ nfhz c£òw ÏUrkbt£o.  
PQ = 6 br.Û, QR = 8 br.Û,

	 RP = 4 br.Û  våš, PS =
	 (A)  2 br.Û	 (B)  4 br.Û	 (C)  3 br.Û	 (D)  6 br.Û

4.	 gl¤Âš 
AC
AB

DC
BD= , 40B c+ =  k‰W« 60C c+ =   våš, BAD+ =

	 (A)  30c 		  (B)  50c 	 (C)  80c 	 (D)  40c

5.	 gl¤Âš x-‹ kÂ¥ghdJ 

	 (A) 4 2$  myFfŸ	 (B) 3 2$  myFfŸ

	 (C) 0 8$  myFfŸ	 (D) 0 4$  myFfŸ

6.	 ABCT   k‰W« DEFT -fëš k‰W«B E C F+ + + += =  våš,

	 (A) 
DE
AB

EF
CA= 	 (B) 

EF
BC

FD
AB= 	 (C) 

DE
AB

EF
BC=       (D) 

FD
CA

EF
AB=

7.	 bfhL¡f¥g£l gl¤Â‰F¥, bghUªjhj T‰¿id¡ f©l¿f. 

	 (A) ADBT  +  ABCT  	 (B)  ABDT  +  ABCT   

	 (C) BDCT  +  ABCT   	 (D)  ADBT  +  BDCT

8.	 12 Û   ÚsKŸs xU ne®¡F¤jhd F¢Á, 8 Û ÚsKŸs ãHiy¤ jiuæš V‰gL¤J»wJ.  

mnj neu¤Âš xU nfhòu« 40 Û ÚsKŸs ãHiy¤ jiuæš V‰gL¤J»wJ våš, 

nfhòu¤Â‹ cau« 

	 (A) 40 Û	 (B) 50 Û	 (C) 75 Û	 (D) 60 Û

9.	 ÏU tobth¤j K¡nfhz§fë‹ g¡f§fë‹ é»j« 2:3 våš, mt‰¿‹ 

gu¥gsÎfë‹ é»j«

	 (A) 9 : 4	 (B) 4 : 9	 (C) 2 : 3	 (D) 3 : 2

10.	 K¡nfhz§fŸ ABC k‰W« DEF tobth¤jit.  mt‰¿‹ gu¥gsÎfŸ Kiwna 

100 br.Û 2, 49 br.Û 2  k‰W« BC = 8.2 br.Û  våš,  EF =
	 (A) 5.47 br.Û	 (B) 5.74 br.Û	 (C) 6.47 br.Û	 (D) 6.74 br.Û

11.	 ÏU tobth¤j K¡nfhz§fë‹ R‰wsÎfŸ Kiwna 24 br.Û, 18 br.Û v‹f. Kjš 

K¡nfhz¤Â‹ xU g¡f« 8 br.Û våš, k‰bwhU K¡nfhz¤Â‹ mj‰F x¤j g¡f« 

	 (A)  4 br.Û	 (B) 3 br.Û	 (C) 9 br.Û	 (D) 6 br.Û

P

S

Q R8 br.Û

4 br.Û
6br.Û

A

B CD
40c 06 c

A

B C

ED
x

8 10

4

56c

56c

CB

A

D
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12.	 AB, CD v‹gd xU t£l¤Â‹ ÏU eh©fŸ. mit Ú£l¥gL«nghJ P-š 

rªÂ¡»‹wd k‰W« AB = 5 br.Û, AP = 8 br.Û, CD = 2 br.Û våš, PD =

	 (A)  12 br.Û	 (B)  5 br.Û	 (C)  6 br.Û	 (D)  4 br.Û

13.	 gl¤Âš eh©fŸ AB k‰W« CD v‹gd P-š bt£L»‹wd 
AB = 16 br.Û, PD = 8 br.Û, PC = 6 k‰W« AP >PB våš, AP =

	 (A)  8 br.Û             (B) 4 br.Û		  (C) 12 br.Û	        (D)  6 br.Û

14.	 P v‹D« òŸë, t£l ika« O-éèUªJ 26 br.Û bjhiyéš cŸsJ.  P-æèUªJ 

t£l¤Â‰F tiua¥g£l PT v‹w bjhLnfh£o‹ Ús« 10 br.Û våš, OT = 

	 (A) 36 br.Û	 (B) 20 br.Û	      	 (C) 18 br.Û	    	 (D) 24 br.Û

15.	 gl¤Âš, PAB 120+ = c våš, BPT+ =

	 (A) 120o		  (B) 30o	  

	 (C) 40o	            	 (D) 60o

16.	 O-it ikakhf cila t£l¤Â‰F PA, PB v‹gd btë¥òŸë P-æèUªJ 

tiua¥g£l¤ bjhLnfhLfŸ. Ï¤bjhLnfhLfS¡F Ïilæš cŸs nfhz« 40o 

våš,  POA+  = 
	 (A) 70o	 (B) 80o	 (C) 50o	 (D) 60o

17.	 gl¤Âš, PA, PB v‹gd t£l¤Â‰F btënaÍŸs 
	 òŸë P-æèUªJ tiua¥g£l¤ bjhLnfhLfŸ. 
	 nkY« CD v‹gJ Q v‹w òŸëæš t£l¤Â‰F 
	 bjhLnfhL.  PA = 8 br.Û,  CQ = 3 br.Û  våš, PC = 

		  (A) 11 br.Û	 (B) 5 br.Û        (C) 24 br.Û	       (D) 38 br.Û

18.    	 br§nfhz ABCD -š B 90+ = c k‰W«  BD AC= .   BD = 8 br.Û, AD = 4 br.Û 
våš,  CD =

	 (A)  24 br.Û	 (B) 16 br.Û	 (C)  32 br.Û		  (D)  8 br.Û

19.	 Ïu©L tobth¤j K¡nfhz§fë‹ gu¥gsÎfŸ Kiwna 16 br.Û 2, 36 br.Û 2. 
Kjš K¡nfhz¤Â‹ F¤Jau« 3 br.Û våš, k‰bwhU K¡nfhz¤Âš mjid 

x¤j F¤Jau«

	 (A)  6.5 br.Û	 (B)  6 br.Û	 (C)  4 br.Û	 (D)  4.5 br.Û

20.	 ÏU tobth¤j K¡nfhz§fŸ ABCD  k‰W« DEFD  M»at‰¿‹ R‰wsÎfŸ 

Kiwna 36 br.Û, 24 br.Û. nkY«, DE = 10 br.Û  våš, AB =

	 (A)  12 br.Û 	 (B)  20 br.Û	 (C)  15 br.Û	 (D)  18 br.Û

A

B
C

D

P

A

BC

P T
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0c

A

B
C
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K¡nfhzéaš

7.1  	 m¿Kf«

	 t£l§fë‹ é‰fë‹ msÎfŸ k‰W« m›é‰fis 

tiu¥gL¤J« eh©fë‹ msÎfŸ M»a t‰¿‰F Ïilna 

cŸs¤ bjhl®Ãid étç¥gj‰fhf K¡nfhzéaš 

cUth¡f¥g£lJ. K¡nfhzéaš, 15 M« ü‰wh©o‰F¥ 

ÃwF xU K¡nfhz¤Â‹ nfhz§fë‹ msÎfis mj‹ 

g¡f§fë‹ Ús§fSl‹ bjhl®ò¥gL¤j¥ ga‹L¤j¥g£lJ. 

».K. 2M« ü‰wh©oš thœªj »nu¡f eh£il¢ nr®ªj 

ï¥gh®r° (Hipparchus) K¡nfhzéaè‹ gil¥ghs® vd¡ 

Tw¥gL»wJ. K¡nfhz¤Â‹ msÎfŸ vd¥ bghUŸgL«  

K¡nfhzéaš (Trigonometry) v‹D« brhšY¡Fça 

bgUik gh®¤njhnyhk° Ão°f°  (Bartholomaus Pitiscus)
(1561-1613) v‹gtiu¢ rhU«. 

     x‹gjh« tF¥Ãš, bt›ntW K¡nfhzéaš 

é»j§fŸ, mt‰¿‰»ilnaahd é»j¤ bjhl®òfŸ k‰W« 

K¡nfhzéaš m£ltizia¥ ga‹gL¤Â fz¡F 

fS¡F¤ Ô®Î fhQ« Kiw M»adt‰iw¡ f‰w¿ªnjh«. 

	 K¡nfhzéaš K‰bwhUikfŸ g‰¿Í«, kiyfŸ, 

f£ll§fŸ ngh‹wt‰¿‹ cau§fisÍ«, mitfS¡F 

Ïil¥g£l öu§fisÍ« neçilahf msªJ ghuhkš, 

K¡nfhzéaš é»j§fis k£L« ga‹gL¤Â mt‰iw 

f©l¿Í« Kiwfis¥ g‰¿Í« Ïªj m¤Âaha¤Âš eh« 

f‰f cŸnsh«.

7.2 	 K¡nfhzéaš K‰bwhUikfŸ

	 (Trigonometric identities)
	 xU rk‹ghlhdJ tiuaW¡f¥g£l kh¿ mšyJ 

kh¿fë‹ všyh kÂ¥òfS¡F« bkŒahdhš, m¢rk‹ghL 

xU K‰bwhUikahF« v‹gjid eh« m¿nth«. 

vL¤J¡fh£lhf,  2a b a ab b2 2 2
+ = + +^ h v‹w rk‹ghL 

xU K‰bwhUikahF«.  Vbdåš, mid¤J  bkŒba©fŸ 

a, b fS¡F« Ï¢rk‹ghL bkŒahF«.  

	 Ïnj ngh‹W xU nfhzkh¿æš, K¡nfhz 

é»j§fis¡ bfh©l¢ rk‹ghlhdJ,  mÂYŸs 

tiuaW¡f¥g£l nfhz§fë‹ všyh kÂ¥òfS¡F« 

bkŒahdhš, m¢rk‹ghL K¡nfhzéaš K‰bwhUik 

vd¥gL«.

K¡nfhzéaš

Ï¥gh®r°
(Hipparchus)

(190 - 120 ».K.)
»ß° (Greece)

	 Ït® K¡nfhzéaiy 

nk«gL¤Âdh®. K¡nfhzé 

aèš ga‹gL¤j¥gL« m£l 

tizfis cUth¡»dh®. nfhs 

K¡nfhzéaèš gy fz¡F 

fS¡F¤ Ô®éid¡ f©lh®.  

Nça‹ k‰W« rªÂu‹ g‰¿a 

jkJ nfh£ghLfëdhY« k‰W« 

mt® f©l¿ªj K¡nfhzéa 

èdhY«, Nça »ufz¤ij K‹ 

T£ona m¿tj‰F e«gfkhd 

Kiwia Kj‹ Kjèš 

ï¥gh®r° cUth¡»dh®.

      thåš el¡F« ãfœÎfis  

btW§f©zhš T®ªJ MŒÎ 

brŒa Ú©l fhykhf ga‹g£l 

gy thdéaš fUéfis 

òÂajhf¡ f©LÃo¤jJ 

k£Lä‹¿, Ï¤jifa gy 

fUéfis nk«gL¤Âa 

bgUikÍ« Ïtiu¢ rhU«.

	m¿Kf«

	K‰bwhUikfŸ

	cau§fS« öu§fS«

There is perhaps nothing which so occupies the middle position of  
mathematics as trigonometry – J.F. Herbart
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	 vL¤J¡fh£lhf 4sin c sin cos sin cosos 2 2i i i i i i+ - - =^ ^h h  v‹w   rk‹ghL 

i -‹ mid¤J kÂ¥òfS¡F« bkŒahjyhš,   Ï¢rk‹ghL xU K¡nfhzéaš 

K‰bwhUikahF«. ÏU¥ÃD« ( )sin cos 2i i+  = 1 v‹w rk‹ghL K‰bwhUik 

MfhJ. Vbdåš, Ï¢rk‹ghL  0i = c -‰F  bkŒah»wJ. Mdhš, 45i = c  våš,

sin cos45 45 2+c c^ h  =  
2

1

2

1 2

+c m =  2 1!  v‹gjhš, rk‹ghL bkŒ MfhJ.

  Ïªj m¤Âaha¤Âš, mid¤J K¡nfhzéaš K‰bwhUikfŸ k‰W« rk‹ghLfŸ 

M»ad kh¿fë‹ vªbjªj kÂ¥òfS¡F bghUSilajhf mik»‹wdnth, 

m«kÂ¥òfS¡F mit e‹F tiuaW¡f¥g£ljhf¡ fUj¥gL»‹wd.

	 Ãjhfuì‹ K‰bwhUikfŸ (Pythagorean identities) vd miH¡f¥gL« gaDŸs 

_‹W K‰bwhUikfis¤  jUé¤J, mt‰iw¥ ga‹gL¤Â  ntW Áy K‰bwhUikfis¥ 

bgWnth«.
	 br§nfhz 3ABC -š  AB BC AC2 2 2

+ =  					     (1)

 	 rk‹ghL (1)-‹ x›bthU cW¥igÍ«  AC2
Mš tF¡f¡ »il¥gJ,

	 	    	
AC
AB

AC
BC

2

2

2

2
+ 	= 

AC
AC

2

2
          ( 0 )AC !       

		    	     AC
AB

AC
BC 22

+` `j j 	= 1

	 vdnt, 	 cos sinA A
2 2

+ 	= 1
           A+ i=  v‹f.  0 90< <ic c vd cŸs i -‹ všyh kÂ¥òfS¡F« 

	    		  cos sin
2 2
i i+ 	=  1 		  				    (2)

 	 nkY«, 0 0cos sin2 2
+c c = 1 k‰W« 90 90cos sin2 2

+c c = 1 v‹gJ bjëth»wJ. 

	 vdnt,   (2) MdJ 0 90# #ic c v‹w všyh i  kÂ¥Ã‰F« bkŒahF«. 

	 (1)-I AB
2  Mš tF¡f¡ »il¥gJ,

			       
AB
AB

AB
BC

2

2

2

2
+ 	=  

AB
AC 2

` j       ( 0)ABa !

			 
AB
AB

AB
BC2 2

+` `j j 	= 
AB
AC 2

` j     (   1 tan
2
i+  = sec

2
i . 		  (3)

	  90i = c v‹w kÂ¥Ã‰F k‰W«tan seci i  tiuaW¡f¥glhjjhš, 

	 K‰bwhUik (3)MdJ 0 90<# ic c  v‹w  i -é‹ všyh kÂ¥òfS¡F« bkŒahF«.

	  Û©L« (1)-‹ x›bthU cW¥igÍ«  BC2
Mš tF¡f¡ »il¥gJ,

	 	     	
BC

AB

BC

BC
2

2

2

2

+ 	=  
BC
AC 2

` j 	   ( 0)BCa !   

			 
BC
AB

BC
BC2 2

+` `j j 	=  
BC
AC 2

` j 	 (   1cot
2
i+ = cosec2i . 	 	 (4)

	 0i = cv‹w kÂ¥Ã‰F k‰W«cot coseci i  tiuaW¡f¥glhjjhš, 

	 K‰bwhUik (4) MdJ   0 < 90#ic cv‹w všyh i -é‹ kÂ¥òfS¡F« bkŒahF«.

i
BA

C

gl« 7.1
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nk‰f©l K‰bwhUikfS¡F¢ rkkhd Áy KoÎfŸ ÑnH ju¥g£LŸsd. 

K‰bwhUik                      rkkhd tot§fŸ

(i)

(ii)

(iii)

sin cos 12 2i i+ =

1 tan sec2 2i i+ =

1 cot cosec2 2i i+ =

  1 ( ) 1mšyJsin cos cos sin2 2 2 2i i i i= - = -

 1 ( ) 1mšyJsec tan tan sec2 2 2 2i i i i- = = -

1( ) 1mšyJcosec cot cot cosec2 2 2 2i i i i- = = -

       nkny cŸs K‰bwhUikfis eh« FW§nfhz« i -éš ãUÃ¤JŸnsh«.  

Mdhš Ï«K‰bwhUikfŸ,  i -é‹ v«kÂ¥òfS¡F K¡nfhzéaš rh®òfŸ 

tiuaW¡f¥g£LŸsnjh m«kÂ¥òfS¡F Ï«K‰bwhUikfŸ bkŒahF«. 

Ï¥ghlüèš nfhz« i -é‹ FW§nfhz kÂ¥ò¡fis k£L« vL¤J¡bfhŸnth«.	

bghJthf, K¡nfhzéaš rh®òfŸ cŸs K‰bwhUikfis ã%Ã¡f xU bghJthd 

têKiw VJ« Ïšiy.  ÏU¥ÃD« ÑnH ju¥g£LŸs Áy c¤ÂfŸ, K¡nfhzéaš 

K‰bwhUikfis ã%Ã¡f gaDŸsjhf mikÍ«.

	 (i) 	 bfhL¡f¥g£LŸsit, ã%Ã¡f¥gl nt©oait M»at‰iw ftd¤Âš bfh©L 

K‰bwhUikfis¡ ftdkhf go¡fÎ«.

	 (ii)	 vëa gFÂia vL¤J éçth¡FtJ mšyJ RU¡Ftijél K‰bwhUikæ‹ 

Á¡fyhd gFÂia vL¤J¡bfh©L RU¡FtJ RygkhdJ. 

	 (iii)	Áy rka§fëš K‰bwhUikæ‹ ÏU g¡f§fëY« nfhitfŸ Á¡fyhf ÏU¥Ã‹, 

ÏU gFÂfisÍ« jå¤jåahf vL¤J¢ RU¡»,  xnu nfhitahf¤ jå¤jåahf¥ 

bgw nt©L«.

	 (iv)	 Ã‹d§fis x‹¿iz¡F«nghJ gšYW¥ò¡nfhitfë‹ T£lèš ga‹gL« 

Ïa‰fâj c¤Âfis¥ ga‹gL¤jÎ«. 

	 (v)  njit våš, x›bthU cW¥igÍ« mj‰F¢ rkkhd sine, cosine M»adt‰¿¡F 

kh‰¿ Ã‹ RU¡Ftj‰F Ka‰Á brŒaÎ«.

	 (vi) 	xU K‰bwhUik MdJ, , , ,tan cot cosec sec
2 2 2 2
i i i i  M»aitfSl‹ Toa 

cW¥òfis¡ bfh©oUªjhš 1sec tan
2 2
i i= +  k‰W« 1cosec cot

2 2
i i= +  

v‹gdt‰iw¥ ga‹gL¤JtJ e‹ik ga¡F«. 

vL¤J¡fh£L 7.1

	 1
cosec
sin

sec
cos

i
i

i
i+ =  v‹w K‰bwhUikia ãWÎf.

Ô®Î

	  
cosec
sin

sec
cos

i
i

i
i+ 	 = 

sin

sin

cos

cos
1 1
i

i

i

i+
` `j j

		   =  sin cos
2 2
i i+  = 1.

F¿¥òiu
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vL¤J¡fh£L 7.2

	
cos
cos cosec cot

1
1

i
i i i

+
- = -  v‹w K‰bwhUikia ãWÎf.

Ô®Î

	  
cos
cos

1
1

i
i

+
- 	 =	

1 cos

1 cos

1 cos

1 cos
#

+

-

-

-

i i

i i

^
^

^
^

h
h

h
h

		  = 	
1 cos

cos1
2 2

2

i

i

-

-^ h   = 
sin

cos1
2

2

i

i-^ h      ( 1 cos sin
2 2

a i i- = )

		  =	
sin
cos1
i
i-   = 

sin sin
cos1

i i
i-       

		  =	 cosec coti i-  .

vL¤J¡fh£L 7.3
	 [ ] [ ]cosec sin cosec sin tan cot90 90 1i i i i i i- - - - + =c c^ ^h h6 @
	 v‹w K‰bwhUikia ãWÎf.

Ô®Î 	 [ ] [ ]cosec sin cosec sin tan cot90 90i i i i i i- - - - +c c^ ^h h6 @

		  = sec cos cosec sin
cos
sin

sin
cosi i i i

i
i

i
i- - +^ ^ ch h m

		  = 
cos

cos
sin

sin
sin cos

sin cos1 1
2 2

i
i

i
i

i i
i i- - +` ` cj j m

		  = 1
cos
cos

sin
sin

sin cos
1 1

2 2

i
i

i
i

i i
- -c c `m m j	

		  = 
cos
sin

sin
cos

sin cos
1

2 2

i
i

i
i

i i
c c `m m j  = 1.			   ( )sin cos 12 2i i+ =

vL¤J¡fh£L 7.4

	    1
tan sec
tan sec

cos
sin

1
1

i i
i i

i
i

- +
+ - = +  vd ãWÎf.

Ô®Î 

	 	   
tan sec
tan sec

1
1

i i
i i
- +
+ -

		  = 
tan sec

tan sec sec tan
1

2 2

i i
i i i i

- +
+ - -^ h  		                sec tan 1

2 2
a i i- =^ h

	 	 =       					            				     
	        

 = 
 
( )

tan sec

tan sec sec tan

1

1

i i

i i i i

- +

+ - -^ h6 @     

                   =  
tan sec

tan sec tan sec

1

1

i i

i i i i

- +

+ - +^ ^h h

	         = tan seci i+   = 
cos
sin

cos cos
sin1 1

i
i

i i
i+ = + .

 ( (90 ) ,cosec seca i i- =c

(90 ) )sin cosi i- =c

tan sec

tan sec sec tan sec tan

1i i

i i i i i i

- +

+ - + -^ ^ ^h h h ( )a b a b a b
2 2

a - = + -^^ h h
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vL¤J¡fh£L 7.5

	 1
cot

tan
tan

cot tan cot
1 1i

i
i
i i i

-
+

-
= + +  v‹w K‰bwhUikia ãWÎf.

Ô®Î 

	
cot

tan
tan

cot
1 1i

i
i
i

-
+

-

			   = 

tan

tan
tan

tan

1 1 1

1

i

i
i
i

-
+

-
 =  

tan
tan
tan

tan
tan

1 1

1

i
i
i

i
i

-
+

-

			   = 
tan
tan

tan tan1 1
1

2

i
i

i i-
+

-^ h
 =  

tan
tan

tan tan1 1
1

2

i
i

i i-
+

- -^ ^h h

			   = 
tan
tan

tan tan1 1
1

2

i
i

i i-
-

-^ ^h h
 

		     = 
tan

tan
tan1

1 12

i
i

i-
-

^
`

h
j

	        		  = 1
tan tan

tan
1

1
3

i i
i

-
-

^
^

h
h   

			   =  
( )

1

tan tan

tan tan tan

1

1
2 2

i i

i i i

-

- + +^ ^h h
          a b a b a ab b3 3 2 2a = + +^ ^^ h hh

	        		  = 1
tan

tan tan
2

i
i i+ +  

			   =  
tan
tan

tan
tan

tan
1

2

i
i

i
i

i
+ +  =tan cot1i i+ +  

                  		  =  tan cot1 i i+ + .

vL¤J¡fh£L 7.6

       7sin cosec cos sec tan cot2 2 2 2
i i i i i i+ + + = + +^ ^h h  v‹w K‰bwhUikia ãWÎf.

Ô®Î 

   	 sin cosec cos sec2 2i i i i+ + +^ ^h h

		      	 = 2sin cosec sin cosec
2 2
i i i i+ + 2cos sec cos sec

2 2
i i i i+ + +

		      	 = 2 2sin cos cosec sec sin
sin

cos
cos

1 12 2 2 2
i i i i i

i
i

i
+ + + + +

		       	 = 1 1 1 2 2cot tan
2 2
i i+ + + + + +^ ^h h

		      	 = 7 tan cot
2 2
i i+ + .

– –
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vL¤J¡fh£L 7.7

	 1 3sin cos sin cos
6 6 2 2
i i i i+ = -^ h    v‹w K‰bwhUikia ãWÎf.

Ô®Î 

	 sin cos
6 6
i i+

		        	 = sin cos
2 3 2 3
i i+^ ^h h 		

		      	 = 3sin cos sin cos sin cos
2 2 3 2 2 2 2
i i i i i i+ - +^ ^h h

                                                                	                   ( 3 )a b a b ab a b
3 3 3a + = + - +^ ^h h

		      	 = 1 3sin cos
2 2
i i- .		        1sin cos2 2a i i+ =^ h	

vL¤J¡fh£L 7.8

	   
cos cos

sin sin tan
2

2
3

3

i i

i i i
-

- =   v‹w K‰bwhUikia ãWÎf.

Ô®Î

	  
2

2

cos cos

sin sin
3

3

i i

i i

-

-  = 
2 1

1 2

cos cos

sin sin
2

2

i i

i i

-

-

^

^

h

h

				        =
cos
sin

cos sin cos

sin cos sin

2

2
2 2 2

2 2 2

i
i

i i i

i i i

- +

+ -c
^

em
h
o       sin cos 12 2a i i+ =^ h

				        = ( )tan
cos sin

cos sin
2 2

2 2

i
i i

i i

-

-e o = tani .

vL¤J¡fh£L 7.9	

	  1 2 2
sec tan
sec tan sec tan tan

2

i i
i i i i i
+
- = - +  v‹w K‰bwhUikia ãWÎf.

Ô®Î

	 			    
sec tan
sec tan
i i
i i
+
-

				    = 
sec tan
sec tan

sec tan
sec tan

#
i i
i i

i i
i i

+
-

-
-c cm m

				    = 
sec tan

sec tan
2 2

2

i i

i i

-

-^ h

				    = sec tan

1

2i i-^ h 		                      sec tan 12 2a i i- =^ h

				    = sec tan 2i i-^ h    =  2sec tan sec tan
2 2
i i i i+ -

				    = 1 2tan tan sec tan
2 2
i i i i+ + -^ h         sec tan1

2 2
a i i= +^ h

				    = 1 2 2 .sec tan tan
2

i i i- +
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vL¤J¡fh£L 7.10	  

	
sec
sec

cos
sin1

1

2

i
i

i
i+ =

-
 vd ãWÎf.

Ô®Î	   				 

 	
			       	    

= 
cos

cos
1

1 1

i

i
+

  
=

  

				       = 1 cosi+  	 	

				       = ( )
( )
( )

cos
cos
cos

1
1
1

#i
i
i

+
-
- 		     	

				       = 1
cos
cos

1

2

i
i

-
-

				       = 
cos

sin
1

2

i
i

-
. 

vL¤J¡fh£L 7.11	

	 cosec sin sec cos
tan cot

1i i i i
i i

- - =
+

^ ^h h   v‹w K‰bwhUikia ãWÎf.

Ô®Î 
	 Kjèš,  ÏlJ g¡f¤Âš cŸsij vL¤J¡bfhŸnth«.	

	 cosec sin sec cosi i i i- -^ ^h h  

				    = 
sin

sin
cos

cos1 1
i

i
i

i- -` `j j

				    = 1 1
sin
sin

cos
cos

2 2

i
i

i
i- -c cm m	

				    =   
sin
cos

cos
sin

2 2

i
i

i
i   = sin cosi i   (1) 

	 mL¤jjhf, tyJ g¡f« cŸsij¡ fUJnth«.  

		   	  	
= 

 
cos
sin

sin
cos

1

i
i

i
i+  

			   	 = 

sin cos
sin cos

1
2 2

i i
i i+c m

	

				    = sin cosi i  		  	  (2)  

	  (1) k‰W« (2) M»at‰¿èUªJ, 

	 ( )cosec sin sec cosi i i i- -^ h 
tan cot

1
i i

=
+

.

sec
sec1
i
i+ ( )

( )
cos

cos
cos

1
i
i

i+

tan cot
1
i i+

F¿¥ò
	

sin cosi i
 	

		  = sin cos
1
i i  

		  = 
sin cos
sin cos
2 2i i
i i
+

  

		  = 

sin cos
sin cos

1
2 2

i i
i i+

		  = 

sin cos
sin

sin cos
cos

1
2 2

i i
i

i i
i+

		  = 
tan cot

1
i i+
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vL¤J¡fh£L 7.12
      tan sin mi i+ = , tan sin ni i- =  k‰W« m n!  våš,  4m n mn

2 2
- =  vd¡ fh£Lf.

Ô®Î

	 ,tan sin tan sinm ni i i i= + = -  v‹gd bfhL¡f¥g£LŸsd.

		     	 m n
2 2
-  	=  tan sin tan sin2 2i i i i+ - -^ ^h h

				    = 2 2tan sin sin tan tan sin sin tan
2 2 2 2
i i i i i i i i+ + - + -^ h

 				    = 4sin tani i                        			    	 (1)

	 nkY«, 	 mn4  	= tan sin tan sin4 i i i i+ -^ ^h h

				    = 4 tan sin
2 2
i i-  = 4

cos

sin sin
2

2
2

i

i i-e o

				    = 4 sin
cos

1 1
2

2
i

i
-c m 	

				    = 4 ( 1)sin sec
2 2
i i-

				    = 4 sin tan
2 2
i i    ( 1 )sec tan2 2a i i- =

				    = 4 .sin tani i 	   			   	  	 (2)

	  (1) k‰W« (2)-èUªJ,  4m n mn
2 2
- = .

vL¤J¡fh£L 7.13

	 tan cos sin2 2 2a b b= -  våš, cos sin tan2 2 2a a b- =   vd ãWÎf.

Ô®Î 
	 cos sin tan2 2 2b b a- =  vd¡ bfhL¡f¥g£LŸsJ.

				    cos sin

cos

sin
1

2 2 2

2

b b

a

a-
=

 				  
cos sin

cos sin

cos

sin
2 2

2 2

2

2

b b

b b

a

a

+

-
=

 	  T£lš fê¤jš é»jrk éÂia¥ ga‹gL¤j¡ »il¥gJ,	 		

	
( ) ( )

( ) ( )

cos sin cos sin

cos sin cos sin

sin cos

sin cos
2 2 2 2

2 2 2 2

2 2

2 2

b b b b

b b b b

a a

a a

- - +

- + +
=

-

+

			 

			 
(

	 sin

cos

sin cos2

2 1
2

2

2 2b

b

a a-
=

-

			   ( 	
cos

sin
sin cos

2

2
2 2

b

b
a a- = -

		        ( 	 .vd ãWt¥g£lJtan cos sin2 2 2b a a= -

F¿¥ò : T£lš-fê¤jš é»jrk éÂia¥ ga‹gL¤jhkY« nkny cŸs 

fz¡»‰F Ô®Î fhzy«.

 T£lš-fê¤jš é»jrk éÂ

 
b
a

d
c=  våš, 

a b
a b

c d
c d

-
+ =

-
+
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gæ‰Á 7.1
1.	 Ã‹tUtd x›bth‹W« K‰bwhUik MFkh vd¡ fh©f.

	 (i)  2cos sec
2 2
i i+ = +sini 		     	 (ii) cot cos sin

2 2
i i i+ =

2.	 Ã‹tU« K‰bwhUikfis ãWÎf.

	 (i)	 sec cosec sec cosec
2 2 22

i i i i+ = 	 (ii)	
cos

sin cosec cot
1 i

i i i
-

= + 	

	(iii)	
sin
sin sec tan

1
1

i
i i i

+
- = - 	 (iv)	 1

sec tan
cos sin
i i
i i

-
= +

	 (v)	 sec cosec tan cot
2 2
i i i i+ = + 	 (vi)	 1

sin cos
cos sin cot

1

2

i i
i i i
+

+ - =
^ h

	

	(vii)	 1sec sin sec tan1i i i i- + =^ ^h h 	 (viii)	
cosec cot

sin
i i
i
+

 = cos1 i-

3.	 Ã‹tU« K‰bwhUikfis ãWÎf.

	 (i)	
sin

sin

cos
cos

1

90

1 90i

i

i
i

+

-
+

- -

c

c
^

^
h

h
  = 2seci .

	 (ii)	
cot

tan
tan

cot sec cosec
1 1

1
i
i

i
i i i

-
+

-
= + .

	 (iii)	
tan

sin
cot

cos
cos sin

1
90

1
90

0 0

i
i

i
i

i i
-

-
+

-
-

= +
^ ^h h .

	 (iv)	 90
2 .

cosec
tan

cot
cosec sec

1
1

0

i
i

i
i i

+
-

+ + =
^ h

	 (v)	 .
cot cosec
cot cosec cosec cot

1
1

i i
i i i i
- +
+ - = +

	 (vi)	 2cot cosec tan sec1 1i i i i+ - + + =^ ^h h .

	 (vii)	
sin cos
sin cos

sec tan1
1 1

i i
i i

i i+ -
- + =

-
.

	 (viii)	
1 2 1tan

tan

sin

sin sin

90

90
0

0

2 2
i

i

i

i i

-
=

- -

-

^

^

h

h

	 (ix)	
cosec cot sin sin cosec cot

1 1 1 1
i i i i i i-

- = -
+

.

	 (x)	 ( )
tan cosec

cot sec sin cos tan cot
2 2

2 2

i i

i i i i i i
+

+ = +^ h.

4.	 sec tanx a bi i= +  k‰W« tan secy a bi i= +  våš, x y a b
2 2 2 2
- = - vd ãWÎf.

5.	 tan tanni a=  k‰W« sin sinmi a=  våš, 
1

1cos
n

m2

2

2

i =
-

- , n !+1, vd ãWÎf.

6.	 , k‰W«sin cos tani i i  v‹gd bgU¡F¤ bjhlçš (G.P.) ÏU¥Ã‹			 

	 1cot cot
6 2
i i- =  vd ãWÎf.
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gl« 7.2

7.3  	 cau§fS« öu§fS« (Heights and Distances)
	 nfhŸfS¡F»ilnaÍŸs öu«, vtbu°£ Áfu¤Â‹ 

cau«, äf¤ bjhiyéš cŸs Nça‹, rªÂu‹, ... ngh‹wt‰¿‰F 

ÏilnaÍŸs öu« M»ad v›thW ms¡f¥gL»‹wd mšyJ 

fz¡»l¥gL»‹wd v‹gJ ek¡F éa¥ghf cŸsJ. Ït‰iw 

msÎ ehlhit¡ bfh©L msél KoÍkh?

	 c©ikæš, m›thW ms¤jš v‹gJ ÏayhJ. 

K¡nfhzéaš é»j§fis¡ bfh©L Ïªj Ú©l öu§fis 

fz¡»l KoÍ« v‹gJ ek¡F M®t¤ij më¡»wJ. nkY« 

K¡nfhzéaš é»j§fŸ, njr¥gl§fis tiuaÎ« k‰W« 

m£rnuif, Ô®¡fnuifia¡ bfh©L xU Ôé‹mikél¤ij fhzÎ« ga‹gL»‹wd.  

	 Ânahliy£ (Theodolite) v‹w fUé ( gl« 7.2) xU bghUis c‰Wneh¡Fgtç‹ 

»ilãiy gh®it¡nfh£o‰F«, m¥bghUS¡F« Ïil¥g£l¡ nfhz¤ij ms¡f¥  

ga‹gL»wJ.  Ânahliy£ fUéæš, msÎfŸ F¿¡f¥ bg‰w x‹W¡bfh‹W 

br§F¤jhf cŸs Ïu©L¢ r¡fu§fS«, xU bjhiyneh¡»Í« cŸsd.  Ï¢r¡fu§fŸ, 

»ilk£l¡nfhz§fŸ k‰W« ne®¡F¤J¡ nfhz§fŸ M»at‰iw ms¡f cjÎ»‹wd.  

njitahd òŸëæ‹ nfhz¤ij ms¥gj‰F, bjhiyneh¡»ia m¥òŸëia neh¡»athW 

it¡fnt©L«. m¡nfhz msit bjhiyneh¡»æ‹ msÎnfhèš fhzyh«.

	 e« gŸëæ‹ bfho¡f«g¤Â‹ cau¤ij neuoahf msªJ gh®¡fhkš, mj‹ 

cau¤ij¡ fh©ngh«.

	 bfho¡ f«g¤Â‹ mo B-æèUªJ 10 Û öu¤Âš jiuæš A v‹w òŸëæš xU 

khzt‹ ã‹W bfh©oU¡»wh® v‹f. mt® bfho¡f«g¤Â‹ c¢Á Dia  60c  nfhz¤Âš 

gh®¡»wh®. mtUila »ilãiy¥ gh®it¡ nfh£o‹ k£l« E MdJ (Eye level) jiu 

k£l¤ÂèUªJ 1.2 Û cau¤Âš cŸsJ vd¡bfhŸnth«. (gl«.7.3I gh®¡f)

        br§nfhz DECT -š DEC+  = 60c

		  Ï¥bghGJ,	     tan60c	 = 
EC
CD

		  ( 	 CD	 = 60tanEC c

		  vdnt,  	 CD 	= 10 3 = 10#  1.732

				    = 17.32  Û

	 bfho¡f«g¤Â‹ cau«, 	 BD	 = BC + CD
			                                           = 1.2 + 17.32 = 18.52   Û 

	 Ï›thW, neuoahf msªJ gh®¡fhknyna e« gŸë¡ bfho¡f«g¤Â‹ 

cau¤ij e«khš fhz Ko»wJ. vdnt, xU br§nfhz K¡nfhz¤Âš xU g¡fK«, 

xU FW§nfhzK« bjçªjhš, K¡nfhzéaš é»j§fis ga‹gL¤Â k‰w g¡f 

msÎfis¡ f©LÃo¡f  ÏaY«. cau§fisÍ« k‰W« öu§fisÍ« fh©gÂš 

mo¡fo eh« ga‹gL¤J« Áy fiy¢ brh‰fis Ï¥nghGJ tiuaW¥ngh«. 

gl« 7.3

60
C

BA

10 Û

10 Û

1
.2

Û

D

E
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gl« 7.4

gh®it¡ nfhL (Line of sight) 
	 eh« xU bghUis¥ gh®¡F« nghJ, ekJ f©âèUªJ m¥bghUS¡F cŸs 

ne®¡nfhL gh®it¡nfhL vd¥gL«. Ï§F fz¡»L« öu« mšyJ r«kªj¥g£l öu« äf 

mÂfkhf cŸsjhš, bghUis xU òŸëahf¡ fUJ»nwh«.
Ïw¡f¡ nfhz« k‰W« V‰w¡ nfhz« (Angle of depression  and angle of elevation) 

Ïw¡f¡ nfhz«

»ilãiy gh®it¡ nfhL

gh®it¡nfhL

	   xU bghUŸ »ilãiy¥ gh®it 

nfh£o‰F¡ ÑnH ÏU¥Ã‹, m¥bghUis¥ 
gh®¡f eh« e« jiyia jhœ¤j nt©L«. 

Ïªj ãfœé‹ nghJ ekJ f©fŸ xU 

nfhz¤Âš ÑHhf ef®»‹wd.  Ï›thW 

V‰gL« nfhz« Ïw¡f¡ nfhz« 

vd¥gL«. mjhtJ, »ilãiy gh®it¡ 

nfh£o‰F¡ ÑnH bghUŸ ÏU¡F«nghJ 

gh®it¡ nfh£o‰F« »ilãiy¥ gh®it¡ 

nfh£o‰F« ÏilnaÍŸs nfhz« 

Ïw¡f¡ nfhz« vd¥gL«. (gl« 7.4). 

	 xU bghUŸ e« »ilãiy 

gh®it¡nfh£o‰F nkny ÏUªjhš, eh« 

jiyia ca®¤Â m¥bghUis¥ gh®¡f 

nt©oæU¡F«.  Ïªj ãfœé‹nghJ 

e« f©fŸ xU nfhz¤Âš nkyhf 

ef®»‹wd. Ï›thW V‰gL« nfhz« 

V‰w¡ nfhz« vd¥gL«. mjhtJ, 

»ilãiy gh®it¡ nfh£o‰F« 

nknyÍŸs gh®it¡ nfh£o‰F« 

ÏilnaÍŸs nfhz« V‰w¡ nfhz« 

vd¥gL«. (gl« 7.5).

 (i)	 gh®itahsç‹ cau« ju¥glhéoš gh®itahsiu xU òŸëahf vL¤J¡ 

bfhŸnth«.

(ii) gh®itahs® xU bghUis¥ gh®¡F« nghJ V‰gL« V‰w¡ nfhzkhdJ, 

m¥bghUëèUªJ gh®itahsiu¥  gh®¡F« nghJ V‰gL« Ïw¡f¡ nfhz¤Â‰F¢ 

rk«. 

	 cau§fŸ k‰W« öu§fŸ bjhl®ghd¡ fz¡FfS¡F¤ Ô®Î¡ fhz Ã‹tU« 

gofŸ ga‹gL«.

(i)	 édhéid¡ ftdkhf¥ go¤jÃ‹mj‰nf‰wthW xU vëa khÂç gl¤ij tiuf.
	 (ii)	 gl¤Âš j¡f milahs§fŸ bfhL¤J ju¥g£l kÂ¥òfis¡ F¿¡fÎ«.

   (iii)	fz¡»l nt©oa cau¤ij h  vd¡ bfhŸf.  öu¤ij x vd¡ bfhŸf.

	 (iv)	 fz¡»‰F¤ Ô®Î fhz cjÎ« K¡nfhzéaš é»j¤ij nj®ªbjL¡fÎ«.
	 (v)	 bfhL¡f¥g£l kÂ¥òfis¥ ÃuÂæ£L, njitahd kÂ¥Ãid¡ fh©f.

V‰w¡ nfhz«

»ilãiy gh®it¡ nfhL

gh®it¡nfhL

gl« 7.5
F¿¥ò
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B

h200 Û

A

30

C

gl« 7.7

	 Ã‹tU« brašghL, k‰w Kiwfis él bghUë‹ cau¤ij, vëa Kiwæš 

f©l¿a cjÎ«.

		xU c¿ŠR¡ FHè‹ (straw) ika¤Âš xU üè‹ xU 

Kidia¡ f£lÎ«.  k‰bwhU Kidia fh»j¥ g‰W¡ 

fUéÍl‹ (paper clip) f£Lf.
		Ïªj c¿ŠR¡ FHè‹ ika¤Âid xU nfhzkhåæ‹ 

(protractor)  mo¥òw¤Âš ÏW¡fkhf x£lÎ«. üyhdJ vªjéj 

jl§fš Ïšyhkš bjh§» xU F¤J¡nfh£il, V‰gL¤Jjiy 

cWÂ brŒf. 
		neuoahf ms¡f Ïayhj btënaÍŸs xU caukhd bghUis 

mjhtJ, Til¥gªJ tisa«, bfho¡f«g« mšyJ gŸë¡ 

f£ll¤Â‹ cau« Ït‰¿š VjhtJ x‹¿id¤ nj®Î brŒf.  

		c¿ŠR¡ FHè‹ _y« m¥bghUë‹ c¢Áia¥ gh®¡f.  üyhdJ nfhzkhåæ‹ 

msÅLfis bjhL«  Ïl¤Âš V‰gL« nfhz¤ij ms¡fÎ«. V‰w¡ nfhz« 

fhz, m¡nfhz mséid 90c- æèUªJ fê¡fÎ«.  Ï¡nfhz¤ij  i   v‹f.

		»ilãiy¥ gh®it¡ nfh£o‰F«, jiuk£l¤Â‰F« cŸs öu¤ij msªJ mij x 
v‹f. c‹ fhyoæèUªJ m¥bghUë‹ mo¥gFÂ¡F cŸs bjhiyitÍ« msªJ 

mij y vd¡ bfhŸsÎ«.

		Ït‰¿‹ msÎfis xU gl¤Âš F¿¡fÎ«.

		bghUë‹ cau« (h) fhz, tanh x y i= +  v‹w rk‹gh£il ga‹gL¤jÎ«.

vL¤J¡fh£L 7.14

	 200 Û ÚsKŸs üèdhš xU fh‰who f£l¥g£L gwªJ¡ bfh©oU¡»wJ. mªj 

üš jiuk£l¤Jl‹ 300 nfhz¤ij V‰gL¤Âdhš, fh‰who jiuk£l¤ÂèUªJ v›tsÎ 

cau¤Âš gw¡»wJ vd¡ fh©f. (Ï§F üš xU ne®¡nfh£oš cŸsjhf¡ fUJf)

Ô®Î	 jiuk£l¤ÂèUªJ fh‰who¡F cŸs öu« h v‹f.

	 gl¤Âš AC v‹gJ üè‹ Ús« v‹f.

	 CAB+ 	 =  30c k‰W«  AC =  200   Û 

	 vd bfhL¡f¥g£LŸsJ.

	 br§nfhz  3  CAB-š	 sin30c = h
200

	                          (      		    h = 200 30sin c

	 `  	             		    h =  200
2
1

#  = 100  Û

	 mjhtJ jiu k£l¤ÂèUªJ fh‰whoæ‹ öu« 100   Û. 

brŒJ gh®

gl« 7.6

fh»j¥g‰W 
fUé

üš

c¿ŠR FHš
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vL¤J¡fh£L 7.15
	 Rtçš rhŒ¤J it¡f¥g£l xU VâahdJ jiuÍl‹ 60c nfhz¤ij V‰gL¤J»wJ. 

Vâæ‹ mo Rt‰¿èUªJ 3.5    Û öu¤Âš cŸsJ våš, Vâæ‹ Ús¤ij¡ fh©f.

Ô®Î     AC  v‹gJ VâiaÍ«, B v‹gJ Rt‰¿‹ moiaÍ« F¿¡f£L«.

   	 Vâæ‹ Ús« ac = x  Û v‹f. 

	  CAB 60+ = c  k‰W«  AB =3.5  Û vd¡ bfhL¡f¥g£LŸsJ.

	  br§nfhz 3CAB -š,		  cos60c  =
AC
AB

		                ( 	                 AC   = 
60cos

AB
c

			                                      `   2 3.5 7x #= =  Û

	  vdnt, Vâæ‹ Ús« 7 Û MF«.

vL¤J¡fh£L 7.16

	 30 Û  ÚsKŸs xU f«g¤Â‹ ãHè‹ Ús« 10 3 Û våš,  Nçaå‹ V‰w¡ 

nfhz¤Â‹ (jiu k£l¤ÂèUªJ V‰w¡ nfhz«) mséid¡ fh©f.

Ô®Î 	  s v‹gJ Nçaå‹ ãiy vdÎ« Bc  v‹gJ f«g« vdÎ« 

bfhŸf.  

	 AB = 10 3  v‹gJ f«g¤Â‹ ãHè‹ Ús« v‹f. òŸë A-š 

Nçaå‹ V‰w¡nfhz« iv‹f.  

	  		  BC	 = 30 Û

   br§nfhz 3  CAB-š,	tan i 	 =
AB
BC  =  

10 3

30  =  
3

3

	 (           	 tan i 	 3=

	 `           	          i 	 60= c

	  jiu k£l¤ÂèUªJ Nçaå‹ V‰w nfhz« 60c.
vL¤J¡fh£L 7.17	

	 xU nfhòu¤Â‹ moæèUªJ 30 3 Û bjhiyéš ã‰F« xU gh®itahs®, 

m¡nfhòu¤Â‹ c¢Áæid 30c V‰w¡ nfhz¤Âš fh©»wh®.  jiuk£l¤ÂèUªJ 

mtUila »ilãiy¥ gh®it¡nfh£o‰F cŸs öu« 1.5 Û våš, nfhòu¤Â‹ 

cau¤ij¡ fh©f.

Ô®Î	 BD v‹gJ nfhòu¤Â‹ cau« v‹f.  AE v‹gJ jiuk£l¤Â‰F« gh®itahsç‹ 

»ilãiy¥ gh®it¡nfh£o‰F« Ïilna cŸs öu« v‹f.

60

C

A B3.5Û

x 

gl« 7.8

gl« 7.9
B

30 Û

A

C

10 3 Û

S

i
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30
C

BA

1
.5

Û

D

30 3 Û

30 3 Û

E

	 AB = EC v‹¿U¡FkhW AB-¡F Ïizahf EC-I tiuf.

	   AB = EC = 30 3  Û  k‰W« 

	   	 AE = BC = 1.5   Û  vd¡ bfhL¡f¥g£LŸsJ.

		  br§nfhz  3DEC-š,

	   		  tan30c	 = 
EC
CD

		                     ( 	 CD	 = 30tanEC
3

30 3=c

		                      ` 	 CD	 = 30  Û
        Mjyhš,   nfhòu¤Â‹ cau«, 	BD BC CD= +  
				     .1 5 30= +  = 31.5 Û
vL¤J¡fh£L 7.18
	 ne®¡F¤jhd xU ku¤Â‹ nkšghf« fh‰¿dhš K¿ªJ, m«K¿ªj gFÂ ÑnH 

éGªJélhkš, ku¤Â‹ c¢Á jiuÍl‹ 30c  nfhz¤ij V‰gL¤J»wJ. ku¤Â‹ c¢Á mj‹ 

moæèUªJ 30 Û bjhiyéš jiuia¤ bjhL»wJ våš, ku¤Â‹ KG cau¤ij¡ fh©f.

Ô®Î C v‹w òŸëæš ku« K¿ªJŸsJ 

vdÎ« ku¤Â‹ c¢Á¤ jiuia¤ bjhL« 

òŸë  A vdÎ« bfhŸf. kuÂ‹ B mo v‹f.

AB =30 Û  k‰W« 30CAB+ = c vd¡ 

bfhL¡f¥g£LŸsd.

	 br§nfhz 3CAB -š,

			     tan 30c	
AB
BC=

		                     (       	BC	= 30tanAB c 

		   ` 	 BC	
3

30=  

				    10 3= Û					     (1)

	 Ï¥bghGJ,	 30cos c	
AC
AB=

		                     ( 	 AC	 =  
cos
AB
30c

	 vdnt,  	 AC	 10 2 20 Û
3

30 2 3 3# #= = = .		  (2)

	 Mfnt, ku¤Â‹ cau« 		  BC AC 10 3 20 3= + = +  

				    30 Û3= .
vL¤J¡fh£L 7.19
	 X® mÂntf¥ ngh® ékhd«, jiu k£l¤ÂèUªJ 3000 Û cau¤Âš, k‰bwhU 

mÂntf¥ ngh® ékhd¤ij ne® nkyhf¡ fl¡»wJ. m›thW fl¡F« nghJ jiu 

k£l¤Âš xU F¿¥Ã£l òŸëæèUªJ mt‰¿‹ V‰w¡ nfhz§fŸ Kiwna 60c 
k‰W« 45c våš, mªj neu¤Âš Ïu©lhtJ ngh® ékhd« k‰W« Kjš ngh® ékhd« 

M»at‰¿‰F Ïil¥g£l öu¤ij¡ fz¡»Lf.     ( .3 1 732= ) 

gl« 7.10

30 Û

30

A B

C

gl« 7.11
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Ô®Î   O v‹w òŸëæèUª ngh® ékhd§fis c‰W neh¡Ftjhf¡ 

bfhŸnth«.

	 F¿¥Ã£l neu¤Âš mÂntf¥ ngh® ékhd§fŸ Ïu©L« 

x‹¿‰F nkyhf k‰bwh‹W ne®F¤jhf gw¡F« nghJ mt‰¿‹ 

ãiyfŸ  A, B v‹f.

	 AC = 3000  Û vd ÏU¡FkhW jiuæš cŸs òŸë C v‹f.

	 j‰nghJ, 60AOC+ = c k‰W« BOC 45+ = c.
   	 mÂntf¥ ngh® ékhd§fS¡F Ïil¥g£l öu« h v‹f.

	 br§nfhz 3BOC -š, tan45c 
OC
BC=

		                        ( 	    OC	= BC           ( 45 1)tana =
%  	

	 vdnt,          	 OC	 h3000= - 	                    		  (1)

	 br§nfhz 3AOC ,  	tan60c	=
OC
AC 	

		                         ( 	 OC	=  tan
AC
60 3

3000=%

				    1000
3

3000

3

3 3#= =    	 (2)

	 (1) k‰W« (2)-èUªJ ek¡F »il¥gJ,

 			   3000 – h	= 1000 3

		                          (     	 h	= 3000 1000 1.732#-  = 1268 Û
	 Ïu©L mÂntf¥ ngh® ékhd§fS¡F Ïil¥g£l öu« 1268  Û.

vL¤J¡fh£L 7.20
	 xU nfhòu¤Â‹ moæèUªJ xU F‹¿‹ c¢Áæ‹ V‰w¡nfhz« 60c v‹f. 

F‹¿‹ moæèUªJ nfhòu¤Â‹ c¢Áæ‹ V‰w¡nfhz« 30c k‰W« nfhòu¤Â‹ cau«  

50  Û våš, F‹¿‹ cau¤ij¡ fh©f. 

Ô®Î	 AD v‹gJ nfhòu¤Â‹ cau« k‰W« BC v‹gJ F‹¿‹ cau« v‹f.

       j‰nghJ, 60CAB+ = c,  30ABD+ = c  k‰W«  AD = 50 Û vd¡ bfhL¡f¥g£LŸsd.

		  BC = h Û£l® v‹f.

		  br§nfhz  DABT -š 	 30tan c	
AB
AD=

		                                  ( 	 AB 	 = 
tan
AD
30c

 

    ￼                                                  ` 	 AB	 50 3=  Û	        (1)

	 nkY«, br§nfhz   3CAB-š	 tan 60c 
AB
BC=  

                                                    ( 	 BC	 = 60tanAB c

		     (50 )h BC 3 3= =  = 150 Û   			   ( (1)  - èUªJ )

            vdnt, F‹¿‹ cau« 150     Û .

gl« 7.12
CO

B

h

3
0
0
0

-
h

45 60

A

3060

h

5
0

Û

B

C

A

D

gl« 7.13
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vL¤J¡fh£L 7.21
	 xU br§F¤jhd RtU«, xU nfhòuK« xU F¿¥Ã£l Ïilbtëæš cŸsd. 

nfhòu¤Â‹ c¢ÁæèUªJ gh®¡F« nghJ, Rt‰¿‹ c¢Á k‰W« mo M»at‰¿‹ Ïw¡f¡ 

nfhz§fŸ Kiwna  45c k‰W« 60c MF«. nfhòu¤Â‹ cau«  90 Û våš, Rt‰¿‹ 

cau¤ij¡ fh©f. ( 3  .1 732= )

Ô®Î 	 AE k‰W« BD v‹gd Kiwna RtiuÍ« nfhòu¤ijÍ« F¿¡»‹wd. 
	 AB=EC v‹wthW AB-¡F Ïizahf EC-I tiuf. vdnt, AE = BC.

	 AB = x Û  k‰W«  AE = h Û v‹f.

	 BD = 90 Û ,  60DAB+ = c k‰W« 45DEC+ = c (bfhL¡f¥g£LŸsJ)

	 		      AE =BC h=  Û

	 vdnt,	   CD =BD -BC h90= - .

	 br§nfhz      3DAB-š,	 tan60c	
AB
BD=  

x
90=

	                                  (  	 x	 30
3

90 3= =         (1)

	 br§nfhz   3DEC -š,	 tan45c	
EC
DC

x
h90= = -

		                          	     x	 h90= -        	          (2)
	 (1) k‰W« (2) M»at‰¿èUªJ, 90 h- 	= 30 3

	 Mfnt, Rt‰¿‹ cau«		       h 	 90 30 3= -  = 38.04   Û.

vL¤J¡fh£L 7.22
	 fl‰fiuæš cŸs br§F¤jhd¥ ghiw x‹¿‹ ÛJ f£l¥g£LŸs xU fy§fiu 

és¡f¤Âš ã‹W¡bfh©oU¡F«  xU ÁWä, »H¡FÂiræš ÏU glFfis¥ gh®¡»whŸ. 

m¥glFfë‹ Ïw¡f¡nfhz§fŸ Kiwna 30c, 60c k‰W« ÏU glFfS¡»ilnaÍŸs 

öu« 300   Û våš, flš k£l¤ÂèUªJ fy§fiu és¡f¤Â‹ c¢Áæ‹ öu¤ij¡ fh©f.

( glFfS«, fy§fiu és¡fK« xnu ne®¡nfh£oš cŸsd)

Ô®Î	 A k‰W« D v‹gd Kiwna ghiwæ‹ mo¥ghf« k‰W« fy§fiu és¡f¤Â‹ c¢Á 

v‹f. B k‰W« C v‹gd ÏU glFfŸ v‹f.
	 flš k£l¤ÂèUªJ fy§fiu és¡f¤Â‹ c¢Á¡F cŸs öu« h Û v‹f.
	   AB = x  Û v‹f.
	  bfhL¡f¥g£LŸsit :

	  ,ABD ACD60 30+ += =c c k‰W« BC = 300 Û.

	 br§nfhz ABDT -š,	 60tan c = 
AB
AD      

	                 (         AB 	= 
tan
AD
60c

	 vdnt,	                  x 	= h

3
			   (1)

gl« 7.15

30

60

60
30

C

D

A 300Û

h

x B

gl« 7.14
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 	 nkY«, br§nfhz  ACD3 -š, 

	        		  30tan c	= 
AC
AD

	 (          	 AC 	= 
tan
AD
30c

 (   00x 3+  =  

3

1
h

c m
  

	  		  x + 300	= h 3 						      (2)

	 (1)-I (2)-š ÃuÂæl¡ »il¥gJ  00h

3
3+  = h 3

	 ( 	     	h h3
3

- 	= 300

	 ` 		  h2 	=  300 3 .     vdnt,  h  = 150 3 .

	 flš k£l¤ÂèUªJ fy§fiu és¡f¤Â‹ c¢Á¡F cŸs öu«  = 150 3 Û.

vL¤J¡fh£L 7.23
       xU ÁWt‹, jiuæèUªJ 88.2 Û cau¤Âš »ilãiy¡ nfh£oš fh‰¿š efU« 

xU gÿid  60c V‰w¡ nfhz¤Âš gh®¡»wh‹. jiu¡F« mtdJ »ilãiy¥ gh®it¡ 

nfh£o‰F« Ïilna cŸs öu« 1.2 Û.  Á¿J neu« fê¤J, mnj Ïl¤ÂèUªJ mt‹ 

gÿid¥ gh®¡F« nghJ V‰w¡nfhz« 30cMf¡ Fiw»wJ våš, Ï¡fhy Ïilbtëæš 

gÿ‹ ef®ªj öu¤ij¡ fh©f.

Ô®Î 	 òŸë A-æèUªJ ÁWt‹ gÿid¥ gh®¥gjhf¡ 		

	 bfhŸnth«. 

	 E, D v‹gd gÿdhdJ A-š Kiwna 60c, 30c  V‰w 

nfhz¤ij V‰gL¤J« gÿå‹ ãiyfŸ v‹f.

	 B, C v‹gd BE = CD = 87 Û vd mikÍ« »il-		

	 ãiy¥ gh®it¡ nfh£oš cŸs òŸëfŸ v‹f. 

	 , k‰W«A B Cl l l v‹gd 1.2 ÛA A B B C C= = =l l l

	 v‹wthW mikÍ«, jiuæš cŸs òŸëfŸ v‹f.  

		  60EAB+ = c, 30DAC+ = c

	              Û88.2C D =l . 
	 vdnt,    BE	 87CD= =   Û.
	 nkY«, br§nfhz  3EAB-š, 	

	   tan60c 
AB
BE=

	     	 AB	= 
tan60
87

c
29

3

87 3= =

	 br§nfhz  3DAC-š 	  tan30c 
AC
DC=

gl« 7.16

30c

06 c
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	 vdnt,	 AC	 = 87
tan30
87 3=

c
.

	 Mfnt, gÿ‹ ef®ªj öu«     ED = BC	 AC AB= -

			                                                               87 29 583 3 3= - =  Û

vL¤J¡fh£L 7.24 
	 xU f£ll¤Â‹ nkš xU bfho¡ f«g« ã‰»wJ. jiuæYŸs xU òŸëæèUªJ 

bfho¡f«g¤Â‹ c¢Á k‰W« mo M»at‰¿‹ V‰w¡nfhz§fŸ Kiwna 60c k‰W« 45c 
v‹f. nkY« bfho¡ f«g¤Â‹ cau« 10 Û våš, f£ll¤Â‹ cau¤ij¡ fh©f.

( 3 .1 732= ) 
Ô®Î

	 A vD« òŸëæèUªJ bfho¡f«g¤Â‹ c¢Á k‰W« mo M»at‰¿‹ V‰w¡ 

nfhz§fŸ Kiwna 60c k‰W« 45c v‹f.

	 B v‹gJ f£ll¤Â‹ mo v‹f.
	 BC  k‰W« CD  v‹gd Kiwna f£ll¤Â‹ cau« k‰W« bfho¡f«g¤Â‹ cau¤ij¡ 

F¿¡»‹wd.

	 bfhL¡f¥g£lit: 45 , 60CAB DAB+ += =c c  k‰W« CD = 10 Û

	 j‰nghJ, BC h=  Û k‰W« AB x= Û v‹f. 

	 br§nfhz  3CAB-š,

			   tan 45c	
AB
BC= .  

	 vdnt,    AB  	=  BC    mjhtJ,   x = h  MF«.		  (1)
	 nkY«, br§nfhz 3DAB-š,

			   tan 60c	 = 
AB
BD

	                      (       	AB	 = 
tan
h

60
10+

%      (  x h

3

10= +     	  (2)

	 (1) k‰W« (2)-èUªJ, h = h

3

10+

		  ( 	   h h3 - 	 = 10

		  (               	 h	
3 1

10

3 1

3 1=
- +

+
c cm m

3 1
10 3 1

=
-
+^ h

				    .5 2 732= ^ h = 13.66 Û
	 vdnt, f£ll¤Â‹ cau« 13.66   Û .

vL¤J¡fh£L 7.25	

	 xUt® flšk£l¤ÂèUªJ 14 Û cauKŸs cŸs xU f¥gè‹ nkš js¤Âš ã‹W¡ 

bfh©L br§F¤jhd xU ghiw Kf£o‹ c¢Áæid 60c V‰w¡ nfhz¤ÂY« mj‹ 

moæid 30c Ïw¡f¡ nfhz¤ÂY« fh©»wh® våš, br§F¤jhd ghiwæ‹ cau« ahJ?

gl« 7.17
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Ô®Î 	 BD v‹gJ br§F¤jhd ghiwæ‹ cau« v‹f. A v‹gJ f¥gè‹ mo v‹f. f¥gè‹ 

nkš js¤Âš E v‹D« òŸëæèUªJ ghiw gh®¡f¥gL»wJ v‹f.  AE = 14 Û. 

	 AB-¡F Ïizahf AB	= EC v‹wthW EC-I  tiuf.

	 bfhL¡f¥g£lit: ,ABE DEC30 60+ += =c c k‰W« AE =14 Û.

	 br§nfhz	  3ABE -š,    tan30c	
AB
AE=

			   `     AB 	 = 14
tan
AE AB
30

3( =
c

 

	 vdnt,	 EC	 14 3=                ( AB ECa = )

	 br§nfhz  3DEC -æš, tan 60c	
EC
CD=

                               `     	 60 (14 )tanCD EC CD 3 3(= =c  = 42  Û

	  Mfnt, ghiwæ‹ cau« BD 	 BC CD= +  14 42= +  = 56 Û.

vL¤J¡fh£L 7.26
	 »ilãiyæš gwªJ bfh©oU¡F« xU Mfha ékhd¤ij A v‹D« 

òŸëæèUªJ gh®¡F«nghJ mj‹ V‰w¡ nfhz« 60c. m›ékhd« »ilãiyæš 15  
édhofŸ gwªj Ã‹ mnj¥ òŸëæèUªJ mªj Mfha ékhd¤Â‹ V‰w¡ nfhz« 30c 
Mf khW»wJ.  Ï›ékhd« 200 Û/é ntf¤Âš gwªJ bfh©oUªjhš, ékhd« gwªJ 

bfh©oU¡F« khwhj »ilãiy cau¤ij¡ fh©f. 

Ô®Î  	

	 A v‹D« òŸëæèUªJ  Mfha ékhd¤ij¥ 

gh®¥gjhf¡ bfhŸnth«. mj‹ Mu«gãiy E v‹f. 

15 édhofS¡F¥ Ã‹ Mfha ékhd¤Â‹ ãiy

D v‹f.  BE k‰W« CD v‹gd Mfha ékhd« 

gw¡F« khwhj cau« v‹f.  

	 0DAC 3+ = c k‰W«	 60EAB+ = c vd¡ 		  	

	 bfhL¡f¥g£LŸsJ.

	 BE CD h= =  Û v‹f.

	 AB = x Û v‹f.

	 15 édhofëš ékhd« br‹w öu«, 

	            ED 	= 00 152 # = 3000 Û           ( öu« = ntf« #fhy« )

	 mjhtJ,	    BC = 3000  Û.

	 br§nfhz 3DAC -š,    

	                tan30c 
AC
CD=

		  (        CD	 = 30tanAC c

gl« 7.19
B C

D
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30

gl« 7.18

60

30

C

B

E

A

1
4

Û

1
4

Û

D

30
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	 mjhtJ, h  	= ( 3000)x
3

1+ .						      (1)

	 br§nfhz  3EAB -š, 

	                 tan 60c = 
AB
BE

		  (        60tanBE AB h x3(= =c                	  		  (2)

	 (1) k‰W« (2)-èUªJ	 	 x3  x
3

1 3000= +^ h

	 ( 	               3x	 = 3000x + 	   ( 	 x = 1500   Û.

	 (2)-èUªJ       h 	= 1500 3  Û.

	 Mfha ékhd« gw¡F« khwhj »ilãiy cau« = 1500 3 Û.

gæ‰Á 7.2

1.	 xU Rik C®ÂæèUªJ (truck) Rikia Ïw¡f VJthf 30c V‰w¡ nfhz¤Âš xU 

rhŒÎ¤ js« (ramp) cŸsJ.  rhŒÎ¤ js¤Â‹, c¢Á jiuæèUªJ 0.9   Û cau¤Âš 

cŸsJ våš, rhŒÎ¤ js¤Â‹ Ús« ahJ?

2.	 cau« 150 br.Û cŸs xU ÁWä xU és¡F¡ f«g¤Â‹ K‹ ã‹wthW 150 3  br.Û 

ÚsKŸs ãHiy V‰gL¤J»whŸ våš, és¡F¡ f«g¤Â‹ c¢Áæ‹ V‰w¡ 

nfhz¤ij¡ fh©f.

3.	 A  k‰W« B v‹w ó¢ÁfS¡F Ïil¥g£l öu« 2 Û ÏU¡F« tiuæš, x‹W vG¥ò« 

xèia k‰wJ nf£f ÏaY«.  Rt‰¿èUªJ 1 Û öu¤Âš jiuæYŸs ó¢Á A MdJ 

xU ÁyªÂahš c©z¥gL« ãiyæš cŸs ó¢Á B-ia Rt‰¿š fh©»wJ. 
A-æèUªJ B-¡F V‰w¡ nfhz« 30c Mf ÏU¡F«nghJ A MdJ B-¡F 

v¢rç¡if xè éL¤jhš, ÁyªÂ¡F Ïiu »il¡Fkh mšyJ »il¡fhjh?          
(A-æ‹ v¢rç¡if xèia B nf£F«nghJ mJ j¥ÃéL« vd¡ bfhŸf)

4.	 ÏuÎ neu¤Âš xUt® ml® nkf_£l¤ js¤Âid¡ 

(cloud ceiling) fhz Ãufhrkhd xU és¡»‹ xëæid 

nkf¤ij neh¡» br§F¤jhf¢ brY¤J»wh®.  

m›és¡»èUªJ 100Û öu¤Âš, jiuæèUªJ

1.5 Û cau¤Âš bghU¤j¥g£l Ânahliy£ (Theodolite) 
_y« nkf_£l¤ij¥ gh®¡F«nghJ V‰w¡nfhz« 60c 
våš, ml® nkf_£l¤ js« v›tsÎ cau¤Âš cŸsJ? 
(gl« 7.20).

	 (F¿¥ò: ml® nkf_£l¤ js« v‹gJ äf¡ Fiwªj 

cau¤Âš ãyt¡Toa ml® nkf_£lkhF«. Mfha ékhd« ghJfh¥ghf nkny 

cauÎ«, jiu Ïw§fÎ« nghJkhd cau¤Âš ml® nkf_£l¤js« mika nt©L«.  

Ïuéš és¡»‹ xëæid¢ br§F¤jhf nkš neh¡»¢ brY¤Â ml® nkf_£l¤ 

js¤Âid xëu¢ brŒJ js¤Â‹ cau¤ij fh©»wh®fŸ).   

gl« 7.20

60 1.5 Û

100 Û
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5.	 40 br.Û ÚsKŸs xU CryhdJ (pendulum), xU KG miyé‹ nghJ, mj‹ 

c¢Áæš  60c nfhz¤ij V‰gL¤J»wJ.  mªj miyéš, Crš F©o‹ Jt¡f 

ãiy¡F«, ÏWÂ ãiy¡F« Ïilna cŸs äf¡ Fiwªj öu¤ij¡ fh©f.

6.	 x‹W¡bfh‹W nebuÂuhf cŸs ÏU ku§fë‹ ÛJ A, B v‹w ÏU fh¡iffŸ 15 Û   k‰W«

10 Û cau§fëš mk®ªJ¡ bfh©oUªjd.  mit jiuæèU¡F« xU tilæid 

Kiwna 45c k‰W« 60c Ïw¡f¡ nfhz¤Âš gh®¡»‹wd.  mit xnu neu¤Âš »s«Ã¡ 

Fiwthd ÚsKŸs¥ ghijæš rkntf¤Âš gwªJ, m›tilia vL¡f Ka‰Á¤jhš 

vªj gwit bt‰¿ bgW«? (ÏU ku§fë‹ mo, til M»ad xnu ne®¡nfh£oš cŸsd)

7.	 t£l toéš cŸs xU ó§fhé‹ ika¤Âš xU és¡F¡ f«g« ã‰»wJ. 
t£l¥ gçÂæš mikªj P, Q v‹D« ÏU òŸëfŸ és¡F¡ f«g¤Âdoæš 90c 
nfhz¤ij V‰gL¤J»‹wd. nkY«, P-æèUªJ és¡F¡ f«g¤Â‹ c¢Áæ‹ 

V‰w¡ nfhz« 30c MF«.   PQ = 30 Û våš, és¡F¡ f«g¤Â‹ cau¤ij¡ fh©f.

8.	 700 Û cau¤Âš gwªJ¡ bfh©oU¡F« xU bAèfh¥lçèUªJ xUt® X® M‰¿‹ 

ÏU fiufëš nebuÂuhf cŸs ÏU bghU£fis 30 , 45c c Ïw¡f¡ nfhz§fëš 

fh©»wh® våš, M‰¿‹ mfy¤ij¡ fh©f.  ( .3 1 732=  )

9.	 rkjs¤Âš ã‹W bfh©oU¡F« X  v‹gt®, mtçläUªJ 100 Û öu¤Âš gwªJ 

bfh©oU¡F« xU gwitæid  30c V‰w¡ nfhz¤Âš gh®¡»wh®. mnj neu¤Âš, 

Y v‹gt® 20 Û cauKŸs xU f£ll¤Â‹ c¢Áæš ã‹W bfh©L mnj gwitia 

45c V‰w¡ nfhz¤Âš gh®¡»wh®. ÏUtU« ã‹W bfh©L mt®fS¡»ilnaÍŸs 

gwitia vÂbuÂuhf¥ gh®¡»‹wd® våš, Y-æèUªJ gwit cŸs öu¤ij¡ fh©f.

10.	 tF¥giwæš mk®ªJ¡ bfh©oU¡F« xU khzt‹ fU«gyifæš  »ilãiy¥ 

gh®it¡ nfh£oèUªJ 1.5 Û cau¤Âš cŸs Xéa¤ij 30c V‰w¡ nfhz¤Âš 

fh©»wh‹. Xéa« mtD¡F¤ bjëthf¤ bjçahjjhš neuhf¡ fU«gyifia 

neh¡» ef®ªJ Û©L« mªj Xéa¤ij 45c V‰w¡ nfhz¤Âš bjëthf¡ 

fh©»wh‹ våš,  mt‹ ef®ªj öu¤ij¡ fh©f.

11.	 xU ÁWt‹ 30 Û cauKŸs f£ll¤Â‰F vÂnu F¿¥Ã£l öu¤Âš ã‰»wh‹.  

mtDila¡ »ilãiy¥ gh®it¡nfhL jiuk£l¤ÂèUªJ 1.5Û cau¤Âš cŸsJ.  

mt‹ f£ll¤ij neh¡» elªJ bršY« nghJ, m¡f£ll¤Â‹ c¢Áæ‹ V‰w¡ 

nfhz« 30c-èUªJ 60cMf ca®»wJ.  mt‹ f£ll¤ij neh¡» elªJ br‹w¤ 

öu¤ij¡ fh©f.

12.	 200 mo cauKŸs fy§fiu és¡f¤Â‹ c¢ÁæèUªJ, mj‹ fh¥ghs® xU 

njhâ k‰W« xU glF M»at‰iw gh®¡»wh®.  fy§fiu és¡f¤Â‹ mo,  njhâ 

k‰W« xU glF M»ad xnu Âiræš xnu ne®¡nfh£oš mik»‹wd. njhâ, 

glF M»at‰¿‹ Ïw¡f¡ nfhz§fŸ Kiwna k‰W«45 30c c v‹f.  Ï›éu©L« 

ghJfh¥ghf ÏU¡f nt©Lbkåš, mitfS¡F Ïil¥g£l öu« FiwªjJ 300 
moahf ÏU¡f nt©L«.  Ïilbtë Fiwªjhš fh¥ghs® v¢rç¡if xè vG¥g 

nt©L«. mt® v¢rç¡if xè vG¥g nt©Lkh?
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13.	 jiuæš ã‹Wbfh©oU¡F« xU ÁWt‹  fh‰¿š, »ilãiy¡ nfh£oš khwhj 

cau¤Âš ef®ªJ¡ bfh©oU¡F« xU gÿid¡ fh©»wh‹.  xU F¿¥Ã£l 

ãiyæš ÁWt‹ 60c V‰w¡ nfhz¤Âš gÿid¡ fh©»wh‹. 2 ãäl§fŸ fêªj 

Ã‹d® mnj ãiyæèUªJ ÁWt‹ Û©L« gÿid¥ gh®¡F«nghJ V‰w¡nfhz« 

30c Mf¡ Fiw»wJ.  fh‰¿‹ ntf« 29 3 Û/ãäl« våš, jiuæèUªJ gÿå‹ 

cau« fh©f.

14.	 xU neuhd beLŠrhiy xU nfhòu¤ij neh¡»¢ brš»wJ.  nfhòu¤Â‹ c¢Áæš 

ã‹W¡ bfh©oU¡F« xUt® Óuhd ntf¤Âš tªJ¡bfh©oU¡F« xU C®Âia 

30c Ïw¡f¡ nfhz¤Âš fh©»wh®.   6 ãäl§fŸ fêªj Ã‹d® mªj C®Âæ‹ 

Ïw¡f¡ nfhz« 60cvåš, nfhòu¤ij mila C®Â nkY« v¤jid ãäl§fŸ 

vL¤J¡ bfhŸS«? 

15.	 xU bra‰if¡ nfhS¡F xnu Âiræš óäæš mikªJŸs ÏU f£L¥gh£L 

ãiya§fëèUªJ m¢bra‰if¡ nfhë‹ V‰w¡ nfhz§fŸ Kiwna 30c k‰W« 
60c  vd cŸsd. m›éU ãiya§fŸ, bra‰if¡nfhŸ M»a Ïit _‹W« 

xnu br§F¤J¤ js¤Âš mik»‹wd.  ÏU ãiya§fS¡F« Ïilna cŸs 

öu« 4000 ».Û våš, bra‰if¡nfhS¡F«, óä¡F« Ïilna cŸs öu¤ij¡ 

fh©f. ( .3 1 732=  )
16.	 60 Û cauKŸs xU nfhòu¤ÂèUªJ xU f£ll¤Â‹ c¢Á k‰W« mo M»at‰¿‹ 

Ïw¡f¡ nfhz§fŸ Kiwna 30 60k‰W«c c våš, f£ll¤Â‹ cau¤ij¡ fh©f.
17.	 40 Û cauKŸs xU nfhòu¤Â‹ c¢Á k‰W« mo M»at‰¿èUªJ xU fy§fiu 

és¡»‹ c¢Áæ‹ V‰w¡ nfhz§fŸ Kiwna 30ck‰W« 60c våš, fy§fiu 

és¡»‹ cau¤ij¡ fh©f.   fy§fiu és¡»‹ c¢ÁæèUªJ nfhòu¤Â‹ 

mo¡F cŸs öu¤ijÍ« fh©f. 
18.	 xU Vçæ‹ nk‰gu¥Ãš xU òŸëæèUªJ fhQ«nghJ, 45 Û cau¤Âš 

gwªJ bfh©oU¡F« xU bAèfh¥lç‹ V‰w¡ nfhz« 30c Mf cŸsJ.  

m¥òŸëæèUªJ mnj neu¤Âš  j©Ùçš bAèfh¥lç‹ ãHè‹ Ïw¡f¡ 

nfhz« 60c våš, bAèfh¥lU¡F« Vçæ‹ nk‰gu¥Ã‰F« Ïil¥g£l¤ öu¤ij¡ 

fh©f.

gæ‰Á 7.3
rçahd éilia¤ nj®ªbjL¡fÎ«.

1.	 sin sec1
2 2
i i-^ h  =

	 (A)  0			   (B)  1			   (C)  tan2i 		  (D)  cos2i

2.	 tan sin1
2 2
i i+^ h  =

	 (A)  sin2i 		  (B)  cos2i 		  (C)  tan2i 		  (D) cot2i

3.	 cos cot1 1
2 2
i i- +^ ^h h = 

	 (A)  sin2i 		  (B)  0			   (C)  1			   (D)  tan2i

4.	 sin cos cos sin90 90i i i i- + -c c^ ^h h  = 

	 (A)  1			   (B)  0			   (C)  2			   (D)  –1
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5.	 1
cos

sin
1

2

i
i-

+
 =

	 (A)  cosi 					     (B)  tani

	 (C)  coti 					     (D)  coseci

6.	 cos sinx x
4 4

-  =

	 (A) 2 1sin x
2

- 				    (B) 2 1cos x
2

-

	 (C) 1 2sin x
2

+ 				    (D) 1 2 .cos x
2

-  

7.	 tani  = 
x
a  våš, 

a x

x
2 2
+

  -‹ kÂ¥ò

	 (A)  cosi 					     (B)  sini

	 (C)  coseci 					     (D)  seci

8.	 secx a i= , tany b i=  våš, 
a
x

b

y
2

2

2

2

-  -‹ kÂ¥ò

	 (A)  1			   (B)  –1			  (C)  tan2i 		  (D)  cosec2i

9.	
cot tan

sec
i i
i

+
 = 

	 (A)  coti 		  (B)  tani 		  (C)  sini 		  (D)  – coti

10.	
tan

sin sin

cot

cos cos90 90

i

i i

i

i i-
+

-c c^ ^h h  = 

	 (A)  tani 		  (B)  1			   (C)  –1			  (D)   sini

11.	 gl¤Âš,  AC = 

	 (A) 25 Û			   (B) 25 3  Û

	 (C) 
3

25  Û	       		  (D) 25 2  Û

12.	 gl¤Âš ABC+  = 

	 (A) 45c			  (B) 30c

	 (C) 60c     		  (D) 05 c

13.	 xU nfhòu¤ÂèUªJ 28.5 Û öu¤Âš ã‹W bfh©oU¡F« xUt® nfhòu¤Â‹ 

c¢Áia 45c V‰w¡ nfhz¤Âš fh©»wh®. mtUila »ilãiy¥ gh®it¡ nfhL 

jiuæèUªJ 1.5 Û cau¤Âš cŸsJ våš, nfhòu¤Â‹ cau«

	 (A)  30 Û					     (B)  27.5 Û

	 (C)  28.5 Û					     (D)  27 Û

60c
25 ÛA B

C

100 ÛA B

C

1
0
0

3
Û
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A B

C

85
 Û

i

14.	 gl¤Âš, sini  = 
17
15   våš,  BC = 

	 (A)  85 Û			   (B)  65 Û

	 (C)  95 Û			   (D)  75 Û

15.	 1 tan sin sin1 12i i i+ - +^ ^ ^h h h = 

	 (A)  cos sin2 2i i- 				    (B) sin cos2 2i i-

	 (C)   sin cos2 2i i+ 				    (D)  0 

16.	 cot cos cos1 1 12i i i+ - +^ ^ ^h h h = 

	 (A) tan sec2 2i i- 				    (B) sin cos2 2i i- 				  
(C) sec tan2 2i i- 				    (D) cos sin2 2i i-

17.	 1 1 1cos cot2 2i i- + +^ ^h h  = 

	 (A)  1			   (B)   –1		  (C)   2			   (D)   0

18.	
1
1

cot
tan

2

2

i

i

+
+  = 

	 (A)  cos2i 		  (B)  tan2i 		  (C)  sin2i 		  (D) cot2i

19.	
1

sin
tan
12

2
i

i
+

+
 = 

	 (A) cosec cot2 2i i+ 				    (B) cosec cot2 2i i- 				  
(C) cot cosec2 2i i- 				    (D) sin cos2 2i i-

20.	 9 9tan sec2 2i i-  = 

	 (A)  1			   (B)  0			   (C)  9			   (D)  –9	

c§fS¡F¤ bjçÍkh?

ghš v®nlh° (Paul Erdos) (kh®¢ 26, 1913 – br¥l«g® 20, 1996) v‹gt® 

A§nfç eh£il¢ nr®ªj fâjéaš m¿P® Mth®.  fâjéaš tuyh‰¿š 

mÂf v©â¡ifæš MŒÎ¡ f£Liufis btëæ£l m¿P® bgUk¡fëš 

Kj‹ikahdtuhf Ït® fUj¥gL»wh®.  Ïªj tifæš fâj nkij ènahdh®L 

MŒy® (Leanhard Euler) v‹gt® k£Lnk ÏtUl‹ x¥Ãl¤j¡ft®.  v®nlh° 1475 

MuhŒ¢Á¡ f£LiufisÍ«, ènahdh®L MŒy® 800 MuhŒ¢Á¡ f£LiufisÍ« 

fâj¤Âš vGÂÍŸsd®.  v®nlh° j‹ thœehëš 511 fâjéaš m¿P®fnshL 

nr®ªJ MŒÎ brŒJŸsh®. nkY«, fâj¤Âš MŒÎ brŒtij xU r_f 

nritahf¡ fUÂdh®.
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8.1  m¿Kf«

	 ne®nfh£L¤ J©Lfë‹ Ús§fŸ, js tot§fë‹ 

R‰wsÎfŸ k‰W« gu¥òfŸ, Â©k¥bghU£fë‹ 

tisgu¥òfŸ k‰W« fd msÎfŸ M»adt‰iw¥ 

g‰¿ étç¡F« toéaè‹ xU gFÂia mséaš 
(Mensuration) v‹»nwh«. m‹whl thœéš gy ãiyfëY« 

mséaš ga‹gLtjhš bghU£fë‹ msÎfis¥ g‰¿ 

f‰gJ äfÎ«  mtÁakh»wJ. mo¥gil toéaèš js«,  

g‹Kf¥ òw¥gu¥òfŸ k‰W« Â©k cUt§fë‹ (v.fh. 

nfhs§fë‹) tisgu¥òfŸ k‰W« mitfë‹ fd 

msÎfŸ M»adt‰iw fU¤Âš bfhŸ»nwh«.

	 òw¥gu¥Ã‰F« fdmsé‰F« cŸs é»j« MdJ 

ehndh m¿éaè‹  (Nano Science) K¡»a nfh£ghLfëš 

x‹whf fUj¥gL»wJ. Vbdåš, m›é»j« ehndh 

m¿éaè‹ msÎ k‰W« bjhêš EQ¡f¤ij ga‹gL¤J« 

msÎ rh®ªj g©òfis m¿ªJ bfhŸs mo¥gilahŒ 

mik»wJ.

	 eh« Ïªj m¤Âaha¤Âš cUis, T«ò, nfhs« k‰W« 

Ïizªj fd cUt§fë‹ òw¥gu¥òfŸ k‰W« fdmsÎfŸ 

M»adt‰iw v›thW fh©gJ vd¡ f‰f cŸnsh«.

8.2 òw¥gu¥ò mšyJ nk‰gu¥ò (Surface Area)
	 ÁÁèæš Áuhf° efu¤ij¢ rh®ªj äf¢Áwªj 

fâjéaš m¿Puhd M®¡»bko° 

(Archimedes) v‹gt® cUis x‹¿DŸ 

mid¤J òw§fisÍ« bjhLkhW äf¢ 

rçahf cŸsl¡»a nfhs¤Â‹ 

fdmsthdJ, mªj R‰W cUisæ‹ 

fdmséš _‹¿š Ïu©L g§fhf 

ÏU¡Fbkd ã%Ã¤jh®. Ïjid j‹Dila äf¢ Áwªj 

rhjid vd¡ fUÂdh®. mt® ãiwÎ brŒÍ« Kiwia  

ga‹gL¤Â xU gutisa éšè‹ Ñœ mikªj gFÂæ‹ 

gu¥ig¡ f©l¿ªjh®.

	 xU Â©k cUt¤Â‹ òw¥gu¥ò mšyJ nk‰gu¥ò 

v‹gJ mjDila btë¥òw¥ gu¥ò MF«. 

Mfnt, xU K¥gçkhz¥ bghUë‹ 

btë¥g¡f¥ gu¥òfŸ nr®ªJ »il¥gJ 

mj‹ òw¥gu¥ò MF«. Áy fd cUt§fë‹ 

òw¥gu¥Ãid mU»š cŸs gl§fŸ 8.1 
k‰W« 8.2 M»ad és¡F»‹wd.

mséašmséaš

	K‹Diu

	tisgu¥ò k‰W« 

fd msÎ

	v cUis

	v T«ò

	v nfhs«

	Ïizªj fd cUt§fŸ 

k‰W« khwh fdmsÎfŸ

M®¡»bko°
(Archimedes) 

(287 ».K. - 212 ».K.)
»ß°

	 g©il¡fhy fâjéaš 

m¿P®fëš òfœ ä¡f fâj 

nkijahf M®¡»bko° fUj¥ 

gL»wh®. 	 	   

	 toéaèš jstot§fŸ, 

mt‰¿‹ gu¥ò k‰W« K¥gçkhz 

Â©k¥ bghU£fë‹ òw¥gu¥òfŸ 

k‰W« fdmsÎfŸ bjhl®ghf 

mt® F¿¥Ãl¤j¡f tifæš  

g§fh‰¿ÍŸsh®.

gl« 8.1

Measure what is measurable, and make measurable what is not so

-Galileo Galilei

gl« 8.2

88

230
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gl« 8.3

gl« 8.4

gl« 8.6

F¿¥ò

tiuaiw

brŒJgh®

8.2.1 	ne® t£l cUis (Right Circular Cylinder)
	 xnu tot« k‰W« xnu msit¡ bfh©l t£ltot jh£fisnah mšyJ 

m£ilfisnah xU F¿¥Ã£l v©â¡ifæš vL¤J¡ bfh©L br§F¤jhf x‹¿‹ÛJ 

x‹W rçahf bghUªJ«go mL¡F« nghJ »il¡F« fdcUt« ne®t£l cUis vd¥gL«. 

Ït‰iw t£ltot mo¥g¡f¤Â‰F¢ br§F¤jhf ÏU¡FkhW it¡f¥gl nt©L« v‹gij 

ãidéš bfhŸf. (gh®¡f gl« 8.3)

		  xU br›tf¤ij mj‹ VnjD« xU g¡f¤ij m¢rhf¡ bfh©L xU 

KG¢R‰W RH‰W«nghJ  c©lhF« Â©k cUt« ne® t£l cUis vd¥gL«.

 		  ABCD xU br›tf« v‹f. Ï¢ br›tfkhdJ  
AB v‹w g¡f¤ij¥ bghU¤J xU KG¢R‰W 

RH‰w¥gLtjhf fUJnth« Ï¢RH‰ÁahdJ gl¤Âš

fh£oaJ ngh‹w X® ne®t£l cUisia  cUth¡F»wJ. 
Ï§F AB  v‹gJ cUisæ‹ m¢R vd¥gL«. AB-‹ 

Ús« cUisæ‹ Ús« (cau«) vdÎ« AD(= BC)-‹ Ús« 

cUisæ‹ Mu« vdÎ« miH¡f¥gL«.

(i)	 cUisæ‹ mo¥ghf« t£ltoéš Ïšiybaåš, 

mJ rhŒÎ cUis (Oblique cylinder) vd¥gL«.

(ii)	 cUisæ‹ m¢rhdJ mj‹ t£ltot 

mo¥ghf¤Â‰F br§F¤jhf Ïšiybaåš, mJ 

t£l cUis (Circular cylinder) vd¥gL«.

(iii) 	cUisæ‹ m¢rhdJ mj‹ t£l tot 

mo¥ghf¤Â‰F br§F¤jhf ÏU¥Ã‹ mJ ne®t£l 

cUis (Right circular cylinder) vd¥gL«.

(i)  ne®t£l cUisæ‹ tisgu¥ò (Curved Surface area of a right circular cylinder)
	 mU»YŸs gl¤Âš, ne®t£l cUisæ‹ mo k‰W« c¢Áæyikªj xnu msthd 

t£l¥ gFÂfŸ  x‹W¡bfh‹W Ïizahf cŸsd. nkY«,  

cUisæ‹ ne®¡F¤J  nk‰gu¥ò tisthf cŸsjhš, mj‹ 

gu¥ò cUisæ‹ tisgu¥ò  (lateral surface area or curved sur-
face area (CSA) ) mšyJ òw¥gu¥ò vd¥gL«. 

       cUisæ‹ tisgu¥ò  = mo¢R‰wsÎ #  cau«

		                  CSA =  r h2 #r  = rh2r  r. myFfŸ.

gl« 8.5
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F¿¥ò

rh2r

r 2r

r
2

r

gl« 8.7

7 br.Û

20
 b

r
.Û

gl« 8.9

gl« 8.8

R

r

hh

(ii)  	 Â©k ne®t£l cUisæ‹ bkh¤j¥ òw¥gu¥ò	
	 (Total surface area of a solid right circular cylinder)

	 bkh¤j¥ òw¥gu¥ò (TSA)	 = tisgu¥ò + mo¥g¡f¥ gu¥ò + nkš g¡f¥ gu¥ò

 			   = tisgu¥ò + 2  (mo¥g¡f¥ gu¥ò)

			   = rh2r  + r2 2
# r

 	 Mfnt, bkh¤j¥ òw¥gu¥ò	= ( )r h r2r +  r. myFfŸ.

(iii)  ne®t£l cŸÇl‰w cUis (Right circular hollow cylinder)

		 ÏU«ò¡ FHhŒ, Ïu¥g®FHhŒ ngh‹w Â©k cUt§fŸ cŸÇl‰w ne®t£l cUis 

toéš cŸsd.  h cau« bfh©l cŸÇl‰w cUisæ‹ btë Mu« k‰W« cŸ Mu« 

Kiwna R k‰W«  r  v‹f.

	 Ïj‹ tisgu¥ò	 	 = btë¥òw tisgu¥ò + c£òw tisgu¥ò

			   = Rh rh2 2r r+

	 Mfnt, tisgu¥ò	 = ( )h R r2r +  r.myFfŸ

	 bkh¤j¥ òw¥gu¥ò		  = tisgu¥ò  + 2 #  mo¥g¡f¥ gu¥ò

			   = 2 ( ) 2 [ ]h R r R r2 2
#r r r+ + -

			   = 2 ( ) 2 ( )( )h R r R r R rr r+ + + -

vdnt, cŸÇl‰w cUisæ‹ bkh¤j¥ òw¥gu¥ò   
		  = 2 ( )( )R r R r hr + - +  r. myFfŸ

	 nkY«, cŸÇl‰w cUisæ‹ jok‹,  w =  R r-  MF«.

Ï¥ghl¥gFÂæš njit¥gL«nghJ r  -‹ njhuha kÂ¥ghf 
7
22  vd¡ bfhŸnth«.

vL¤J¡fh£L 8.1
	 xU Â©k ne® t£l cUisæ‹ (solid right circular cylinder) Mu«  7  brÛ k‰W« cau« 

20 brÛ våš, mj‹  (i) tisgu¥ò  (ii) bkh¤j¥ òw¥gu¥ò M»at‰iw¡ fh©f.

(
7
22r =  v‹f).

Ô®Î	 r k‰W« h v‹gd Kiwna ne®t£l Â©k cUisæ‹ Mu« k‰W« cau« v‹f.  

	 Ï§F,	 r = 7  br.Û ,   h 	= 20  br.Û

	 j‰nghJ,	 tisgu¥ò	 = rh2r

		                                    = 2
7
22 7 20# # #

          ne®t£l cUisæ‹ tisgu¥ò = 880 r.br.Û

	 nkY«,	  bkh¤j¥ òw¥gu¥ò	 = ( )r h r2r + 	

				    = 2 [20 7]
7
22 7# # # +  = 44 27#

	 vdnt, 	 bkh¤j¥ òw¥gu¥ò	 = 1188 r. br.Û.
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vL¤J¡fh£L 8.2
	 xU Â©k ne® t£l cUisæ‹ bkh¤j¥ òw¥gu¥ò  

880 r.br.Û k‰W« mj‹ Mu« 10 br.Û våš, m›ÎUisæ‹ 

tisgu¥ig¡ fh©f (
7
22r =  v‹f). 

Ô®Î	  r k‰W« h v‹gd Kiwna Â©k ne®t£l cUisæ‹ 

Mu« k‰W« cau« v‹f. S v‹gJ Â©k ne®t£l 

cUisæ‹ bkh¤j¥ òw¥gu¥ò v‹f.

    	 Ï§F,   r =10 br.Û. nkY«  S	 = 880 r. br.Û 

	 Ï¥nghJ, S = 880   ( 	 [ ]r h r2r +  = 880

	 (  		  [ ]h2
7
22 10 10# # + 	 = 880

	 (  		  h + 10	 = 
2 22 10
880 7
# #

#

	 (  		  h + 10	 = 14 	

         	 vdnt, cUisæ‹ cau«, 	h	= 4 br.Û

	 nkY« cUisæ‹ tisgu¥ò,  

	 rh2r  = 2
7
22 10 4# # # 	 = 

7
1760

	 Mfnt, cUisæ‹ tisgu¥ò	 = 251
7
3 r.br.Û.

vL¤J¡fh£L 8.3

	 xU Â©k ne® t£l cUisæ‹ MuK« cauK« 2 : 5 v‹w é»j¤Âš cŸsd. mj‹ 

tis¥gu¥ò 
7

3960  r.br.Û våš, cUisæ‹ Mu« k‰W« cau« fh©f.  (
7
22r = v‹f)

Ô®Î:	 r k‰W« h v‹gd Kiwna xU Â©k ne®t£l cUisæ‹ Mu« k‰W« cau« v‹f.

		     r  :  h 	= 2 : 5   (   
h
r  =  

5
2 . vdnt,   r = h

5
2 .  

    ne®t£l cUisæ‹ tisgu¥ò	   = rh2r

	 (        	 2 h h
7
22

5
2

# # # # 	= 
7

3960  

	 (              	 h2 	= 
2 22 2 7
3960 7 5
# # #

# #   =  225

	                           		          h = 15     (       r =  h
5
2  = 6. 

	 Mfnt, 	cUisæ‹ cau« 15 br.Û  k‰W« Mu«  6 br.Û. 

vL¤J¡fh£L 8.4
	 120 br.Û ÚsK«, 84 br.Û é£lK« bfh©l xU rhiyia rk¥gL¤J« cUisia¡ 
(road roller) bfh©L  xU éisah£L¤Âlš rk¥gL¤j¥gL»wJ. éisah£L¤ Âliy 

rk¥gL¤j Ï›ÎUis 500 KG¢ R‰W¡fŸ RHy nt©L«. éisah£L¤Âliy rk¥gL¤j xU 

r. Û£lU¡F 75 igrh Åj«, Âliy¢ rk¥gL¤j MF« bryit¡ fh©f. (
7
22r = v‹f)

10 br.Û

880 br.Û2

gl« 8.10

kh‰W Kiw :

tisgu¥ò

	 = bkh¤j¥ òw¥gu¥ò – 
	      2×mo¥g¡f¤Â‹ gu¥ò

	 = 880 – 2 × r2r

	 = 880 – 2 1
7
22 02

# #

	 = 
7

1760  

	 = 251
7
3   r.br.Û.
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Ô®Î:  	rhiyia rk¥gL¤J« cUisæ‹ Mu« r = 42  br.Û k‰W« Ús« h = 120 br.Û.

cUisæ‹ xU KG¢R‰¿dhš	  	  
rk¥gL¤j¥gL« Âlè‹ gu¥ò	

3	 =  cUisæ‹ tisgu¥ò         	
	
					     = rh2r

					     2
7
22 42 120# # #=

					     = 31680 br.Û 2.
	     500 KG¢ R‰Wfëš     

3  rk¥gL¤j¥gL« Âlè‹ gu¥ò   	 = 31680#500 ￼

					     = 15840000 br. Û2

                                                     		  =
10000

15840000  = 1584 Û 2        (10,000 br. Û2 = 1 r.Û)

1 r. Û£lU¡F rk¥gL¤j MF« bryÎ = ` 
100
75

   vdnt, éisah£L¤Âliy rk¥gL¤j MF« bkh¤j¢ bryÎ  = 
100

1584 75#   =  ` 1188.

vL¤J¡fh£L 8.5
	 xU cŸÇl‰w cUisæ‹ cŸ k‰W« btë Mu§fŸ Kiwna 12 br.Û. k‰W«                         
18 br.Û.  v‹f.  nkY« mj‹ cau« 14 br.Û våš m›ÎUisæ‹ tisgu¥ò k‰W« bkh¤j¥  

òw¥gu¥ig¡ fh©f.  (
7
22r =  v‹f.)

Ô®Î : 	 r, R k‰W« h v‹gd Kiwna cŸÇl‰w cUisæ‹ cŸMu«, btëMu« k‰W« 

cau« v‹f.

     	 Mfnt,	   r = 12 br.Û,   R = 18 br.Û,   h = 14 br.Û, 

			   tisgu¥ò	 = 2rh(R+r)￼

				    = 2
7
22 14 18 12# # # +^ h 

				    = 2640 r.br.Û

       		  bkh¤j¥ òw¥gu¥ò	 = 2 ( )( )R r R r hr + - + ￼

		                      		  = 2 (18 12)(18 12 )
7
22 14# # + - + ￼

	                     		  = 2
7
22 30 20# # #  = 

7
26400 .￼

	Mfnt, bkh¤j¥ òw¥gu¥ò	 = 3771
7
3  r.br.Û.

8.2.2 	ne® t£l¡ T«ò (Right circular cone) 	

	 gå¡Tœ (ice cream) ãu«Ãa T«ò tot TL, nfhæš njç‹ c¢Á¥gFÂ, r®¡f° 

nfhkhëæ‹ bjh¥Ã, kUjhâ it¡F« T«ò tot fy‹ (mehandi container) ngh‹w 

Â©k§fis mšyJ bghU£fis eh« m‹whl thœéš gh®¡»nwh«. nk‰f©l 

fdcUt§fŸ ahÎ« mnefkhf ne®t£l¡ T«ò toéš cŸsd.

120 br.Û

84
 b

r
.Û

gl« 8.11

18 br.Û

12 br.Û

14
 b

r
.Û

gl« 8.12
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A

BC

A

B CD

A

B CD

gl« 8.13

	 xU Â©k¥ bghUë‹ mo¥ghf« rkjs t£l¥gFÂahf ÏUªJ, m¥gFÂæ‹ gu¥ò 

ÓuhfÎ« rhŒthfÎ« FiwªJ bfh©nl tU«nghJ ÏWÂæš xU òŸëæš KoÍkhdhš, 

m¥òŸë c¢Á vdÎ« m¤Â©k¥ bghUŸ T«ò vdÎ« miH¡f¥gL«.  ne®t£l¡ T«ò 

vd¡ TW«nghJ T«Ã‹ mo¥gFÂ t£l toéš cŸsJ vdÎ«, ne® v‹gJ t£l toéyhd 

mo¥g¡f¤Â‹ ika¤Â‹ têna¢ bršY« m¢R, mo¥g¡f¤ js¤Â‰F br§F¤jhf cŸsJ 

vdÎ« bghUŸgL«.  Ï¥ghl¥ gFÂæš, ne®t£l¡ T«ig tiuaW¤J mj‹ òw¥gu¥ig¡ 

fh©ngh«.  Ñœ¡fhQ« braš_y« xUt® T«Ãid neuoahf brŒJ gh®¡fyh«.

B-š br§nfhzKila xU br§nfhz 3ABC-I jo¤j xU jhëèUªJ 

bt£obaL¡fÎ«.  x‹W¡bfh‹W br§F¤jhd g¡f§fëš VnjD« xU 

g¡f¤Âš bf£oahd üiy x£Lf. üiy ifæš Ão¤J¡ bfh©L üiy 

m¢rhf¡ bfh©L K¡nfhz¤ij VnjD« xU Âiræš RH‰Wf.

	 v‹d ãfœ»wJ? Ï«K¡ 

nfhz¤ij RH‰Wtjhš V‰gL« 

cUt¤ij fhz Ko»wjh? 

Ï›thW RH‰W«nghJ cUthF« 

cUt« xU ne®t£l¡ T«ò MF«.

	 br§nfhz 3ABC MdJ, 

br§nfhz¤ij cŸsl¡»a AB 
v‹w g¡f¤ij m¢rhf¡ bfh©L  
360cRHY« nghJ V‰gL« 

fdcUt« ne® t£l¡ T«ò 

vd¥gL«.

Ï§F AB-‹ Ús¤ij T«Ã‹ cau« (h) vdÎ« BC-‹ Ús¤ij 

T«Ã‹ Mu« (r) vdÎ« AC-‹ Ús¤ij T«Ã‹ rhÍau« 

 l vdÎ« miH¡f¥gL»wJ.  gl¤ÂèUªJ (BC = BD = r) k‰W« 

(AD = AC = l) vdÎ« m¿ayh«.

br§nfhz 3ABC-š

	   rhÍau«,   	 l 	= h r2 2
+ ￼  ( Ãjhfu° nj‰w¥go) 

	 br§F¤Jau«, 	 h	= l r2 2
- ￼

		  Mu«, 	 r	= l h2 2
-  vd¡ fhzyh«.

	 (i)	 T«Ã‹ mo¥ghf« t£ltoéš Ïšiy 

våš, mJ rhŒÎ¡ T«ò (oblique cone) MF«.

	 (ii)	 T«Ã‹ m¢rhdJ mj‹ t£l tot 

mo¥ghf¤Â‰F br§F¤jhf Ïšiy våš, 

mJ t£l¡ T«ò (circular cone) vd¥gL«. 
	 (iii) 	T«Ã‹ t£l tot mo¥ghf¤Â‹ 

ika¤Â‰F br§F¤jhf c¢Á mikªjhš 

mJ ne® t£l¡ T«ò (right circular cone) vd¥gL«.  

gl« 8.14

O

B

A

gl« 8.15

brŒJgh®

A

B
C

l
h

rD

F¿¥ò
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cŸÇl‰w¡ T«Ã‹ tisgu¥ò (Curved surface area of a hollow cone)
	 xU t£l¡ nfhz¥gFÂæ‹ Mu« l vdÎ« mj‹ ika¡ nfhz« i  vdÎ« bfhŸf. 

L v‹gJ éšè‹ Ús« v‹f. vdnt,

L
l2r   = 360

ic
c  (  L  	= l2

360
#r i

c
c     (1)

Ï¥nghJ, eh« t£l¡ nfhz¥gFÂæ‹ 

Mu§fis x‹¿iz¤J xU ne®t£l¡ 

T«Ãid bgWnth«.

éšè‹ Ús« L = r2r . Ï§F r v‹gJ 

T«Ã‹ Mu«.

	 (1)-èUªJ eh« bgWtJ,

		  r2r 	= l2
360

#r i
c
c

	 (        	 r	=  l
360
i

c
c

c m

	 ( 	    
l
r 	= 

360
i

c
c

c m

A v‹gJ t£l¡ nfhz¥gFÂæ‹ 

gu¥ò våš,

	
A
l2r  = 360

ic
c   (   A = l

360
2r i

c
c

c m         					     (2)	

	 T«Ã‹ tisgu¥ò  =  t£l nfhz¥gFÂæ‹ gu¥ò = A

	        vdnt, T«Ã‹ tisgu¥ò A = l
360

2r i
c
c

c m = l
l
r2r ` j.     (rk‹ (2)-èUªJ)

Mfnt, 	T«Ã‹ tisgu¥ò= rlr  r. myFfŸ.

(ii) 	 Â©k ne® t£l¡ T«Ã‹ bkh¤j¥ òw¥gu¥ò

	 (Total surface area of a solid cone)

  Â©k¡ T«Ã‹ bkh¤j¥ òw¥gu¥ò 	= 
)

T«Ã‹  tisgu¥ò           
                                                                   + t£l mo¥gFÂæ‹ gu¥ò

					    =  rlr  + r2r

	 Â©k¡ T«Ã‹ bkh¤j¥ òw¥gu¥ò		= r l rr +^ h  r. myFfŸ.

vL¤J¡fh£L 8.6

	 xU Â©k ne® t£l¡ T«Ã‹ Mu« k‰W« rhÍau« Kiwna 35 br.Û k‰W« 37 br.Û. 

våš T«Ã‹ tisgu¥ò k‰W« bkh¤j¥ òw¥gu¥ig¡ fh©f.  (
7
22r =  v‹f)

r r2

r rl

gl« 8.17

l

l N

l

l

h

r

L

M M

i

gl« 8.16
L

xUt£l nfhz¥ gFÂæ‹ Mu§fis 

x‹¿iz¤J T«ò cUth¡F«nghJ Ñœ¡ 

fhQ« kh‰w§fŸ V‰gL»‹wd.

t£lnfhz¥gFÂ T«ò

 Mu« (l)                 "    rhÍau« (l)

  éšè‹ Ús« (L) "   mo¢R‰wsÎ r2r

 gu¥ò                      "    tis¥gu¥ò rlr

F¿¥òiu
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37br.Û

35br.Û

gl« 8.18

Ô®Î 	 r k‰W« l v‹gd Kiwna ne® t£l¡ T«Ã‹ Mu« k‰W« rhÍau« v‹f.

	 vdnt,   r 	= 35 br.Û,  l = 37 br.Û

	 Mfnt,   	 tisgu¥ò	 = rlr  = )(35 37r^ h   

				    = 4070 r.br.Û

	 nkY«,	 bkh¤j¥ òw¥gu¥ò	 = [ ]r l rr + ￼

				    = 
7
22 35 37 35# # +6 @

   	 Mfnt,	 bkh¤j¥ òw¥gu¥ò	= 7920 r.br.Û	

vL¤J¡fh£L  8.7

	 O k‰W« C  v‹gd Kiwna xU ne® t£l¡ T«Ã‹ mo¥gFÂæ‹ ika« k‰W« c¢Á v‹f.  
B v‹gJ mo¥gFÂæ‹ t£l¢  R‰W éë«Ãš VnjD« xU òŸë v‹f. T«Ã‹ mo¥gFÂæ‹ 

Mu« 6 br.Û k‰W« OBC 60o+ =  våš, T«Ã‹ cau« k‰W« tisgu¥ig¡ fh©f.

Ô®Î   Mu« OB = 6 br.Û k‰W« OBC 60o+ =  vd¡ bfhL¡f¥g£LŸsJ.

	 br§nfhz 3OBC-š

			    60cos o 	 = 
BC
OB

	 (    	 BC 	 = 
cos
OB
60c

	 ` 	         	 BC 	 = 
( )
2
1
6 	 = 12 br.Û

	 vdnt,   	T«Ã‹ rhÍau«  l	 = 12 br.Û

           nkY«, br§nfhz 3OBC-š 
			   tan60o 	 = 

OB
OC

	 (    	 OC 	 = tanOB 60c = 6 3        
	 Mfnt,  T«Ã‹ cau« OC  = 6 3  br.Û 	         
   	 vdnt, T«Ã‹ tisgu¥ò  rlr  = 6 12# #r  = 72r  r.br.Û.

	 (F¿¥ò 	   6oc 3= -I OC BC OB2 2 2
= -  èUªJ« bgwyh«)

vL¤J¡fh£L 8.8

	 21 br.Û MuKŸs xU  t£l¤ÂèUªJ 120c ika¡ nfhz« bfh©l xU t£l¡ 

nfhz¥gFÂia bt£obaL¤J,  mj‹ Mu§fis x‹¿iz¤J xU T«gh¡»dhš, 

»il¡F« T«Ã‹ tisgu¥ig¡ fh©f   (
7
22r = ).

Ô®Î   T«Ã‹ Mu« r v‹f	 	       
	 t£l nfhz¥gFÂæ‹ nfhz«, 120i= c	￼
 	 t£l nfhz¥gFÂæ‹  Mu«,    R  = 21 br.Û

6br.Û

A B

C

O
60c

gl« 8.19
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brŒJgh®

t£l¡nfhz¥gFÂæ‹ Mu§fis x‹¿iz¤J mjid xU T«ghf kh‰wyh«.

vdnt, T«Ã‹ mo¢R‰wsÎ = t£léšè‹ Ús« 

	 (  	  r2r  	= 2 R
360

#
i r

c
c

	 ( 	      r  	= R
360

#
i

c
c

vdnt, T«Ã‹ Mu« r 21
360
120

#= = 7 br.Û

nkY«, T«Ã‹ rhÍau« = t£l¡ nfhz¥gFÂæ‹ Mu« 

                          l = R (   l 	= 21 br.Û

vdnt, T«Ã‹ tisgu¥ò	= rlr ￼

			  = 
7
22 7 21# # 	 = 462 r.br.Û.

8.2.3 nfhs« (Sphere)
	 xU t£l tot¤ jf£oid mj‹ VnjD« xU é£l¤ij m¢rhf¡ bfh©L RH‰W« 

nghJ cUthF« fd cUt« nfhs« vd¥gL«. nkY«, nfhskhdJ xU K¥gçkhz¥ 

bghUshF«. mj‰F tisgu¥ò k‰W« fd msÎ c©L. 

(i) 	 xU Â©k¡ nfhs¤Â‹ tisgu¥ò (Curved surface area of a solid sphere)

	
xU t£l tot jf£il vL¤J¡ bfh©L, mj‹ xU é£l¤Â‹ têna xU üiy 

x£Lf. Ã‹ò é£l¤ij m¢rhf¡ bfh©L jf£oid 360c RH‰Wf. m¥nghJ njh‹W« 

bghUŸ gªJ ngh‹W fhz¥gL«.  Ï¥òÂa tot« nfhs« vd¥gL«.

    Ñœ¡fhQ« brayhdJ xU nfhs¤Â‹ tisgu¥ò mj‹ Mu¤Â‰F¢ rkkhd Mu« 
bfh©l xU t£l¤Â‹ gu¥Ã‹ eh‹F kl§»‰F¢ rkkhF« v‹gij m¿a cjÎ«.

�� xU be»ê¥ (Plastic) gªij 

vL¤J¡ bfhŸ. 

�� mj‹ c¢Áæš xU 

CÁia¥ bghU¤J. 

�� gªÂ‹ KGòw¥ gu¥igÍ« 

xU Óuhd üyhš Ïil 

btëæ‹¿ R‰Wf. 

�� Ïªüiy btëna 

vL¤J R‰Wtj‰F¥ 

ga‹gL¤j¥g£l üè‹ 

Ús¤ij ms¡f.

�� mªj üiy eh‹F 

rkghf§fshf Ãç¡f.

�� gl¤Âš fh£oaJ nghš eh‹F üš J©LfisÍ« jå¤jå t£ltoéš it¡fÎ« 

�� »il¤j Ï›t£l¤Â‹ Mu§fis ms¡f.

	 j‰nghJ, nfhs¤Â‹ Mu« = rk t£l§fë‹ Mu« .

		       nfhs¤Â‹ tisgu¥ò  = 4 #   t£l¤Â‹ gu¥ò = r4 2
# r

	   vdnt, nfhs¤Â‹ tisgu¥ò = r4 2r  r. myFfŸ.

r

r

r r

r

r2r

l

h

r

120c

21br.Û

21br.Û

r2r
gl« 8.20

gl« 8.21

kh‰W Kiw :

T«Ã‹ tisgu¥ò 
= t£l¡ nfhz¥gFÂæ‹ gu¥ò

= R
360

2
#

i r
c
c

= 
360
120

7
22 21 21# # #  = 462 r.br.Û.
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(ii) 	 Â©k miu¡nfhs« (Solid hemisphere)

	 xU Â©k¡ nfhs¤Â‹ ika« têahf¢ bršY« xU js« 

m¡nfhs¤ij ÏU rk ghf§fshf¥ Ãç¡F«. x›bthU gFÂÍ« xU 

miu¡nfhs« vd¥gL«.

Mfnt, miu¡nfhs¤Â‹ tisgu¥ò = nfhs¤Â‹ tisgu¥ò
2

 ￼

		                                       		 = r
2
4 2r   =2 r2r  r. myFfŸ.

miu¡nfhs¤Â‹ bkh¤j¥ òw¥gu¥ò   = miu¡ nfhs¤Â‹ tisgu¥ò 

					     + t£l¥gFÂ gu¥ò

				    = 2 r r2 2r r+

miu¡nfhs¤Â‹ bkh¤j¥ òw¥gu¥ò	= 3 r2r  r. myFfŸ.

(iii) 	 cŸÇl‰w miu¡nfhs« (Hollow hemisphere)

	 R k‰W« r v‹gd Kiwna cŸÇl‰w miu¡ nfhs¤Â‹ btë k‰W« cŸ Mu§fŸ v‹f.

cŸÇl‰w miu¡ nfhs¤Â‹ tisgu¥ò 

	 = 
cŸÇl‰w miu¡nfhs¤Â‹

btë¥òw tisgu¥ò

cŸÇl‰w miu¡nfhs¤Â‹

c£òw tisgu¥ò
+ )3

	 =2 R r22 2r r+ 	 = 2 R r2 2r +^ h r.myFfŸ.

  bkh¤j¥ òw¥gu¥ò  = ) btë¥òw tisgu¥ò + c£òw tisgu¥ò 		

				           + éë«ò¥ gFÂæ‹ gu¥ò          

                                =  R r R r2 2
2 2 2 2

r r r+ + -^ h

                                2 R r R r R r
2 2

r r= + + + -^ ^ ^h h h  
			             = R r3 2 2r +^ h r. myFfŸ.	

vL¤J¡fh£L 8.9

	 7 Û cŸé£lKŸs xU cŸÇl‰w nfhs¤ÂDŸ c£òwkhf xU r®¡f° Åu® nkh£lh® 

ir¡»ëš rhfr« brŒ»wh®. mªj rhfr Åu® rhfr« brŒa¡ »il¤ÂL« cŸÇl‰w¡ 

nfhs¤Â‹ c£ òw¥gu¥ig¡ fh©f. ( (
7
22r =  v‹f)

Ô®Î	 cŸÇl‰w nfhs¤Â‹ c£òw é£l«     2r = 7 Û

	 nkh£lh® ir¡»Ÿ Åu®, rhfr« brŒa¡ »il¤ÂL« gu¥ò	
				    =  nfhs¤Â‹ c£òw tisgu¥ò

                                                              	 = r4 2r  = (2 )r 2r  

				    = 
7
22 7

2
#

	 Mfnt, nkh£lh® ir¡»Ÿ Åu® rhfr« brŒÂL« Ïl¤Â‹ gu¥ò = 154 r.Û.

r2 2r

r2 2r

r2 2r

r2r

gl« 8.22

gl« 8.23

r R

gl« 8.24
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vL¤J¡fh£L 8.10

	 xU Â©k miu¡nfhs¤Â‹ bkh¤j òw¥gu¥ò 675r  r.br.Û våš mj‹ tisgu¥ig¡ 

fh©f.

Ô®Î 	 Â©k miu¡nfhs¤Â‹ bkh¤j¥ òw¥gu¥ò

   			   r3 2r 	 = 675r  r.br.Û

		                        ( 	 r2 	 = 225  
Â©k miu¡nfhs¤Â‹ tisgu¥ò = 2 r2r  = 2r  #225 = 450r  r.br.Û.

vL¤J¡fh£L 8.11

	 miu¡nfhs tot »©z¤Â‹ jok‹ 0.25  br.Û.  mj‹ c£òw Mu« 5 br.Û våš 

m¡»©z¤Â‹ btë¥òw tisgu¥ig¡ fh©f. ( 
7
22r =  v‹f)

Ô®Î	 r, R k‰W« w v‹gd Kiwna miu¡nfhs tot »©z¤Â‹ cŸ Mu«, 

	 btë Mu« k‰W« jok‹ v‹f. 

     	 vdnt,  r  = 5 br.Û, w = 0.25 br.Û

     	 `   btë Mu«    R = r + w = 5 + 0.25 = 5.25 br.Û	

                               btë¥òw tisgu¥ò = 2 R2r ￼

			   = . .2
7
22 5 25 5 25# # # ￼

          Mfnt, »©z¤Â‹ btë¥òw tisgu¥ò = 173.25 r.br.Û.

gæ‰Á 8.1

1.	 xU Â©k ne® t£l cUisæ‹ Mu« 14 br.Û k‰W« cau« 8    br.Û. våš, mj‹ 

tisgu¥ò k‰W« bkh¤j¥ òw¥gu¥ig¡ fh©f.

2.	 xU Â©k ne® t£l cUisæ‹ bkh¤j¥ òw¥gu¥ò 660 r. br.Û. mj‹ é£l« 14 br.Û. 

våš, m›ÎUisæ‹ cau¤ijÍ«, tisgu¥igÍ« fh©f.

3.	 xU Â©k ne® t£l cUisæ‹ tisgu¥ò k‰W« mo¢R‰wsÎ Kiwna 4400 r.br.Û 

	 k‰W« 110 br.Û. våš, m›ÎUisæ‹ cau¤ijÍ«, é£l¤ijÍ« fh©f. 

4.	 xU khëifæš, x›bth‹W« 50 br.Û. MuK«, 3.5 Û cauK« bfh©l 12 ne® t£l 

cUis tot¤ ö©fŸ cŸsd. m¤ö©fS¡F t®z« ór xU rJu Û£lU¡F 

` 20 Åj« v‹d brythF«? 

5.	 xU Â©k ne® t£l cUisæ‹ bkh¤j¥ òw¥gu¥ò 231 r. br.Û.  mj‹ tisgu¥ò 

bkh¤j òw¥gu¥Ãš _‹¿š Ïu©L g§F våš, mj‹ Mu« k‰W« cau¤ij¡ fh©f. 

6.	 xU Â©k ne® t£l cUisæ‹ bkh¤j òw¥gu¥ò 1540 br.Û 2.  mj‹ caukhdJ, 

mo¥g¡f Mu¤ij¥nghš eh‹F kl§F våš, cUisæ‹ cau¤ij¡ fh©f. 

7.	 Ïu©L ne® t£l cUisfë‹ Mu§fë‹ é»j« 3 : 2 v‹f. nkY« mt‰¿‹ 

cau§fë‹ é»j« 5 : 3 våš, mt‰¿‹ tisgu¥òfë‹ é»j¤ij¡ fh©f. 

675rbr.Û2

r

gl« 8.25

5br.Û

R
0.25br.Û

gl« 8.26
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8.	 xU cŸÇl‰w cUisæ‹ btë¥òw tisgu¥ò 540r  r.br.Û. mj‹ cŸé£l«

	 16 br.Û   k‰W« cau« 15 br.Û. våš, mj‹ bkh¤j òw¥gu¥ig¡ fh©f. 

9.	 xU cUis tot ÏU«ò¡FHhæ‹ btë¥òw é£l« 25 br.Û, mj‹ Ús« 20 br.Û. 

k‰W« mj‹ jok‹ 1 br.Û våš, m¡FHhæ‹ bkh¤j¥ òw¥gu¥ig¡ fh©f. 

10.	 xU Â©k ne®t£l¡ T«Ã‹ Mu« k‰W« cau« Kiwna 7 br.Û k‰W« 24 br.Û. 

våš, mj‹ tisgu¥ò k‰W« bkh¤j¥ òw¥gu¥ig¡ fh©f.

11.	 xU Â©k ne® t£l¡ T«Ã‹ c¢Á¡nfhz« k‰W« Mu« Kiwna 60ck‰W« 15 br.Û 
våš, mj‹ cau« k‰W« rhÍau¤ij¡ fh©f.

12.  	 xU Â©k ne® t£l¡ T«Ã‹ mo¢R‰wsÎ 236 br.Û . k‰W« mj‹ rhÍau« 12 br.Û  

våš, m¡T«Ã‹ tisgu¥ig¡ fh©f.

13.	 ne®t£l T«ò toéš Fé¡f¥g£l be‰Féaè‹ é£l« 4.2 Û k‰W« mj‹ cau« 

2.8 Û. v‹f.  Ïªbe‰Féaiy kiHæèUªJ ghJfh¡f »¤jh‹ Jâahš äf¢rçahf 

_l¥gL»wJ våš, njitahd »¤jh‹ Jâæ‹ gu¥ig¡ fh©.

14.	 180c ika¡ nfhzK« 21 br.Û. MuK« bfh©l t£lnfhz toéyhd ÏU«ò¤ 

jf£o‹ Mu§fis Ïiz¤J xU T«ò cUth¡f¥gL»wJ våš, m¡T«Ã‹ 

Mu¤ij¡ fh©f. 

15.	 xU ne®t£l Â©k¡ T«Ã‹ MuK« rhÍauK« 3 : 5 v‹w é»j¤Âš cŸsd. 

m¡T«Ã‹ tisgu¥ò 60r r.br.Û våš, mj‹ bkh¤j¥ òw¥gu¥ig¡ fh©f. 

16.	 98.56  r.br.Û òw¥gu¥ò bfh©l xU Â©k¡ nfhs¤Â‹ Mu¤ij¡ fh©f.

17.	 xU Â©k miu¡nfhs¤Â‹ tisgu¥ò 2772 r.br.Û våš, mj‹ bkh¤j¥ 

òw¥gu¥ig¡ fh©f.

18.	 Ïu©L Â©k miu¡nfhs§fë‹ Mu§fŸ 3 : 5 v‹w é»j¤Âš cŸsd. 

m¡nfhs§fë‹ tisgu¥òfë‹ é»j« k‰W« bkh¤j¥ òw¥gu¥òfë‹ é»j« 

M»at‰iw¡ fh©f. 

19.	 xU cŸÇl‰w miu¡nfhs¤Â‹ btë Mu« k‰W« cŸ Mu« Kiwna 4.2 br.Û k‰W« 

2.1 br.Û våš mj‹ tisgu¥ò k‰W« bkh¤j  òw¥gu¥ig¡ fh©f. 

20.	 miu¡nfhs tot nk‰Tiuæ‹ c£òw tisgu¥Ã‰F t®z« ór nt©oÍŸsJ.  

mj‹ c£òw mo¢R‰wsÎ 17.6 Û våš, xU rJu Û£lU¡F ` 5 Åj«, t®z« ór 

MF« bkh¤j bryit¡ fh©f. 

8.3  fd msÎ (Volume)
	 ÏJtiu Áy Â©k¥ bghU£fë‹ òw¥gu¥ò bjhl®ghd fz¡Ffis¡  f©nlh«. 

Ï¥nghJ eh«, Áy e‹f¿ªj fd cUt§fë‹ fdmsÎfis v›thW fz¡»LtJ vd¡ 

fh©ngh«. fdmsÎ v‹gJ Ïl¤ij mil¤J¡ bfhŸS« msÎ MF«. xU Â©k¥ 

bghUë‹ fdmsÎ v‹gJ Â©k¥ bghUë‹ v©rh®ªj Áw¥Ãašò MF«.

	 vL¤J¡fh£lhf, xU Â©k¥ bghUis XuyF g¡f« bfh©l KoÎW v©â¡ifæš 

fd¢ rJu§fshf¥ Ãç¡f KoÍkhdhš, m¡fd¢rJu§fë‹ v©â¡ifna m¥bghUë‹ 

fdmsÎ MF«. 
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	 gl« 8.27-š cŸs fd¢rJu¤Â‹ fdmsÎ 

				    =  g¡f«  #  g¡f« #  g¡f« 
				    = 1 br.Û #1 br.Û #1  br.Û  = 1 f. br.Û. 
	 xU bghUë‹ fdmsÎ 100 f.br.Û vd¡ TWnthkhdhš, 

m¥bghUis KGtJ« ãu¥g ek¡F 1 f.br.Û fdmsÎ bfh©l 100 

fd¢rJu§fŸ njit v‹gij cz®¤J»wJ. 

	 tisgu¥ig¥ nghynt fdmsÎ« xU äif kÂ¥ghF«. nkY« Â©k¥ bghU£fë‹ 

Ïl¥bga®édhš mt‰¿‹ fdmséš kh‰w« V‰gLtÂšiy. Áy fd cUt§fë‹ 

fdmsÎfŸ ÑnH étukhf ju¥g£LŸsd. 

8.3.1  ne®t£l cUisæ‹ fdmsÎ (Volume of a right circular cylinder)

	 (i)  Â©k ne®t£l cUisæ‹ fdmsÎ

	      (Volume of a solid right circular cylinder)

	 ne®t£l cUisæ‹ mo¥g¡f¥ gu¥ò k‰W« cau« M»at‰¿‹ 

bgU¡f‰gy‹ m›ÎUisæ‹ fdmsÎ vd¥gL«. 
            vdnt, cUisæ‹ fdmsÎ,  V = mo¥g¡f¥gu¥ò #  cau« 

						             = r2r  #  h

	 Mfnt, ne®t£l cUisæ‹ fdmsÎ, V  = r h2r  f. myFfŸ MF«.

	 (ii) cŸÇl‰w cUisæ‹ fdmsÎ (ga‹gL¤j¥g£l cnyhf¤Â‹ fdmsÎ) 
	      (Volume of a hollow cylinder) 

	 R k‰W« r v‹gd Kiwna cŸÇl‰w cUisæ‹ btë 

k‰W« cŸ Mu§fŸ v‹f. nkY« h v‹gJ cUisæ‹ cau« v‹f. 

fdmsÎ, V  	 =  
btë¥g¡f cUisæ‹

fdmsÎ

cŸg¡f cUisæ‹

fdmsÎ
- )3

		     = R h r h2 2r r-

Mfnt, cŸÇl‰w cUisæ‹ fdmsÎ, 
	      V 	  =  ( )h R r2 2r -  f.myFfŸ MF«.

vL¤J¡fh£L 8.12
	 xU ne®t£l cUisæ‹ tisgu¥ò 704 r.br.Û k‰W« mj‹ cau« 8 br.Û våš, 

m›ÎUisæ‹ fdmsit è£lçš fh©f. ( 
7
22r = )

Ô®Î	  r k‰W« h v‹gd Kiwna xU ne®t£l cUisæ‹ Mu« k‰W« cau« v‹f.
	 h = 8 br.Û,  	 tisgu¥ò = 704 r.br.Û

		  tisgu¥ò	 = 704
	 ( 	 2 rhr 	 = 704

	 ( 	 r2
7
22 8# # # 	 = 704

	 ` 	                 r	 = 
2 22 8
704 7
# #

#   = 14 br.Û

1br.Û
1br.Û

1br.Û

1br.Û2

gl« 8.27

h

r2r

V r h2r=

gl« 8.28

R

gl« 8.29

r

704br.Û2

8b
r

.Û

r

gl« 8.30
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	 cUisæ‹ fdmsÎ,	 V	 = r h2r ￼￼

		                           		  = 
7
22 14 14 8# # # 	￼￼

				    = 4928 f.br.Û				  
		  cUisæ‹ fd msÎ	 = 4.928 è£l®.                   (1000 f.br.Û = l è£l®)

vL¤J¡fh£L 8.13 	

	 xU cŸÇl‰w ÏU«ò FHhæ‹ Ús« 28 br.Û., mj‹ btë k‰W« cŸé£l§fŸ 

Kiwna 8 br.Û k‰W« 6 br.Û.  våš, ÏU«ò¡ FHhæ‹ fdmsit¡ fh©f. nkY« 1 f.br.Û 

ÏU«Ã‹ vil 7 »uh« våš, ÏU«ò¡ FHhæ‹ vilia¡ fh©f. ( 
7
22r = )

Ô®Î	 r, R k‰W« h v‹gd Kiwna ÏU«ò¡FHhæ‹ cŸ Mu«, btë Mu« k‰W« cau« v‹f. 

	 2r =  6 br.Û,   2R = 8 br.Û ,	    h  = 28 br.Û

	 vdnt, r =  3 br.Û k‰W« R = 4 br.Û

	 ÏU«ò¡ FHhæ‹ fdmsÎ, 	 V	 = ( )( )h R r R r# #r + - ￼

				    = ( )( )
7
22 28 4 3 4 3# # + -

	 `                           fdmsÎ,	 V	 = 616 f.br.Û

      	 1 f.br.Û ÏU«Ã‹ vil	 = 7 »uh« 

	 616 f.br.Û ÏU«ò¡ FHhæ‹ vil	 = 7 616#  »uh« 

	 Mfnt,    ÏU«ò¡ FHhæ‹ vil	 = 4.312 ».».

vL¤J¡fh£L 8.14

	 xU Â©k ne® t£l cUisæ‹ mo¥g¡f¥ gu¥ò k‰W« fdmsÎ Kiwna 13.86 r.br.Û 

k‰W« 69.3 f.br.Û. våš, m›ÎUisæ‹ cau« k‰W« tisgu¥ig¡ fh©f. (
7
22r = )

Ô®Î	 A k‰W« V  v‹gd Kiwna  ne®t£l cUisæ‹ mo¥g¡f¥  gu¥ò k‰W«  fdmsÎ v‹f. 

	 vdnt, mo¥g¡f¥ gu¥ò 	A = r
2
r  =  13.86 r.br.Û 

	 nkY«, fdmsÎ,	 V = r h
2
r  = 69.3 f.br.Û

	 Mfnt,	 r h
2
r 	 = 69.3

	 ( 		  . h13 86 # 	 = 69.3

         	 ` 		  h	 = 
.
.

13 86
69 3  = 5 br.Û

	 nkY«, 	 mo¥g¡f¥ gu¥ò	 = r
2
r  = 13.86

			   r
7
22 2

# 	 = 13.86

			   r
2 	 = 13.86

22
7

#  = 4.41

            `      	 r	 = .4 41 = 2.1 br.Û.

28
b

r
.Û

8br.Û

6br.Û

gl« 8.31

V = 69.3 br.Û3

A =13.86 br.Û2

gl« 8.32
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	     cUisæ‹ tisgu¥ò	= rh2r

				    = .2
7
22 2 1 5# # #

	 vdnt,	 tisgu¥ò	 = 66 r.br.Û.

8.3.2 	ne®t£l¡ T«Ã‹ fdmsÎ (Volume of a right circular cone)

	 r k‰W« h v‹gd Kiwna ne®t£l¡ T«Ã‹ Mu« k‰W« cau« v‹f. 

	 T«Ã‹ fdmsÎ  V = r h
3
1 2

# r  f. myFfŸ. Ï¢N¤Âu¤ij Ñœ¡fhQ« braš_y« 

ãaha¥gL¤jyh«.

	 Ñœf©l gl¤Âš fh£oathW rk msÎ Mu« k‰W« cau« bfh©l cŸÇl‰w T«ò 

k‰W« cŸÇl‰w cUisia jahç¡fÎ«. Ï¥nghJ eh« Ñœf©l braš_y« T«Ã‹ 

fdmséid¡ f©l¿ayh«. kzš mšyJ Âut¤Âdhš T«Ãid ãu¥ò. ÃwF 

mjid cUisæDŸ bfh£Lf. Ï¢nrhjidia bjhl®ªJ brŒÍ« nghJ _‹whtJ 

Kiwæ‹ ÏWÂæš cUisahdJ kzš / Âut¤jhš KGtJ« ãu«ò«.

	  Ïªj vëa braèèUªJ r k‰W« h v‹gd Kiwna cUisæ‹ Mu« k‰W« 

cau« våš, 3# (T«Ã‹ fdmsÎ) =  cUisæ‹ fdmsÎ = r h
2
r  vd m¿ayh«. 

vdnt,   T«Ã‹ fdmsÎ = r h
3
1 2

# r  f. myFfŸ vd m¿ayh«.

vL¤J¡fh£L 8.15
	 xU Â©k ne®t£l¡ T«Ã‹ fdmsÎ 4928 f.br.Û. k‰W« mj‹ cau« 24 br. Û 

våš, m¡T«Ã‹ Mu¤ij¡ fh©f.   (
7
22r =  v‹f )

Ô®Î	 r, h k‰W« V  v‹gd Kiwna T«Ã‹ Mu«, cau« k‰W« fdmsÎ v‹f.
	 vdnt,  V =  4928 f.br.Û  k‰W«   h = 24 br.Û   

	 Mfnt,	 r h
3
1 2
r 	 =  4928

	 (   		  r
3
1

7
22 24

2

# # # 	 =  4928                               

	 (   		  r
2 	 = 

22 24
4928 3 7

#
# #  = 196.    

	 Mfnt,      T«Ã‹ Mu« 	 r	 = 196 = 14 br.Û.                                        

24br.Û

4928br.Û3 lh

r
gl« 8.34

gl« 8.33

brŒJgh®
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8.3.3 	xU T«Ã‹ Ïil¡f©l¤Â‹ fdmsÎ ( Volume of a frustum of a cone )
	 eh« VnjD« xU Â©k ne® t£l¡T«ig vL¤J¡ bfh©L, mjid xU Á¿a 

ne®t£l¡ T«ò »il¡FkhW ÏU ghf§fshf bt£odhš »il¡F« vŠÁa  gFÂia  

T«Ã‹ Ïil¡f©l« (frustum of a cone) v‹ngh«. Ïjid Ñœf©l braš _y« m¿ªJ 

bfhŸsyh«. 

fëk© mšyJ bkGif vL¤J¡bfh©L, mÂèUªJ xU ne®t£l¡ T«Ãid 

cUth¡Ff. mj‹ mo¥ghf¤Â‰F Ïizahf xU f¤Âahš mjid bt£lÎ«.  

m¥nghJ »il¡F« Á¿a T«ò ghf¤Âid Ú¡F.  c‹ål« vŠÁÍŸs gFÂ vJ? 

Â©k¡ T«Ã‹ vŠÁÍŸs gFÂ T«Ã‹ Ïil¡ f©l« (frustum) vd¥gL«.  Ïy¤Ô‹ 

bkhêæš frustum v‹gj‹ bghUŸ “bt£obaL¡f¥g£l xU J©L” vd¥ bghUŸgL«. 

frustum v‹w brhšè‹ g‹ik frusta  v‹gjhF«.

    

	

	

Mfnt, xU Â©k ne®t£l¡ T«Ãid mj‹ mo¥ghf¤Â‰F Ïizahf xU 

js¤jhš bt£L«nghJ »il¡F« T«Ã‹ mo¥ghf¤njhL Ïizªj gFÂ T«Ã‹ 

Ïil¡f©l« vd¥gL«. Ï›éil¡f©l¤Â‰F Ïu©L t£l¥gFÂfŸ c©L. x‹W 

mo¥ghf¤ÂY« k‰bwh‹W nk‰gFÂæY« ÏU¡F«. 

eh« T«Ã‹ Ïil¡f©l¤Â‹ fd msit Ï¥nghJ fh©ngh«.

	 xU T«Ã‹ Ïil¡f©l¤Â‹ fdmsÎ v‹gJ  Ïu©L T«òfë‹ fd 

msÎfë‹ ntWgh£il¤ jéu ntbwh‹Wkšy. (gl« 8.35)

	 xU Â©k ne®t£l¡ T«Ã‹ Ïil¡ f©l¤ij vL¤J¡bfhŸnth«. R v‹gJ 

bfhL¡f¥g£l T«Ã‹ Mu« v‹f. r k‰W« x v‹gd Kiwna Ïil¡f©l¤ij Ú¡»a 

ÃwF »il¤j Á¿a T«Ã‹ Mu« k‰W« cau« v‹f. h v‹gJ Ïil¡f©l¤Â‹ cau« 

v‹f.
 j‰nghJ, 

     Ïil¡f©l¤Â‹ fd msÎ, V  	= 
bfhL¡f¥g£l

T«Ã‹ fd msÎ

Á¿a T«Ã‹

fdmsÎ
- )3

				    = ( )R x h r x
3
1

3
12 2

# # # # # #r r+ -

	                                	    V	 = x R r R h
3
1 2 2 2
r - +^ h6 @. 			   (1)

r

R

h

gl« 8.35

brŒJgh®
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63br.Û

15br.Û

8br.Û

gl« 8.37

	 gl« 8.36-èUªJ   BFE DGE+D D

		  `  	
DG
BF 	 = 

GE
FE

	    ( 		
r
R 	 = 

x
x h+

	     ( 	 Rx rx- 	 =  rh
	     ( 	 ( )x R r- 	 = rh 			        (2)

Ï›thW, eh« bgWtJ          	x 	= 
R r
rh
-

                          

Ï¥nghJ (1)-èUªJ   (    	V 	= x R r R h
3
1 2 2 2
r - +^ h6 @    

	                  (      		  = x R r R r R h
3
1 2
r - + +^ ^h h6 @

                            (     		  = rh R r R h
3
1 2
r + +^ h6 @ 		   ( (2)-èUªJ )

	 Ïil¡f©l¤Â‹ fdmsÎ,  V  = ( )h R r Rr
3
1 2 2r + +  f.myFfŸ.

* Ïil¡f©l¤Â‹ tisgu¥ò  = ( ) , ( )Ï§FR r l l h R r
2 2

r + = + -

* Ïil¡f©l¤Â‹ bkh¤j¥ gu¥ò  = ( ) , ( )Ï§Fl R r R r l h R r
2 2 2 2

r r r+ + + = + -           
          * (nj®Î¡Fçait mšy)  

vL¤J¡fh£L 8.16
	 xU Ïil¡f©l toéyhd thëæ‹ nk‰òw k‰W« mo¥òw Mu§fŸ Kiwna 15 br.Û 

k‰W« 8 br.Û. nkY«, MH« 63 br.Û våš, mj‹ bfhŸssit è£lçš fh©f. (
7
22r = )

Ô®Î	 R k‰W« r v‹gJ Kiwana thëæ‹  nk‰òw k‰W« mo¥òw  gFÂfë‹ Mu§fŸ 

vdÎ« h v‹gJ mj‹ cau« (MH«) vdÎ« bfhŸf. 

 	 Mfnt,  R = 15 br.Û,  r = 8 br.Û  k‰W« h = 63 br.Û.  

	 thëæ‹ fdmsÎ		  =  ( )h R r Rr
3
1 2 2
r + +

		             		  = ( )
3
1

7
22 63 15 8 15 8

2 2

# # # #+ +

		             		  = 26994  f.br.Û

				    = 
1000
26994  è£l®  (1000 f.br.Û = 1 è£l®)

	 vdnt, thëæ‹ fdmsÎ = 26.994 è£l®.

8.3.4	 nfhs¤Â‹ fdmsÎ (Volume of a sphere)

(i) 	 xU Â©k¡ nfhs¤Â‹ fdmsÎ (Volume of a solid sphere)

	 ÑœfhQ« vëa nrhjidæ‹ _y« xU nfhs¤Â‹ fdmséid 

		  V = r
3
4 3
r  f.myFfŸ  vd m¿ayh«.

F¿¥ò

A B

C D

E

F

G

r

R

h+x

x

h

gl« 8.36
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		   	 R myF MuK«, H myF cauKŸs xU cUis tot¥ gh¤Âu¤ij 

vL¤J¡ bfhŸf. mjid KGtJ« j©Ùuhš ãu¥ò. r myF Mu« bfh©l (Ï§F 

R 2r) nfhs¤ij, cUis¥gh¤Âu¤Âš _œf¢ brŒJ btëna¿a j©Ùiu r myF 

MuK«, H myF cauK« bfh©l k‰bwhU cUis tot gh¤Âu¤Âš ãu¥òf.  j©Ù® 

k£l¤Â‹ caukhdJ mj‹ Mu¤ij¥ ngh‹W 
3
4  kl§»‰F rkkhf ÏU¡F« (h = 

3
4 r). 

Ï¥nghJ nfhs¤Â‹ fdmsÎ btëna‰w¥g£l j©Ùç‹ fdmsé‰F rk«  MF«.

	 btëna‰w¥g£l j©Ùç‹ fd msÎ V  =  mo¥gu¥ò x cau«  

						      = r r
3
42 #r  (Ï§F j©Ù® k£l¤Â‹ cau« h = 

3
4 r ) 

						      = r
3
4 3
r

	 `  nfhs¤Â‹ fdmsÎ,   V 	= r
3
4 3
r  f. myFfŸ vd m¿ªJ bfhŸsyh«.

(ii) 	 cŸÇl‰w nfhs¤Â‹ fdmsÎ (ga‹gL¤j¥g£l cnyhf¤Â‹ fdmsÎ)
	 (Volume of a hollow sphere)
r k‰W« R v‹gd Kiwna xU cŸÇl‰w nfhs¤Â‹ cŸ k‰W« btë Mu§fŸ v‹f.

 cŸÇl‰w nfhs¤Â‹

fdmsÎ

btë¡nfhs¤Â‹

fdmsÎ

cŸnfhs¤Â‹

fd msÎ
= - )3 3

                                             = R r
3
4

3
43 3

r r-

`   cŸÇl‰w nfhs¤Â‹ fdmsÎ  	= ( )R r
3
4 3 3
r -  f.myFfŸ. 

(iii) 	 Â©k miu¡ nfhs¤Â‹ fdmsÎ (Volume of a solid hemisphere).

Â©k miu¡nfhs¤Â‹ fdmsÎ	 = 
2
1 # Â©k¡ nfhs¤Â‹ fdmsÎ

							       = r
2
1
3
4 3
# r  

Â©k miu¡nfhs¤Â‹ fdmsÎ 	= r
3
2 3
r  f.myFfŸ.

(iv)	 cŸÇl‰w Â©k miu¡nfhs¤Â‹ fdmsÎ (ga‹gL¤j¥g£l cnyhf¤Â‹ fdmsÎ)
	 (Volume of a solid hollow hemisphere)
cŸÇl‰w miu¡

nfhs¤Â‹ fdmsÎ

btë miu¡

nfhs¤Â‹ fdmsÎ

cŸ miu¡

nfhs¤Â‹ fd msÎ
= - )3 3

					        = R r
3
2

3
23 3# # # #r r-                      

cŸÇl‰w miu¡nfhs¤Â‹ fdmsÎ = R r
3
2 3 3r -^ h f.myFfŸ.                              

gl« 8.39

gl« 8.40

r
3
2 3r

r

R

r

R

r

H

h

H

r
3
4 3r

btëna‰w¥g£l 

j©Ù®

gl« 8.38 R

gl« 8.41

brŒJgh®

r

r R
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vL¤J¡fh£L 8.17

	 8.4 br.Û é£l« bfh©l xU nfhstot Â©k cnyhf v¿F©o‹ fd msit¡ 

fh©f.(
7
22r =  v‹f )

Ô®Î	 r v‹gJ Â©k nfhs tot cnyhf v¿ F©o‹ Mu« v‹f.

	  Mfnt,    2r = 8.4 br.      (   r	 = 4.2 br.Û

 	 cnyhf v¿F©o‹ fd msÎ V = r
3
4 3
r

			                                               = 
3
4

7
22

10
42

10
42

10
42

# # # #

 vdnt,  cnyhf v¿F©o‹ fd msÎ = 310.464  f.br.Û.

vL¤J¡fh£L 8.18

	 xU T«ò, xU miu¡nfhs«, k‰W« xU cUis M»ad rk mo¥gu¥Ãid¡ 

bfh©LŸsd. T«Ã‹ cau«, cUisæ‹ cau¤Â‰F rkkhfÎ«, nkY« Ï›Îau«, 

mt‰¿‹ Mu¤Â‰F rkkhfÎ« ÏUªjhš Ï«_‹¿‹ fd msÎfS¡»ilna cŸs 

é»j¤ij¡ fh©f. 

Ô®Î	 r v‹gJ T«ò, miu¡nfhs« k‰W« cUisæ‹ bghJthd Mu« v‹f. 

h v‹gJ T«ò k‰W« cUisæ‹ 

cau« v‹f. 	 vdnt,   r = h MF«.

, k‰W«V V V
1 2 3

 v‹gd Kiwna T«ò, 

miu¡nfhs« k‰W« cUisæ‹ 

fdmsÎfis F¿¡f£L«. 

	 Ï¥nghJ,	 : :V V V
1 2 3

	 = : :r h r r h
3
1

3
22 3 2

r r r                   

	 (                 		  = : :r r r
3
1

3
23 3 3

r r r            ( r = h )

	 (  		  : :V V V
1 2 3

	 =  : :
3
1

3
2 1

	 Mfnt, fdmsÎfë‹ é»j«  1 : 2 : 3.

vL¤J¡fh£L 8.19

	 xU Â©k¡ nfhs¤Â‹ fdmsÎ 7241 
7
1  f.br.Û våš, mj‹  Mu¤ij¡ fh©f.   

(
7
22r =  v‹f)

Ô®Î 	 r k‰W« V v‹gd Kiwna nfhs¤Â‹ Mu« k‰W« fdmsÎ v‹f. 

	           	  V  	= 7241
7
1  f.br.Û                                                                   

7241
7
1 br.Û3

r

gl« 8.44

	 ( 	  r
3
4 3
r 	 = 

7
50688

	 ( 	 r
3
4

7
22 3

# # 	 = 
7

50688

8.4br.Û

gl« 8.42

r

h

r

r

h

gl« 8.43
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			   r
3 	 = 

7
50688

4 22
3 7

#
#
#

				    = 1728 = 43 #  33 		

	        Mfnt,  nfhs¤Â‹ Mu«,   r	 = 12 br.Û. 

vL¤J¡fh£L 8.20

	 xU cŸÇl‰w nfhs¤Â‹ fdmsÎ 
7

11352 f.br.Û.  k‰W« mj‹ btë Mu« 8 br.Û. 

våš, m¡nfhs¤Â‹ cŸMu¤ij¡ fh©f (
7
22r =  v‹f).

Ô®Î	 R k‰W« r v‹gd Kiwna cŸÇl‰w nfhs¤Â‹ btë k‰W« cŸ Mu§fŸ v‹f. 

	 V v‹gJ m¡nfhs¤Â‹ fdmsÎ v‹f. 

 	 Mfnt, 	 fdmsÎ V	 = 
7

11352 f.br.Û. 

	 (               	 ( )R r
3
4 3 3
r - 	 = 

7
11352

	 ( 		       ( )r
3
4

7
22 8

3 3

# - 	 = 
7

11352

			   r512
3

- 	 = 387  (   r3 = 125 =  53

	 vdnt, 	 cŸ Mu« r	 = 5 br.Û. 

gæ‰Á 8.2

1.	 xU Â©k cUisæ‹ Mu« 14 br.Û. mj‹ cau« 30 br.Û våš, m›ÎUisæ‹ 

fdmsit¡ fh©f. 

2.	 xU kU¤JtkidæYŸs nehahë xUtU¡F ÂdK« 7 br.Û é£lKŸs cUis 

tot »©z¤Âš to¢rhW (Soup) tH§f¥gL»wJ. m¥gh¤Âu¤Âš 4 br.Û cau¤Â‰F 

to¢rhW xU nehahë¡F tH§f¥g£lhš, 250 nehahëfS¡F tH§f¤ njitahd 

to¢rh¿‹ fdmséid¡  fh©f. 

3.	 xU Â©k cUisæ‹ Mu« k‰W« cau¤Â‹ TLjš 37 br.Û. v‹f. nkY«, mj‹ 

bkh¤j òw¥gu¥ò 1628 r.br.Û våš, m›ÎUisæ‹ fdmsit¡ fh©f. 

4.	 62.37 f.br.Û. fdmsÎ bfh©l xU Â©k ne®t£l cUisæ‹ cau« 4.5 br.Û 

våš, m›ÎUisæ‹ Mu¤ij¡ fh©f. 

5.	 Ïu©L ne® t£l cUisfë‹ Mu§fë‹ é»j« 2 : 3. nkY«  cau§fë‹ é»j« 

5 : 3 våš, mt‰¿‹ fdmsÎfë‹ é»j¤ij¡ fh©f.

6.	 xU cUisæ‹ Mu« k‰W« cau¤Â‹ é»j« 5 : 7. nkY« mj‹ fdmsÎ 

4400  f.br.Û våš, m›ÎUisæ‹ Mu¤ij¡ fh©f. 

7.	 66 br.Û #  12 br.Û vD« msÎ¡ bfh©l xU cnyhf¤ jf£oid 12 br.Û cauKŸs 

xU cUisahf kh‰¿dhš »il¡F« cUisæ‹ fdmsit¡ fh©f. 

8.	 xU bg‹ÁyhdJ xU ne® t£l cUis toéš cŸsJ. bg‹Áè‹ Ús« 28 br.Û 

k‰W« mj‹ Mu« 3 ä.Û. bg‹ÁèDŸ mikªj ikæ‹ (»uh~ig£)-‹ Mu« 1 ä.Û 

våš, bg‹Áš jahç¡f ga‹gL¤j¥g£l ku¥gyifæ‹ fdmsit¡ fh©f. 

8br.Û

r
R

gl« 8.45
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9.	 xU Â©k¡ T«Ã‹ Mu« k‰W« rhÍau« Kiwna 20 br.Û k‰W« 29 br.Û. våš 

m¤Â©k¡ T«Ã‹ fdmsit¡ fh©f. 

10.	 ku¤Âdhyhd xU Â©k¡ T«Ã‹ mo¢R‰wsÎ 44 br.Û. k‰W« mj‹ cau« 12 br.Û 

våš m¤Â©k¡ T«Ã‹ fdmsit¡ fh©f. 

11.	 xU gh¤Âu« Ïil¡f©l« toéš cŸsJ. mj‹ nk‰òw Mu« k‰W« cau« 

Kiwna 8 br.Û k‰W« 14 br.Û v‹f. m¥gh¤Âu¤Â‹ fdmsÎ 
3

5676  f.br.Û våš, 

mo¥g¡f¤ÂYŸs t£l¤Â‹ Mu¤Âid¡ fh©f.

12.	 xU ne®t£l¡ T«Ã‹ Ïil¡f©l¤Â‹ ÏUòwK« mikªj t£l éë«òfë‹  

R‰wsÎfŸ Kiwna 44 br.Û k‰W« 8.4r br.Û v‹f. mj‹ cau« 14 br.Û 

våš,m›éil¡f©l¤Â‹ fdmsit¡ fh©f. 

13.	 5 br.Û, 12 br.Û. k‰W« 13 br.Û. g¡f msÎfŸ bfh©l xU br§nfhz 3ABC 
MdJ 12 br.Û. ÚsKŸs mj‹ xU g¡f¤ij m¢rhf¡ bfh©L RH‰w¥gL«nghJ 

cUthF« T«Ã‹ fdmsit¡ f©LÃo.

14.	 xU Â©k ne® t£l¡ T«Ã‹ MuK« cauK« 2 : 3 v‹w é»j¤Âš cŸsJ. mj‹ 

fdmsÎ 100.48 f.br.Û våš, m¡T«Ã‹ rhÍau¤ij¡ f©LÃo. (r  = 3.14 v‹f)
15.	 xU ne® t£l¡ T«Ã‹ fdmsÎ 216r f.br.Û k‰W« m¡T«Ã‹  Mu« 9 br.Û våš, 

mj‹ cau¤ij¡ fh©f. 

16.	 nfhs toéyikªj 200 ÏU«ò F©LfŸ (ball bearings) x›bth‹W« 0.7 br.Û Mu« 

bfh©lJ. ÏU«Ã‹ ml®¤Â  7.95 »uh« /br.Û 3  våš ÏU«ò¡ F©Lfë‹ 

ãiwia¡ fh©f.   (ãiw = fdmsÎ × ml®¤Â)
17.	 xU cŸÇl‰w nfhs¤Â‹ btë k‰W« cŸ Mu§fŸ Kiwna 12 br.Û k‰W« 10 br. Û 

våš, m¡nfhs¤Â‹ fd msit¡ fh©f. 

18.	 X® miu¡nfhs¤Â‹ fd msÎ 1152r f.br. Û. våš, mj‹  tisgu¥ò fh©f. 

19.	 14 br.Û g¡f msÎfŸ bfh©l xU fd¢rJu¤Âš ÏUªJ bt£obaL¡f¥gL« 

äf¥bgça T«Ã‹ fdmsit¡ fh©f. 

20.	 7 br.Û Mu« bfh©l nfhs tot gÿåš fh‰W brY¤j¥gL«nghJ mj‹ Mu« 

14 br.Û Mf mÂfç¤jhš, m›éU ãiyfëš  gÿå‹ fdmsÎfë‹ é»j¤ij¡ 

fh©f. 

8.4 	 Ïizªj fdcUt§fŸ (Combination of Solids)
	  e«Kila m‹whl thœéš,  Ïu©L mšyJ mj‰Fnkš Ïizªj fd cUt§fshš 

Md éisah£L¥ bgh«ikfŸ, thfd§fŸ, gh¤Âu§fŸ, fUéfŸ ngh‹wt‰¿id¡ 

fh©»nwh«.
	 eh« Ï›éizªj fd cUt§fë‹ tisgu¥ò k‰W« fd mséid v›thW 

f©l¿tJ? 

gl« 8.46
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	 Ïizªj fd cUt¤Â‹ bkh¤j¥ òw¥gu¥ghdJ m›éizªj cUt¤Âš 

ÏizªJŸs fdcUt§fë‹ bkh¤j¥ òw¥gu¥òfë‹ TLjY¡F rkkhf ÏU¡f 

nt©oaÂšiy. ÏUªj nghÂY«,  gl« 8.46-š  Ïizªj fd cUt¤Â‹ bkh¤j 

òw¥gu¥ghdJ m›ÎUt¤Âš ÏizªJŸs T«ò k‰W« miu¡nfhs¤Â‹ òw¥gu¥òfë‹ 

TLjY¡F¢ rkkhF«. nkY« m›éizªj cUt¤Â‹ fd msÎ MdJ ÏizªJŸs 

m›éu©L fd cUt§fë‹ fd msÎfë‹ TLjY¡F¢ rk« MF«. gl¤ÂèUªJ, 

 fd cUt¤Â‹ bkh¤j¥ òw¥gu¥gsÎ = miu¡nfhs¤Â‹ tisgu¥ò + T«Ã‹ tisgu¥ò

	       fd cUt¤Â‹ fd msÎ =  miu¡nfhs¤Â‹ fd msÎ + T«Ã‹ fd msÎ

vL¤J¡fh£L 8.21
	 xU Â©k ku¥bgh«ikahdJ miu¡nfhs¤Â‹ nkš T«ò 
Ïizªj toéš cŸsJ. miu¡nfhs« k‰W« T«ò M»at‰¿‹  Mu« 

3.5 br.Û. nkY«  bgh«ikæ‹ bkh¤j cau« 17.5 br.Û våš m¥bgh«ik 

jahç¡f¥ ga‹gL¤j¥g£l ku¤Â‹ fd msit¡  fh©f. (r=  
7
22 ) 

Ô®Î 	 miu¡nfhs¥ gFÂ :       T«ò¥ gFÂ :

            Mu«   r = 3.5 br.Û            Mu« r  = 3.5 br.Û

					           cau« h  = . .17 5 3 5-  = 14 br.Û 	
     
bgh«ik jahç¡f¥ ga‹gL¤j¥g£l

ku¤Â‹ fdmsÎ

miu¡ nfhs¥gFÂæ‹

fdmsÎ

T«ò¥gFÂæ‹

fd msÎ
= + )3 3

			   = r r h
3
2

3
13 2

r r+

			   = r r h
3

2
2
r +^ h

			   = . . .
7
22

3
3 5 3 5 2 3 5 14# # # # +^ h= 269.5

	 Mfnt, ku¥bgh«ik jahç¡f¥  ga‹gL¤j¥g£l ku¤Â‹ fd msÎ = 269.5 f.br.Û.

vL¤J¡fh£L 8.22
	 xU nfh¥igahdJ miu¡nfhs¤Â‹ ÛJ cUis Ïizªj toéš cŸsJ. cUis¥ 

gFÂæ‹ cau« 8 br.Û k‰W« nfh¥igæ‹ bkh¤j cau« 11.5 br.Û. våš m¡nfh¥igæ‹ 

bkh¤j¥ òw¥gu¥ig¡ fh©f.      (r  =  
7
22 v‹f.) 

Ô®Î	      miu¡nfhs¥ gFÂ :          		  cUis¥ gFÂ :                        

       	 Mu«, r = bkh¤j cau« –8 br.Û.    cau«,   h = 8 br.Û.  

	 (    r  = 11.5 8-  = 3.5  br.Û          Mu«, r =3.5 br.Û =
2
7  br.Û

 nfh¥igæ‹ bkh¤j¥ òw¥gu¥ò =  
)

miu¡nfhs¥ gFÂæ‹ tisgu¥ò 
					     +  cUis¥ gFÂæ‹ tisgu¥ò  

         				   = 2 2r rh
2
r r+  = 2 ( )r r hr +

				   = 2
7
22

2
7

2
7 8# # +` j

vdnt, nfh¥igæ‹ bkh¤j¥ òw¥gu¥ò = 253 r.br.Û.

3.5br.Û

17
.5

b
r

.Û

gl« 8.47

8b
r

.Û

11
.5

b
r

.Û

gl« 8.48
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vL¤J¡fh£L 8.23
	 xU r®¡f° TlhukhdJ cUisæ‹ ÛJ T«ò Ïizªj toéš mikªJŸsJ. 

Tlhu¤Â‹ bkh¤j cau« 49 Û. mj‹ mo¥ghf¤Â‹ é£l« 42 Û.  cUis¥ghf¤Â‹ cau« 

21 Û. nkY« 1 r.Û »¤jh‹ Jâæ‹ éiy `12.50 våš, Tlhu« mik¡f¤ njitahd 

»¤jh‹ Jâæ‹ éiyia¡ fh©f. ( r  =  
7
22  ) 

Ô®Î		
           cUis¥ gFÂ                T«ò¥ gFÂ

	 é£l«, 2r	 = 42 Û                      Mu«, r	  = 21 Û

        Mu«, 	 r		= 21 Û            	 cau«, h
1
	 = 49 21- = 28 Û

    cau«, 	 h	=  21 Û  		 rhÍau«, l	 = h r
1

2 2

+

				             				    = 28 21
2 2

+

										       = 7 4 3
2 2

+ = 35  Û

njitahd »¤jh‹ Jâæ‹ bkh¤j¥ òw¥gu¥ò =  cUis¥ gFÂæ‹ tisgu¥ò 
										          + T«ò¥ gFÂæ‹ tisgu¥ò

				    = rh rl2r r+  = ( )r h l2r +

				    = 
7
22 21 2 21 35# # +^ h= 5082

	  vdnt, »¤jh‹ Jâæ‹ gu¥ò	= 5082 r.Û

	 1 r.Û »¤jh‹ Jâæ‹ éiy		  = `12.50

	 vdnt, njitahd »¤jh‹ Jâæ‹ bkh¤j éiy = 5082 #  12.5 = `63525.

vL¤J¡fh£L 8.24
	 xU cŸÇl‰w nfhs¤Â‹ btë k‰W« cŸ é£l§fŸ Kiwna 8 br.Û k‰W« 4 
br.Û. Ï¡nfhskhdJ cU¡f¥g£L 8 br.Û é£lKŸs ne® t£l Â©k¡ 

T«ghf kh‰w¥g£lhš T«Ã‹ cau¤ij¡ fh©f.                                         

Ô®Î	 R k‰W« r v‹gd Kiwna cŸÇl‰w nfhs¤Â‹ btë k‰W« 

cŸ Mu« v‹f. 

	 h  k‰W« r
1
 v‹gd Kiwna ne® t£l¡ T«Ã‹ cau« k‰W« Mu« v‹f. 

	    		             cŸÇl‰w nfhs«               	  	
	       btëé£l« 		  cŸé£l« 	 	 T«ò                        

 	         2R = 8 br.Û		  2r = 4 br.Û		  2r
1
= 8 br.Û

	 (       R  = 4 br.Û     (  	 r  = 2 br.Û	    ( 	 r
1
= 4 br.Û

        cŸÇl‰w nfhs« cU¡f¥g£L xU Â©k¡ T«ghf th®¡f¥g£lhš

	 Â©k¡ T«Ã‹ fd msÎ	  = cŸÇl‰w¡ nfhs¤Â‹ fd msÎ	

	 ( 	           r h
3
1

1

2
r   = R r

3
4 3 3
r -6 @ 

21
Û

42Û

49
Û

l

r
h1

gl« 8.49

4br.Û

2br.Û

8br.Û

h

gl« 8.50
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	 ( 		  4 h
3
1 2
# # #r 	 = 

3
4 4 23 3
# #r -^ h

	 (  		  h	 = 14
4

64 8- =

	 Mfnt,         T«Ã‹ cau«	 h	 = 14 br.Û. 

vL¤J¡fh£L 8.25
	 7 br.Û é£lKŸs cUis tot Kfitæš Á¿jsÎ j©Ù® cŸsJ. mÂš 

x›bth‹W« 1.4 br.Û é£lKŸs Áy nfhs tot gë§F¡ f‰fŸ nghl¥gL»wJ. 

cUisæYŸs Úç‹ k£l« 5.6 br.Û cau v¤jid gë§F f‰fis KfitæDŸ 

nghlnt©L« vd¡ fh©f?

Ô®Î	 njitahd gë§F f‰fë‹ v©â¡ifia n v‹f. gë§F f‰fŸ k‰W« cUis 

tot Kfitæ‹ Mu§fŸ Kiwna r1, r2 v‹f.

	 gë§F¡ f‰fŸ 	        cUis tot Kfit

       é£l«, 2r
1
= 1.4 br.Û          é£l«, 2r

2
 = 7 br.Û

        Mu«,     r
1
  = 0.7 br.Û              Mu«,      r

2
 = 

2
7  br.Û

    h v‹gJ f‰fis¥ ngh£l Ã‹d® j©Ù® 

k£l¤Â‹ cau« v‹f.  
     	 h = 5.6 br.Û  
	 gë§F¡ f‰fis Kfitæš ngh£l Ã‹ò 
	  ca®ªj j©Ù® k£l¤Â‹ fdmsÎ	 =  n gë§F f‰fë‹ fd msÎ

	 ( 	      r h
2

2
r 	 = n r

3
4

1

3

# r

		      	 n	 = 
r

r h

4

3

1

3

2

2

		                                  	 n	 = 
.

4
10
7

10
7

10
7

3
2
7

2
7 5 6

# # #

# # #
 = 150.

	 vdnt, njitahd gë§F¡ f‰fë‹ v©â¡if = 150.

vL¤J¡fh£L 8.26
	 14 br.Û é£lKŸs xU cUis tot FHhŒ têahf, j©Ùiu kâ¡F 15 ».Û 

ntf¤Âš 50 Û ÚsK« k‰W« 44 Û mfyKŸs xU br›tf tot bjh£o¡FŸ brY¤Âdhš, 

bjh£oæš 21 br.Û cau¤Â‰F  j©Ù® ãu«g v¤jid kâ neukhF«?   (r  =   
7
22  v‹f.) 

Ô®Î  	 j©Ùç‹ ntf« = 15 ».Û / kâ 
				   = 15000 Û / kâ      
	 FHhæ‹ é£l«, 2r	= 14 br.Û                  

			   r	= 
100
7  Û                                

	 h v‹gJ j©Ù® k£l¤Â‹ cau« v‹f 

	                      h 	= 21 br.Û = 
100
21  Û

1.4 br.Û

7br.Û

5.
6 

b
r

.Û
 

gl« 8.51

ntf« 15 ».Û / kâ

14 br.Û

50 Û 44 Û21br.Û

gl« 8.52
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	 j‰nghJ 1 kâ neu¤Âš FHhŒ têna btëna¿a j©Ùç‹ fd msÎ 
				    = FHhæ‹ FW¡F bt£L¥ gu¥ò #  neu«  #  ntf« 

				    = 15000r 12
# #r

				    = 15000
7
22

100
7

100
7

# # #  f.br.Û

	 bjh£oæš ghŒ¢r¥g£l j©Ùç‹ fd msÎ

			                                  lbh = 50 44
100
21

# #

	 bjh£oæš T kâ neu« j©Ù® ghŒ¢r¥g£lJ vd¡ bfhŸnth« 

	 Mfnt, kâ neu¤Âš FHhŒ têna

btëna‰w¥g£l j©Ùç‹ fd msÎ

T
3 = bjh£oæš ghŒ¢r¥g£l

j©Ùç‹ fdmsÎ
  

			                        

	 (    		 1500T
7
22

100
7 0

2

# # #` j 	=  50 44
100
21

# # 	

           		                                        Mfnt  T	= 2 kâ  

	 vdnt, 	     Ú® k£l« 21 br.Û cau 2 kâ neukh»wJ. 

vL¤J¡fh£L  8.27

	 55 br.Û#40 br.Û#15 br.Û v‹w msÎfŸ bfh©l fd¢br›tf tot Â©k ÏU«ò¥ 

gyif cU¡f¥g£L xU FHhahf th®¡f¥gL»wJ. m¡FHhæ‹ btë é£l« k‰W« jok‹ 

Kiwna 8 br.Û k‰W« 1 br.Û våš, m¡FHhæ‹ Ús¤ij¡ fh©f.    (r  =  
7
22  v‹f.) 

Ô®Î 	 h1 v‹gJ FHhæ‹ Ús« v‹f. 

	 ÏU«ò¡ FHhæ‹ btë k‰W« cŸ Mu§fŸ Kiwna R k‰W« r v‹f. 

	 ÏU«ò¥gyifæ‹ fdmsÎ =    l b h  = 55#40#15 v‹f. 

	 ÏU«ò¡ FHhŒ : 

	 btë é£l«,  	 2R	 = 8 br.Û                              

55br.Û

40br.Û

15
b

r
.Û

8br.Û

1br.Û

gl« 8.53

       

	 vdnt,btë Mu«, 	 R	 = 4 br.Û

	 jok‹,         	 w	 = 1 br.Û

	 vdnt, cŸ Mu«   r	 = R w-  = 4 1- = 3 br.Û

	 j‰nghJ, 	 ÏU«ò¡FHhæ‹ fd msÎ	= ÏU«ò¥ gyifæ‹ fd msÎ

	 (    		 ( )( )h R r R r
1

r + - 	= lbh

	  	           	 (4 3)(4 3)h
7
22

1# + - 	= 555 40 1# #

	 Mfnt,                    FHhæ‹ Ús«,	 h1	= 1500 br.Û = 15 Û.			 
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gæ‰Á 8.3
1.	 xU éisah£L g«gukhdJ (Top) T«Ã‹ ÛJ miu¡nfhs« Ïizªj toéš 

cŸsJ. miu¡nfhs¤Â‹ é£l« 3.6 br.Û k‰W« g«gu¤Â‹ bkh¤j cau« 4 . 2 br.Û 

våš, mj‹ bkh¤j¥ òw¥gu¥ig¡ fh©f. 

2.	 xU fd cUt«, miu¡nfhs¤Â‹ ÛJ cUis Ïizªj toéš cŸsJ. 

m¡fdÎUt¤Â‹ é£l« k‰W« bkh¤j cau« Kiwna 21 br.Û k‰W« 25.5 br.Û 

våš, mj‹ fd msit¡ fh©f. 

3.	 xU kUªJ¡ F¥ÃahdJ xU cUisæ‹ ÏUòwK« miu¡nfhs§fŸ Ïizªj 

toéš cŸsJ. kUªJ¡ F¥Ãæ‹ bkh¤j Ús« 14 ä.Û k‰W« é£l« 5 ä.Û våš 

m«kUªJ¡ F¥Ãæ‹ òw¥gu¥ig¡ fh©f. 

4.	 xU TlhukhdJ cUisæ‹ ÛJ T«ò Ïizªj toéš cŸsJ. Tlhu¤Â‹ 

bkh¤j cau« 13.5 Û k‰W« é£l« 28 Û.  nkY« cUis¥ ghf¤Â‹ cau« 3 Û våš, 

Tlhu¤Â‹ bkh¤j òw¥gu¥ig¡ fh©f. 

5.	 fëk©iz¥ ga‹gL¤Â xU khzt‹ 48 br.Û cauK« 12 br.Û  MuK« bfh©l 

ne® t£lÂ©k¡ T«ig¢ brŒjh®. m¡T«ig k‰bwhU khzt® xU Â©k¡ 

nfhskhf kh‰¿dh®. m›thW kh‰w¥g£l òÂa nfhs¤Â‹ Mu¤ij¡ fh©f. 

6.	 24 br.Û MuKŸs xU Â©k cnyhf nfhskhdJ cU¡f¥g£L  1.2 ä.Û MuKŸs 

Óuhd cUis¡ f«Ãahf kh‰w¥g£lhš, m¡f«Ãæ‹ Ús¤ij¡ fh©f. 

7.	 5 br.Û cŸt£lMuK« 24 br.Û cauK« bfh©l T«ò tot gh¤Âu¤Âš KG 

mséš j©Ù® cŸsJ. Ï¤j©ÙuhdJ 10 br.Û cŸMuKŸs cUis tot 

fhè¥ gh¤Âu¤Â‰F¥  kh‰w¥gL«nghJ, cUis¥ gh¤Âu¤Âš cŸs Ú® k£l¤Â‹ 

cau¤ij¡ fh©f. 

8.	 Á¿jsÎ j©Ù® ãu¥g¥g£l 12  br.Û é£lKŸs cUis tot¥ gh¤Âu¤Âš 6 br.Û 

é£lKŸs xU Â©k¡ nfhs¤ij KGtJkhf _œf¢ brŒjhš, cUis tot¥ 

gh¤Âu¤Âš ca®ªj Ú® k£l¤Â‹ cau¤ij¡ fh©f. 

9.	 7 br.Û cŸ Mu« bfh©l cUis tot FHhæ‹ têna 5 br.Û / édho ntf¤Âš 

j©Ù® ghŒ»wJ. miu kâ neu¤Âš m¡FHhŒ têna ghŒªj j©Ùç‹ 

fd msit¡ (è£lçš) fh©f. 

10.	 4 Û é£lK« 10 Û cauKŸs cUis tot¤ bjh£oæYŸs j©ÙuhdJ 10 br.Û

é£lKŸs xU cUis tot FHhŒ têna kâ¡F  2.5 ».Û ntf¤Âš 

btëna‰w¥gL»wJ.  bjh£oæš ghÂasÎ j©Ù® btëna‰w¥gl MF« neu¤ij¡ 

fh©f.  (Mu«g ãiyæš bjh£o KGtJ« j©Ù® ãu¥g¥g£LŸsJ vd¡ bfhŸf.)

11.	 18 br.Û MuKŸs Â©k cnyhf¡ nfhskhdJ cU¡f¥g£L _‹W Á¿a bt›ntW 

msÎŸs nfhs§fshf th®¡f¥gL»wJ. m›thW th®¡f¥g£l Ïu©L Â©k¡ 

nfhs§fë‹ Mu§fŸ Kiwna 2 br.Û  k‰W« 12 br.Û våš _‹whtJ nfhs¤Â‹ 

Mu¤ij¡ fh©f. 

12.	 xU cŸÇl‰w cUis tot¡ FHhæ‹ Ús« 40 br.Û. mj‹ cŸ k‰W« btë Mu§fŸ 

Kiwna 4 br.Û k‰W« 12 br.Û. m›ÎŸÇl‰w cUis¡ FHhŒ cU¡f¥g£L 20 br.Û 

ÚsKŸs Â©k ne® t£l cUisahf kh‰W«nghJ »il¡F« òÂa cUisæ‹ 

Mu¤ij¡ fh©f. 
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13. 	 8 br.Û é£lK« 12 br.Û cauK« bfh©l xU ne® t£l Â©k ÏU«ò¡ T«ghdJ 

cU¡f¥g£L 4 ä.Û MuKŸs Â©k¡ nfhs tot F©Lfshf th®¡f¥g£lhš 

»il¡F« nfhs tot F©Lfë‹ v©â¡ifia¡ fh©f. 

14.	 12 br.Û é£lK« 15 br.Û cauK« bfh©l ne®t£l cUis KGtJ« gå¡Têdhš  

(ice cream) ãu¥g¥g£LŸsJ. Ï¥gå¡THhdJ 6 br.Û é£lK«, 12 br.Û cauK« 

bfh©l nk‰òw« miu¡nfhs« Ïizªj toéyikªj T«Ãš ãu¥g¥gL»wJ. 

v¤jid T«òfëš gå¡Têid KGtJkhf ãu¥gyh« vd¡ fh©f. 

15.	 4.4 Û ÚsK« 2 Û mfyK« bfh©l xU fd¢ br›tf tot¤ bjh£oæš kiHÚ® 

nrfç¡f¥ gL»wJ.  Ï¤bjh£oæš 4 br.Û cau¤Â‰F nrfç¡f¥g£l kiH ÚuhdJ 

40br.Û MuKŸs cUis tot fhè¥ gh¤Âu¤Â‰F kh‰w¥gL«nghJ m¥gh¤Âu¤Âš 

cŸs j©Ù® k£l¤Â‹ cau¤ij¡ fh©f.

16.	 kzyhš ãu¥g¥g£l xU cUis tot thëæ‹ cau« 32 br.Û k‰W« Mu« 

18 br.Û. m«kzš KGtJ« jiuæš xU ne®t£l¡ T«ò toéš bfh£l¥gL»wJ. 

m›thW bfh£l¥g£l kz‰ T«Ã‹ cau« 24 br.Û våš, m¡T«Ã‹ Mu« k‰W« 

rhÍau¤ij¡ fh©f. 

17.	 14 Û é£lK« k‰W« 20  Û MHKŸs xU »zW cUis toéš bt£l¥gL»wJ. 

m›thW bt£L«nghJ njh©obaL¡f¥g£l k© Óuhf gu¥g¥g£L 20 Û # 14 Û 

msÎfëš mo¥g¡fkhf¡ bfh©l xU nkilahf mik¡f¥g£lhš, m«nkilæ‹ 

cau« fh©f. 

gæ‰Á 8.4

rçahd éilia¤ nj®ªbjL¡fÎ«.

1.	 1 br.Û MuK« k‰W« 1 br.Û cauK« bfh©l xU ne® t£l cUisæ‹ tisgu¥ò 

	 (A) r br.Û 2   	 (B) 2r br.Û 2 	 (C) 3r br.Û 3 	 (D) 2 br.Û 2

2. 	 xU ne®t£l cUisæ‹ MukhdJ mj‹ cau¤Âš ghÂ våš mj‹ bkh¤j¥ 

òw¥gu¥ò 

	 (A) 
2
3 rh  r.m	 (B) h

3
2 2r  r.m	 (C) h

2
3 2
r  r.m	 (D) 

3
2 rh r.m               

3.	 xU ne®t£l cUisæ‹ mo¥g¡f¥ gu¥ò 80 r. br.Û. mj‹ cau« 5 br.Û våš, 

mj‹ fd msÎ 

	 (A) 400 br.Û 3	 (B) 16 br.Û 3   	 (C) 200 br.Û 3	 (D)
3

400  br.Û 3 

4.	 xU ne®t£l cUisæ‹ bkh¤j òw¥gu¥ò 200 r. br.Û.r  k‰W« mj‹ Mu« 5 br.Û 

våš mj‹ cau« k‰W« Mu¤Â‹ TLjš

	 (A) 20 br.Û	 (B) 25 br.Û	 (C) 30 br.Û	 (D) 15 br.Û

5.   	 a myFfŸ MuK«, b myFfŸ cauK« bfh©l xU ne®t£l cUisæ‹ tisgu¥ò             
           (A) a b2r  r.br.Û 	 (B)2rab r.br.Û 	 (C) 2r  r.br.Û	 (D) 2 r.br.Û

6.	 xU ne®t£l¡ T«ò k‰W« ne®t£l cUisæ‹ MuK« cauK« Kiwna rk« 

cUisæ‹ fd msÎ 120 br.Û 3 våš, T«Ã‹ fd msÎ 

	 (A) 1200 br.Û 3	 (B) 360 br.Û 3	 (C) 40 br.Û 3	 (D) 90 br.Û 3
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7.    	 ne® t£l¡ T«Ã‹ é£l« k‰W« cau« Kiwna 12 br.Û k‰W« 8 br.Û våš mj‹ 

rhÍau« 

	 (A) 10 br.Û 	 (B) 20 br.Û	 (C) 30 br.Û	 (D) 96 br.Û

8.	 xU ne® t£l¡ T«Ã‹ mo¢R‰wsÎ k‰W« rhÍau« Kiwna 120r  br.Û k‰W« 

10 br.Û våš mj‹ tisgu¥ò 

	 (A) 1200r br.Û 2   	 (B) 600r br.Û 2	 (C) 300r br.Û 2	 (D) 600 br.Û 2

9. 	 xU ne® t£l¡ T«Ã‹ fd msÎ k‰W« mo¥g¡f¥ gu¥ò Kiwna 48r br.Û 3  k‰W« 

12r br.Û 2 våš, mj‹ cau« 

	 (A) 6 br.Û	 (B) 8 br.Û	 (C) 10 br.Û	 (D) 12 br.Û 

10. 	 5 br.Û cauK«, 48 r.br.Û mo¥g¡f¥ gu¥ò« bfh©l xU ne® t£l¡ T«Ã‹ fd msÎ             

	 (A) 240 br.Û 3   	 (B) 120 br.Û 3 	 (C) 80 br.Û 3 	 (D) 480 br.Û 3

11.   	 Ïu©L cUisfë‹ cau§fŸ Kiwna 1:2 k‰W« mt‰¿‹ Mu§fŸ Kiwna  2:1 
M»a é»j§fëèU¥Ã‹, mt‰¿‹ fd msÎfë‹ é»j« 

	 (A) 4 : 1 	 (B) 1 : 4 	 (C) 2 : 1 	 (D) 1 : 2

12.	 2 br.Û Mu« cŸs xU nfhs¤Â‹ tisgu¥ò

	 (A) 8r br.Û 2    	 (B) 16 br.Û 2         	 (C) 12r br.Û 2  	 (D) 16r br.Û 2 .

13. 	 xU Â©k miu¡nfhs¤Â‹ é£l« 2 br.Û våš mj‹ bkh¤j òw¥gu¥ò             

	 (A) 12 br.Û 2 	 (B) 12r br.Û 2     	 (C) 4r br.Û 2 	 (D) 3r br.Û 2.

14. 	
16
9 rf.br.Û. fd msÎ bfh©l nfhs¤Â‹ Mu« 

	 (A) 
3
4  br.Û	 (B) 

4
3  br.Û  	  (C) 

2
3  br.Û 	 (D) 

3
2  br.Û.

15.	 Ïu©L nfhs§fë‹ tisgu¥òfë‹ é»j« 9 : 25. mt‰¿‹ fd msÎfë‹ 

é»j« 

	 (A) 81 : 625    	 (B) 729 : 15625  	 (C) 27 : 75     	 (D) 27 : 125.

16.	 a myFfŸ Mu« bfh©l Â©k miu¡nfhs¤Â‹ bkh¤j¥ òw¥gu¥ò 

	 (A) 2r a2 r.m 	 (B) 3ra2 r.m	 (C) 3ra r.m  	 (D) 3a2 r.m.

17.	 100r r.br.Û tisgu¥ò bfh©l nfhs¤Â‹ Mu« 

	 (A) 25 br.Û          	 (B) 100 br.Û        	 (C) 5 br.Û             	 (D) 10 br.Û.

18.	 xU nfhs¤Â‹ tisgu¥ò 36r r.br.Û  våš, mj‹ fd msÎ  

	 (A) 12r br.Û 3 	 (B) 36r br.Û 3    	 (C) 72r br.Û 3   	 (D) 108r br.Û 3
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19.	 12r br.Û 2  bkh¤j¥gu¥ò bfh©l Â©k miu¡nfhs¤Â‹ tisgu¥ò 

	 (A) 6r br.Û 2  	 (B) 24r br.Û 2     	 (C) 36r br.Û 2   	 (D) 8r br.Û 2.

20.	 xU nfhs¤Â‹ MukhdJ k‰bwhU nfhs¤Â‹ Mu¤Âš ghÂ våš mt‰¿‹ fd 

msÎfë‹ é»j« 

	 (A) 1 : 8   	 (B) 2: 1      	 (C) 1 : 2   	 (D) 8 : 1

21.	 xU Â©k nfhs¤Â‹ tisgu¥ò 24 br.Û.2  mªj nfhs¤ij Ïu©L miu¡nfhs§fshf¥ 

Ãç¤jhš »il¡F« miu¡nfhs§fëš x‹¿‹ bkh¤j¥ òw¥gu¥ò

	 (A) 12 br.Û 2   	 (B) 8 br.Û 2      	 (C) 16 br.Û 2   	 (D) 18 br.Û 2 

22.	 Ïu©L T«òfŸ rk Mu§fŸ bfh©LŸsd. nkY« mt‰¿‹ rhÍau§fë‹ é»j«  
4 : 3 våš, tisgu¥òfë‹ é»j« 

	 (A) 16 : 9   	 (B) 2 : 3      	 (C) 4 : 3   	 (D) 3 : 4 

nfhå§°bg®¡»‹ VG ghy§fŸ (The Seven Bridges of Königsberg) v‹w òÂ® 

fâj¤Âš xU tuyh‰W Áw¥ò¥bg‰w fz¡fhF«. òUZahéYŸs nfhå§° bg®¡ 

(j‰nghija UZahéš fhè§»uhL) (The city of Königsberg in Prussia, now Kaliningrad, 
Russia) efukhdJ Ãçb#š M‰¿‹ (Pregel river) ÏWòwK« mikªÂUªjJ.  nkY« ÏU 

bgU« ÔÎfisÍ« bfh©oUªjJ.  Ïªefu«, ÏUbgU« ÔÎfŸ k‰W« mj‹ ãy¥gu¥ò 

M»ad VG ghy§fshš Ïiz¡f¥g£oUªjJ.

	 xnu xU Kiw k£Lnk m¥ghy§fis flªJ efu¤Â‹ mid¤J¥ gFÂfS¡F«  

brštj‰fhd têfhQjèš xU Á¡fš vGªjJ. ghy§fŸ mšyhJ ntW têæš 

ÔÎfis mila KoahJ. x›bthU ghy¤ijÍ«  xnu xU Kiw k£Lnk KGtJkhf 

ga‹gL¤j nt©L« v‹w ãgªjidÍ« éÂ¡f¥g£oUªjJ. (xUt® ghy¤Âid 

ghÂöu« flªJ br‹W, Ã‹d® ÂU«g¢ br‹W ntW têæš ÛÂ ghÂ öu¤ij fl¡f 

TlhJ). 

	  1735-š ènah‹dh®L MŒy® (Leonhard Euler) Ï›édhé‰F Ô®Î Ïšiy vd 

ã%Ã¤jh®. Ï¤ Ô®éš MŒy® ga‹gL¤Âa vÂ®kiwahd KoÎfŸ nfhy ÏaY¡F 

(Graph theory) tênfhèaJ. nkY« m«KoÎfŸ Âiza ÏaY¡F« (Topology) 
mo¥gilahf mikªjd. 

,
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bga® gl«
tisgu¥ò

( Curved 
Surface area)

bkh¤j¥ òw¥gu¥ò

(Total surface area)

fdmsÎ

(Volume)

1

ne®t£l Â©k 

cUis

(Right circular 
cylinder)

rh2r r h r2r +^ h r h2r

2

ne®t£l cŸÇl‰w 

cUis

(Right circular 
hollow cylinder)

h R r2r +^ h 2 R r R r hr + +^ ^h h

R h r h

h R r

h R r R r

2 2

2 2

r r

r

r +

^

^ ^

h

h h

3
ne®t£l 

Â©k¡ T«ò

(Right circular cone)
rlr r l rr +^ h r h

3
1 2r

4
Ïil¡f©l«

(Frustum of a cone)
- - - - - - - -- - - - - - h R r Rr

3
1 2 2r + +^ h

5
Â©k¡nfhs«

(Solid sphere) r4 2r - - -
 

r
3
4 3r

6
cŸÇl‰w nfhs«

(Hollow sphere)
- - - - - - R r

3
4 3 3r^ h

7
Â©k 

miu¡nfhs«

(Solid hemisphere)
r2 2r r3 2r r

3
2 3r

8

cŸÇl‰w 

miu¡nfhs«

(Hollow 
hemisphere)

R r2
2 2

r +^ h
R r2
2 2

r +^ h+ R r
2 2

r^ h

      = R r3
2 2

r +^ h

ga‹gL¤j¥g£l 
cnyhf¤Â‹ 
fdmsÎ =

 
R r

3
2 3 3
r^ h

9 T«ò                                 

                                                                 

l h r

h l r

r l h

2 2

2 2

2 2

+

tisgu¥ò = t£l¡nfhz¥gFÂæ‹ gu¥ò

           rlr         = r
360

2
#

i r

éšè‹ Ús«   =   T«Ã‹ mo¢R‰wsÎ

10. FHhŒ têna ghÍ« j©Ùç‹ 

fdmsÎ

     = {FW¡F bt£L¥ gu¥ò #  ntf« #neu«}
11. cU¡» jahç¡f¥gL« òÂa fd 

     cUt§fë‹ v©â¡if

        
cUth¡f¥g£l xU fd cUt¤Â‹ fdmsÎ

cU¡f¥g£l fd cUt¤Â‹ fdmsÎ
=

12 1 Û 3  = 1000 è£l®,   1 blÁ Û 3 = 1 è£l®,     1000 br.Û 3 = 1 è£l®,    1000 è£l® = 1 ».è

r

h

h

r

R

r

h l

R

r

h

r

R

r

r

Rr

r

h
l

l

h

r

R

L

t
.v

©
ãidé‰bfhŸf

L  =  r2r

–
–

–
–

=
=

–

–

–

–
–

=
=
=
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ãu«k F¥j®

(598-668 ».Ã.)
ÏªÂah

gH§fhy ÏªÂahé‹  

äf¢Áwªj fâj m¿P®

   “Ãu«kh°ò¤jh Á¤jheªjh” 

v‹w üiy Ãu«k F¥j® 

vGÂdh®. toéæèš, t£l 

eh‰fu¤Â‹ gu¥ò  fhQ« N¤Âu« 

Ïtç‹  äf¢ Áwªj f©LÃo¥ò 

MF«.

  p, q, r k‰W« s v‹gd 

t£leh‰fu¤Â‹ g¡f§fŸ våš, 

mj‹ gu¥ò fhQ« N¤Âu¤ij 

njhuhakhfÎ« k‰W« rçahfÎ« 

Ã‹tUkhW f©l¿ªjh®. 

    t£l eh‰fu¤Â‹ gu¥ò

= 2 2
p r q s+ +

c cm m (njhuhakhf) 

= ( ) ( ) ( ) ( )t p t q t r t s- - - -

                (rçahf) 
  Ï§F, 2t = p+q+r+s .

	m¿Kf«

	bjhLnfhLfŸ

	K¡nfhz§fŸ

	t£leh‰fu§fŸ

Give me a place to stand, and I shall move the earth 
-Archimedes

9.1  m¿Kf«

	 ».K.3000 Jt¡f¤Âš v»¥Âš, njh‹¿a toéaš

ãy§fis msél¥ ga‹gL¤j¥g£lJ. Mu«gfhy 

toéaš v‹gJ mDgt¤Â‹ _ykhf f©l¿a¥g£l, 

Ús«, nfhz«, gu¥ò k‰W« fd« g‰¿a nfh£ghLfis¡ 

bfh©L ts®¢ÁailªjJ. ãy msit, f£Lkhd«, 

thåaš k‰W« Ãw gštif¤ bjhêšfŸ ngh‹w 

t‰¿YŸs eilKiw¤ njitfis ãiwÎ brŒÍ« 

bghU£L toéaš nfh£ghLfŸ cUthæd. 

	 Ïa‰fâj«, gF¥ghŒÎ ngh‹w ghl¥ÃçÎfis 

él toéaY¡fhd K¡»a¤Jt¤ij¡ Fiw¡F« 

tifæš ghl¤Â£l¤Âš kh‰w§fis bfh©Ltu Áy® 

rÛg  fhy¤Âš gy òÂa Ka‰Áfis nk‰bfh©LŸsd®.  

Mdhš gy fâjéay¿P®fŸ cWÂahf Ï«kh‰w¤ij 

vÂ®¡»‹wd®. c©ikæš toéaš fâj¤Â‹ 

Ãw gFÂfëš cŸs gy fâj Í¤Âfis òçªJ 

bfhŸs cjÎ»wJ. Ï¥ghl¥gFÂæš eh« t£l¤Â‹ 

bjhLnfhLfŸ, K¡nfhz§fŸ k‰W« t£leh‰fu§fis 

bfhL¡f¥g£l msÎfis¡ bfh©L v›thW tiutJ 

vd¡ fh©ngh«.

	 eh« x‹gjh« tF¥Ãš t£l¤njhL bjhl®òila 

eh© (chord), t£l¤J©L (segment), t£l nfhz¥gFÂ 

(sector) ngh‹wt‰¿‹ bghUis m¿ªJŸsnsh«. 

Ñœ¡fhQ« brašfŸ _y« bt£L¡nfhL (Secant), 
bjhLnfhL (Tangent) M»adt‰iw ãidÎ TWnth«.

	 xU fh»j¤Âš VnjD« 

xU Mu« bfh©l t£l« 

tiuf. m›t£l¤Â‰F PQ 
v‹w bt£L¡nfhL tiuf. 

PQ-¡F ÏizahfÎ« mj‹ 

ÏU òw§fëY«  gy Ïiz 

nfhLfis tiuf. bt£L¡ 

nfhLfŸ, t£l¤ij¢ rªÂ¡F« 

òŸëfŸ x‹iwbah‹W 

A

L

B

P

Q

C

M

D

brŒJ gh®

brŒKiw toÉašbrŒKiw toÉaš99
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beU§» tUtnjhL, xU ãiyæš m›éU òŸëfS« x‹nwhblh‹W bghUªJtij¡ 

fhzyh«. PQ-¡F Ïizahf mikªj bt£L¡nfhLfëš AB k‰W« CD M»ad 

t£l¤ij Kiwna L k‰W« M v‹w òŸëfëš bjhL»‹wd. Ï§F nfhLfŸ AB 

k‰W« CD v‹gd t£l¤Â‹ nkš Kiwna L k‰W« M-š mikªj bjhLnfhLfŸ 

vd¥gL«. nkY« AB MdJ CD-¡F Ïizahf miktijÍ« eh« fhzyh«.

	 xU t£l« tiuªJ m›t£l¤Â‹ nkš P v‹w òŸëia 

F¿¡fÎ«. gl¤Âš fh£oaJ nghš òŸë P têna gy 

nfhLfis tiuf. P tê¢bršY« Ï¡nfhLfŸ t£l¤Âš 

Ïu©L òŸëfëš rªÂ¡»‹wd. ne®¡nfhLfŸ , ,l l l
2 3 4  

k‰W« l5  M»ad t£l¤ij Kiwna A, B, C k‰W« D v‹w 

k‰bwhU òŸëæY« rªÂ¡»‹wd. Ï¡nfhLfŸ  ( , ,l l l
2 3 4  

k‰W« l
5
 M»ad) t£l¤Âyikªj bt£L¡nfhLfŸ 

MF«. Mdhš l1  v‹w nfhL  k£L« P v‹w xU òŸëæš 

k£Lnk t£l¤ij bjh£L¢ brš»wJ.  Ï¡nfhL l1MdJ 

òŸë P-æš m›t£l¤Â‰F tiua¥gL« bjhLnfhL 

vd¥gL«.

	 xU t£l¤Âš, bjhLnfhL«, m¤bjhL òŸëæš tiua¥g£l MuK« 

x‹W¡bfh‹W br§F¤J v‹gij eh« m¿nth«.                                     

	 AP MdJ t£l¤Â‰F btëna mikªj P v‹w 

òŸëæèUªJ t£l¤Â‹ nkš mikªj A v‹w òŸëæš 

tiua¥g£l bjhLnfhL v‹ngh«.

	 br§nfhz  OPAD  -š, OA AP=  

			   OP OA AP
2 2 2
= + 	 ( Ãjhfu° nj‰w¤Â‹ go)

		      AP  = OP OA
2 2
- .

9.2	 xU t£l¤Â‰F bjhLnfhL tiujš (Construction of a tangent to a circle) 
	 eh« Ï¥nghJ Ñœ¡f©l Kiwfëš bjhLnfhLfŸ tiujš g‰¿ f‰ngh« 

  (i) 	 ika¤ij¥ ga‹gL¤Â tiujš  
 (ii) 	 bjhLnfhL - eh© nj‰w¤ij  (using tangent-chord theorem) ga‹gL¤Â tiujš.

9.2.1	 t£l¤Â‰F xU bjhLnfhL tiujš (ika¤ij¥ ga‹gL¤jš)

	 (Construction of a tangent to a circle using the centre)

  KoÎ

	 xU t£l¤Âš bjhLnfhL«, m¤bjhLnfhL t£l¤ij¤ bjhL« òŸëæ‹ têna  

bršY«  MuK« x‹W¡bfh‹W br§F¤jhdit.

D

B

P

A
C

l1

l2

l3

l4

l5

PO

A

B

brŒJgh®
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262 10M« tF¥ò fz¡F

vL¤J¡fh£L 9.1

	 3.2 br.Û. MuKŸs t£l« tiuf. t£l¤Â‹ nkš P v‹w xU òŸëia F¿¤J 

m¥òŸë têna xU bjhLnfhL tiuf. ( ika¤ij ga‹gL¤Jf)

bfhL¡f¥g£LŸsit:   t£l¤Â‹ Mu« = 3.2 br.Û.

tiuKiw:

	 (i)	 O-it ikakhf¡ bfh©L 3.2 br.Û. MuKŸs t£l« tiuf.

	 (ii)	 t£l¤Â‹ nkš P v‹w òŸëia¡ F¿¤J OP I Ïiz¡f.

	 (iii)	 P-ia ikakhf¡ bfh©L OP-š L v‹w Ïl¤Âš bt£L«go xU t£léš                                                                           

tiuf.

	 (iv)	 m›éšè‹ nkš LM
! = MN
! = LP v‹wthW M, N v‹w òŸëfis F¿.

	 (v)	 +MPN-‹ nfhz ÏUrkbt£o PT tiuf.

	 (vi)	 TP I T l tiu Ú£o njitahd bjhLnfhL T lPT tiuf.

P v‹w òŸë têahf OP-¡F¢ br§F¤jhf ne®¡nfhL PT tiuªJ« 

bjhLnfhL tiuayh«. Ï§F PT v‹gJ òŸë P-æš mikªj bjhLnfhL MF«.

9.2.2 bjhLnfhL-eh© nj‰w¤ij¥ ga‹gL¤Â t£l¤Â‹ nkš mikªj 

òŸëæš bjhLnfhL tiujš. (Construction of a tangent to a circle using 
the tangent-chord theorem)

   KoÎ		          bjhLnfhL - eh© nj‰w«.

xU t£l¤ÂYŸs eh© k‰W« mj‹ xU Kidæš mikªj bjhLnfhL M»at‰¿‰¡ 

ÏilnaÍŸs nfhz«, ehâ‹ x‹Wé£l t£l¤ J©oš mikÍ« nfhz¤Â‰¡F¢ rk«.

F¿¥òiu

T

P
3.2br.Û.

O

cjé¥gl«

T l

T

3.2 br.Û.
PO

T l

L

M N
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vL¤J¡fh£L 9.2

	 3.2 br.Û MuKŸs t£l« tiuf. t£l¤Â‹ nkš P v‹w òŸëiaia¡ F¿¤J 

m¥òŸëæš bjhLnfhL-eh© nj‰w¤ij¥ ga‹gL¤Â bjhLnfhL tiuf.

bfhL¡f¥g£LŸsit :  t£l¤Â‹ Mu« = 3.2 br.Û.					   

tiuKiw

	 (i)	 O-it ikakhf¡bfh©L 3.2 br.Û. MuKŸs t£l« tiuf.

	 (ii)	 t£l¤Â‹nkš P v‹w òŸëia¡ F¿¡f.

	 (iii)	 òŸë Ptêna VnjD« xU eh© PQ tiuf.

	 (iv)	 P k‰W« Q-I jé®¤J R v‹w òŸëia òŸëfŸ P,Q k‰W« R  v‹gd fofhu 

KŸ efU«  vÂ®Âiræš mikÍkhW F¿¡fÎ«.

	 (v)	 PR k‰W« QR-M»adt‰iw Ïiz¡f.

	 (vi)	 P -š QPT PRQ+ +=  tiuf.

	 (vii)	 TP I T ltiu Ú£o¤ njitahd bjhLnfhL T lPT-ia tiuf.

9.2.3	 t£l¤Â‰F btëna mikªj òŸëæèUªJ t£l¤Â‰F bjhLnfh£L 

nrhofŸ tiujš. (Construction of pair of tangents to a circle from an external 
point)

KoÎfŸ  		

			   (i)   t£l¤Â‰F btëna mikªj òŸëæèUªJ t£l¤Â‰F Ïu©L 	

				    bjhLnfhLfŸ tiuayh«.

			   (ii)   é£l§fŸ, t£l¥gçÂæš 90c-ia V‰gL¤J«.  

cjé¥gl«

O

P

Q

R

T l T

P

R

Q

T

O

T l

3.
2 

b
r

.Û
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T l

M

vL¤J¡fh£L 9.3

	 3 br.Û MuKŸs t£l« tiuf. t£l¤Â‹ ika¤ÂèUªJ 7 br.Û. bjhiyéš 

xU òŸëia¡ F¿¤J, m¥òŸëæèUªJ t£l¤Â‰F bjhLnfhLfŸ tiuf. nkY« 

bjhLnfhLfë‹ Ús¤ij msªJ vGJf.

bfhL¡f¥g£LŸsit:	 t£l¤Â‹ Mu« = 3 br.Û.,   OP = 7 br.Û.	

tiuKiw (Construction)

(i)	 O-it ikakhf¡ bfh©L 3 br.Û. MuKŸs t£l« tiuf.

(ii) 	 t£l¤Â‰F btëna, t£l ika« O-æèUªJ 7 br.Û.   bjhiyéš P v‹w 

òŸëia  F¿¤J OP-ia Ïiz¡f. 
(iii) 	 OP ‹ ika¡F¤J¡nfhL tiuf. mJ OP-ia M-š bt£l£L«. 

(iv)	 M-ia ikakhfÎ«, MO (= MP)it MukhfÎ« bfh©L k‰bwhU t£l« tiuf.

(v)	 Ïu©L t£l§fS« T k‰W« T l -š rªÂ¡F«.

(vi)	 PT  k‰W« PT l tiuf. Ïitna njitahd bjhLnfhLfŸ MF«. 

bjhLnfh£o‹ Ús«, PT = 6.3 br.Û.

rçgh®¤jš

	 br§nfhz OPTT  -š

			   PT 	= OP OT
2 2
-  = 7 3

2 2
-

				    = 49 9-  = 40         `  PT = 6.3 br.Û. (njhuhakhf) 

cjé¥gl«

O P

T

7 br.Û

3
b

r
.Û

6.3 br.Û.

6.3 br.Û. T l
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gæ‰Á  9.1

1.	 4.2 br.Û MuKŸs xU t£l« tiuªJ m›t£l¤Â‹ nkš VnjD« xU òŸëia¡ 

F¿¡f. t£l¤Â‹ ika¤ij¥ ga‹gL¤Â m¥òŸë têna bjhLnfhL tiuf.

2.	 4.8 br.Û MuKŸs xU t£l« tiuf. t£l¤Â‹ nkš VnjD« xU òŸëia¡ F¿. 

bjhLnfhL - eh© nj‰w¤ij¥ ga‹gL¤Â m¥òŸë têna bjhLnfhL tiuf.

3.	 10 br.Û é£lKŸs xU t£l« tiuf. t£l¤Â‹ ika¤ÂèUªJ 13 br.Û. 
bjhiyéš P v‹w òŸëia¡ F¿¤J m¥òŸëæèUªJ t£l¤Â‰F PA k‰W« 
PB v‹w bjhLnfhLfŸ tiuªJ mj‹ Ús§fis fz¡»Lf. 

4.	  6    br.Û MuKŸs xU t£l« tiuªJ mj‹ ika¤ÂèUªJ 10 br.Û bjhiyéYŸs 

xU òŸëia¡  F¿¡f. m¥òŸëæèUªJ t£l¤Â‰F bjhLnfhLfŸ tiuªJ 

mj‹ Ús§fis fz¡»Lf.

5.	 3 br.Û MuKŸs t£l¤Â‹ ika¤ÂèUªJ 9 br.Û  bjhiyéš  xU òŸëia¡ 

F¿¡f. m¥òŸëæèUªJ  t£l¤Â‰F bjhLnfhLfŸ tiuªJ, mj‹ Ús§fis 

fz¡»Lf.

9.3 	 K¡nfhz§fŸ tiujš (Construction of triangles)
	 eh« V‰fdnt g¡f msÎfisÍ«, nfhz§fisÍ« bfh©L K¡nfhz§fŸ tiua 

f‰WŸnsh«. Ï¥Ãçéš eh« 
	 (i) 	 mo¥g¡f« (base), c¢Á¡nfhz« 

(vertical angle) k‰W« mo¥g¡f¤ÂèUªJ vÂ® 

c¢Á¡F tiua¥g£l F¤J¡nfhL (altitude).  
	 (ii) 	 mo¥g¡f«, c¢Á¡nfhz« k‰W« 

mo¥g¡f¤ÂèUªJ vÂ® c¢Á¡F tiua¥g£l 

eL¡nfhL (median) ju¥g£lhš v›thW 

K¡nfhz« tiutJ vd¡ fh©ngh«. 

	 nfhz« i-I cŸsl¡»a nfh£L¤ 

J©o‹ nkš mikªj t£l¥gFÂia tiujš 

(Construction of a segment of a circle on a given line 
segment containing an angle i )

	 bfhL¡f¥g£l nfhz¤ij cŸsl¡»a 

nfh£L¤J©o‹ ÛJ mikªj t£l¥ gFÂia 

tiuÍ« Kiwia¡ fh©ngh«.

tiuKiw

(i)	 BC  v‹w nfh£L¤J©L tiuf.

(ii)	 òŸë B -š, CBX+ = i  tiuf.

(iii)	 BY BX=  tiuf.

P

X

Y

A

CB

O

i

i

90–i
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266 10M« tF¥ò fz¡F

(iv)	 BC-‹ ika¡F¤J¡nfhL tiuf. mJ BY-ia O-š rªÂ¡f£L«.

(v)	 O-it ikakhfÎ«, OB-ia MukhfÎ« bfh©L X® t£l« tiuf. 

(vi)	 t£l¤Â‹nkš A v‹w òŸëia F¿¡f. bjhLnfhL - eh© nj‰w¤Â‹ go, bgça 
éš BAC MdJ njitahd 	c¢Á¡nfhz« i  bfh©l t£l¥gFÂ MF«.

	 mo¥g¡f« k‰W« c¢Á¡nfhz« bfh©L K¡nfhz« tiujš. (Construction of 
a triangle when its base and the vertical angle are given)

 	 mo¥g¡fK«, c¢Á¡nfhzK« ju¥g£lhš 

v›thW K¡nfhz« tiuayh« v‹gij Ã‹tU« 

goãiyfëš étç¡fyh«.

tiuKiw (Construction)

(i)	 nfh£L¤J©L AB tiuf. 

(ii)	 òŸë A-š, BAX+ =i  tiuf.

(iii)	 AY AX=  tiuf. 

(iv)	 AB-‹ ika¡F¤J¡nfhL tiuªJ mJ

AY -ia O-š rªÂ¡f£L«.

(v)	 O-it ikakhfÎ«, OA  I MukhfÎ« 

bfh©L xU t£l« tiuf.

(vi)	 t£l¤Â‹ kh‰W t£l¤J©oš C v‹w 

òŸëia F¿¤J AC k‰W« BC ia 

Ïiz¡f.
(vii)	 ABC3 v‹gJ njitahd K¡nfhz« MF«.

	 nkY«, mnj mo¥g¡f msÎ«, c¢Á¡nfhzK« bfh©l gy K¡nfhz§fëš 

xU K¡nfhz«  ABC3 vd eh« m¿ayh«.

Ï§F,         AX AY= .     Mfnt,  90XAY+ = c.

nkY«,       OB = OA.    			   ( t£l¤Â‹ Mu§fŸ).
AX v‹gJ A v‹w òŸëæš mikªj bjhLnfhL k‰W« C v‹gJ t£l¤Â‹ nkš 

mikªj xU òŸë.�

	 vdnt,  BAX+ = ACB+  .		  ( bjhLnfhL - eh© nj‰w«).

	 nknyÍŸs gl¤Âš t£l¤Â‹ nkš , , ...C C C
,1 2 3

 M»a òŸëfis vL¤J¡ 

bfh©lhš K¡nfhz§fŸ , , ,ABC ABC ABC
1 2 3

gD D D  M»ait xnu 

mo¥g¡fK«, rkc¢Á¡ nfhzK« bfh©l K¡nfhz§fshf mikÍ«.

C

X

Y

C1

C2

C3

BA

O

i

i

i

i

i

F¿¥òiu
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F¿¥òiu

9.3.1	 mo¥g¡f«, c¢Á¡nfhz« k‰W« c¢ÁæèUªJ mo¥g¡f¤Â‰F tiua¥g£l 

F¤J¡nfhL ju¥g£lhš K¡nfhz« tiujš. (Construction of a triangle when its 
base, the vertical angle and the altitude from the vertex to the base are given)

vL¤J¡fh£L 9.4
	 AB = 6 br.Û.  40C+ = c k‰W« c¢Á C-æèUªJ AB-¡F tiua¥g£l F¤J¡nfh£o‹ 

Ús« 4.2 br.Û. bfh©l ABCD  tiuf.

bfhL¡f¥g£LŸsit :   ABCD  -š AB = 6 br.Û., 40C+ = c ,
	                             C-æèUªJ AB-¡F tiua¥g£l F¤J¡nfh£o‹ Ús« = 4.2 br.Û.

tiuKiw

(i)	 nfh£L¤J©L AB = 6 br.Û tiuf.

(ii)	 BAX+  = 40c vd ÏU¡F«go AX  tiuf.
(iii)	 AY AX=  tiuf.

(iv) 	 AB-‹ ika¡F¤J¡ nfhL tiuf. mJ AY  k‰W« AB-M»adt‰iw Kiwna O 	
	 k‰W«  M òŸëfëš  rªÂ¡»wJ.

(v)	 O-ia ikakhfÎ«, OA-it MukhfÎ« bfh©l t£l« tiuf.

(vi)	 t£l¥ gFÂ AKB v‹gJ nfhz« 40c bfh©oU¡F«.

(vii)	 ika¡F¤J¡nfhL MO-š, MH = 4.2 br.Û ÏU¡F« go H v‹w òŸëia F¿¡f.
(viii)	 AB-¡F Ïizahf CHCl tiuf. mJ t£l¤ij C k‰W« Cl-fëš rªÂ¡F«.

(ix)	 AC k‰W« BC Ïiz¡f ÏJnt njitahd K¡nfhz« ABCD MF«.

                                 Ï§F,   3 ABCl v‹gJ njitahd k‰bwhU K¡nfhz« MF«.

cjé¥gl«

M

40c

40c

K

M

Cl

6 br.Û.

4.
2 

b
r

.Û
.
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b
r
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6 br.Û.
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9.3.2	 mo¥g¡f«, c¢Á¡nfhz« k‰W« mo¥g¡f¤Â‰F tiua¥g£l eL¡nfhL 

ju¥g£lhš K¡nfhz« tiujš. (Construction of a triangle when its base, the 
vertical angle and the median from the vertex to the base are given)

vL¤J¡fh£L 9.5

	 mo¥g¡f« BC = 5.5 br.Û., 60A+ = c k‰W« c¢Á A-æèUªJ tiua¥g£l eL¡nfhL    

AM-‹ Ús« = 4.5 br.Û bfh©l ABCD  tiuf.

bfhL¡f¥g£LŸsit : ABCD -š,  BC = 5.5  br.Û.,   60A+ = c,    eL¡nfhL AM  = 4.5 br.Û.

tiuKiw

(i)	 BC = 5.5 br.Û. msÎŸs xU nfh£L¤J©L tiuf.

(ii)	 òŸë B têna  60CBX+ = c vd ÏU¡F« go BX  tiuf.

(iii)	 BY=BX tiuf.

(iv)	 BC-‹ ika¡F¤J¡nfhL tiuf. mJ BY k‰W« BC-fis O k‰W« M -òŸëfëš 

rªÂ¡»wJ.

(v)	 O-it  ikakhfÎ«, OB-ia MukhfÎ« bfh©L t£l« tiuf. t£l¤Âš òŸë 

K-I¡ F¿¡f.  

(vi)	 bgça éš BKC MdJ nfhz« 60c-I¡ bfh©oU¡F«.

(vii)	 M-I ikakhf¡ bfh©L 4.5 br.Û MuKŸs xU éš tiuf. mJ t£l¤ij A k‰W« 
Al òŸëfëš rªÂ¡F«.

(viii)	 AB, AC M»adt‰iw Ïiz¡f.

(ix)	 ABC3   mšyJ A BCT l  v‹gJ njitahd K¡nfhz« MF«.

c j é ¥ g l «
A

B C

60c

M

4.
5b

r
.Û

.

5.5br.Û.

B

A

C

X

Y

O

K

60c

60c

Al

M

4.5b
r

.Û
.

5.5br.Û.
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vL¤J¡fh£L 9.6

	 BC = 4.5 br.Û, 4A 0+ = c k‰W« c¢Á A-æèUªJ BC ¡F tiua¥g£l eL¡nfh£o‹ 

Ús« AM = 4.7 br.Û. vd ÏU¡F« go ABCD  tiuf. nkY« A-æèUªJ BC-¡F tiua¥g£l 

F¤J¡nfh£o‹ Ús« fh©f.

bfhL¡f¥g£LŸsit : ABCD -š,  BC = 4.5 br.Û.,   0A 4+ = c k‰W« 

				           eL¡nfh£o‹ Ús« AM = 4.7  br.Û.                                                                                                  

				     										        
		     									               

											              

tiuKiw

(i)	 BC = 4.5  br.Û vd ÏU¡F« go xU nfh£L¤J©L tiuf.

(ii)	 40CBX+ = c vd ÏU¡F« go BXtiuf.

(iii)	 BY BX=  tiuf.

(iv)	 BC-‹ ika¡ F¤J¡nfhL tiuf. mJ BY k‰W« BC-fis Kiwna O k‰W« M 
òŸëfëš  rªÂ¡f£L«.

(v)	 O-it  ikakhfÎ«, OB-I MukhfÎ« bfh©L xU t£l« tiuf. mÂš òŸë K-I¡ 

F¿¡f.

(vi)	 bgça éš BKC MdJ, c¢Á¡nfhz« 40c-¡ bfh©oU¡F«.

(vii)	 M-I ikakhf¡ bfh©L 4.7 br.Û. MuKŸs xU éš tiuf. mJ t£l¤ij A k‰W« 
Al-fëš rªÂ¡F«.

(viii)	 AB k‰W« AC M»adt‰iw Ïiz¡f. ABCD  mšyJ A BC3 l  njitahd 

K¡nfhz« MF«.

(ix)	 CB-I CZ tiu Ú£Lf.

(x)	 AE CZ=  tiuf.

(xi) 	 F¤J¡nfhL AE-‹ Ús« 3.2 br.Û.

M
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40c

40c

K

4.5br.Û.
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r
.Û

.

4.7br.Û.
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 gæ‰Á 9.2

1.	 AB = 5.2 br.Û  ÚsKŸs nfh£L¤J©o‹ ÛJ 48c nfhz« V‰gL¤J« t£l¥gFÂia 

mik¡f.

2.	 DPQR-š mo¥g¡f« PQ = 6 br.Û., R 60+ = c k‰W« c¢Á R-èUªJ PQ-¡F tiua¥g£l 

F¤J¡nfh£o‹ Ús« 4 br.Û vd ÏU¡FkhW DPQR tiuf.

3.	 PQ = 4 br.Û., R+  = 25c k‰W« c¢Á R-èUªJ PQ -¡F tiua¥g£l F¤J¡nfh£o‹ Ús« 

4.5 br.Û.  v‹w msÎfŸ bfh©l PQRD  tiuf. 

4.	 ABCD -š, BC = 5 br.Û., 45A+ = c k‰W« c¢Á A-èUªJ BC-¡F tiua¥g£l 

eL¡nfh£o‹ Ús« 4  br.Û vd ÏU¡F« go ABCD  tiuf.

5.	 BC = 5 br.Û.,  40BAC+ = c k‰W« c¢Á A-èUªJ  BC-¡F tiua¥g£l eL¡nfh£o‹ 

Ús« 6 br.Û. v‹w msÎfŸ bfh©l ABCD  tiuf. nkY« c¢Á  A-èUªJ tiua¥g£l 

F¤J¡nfh£o‹ Ús« fh©f.

9.4	 t£l eh‰fu« tiujš (Construction of cyclic quadrilateral)

	 xU eh‰fu¤Â‹ eh‹F c¢ÁfS«, xU t£l¤Â‹ gçÂæš 

mikªjhš mªeh‰fu« t£l eh‰fu« (Cyclic Quadrilateral) vd¥gL«. t£l 

eh‰fu¤Â‹ vÂ® nfhz§fŸ äif ãu¥ò¡ nfhz§fshF«. mjhtJ 

vÂ®nfhz§fë‹ TLjš 180c MF«. Mfnt jh‹, xU t£l eh‰fu« 

tiua IªJ msÎfS¡F¥ gÂyhf jFªj eh‹F msÎfns nghJkhdJ.

	 bfhL¡f¥g£l msÎfis¡ bfh©L t£leh‰fu« ABCD 

tiujèš cŸs gšntW goãiyfis¥ g‰¿¡ fh©ngh«. 
(i)	 bfhL¡f¥g£l msÎfis¡ bfh©L xU 

cjé¥gl« tiuªJ ABC3 mšyJ ABD3  tiuf.

(ii)	 g¡f§fŸ AB k‰W« BC-fS¡F  ÏU rk¡ 

T¿L« br§F¤J¡nfhLfŸ mjhtJ 

ika¡F¤J¡nfhLfŸ (Perpendicular bisectors) 
tiuf. mitfŸ O-éš rªÂ¡f£L«. 

(iii)	 O-ia ikakhfÎ«, OA (= OB=OC) I MukhfÎ« 

bfh©L ABC3 -‹ R‰Wt£l«  (Circumcircle) tiuf.

(iv)	 bfhL¡f¥g£l mséid¡ bfh©L eh‹fhtJ 

c¢Á D-I¡ fh©f. AD k‰W«   CD- ¡fis Ïiz¡f. 

(v)	 j‰nghJ, ABCD v‹gJ njitahd t£l eh‰fu« MF«. 

	 ÑnH (tçir¥gL¤ÂÍŸsthW) bfhL¡f¥g£l msÎfis¡ bfh©L t£l eh‰fu« 

v›thW tiutJ vd¡ fh©ngh«. 

B

O

A

C

D

O

A

C
D

B
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	 (i)  _‹W g¡f§fŸ k‰W« xU _iyé£l«. (ii)  Ïu©L g¡f§fŸ k‰W« Ïu©L      

_iyé£l§fŸ. (iii)  _‹W g¡f§fŸ k‰W« xU nfhz«. (iv) Ïu©L g¡f§fŸ 

k‰W« Ïu©L nfhz§fŸ. (v)  xU g¡f« k‰W« _‹W nfhz§fŸ. (vi)  Ïu©L 

g¡f§fŸ, xU nfhz« k‰W« xU Ïiz nfhL.

tif I -  _‹W g¡f§fŸ k‰W« xU _iyé£l« bfhL¡f¥gL« nghJ eh‰fu« tiujš

 (Type I- Three sides and one diagonal of a cyclic quadrilateral are given)

vL¤J¡fh£L 9.7
	 AB = 6 br.Û., AC = 7 br.Û., BC = 6 br.Û. k‰W« AD = 4.2 br.Û. msÎfŸ bfh©l  
t£l eh‰fu« ABCD  tiuf.

     bfhL¡f¥g£LŸsit : t£l eh‰fu« ABCD-š,  AB = 6 br.Û.,  AC = 7 br.Û.,
           	                           BC = 6 br.Û. k‰W« AD = 4.2 br.Û.                                              

tiuKiw

(i)	 cjé¥gl« tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ F¿¡f. AB = 6 br.Û msÎŸs 

xU nfh£L¤J©L tiuf.

(ii)	 òŸëfŸ A k‰W« B-ia ikakhf¡ bfh©L Kiwna 7  br.Û  k‰W« 6 br.Û 

MuKŸs t£lé‰fŸ (arcs) tiuf. mitfŸ mJ C v‹w òŸëæš rªÂ¡F«. AB 
k‰W« AC -fis Ïiz¡f.

(iii)	 nfh£L¤J©LfŸ AB k‰W« AC-fë‹ ika¡F¤J¡nfhLfŸ tiuªJ mit 

rªÂ¡F« òŸë O-I fh©f.

(iv)	 O-I ikakhfÎ« k‰W« OA (= OB = OC) -I MukhfÎ« bfh©L ABCD -‹ R‰W 

t£l« tiuf.

(v)	 òŸë A-I ikakhf¡ bfh©L 4.2 br.Û MuKŸs t£léš tiuf mJ R‰W t£l¤ij 

D-š rªÂ¡f£L«.

(vi)	 AD k‰W« CD M»adt‰iw Ïiz¡f.  ÏJnt njitahd t£leh‰fu« ABCD MF«.

6b
r

.Û

7b
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tif II - Ïu©L g¡f§fŸ k‰W« Ïu©L _iyé£l§fŸ bfhL¡f¥gL« nghJ 

t£leh‰fu« tiujš (Type II -Two sides and two diagonals of a cyclic quadrilateral are given) 
vL¤J¡fh£L 9.8
	 PQ = 4 br.Û., QR = 6 br.Û., PR = 7.5 br.Û  k‰W« QS = 7 br.Û. msÎfŸ bfh©l 

t£leh‰fu«  PQRS tiuf.

bfhL¡f¥g£LŸsit : t£leh‰fu« PQRS-š, PQ = 4 br.Û.,  QR = 6 br.Û., 

	   			          PR = 7.5 br.Û. k‰W« QS = 7 br.Û.                                                         

	

tiuKiw 

(i)	 cjé¥gl« tiuªJ, mÂš bfhL¡f¥g£l msÎfis¡ F¿¡fÎ«. nfh£L¤J©L 
PQ = 4 br.Û. tiuf.

(ii)	 òŸëfŸ P k‰W« Q-ia  ikakh¡ bfh©L Kiwna 7.5 br.Û. k‰W« 6 br.Û. MuKŸs 

t£l é‰fŸ tiuªJ, mit rªÂ¡F« òŸë R I¡ fh©f.

(iii)	 PR k‰W« QR-fis Ïiz¡f.

(iv)	 PQ k‰W« QR-‹ ika¡F¤J¡nfhLfŸ tiuªJ mit rªÂ¡F« òŸë O-it¡ 

fh©f.

(v)	 O-it ikakhfÎ« k‰W« OP(=OQ=OR)-ia MukhfÎ« bfh©L PQRD -‹ R‰W 

t£l« tiuf.

(vi)	 Q-it ikakhf¡ bfh©L 7 br.Û MuKŸs xU éš tiuf. mJ R‰W t£l¤ij S -š 

rªÂ¡F«.

(vii)	 PS k‰W« RS-fis Ïiz¡f.

(viii) 	 njitahd t£leh‰fu« PQRS MF«.

P
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Q
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tif III - _‹W g¡f§fŸ k‰W« xU nfhz« bfhL¡f¥gL« nghJ t£leh‰fu« 

tiujš (Type III Three sides and one angle of a cyclic quadrilateral are given)

vL¤J¡fh£L  9.9

	 AB = 6 br.Û., BC = 5.5 br.Û., 80ABC+ = c k‰W« AD = 4.5 br.Û. msÎfŸ bfh©l 

t£l eh‰fu« ABCD tiuf.

bfhL¡f¥g£LŸsit: t£l eh‰fu«  ABCD-š, AB = 6 br.Û., BC = 5.5 br.Û.,

		  80ABC+ = c k‰W«  AD = 4.5 br.Û.

(i)	 cjé¥gl« tiuªJ mÂš bfhL¡f¥g£l msÎfis¡ F¿¡f.  

	 AB = 6 br.Û ÚsKŸs xU nfh£L¤J©L tiuf.

(ii)	 òŸë B têna 80ABX+ = c vD« go BX tiuf.

(iii)	 òŸë B-ia ikakhf¡ bfh©L 5.5 br.Û. MuKŸs t£léš tiuf. mJ BX-ia 

rªÂ¡F« òŸë C v‹f. AC-ia Ïiz¡f.

(iv)	 AB k‰W« BC-¡fë‹ ika¡F¤J¡nfhLfŸ tiuªJ mit rªÂ¡F« òŸë O 
v‹f.

(v)	 O-it ikakhfÎ« k‰W« OA (= OB = OC) MukhfÎ« bfh©L ABCD -‹ R‰W 

t£l« tiuf.
(vi)	 òŸë A-ia ikakhf¡ bfh©L 4.5 br.Û MuKŸs t£léš tiuf mJ 

R‰Wt£l¤ij rªÂ¡F« òŸë D v‹f.

(vii) 	AD k‰W« CD M»adt‰iw Ïiz¡f.

(viii)	njitahd t£leh‰fu« ABCD MF«.
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tif  IV - Ïu©L g¡f§fŸ k‰W« Ïu©L nfhz§fŸ bfhL¡f¥gL« nghJ t£l 

eh‰fu« tiujš  (Type  IV -Two sides and two angles of a cyclic quadrilateral are given)

vL¤J¡fh£L 9.10

	 EF = 5.2 br.Û.,  5GEF 0+ = c, FG = 6 br.Û. k‰W« 40EGH+ = c v‹w msÎfŸ 

bfh©l t£leh‰fu« EFGH tiuf.

bfhL¡f¥g£LŸsit:	   t£leh‰fu« EFGH -š, EF = 5.2 br.Û.,  5GEF 0+ = c

					       FG = 6 br.Û. k‰W« EGH 40o+ =

tiuKiw:

(i)	 X® cjé¥gl« tiuªJ mÂš bfhL¡f¥g£l msÎfis F¿¡f.  
	 EF = 5.2 br.Û. ÚsKŸs nfh£L¤J©L tiuf.

(ii)	 òŸë E-š,  5FEX 0+ = c vD« go EX  tiuf.

(iii)	 F-ia ikakhf¡ bfh©L 6 br.Û MuKŸs X® éš tiuªJ mJ EXia rªÂ¡F« 

òŸë G v‹f.

(iv)	 FG-ia Ïiz¡f.

(v)	 EF k‰W« FG-¡fë‹ ika¡F¤J¡ nfhLfŸ tiuf. mitfŸ òŸë O-š 

rªÂ¡f£L«.

(vi)	 O-it ikakhfÎ« k‰W« OE (= OF = OG) -I MukhfÎ« bfh©L EFGT  -‹ R‰W 

t£l« tiuf.

(vii)	 òŸë G š, 40EGY+ = c vD«go GY tiuf.

(viii) 	GY MdJ R‰Wt£l¤ij bt£L« òŸë H v‹f. EH-I Ïiz¡f.  j‰nghJ 

njitahd t£leh‰fu« EFGH MF«.
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tif V - xU g¡f«, k‰W« _‹W nfhz§fŸ bfhL¡f¥gL« nghJ t£leh‰fu« 

tiujš  (Type V- One side and three angles of a cyclic quadrilateral are given)

vL¤J¡fh£L 9.11

	 PQ = 4 br.Û., 100 , 40P PQS+ += =c c k‰W« 70SQR+ = c vD«go t£leh‰fu« 

PQRS tiuf.

bfhL¡f¥g£LŸsit:  t£leh‰fu« PQRS-š, 		

				         PQ = 4 br.Û., 100 , 40P PQS+ += =c c  k‰W« 70SQR+ = c.

tiuKiw: 

(i)	 cjé¥gl« tiuªJ, mÂš bfhL¡f¥g£l msÎfis¡F¿¡f. 
	 PQ = 4 br.Û.  	 msÎŸs nfh£l¤J©L tiuf.

(ii)	 òŸë P-š 100QPX+ = c vD« go PX  tiuf. 

(iii)	 òŸë Q-š 40PQY+ = c vD« go QY tiuf QY  MdJ  PX -I   S-š rªÂ¡f£L«.

(iv)	 PQ k‰W« PS-fë‹ ika¡F¤J¡nfhLfŸ tiuªJ mit rªÂ¡F« òŸë O-ia¡ 

fh©f.

(v)	 òŸë O-it ikakhfÎ« OP( = OQ = OS )ia MukhfÎ« bfh©L PQS3 -‹ R‰W 

t£l« tiuf.

(vi)	 òŸë Q-š, 70SQZ+ = c vD« go  QZ  tiuf. mJ t£l¤ij òŸë R-š rªÂ¡f£L«.

(vii)	 RS-I Ïiz¡f.

	 njitahd t£l eh‰fu« PQRS MF«.
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tif VI - Ïu©L g¡f§fŸ, xU nfhz« k‰W« xU Ïiz¡nfhL bfhL¡f¥gL« nghJ 

t£leh‰fu« tiujš. (Type VI Two sides , one angle and one parallel line are given)

vL¤J¡fh£L 9.12

	 AB = 5.8 br.Û., 35ABD+ = c,  AD = 4.2 br.Û. k‰W« AB || CD v‹w msÎfŸ bfh©l 

t£l eh‰fu« ABCD tiuf.

bfhL¡f¥g£LŸsit:  t£l eh‰fu« ABCD-š,   AB = 5.8 br.Û.,  
	               35 ,ABD+ = c  AD = 4.2   br.Û.   k‰W«  AB || CD.                                                   	
			 

tiuKiw 

(i)	 cjé¥gl« tiuªJ, mÂš bfhL¡f¥g£l msÎfis F¿¡f. 

	  AB = 5.8 br.Û. msÎŸs xU nfh£L¤J©L tiuf.

(ii)	 òŸë B-š, ABX+  = 35c vD«go BX  tiuf.

(iii)	 A-ia ikakhf¡ bfh©L 4.2 br.Û MuKŸs X® t£léš tiuf mJ BX -ia 

rªÂ¡F« òŸë D v‹f.

(iv)	 AB k‰W« AD-fë‹ ika¡F¤J¡nfhLfŸ tiuf mit rªÂ¡F« òŸë O-v‹f.

(v)	 O-ia ikakhfÎ«, OA (= OB = OD)-I MukhfÎ« bfh©L ABDD -‹ 

	 R‰W t£l« tiuf.

(vi)	 DY AB<  vD«go DY  tiuf mJ t£l¤ij rªÂ¡F« òŸë C v‹f. 

	 BC-ia Ïiz¡f.

(vii) 	njitahd t£l eh‰fu« ABCD MF«.
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gæ‰Á 9.3

1.	 PQ = 6.5  br.Û., QR = 5.5 br.Û., PR = 7 br.Û. k‰W« PS = 4.5 br.Û. v‹w msÎfŸ 

bfh©l t£l eh‰fu« PQRS tiuf.

2.	 AB = 6  br.Û.,  AD = 4.8  br.Û.,  BD = 8 br.Û. k‰W« CD = 5.5 br.Û. v‹w msÎfŸ 

bfh©l  t£l eh‰fu« ABCD tiuf.

3.	 PQ = 5.5   br.Û.,  QR = 4.5 br.Û., 45QPR+ = c k‰W« PS = 3 br.Û. M»a msÎfŸ 

bfh©l t£l eh‰fu« PQRS tiuf.

4.	 AB = 7  br.Û., 80A+ = c, AD = 4.5 br.Û. k‰W« BC = 5 br.Û. v‹w msÎfŸ bfh©l 

t£l eh‰fu« ABCD tiuf.

5.	 KL = 5.5 br.Û.,  KM = 5 br.Û., LM = 4.2 br.Û. k‰W«  LN = 5.3 br.Û. M»a msÎfŸ 

bfh©l t£l eh‰fu« KLMN tiuf.

6.	 EF = 7 br.Û., EH = 4.8 br.Û., FH = 6.5 br.Û. k‰W« EG = 6.6 br.Û. msÎfŸ bfh©l 

t£l eh‰fu« EFGH tiuf.

7.	 AB = 6 br.Û., 70ABC+ = c,  BC = 5 br.Û. k‰W« 30ACD+ = c M»a msÎfŸ 

bfh©l t£leh‰fu«  ABCD tiuf.

8.	 PQ = 5 br.Û., QR = 4 br.Û., 35QPR+ = c k‰W« 70PRS+ = c M»a msÎfŸ 

bfh©l t£l eh‰fu« PQRS tiuf.

9.	 AB = 5.5  br.Û., 50ABC+ = c, 60BAC+ = c k‰W« 30ACD+ = c M»a msÎfŸ 

bfh©l t£l eh‰fu« ABCD tiuf.

10.	 AB = 6.5 br.Û., 110ABC+ = c, BC = 5.5 br.Û. k‰W« AB || CD v‹wthW mikÍ«  

t£leh‰fu« ABCD tiuf.

c§fS¡F¤ bjçÍkh? 
 1901 Kjš x›bthU M©L« Ïa‰Ãaš, ntÂæaš, cl‰T¿æaš (kU¤Jt«) 

Ïy¡»a« k‰W« mikÂ M»a Jiwfëš ÁwªJ és§Fnth®¡F bgUik¡Fça 

nehgš gçR  (Nobel Prize) tH§f¥g£L tU»wJ.  °Ål‹ eh£o‹ °lh¡nAh«äYŸs 

nehgš mw¡f£lis _y« M©L njhW« tH§f¥g£L tU« Ï›tça gçrhdJ  

xU r®tnjr éUjhF«. Mdhš fâj¤Â‰F nehgš gçR tH§f¥gLtÂšiy.

 r®tnjr fâj T£lik¥ghš (International Mathematical Union) eh‹F 

M©LfS¡F xU Kiw el¤j¥ bgW« r®tnjr fâj fh§»u° kheh£oš 

x›bthU KiwÍ« 40 taij¡ fl¡fhj Ïu©L, _‹W mšyJ eh‹F fâjéaš 

m¿P®fS¡F tH§f¥gL« éUJ Õš£° gj¡f« (Fields Medal) vd¥gL«. Õš£° 

gj¡f« fâj¤Â‰fhd nehgš gçR vd ghuh£l¥gL»wJ.
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tiugl§fŸ

tiuaiw

10.1  m¿Kf«

	 tiugl§fŸ (Graphs) v‹gd jftšfis¡ fh£L« 

gl§fshF«. vil v›thW cau¤Jl‹ bjhl®òilanjh, 

mnj ngh‹W ÏU ntWg£l msÎfŸ v›thW bjhl®òilad 

v‹gij tiugl§fŸ cz®¤J«. Áy neu§fëš 

Ïa‰fâj¤ij f©K‹ bfhz®ªJ òçªJ bfhŸtJ 

fodkhf ÏU¡F«. F¿pLfshš mikªj fâj¡ 

nfhitfS¡F« k‰W« mt‰¿‹ tiugl§fS¡F«  

ÏilnaÍŸs bjhl®ig¡ f‰W¡ bfhŸtJ Ïa‰fâj 

totik¥òfis¥ òçªJ bfhŸs têtif brŒ»wJ.

	 fU¤Âš bfh©LŸs, Ô®Î fhz nt©oa 

fâj édhé‰F és¡fkë¡F« tifæš Xusé‰F¤ 

Jšèakhd tiugl¤ij tiuÍ« gH¡f¤ij khzt®fŸ 

V‰gL¤Â¡ bfhŸs nt©L«. xU fz¡»‰F toéaš 

és¡f« bgwk£LkšyhJ Ïa‰fâj¤ Ô®it äf¢rçahf 

cŸsjh vd¢ nrhjid brŒJ gh®¡fÎ«, ftd¤Jl‹ 

tiua¥g£l tiugl§fŸ cjÎ«. tiugl§fë‹ _y« 

bgw¥gL« Ô®ÎfŸ mid¤J« njhuhakhd kÂ¥òfŸ 

v‹gij ãidé‰bfhŸs nt©L«. vªj msé‰F 

Jšèakhf tiugl§fis tiu»nwhnkh, mnj msé‰F 

bgw¥gL« kÂ¥òfS« Jšèakhf mikÍ«.

10.2  	ÏUgo¡ nfhitfë‹ tiugl§fŸ 		
	 (Quadratic Graphs)

 	   :f A B"  xU rh®ò v‹f. Ï§F A k‰W« B v‹gd  
bkŒba©fŸ fz« R -‹ c£fz§fshF«. mid¤J 

tçir¢ nrhofë‹ fzkhd , , ( )x y x A y f x; ! =^ h" , 
v‹gJ f -‹ tiugl« vd miH¡f¥gL«.

    x-š mikªj xU gšYW¥ò¡nfhitia tiugl toéš 

F¿¥Ãl ÏaY«.  ( ) ,y f x ax b a 0!= = + v‹w xUgo 

gšYW¥ò¡nfhitæ‹ tiugl« v‹gJ rhŒÎ ' 'a cila 

xU ne®¡nfhlhF« (oblique line) .

( ) , 0y f x ax bx c a
2

!= = + +  vD« ÏUgo gšYW¥ò¡

nfhitæ‹ tiugl« v‹gJ ne®¡nfhl‰w bjhl®¢Áahd 

xU tistiu MF«. Ïjid gutisa« (Parabola)  v‹W  

TWt®.

buÅ bl°fh®o°
(Rene Descartes)

(1596-1650)
Ãuh‹°

     bl°fh®o°, kU¤Jtkidæš 

gL¡ifæš ÏU¡F«nghJ < 

(ó¢Á) x‹W mtUila miwæ‹ 

xU  _iyæš  R‰¿¢ R‰¿ gwªJ 

bfh©oU¥gij gh®¤J fh®oÁa‹ 

js¤ij¡ f©l¿ªjh®.

   bl°fh®o° gFKiw tot 

fâj¤ij cUth¡»dh®. Ïj‹ 

_y« Ma¤bjhiy m¢R¡fis¥ 

ga‹gL¤Â tiugl§fis 

tiutj‰F têtF¤jh®.

	 m¿Kf«

	ÏUgo tistiufë‹ 		

	 tiugl§fŸ

	Áw¥ò tiugl§fŸ

			                   I think, therefore I am  
-  Rene Descartes

tiugl§fŸ1010
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( 1)( 2)y x x= + - ,
ÏUgo gšYW¥ò¡nfhit

( 4)( 1)( 2),y x x x= + + -

K¥go gšYW¥ò¡nfhit

( 4)( 1)( )( 0.5)y x x x x
14
1 3= + + - -

eh‰go gšYW¥ò¡nfhit

x

y

O x

y

O x

y

O

	 9-M« tF¥Ãš xUgo gšYW¥ò¡nfhit , ,y ax b a 0!= + -‹ ne®¡nfh£L 

tiugl§fis tiua eh« f‰WŸnsh«. Ï¥nghJ y ax bx c
2

= + + , Ï§F a , b  

k‰W« c  M»ad bkŒ kh¿èfŸ k‰W« a 0! , v‹w ÏUgo gšYW¥ò¡nfhitæ‹ 

tiugl¤ij v›thW tiutJ v‹gijÍ« k‰W« mj‹ g©òfŸ v¤jifad v‹gijÍ« 

m¿aéU¡»nwh«.  

y ax bx c
2

= + + -‹ tiugl« 

	 y ax bx c
2

= + +  v‹gij¡ fUJf. t®¡f¥gL¤Jjš Kiwia¥ ga‹gL¤Â 

Ï¥gšYw¥ò¡nfhitia Ã‹tUkhW vGjyh«.

		  x
a
b

a
y

a
b ac

2
1

4
42 2

+ = + -` cj m.

	 Mfnt,  
a

y
a

b ac1
4
4 0

2

$+ -c m .	       (xU nfhitæ‹ t®¡f« v¥nghJnk äif)

	 tistiuæ‹ (gutisa¤Â‹) c¢Á  ,V
a
b

a
ac b

2 4
4 2

- -c m MF«.

	 a > 0 våš, tistiu nkšneh¡»¤ Âw¥ò cilaJ. y = 
a

ac b
4

4 2
-  v‹w 

ne®¡nfh£o‹ ÛJ« k‰W« mj‰F nknyÍ«  tistiu mikÍ«. nkY« tistiuahdJ  

x = 
a
b
2

-  v‹w ne®¡nfh£il¥ bghW¤J¢ rk¢Óuhf ÏU¡F«.

	 a < 0 våš, tistiu Ñœneh¡»¤ Âw¥ò cilaJ. y = 
a

ac b
4

4 2
- v‹w nfh£o‹ 

ÛJ« mj‰F ÑG«  tistiu mikÍ«. nkY« x = 
a
b
2

-   v‹w ne®¡nfh£il¥ bghU¤J 

rk¢Óuhf ÏU¡F«.

	 ÏUgo gšYW¥ò¡nfhitfS¡F Áy vL¤J¡fh£LfS« mt‰¿‹ tiugl§fë‹ 

j‹ikÍ« ÑnHÍŸs m£ltizæš bfhL¡f¥g£LŸsd.

Ã‹tU« tiugl§fŸ bt›ntwhd gšYW¥ò¡nfhitfis¡ fh£L»‹wd. 
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280 10M« tF¥ò fz¡F

tçir 

v©

gšYW¥ò¡nfhit

(y ax bx c
2

= + + )
c¢Á¥ 

òŸë

a-‹ 

F¿

tistiuæ‹

j‹ik

1 y = 2 x2   
a = 2,  b = 0,  c = 0

(0, 0) äif

(i)  nkšneh¡»¤ Âw¥ò cilaJ.

(ii)  y = 0 v‹w ne®¡nfh£o‹ ÛJ«                                      

       mj‰F nknyÍ« mikÍ«

(iii) y-m¢Á‰F, mjhtJ x =   0-¡F 

       rk¢Óuhf tistiumikÍ«. 

2 y = –3 x2

a = –3,  b = 0,  c = 0
(0, 0) Fiw

(i)  Ñœneh¡»¤ Âw¥ò cilaJ.

(ii)  y = 0 v‹w ne® nfh£o‹ ÛJ« k‰W« 

      mj‰F¡ ÑnHÍ« mikÍ«. 

(iii) y-m¢Á‰F, mjhtJ x = 0-¡F 

       rk¢Óuhf tistiu mikÍ«. 

3 y = x x2 32
- -

a = 1, b = –2, c = –3
(1, –4) äif

(i)  nkšneh¡»¤ Âw¥ò cilaJ

(ii) y = –4 v‹w ne®¡nfh£o‹ ÛJ« 

       mj‰F nknyÍ« mikÍ«.

(iii) x = 1-¡F rk¢Óuhf mikÍ«.

 y ax bx c
2

= + +  v‹w ÏUgo gšYW¥ò¡nfhitæ‹ tiugl¤ij tiutj‰fhd  

têKiwfŸ (Procedures to draw the quadratic graph of y ax bx c
2

= + + ) 

(i)	  y ax bx c2
= + + -I¥ ga‹gL¤Â   x-‹ bt›ntW kÂ¥òfisÍ« mj‰Fça  y-‹ 

kÂ¥òfisÍ« m£ltiz¥ gL¤Jf.

(ii)	 bghU¤jkhd msÎ¤Â£l¤ij¤ nj®ªbjL¡f. 

	 x-m¢Á‹ msÎ¤Â£lK« y-m¢Á‹ msÎ¤Â£lK« xnu msthf ÏU¡f 

nt©oaÂšiy. tiuant©oa tiugl« Koªj msé‰F bgça mséš 

ÏU¡FkhW msÎ¤ Â£l« nj®ªbjL¡f¥gl nt©L«.  tiugl¤Â‹ msÎ vªj 

msé‰F¥ bgçajhf ÏU¡»‹wnjh, mj‰nf‰g bgw¥gL« KoÎfS« Jšèakhf 

mikÍ«

(iii) 	 tiugl¤jhëš òŸëfis¡ F¿¡fÎ«. y ax bx c
2

= + + -‹ tiugl¤Âš 

ne®¡nfh£L¤ J©LfŸ Ïšiy v‹gjhš,  mt‰iw xU ne®¡nfhl‰w ÏiHthd 

tistiuahš (Smooth Curve) Ïiz¡fÎ«.  

vL¤J¡fh£L 10.1

	  2y x
2

= -¡F tiugl« tiuf.
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Ô®Î

	 x-¡F –3-èUªJ 3 tiuÍŸs KG¡fë‹ kÂ¥òfis¡ bfhL¤J mt‰¿‰F V‰w 

y-‹ kÂ¥òfis¡ f©L, Ñœ¡f©lthW m£ltiz¥gL¤Jf.

x -3 -2 -1 0 1 2 3

x
2 9 4 1 0 1 4 9

2y x
2

=
18 8 2 0 2 8 18

	   (-3, 18), ( –2, 8), (–1, 2), (0, 0), (1, 2), (2,8) 

k‰W« (3, 18) M»a òŸëfis tiugl¤jhëš 

F¿¡fÎ«. m¥òŸëfis xU ne®¡nfhl‰w ÏiHthd  

tistiuahš (smooth curve) Ïiz¡fÎ«. Ï›tis 

tiuahdJ 2y x
2

= -‹ tiuglkhF«. 

(i)	 Ïªj tistiuahdJ y -m¢ir¥ bghU¤J 

rk¢Óuhf ÏU¡F«.  mjhtJ, y -m¢Á‹ 

Ïl¥g¡f« mikªJŸs tiugl¤Â‹ 

gFÂahdJ y-m¢Á‹ ty¥g¡f¤Âš cŸs 

gFÂæ‹ f©zho Ã«gkhF«.

(ii)	 y-‹ kÂ¥òfŸ Fiw v©fshf Ïšiy.  vdnt, 

tiugl« x -m¢R¡F¡ Ñœ mikahJ.

vL¤J¡fh£L 10.2

	 3y x
2

=-  Ï‹ tiugl« tiuf.

Ô®Î

	 x -¡F  –3 èUªJ 3 tiuÍŸs KG¡fë‹ kÂ¥òfis¡ bfhL¤J mt‰¿‰F V‰w 

y Ï‹ kÂ¥òfis¡ f©L, Ñœ¡f©lthW m£ltiz¥gL¤Jf.

x –3 –2 –1 0 1 2 3

x
2 9 4 1 0 1 4 9

3y x
2

=- –27 –12 –3 0 –3 –12 –27

msÎ¤Â£l« 

xm¢R 1br.Û = 1 myF

ym¢R 1br.Û = 2 myFfŸ

x

y

xl

yl

gl« 10.1

O
(1, 2)

2
y

x
2

=

F¿¥òiu
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282 10M« tF¥ò fz¡F

    (–3, –27),  (–2, –12), (–1, –3),  (0, 0), (1,–3), (2, –12) k‰W« (3, –27) M»a òŸëfis 

tiugl¤jhëš F¿¡fÎ«.

	 m¥òŸëfis xU ne®¡nfhl‰w ÏiHthd tistiuahš (smooth curve) 
Ïiz¡fÎ«.  Ï›thW bgw¥gL« tistiu 3y x

2
=- Ï‹ tiuglkhF«. Ï›tiugl« 

gutisa« (parabola) vd¥gL«. 

 

(i)	 y-‹ kÂ¥òfŸ mid¤Jnk äifa‰w kÂ¥òfshf cŸsjhš 3y x
2

=-  Ï‹ 

tiugl« x-m¢R¡F nkš mikahJ.

(ii)	 tiugl«  y-m¢ir¥ bghW¤J rk¢ÓuhdJ.

10.2.1	 0ax bx c
2
+ + =  v‹w ÏUgo¢ rk‹gh£il tiugl«  _y« Ô®¤jš. 

	 (To solve the quadratic equation 0ax bx c
2
+ + =  graphically)

Kjèš ÏUgo gšYW¥ò¡nfhit y = ax2 + bx + c-‹ tiugl¤ij tiuf. 

tistiuahdJ x-m¢Áid bt£odhš, tistiu k‰W« x-m¢R M»ad bt£L« 

òŸëfë‹ x-Ma¤bjhiyÎfë‹ kÂ¥òfns, bfhL¡f¥g£l rk‹gh£o‹ 

Ô®ÎfshF«.

gl« 10.2

x

y

xl

yl

(–1,–3) (1,–3)

3
y

x
2

=
-

msÎ¤Â£l« 

xm¢R 1br.Û = 1 myF

ym¢R 1br.Û = 3 myFfŸ

F¿¥òiu
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F¿¥òiu

vL¤J¡fh£L 10.3
	 tiugl« _y« Ô®¡f: 2 3 0x x

2
- - =  

Ô®Î

	 Kjèš y  = 2 3x x
2
- - -Ï‹ tiugl¤ij tiunth«.

	 x -¡F –3 èUªJ 4 tiuÍŸs KG¡fë‹ kÂ¥òfis¡ bfhL¤J mj‰Fça y-‹ 

kÂ¥òfis¡ f©L Ñœ¡f©lthW m£ltiz¥gL¤Jf.

x –3 –2 –1 0 1 2 3 4

   x2  9  4   1   0   1   4   9 16

x2-  6  4   2   0 –2 –4 –6 –8
–3 –3 –3 –3 –3 –3 –3 –3 –3
y 12   5   0 –3 –4 –3   0   5

	 (–3, 12), (–2, 5), (–1, 0), (0, –3), (1, –4), (2, –3), (3, 0), (4, 5) M»a  ò Ÿ ë f i s 

tiugl¤ jhëš F¿¡fÎ«. Ï¥òŸëfis  ne®¡nfhl‰w  ÏiHthd  tistiuahš 

(smooth curve)   Ïiz¡fÎ«. 

        Ï›tistiu  x m¢ir  (–1, 0) k‰W« 

(3, 0) M»a òŸëfëš bt£L»wJ.

 Ï¥òŸëfë‹ x Ma¤ bjhiyÎfŸ   

–1 k‰W« 3.

Mfnt,  Ô®Î fz« {–1, 3}.

	 (i)	 x-m¢Áš, v¥nghJ«  y =0 MF«. 

	 (ii)	 y-‹ kÂ¥òfŸ äif k‰W« 

Fiw v©fshf ÏU¥gjhš 

tistiuahdJ x-m¢R¡F 

nkY« ÑG« mikÍ«.

	 (iii)	 x = 1 v‹w nfh£il¥ bghU¤J 

tiugl« rk¢ÓuhdJ.

		  ÏJ y-m¢ir¥ bghU¤J 

rk¢ÓuhdJ mšy. 	  	

O

y

xl

yl

x

gl« 10.3

y  =
 

2
3

x
x

2 -
-

msÎ¤Â£l« 

xm¢R 1br.Û = 1 myF

ym¢R 1br.Û = 2 myFfŸ
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F¿¥òiu

vL¤J¡fh£L 10.4
	 tiugl« _y« Ô®¡f:   2 6 0x x

2
+ - =

Ô®Î

	 Kjèš, x -¡F  –3-èUªJ 3 tiuÍŸs KG¡fë‹ kÂ¥òfis¡ bfhL¤J mt‰¿‰F 

V‰w 2 6y x x
2

= + -  Ï‹ kÂ¥òfis¡ f©L, Ñœ¡f©lthW m£ltiz¥gL¤Jf. 

 x –3 –2 –1   0   1 2 3

  x
2   9  4   1   0   1 4 9

2x
2 18  8   2  0   2 8 18

  x –3 –2 –1  0   1 2 3
–6 –6 –6 –6 –6 –6 –6 –6
 y  9   0 –5 –6 –3 4 15

	 (–3, 9), (–2, 0),  (–1, –5), (0, –6), (1, –3), (2, 4) k‰W« (3, 15) M»a òŸëfis 

tiugl¤ jhëš  F¿¡fÎ«.  Ï¥òŸëfis ne®¡nfhl‰w ÏiHthd tistiuahš 

(smooth curve) Ïiz¡fÎ«. Ï›thW bgw¥g£l tistiu 2 6y x x
2

= + -  v‹w  

gšYW¥ò¡nfhitæ‹  tiuglkhF«.  

     tistiu x- m¢ir (–2 , 0) k‰W« 
(1.5, 0) M»a¥ òŸëfëš bt£L»wJ.

          Ï¥òŸëfë‹ x Ma¤ bjhiyÎfŸ 
–2 k‰W« 1.5 MF«.

     Mfnt, Ô®Î fz« {–2 , 1.5 }.

	  2 6x x 0
2
+ - = -I tiugl« 

_y« Ô®¡f Ã‹tU« KiwiaÍ« 

Ã‹g‰wyh«.

	 (i)	 y x2
2

= -‹ tiugl« tiuf.

	 (ii)	 y x6= - -‹ tiugl« tiuf.

	(iii)	 Ï›éU  tiugl§fŸ bt£L«

òŸëfë‹ x Ma¤bjhiyfë‹ 

kÂ¥òfns 2 6x x 0
2
+ - = -‹ 

Ô®ÎfshF«.

xl

y

yl

O x

gl« 10.4

2
6

y
x

x
2

=
+

-

msÎ¤Â£l« 

xm¢R 1br.Û = 1 myF

ym¢R 1br.Û = 2 myFfŸ
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vL¤J¡fh£L 10.5
	  2y x

2
= -‹ tiugl¤ij tiuªJ mÂèUªJ 2 6 0x x

2
+ - = v‹w rk‹gh£il¤ 

Ô®¡fÎ«.

Ô®Î

	 Kjèš 2y x
2

= -‹ tiugl¤ij tiunth«. 2y x
2

= ¡F Ã‹tU« m£ltizia 

mik¡fÎ«.

x –3 –2 –1 0 1 2 3
x2 9 4 1 0 1 4 9

2y x2
= 18 8 2 0 2 8 18

    (–3, 18), (–2, 8), (–1,2), (0, 0), (1, 2), 
(2, 8) k‰W«  (3, 18) M»a òŸëfis  

tiugl¤jhëš F¿¡fÎ«. 

	 Ï¥òŸëfis ne®¡nfhl‰w 

ÏiHthd  tistiuahš   (smooth curve) 
Ïiz¡fÎ«.

   2 6 0x x
2
+ - = -‹ _y§fis¡ 

fhz y  = 2x
2  k‰W«	  2 6x x

2
+ -  = 0 

M»a rk‹ghLfis¤ Ô®¡fÎ«.

Ï¥nghJ, 2 6 0x x
2
+ - = .

      (     y  = 2x
2 . Mfnt y  + x – 6 =  0 

      (     y = – x + 6   

   vdnt, 2 6 0x x
2
+ - = -‹ _y§fŸ 

y  = 2x
2
k‰W« y = – x + 6 M»ad 

bt£o¡ bfhŸS« òŸëfë‹ x-‹ 

Ma¤bjhiyÎfshF«.	 .

Ï¥nghJ,  y  = x 6- +  v‹w 

ne®¡nfh£o‰Fça m£ltizia 

mik¥ngh«.

x –1 0 1 2

y  = x 6- + 7 6 5 4

	 nknyÍŸs òŸëfis tiugl¤jhëš F¿¤J mt‰iw xU ne®¡nfh£lhš 

Ïiz¡fÎ«.

	 ne®¡nfhL k‰W« gutisa« M»adt‰¿‹ bt£L« òŸëfŸ (–2, 8) 
k‰W« (1.5, 4.5) MF«.  Ï¥òŸëfë‹ x-Ma¤bjhiyÎfŸ –2 k‰W« 1.5 MF«.	
	 vdnt, rk‹ghL 2 6x x

2
+ -  = 0-‹ Ô®Î fz« { –2 , 1.5} MF«.

msÎ¤Â£l« 

xm¢R 1br.Û = 1 myF

ym¢R 1br.Û = 2 myFfŸ

xl O

y

x

gl« 10.5

y
x

2
2

=

y = – x + 6

yl
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vL¤J¡fh£L 10.6
	 3 2y x x

2
= + + -Ï‹ tiugl« tiuf. mij¥ ga‹gL¤Â x x2 42

+ +  = 0 v‹w 

rk‹gh£il¤ Ô®¡fÎ«.

Ô®Î

	 Kjèš, 3 2y x x
2

= + + -¡fhdm£ltizia¥ Ã‹tUkhW jah®brŒnth«.

x –4 –3 –2 –1 0 1 2 3

x
2 16 9 4 1 0 1 4 9

3x –12 –9 –6 –3 0 3 6 9
2 2 2 2 2 2 2 2 2
y 6 2 0 0 2 6 12 20

         (–4, 6), (–3, 2), (–2, 0), (–1, 0), 
(0, 2), (1, 6), (2, 12) k‰W« (3, 20)
M»a òŸëfis tiugl¤jhëš 

F¿¡fÎ«.   Ï¥òŸëfis   ne®¡ 

nfhl‰w ÏiHthd tistiuahš

(smooth curve) Ïiz¡fÎ«. »il¡f¥

bg‰w tistiuahdJ,  

     3 2y x x
2

= + + -‹ tiuglkhF«.

Ï¥nghJ, 	 2 4x x
2
+ + 	 = 0

   ( 	 3 2x x
2
+ + – x +2	= 0

   ( 	 y  = x 2-       a  y  = 3 2x x
2
+ +

      vdnt, 2 4x x
2
+ + =0 -‹ _y§fŸ,

y  = x 2-  k‰W« y = 3 2x x
2
+ +  

M»ad bt£o¡ bfhŸS« 

òŸëfshš »il¡f¥ bgW»‹wd.

    Ï¥nghJ ne®¡nfhL y  = x 2- -‹ 

tiugl¤ij tiunth«.

  Ïj‰F y  = x 2- -¡fhd m£ltizia 

Ã‹tUkhW mik¥ngh«.

x –2 0 1 2

y = x 2- –4 –2 –1 0

	 Mdhš, ne®¡nfhL  y  = x 2-  MdJ tistiu y  = 3 2x x
2
+ + -I bt£léšiy. 

	 vdnt, 2 4x x
2
+ +  =0-¡F bkŒ_y§fŸ VJ« Ïšiy.

xl O

yl

y

x

y
x

x
3

2

2
=

+
+

y  = x –2

gl« 10.6

msÎ¤Â£l« 

xm¢R 1br.Û = 1 myF

ym¢R 1br.Û = 2 myFfŸ
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gæ‰Á 10.1

1.	 Ã‹tU« rh®òfë‹ tiugl« tiuf.

	 (i) 3y x
2

= 			 
	 (ii) 4y x

2
=- 		

	 (iii) y x x2 4= + +^ ^h h	
	 (iv) 2 3y x x

2
= - +

2.	 tiugl« _y« Ã‹tU«  rk‹ghLfis¤ Ô®¡fÎ«.

	 (i) 4 0x
2
- = 			

	 (ii) 3 10 0x x
2
- - =

	 (iii) x x5 1 0- - =^ ^h h 		
	 (iv) x x2 1 3 0+ - =^ ^h h

3.	 y x
2

= -‹ tiugl« tiuªJ, mjid¥ ga‹gL¤Â 4 5 0x x
2
- - =  v‹w 

rk‹gh£il¤ Ô®¡fÎ«.

4.	 2 3y x x
2

= + - -‹ tiugl« tiuªJ, mjid¥ ga‹gL¤Â 6 0x x
2
- - =  v‹w 

rk‹gh£il¤ Ô®¡fÎ«.

5.	 2 6y x x
2

= + - -‹ tiugl« tiuªJ, mjid¥ ga‹gL¤Â 2 10 0x x
2
+ - =  v‹w 

rk‹gh£il¤ Ô®¡fÎ«.

6.	 8y x x
2

= - - -‹ tiugl« tiuªJ, mjid¥ ga‹gL¤Â 2 15 0x x
2
- - =  v‹w 

rk‹gh£il¤ Ô®¡fÎ«.

7.	 12y x x
2

= + - -‹ tiugl« tiuªJ, mjid¥ ga‹gL¤Â 2 2 0x x
2
+ + =  v‹w 

rk‹gh£il¤ Ô®¡fÎ«.

10.3	 Áy Áw¥òtif tiugl§fŸ (Some Special Graphs)

	 Ï¥ghl¥gFÂæš gšYW¥ò¡nfhitæ‹ kh¿fS¡»ilna cŸs bjhl®ò	
	  (i)	 ne® khWghL (Direct variation)  k‰W«

	 (ii)	 vÂ® khWghL (Indirect variation) v‹wthW mikÍ«nghJ,  gšYW¥ò¡ 

nfhitæ‹ tiugl¤ij v›thW tiutJ vd m¿ªJ bfhŸnth«.

	 y MdJ x-¡F ne®é»j¤Âš ÏU¥Ã‹, VnjD« xU  äif v© k-¡F  y = kx vd 

eh« bgW»nwh«. Ïªj ãiyæš  kh¿fŸ x‹W¡bfh‹W ne® khWgh£oš (Direct variation) 
ÏU¥gjhf¡ fUj¥gL«. nkY« mj‹ tiugl« xU ne®¡nfhlhF« (Straight line)

	 y-MdJ  x-¡F jiyÑœ é»j¤ÂèU¥Ã‹, VnjD« xU äif k-¡F y = 
x
k  vd 

eh« bgW»nwh«. Ï§F kh¿fŸ x‹W¡bfh‹W vÂ® khWgh£oèU¥gjhš (Indirect 
variation) mj‹ tiugl« xU Óuhd ne®¡nfhl‰w tistiuthf mikÍ«. ÏJ br›tf 

mÂgutisa« (Rectangular Hyperbola) vd m¿a¥gL«. (br›tf mÂgutisa¤Â‹ 

rk‹ghL,  , 0xy k k >=   v‹wthW ÏU¡F«). 
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vL¤J¡fh£L 10.7

	 Ñœ¡fhQ« m£ltiz¡F¤ jFªj tiugl« tiuªJ kh¿fë‹ khWgh£L¤ 

j‹ikia¡ fh©. m«khWgh£o‹ kh¿èiaÍ« (constant of proportionality) fh©f.

x 2 3 5 8 10
y 8 12 20 32 40

	 nkY« x  = 4 våš y -‹ kÂ¥ig¡ fh©f.

Ô®Î

	 bfhL¡f¥g£LŸs m£ltizæš x -‹ kÂ¥ò mÂfç¡F« nghJ y -‹ kÂ¥ò« 

ne®é»j¤Âš mÂfç¡»‹wJ.

	 Mfnt, khWghL xU  ne®khWghL 

(Direct variation) MF«.

	 vdnt, y \ x  vd vGjyh«.

  mjhtJ, y  = kx , k  > 0 xU kh¿è MF«.

( 	
x
y  = k  ÏÂš k  v‹gJ é»jrk kh¿è.

         .k
2
8

3
12

10
40g= = = =  = 4

	 k 4` = .

	 Ï¥nghJ, y = 4x v‹w cwÎ xU 

ne®¡nfh£il mik¡F«. 

      (2, 8), (3, 12), (5, 20), (8, 32) k‰W«  (10, 40) M»a òŸëfis tiugl¤ jhëš 

F¿¡fÎ«. Ï¥òŸëfis xU ne®¡nfh£lhš Ïiz¡fÎ«. Ï›thW bgw¥g£l ne®¡nfhL  

y = 4x-‹ tiuglkhF«.

	 nkY«, x = 4 våš,  y = 16  vd tiugl« y = 4x -‹ thæyhf m¿ayh«.

vL¤J¡fh£L 10.8

	 xU äÂt©o X£Lgt® A  v‹w Ïl¤ÂèUªJ B v‹w Ïl¤Â‰F xU Óuhd 

ntf¤Âš xnu têæš bt›ntW eh£fëš gaz« brŒ»wh®. mt® gaz« brŒj ntf«, 

m¤öu¤Âid¡ fl¡f vL¤J¡ bfh©l neu« M»adt‰iw¥ g‰¿a étu§fŸ 

(ntf-fhy) Ã‹tU« m£ltizæš bfhL¡f¥g£LŸsd.

ntf« (».Û. / kâ)

x 2 4 6 10 12

neu« (kâæš)

y 60 30 20 12 10

msÎ¤Â£l« 

xm¢R 1br.Û = 1 myF

ym¢R 1br.Û = 5 myFfŸ

x

y

O

y =
 4x

gl« 10.7
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ntf - fhy tiugl« tiuªJ mÂèUªJ 

	 (i)	 mt® kâ¡F 5 ».Û ntf¤Âš br‹whš öu¤ij¡ fl¡f MF« gaz neu« 

	 (ii)	 mt® Ï¡F¿¥Ã£l öu¤ij 40 kâneu¤Âš fl¡f vªj ntf¤Âš gaâ¡f 

nt©L« 

	         M»adt‰iw¡ fh©f.

Ô®Î

	 m£ltizæèUªJ x-‹ 

kÂ¥ò mÂfkhF«nghJ y-‹ 

kÂ¥ò vÂ®é»j¤Âš Fiw»wJ 

vd m¿»nwh«. Ïªj tifahd 

khWghL vÂ® khWghL MF«.  

vdnt  xy = k MF«.

	 Ï§F 	   xy = 120

	 Mfnt,   y = 
x

120

  	  (2 , 60), (4 , 30), (6 , 20), (10 , 12) k‰W« (12, 10) M»a òŸëfis tiugl¤jhëš 

F¿¡fÎ«. Ï¥òŸëfis ne®¡nfhl‰w ÏiHthd tistiuahš Ïiz¡fÎ«.  

tiugl¤ÂèUªJ , 

	 (i)	 kâ¡F 5 ».Û ntf¤Âš br‹whš gaz neu« 24 kâ MF«. 

	(ii) 	  F¿¥Ã£l öu¤ij 40 kâ neu¤Âš fl¡f, mtUila ntf« 3 ».Û / kâ MF«.

vL¤J¡fh£L 10.9

	 xU t§», _¤j¡Fokfå‹ it¥ò¤ bjhif¡F 10% jåt£o jU»wJ. it¥ò¤ 

bjhif¡F« mj‰F X® M©L¡F¡ »il¡F« t£o¡F« Ïilnaahd bjhl®Ãid¡ 

fh£l xU tiugl« tiuf. mj‹ _y«,

	 (i) 	 ` 650 it¥ò¤ bjhif¡F¡ »il¡F« t£o k‰W«

	 (ii)	 ` 45 t£oahf¡ »il¡f t§»æš brY¤j¥gl nt©oa it¥ò¤ bjhif

	 M»adt‰iw¡ fh©f.

x

msÎ¤Â£l« 

xm¢R 1br.Û = 1 myF 

ym¢R 1br.Û = 10 myFfŸ

y

O
xy = 120

gl« 10.8

ntf«

n
e

u«
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Ô®Î

	 eh« ÑœtU« m£ltizia jahç¥ngh«

it¥ò¤ bjhif  
` x 100 200 300 400 500 600 700

jåt£o  ` y 10 20 30 40 50 60 70

	 nk‰f©l m£ltizæèUªJ, 

vëjhf y x
10
1=  vd m¿ayh«. nkY«

y x
10
1= -‹ tiugl« xU ne®¡nfhL MF«.

vdnt m£ltizæš bfhL¡f¥g£l 

òŸëæèUªJ tiugl« tiuayh«.

Ïªj tiugl¤Âš ÏUªJ 

(i)	 `650 it¥ò¤ bjhif¡F cça t£o¤ 

bjhif `65 vdÎ«,

(ii)	   ̀45  t£oahf¡ »il¡f njitahd 

it¥ò¤ bjhif  ̀ 450 vdÎ« 

m¿ayh«.

gæ‰Á 10.2

1.	 xU ngUªJ kâ¡F 40 ».Û. ntf¤Âš brš»wJ. Ïj‰Fça öu-fhy bjhl®Ã‰fhd 

tiugl« tiuf.  Ïij¥ ga‹gL¤Â 3 kâneu¤Âš Ï¥ngUªJ  gaâ¤j¤ 

öu¤ij¡ f©LÃo.

2.	 th§f¥g£l neh£L¥ ò¤jf§fë‹ v©â¡if k‰W« mj‰fhd éiy étu« 

Ã‹tU« m£ltizæš ju¥g£LŸsJ.

neh£L¥ò¤jf§fë‹ 

v©â¡if

x
2 4 6 8 10 12

éiy 

` y 30 60 90 120 150 180

	 Ïj‰fhd tiugl« tiuªJ mj‹ _y«  

	 (i)  VG neh£L¥ ò¤jf§fë‹ éiyia¡ fh©f.

	 (ii)   ` 165-¡F th§f¥gL« neh£L¥ ò¤jf§fë‹ v©â¡ifia¡ fh©f.

y
msÎ¤Â£l«

x m¢R  1br.Û = ` 100
y m¢R  1br.Û= ` 10

x

y

x

10
1

=

gl« 10.9

it¥ò¤ bjhif

t
£

o

www.tntextbooks.in



10. tiugl§fŸ 291

3.
	

x 1 3 5 7 8

y 2 6 10 14 16

	 nk‰f©l m£ltizæš cŸs étu¤Â‰F tiugl« tiuªJ, mj‹ _y« 

	 (i)	  x = 4 våš y-‹ kÂ¥ig¡ fh©f.
	 (ii)	 y = 12 våš x-‹ kÂ¥ig¡ fh©f.

4.	 xU è£l® ghè‹ éiy ` 15 v‹f. ghè‹ msÎ¡F« éiy¡F« cŸs¤ 

bjhl®Ãid¡ fh£L« tiugl« tiuf.  mjid¥ ga‹gL¤Â,

			   (i)  é»jrk kh¿èia¡ fh©f.
			   (ii) 3 è£l® ghè‹ éiyia¡ fh©f.

5.	  xy  = 20, x , y  > 0 v‹gj‹ tiugl« tiuf. mjid¥ ga‹gL¤Â x 5= våš, y -‹ 

kÂ¥igÍ«, y 10=  våš, x -‹ kÂ¥igÍ« fh©f.

6.	
ntiyah£fë‹ 

v©â¡if

x
3 4 6 8 9 16

eh£fë‹ 

v©â¡if

y
96 72 48 36 32 18

	 m£ltizæš bfhL¡f¥g£LŸs étu¤Â‰fhd tiugl« tiuf. mj‹ _y«

12 ntiyah£fŸ m›ntiyia KGtJkhf brŒJ Ko¡f MF« eh£fë‹ 

v©â¡ifia¡ fh©f.

F¿¥Ãl¤j¡f nk‰nfhŸfŸ

1.    fâj¤Âš édhit vG¥ò« M‰wiy, m›édhé‰F Ô®Î fh©gijél 

ca®thf¡ fUj¥glnt©L«.                   - #h®{ nf©l®. (Georg Cantor)

2. fâj¤Â‹ éÂfŸ ahÎ« kh‰w Koahjit k‰W« kW¥gj‰F 

m¥gh‰g£litfshF«. Mdhš k‰w m¿éaèYŸs éÂfŸ mid¤J« 

Xusé‰F éthj¤Â‰F c£g£litfŸ v‹gnjhL, òÂa f©LÃo¥òfshš 

mitfŸ kh‰w¥gl¡Toa thŒ¥òfŸ cŸsd v‹gjhšjh‹, fâjéayhdJ 

k‰w m¿éašfisél kf¤jhd K¡»a¤Jt« thŒªjjhf¤ Âfœ»wJ.    

                                                                                                  - Mšg®£ I‹°O‹ (Albert Einstein)
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11.1 	 m¿Kf«

	 »uh¡°l‹ (Croxton) k‰W« bfsl‹ (Cowden)  
M»nahç‹ T‰W¡F Ïz§f, òŸëæaš (Statistics) v‹gJ 

òŸë étu§fis¢ nrfç¤jš, më¤jš, MŒÎ brŒjš, 

v© étu§fëèUªJ fU¤J¡fis gy tiffëš 

jUé¤jš vd tiuaW¡f¥gL»wJ.  R.A. Ãõ® (R.A. Fisher) 
v‹gt® òŸëæaš v‹D« m¿éaiy fâj¤Â‹ xU 

ÃçÎ vdÎ«, mJ T®ªjhŒÎ étu§fS¡F brašgh£L 

fâj« vdÎ« ngh‰W»wh®.

	 nAhnu° br¡ç°£ (Horace Secrist) v‹gt® 

òŸëæaiy Ã‹tUkhW tiuaiw brŒ»wh®.  òŸëæaš 

v‹gJ gšntW fhuz§fëdhš F¿¥Ã£l msÎ ghÂ¡f¥ 

gLgitfë‹ étu§fë‹ nr®¡ifahF«.  Ï›étu§fŸ 

v©fshš F¿¡f¥g£L, tçir¥gL¤j¥g£L mšyJ 

V‰òila mséš Jšèakhf msél¥g£L, K‹ghfnt 

Ô®khå¡f¥g£l neh¡f¤Â‰fhf mitfis Kiwahf 

nrfç¥gJ« mitfS¡»ilnaÍŸs bjhl®òfis 

btë¥gL¤JtJ« òŸëæayhF«.

	 J.F. ghu‹ (J.F. Baron)   v‹gt®  “Statistics” (òŸëæaš) 

v‹D« brhšiy¤ j‹Dila “Elements of Universal 
Erudiation” v‹D« üèš Kj‹Kiwahf¥ ga‹gL¤Âdh®.  

eÅd fhy¤Âš òŸëæaš v‹gJ btW« étu§fë‹ 

nrfç¥ò k‰W« m›étu§fis glés¡f§fëY«. 

m£ltizfëY« më¥gJ k£L« mšy. T®ªjhŒÎ 

brŒj étu§fëš ÏUªJ mDkhå¤jš k‰W« ã¢rak‰w 

NHèš KG¥ Ãu¢Áid¡F« KoÎ nk‰bfhŸsš ngh‹w 

m¿éaš fU¤J¡fŸ ãiwªj¥ Ãçthf ÏJ fUj¥gL»wJ. 

	 eh« V‰fdnt ika¥ngh¡F msitfshd, T£L¢ 

ruhrç, Ïilãiy msÎ k‰W« KfL M»ad¥ g‰¿ 

f‰WŸnsh«.  mit ek¡F gutè‹ ika¥ gFÂæš cŸs 

étu§fë‹ ml®¤Âia¥ g‰¿a xU fU¤ij jU»‹wd.

	 ika¥ ngh¡fsitfŸ g‰¿a m¿jšfëdhš 

étu§fë‹ gutiy¥ g‰¿a KG¡ fU¤J¡fisÍ« bjçªJ 

bfhŸs ÏayhJ.  vL¤J¡fh£lhf (i) 82, 74, 89, 95 
k‰W«  (ii) 120, 62, 28, 130 M»a Ïu©L bt›ntW 

It is easy to lie with statistics.  It is hard to tell the truth without it
-Andrejs Dunkels

fh®š ãa®r‹ 
(Karl Pearson)
(1857-1936)
Ï§»yhªJ

     fh®š Ãa®r‹ v‹D« 

M§»y òŸëæaš tšYe® 

eÅd òŸëæaš Jiwia 

ãWéat®fëš K‹ndho 

Mth®. Ït® òŸëæaš fâj¤ 

Jiwia ãWédh®. Ïa‰Ãaš 

fUJnfhshd ÂU¥ò¤Âw‹ 

v‹w fU¤ij òŸëæaèš 

m¿Kf¥gL¤Âdh®. m¿éaè‹ 

Ïy¡fz« (Grammar of science) 
v‹w mtUila üè‹ gy 

K¡»a fU¤J¡fŸ I‹°O‹ 

k‰W« Ãw m¿éaš tšYe®fë‹ 

Ã‰fhy¤Âa m¿éaš bfhŸif 

fë‹ m§fkhf mikªjd.

	m¿Kf«

	  guÎjè‹ msitfŸ

	  Å¢R

	  éy¡ft®¡f¢ ruhrç

	  Â£l éy¡f«	

	khWgh£L¡ bfG

òŸËÆašòŸËÆaš1111

292

www.tntextbooks.in



bjhl®fS¡F« xnu T£L¢ ruhrç 85 MF«. Kjš bjhlçš cŸs v©fŸ, ruhrç  

85-¡F beU¡fkhf cŸsd.  Mdhš, Ïu©lhtJ bjhlçš cŸs v©fŸ, ruhrç 85-èUªJ 

gutyhf éuéÍŸsJ.  vdnt ika¥ngh¡F msitfŸ, étu§fis¥ g‰¿a jtwhd 

KoÎfS¡F tê tF¡fyh«. T£L¢ ruhrçia x£o, étu§fŸ v›thW guéÍŸsd 

v‹gij m¿a cjÎ« tifæš étu§fS¡fhd xU  msÅL njit¥gL»wJ.

11.2	 guÎjš msitfŸ (Measures of dispersion)
	 gutè‹ (distribution) òŸë étu§fŸ vªj msé‰F¥ guéæU¡»wJ v‹gij 

guÎjš msitfŸ és¡F»wJ. Å¢R (Range R), fhškhd éy¡f« (Quartile Deviation 
Q.D), ruhrç éy¡f« (Mean Deviation M.D), Â£l éy¡f« (Standard Deviation S.D) M»ad 

guÎjè‹ msitfshF«. Ï§F, eh« Áyt‰iw és¡fkhf¡ f‰fyh«.

11.2.1	 Å¢R (Range)
	 Å¢R v‹gJ guÎjš msitfëš vëjhd xU msit MF«.  xU v© bjhF¥Ãš 

cŸs v©fëš äf ca®ªj k‰W« äf¡ Fiwªj kÂ¥òfS¡»ilna cŸs é¤Âahr« Å¢R 

MF«.

	 ` Å¢R  = Û¥bgU kÂ¥ò -  Û¢ÁW kÂ¥ò = L-S.

       	 nkY«,          v© bjhF¥Ã‹ Å¢R¡ bfG  = 
L S
L S
+
- .

vL¤J¡fh£L 11.1
	 43, 24, 38, 56, 22, 39, 45 M»a òŸë étu§fë‹ Å¢R k‰W« Å¢R¡bfG fh©f.

Ô®Î	 òŸë étu§fis VWtçiræš  22, 24, 38, 39, 43, 45, 56 vd mik¡fÎ«.

	 Û¥bgU kÂ¥ò L = 56 k‰W«   Û¢ÁW kÂ¥ò S = 22.
	 vdnt,	 Å¢R	= L-S  
				   = 56-22 = 34

	  Mfnt, Å¢R¡ bfG		= 
L S
L S
+
-

				   = 
56 22
56 22

+
-   =  

78
34   =  0.436

vL¤J¡fh£L 11.2
	 xU tF¥ÃYŸs 13 khzt®fë‹ vil (».») Ã‹tUkhW. 

	 42.5, 47.5, 48.6, 50.5, 49, 46.2, 49.8, 45.8, 43.2, 48, 44.7, 46.9, 42.4 

	 Ït‰¿‹ Å¢R k‰W« Å¢R¡ bfGit¡ fh©f.

Ô®Î	 òŸë étu§fis VWtçiræš Ã‹tUkhW vGjyh«,  
	 42.4,  42.5,  43.2,  44.7,  45.8,  46.2,  46.9,  47.5,  48,  48.6,  49,  49.8,  50.5

	 bfhL¡f¥g£LŸs étu¤Â‹ Û¥bgU kÂ¥ò  L= 50.5  k‰W«  Û¢ÁW kÂ¥ò S = 42.4
	 Mfnt,	 Å¢R	 = L-S 
				    = 50.5-42.4 = 8.1

	 nkY«,	 Å¢R¡ bfG	 = 
. .
. .

L S
L S

50 5 42 4
50 5 42 4

+
- =

+
- = 

.
.

92 9
8 1

	 Mfnt, 	Å¢R¡ bfG	= 0.087 
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 F¿¥ò :

vL¤J¡fh£L 11.3
	 xU òŸë étu¤ bjhF¥Ã‹ Û¥bgU kÂ¥ò 7.44 k‰W« mj‹ Å¢R 2.26 våš, 

m¤bjhF¥Ã‹ Û¢ÁW kÂ¥ig¡ fh©f.

Ô®Î	 Å¢R  =  Û¥bgU kÂ¥ò -  Û¢ÁW kÂ¥ò

             ( 		 7.44 -  Û¢ÁW kÂ¥ò	 = 2.26
	 `  			   Û¢ÁW kÂ¥ò	 =  7.44-2.26  =  5.18.

11.2.2  Â£l éy¡f« (Standard deviation)
	 guÎjè‹ msit¡fhz Áwªj tê, òŸë étu§fë‹ bjhF¥ÃYŸs x›bthU 

kÂ¥Ã‰F«, mj‹ T£L¢ ruhrç¡F« cŸs é¤Âahr§fis t®¡f¥gL¤Â, mªj 

t®¡f§fS¡F ruhrç fh©gjhF«.  Ï›thW bgw¥gL« guÎjè‹ msit éy¡f t®¡f 

ruhrç mšyJ gut‰go (Variance) vd¥gL«.  éy¡f t®¡f ruhrçæ‹ äif t®¡f_y« 

Â£léy¡f« (Standard Deviation) vd¥gL«. éy¡f t®¡f ruhrç v¥bghGJ« äif KG 

v©zhf ÏU¡F«.

	 fh° (Gauss)  v‹gt® ga‹gL¤Âa ‘ruhrç ÃiH’ (mean error) v‹w th®¤ij¡F¥ 

gÂyhf,  1894-š fh®š Ãa®r‹ (Karl Pearson)  v‹gt® Â£l éy¡f« v‹w th®¤ijia 

Kj‹ Kjèš ga‹gL¤Âdh®.

	 òŸë étu§fŸ vªj my»š F¿¥Ãl¥gL»wnjh, mnj my»š Â£l éy¡fK« 

F¿¥Ãl¥gL«. Â£l éy¡f« òŸë étu kÂ¥òfŸ ruhrçæèUªJ v›tsÎ éy»æU¡»wJ 

v‹gij¡ fh£L«.  Fiwthd kÂ¥òŸs Â£léy¡f«, òŸëétu kÂ¥òfŸ T£L¢ ruhrç¡F 

m©ikæš guéÍŸsijÍ«, ca®ªj kÂ¥òŸs Â£léy¡f«, òŸëétu kÂ¥òfŸ mÂf 

Å¢Áš guéÍŸsd v‹gijÍ« fh£L»‹wd.  
	 x  k‰W« v  v‹w F¿pLfis Kiwna guÎjè‹ T£L¢ ruhrç (A.M) k‰W« 

Â£l éy¡f¤ij¡ (S.D) F¿¥Ãl¥ ga‹gL¤J»nwh«. òŸë étu§fë‹ ÏašÃ‹ 

mo¥gilæš mt‰iw VWtçiræš mšyJ Ïw§F tçiræš mik¤jÃ‹ gšntW 

Kiwfëš Ñœ¡fhQ« N¤Âu§fis¥ ga‹gL¤Â, eh« Â£l éy¡f«  v -it 

fz¡»Lnth«. (N¤Âu§fS¡F ã%gz« njitæšiy)

òŸë 

étu«

neuo Kiw

(Direct method)

T£L¢ 

ruhrç 

Kiw

Cf¢ ruhrç Kiw

(Assumed mean 
method)

goéy¡f Kiw

(Step deviation method)

bjhF¡f¥ 

glhjit

(ungrouped)
n

x

n

x
2 2

- c m
/ /

n

d
2/

Ï§F,

d x x= -

n

d

n

d
2 2

- c m
/ /

Ï§F, d = x – A

n

d

n

d
c

2 2

#- c m
/ /

Ï§F, d
c

x A= -

bjhF¡f¥ 

g£lit

(grouped)
f

fd
2

/
/

f

fd

f

fd
2 2

- e o/
/

/
/

f

fd

f

fd
c

2 2

#e o/
/

/
/

	 n  cW¥ò¡fis¡ (v©fŸ) bfh©l bjhF¥Ã‰F Ã‹tUtd bkŒahF«

	  0x x- =^ h/ ,    x nx=/   k‰W«    x nx=/ . 

–
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(i)  	 neuo Kiw (Direct method)
	 cW¥òfë‹ t®¡f§fŸ vëÂš bgw¥gL« bghGJ Ï«Kiwia¥ ga‹gL¤jyh«. 

Ï«Kiwæš Â£léy¡f« fhz cjÎ« N¤Âu« , v   = 
n

x

n

x
2 2

- c m
/ /

 vL¤J¡fh£L 11.4

	 xU khj¤Âš 8 khzt®fŸ go¤j ò¤jf§fë‹ v©â¡if Ã‹tUkhW. 
	  2,  5,  8, 11, 14,  6,  12, 10. Ï¥òŸë étu¤Â‹ Â£l éy¡f¤ij¡ fz¡»Lf.

Ô®Î

x x2

2
5
6
8

10
11
12
14

4
25
36
64

100
121
144
196

x/ =68 x2/ =690

(ii)  	 T£L¢ ruhrç Kiw (Actual mean method)
T£L¢ ruhrç Ã‹dkhf Ïšyhéoš, mjhtJ KG v©zhf ÏU¡F«nghJ  

Ï«Kiwia¥ ga‹gL¤jyh«.

      	 Ï«Kiwæš Â£l éy¡f« fhz cjÎ« N¤Âu«,

 		
n

x x 2

v =
-^ h/  mšyJ . .Ï§F

n

d
d x x

2

v = = -
/

vL¤J¡fh£L 11.5 
	 xU tF¥Ã‰F el¤j¥g£l bghJ m¿Î¤nj®éš bkh¤j kÂ¥bg©fŸ 40-¡F, 

6 khzt®fŸ bg‰w kÂ¥bg©fŸ 20, 14, 16, 30, 21 k‰W« 25.  Ï¥òŸë étu¤Â‹ Â£l 

éy¡f« fh©f.

Ô®Î 	 Ï¥nghJ, T£L¢ruhrç A. M. = 
n

x/  = 
6

20 14 16 30 21 25+ + + + +

				    (                 x
6

126=  = 21.

	 Ñœ¡f©lthW m£ltizia mik¡fÎ«.

x d = x x- d2

14
16
20
21
25
30

-7
-5
-1
  0
  4
  9

49
25
 1
 0
16
81

x/  = 126 d/  = 0 d
2/  = 172

	 Ï§F,   	 n  = 8

	 Â£léy¡f«, 	 v 	 = 
n

x

n

x
2 2

- c m
/ /

			   = 
8

690
8
68 2

- ` j

			   = . .86 25 8 5 2
- ^ h  

			   = . .86 25 72 25-  

  			   = 14  -  3.74.

Mfnt, v= 
n

d

6
172

2

=
/

	      = .28 67

vdnt, v 	-  5. 36.
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		     v   	 = 
n

d

n

d2 2

- c m
/ /

			  = 
7

160
7
8 2

- ` j

			  = 
7

160
49
64-   

			  = 
49

1056

			  = .
7

32 49

(iii)  	 Cf¢ ruhrç Kiw (Assumed mean method)
	 bfhL¡f¥g£l òŸë étu¤Â‹ T£L¢ruhrç KG v©zhf Ïšiybaåš, Cf¢ 

ruhrç Kiwæš Â£léy¡f« fhzyh«.  TLkhd tiuæš x–A v‹gJ äf¢ Á¿a KG 

v©fshf mikÍkhW bghU¤jkhd v© A-æid¤ bjçÎ brŒ»nwh«.  Ï›thW bjçÎ 

brŒa¥gL« v© A-I Cf¢ ruhrç v‹ngh«.  ÏJ T£L¢ ruhrç¡F äf beU¡fkhf mikÍ«. 

	 j‰nghJ, d  = x A- -it¥ ga‹gL¤Â éyfšfis¡ fh©ngh«. 

	 Mfnt,                 Â£l éy¡f«	 v 	 = 
n

d

n

d
2 2

- c m
/ / .

	 Cf¢ ruhrç KiwÍ« goéy¡f KiwÍ«, Â£l éy¡f« fhQ« neuo Kiwæ‹ 

vëikah¡f¥g£l kh‰W KiwfŸ MF«.

vL¤J¡fh£L 11.6

	 62, 58, 53, 50, 63, 52, 55 M»a v©fS¡F Â£l éy¡f« fh©f.

Ô®Î	 Cf¢ ruhrç A=55 vd vL¤J¡ bfh©L Ñœ¡fhQ« m£ltizia mik¡fÎ«.

x d = x – A
    = x – 55

d
2

50
52
53
55
58
62
63

-5
-3
-2
   0
   3
   7
   8

25
9
4
0
9

49
64

d/  = 8 d
2/  =160

	 `   Â£l éy¡f«  v  -  4.64

(iv)	 go éy¡f Kiw (Step deviation method)

	 òŸë étu v©fŸ äf¥ bgçadthfÎ« k‰W« xU bghJ¡ fhuâia¡ bfh©L« 

ÏU¥Ã‹, Â£l éy¡f« fhz, go éy¡f Kiwia¥ ga‹gL¤J»nwh«. Cf¢ ruhrç A-I 

Kjèš nj®ªbjL¤J, ÃwF d =
c

x A-  I¡ fz¡»£L éy¡f¤ij fh©»nwh«.  Ï§F c 
v‹gJ x–A-‹ kÂ¥òfS¡F xU bghJ¡ fhuâia¡ F¿¡F«.  

	 Ï«Kiwæš Â£l éy¡f« fhz ga‹gL¤J« N¤Âu« v  = 
n

d

n

d
2 2

- c m
/ /  #  c. 

vL¤J¡fh£L 11.7
	 10  khzt®fŸ fâj¤ nj®éš bg‰w kÂ¥bg©fŸ Ã‹tUkhW, 

	 80, 70, 40, 50, 90, 60, 100, 60, 30, 80. Ï«kÂ¥òfS¡F Â£l éy¡f« fh©f. 

 F¿¥ò :
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Ô®Î	 bfhL¡f¥g£l òŸë étu§fë‹ bghJ¡ fhuâ c = 10 MF«. Cf¢ ruhrç A = 70 
vd vL¤J¡ bfhŸf. Ï§F òŸë étu kÂ¥òfë‹ v©â¡if, n = 10.

	 nkY«, c = 10,  d = x A
10
-  vd¡ bfh©L Ñœ¡fhQ« m£ltizia mik¡fÎ«.

x d = x
10
70-

d
2

30
40
50
60
60
70
80
80
90

100

-4
-3
-2
-1
-1
   0
   1
   1
   2
   3

16
9
4
1
1
0
1
1
4
9

d/  = -4 d
2/  = 46

		          v  	 = 
n

d

n

d
2 2

- c m
/ /  #  c 

				    = 10
10
46

10
4 2

#- -` j

				    = 
10
46

100
16 10#-  	= 10

100
460 16

#-  = 444 2 111=

	 `  	 Â£l éy¡f«, v  -  21.07.

	 nkny F¿¥Ã£LŸs eh‹F Kiwfshd neuoKiw, T£L¢ ruhrç Kiw, Cf¢ ruhrç 

Kiw, go éy¡f Kiw M»at‰¿š VnjD« x‹iw¥ ga‹gL¤Â, étu§fë‹ bjhF¥Ã‰F 

Â£l éy¡f¤ij vëÂš fhzKoÍ«.

	 xnu òŸë étu¤ bjhF¥Ã‰F bt›ntW Kiwfëš Â£l éy¡f kÂ¥òfŸ 

fhz¥g£lhY« mitfŸ vÂ®gh®¤jthW bt›ntwhf ÏU¡fhJ.  Mfnt, v  kÂ¥Ãid¡ 

fhz khzt®fŸ bfhL¡f¥g£l étu§fis¥ bghU¤J, bghU¤jkhd VnjD« xU 

Kiwia¥ Ã‹g‰wyh«.

KoÎfŸ

	 (i)  	 xU guÎjè‹ x›bthU kÂ¥òlD« xnu v©iz¡ T£odhnyh mšyJ 

fê¤jhnyh mj‹ Â£l éy¡f« khwhkš ÏU¡F«. 

	 (ii)  	 òŸë étu¤Â‹ x›bthU kÂ¥igÍ« k, v‹w ó¢Áak‰w kh¿èahš 

bgU¡»dhnyh mšyJ tF¤jhnyh »il¡F« òÂa kÂ¥òfS¡fhd 

Â£léy¡f« mj‹ Kjš Â£l éy¡f¤ij  Kiwna, k Mš bgU¡f mšyJ 

tF¡f¡ »il¡F« v©zhf ÏU¡F«.
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vL¤J¡fh£L 11.8
	 3, 5, 6, 7  M»a òŸë étu¤Â‰F¤ Â£l éy¡f« fh©f. x›bthU kÂ¥òlD«  4 
I¡ T£l »il¡F« òÂa kÂ¥òfS¡fhd Â£l éy¡f¤ijÍ« fh©f.

Ô®Î bfhL¡f¥g£l òŸë étu«

	     	   x = 3, 5, 6, 7 
	 Ï§F, A = 6  v‹f.

x d = x – 6 d
2

3
5
6
7

-3
-1
   0
   1

9
1
0
1

d/  = -3 d
2/  = 11

       Â£léy¡f«, v  	= 
n

d

n

d
2 2

- c m
/ /

				    = 
4
11

4
3 2

- -` j

			          v  	= 
4
11

16
9- = 

4
35

	 nkny cŸs vL¤J¡fh£oš x›bthU kÂ¥òlD« 4I¡ T£l, »il¡F« òÂa Â£l 

éy¡f« khwhkš ÏU¡»wJ.

vL¤J¡fh£L 11.9
	 40, 42, 48 vD« Ï¥òŸë étu¤Â‰F¤ Â£l éy¡f« fh©f. x›bthU kÂ¥ò« 
3 Mš bgU¡f¥gL«nghJ »il¡F« òÂa kÂ¥òfS¡fhd Â£l éy¡f« fh©f.

Ô®Î bfhL¡f¥g£LŸs òŸë étu§fŸ

40, 42, 48-‹ Â£l éy¡f¤ij¡ fh©ngh«.

	 Cf¢ ruhrç  A = 44 v‹f.

x d = x – 44 d
2

40
42
48

-4
-2
   4

16
4

16

 d/  = -2 d
2/  = 36

									       
       Â£l éy¡f«,	 v 	 = 

n

d

n

d
2 2

- c m
/ / 	

				    = 
3
36

3
2 2

- -` j

			   v 	 =  
3
104

x›bthU kÂ¥òlD« 4 I¡ T£l, x = 7, 9, 
10, 11 M»a òÂa kÂ¥òfis¥ bgW»nwh«.

Ï§F,  A = 10 v‹f.

x d = x – 10 d
2

7
9

10
11

-3
-1
   0
   1

9
1
0
1

d/  = -3 d 11
2
=/  

Â£l éy¡f«,    1v 	= 
n

d

n

d
2 2

- c m
/ /

		  = 
4
11

4
3 2

- -` j

	                1v   = 
4
11

16
9- = 

4
35

x›bthU kÂ¥igÍ«  3Mš bgU¡f 

»il¡F« òÂa kÂ¥òfŸ 120,126,144. 
Cf¢ ruhrç A = 132 v‹f.

òÂa òŸë étu¤Â‹ Â£l éy¡f« 1v  v‹f.

x d = x – 132 d
2

120
126
144

-12
  –6
   12

144
  36
144

d/  = -6 d
2/  =324 

   Â£l éy¡f«, 1v  	=
n

d

n

d
2 2

- c m
/ / 	

                         	 = 
3

324
3
6 2

- -` j

		       1v 	 = 
3

312   =  104
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F¿¥òiu:

	 nkny cŸs vL¤J¡fh£oš, x›bthU kÂ¥igÍ« 3-Mš bgU¡F« nghJ, »il¡F« 

òŸë étu¤Â‹ òÂa Â£l éy¡f«, Kjš Â£l éy¡f¤ij  3 Mš bgU¡f¡ »il¡F« 

v©zhf ÏU¡»wJ.

vL¤J¡fh£L 11.10

	 Kjš n Ïaš v©fë‹ Â£l éy¡f«  v  = n
12

1
2
-  vd ã%Ã¡f. 

Ô®Î	 Kjš n Ïaš v©fŸ 1,2,3, g , n.
		  Ït‰¿‹ T£L¢ ruhrç,   x

n
x

n
n1 2 3 gR= = + + + +

 		           			           = 
n

n n

2

1+^ h = n
2
1+ .

	 Kjš n Ïaš v©fë‹ t®¡f§fë‹ TLjš,

		                                  x
2/  = n n n

6

1 2 1+ +^ ^h h .

		             Â£l éy¡f«,    	v   =  
n

x

n

x
2 2

- c m
/ /

				    = 
n

n n n n
6

1 2 1

2
1 2+ +

- +^ ^
`

h h
j

				    = n n n
6

1 2 1

2
1 2+ +

- +^ ^
`

h h
j

				    = n n n

2
1

3

2 1

2

1+ +
-

+
`

^ ^
j

h h; E

				    = n n n

2
1

6

2 2 1 3 1+ + - +
`

^ ^
j

h h; E

				    = n n n
2
1

6
4 2 3 3+ + - -` `j j

				    = n n
2
1

6
1+ -` `j j    = n

12
1

2
-

Kjš n Ïaš v©fë‹ Â£l éy¡f«, v  = n
12

1
2
- .

Ã‹tU« KoÎfis m¿ªJ¡ bfhŸf. 

	 bghJ é¤Âahr«  d  bfh©l xU T£L¤ bjhl® tçiræš vªj xU bjhl®¢Áahd 

n  cW¥ò¡fë‹  Â£l éy¡f«,  v = d n
12

1
2
- .   vdnt,

(i)  , 1, 2, ,i i i i ng+ + + -‹ Â£l éy¡f«  v = n
12

1
2
- , i Nd  

(ii)  bjhl®¢Áahd n  Ïu£il¥gil KG¡fë‹ Â£l éy¡f«  v = ,2 nn
12

1 N
2

d-

(iii) bjhl®¢Áahd n  x‰iw¥gil KG¡fë‹ Â£l éy¡f« v = ,2 nn
12

1 N
2

d-
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vL¤J¡fh£L  11.11

	 Kjš 10 Ïaš v©fë‹ Â£l éy¡f« fh©f.

Ô®Î	 Kjš n Ïaš v©fë‹ Â£l éy¡f« =  n
12

1
2
-

	 Mfnt, Kjš 10 Ïaš v©fë‹ Â£l éy¡f« 

				    = 
12

10 1
2

-   = 
12

100 1-  -  2.87.

bjhF¡f¥g£l¥ òŸë étu§fë‹ Â£l éy¡f«  

(Standard Deviation of grouped data)

(i)	 T£L¢ ruhrç Kiw  (Actual mean method)
jå¤j òŸë étu§fëš x›bthU kÂ¥ÃidÍ«, mj‹ T£L¢ ruhrçæèUªJ 

éy¡f§fŸ vL¤J, Â£l éy¡f« fhz ga‹gL« N¤Âu«

v  = 
f

fd
2

/
/    MF«.  Ï§F, d = x x- .  

vL¤J¡fh£L 11.12
	 xU fâj édho édh¥ ngh£oæš 48 khzt®fŸ bg‰w kÂ¥bg©fŸ Ã‹tU« 

m£ltizæš ju¥g£LŸsd. 

kÂ¥bg©fŸ    x 6 7 8 9 10 11 12
ãfœbt©fŸ     f 3 6 9 13 8 5 4

	 Ï›étu¤Â‰fhd Â£l éy¡f¤ij¡ fz¡»Lf.

Ô®Î	 bfhL¡f¥g£LŸs étu§fS¡F Ñœ¡f©l m£ltizia mik¡f.

x f fx d = x – x  
  = x – 9

fd fd
2

6
7
8
9

10
11
12

 3
 6
 9
13
 8
 5
 4

18
42
72
117
 80
 55
 48

-3
-2
-1
  0
  1
  2
  3

 -9
-12
 -9
    0
    8
  10
  12

27
24
 9
 0
 8
20
36

f/ =48 fx/ =432 d/  = 0 fd/  = 0 fd2/  = 124

	 T£L ruhrç,	        xr 	 =  
f

fx

/
/   =  

48
432  = 9.

	 Â£l éy¡f«,        v  = 
f

fd
2

/
/

					     = 
48
124    = .2 58  -  1.61
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(ii) 	 Cf¢ ruhrç Kiw (Assumed mean method)
Cf¢ ruhrçæèUªJ òŸë étu kÂ¥òfë‹ éy¡f§fis¡ fz¡»L« bghGJ, 

Â£l éy¡f« fhz¥ ga‹gL« N¤Âu«,

v  =
f
fd

f
fd

2 2

R

R

R

R
- c m .   Ï§F d =  x -  A.

vL¤J¡fh£L 11.13

	 Ã‹tU« òŸë étu¤Â‰fhd Â£l éy¡f« fh©f.

x 70 74 78 82 86 90
f 1 3 5 7 8 12

Ô®Î	 Cf¢ ruhrç A = 82 v‹f.

x f d = x – 82 fd fd
2

70
74
78
82
86
90

1
3
5
7
8

12

-12
-8
-4
  0
  4
  8

-12
-24
-20
    0
  32
  96

144
192
  80
    0
128
768

f/  =36 fd/ =72 fd
2/   =1312

	    Â£l éy¡f«   v  	 = 
f

fd

f

fd
2 2

- e o/
/

/
/

					     = 
36

1312
36
72 2

- ` j

					     = 
9

328 2
2

-  

					     = 
9

328 36-   

					     = 
9

292  = .32 44  

		         `   	      v  	 -  5.7 .

vL¤J¡fh£L 11.14

	 Ã‹tU« gutè‹ éy¡f t®¡f ruhrçia¡ fh©f.

ÃçÎ Ïilbtë 3.5-4.5 4.5-5.5 5.5-6.5 6.5-7.5 7.5-8.5
ãfœbt©fŸ 9 14 22 11 17

www.tntextbooks.in



302 10M« tF¥ò fz¡F

Ô®Î	 Cf¢ ruhrç A = 6 v‹f.

ÃçÎ 
Ïilbtë

x
ika 
kÂ¥ò

f 6d x= - fd fd
2

3.5-4.5
4.5-5.5
5.5-6.5
6.5-7.5
7.5-8.5

4
5
6
7
8

9
14
22
11
17

-2
-1
    0
    1
    2

-18
-14
      0
     11
     34

36
14
  0
11
68

f/  = 73 fd/  = 13 fd
2/  = 129

   éy¡f t®¡f¢ ruhrç, 2
v  	 =  

f

fd

f

fd
2 2

- e o/
/

/
/

					     = 
73
129

73
13 2

- ` j    = 
73
129

5329
169-

					     = 
5329

9417 169-    = 
5329
9248

        Mfnt, éy¡f t®¡f¢ ruhrç  2
v  -  1.74.

(iii)  	 go éy¡f Kiw (Step deviation method)

vL¤J¡fh£L 11.15
	 cyf¡ fhšgªJ ngh£ofëš 71 K‹dâ Åu®fŸ mo¤j nfhšfë‹ 

v©â¡ifæ‹ étu§fŸ Ã‹tU« m£ltizæš bfhL¡f¥g£LŸsJ.  Ï›étu¤Â‹ 

Â£l éy¡f« fh©f.

ÃçÎ Ïilbtë 0-10 10-20 20-30 30-40 40-50 50-60 60-70
ãfœbt©fŸ 8 12 17 14 9 7 4

Ô®Î 	 A = 35 v‹f. 

	 eh‹fhtJ ãuèš bfhL¡f¥g£LŸs x–A-‹ kÂ¥òfë‹ bghJ¡fhuâ c = 10.

ÃçÎ 

Ïilbtë

x
ika 

kÂ¥ò
f x–A d

c
x A= -

fd fd
2

0-10
10-20
20-30
30-40
40-50
50-60
60-70

 5
15
25
35
45
55
65

 8
12
17
14
  9
  7
  4

–30
–20
–10
   0
10
20
30

-3
-2
-1
   0
   1
   2
   3

-24
-24
-17
     0
     9
   14
   12

72
48
17
  0
  9
28
36

f/  = 71 fd/  = -30 fd
2/ = 210
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	        Â£l éy¡f«, v  = 
f

fd

f

fd
c

2 2

#- e o/
/

/
/

					     = 10
71
210

71
30 2

#- -` j

					     = 10
71
210

5041
900

#-

					     = 10
5041

14910 900
#-

					     = 
5041
14010 10#  = .2 7792 10#

	      Â£l éy¡f«,  v  -  16.67.

vL¤J¡fh£L 11.16
 	 40 f«Ã¤ J©Lfë‹ Ús§fŸ (br.Û-¡F ÂU¤jkhf) ÑnH bfhL¡f¥g£LŸsd.  

Ï›étu¤Â‰fhd éy¡f t®¡f¢ ruhrçia¡ fz¡»Lf.

Ús« (br.Û) 1-10 11-20 21-30 31-40 41-50 51-60 61-70
f«Ã¤ J©Lfë‹ 

v©â¡if
2 3 8 12 9 5 1

Ô®Î 	 Cf¢ ruhrç A = 35.5 v‹f. 

Ús« ika kÂ¥ò

x  
J©Lfë‹ 

v©â¡if 
(f)

d= x–A fd fd
2

1-10
11-20
21-30
31-40
41-50
51-60
61-70

 5.5
15.5
25.5
35.5
45.5
55.5
65.5

  2
  3
  8
12
  9
  5
  1

-30
-20
-10
     0
   10
   20
   30

-60
-60
-80
     0
   90
 100
   30

   1800
   1200
     800
         0
     900
   2000
    900

f 40=/ fd 20=/ 7600fd
2
=/

          éy¡f t®¡f¢ ruhrç, 2
v  = 

f

fd

f

fd
2 2

- e o/
/

/
/  = 

40
7600

40
20 2

- ` j 	

		   		      	       = 190 
4
1-  = 

4
760 1

4
759- =

		  `           		 2
v  = 189.75.

11.2.3 khWgh£L¡ bfG (Coefficient of Variation)
	 khWgh£L¡ bfG Ñœ¡fhQkhW tiuaW¡f¥gL»wJ.

khWgh£L¡ bfG   C.V = 100
x
#
v . Ï§F v ,  x   v‹gitfŸ Kiwna bfhL¡f¥g£LŸs 

òŸë étu§fë‹ Â£l éy¡f« k‰W« T£L¢ ruhrç MF«. khWgh£L¡ bfGit 

rh®ò Â£l éy¡f« (relative standard deviation) vdÎ« miH¡f¥gL»wJ.
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F¿¥òiu:

	 (i)  	Ïu©L mšyJ mj‰F nk‰g£l òŸë étu¤ bjhF¥òfë‹ Ó®ik¤ j‹ikia 

mšyJ ãiy¥ò¤ j‹ikia (consistency)  x¥Ãl, khWgh£L¡ bfG ga‹gL»wJ.
	 (ii)  	xU òŸë étu¤Â‹ khWgh£L¡ bfG mÂfkhf ÏUªjhš, mªj¥ òŸë étu« 

Fiwªj Ó®ik¤ j‹ik mšyJ Fiwªj ãiy¥ò¤ j‹ik bfh©LŸsJ. 
	 (iii) khWgh£L¡ bfG Fiwthf ÏUªjhš, mªj¥ òŸë étu« mÂf Ó®ik¤ j‹ik  

mšyJ mÂf ãiy¥ò¤ j‹ik bfh©LŸsJ.

vL¤J¡fh£L 11.17

	 18, 20, 15, 12, 25  v‹w étu§fS¡F khWgh£L¡ bfGit¡ fh©f.	

Ô®Î	 bfhL¡f¥g£LŸs étu§fë‹ T£L¢ ruhrçia¡ fz¡»Lnth«.

	 T£L ruhrç  x  = 
5

12 15 18 20 25+ + + +  

				      = 
5
90  = 18.

x d  18x= - d
2

12
15
18
20
25

-6
-3
   0
   2
   7

36
   9
   0
    4
  49

d/  = 0 d
2/  = 98

			   v  	= 
n

d
2/  = 

5
98  

				    = .19 6   -   4.427.

	     khWgh£L¡ bfG C.V	= 100
x
#
v
r

		   		  = . 100
18

4 427
#    = .

18
442 7 .

        `   khWgh£L¡ bfG 	C.V = 24.6

vL¤J¡fh£L 11.18

	 5 »ç¡bf£ éisah£L¥ ngh£ofëš Ïu©L k£il Åu®fŸ vL¤j X£l§fŸ (runs) 
Ã‹tUkhW. mt®fëš X£l§fŸ vL¥gÂš ah® mÂf Ó®ik¤ j‹ik cilat®?

k£il Åu® A 38 47 34 18 33
k£il Åu® B 37 35 41 27 35
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Ô®Î

    k£il Åu® A

x d = x x- r d
2

18
33
34
38
47

-16
  -1
     0
     4
   13

256
    1
    0
  16
169

170 0 442

			   x 	 =  
5

170  = 34

		           	 v 	 = 
n

d
2/

				    = 
5

442  = .88 4

				    -   9.4
    khWgh£L¡ bfG, 	C.V	= 100

x
#
v
r

				    = .
34
9 4 100#  

				    = 
34
940

				    = 27.65

`  	 k£il Åu® A vL¤j X£l§fS¡fhd

       	 khWgh£L¡ bfG	  =  27.65      (1)

	 (1) k‰W« (2) èUªJ B- æ‹ khWgh£L¡ bfG,  A-‹ khWgh£L¡bfGit 

él¡FiwÎ.  vdnt,  B v‹w k£il Åu®, A v‹w k£il Åuiu él X£l§fŸ vL¥gÂš 

mÂf Ó®ik¤ j‹ikia¡ bfh©LŸsh®.

vL¤J¡fh£L 11.19

	 xU òŸë étu¤Âš 30 kÂ¥òfë‹ T£L¢ ruhrç k‰W« Â£l éy¡f« Kiwna 18 

k‰W« 3 MF«. mt‰¿‹ T£L¤ bjhifiaÍ«, nkY« mt‰¿‹ t®¡f§fë‹ T£L¤ 

bjhifiaÍ« fh©f.  

Ô®Î	 30 kÂ¥òfë‹ T£L¢ ruhrç, 	 x   = 18 

vdnt, 30 kÂ¥òfë‹ T£L¤ bjhif, 	 x/ 	 = 30 #  18 = 540        ( x  = 
n

x/  )

			                      Â£l éy¡f«,  	 v 	 = 3

		    		 2
v 	 = 

n

x

n

x
2 2

- c m
/ /

  k£il Åu® B

x d = x x- r d
2

27
35
35
37
41

-8
   0
   0
   2
   6

64
  0
  0
  4
36

175 0 104

		  x 	 = 
5

175 35=

		  v 	 = 
n

d
2/

			   = .
5

104 20 8=

			   -   4.6

khWgh£L¡ bfG, C.V = 100
x
#
v
r

			   = .
35
4 6 100#

			   =  .
35
460

7
92 13 14= =

` k£il Åu® B vL¤j X£l§fS¡fhd

       khWgh£L¡ bfG = 13.14        (2)
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		  (  	
x

30

2/  -18
2  	= 9

		  (  	
x

30

2/  -324 	= 9

		  (  	 9720x
2
-/ 	 = 270   (  x

2/  	 = 9990

	 `    x/  = 540  k‰W«  x
2/ 	= 9990.

vL¤J¡fh£L 11.20
	 xU òŸë étu¤Âš, 20 kÂ¥òfë‹ T£L¢ ruhrç k‰W« Â£l éy¡f« Kiwna 40 
k‰W« 15 vd fz¡»l¥g£ld. mitfis¢ rçgh®¡F«nghJ 43 v‹w kÂ¥ò jtWjyhf 53 
vd vGj¥g£lJ bjça tªjJ. m›étu¤Â‹ rçahd T£L¢ ruhrç k‰W« rçahd Â£l 

éy¡f« M»at‰iw¡ fh©f.

Ô®Î	 rçahd T£L¢ ruhrçia Kjèš fh©ngh« 

        	 20 òŸë étu§fë‹ ruhrç,  x   =  
n

x/   = 40  (bfhL¡f¥g£LŸsJ)

	 ( 		
x

20

/ 	 = 40

	 ( 		  x/  	= 20 #  40 = 800

		           ÂU¤j¥g£l  	 x/ 	 = x/  + rçahd kÂ¥ò – jtwhd kÂ¥ò

		           ÂU¤j¥g£l   	 x/ 	 = 800 + 43-  53 =  790.

           ` 		  ÂU¤j¥g£l ruhrç	 = 
20
790   =  39.5				    (1)

	     éy¡f t®¡f¢ ruhrç,  	 2
v  	= 

n

x

n

x
2 2

- c m
/ /   = 225        (bfhL¡f¥g£LŸsJ)

	 (    	 40
x

20

2
2

-
/ 	 = 225

	 (     	 32000x
2
-/ 	 = 225 #  20	 = 4500.

           ` 		  x
2/  	= 32000 + 4500 = 36500

			   ÂU¤j¥g£l x
2/ 	 = x

2/  + (rçahd kÂ¥ò)2 – (jtwhd kÂ¥ò)2

			   ÂU¤j¥g£l x
2/ 	 = 36500 + 432– 532   = 36500 + 1849 – 2809 

				    = 36500 - 960 = 35540.

	 vdnt,	 ÂU¤j¥g£l 2
v 	 = 

ÂU¤j¥g£l x
2/

n – (ÂU¤j¥g£l ruhrç)2

				    = (39.5)
20

35540 2
-

				    = 1777 – 1560.25  = 216.75.

			   ÂU¤j¥g£l  v 	 = .216 75  -   14.72.

	 `   		  ÂU¤j¥g£l ruhrç	 = 39.5  k‰W«  ÂU¤j¥g£l Â£l éy¡f« -   14.72
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vL¤J¡fh£L 11.21
	 xU òŸë étu¤ bjhF¥Ãš x/ =35, n = 5 , x 9 822- =^ h/  våš,  

k‰W«x x x2 2-^ h/ /  M»at‰iw¡ fh©f.  

Ô®Î	 x/  = 35 k‰W«  n = 5 vd ju¥g£LŸsJ.

		             `    x  = 
n

x/ = 
5
35 7= .

	 x
2/  -I¡ fz¡»Lnth«.

		        	 x 9 2-^ h/ 	= 82

	 (   	 x x18 81
2
- +^ h/ 	= 82

	 (   	 x x18 81 1
2
- +` `j j/ / / 	= 82                 

	 ( 	  	 630 405x
2
- +/ 	= 82          35 k‰W«x 1 5a = =/ /

	 (  		 x
2/  	= 307.

	 x x 2-^ h/  -I¡ fz¡»l,

                      	 x 9 2-^ h/  	=  82

	 (      	 x 7 2 2- -^ h/ 	= 82	 Ï§F  x  = 7.  vdnt, x–9 = (x–7)–2

	 ( 		  x 7 2 2- -^ h6 @/ 	= 82

	 (  x x7 2 7 2 42 #- - - +^ ^h h6 @ /// 	= 82

	 ( 		  x x x x4 4 12- - - +^ ^h h /// 	= 82

	 ( 		  ( ) (4 5)x x 4 02 #- - +^ h/ 	= 82        a  1 5=/  k‰W« x x-^ h/  = 0

	 ( 	  	                                x x 2-^ h/ 	= 62

	  `     		 x
2/  = 307 k‰W« x x 2-^ h/ 	= 62.

vL¤J¡fh£L 11.22

	 ÏU étu¤ bjhl®fë‹ khWgh£L¡ bfG¡fŸ  58 k‰W« 69 v‹f. nkY«, mt‰¿‹ 

Â£l éy¡f§fŸ Kiwna 21.2 k‰W« 15.6 våš, mt‰¿‹ T£L¢ ruhrçfis¡ fh©f.

Ô®Î	 khWgh£L¡ bfG,   C.V = 
x
v  #  100 vd m¿nth«.

	 ` 		           x 	= 
.C V

100#
v .

	 Kjš bjhlç‹ T£L¢ ruhrç, x1 	= 
.C V

100#
v .

				   = .
58
21 2 100#  	  a     C.V = 58 k‰W« v   = 21.2

				   = 
58

2120  = 36.6
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    Ïu©lhtJ bjhlç‹ T£L¢ ruhrç   x2  = 
.C V

100#
v

				             = .
69
15 6 100#      a C.V =  69 k‰W« v   = 15.6

			     	 = 
69

1560

				             = 22.6.

  KjyhtJ bjhlç‹ T£L¢ ruhrç 	=  36.6 ,     Ïu©lhtJ bjhlç‹ T£L¢ ruhrç = 22.6.

gæ‰Á 11.1
1.	 Ã‹tU« kÂ¥òfS¡F Å¢R k‰W« Å¢R¡ bfG fh©f.

	 (i) 59, 46, 30, 23, 27, 40, 52, 35, 29.

	 (ii) 41.2,  33.7,  29.1,  34.5,  25.7,  24.8,  56.5,  12.5.

2.	 xU òŸë étu¤Â‹ Û¢ÁW kÂ¥ò 12. mj‹ Å¢R 59 våš m¥òŸë étu¤Â‹ 

Û¥bgU kÂ¥ig¡ fh©f.

3.	 50 msÎfëš äf¥bgça kÂ¥ò 3.84 ».». mj‹ Å¢R 0.46 ».» våš, mitfë‹  
Û¢ÁW kÂ¥ig¡ fh©f.

4.	 f©l¿ªj òŸë étu¤ bjhF¥ÃYŸs 20 kÂ¥òfë‹ Â£l éy¡f« 5  v‹f.  

òŸë étu¤Â‹ x›bthU kÂ¥igÍ« 2 Mš bgU¡»dhš »il¡F« òÂa òŸë  

étu§fë‹ Â£l éy¡f« k‰W« éy¡f t®¡f¢ ruhrç fh©f.

5.	 Kjš 13 Ïaš v©fë‹ Â£l éy¡f¤ij¡ fz¡»Lf.

6.	 Ñœ¡fhQ« òŸë étu§fë‹ Â£l éy¡f¤ij¡ fz¡»Lf.
	 (i) 10, 20, 15, 8, 3, 4.			   (ii) 38, 40, 34 ,31, 28, 26, 34.

7.	 Ñœf©l m£ltizæš bfhL¡f¥g£LŸs òŸë étu¤Â‹ Â£l éy¡f¤ij¡ 

fz¡»Lf.

x 3 8 13 18 23

f 7 10 15 10 8

8.	 xU gŸëæYŸs 200 khzt®fŸ xU ò¤jf¡ f©fh£Áæš th§»a ò¤jf§fë‹ 

v©â¡ifia¥ g‰¿a étu« Ñœ¡fhQ« m£ltizæš bfhL¡f¥g£LŸsJ. 

ò¤jf§fë‹ v©â¡if 0 1 2 3 4
khzt®fë‹ v©â¡if 35 64 68 18 15

	 Ï¥òŸë étu¤Â‹ Â£l éy¡f¤ij¡ fz¡»Lf.

9.	 Ã‹tU« òŸë étu¤Â‹ éy¡f t®¡f¢ ruhrçia¡ fz¡»Lf.

x 2 4 6 8 10 12 14 16
f 4 4 5 15 8 5 4 5
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10.	 xU ghjrhç FW¡F¥ ghijia fl¡f¢ Áy® (pedestrian crossing) vL¤J¡ bfh©l 

neu étu« Ñœ¡f©l m£ltizæš bfhL¡f¥g£LŸsJ. 

neu« (éehoæš) 5-10 10-15 15-20 20-25 25-30
eg®fë‹ v©â¡if 4 8 15 12 11

	 Ï¥òŸë étu¤Â‰F éy¡f t®¡f¢ ruhrç k‰W« Â£l éy¡f¤ij¡ fz¡»Lf.

11.	 Å£L cçikahs®fŸ 45 ng® mt®fSila bjUé‹ ‘gRik¢ NHš’ Â£l¤Â‰fhf 

ãÂ më¤jd®. tNè¡f¥g£l ãÂ¤ bjhif étu« Ã‹tU« m£ltizæš 

bfhL¡f¥g£LŸsJ.

bjhif

(`)
0-20 20-40 40-60 60-80 80-100

Å£L 

cçikahs®fë‹ 

v©â¡if

2 7 12 19 5

	 Ï›étu¤Â‰F éy¡f t®¡f¢ ruhrç k‰W« Â£léy¡f¤ij¡ fz¡»Lf.

12.	 Ñœ¡fhQ« gutè‹ (distribution) éy¡f t®¡f¢ ruhrç fh©f.

ÃçÎ Ïilbtë 20-24 25-29 30-34 35-39 40-44 45-49
ãfœbt©fŸ 15 25 28 12 12 8

13.	 xU òŸë étu¤ bjhF¥ÃYŸs 100 kÂ¥òfë‹ ruhrç k‰W« Â£l éy¡f« Kiwna 

48 k‰W« 10 MF«. mid¤J kÂ¥òfë‹ T£L¤ bjhif k‰W« mitfë‹ 

t®¡f§fë‹ T£L¤ bjhif M»at‰iw¡ fh©f.

14.	 20 kÂ¥òfë‹ ruhrç k‰W« Â£l éy¡f« Kiwna 10 k‰W« 2 vd fz¡»l¥g£ld. 

Ã‹ò rçgh®¡F« nghJ 12 v‹w kÂ¥ghdJ jtWjyhf 8 v‹W vL¤J¡bfhŸs¥g£lJ 

bjça tªjJ.  rçahd ruhrç k‰W« rçahd Â£l éy¡f« M»adt‰iw¡ fh©f.

15.	 n = 10, x = 12 k‰W«  x
2/  = 1530 våš, khWgh£L¡ bfGit¡ fz¡»Lf.

16.	 Ã‹tU« kÂ¥òfë‹ khWgh£L¡ bfGit¡ fz¡»Lf : 20, 18, 32, 24, 26.
17.	 xU òŸë étu¤Â‹ khWgh£L¡ bfG 57 k‰W« Â£l éy¡f« 6.84 våš, mj‹ 

T£L¢ ruhrçia¡ fh©f.

18.	 xU FGéš 100 ng® cŸsd®, mt®fë‹ cau§fë‹ T£L¢ ruhrç 163.8  br.Û k‰W« 

khWgh£L¡ bfG 3.2 våš, mt®fSila cau§fë‹ Â£l éy¡f¤ij¡ fh©f.

19.	 x/  = 99,  n = 9  k‰W«  x 10 2-^ h/  = 79 våš,  k‰W«x x x2 2-^ h/ /  
M»at‰iw¡ fh©f.

20.	 xU tF¥ÃYŸs A, B v‹w ÏU khzt®fŸ bg‰w kÂ¥bg©fŸ Ã‹tUkhW: 
A 58 51 60 65 66
B 56 87 88 46 43

	 Ït®fëš ah® äFªj Ó®ik¤ j‹ikia bfh©LŸsh®?
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gæ‰Á 11.2
rçahd éilia¤ nj®ªbjL¡fÎ«.

1.	 2, 3, 5, 7, 11, 13, 17, 19, 23 , 29 v‹w Kjš 10 gfh v©fë‹ Å¢R

	 (A) 28	 (B) 26	 (C) 29	 (D) 27

2.	 bjhF¥ÃYŸs étu§fëš äf¢ Á¿a kÂ¥ò 14.1 k‰W« m›étu¤Â‹ Å¢R 28.4 
våš, bjhF¥Ã‹ äf¥ bgça kÂ¥ò

	 (A) 42.5	 (B) 43.5	 (C) 42.4	 (D) 42.1

3.	 bjhF¥ÃYŸs étu§fëš äf¥bgça kÂ¥ò 72 k‰W« äf¢Á¿a kÂ¥ò 28 våš, 

m¤bjhF¥Ã‹ Å¢R¡ bfG 

	 (A) 44	 (B) 0.72	 (C) 0.44	 (D) 0.28

4	 11 kÂ¥òfë‹  x 132R =  våš, mt‰¿‹ T£L¢ ruhrç 

	 (A) 11	 (B) 12	 (C) 14	 (D) 13

5.	 n cW¥òfŸ bfh©l vªj xU v©fë‹ bjhF¥Ã‰F« ( )x xR -  = 

	 (A) xR 	 (B) x 	 (C) nx 	 (D) 0

6.	 n cW¥òfŸ bfh©l vªj xU v©fë‹ bjhF¥Ã‰F«  ( )x xR -  = 

	 (A) nx 	 (B) ( 2)n x- 	 (C) ( 1)n x- 	 (D) 0

7.	 x, y, z- ‹ Â£l éy¡f«  t våš,  x + 5,  y + 5,  z + 5-‹ Â£l éy¡f«

	 (A) t
3

	 (B)  t + 5	 (C)  t 	 (D) x y z

8.	 xU òŸë étu¤Â‹ Â£léy¡f« 1.6 våš, mj‹ éy¡f t®¡f¢ ruhrç (gut‰go)

	 (A) 0.4	 (B) 2.56	 (C) 1.96	 (D) 0.04

9.	 xU òŸë étu¤Â‹ éy¡f t®¡f ruhrç 12.25 våš, mj‹ Â£l éy¡f«

	 (A) 3.5	 (B) 3	 (C) 2.5	 (D) 3.25

10.	 Kjš 11 Ïaš v©fë‹ éy¡f t®¡f¢ ruhrç 

	 (A) 5 	 (B) 10 	  (C) 5 2 	 (D) 10

11.	 10, 10, 10, 10, 10-‹ éy¡f t®¡f¢ ruhrç

	 (A) 10	 (B) 10 	 (C) 5	 (D) 0

12.	 14, 18, 22, 26, 30-‹ éy¡f t®¡f¢ ruhrç 32 våš, 28, 36, 44, 52, 60-‹ éy¡f 

t®¡f¢ ruhrç

	 (A) 64	 (B) 128	 (C) 32 2 	 (D) 32
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ãidéš bfhŸf

13.	 étu§fë‹ bjhF¥ò x‹¿‹ Â£léy¡f« 2 2 . mÂYŸs x›bthU kÂ¥ò« 

3 Mš bgU¡f¡ »il¡F« òÂa étu¤ bjhF¥Ã‹ Â£léy¡f«

	 (A) 12 	 (B) 4 2 	 (C) 6 2 	 (D) 9 2

14.	 ( ) ,x x x48 202
- = =/  k‰W« n  = 12  våš, khWgh£L¡ bfG

	 (A) 25	 (B) 20	 (C) 30	 (D) 10

15.	 Áy étu§fë‹ T£L¢ ruhrç k‰W« Â£léy¡f« Kiwna 48, 12 våš, 

khWgh£L¡bfG  
	 (A) 42	 (B) 25	 (C) 28	 (D) 48

q   	(i) 	 Å¢R = L-S. mjhtJ, bfhL¡f¥g£l òŸë étu¤Â‹ äf¥bgça kÂ¥Ã‰F« 

äf¢Á¿a kÂ¥Ã‰F« cŸs é¤Âahr« Å¢R MF«.	         

	 (ii) 	 Å¢R¡bfG = 
L S
L S
+
- .

q	 bjhF¡f¥glhj étu§fë‹ Â£léy¡f« (v )

	 (i)	
n

x

n

x
2 2

c m
/ /       			    (ii) 

n

d
2/

							               (d = x x-  k‰W«  x  = T£Lruhrç)

	 (iii)	
n

d

n

d
2 2

- c m
/ / 			    (iv) 

n

d

n

d
2 2

- c m
/ /  # c

		   (d = x-A k‰W« A Cf¢ ruhrç) 			                           d
c

x A= -` j

q	 bjhF¡f¥g£l étu§fë‹ Â£léy¡f« (v )

	 (i)	
f

fd
2

/
/  			   (ii)  

f

fd

f

fd
2 2

- e o/
/

/
/  

	 d = x x-  k‰W« x  = T£Lruhrç.		  d = x-A,  A = Cf¢ ruhrç

	 (iii) 	
f

fd

f

fd
2 2

- e o/
/

/
/

# c.     Ï§F   d
c

x A= -

q	 bfhL¡f¥g£l òŸë étu¤Âš cŸs x›bthU v©QlD« (kÂ¥ò) VnjD« xU 

F¿¥Ã£l v©iz¡ T£odhnyh mšyJ fê¤jhnyh »il¡F« òÂa étu¤Â‹ 

Â£léy¡f« khwhJ.
q	 bfhL¡f¥g£l étu¤ÂYŸs x›bthU v©izÍ« (kÂ¥ò) xU kh¿è k Mš 

bgU¡f mšyJ tF¡f¡ »il¡F« òÂa kÂ¥òfë‹ Â£l éy¡fkhdJ, giHa 

Â£léy¡f¤ij kh¿è k Mš bgU¡f mšyJ tF¡f¡ »il¡F« v©zhf 
ÏU¡F«.

q	 Kjš n Ïaš v©fë‹ Â£léy¡f« v   = n
12

1
2
- .

q	 Â£léy¡f¤Â‹ t®¡fkhdJ, éy¡f t®¡f¢ ruhrç mšyJ gut‰go vd¥gL«.

q	 khWgh£L¡ bfG, C.V  = 100
x
#
v .   Ïu©L mšyJ mj‰F« nk‰g£l étu§fë‹ 

Ó®ik¤ j‹ikia x¥Ãl khWgh£L¡bfG ga‹gL»wJ.

–
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12.1 	 m¿Kf« 

	 m‹whl thœ¡ifæš eh« gh®¡F« 

ãfœÎfŸ k‰W« nk‰bfhŸS« bgU«gh‹ikahd 

brašfŸ thŒ¥òfS¡F c£g£lit. óf«g«, 

òaš, Mê¥nguiy, ä‹dš k‰W« bjh‰WnehŒ 

guÎjš ngh‹w ãfœÎfŸ V‰gLtij K‹dnu 

C»¡f ÏayhJ. vÂ®ghuhkš V‰gL« ÏªãfœÎfŸ   

kåj Fy¤Â‰F ngçH¥Ãid V‰gL¤J»‹wd. 

V‰fdnt elªj ãfœÎfë‹ étu§fŸ mo¥gilæš, 

ÏJngh‹w ãfœ¢ÁfŸ vÂ®fhy¤Âš V‰gLbkd 

Jšèakhf K‹dnu C»¡f ÏaYkhdhš, njitahd 

K‹jL¥ò elto¡iffshY«   nrj¤ij¡ f£L¥gL¤J« 

brašfshY« kåj Ïd« Mg¤JfëèUªJ 

fh¥g‰w¥gL«. Ï›thW K‹T£ona, ãfœÎfis 

C»¡f ÏaYtj‰F ãfœjféaš (Probability theory) 
f‰gJ äfÎ« mtÁakh»wJ.

	 1654 M« M©L brthèna o-äa® (Chevalier de 
Mere) v‹gtuhš vG¥g¥g£l xU Njh£l¡ fz¡»dhš 

òfœbg‰w ÃbuŠR fâjéay¿P®fŸ ÃshÁ gh°fš 

(Blasie Pascal) k‰W« Ãaç o-bg®kh£ (Pierre de Fermat) 
M»nahU¡»ilna foj¥ gçkh‰w« eilbg‰wJ. 

Ïªãfœ¢Á ãfœjfÎ¡ fU¤Âaiy fâj¤Â‹ 

thæyhf cUth¡»aJ. »¿°oa‹ A¡»‹° (Christian 
Huggens) (1629-1695), bg®ndhè (Bernoulli) (1654-1705), 
o nkhŒt® (De-Moivre) (1667-1754), Ãaç o yh¥yh° 

(Pierre de Laplace) (1749-1827), fh° (Gauss) (1777-1855), 
ghŒrh‹ (Poisson) (1781-1845), brÃnr› (Chebyshev) 
(1821-1894) k‰W« kh®nfh› (Markov) (1856-1922) ngh‹w 

fâjéay¿P®fŸ ãfœjfÎ¡ fU¤Âaè‹ ts®¢Á¡F 

bgU« g§fë¤jd®. 1933-š UZa fâjéay¿P® 

v.nfhšnkhnfhnuh› (A.Kolmogorov) v‹gh® vLnfhŸ 

mQFKiwæš (Axiomatic approach) eÅd ãfœjfÎ¡ 

fU¤ÂaY¡F monfhèdh®.

Ãfœjfî
It is remarkable that a science which began with the consideration 
of games of chance should have become the most important object of 
human knowledge				           -P.D. Laplace.

ãaÇ o. yh¥yh°
(Pierre de Laplace)

(1749-1827) 
Ãuh‹°

   yh¥yh° v‹gh® v¥nghJ«  

jiyÁwªj m¿éayhs®fSŸ 

xUtuhf fUj¥gL»wh®, Ït® 

Ãuh‹R eh£o‹ ãô£l‹ vd¥ 

bgUikahf miH¡f¥gL»wh®.  

    1812-š òŸëæaèš gy 

mo¥gil KoÎfis cUth¡» 

dh®. Ït® éÂtU Kiwæš 

fhuz¤ij¡ f©l¿Í« fâj¤ 

j¤Jt¤Âid ãfœjfé‹ mo¥ 

gilæš T¿dh®. ãfœjfé‹ 

bfhŸiffis Kj‹Kjèš m¿ 

Kf¥gL¤ÂatU« Ïtnu Mth®. 

Ïtç‹ fâj¡ bfhŸiffëš 

x‹ W  “ ã f œ j f Î  v ‹ g J 

nrhjidæš rhjfkhd ãfœfÎ 

fS¡F« bkh¤j el¡f ÏaY« 

ãfœfÎfS¡F« cŸs é»j«” 

v‹gjhF«.

	 m¿Kf«

	ãfœjfé‹ bjh‹ik 		

	 tiuaiw

	ãfœjfé‹ T£lš 		

	 nj‰w«
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	 ãfœ¢ÁfŸ el¥gijÍ«, el¡fhkèU¥gijÍ« bghU¤nj ãfœjfÎfŸ ÏU¡F«. 

ãfœjféaè‹ fU¤J¡ TWfshd thŒ¥ò¢ nrhjid (uh©l« nrhjid) (random 
experiment), Ka‰Á (trial),  TW btë (sample space) k‰W« gšntW tifahd ãfœ¢ÁfŸ 

(events) g‰¿a tiuaiwfis eh« f‰ngh«. 		

	 fâjéay¿P®fŸ nrhjid (experiment) k‰W« nrhjidæ‹ KoÎfis 

(outcomes) guªj mséš ga‹gL¤J»‹wd®. T®ªJ ftå¡f¥gL« mšyJ msÅL 

brŒÍ« vªj xU braY« nrhjid vd¥gL«. F¿¥Ã£l ehëš üyf¤Â‰F tUif 

òçªnjhç‹ v©â¡ifia gÂÎ brŒjš, xU ehza¤ij  R©Ljš, gy ãw§fëš 

gªJfŸ bfh©l igæèUªJ xU gªÂid vL¤jš k‰W« xU F¿¥Ã£l Ïl¤Âš xU 

ehëš ãfG« ég¤Jfë‹ v©â¡ifia gÂÎ brŒjš M»ad  nrhjid¡fhd 

Áy  cjhuz§fshF«.
	 xU nrhjidia ãfœ¤Jtj‰F K‹ghfnt Koéid¡ Tw Ïayhj nrhjid 

thŒ¥ò¢ nrhjid  v‹gjhF«. ÏU¥ÃD« xU nrhjidæ‹ Koéš ãfH thŒ¥òŸs 

mid¤J KoÎfisÍ« eh« g£oaèlyh«.

	 xU rkthŒ¥ò¢ nrhjidæ‹ ãfH thŒ¥òŸs mid¤J ãfœÎfë‹ fznk  

m¢nrhjidæ‹ TWbtë vd¥gL«. ÏJ S v‹w vG¤jhš F¿¡f¥gL»wJ. xU 

nrhjidia x›bthU KiwÍ« brŒtJ xU Ka‰Á (trial) vd¥gL«.

	 TWbtë S -‹ vªj xU c£fzK« nrhjidæ‹ xU ãfœ¢Á (event) vd¥gL«.

	 A v‹gJ S-‹ c£fz« v‹f. xU nrhjid el¤j¥gL« nghJ »il¤j KothdJ 

A-æš cŸsJ våš, A v‹w ãfœ¢Á elªJŸsJ v‹W Twyh«. 

	 Áy vL¤J¡fh£Lfë‹ _y« rkthŒ¥ò¢ nrhjid, TWbtë k‰W« ãfœ¢ÁfŸ 

M»at‰iw és¡Fnth«. 

rkthŒ¥ò¢ nrhjid TWbtë Áy ãfœ¢ÁfŸ

xU Óuhd ehza¤ij 

xUKiw R©Ljš.

,S H T= " , H" , mjhtJ, jiy éGtJ xU 

ãfœ¢Á.

T" , mjhtJ, ó éGtJ k‰bwhU 

ãfœ¢Á.

xU Óuhd ehza¤ij 

ÏU Kiw R©Ljš.

, , ,S HH HT TH TT= " , , k‰W«HT HH TT" ", , M»ad 

Áy ãfœ¢ÁfŸ.

Óuhd gfilia 

xUKiw cU£Ljš.

, , , , ,S 1 2 3 4 5 6= " , , , , , , , k‰W«1 3 5 2 4 6 3 6" " " ", , , , 
M»ad Áy ãfœ¢ÁfŸ.

rk thŒ¥ò ãfœ¢ÁfŸ (Equally likely events)

	 Ïu©L mšyJ mj‰F nk‰g£l ãfœ¢Áfëš x›bth‹W« ãfœtj‰fhd 

thŒ¥òfŸ rkkhf ÏU¡Fkhdhš, mªãfœ¢ÁfŸ rk thŒ¥ò ãfœ¢ÁfŸ vd¥gL«. xU 

ehza¤ij¢ R©L«nghJ jiy éGjY«, ó éGjY« rk thŒ¥ò ãfœ¢ÁfŸ MF«.

12. ãfœjfÎ 313
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2,  4,  6

1 E

3

5

S

E

gl« 12.2

x‹iwbah‹W éy¡F« ãfœ¢ÁfŸ (Mutually exclusive events)
	 x‹W¡F nk‰g£l ãfœ¢Áfëš vªj xU ãfœ¢ÁÍ«, 

k‰w ãfœ¢Áfis ãfHélhkš elªjhš, mªãfœ¢ÁfŸ 

x‹iwbah‹W éy¡F« ãfœ¢ÁfŸ vd¥gL«. mjhtJ 

Ï¤jifa ãfœ¢ÁfŸ xnu neu¤Âš ãfHhJ.  A k‰W« B v‹gd 

x‹iwbah‹W éy¡F« ãfœ¢ÁfŸ våš, A B+ z= .

	 xU Óuhd ehza¤ij¢ R©L« nghJ jiy éGjš MdJ ó éGjiy 

ãfHélhJ. mnjnghš xU Óuhd gfilia cU£odhš, »il¡f thŒ¥òŸs MW 

éisÎfS« x‹iwbah‹W éy¡F« ãfœ¢ÁfshF«. Vbdåš, gfilia cU£L« nghJ 

xnu neu¤Âš gfilæ‹ Ïu©L mšyJ mj‰F nk‰g£l Kf§fŸ éisÎfshf mikahJ.

ãu¥ò ãfœ¢ÁfŸ (Complementry events)

	 xU rkthŒ¥ò¢ nrhjidæš VjhtJ xU ãfœ¢Áia E 
vd¡ bfhŸf. S v‹gJ mj‹ TWbtë v‹f. S -èUªJ Mdhš 

E -š Ïšyhj k‰w éisÎfis E -‹ ãu¥ò ãfœ¢Á v‹»nwh«. 
ÏJ E vd¡ F¿¡f¥gL»wJ. vdnt .E S E= -  nkY« E k‰W« 

E  M»ad x‹iwbah‹W éy¡F« ãfœ¢ÁfshF«.

	 xU gfil cU£Ljèš, 2-‹ kl§F »il¡F« ãfœ¢Á 

{ , , }E 2 4 6=  vd F¿¤jhš E-‹ ãu¥ò ãfœ¢Á {1, 3, 5}E =  
MF«.

ãiwÎ brŒ ãfœ¢ÁfŸ (Exhaustive events)

        ãfœ¢ÁfŸ , , ,E E En1 2 g   v‹gdt‰¿‹ nr®¥ò¡ fz« rk thŒ¥ò¢ nrhjidæ‹ 

TWbtë Mf ÏU¥Ã‹, , , ,E E En1 2 g  M»ad ãiwÎ brŒ ãfœ¢ÁfŸ MF«.

cWÂ ãfœ¢Á (Sure event)
	 xU gfilia cU£L« nghJ 1, 2, 3, 4, 5 k‰W« 6 v©fëš VnjD« X® v© 

»il¡F« ãfœ¢Á cWÂahf ãfG«.  vdnt ÏJ xU cWÂ ãfœ¢Á MF«.

	 rkthŒ¥ò¢ nrhjidæ‹ TWbtë X® cWÂ ãfœ¢ÁahF«. Vbdåš, mj‹ 

VjhtJ xU cW¥ò, cWÂahf¢ nrhjidæš x›bthU Ka‰ÁæY« ãfG«.

Ïayh ãfœ¢Á (Impossible event)

	 xUnghJ« eilbgw Koahj ãfœ¢Á Ïayh ãfœ¢Á vd¥gL«.   ÏJ z  vd¡ 

F¿¡f¥gL«. vL¤J¡fh£lhf,  xU gfilia  xU Kiw cU£L« nghJ  v© 7 »il¡F« 

ãfœ¢Á xU Ïayh ãfœ¢Á MF«.

rhjfkhd éisÎfŸ (Favourable outcomes)
	 njitahd xU ãfœ¢Á¡F¤ bjhl®ghd éisÎfŸ, mªãfœ¢Á¡F¢ rhjfkhd 

éisÎfŸ vd¥gL«. vL¤J¡fh£lhf,  xU gfilia xU Kiw cU£L«nghJ 

x‰iw¥gil v© »il¡f¥ bgWtij ãfœ¢Á E v‹f.  éisÎfŸ 1, 3 k‰W« 5 v‹gd 

E-‹ rhjfkhd éisÎfŸ MF«.

gl« 12.1
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F¿¥ò

F¿¥ò

        Ï¥ghl¥Ãçéš rkthŒ¥ò éisÎfŸ k‰W« KoÎW TWbtë bfh©l 

rkthŒ¥ò¢ nrhjidfis k£L« vL¤J¡bfhŸ»nwh«. nkY«, Ï¥gFÂæš 

nrhjid¡F vL¤J¡bfhŸs¥g£l ehza§fŸ k‰W« gfilfŸ xnu Óuhdit 

vd¡bfhŸnth«.

12.2 	 ãfœjfé‰fhd bjh‹ik tiuaiw 
	 (Classical definition of probability)

	 xU TWbtëæš n éisÎfëš, m éisÎfŸ  A v‹w ãfœ¢Á¡F¢ rhjfkhf  

ÏU¥Ã‹, ,n S n n A m= =^ ^h h   vd¡ F¿¥ÃLnth«.  ãfœ¢Á  A-‹ ãfœjfÎ  P(A) 
MdJ m-¡F« n-¡F« cŸs é»jkhf tiuaW¡f¥gL»wJ. mjhtJ, 

	    ( )
nrhjidæ‹ éisÎfë‹ bkh¤j v©â¡if

¡F¢ rhjfkhd éisÎfë‹ v©â¡if
P A

A
= 	  

	   ( )
( )
( )

P A
n S
n A

n
m` = =   MF«.

	 (i)	 nk‰f©l ãfœjfé‰fhd bjh‹ik tiuaiwahdJ, KoÎwh éisÎfŸ 

bfh©l nrhjidæY«, rkthŒ¥ò mšyhj nrhjidæY« V‰òilajhf 

ÏU¡fhJ .

	 (ii)	 A v‹w VnjD« xU ãfœ¢Á¡fhd ãfœjfÎ 0-¡F«  1-¡F« Ïilænyh 

mšyJ 0 Mfnth mšyJ 1 Mfnth mikÍ«.

		  mjhtJ, 0 ( ) 1P A# # .

	 (iii)	 cWÂahd ãfœ¢Áæ‹ ãfœjfÎ x‹W MF«. mjhtJ ( )P S 1= .

	 (iv)	 el¡f Ïayh ãfœ¢Áæ‹ ãfœjfÎ ó¢Áa« MF«. mjhtJ ( ) 0P z = .

	 (v)	 A v‹w ãfœ¢Á eilbgwhkš ÏU¥gj‰fhd ãfœjfÎ

	    ( ) ( ) ( )mšy mšyJP A P A P A= l  = 
n

n m-  =  
n
n

n
m-

				         ( )P A( 	 = 
n
m1 - = ( )P A1 - .

   (vi)  ( ) ( ) 1P A P A+ = .

vL¤J¡fh£L 12.1 

	 xU Óuhd gfil xU Kiw cU£l¥gL»wJ. Ã‹tU« ãfœ¢ÁfS¡fhd 

ãfœjfÎfis¡ fh©f.

	  (i)    v© 4 »il¤jš      		  (ii)   xU Ïu£il¥gil v© »il¤jš

	 (iii)  6-‹ gfh fhuâfŸ »il¤jš

	 (iv)  4-I él¥ bgça v© »il¤jš

Ô®Î	 Óuhd xU gfil cU£Ljè‹ TWbtë { , , , , , }S 1 2 3 4 5 6= .  vdnt ( ) 6n S =
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gl« 12.3

	 (i)	 v© 4 »il¡F« ãfœ¢Áia A v‹f.

		  { } ( )A n A4 1`= = .

		  ( )
( )
( )

P A
n S
n A

6
1` = = .

	 (ii)	 xU Ïu£il¥gil v© »il¡F« ãfœ¢Áia B v‹f.

		  {2,4,6} ( ) 3B n B`= = .

		  vdnt, ( )
( )
( )

P B
n S
n B

6
3

2
1= = = .

	 (iii)	 6-‹ gfh¡fhuâfŸ »il¡F« ãfœ¢Áia C v‹f.

	               {2, } ( )C n C3 2`= = .

		  , ( )
( )
( )vdnt P C

n S
n C

6
2

3
1= = = .

	 (iv)	 4 -I él¥ bgça v© »il¡F« ãfœ¢Áia D v‹f.

			   {5,6} . , ( ) 2MfntD n D= = .

			   vdnt, ( )
( )
( )

P D
n S
n D

6
2

3
1= = = .

vL¤J¡fh£L 12.2

	 xU Óuhd ehza« Ïu©L Kiw R©l¥gL»wJ. Ñœ¡fhQ« ãfœ¢ÁfS¡fhd 

ãfœjféid¡ fh©f.

	 (i)   ÏU jiyfŸ »il¤jš      (ii) FiwªjJ xU jiy »il¤jš 

	 (iii) xU ó k£L« »il¤jš.

Ô®Î		  xU ehza¤ij Ïu©L KiwfŸ R©LtÂš »il¡F« TWbtë

		   S	= { , , , }HH HT TH TT .

		  `   	 n(S)	 = 4.

	 (i)	 ÏU jiyfŸ »il¡F« ãfœ¢Áia A v‹f. { }A HH= .

		    ( )n A 	=  1.

		  Mfnt,    	 ( )P A 	= 
( )
( )

n S
n A  = 

4
1 .

	 (ii)	 FiwªjJ xU jiy »il¡F« ãfœ¢Áia B v‹f. 

		  vdnt, { , , }B HH HT TH= .  Mfnt,  ( )n B  = 3.

		  Mfnt,     ( )P B  = 
( )
( )

n S
n B  = 

4
3 .

	 (iii)	 xU ó k£L« »il¡F« ãfœ¢Áia C v‹f.  vdnt,  { , }C HT TH=

			   ( )n C 	=  2. 

		  Mfnt,	 ( )P C 	= 
( )
( )

n S
n C  = 

4
2

2
1= .
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vL¤J¡fh£L 12.3
	 Kjš ÏUgJ Ïaš v©fëèUªJ xU KG v© rkthŒ¥ò Kiwæš 

nj®ªbjL¡f¥gL»wJ. mªj v© xU gfh v©zhf ÏU¥gj‰fhd ãfœjféid¡ 

fh©f.

Ô®Î	  TWbtë, 	 S	= {1, 2, 3, , 20 }g .
	        `     	 n(S)	= 20.
	 nj®ªbjL¡f¥gL« v© gfh v©zhf ÏU¡F« ãfœ¢Áia A v‹f

			                   	A = {2,3,5,7,11,13,17,19} .
		   		             n(A) = 8.

	 vdnt,        	P(A) = 
( )
( )

n S
n A

20
8

5
2= = .

vL¤J¡fh£L 12.4
	 35 bghU£fŸ ml§»a bjhF¥ò x‹¿š 7 bghU£fŸ FiwghLilad. 

m¤bjhF¥ÃèUªJ xU bghUŸ rkthŒ¥ò Kiwæš nj®ªbjL¡F« nghJ mJ 

Fiwghl‰w bghUshf ÏU¥gj‰fhd ãfœjfÎ ahJ?

Ô®Î 	 bkh¤j¥ bghU£fë‹ v©â¡if 	    n(S)	 = 35.
	 FiwghLila bghU£fë‹ v©â¡if 	 = 7.
	 Fiwghl‰w bghUis¤ nj®ªbjL¡F« ãfœ¢Áia A v‹f.

	 Fiwghl‰w bghU£fë‹ v©â¡if      n(A)	 = 35 7 28- = .
	 vdnt, Fiwghl‰w bghUis¤ nj®ªbjL¡F« ãfœ¢Áæ‹ ãfœjfÎ

				      ( )
( )
( )

P A
n S
n A

35
28= = 	

5
4= .

vL¤J¡fh£L 12.5
	 ÏU Óuhd gfilfŸ xU Kiw cU£l¥gL»‹wd. Ñœ¡fhQ« ãfœ¢ÁfS¡fhd 

ãfœjféid¡ fh©f.

	 (i) Kf v©fë‹ TLjš 8 Mf ÏU¤jš  (ii) Kf v©fŸ xnu v©fshf (doublet) 
ÏU¤jš  (iii) Kf v©fë‹ TLjš 8-I él mÂfkhf ÏU¤jš 

Ô®Î 	 ÏU gfilfis cU£L« nghJ »il¡F« TWbtë

	

		

{ ,

( , ),

( , ),

( , ),

( , ),

( , ),

( , ),

,

( , ),

( , ),

( , ),

( , ),

( , ),

( , ),

,

( , ),

( , ),

( , ),

( , ),

( , ),

( , ),

,

( , ),

( , ),

( , ), ( , ),

( , ), ( , ),

( , ), ( , ),

( , ), ( , ),

, ( , ),

(6,5), }

(1,1)

( , )

( , )

( , )

( , )

(6,6)

S

2 1

3 1

4 1

5 1

6 1

1 2

3 2

4 2

5 2

6 2

1 3

2 3

4 3

5 3

6 3

1 4

2 4

3 4

5 4

6 4

1 5 1 6

2 5 2 6

3 5 3 6

4 5 4 6

5 6

2 2

3 3

4 4

5 5

=

			 
( ) 6 6 36n S` #= =

(i)	 Kf v©fë‹ TLjš 8 Mf ÏU¡F« ãfœ¢Áia A v‹f.

	                	 A	= {(2, 6), (3, 5), (4, 4), (5, 3), (6, 2)}.
	 Mfnt, 	 n(A)	= 5.

	 vdnt, 	 P(A)	= 
( )
( )

n S
n A  = 

36
5 .

gl« 12.4
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(ii)	 ÏU gfilfëY« xnu v© (Ïu£ilfŸ) »il¡F« ãfœ¢Áia B v‹f

			   B	= {(1,1), (2,2), (3,3), (4,4), (5,5), (6,6)} .

	 vdnt,	 n(B)	= 6.

	 Mfnt,	 P(B)	= 
( )
( )

n S
n B

36
6

6
1= = .

(iii)	 C v‹gJ Kf v©fë‹ TLjš 8-I él mÂfkhf¡ »il¡F« ãfœ¢Á v‹f.

			   C	= {(3,6), (4,5), (4,6), (5,4), (5,5), (5,6), (6,3), (6,4), (6,5), (6,6)} .

	 vdnt,	 n(C)	= 10.

	 Mfnt,	 P(C)	=	
( )
( )

n S
n C

36
10

18
5= = .

vL¤J¡fh£L 12.6 

	 e‹F fiy¤J it¡f¥g£l 52 Ó£Lfis¡ bfh©l Ó£L¡ f£oèUªJ 

rkthŒ¥ò¢ nrhjid Kiwæš xU Ó£L vL¡f¥gL»wJ. mªj¢ Ó£L Ã‹tUtdthf 

ÏU¡f ãfœjfÎfis¡ fh©f.

	 (i)  Ïuhrh	     	 (ii)  fU¥ò Ïuhrh

	 (iii) °ngL		  (iv) lak©£ 10

Ô®Î	  bkh¤j Ó£Lfë‹ v©â¡if   ( )n S  = 52.

(i)	 A v‹gJ vL¡f¥g£l Ó£L Ïuhrhthf (King) 	
	 ÏU¡F« ãfœ¢Á v‹f.

			   ( )n A` 	 = 4.

			   ( )P A` 	 = 
( )
( )

n S
n A   =  

52
4   =  

13
1 .

(ii)	 B v‹gJ vL¡f¥g£l Ó£L fU¥ò Ïuhrhthf 

(Black King) ÏU¡F« ãfœ¢Á v‹f.

			   ( )n B 	 = 2.

			   ( )P B` 	 = 
( )
( )

n S
n B  = 

52
2  = 

26
1 .

(iii)	 C v‹gJ vL¡f¥g£l Ó£L °ngL (Spade)  Ó£lhf ÏU¡F«  ãfœ¢Á v‹f.

			   ( )n C 	 = 13.

			          ( )P C` 	 = 
( )
( )

n S
n C  = 

52
13  = 

4
1 .

(iv)	 D v‹gJ lak©£ 10 (Diamond - 10) v‹w Ó£L vL¡F« ãfœ¢Á v‹f.

			   ( )n D 	 = 1.

			   ( )P D 	 = 
( )
( )
n S
n D  = 

52
1 .

52 Ó£Lfë‹  étu«. 

Spade Hearts Clavor Diamond

A
2
3
4
5
6
7
8
9
10
J
Q
K

A
2
3
4
5
6
7
8
9
10
J
Q
K

A
2
3
4
5
6
7
8
9
10
J
Q
K

A
2
3
4
5
6
7
8
9
10
J
Q
K

13 13 13 13
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vL¤J¡fh£L  12.7 

	 xU tF¥Ãš cŸs 35 khzt®fëš 20 ng® M©fŸ k‰W« 15 ng® 

bg©fŸ. rkthŒ¥ò Kiwæš xU khzt® nj®ªbjL¡f¥gL»wh® våš, Ã‹tU« 

ãfœ¢Áfë‹ ãfœjfÎfis¡ fh©f. (i) nj®ªbjL¡f¥gLgt® khztdhf ÏU¤jš 
						                 (ii)   nj®ªbjL¡f¥gLgt® khzéahf ÏU¤jš.

Ô®Î	 S v‹gJ Ï¢nrhjidæš TWbtë vd¡ bfhŸf.

	 `  bkh¤j khzt®fë‹ v©â¡if  ( )n S  = 35

	 Ï¢nrhjidæš khzt‹ k‰W« khzé M»nahiu¤ nj®ªbjL¡F« 

ãfœ¢Áfis Kiwna B k‰W« G vd¡ bfhŸf.

	 Mfnt,	 ( )n S  = 35,  ( )n B  = 20 k‰W«  ( )n G  = 15.

(i)	 khztid¤ nj®ªbjL¥gj‰fhd ãfœjfÎ  P(B)  = 
( )
( )

n S
n B  = 

35
20

	  vdnt,        ( )P B  = 
7
4 .

(ii)	 khzéia¤ nj®ªbjL¥gj‰fhd ãfœjfÎ  P(G)  = 
( )
( )

n S
n G  = 

35
15

	 Mfnt,       ( )P G  = 
7
3 .

vL¤J¡fh£L  12.8

	 xU F¿¥Ã£l ehëš kiH tUtj‰fhd ãfœjfÎ 0.76. m¡F¿¥Ã£l ehëš 

kiH tuhkš ÏU¥gj‰fhd ãfœjfÎ ahJ?

Ô®Î	 F¿¥Ã£l ehëš kiH tU« v‹w ãfœ¢Áia A vdÎ« mªehëš kiH tuhkš 

ÏU¡F« ãfœ¢Áia A  vdÎ« bfhŸf.

	  	 ( )P A 	 = 0.76 

	  	 ( )P A 	= .1 0 76- 	     ( ) ( ) 1P A P Aa + =

	                  = 0.24

	 `  	 F¿¥Ã£l ehëš kiH tuhkš ÏU¥gj‰fhd ãfœjfÎ 0.24 MF«.

vL¤J¡fh£L  12.9

	 xU igæš 5 Át¥ò k‰W« Áy Úy ãw¥ gªJfŸ cŸsd. m¥igæèUªJ xU Úy 

ãw¥ gªij vL¥gj‰fhd ãfœjfÎ,  xU Át¥ò ãw¥ gªij vL¥gj‰fhd ãfœjfé‹ 

_‹W kl§F våš, m¥igæYŸs Úy ãw¥ gªJfë‹ v©â¡ifia¡ fh©f.

Ô®Î	  igæYŸs Úy ãw¥ gªJfë‹ v©â¡if x vd¡ bfhŸf.

	 vdnt, bkh¤j¥ gªJfë‹ v©â¡if,  ( )n S  = x5 + .

	 B v‹gJ xU Úy ãw¥ gªij vL¡F« ãfœ¢Á k‰W« R v‹gJ xU Át¥ò ãw¥ 	

	 gªij vL¡F« ãfœ¢Á vd¡ bfhŸf.
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			   ( )P B 	= ( )P R3  vd¡ bfhL¡f¥g£LŸsJ.

	 ( 		
( )
( )

n S
n B 	= 

( )
( )

n S
n R

3

	 ( 		
x

x
5 +

	= 
x

3
5
5
+

c m

	 ( 		  x 	= 15
	 Mfnt, Úy ãw¥ gªJfë‹ v©â¡if  = 15.

vL¤J¡fh£L 12.10 
	 Ã‹tUtdt‰¿‰fhd ãfœjféid¡ fh©f.

	 (i) 	 rkthŒ¥ò Kiwæš nj®ªbjL¡f¥gL« be£lh©oš (leap year) 
53 btŸë¡»HikfŸ ÏU¤jš.

	 (ii) 	rkthŒ¥ò Kiwæš nj®ªbjL¡f¥gL« be£lh©oš 52 btŸë¡»HikfŸ 

k£Lnk ÏU¤jš.

	 (iii)	rkthŒ¥ò Kiwæš nj®ªbjL¡f¥gL« rhjhuz tUl¤Âš (Non-leap year) 
53 btŸë¡»HikfŸ ÏU¤jš.

Ô®Î	
(i)	 xU be£lh©oš cŸs eh£fë‹ v©â¡if = 366. mjhtJ  52 thu§fŸ 

k‰W« 2 eh£fŸ.

52 thu§fëš 52 btŸë¡ »HikfŸ cŸsd. ÛjKŸs Ïu©L eh£fŸ 

Ñœ¡fhQ« VG thŒ¥òfëš VnjD« x‹whf ÏU¡F«.

(PhæW, Â§fŸ), (Â§fŸ, br›thŒ), (br›thŒ, òj‹), (òj‹, éahH‹), 
(éahH‹, btŸë), (btŸë, rå) k‰W« (rå, PhæW).

xU be£lh©oš 53 btŸë¡»HikfŸ ÏU¥gj‰fhd ãfœjfÎ« nknyÍŸs 7  
thŒ¥òfëš xU btŸë¡»Hik tUtj‰fhd ãfœjfÎ« x‹nw MF«. Mfnt 

Ã‹tUkhW TWbtëia vL¤J¡bfhŸsyh«.

     	 S = PhæW,Â§fŸ (Â§fŸ,br›thŒ br›thŒ,òj‹

òj‹,éahH‹ éahH‹,btŸë btŸë,rå rå,PhæW

( ), ), ( ),

( ), ( ), ( ), ( )
) 3.	             

					     Mfnt, n(S)  =  7.
	 nknyÍŸs 7 thŒ¥òfëš, xU btŸë¡»Hik tUtj‰fhd ãfœ¢Áia A v‹f.

		       A =  ,éahH‹,btŸë btŸë,rå^ ^h h" ,   vdnt, n(A) = 2.

 	 vdnt,  p (A) =  
( )
( )

n S
n A

7
2= .

	 Mfnt, Ä¥ tUl¤Âš 53 btŸë¡»HikfŸ ÏU¥gj‰fhd ãfœjfÎ 
7
2 .

(ii) 	 xU be£lh©oš 52 btŸë¡»HikfŸ k£Lnk tUtjhf ÏU¥Ã‹, 52 thu§fŸ 

nghf ÛjKŸs ÏU eh£fëš btŸë¡»Hik cWÂahf tuhJ.
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B v‹gJ, ÛjKŸs ÏU eh£fëš btŸë¡»Hik ÏšyhkèU¥gj‰fhd ãfœ¢Á 

vd¡ bfhŸf.

	 vdnt,		     B  = {(PhæW, Â§fŸ), (Â§fŸ, br›thŒ), (br›thŒ, òj‹),            	
					              (òj‹, éahH‹), (rå, PhæW)}.
      	 Mfnt, 		  n(B) =  5.

	 vdnt,	          ( )P B  =  
( )
( )

n S
n B =

7
5 .

	 Ï§F A k‰W« B v‹gd ãu¥ò ãfœ¢ÁfŸ v‹gij¡ ftå¡fÎ«.

(iii)	 rhjhuz tUl¤Â‹ bkh¤j eh£fë‹ v©â¡if = 365. 

	 mjhtJ rhjhuz tUl¤Âš  52  thu§fŸ k‰W« xU ehŸ ÏU¡F«.

	 52 thu§fëš 52 btŸë¡»HikfŸ ÏU¡F«. ÛjKŸs xU ehŸ Ã‹tU« VG  

thŒ¥òfëš x‹whf mikÍ«. 

	 PhæW, Â§fŸ, br›thŒ, òj‹, éahH‹, btŸë k‰W« rå.

	 vdnt, xU rhjhuz M©oš 53 btŸë¡ »HikfŸ ÏU¡f, nknyÍŸs VG 

thŒ¥òfëš xU btŸë¡»Hik ÏU¡f nt©L«.  
	 vdnt, TWbtëia Ã‹tUkhW vGjyh«.  

	  S = {PhæW, Â§fŸ, br›thŒ, òj‹, éahH‹, btŸë, rå}.
            	 `   ( )n S  = 7.
	 VG thŒ¥òfëš, btŸë¡»Hik tU« ãfœ¢Áia C vd¡ bfhŸf.

	    			  C	 = {btŸë}  (  ( )n C  = 1.

			   ( )P C` 	 =
( )
( )

n S
n C =

7
1 .

vdnt, xU rhjhuz M©oš 53 btŸë¡ »HikfŸ ÏU¥gj‰fhd ãfœjfÎ 
7
1 .

vL¤J¡fh£L 12.11

	 xU rkthŒ¥ò¢ nrhjidæš xU ãfœ¢Á A v‹f. mªãfœ¢Áæ‹ ãu¥ò ãfœ¢Á 

A  v‹f.  ( ) : ( ) 7 :12P A P A =  våš, P(A) I¡ fh©f.

Ô®Î	  ( ) : ( ) 7 :12P A P A =   vd¡ bfhL¡f¥g£LŸsJ.

	 P(A) = 7k  k‰W« P( A ) = 12k vd¡ bfhŸf. 

	 Ï§F k 0>  

 	 eh«  ( ) ( ) 1P A P A+ =  vd m¿nth«.

		  7 12k k+ 	 = 1  (  19k	 = 1.

	    	  	 k	 = 
19
1 .

	 ` 	 P(A) = k7
19
7= .

kh‰WKiw

	
( )

( )

P A

P A 	= 
12
7

	 12 P(A)	= 7× ( )P A

		 = 7 [1–P(A)]

	 19 P(A)	= 7 

vdnt,	 P(A)	= 
19
7 .
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gæ‰Á 12.1 

1.	 xU igæš cŸs 1 Kjš 100 tiu v©fshš F¿¡f¥g£l 100 Ó£LfëèUªJ 

xU Ó£L vL¡f¥gL»wJ. m›thW vL¡f¥gL« Ó£o‹ v© 10 Mš tFgL« 

v©zhf ÏU¥gj‰fhd ãfœjféid¡ fh©f.

2.	 xU Óuhd gfil Ïu©L Kiw cU£l¥gL»wJ. Kf v©fë‹ TLjš 9 
»il¡f¥ bgWtj‰fhd ãfœjfÎ fh©f?

3.	 ÏU gfilfŸ xU nru cU£l¥gL»‹wd. Kf v©fis¡ bfh©L 

mik¡f¥gL«  <çy¡f v© 3 Mš tFgL« v©zhf ÏU¥gj‰fhd ãfœjfÎ 

fh©f.

4.	 12 ešy K£ilfSl‹ 3 mG»a K£ilfŸ fyªJŸsd. rkthŒ¥ò Kiwæš 

nj®ªbjL¡f¥gL«  xU K£il, mG»ajhf ÏU¥gj‰fhd ãfœjfÎ v‹d?
5.	 ÏU ehza§fis xnu rka¤Âš R©L«nghJ, mÂfg£rkhf xU jiy 

»il¥gj‰fhd ãfœjféid¡ fh©f.

6.	 e‹F fiy¤J mL¡»a 52 Ó£Lfis¡ bfh©l f£oèUªJ rkthŒ¥ò Kiwæš 

xU Ó£L vL¡f¥gL»wJ. Ã‹tUtdt‰¿‰F ãfœjfÎfis¡ fh©f.

	 (i)  vL¤j Ó£L lak©£ Mf ÏU¡f	  (ii) vL¤j Ó£L lak©£ Ïšyhkš 

ÏU¡f   (iii) vL¤j Ó£L V° Ó£lhf Ïšyhkš ÏU¡f.

7.	 _‹W ehza§fŸ xnu neu¤Âš R©l¥gL»‹wd. Ã‹tU« ãfœ¢ÁfS¡F 

ãfœjféid¡ fh©f.

	 (i) FiwªjJ xU jiy »il¥gJ    (ii) ÏU ó¡fŸ k£L« »il¥gJ   (iii) FiwªjJ 

ÏU jiyfŸ »il¥gJ.

8.	 xU igæš 1 Kjš 6 tiu v©fŸ F¿¡f¥g£l 6 btŸis ãw¥ gªJfS« k‰W« 

7 Kjš 10 tiu v©fŸ F¿¡f¥g£l 4 Át¥ò ãw¥ gªJfS« cŸsd. rk thŒ¥ò 

Kiwæš xU gªJ vL¡f¥gL»wJ våš, Ã‹tU« ãfœ¢ÁfS¡F ãfœjféid¡ 

fh©f.	
	 (i)  vL¡f¥g£l gªJ xU Ïu£il v© bfh©l gªjhf ÏU¤jš	  
	 (ii) vL¡f¥g£l gªJ xU btŸis ãw¥ gªjhf ÏU¤jš.

9.	 1 Kjš 100 tiuæyhd KG v©fëèUªJ rk thŒ¥ò Kiwæš 

nj®ªbjL¡f¥gL« xU v©  (i) xU KG t®¡fkhf (perfect square) ÏU¡f    
(ii)  KG fdkhf Ïšyhkš (not a cube) ÏU¡f M»adt‰¿‹ ãfœjfÎfis¡ fh©f.

10.	 m®b#©odh, g§fshnjZ, Ódh, m§nfhyh, UZah k‰W« mšÉçah M»a 

ehLfë‹ bga®fis¡ bfh©l g£oaèUªJ xU R‰Wyh¥gaâ rkthŒ¥ò 

Kiwæš xU eh£o‹ bgaiu¤ nj®ªbjL¡»wh®. “m” v‹w vG¤Âš Mu«gkhF« 

eh£o‹ bgaiu nj®ªbjL¥gj‰fhd ãfœjfÎ v‹d?

11.	 xU bg£oæš 4 g¢ir, 5 Úy« k‰W« 3 Át¥ò ãw¥ gªJfŸ cŸsd. rkthŒ¥ò 

Kiwæš xU gªij¤ nj®ªbjL¡f mJ 

	 (i) Át¥ò ãw¥ gªjhf ÏU¡f   (ii) g¢ir ãw¥ gªjhf  ÏšyhkèU¡f 

M»adt‰¿‹ ãfœjfÎfis¡ fh©f.
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12.	 20 Ó£Lfëš 1 Kjš 20 tiuÍŸs KG v©fŸ F¿¡f¥g£LŸsd. rkthŒ¥ò 

Kiwæš xU Ó£L vL¡f¥gL»‹wJ. m›thW vL¡f¥g£l Ó£oYŸs v© 

	 (i) 4-‹ kl§fhf ÏU¡f		  (ii) 6-‹ kl§fhf Ïšyhkš ÏU¡f 

M»a ãfœ¢Áfë‹ ãfœjfÎfis¡ fh©f.

13.	 3, 5, 7 M»a v©fis Ïy¡f§fshf¡ bfh©L xU Ïu©oy¡f v© 

mik¡f¥gL»‹wJ. m›bt© 57 I él¥ bgçajhf ÏU¥gj‰fhd ãfœjfÎ 

fh©f. (m›bt©âš xnu Ïy¡f¤ij Û©L« ga‹gL¤j¡ TlhJ).

14.	 _‹W gfilfŸ xnu neu¤Âš cU£l¥gL«nghJ, _‹W gfilfëY« xnu v© 

»il¥gj‰fhd ãfœ¢Áæ‹ ãfœjféid¡ fh©f.

15.	 ÏU gfilfŸ xnu neu¤Âš cU£l¥gL«nghJ »il¡F« Kf v©fë‹ 

bgU¡f‰gy‹ xU gfh v©zhf ÏU¥gj‰fhd ãfœjféid¡ fh©f.

16.	 xU Kfitæš Úy«, g¢ir k‰W« btŸis ãw§fëyhd 54 gë§F¡f‰fŸ 

cŸsd. xU gë§F¡ fšiy vL¡F«nghJ, Úy ãw¥ gë§F¡fš »il¥gj‰fhd 

ãfœjfÎ  
3
1  k‰W« g¢ir ãw¥ gë§F¡fš »il¥gj‰fhd ãfœjfÎ  

9
4  våš, 

m«Kfitæš cŸs btŸis ãw¥ gë§F¡ f‰fë‹ v©â¡ifia¡ fh©f

17.	 xU igæš cŸs 100 r£ilfëš, 88 r£ilfŸ ešy ãiyæY«, 8 r£ilfŸ 

Á¿a Fiwgh£LlD« k‰W« 4 r£ilfŸ bgça Fiwgh£LlD« cŸsd. A 
v‹w tâf® ešy ãiyæš cŸs r£ilfis k£Lnk V‰»wh®. Mdhš B v‹w 

tâf® mÂf FiwghL cila r£ilfis k£L« V‰f kW¡»wh®. rkthŒ¥ò 

Kiwæš VnjD« X® r£ilia nj®ªbjL¡f mJ  (i) A-¡F V‰òilajhf mika 
(ii) B-¡F V‰òilajhf mika M»adt‰¿‰F ãfœjfÎfis¡ fh©f.

18.	 xU igæš cŸs 12 gªJfëš x gªJfŸ btŸis ãwKilait.  (i) rkthŒ¥ò 

Kiwæš xU gªJ nj®ªbjL¡f, mJ btŸis ãwkhf ÏU¥gj‰fhd ãfœjfÎ 

fh©f.  (ii)  6 òÂa btŸis ãw¥ gªJfis m¥igæš it¤jÃ‹d®, xU 

btŸis ãw¥ gªij¤ nj®bjL¥gj‰fhd ãfœjfÎ MdJ (i)-š bgw¥g£l 

ãfœjféid¥ nghy ÏUkl§F våš, x-‹ kÂ¥Ãid¡ fh©f.

19.	 Ã¡» c©oaèš (Piggy bank) 100 I«gJ igrh ehz§fS« 50 xU %ghŒ 

ehza§fS« 20 Ïu©L %ghŒ ehza§fS« k‰W« 10 IªJ %ghŒ 

ehza§fS« cŸsd. rkthŒ¥ò Kiwæš xU ehza« nj®ªbjL¡F« nghJ   
(i) I«gJ igrh ehzakhf ÏU¡f  (ii) IªJ %ghŒ ehzakhf Ïšyhkš ÏU¡f 

M»adt‰¿‹ ãfœjfÎfis¡ fh©f.
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12.3 ãfœjfé‹ T£lš nj‰w« (Addition theorem on probability)

	 S v‹w KoÎW bt‰w‰w¡ fz¤Â‹ c£fz§fŸ A k‰W« B våš,

	  ( )n A B,  = ( ) ( ) ( )n A n B n A B++ - 	k‰W«  ( )n S 0! .

	 ÏUòwK«  ( )n S  Mš tF¡f, 

	
( )

( )
n S

n A B,  = 
( )
( )

( )
( )

( )
( )

n S
n A

n S
n B

n S
n A B+

+ - 		  (1)

	 c£fz§fŸ A k‰W« B M»adt‰iw xU rkthŒ¥ò¢ 
	 nrhjidæš A k‰W« B v‹w ãfœ¢Áfshf¡ fUÂdhš,  (1) MdJ

	 ( )P A B,  = ( ) ( ) ( )P A P B P A B++ -  vd¡ »il¡F«.

	 Ï«Kont ãfœjfé‹ T£lš nj‰wkhF«.

	 (i)	 A B,  v‹w ãfœ¢Á eilbgw nt©Lbkåš A v‹w ãfœ¢Á eilbgwyh« 

mšyJ B v‹w ãfœ¢Á eilbgwyh« mšyJ Ïu©L ãfœ¢ÁfS« xnu 

neu¤Âš eilbgwyh«. A B+  v‹w ãfœ¢Á eilbgw nt©Lbkåš A, B v‹w 

ÏU ãfœ¢ÁfS« xnu neu¤Âš eilbgwnt©L«.

	 (ii)	 A-Í« B-Í« x‹iwbah‹W« éy¡F« ãfœ¢ÁfŸ våš, A B 0+ =  MF«.
	 vdnt,  ( )P A B,  = ( ) ( )P A P B+ .       Vbdåš,  ( )P A B 0+ = .

   (iii)	 A B+  v‹w ãfœ¢Áia, xU fzkhf fUJ«nghJ A B+  k‰W« \A B   v‹gd 

rk fz§fshF«.

KoÎfŸ (ã%gz« Ïšyhkš)

(i)	 A, B k‰W« C v‹gd TWbtë S -I¢ rh®ªj VnjD« _‹W ãfœ¢ÁfŸ våš,

( )P A B C, ,  = ( ) ( ) ( ) ( ) ( ) ( ) ( )P A P B P C P A B P B C P A C P A B C+ + + + ++ + - - - + .

(ii)	 , k‰W«A A A
1 2 3

 M»ad x‹iwbah‹W éy¡F« ãfœ¢ÁfŸ våš,

 	  ( )P A A A
1 2 3
, ,  = ( ) ( ) ( )P A P A P A

1 2 3
+ + .

(iii)	 , , , ,A A A A
n1 2 3

g  v‹gd x‹iwbah‹W éy¡F« ãfœ¢ÁfŸ våš,

	 ( )P A A A A
n1 2 3

, , , ,g  = ( ) ( ) ( ) ( )P A P A P A P A
n1 2 3

g+ + + + .

(iv)	 ( ) ( ) ( )P A B P A P A B+ += - ,

 	 ( ) ( ) ( )P A B P B P A B+ += -  

	 Ï§F, A B+ v‹gJ A-Î«  B ÏšyhkY« vd¥ bghUŸgL« 

	 Ïnj nghš, A B+  v‹gJ B-Í«  A ÏšyhkY« vd¥ 

bghUŸgL«.

A B
S

A B+ A B+

A B+

gl« 12.6

A B
S

A B,

A B+

gl« 12.5

F¿¥ò
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vL¤J¡fh£L 12.12

	 _‹W ehza§fŸ xnu neu¤Âš R©l¥gL»‹wd. ãfœjfé‹ T£lš 

nj‰w¤ij ga‹gL¤Â, rçahf ÏU ó¡fŸ mšyJ Fiwªjg£r« xU jiyahtJ 

»il¡F« ãfœ¢Áæ‹ ãfœjféid¡ fh©f.

Ô®Î 	 TWbtë S = , , , , , , ,HHH HHT HTH THH HTT THT TTH TTT" ,.

	 Mfnt, ( )n S  = 8.
	 rçahf ÏU ó¡fŸ »il¡F« ãfœ¢Áia A v‹f

	 vdnt,  A = , ,HTT TTH THT" , k‰W« ( )n A  = 3.

			   `  ( )P A  = 
( )
( )

n S
n A  = 

8
3 .

	 FiwªjJ xU jiyahtJ »il¡F« ãfœ¢Áia B v‹f 

	  vdnt, B = , , , , , ,HTT THT TTH HHT HTH THH HHH" , k‰W« ( )n B  = 7.

	      ( )P B` 	 = 
( )
( )

n S
n B  = 

8
7 .

	 A k‰W« B M»ad x‹iwbah‹W éy¡fh ãfœ¢ÁfŸ. Vbdåš

	   A B A+ = . 	 vdnt, ( ) ( )P A B P A
8
3+ = = .

	   ( )mšyJP A B`  = ( ) ( ) ( )P A P B P A B++ - 	

	  Mfnt  ( )P A B,   = 
8
3

8
7

8
3+ -  = 

8
7  .

nk‰f©l vL¤J¡fh£oš  eh« ãfœjfé‹ T£lš éÂia ga‹gL¤ÂÍŸnsh«. 
ÏU¥ÃD« ( ) ( )v‹gjhšA B B P A B P B

8
7, ,= = =  vd vëÂš »il¡F«.

vL¤J¡fh£L 12.13

	 xU gfil ÏUKiw cU£l¥gL»wJ. FiwªjJ xU cU£lèyhtJ v© 5 
»il¥gj‰fhd ãfœjféid¡ fh©f. (T£lš nj‰w¤ij¥ ga‹gL¤Jf)

Ô®Î	 xU gfil ÏUKiw cU£l¥gL«bghGJ »il¡F« TWbtë S-‹			 

	 v©â¡if  ( )n S  = 36 MF«.

	 Kjš cU£lèš v© 5 »il¡F« ãfœ¢Áia A v‹f.

	 ` 	          A 	= ( , ), ( , ), ( , ), ( , ), ( , ), ( , )5 1 5 2 5 3 5 4 5 5 5 6" ,.

    	  Mfnt,	 ( )n A 	= 6,    P(A) = 
36
6 .

	 Ïu©lh« cU£lèš v© 5 »il¡F« ãfœ¢Áia B v‹f.

	 ` 		  B 	= ( , ), ( , ), ( , ), ( , ), ( , ), ( , )1 5 2 5 3 5 4 5 5 5 6 5" ,.

F¿¥ò
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			  Mfnt,  ( )n B  = 6 k‰W« ( )P B  = 
36
6 .

			  nkY«,  ,A B 5 5+ = " , 

	 Mfnt, A k‰W« B M»ad x‹iwbah‹W éy¡fhj ãfœ¢ÁfŸ MF«.

	 ` 		  ( )n A B+ 	= 1 k‰W« ( )P A B+  =  
36
1 .

	 `    ãfœjfé‹ T£lš nj‰w¤Â‹go, 

	         		 ( )P A B, 	= ( ) ( ) ( )P A P B P A B++ - .

	                        		 = 
36
6

36
6

36
1+ -  = 

36
11 .

vL¤J¡fh£L 12.14

	 xU khzé¡F kU¤Jt¡ fšÿçæš nr®¡if »il¥gj‰fhd ãfœjfÎ 0.16 
v‹f. bgh¿æaš fšÿçæš nr®¡if »il¥gj‰fhd ãfœjfÎ 0.24 k‰W« ÏU 

fšÿçfëY« nr®¡if »il¥gj‰fhd ãfœjfÎ 0.11 våš, 

	 (i) 	 kU¤Jt« k‰W« bgh¿æaš fšÿçfëš VnjD« xU fšÿçæš 

nr®¡if »il¥gj‰fhd ãfœjfÎ fh©f.

	 (ii) 	 kU¤Jt¡ fšÿçæš k£Lnkh mšyJ bgh¿æaš fšÿçæš k£Lnkh 

nr®¡if »il¥gj‰fhd ãfœjfÎ  fh©f.

Ô®Î 		  kU¤Jt fšÿçæš nr®¡if »il¥gj‰fhd ãfœ¢Á A v‹f. bgh¿æaš 

fšÿçæš nr®¡if »il¥gj‰fhd ãfœ¢Á B v‹f.

(i)	 ( )P A  =	0.16,	    ( )P B  = 0.24 k‰W« ( )P A B+  = 0.11
	 P ( VjhtJ xU fšÿçæš nr®¡if »il¥gJ)  

		  = ( )P A B, 	= ( ) ( ) ( )P A P B P A B++ -

			   = . . .0 16 0 24 0 11+ -  =  0.29 MF«.

(ii)	 P (VjhtJ xU fšÿçæš k£L« nr®¡if »il¥gJ)

			   = P  (A k£L« mšyJ B k£L«)

			   = ( ) ( )P A B P A B+ ++

			   = ( ) ( ) ( ) ( )P A P A B P B P A B+ +- + -6 6@ @
			   = . . . .0 16 0 11 0 24 0 11- + -^ ^h h =  0.18 MF«.

vL¤J¡fh£L 12.15 

	 “ENTERTAINMENT” v‹w brhšèYŸs vG¤JfëèUªJ rkthŒ¥ò Kiwæš 

xU vG¤ij¤ nj®Î brŒa, m›btG¤J M§»y cæbuG¤jhfnth mšyJ vG¤J T 
Mfnth ÏU¥gj‰fhd ãfœjféid¡ fh©f. (vG¤JfŸ ÂU«g¤ ÂU«g tuyh«).

A B+A B+

A k£L« B k£L«

A B+

gl« 12.7
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Ô®Î  		  ENTERTAINMENT v‹w brhšèš 13 vG¤J¡fŸ cŸsd.

	 ` 		  ( )n S 	= 13.
	 X® cæbuG¤J nj®ªbjL¡f¥gL« ãfœ¢Áia A v‹f.

	  `   		  ( )n A 	= 5.

	 Mfnt,	 ( )P A 	= 
( )
( )

n S
n A  = 

13
5 .

	 T v‹w vG¤ij¤ nj®ªbjL¡f¥gL« ãfœ¢Áia B v‹f.

	 `   		  ( )n B 	= 3

	 Mfnt, 	 ( )P B 	= 
( )
( )

n S
n B  = 

13
3 . 

	 vdnt, ( )mšyJP A B  = ( ) ( )P A P B+        (a  A-Í« B-Í« x‹iwbah‹W éy¡F« ãfœ¢ÁfŸ)

		                  		   	   = 
13
5

13
3

13
8+ = .

vL¤J¡fh£L  12.16

	 A, B k‰W« C v‹gd  x‹iwbah‹W éy¡F« k‰W« ãiwÎbrŒ ãfœ¢ÁfŸ 

v‹f. nkY«, ( )P B  = ( )P A
2
3  k‰W« ( ) ( )P C P B

2
1=  våš, P(A)-I fh©f.  

Ô®Î	 ( )P A  = p  v‹f.  Mfnt,  ( )P B  = ( )P A
2
3  = p

2
3 .

	 nkY«, 		          ( )P C  = ( )P B
2
1  =  p

2
1

2
3` j  =  p

4
3 .

	 A, B k‰W« C M»ad x‹iwbah‹W éy¡F« k‰W« ãiwÎ brŒ ãfœ¢ÁfŸ 

vd¡ bfhL¡f¥g£LŸsd.

	 ` 		  ( ) ( ) ( ) ( ) k‰W«P A B C P A P B P C S A B C, , , ,= + + = .

	 j‰nghJ,   ( )P S  = 1.  (   	 ( ) ( ) ( )P A P B P C+ + 	 = 1	  

			   ( 	 p p p
2
3

4
3+ + 	 = 1

			   (          	 4 6 3p p p+ + 	 = 4    (    p = 
13
4  

	 `  	 ( )P A  = 
13
4 .

vL¤J¡fh£L  12.17
	 52 Ó£Lfis¡ bfh©l xU Ó£L¡f£oèUªJ rkthŒ¥ò Kiwæš xU Ó£L 

vL¡f¥gL« nghJ, m¢Ó£L xU Ïuhrh (King) mšyJ xU Ah®£ (Heart) mšyJ xU 

Át¥ò ãw¢ Ó£lhf¡ »il¥gj‰fhd ãfœjféid¡ fh©f.

Ô®Î	 A, B k‰W« C v‹gd Kiwna xU Ïuhrh, xU Ah®£ nkY« xU Át¥ò ãw¢ Ó£L 

»il¡F« ãfœ¢Á v‹f.

	 vdnt, 		  ( )n S = 52,   ( )n A  = 4,   ( )n B  =  13 k‰W« ( )n C  = 26.  

			   ( )n A B+ 	 = 1,   ( )n B C+  = 13,   ( )n C A+  = 2  k‰W«  ( )n A B C+ +  = 1.

	 ` 		  ( )P A  = 
52
4 ,     ( )P B  = 

52
13     k‰W«  ( )P C  = 

52
26 . nkY«,
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	 ( )P A B+ 	= 
52
1 ,    ( )P B C+  = 

52
13 , 	 ( )P C A+  = 

52
2    k‰W«  ( )P A B C+ +  =

52
1 .

          ( )P A B C, , = ( ) ( ) ( ) ( )P A P B P C P A B++ + - ( ) ( ) ( )P B C P C A P A B C+ + + +- - +

			          =	
52
4

52
13

52
26

52
1

52
13

52
2

52
1+ + - - - +   =	

52
44 16-

			          =	
13
7 .

vL¤J¡fh£L  12.18
	 xU igæš 10 btŸis, 5 fU¥ò, 3 g¢ir k‰W« 2 Át¥ò ãw¥ gªJfŸ cŸsd. 
rkthŒ¥ò Kiwæš nj®ªbjL¡f¥gL« xU gªJ, btŸis mšyJ fU¥ò mšyJ g¢ir 

ãwkhf ÏU¥gj‰fhd ãfœjféid¡ fh©f.

Ô®Î 	 S-I¡ TWbtë v‹f.

			   `    ( )n S  = 20.
	 W, B k‰W« G M»ad Kiwna xU btŸis, xU fU¥ò k‰W« xU g¢ir ãw¥ 

gªij¤ nj®ªbjL¡F« ãfœ¢ÁfŸ v‹f.

	 xU btŸis ãw¥ gªij vL¡F« ãfœ¢Áæ‹ ãfœjfÎ	 ( )
( )
( )

P W
n S
n W

=  = 
20
10 .

	 xU fU¥ò ãw¥ gªij vL¡F« ãfœ¢Áæ‹ ãfœjfÎ	 ( )
( )
( )

P B
n S
n B

=   = 
20
5 .

	 xU g¢ir ãw¥ gªij vL¡F« ãfœ¢Áæ‹ ãfœjfÎ	 ( )
( )
( )

P G
n S
n G

=  = 
20
3 .

	 `  xU gªij nj®ªbjL¡f mJ btŸis mšyJ fU¥ò mšyJ g¢irahf ÏU¡f 

ãfœjfÎ  ( ) ( ) ( ) ( )P W B G P W P B P G, , = + +        (a W, B k‰W« G M»ad x‹iwbah‹W 

								          		     éy¡F« ãfœ¢ÁfshF«.) 

				           = 
20
10

20
5

20
3+ +  = 

10
9 . 

  (F¿¥ò : ( ) ( ) 1 ( )P W B G P R P R 1
20
2

10
9, , = = - = - =l  vdÎ« éilia bgwyh«)

gæ‰Á 12.2

1.	 A k‰W« B v‹gd x‹iwbah‹W éy¡F« ãfœ¢ÁfŸ. nkY«   

( ) ( )k‰W«P A P B
5
3

5
1= =  våš, ( )P A B,  -I¡ fh©f .

2.	 A k‰W« B v‹w Ïu©L ãfœ¢Áfëš ( ) , ( )P A P B
4
1

5
2= =   k‰W« ( )P A B

2
1, =    

våš, ( )P A B+  -I¡ fh©f.

3.	 A k‰W« B v‹w Ïu©L ãfœ¢Áfëš ( ) , ( ) ( ) 1k‰W«P A P B P A B
2
1

10
7 ,= = =  

våš,  (i) ( )P A B+ 	  (ii) ( )P A B,l l M»at‰iw¡ fh©f.

4.	 xU gfil ÏUKiw cU£l¥gL»wJ. Kjyhtjhf cU£l¥gL«nghJ xU 

Ïu£il¥gil v© »il¤jš mšyJ m›éU cU£lèš  Kf v©fë‹ 

TLjš 8 Mf ÏU¤jš vD« ãfœ¢Áæ‹  ãfœjféid¡ fh©f.
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5.	 1 Kjš 50 tiuæyhd KG¡fëèUªJ rkthŒ¥ò Kiwæš X® v© nj®ªbjL¡f¥ 

gL«nghJ m›bt© 4 mšyJ 6 Mš tFgLtj‰fhd ãfœjfÎ fh©f.

6.	 xU igæš 50 kiu MâfS« (bolts), 150 ÂUF kiufS« (nuts) cŸsd. 
mt‰WŸ ghÂ kiu MâfS«, ghÂ ÂUF kiufS«  JU¥Ão¤jit. rkthŒ¥ò 

Kiwæš VnjD« x‹iw¤ nj®ªbjL¡F« nghJ mJ JU¥Ão¤jjhf mšyJ 

xU kiu Mâahf  ÏU¥gj‰fhd  ãfœjféid¡ fh©f.

7.	 ÏU gfilfŸ xnu neu¤Âš nru cU£l¥gL«nghJ »il¡F« Kf v©fë‹ 

TLjš 3 Mš k‰W« 4 Mš tFglhkèU¡f ãfœjfÎ fh©f.

8.	 xU Tilæš 20 M¥ÃŸfS« 10 MuŠR¥ gH§fS« cŸsd. mt‰WŸ 

5 M¥ÃŸfŸ k‰W« 3 MuŠRfŸ mG»ait. rkthŒ¥ò Kiwæš xUt® xU 

gH¤ij vL¤jhš, mJ M¥Ãshfnth mšyJ ešy gHkhfnth ÏU¥gj‰fhd 

ãfœjféid¡ fh©f.

9.	 xU tF¥Ãš cŸs khzt®fëš 40% ng® fâj édho édh ãfœ¢ÁæY«, 

30% ng® m¿éaš édho édh ãfœ¢ÁæY«, 10% ng® m›éu©L édho 

édh ãfœ¢ÁfëY«  fyªJ bfh©ld®. m›tF¥ÃèUªJ rkthŒ¥ò Kiwæš 

xU khzt‹ nj®ªbjL¡f¥g£lhš, mt® fâj édho édh ãfœ¢Áænyh 

mšyJ m¿éaš édho édh ãfœ¢Áænyh mšyJ ÏU ãfœ¢ÁfëYnkh 

fyªJ bfh©lj‰fhd ãfœjfÎ fh©f.

10.	 e‹F fiy¤J mL¡» it¡f¥g£l 52 Ó£Lfis¡ bfh©l Ó£L¡ f£oèUªJ 

rkthŒ¥ò Kiwæš xU Ó£L vL¡f¥gL»wJ. mªj¢ Ó£L °nglhfnth (Spade)
mšyJ Ïuhrhthfnth (King) ÏU¥gj‰fhd ãfœjféid¡ fh©f.

11.	 xU igæš 10 btŸis, 6 Át¥ò k‰W« 10 fU¥ò ãw¥ gªJfŸ cŸsd. rkthŒ¥ò 

Kiwæš xU gªÂid vL¡F«nghJ mJ btŸis mšyJ Át¥ò ãw¥ gªjhf 

ÏU¥gj‰fhd ãfœjféid¡ fh©f.

12.	 2, 5, 9 v‹w v©fis¡ bfh©L, X® Ïu©oy¡f v© mik¡f¥gL»wJ. mªj 

v© 2 mšyJ 5 Mš tFgLkhW mika ãfœjfÎ fh©f. 

	 (mik¡f¥gL« v©âš xnu Ïy¡f« Û©L« tuyh« )

13.	 “ACCOMMODATION” v‹w brhšè‹ x›bthU vG¤J« jå¤jåna 

Á¿a fh»j§fëš vGj¥g£L, mªj 13 Á¿a fh»j§fS« xU Kfitæš 

it¡f¥g£LŸsd. rkthŒ¥ò Kiwæš KfitæèUªJ  xU fh»j¤ij¤ nj®Î 

brŒÍ« nghJ,  mÂš Ïl« bgW« vG¤J 

	 (i) ‘A’ mšyJ ‘O’ Mfnth 
	 (ii) ‘M’ mšyJ ‘C’ Mfnth ÏU¥gj‰fhd ãfœjfÎfis¡ fh©f.

14.	 xU òÂa k»œÎªJ (car) mjDila totik¥Ã‰fhf éUJ bgW« ãfœjfÎ 

0.25 v‹f. Áwªj Kiwæš vçbghUŸ ga‹gh£o‰fhd éUJ bgW« ãfœjfÎ 

0.35 k‰W« ÏU éUJfS« bgWtj‰fhd ãfœjfÎ 0.15 våš, m«k»œÎªJ

	 (i) FiwªjJ VjhtJ xU éUJ bgWjš

	 (ii) xnu   xU   éUJ    k£L«      bgWjš   M»a ãfœ¢ÁfS¡fhd ãfœjfÎfis¡ fh©f
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15.	 A, B, C M»nah® xU édhé‰F¤ Ô®Î fh©gj‰fhd ãfœjfÎfŸ Kiwna 

, ,
5
4

3
2

7
3  v‹f. A k‰W« B ÏUtU« nr®ªJ Ô®Î fh©gj‰fhd ãfœjfÎ 

15
8 . 

B k‰W« C ÏUtU« nr®ªJ Ô®Î fh©gj‰fhd ãfœjfÎ 
7
2 .  A k‰W« C ÏUtU« 

nr®ªJ Ô®Î fhz ãfœjfÎ 
35
12 , _tU« nr®ªJ Ô®Î fhz ãfœjfÎ 

35
8  våš, 

ahnuD« xUt® m›édhé‹ Ô®Î fh©gj‰fhd ãfœjféid¡ fh©f.

gæ‰Á 12.3

rçahd éilia¤ nj®ªbjL¡fÎ«.

1. 	 z  v‹gJ xU Ïayh ãfœ¢Á våš, ( )P z =

	 (A) 1	 (b) 
4
1 	 (c) 0	 (d) 

2
1

2. 	 S v‹gJ xU rkthŒ¥ò nrhjidæ‹ TWbtë våš, P(S) =

	 (a) 0	 (b) 
8
1 	 (c) 

2
1 	 (d) 1

3. 	 A v‹w ãfœ¢Áæ‹ ãfœjfÎ p  våš, Ã‹tUtdt‰¿š p  vij ãiwÎ brŒÍ«

	 (a) p0 11 1 	 (b) p0 1# # 	 (c) p0 11# 	 (d) p0 11 #

4. 	 A k‰W« B v‹gd VnjD« ÏU ãfœ¢ÁfŸ. nkY« S v‹gJ rkthŒ¥ò¢ 

nrhjidæ‹ TWbtë våš, ( )P A B+ =

	 (a) ( ) ( )P B P A B+- 	 (b) ( ) ( )P A B P B+ - 	
	 (c) ( )P S 		  (d) P A B, l^ h6 @

5. 	 xU khzt‹ fâj¤Âš 100 kÂ¥bg© bgWtj‰fhd ãfœjfÎ 
5
4 . mt® 100 

kÂ¥bg© bgwhkš ÏU¥gj‰fhd ãfœjfÎ

	 (a) 
5
1 	 (b) 

5
2 	 (c) 

5
3 	 (d) 

5
4

6. 	 A k‰W« B v‹w ÏU ãfœ¢Áfëš

	 ( ) 0.25, ( ) 0.05 ( ) 0.14 , ( )k‰W« våšP A P B P A B P A B+ ,= = = =

	 (a) 0.61	 (b) 0.16	 (c) 0.14	 (d) 0.6
7. 	 20 bghU£fëš 6 bghU£fŸ FiwghLilait. rkthŒ¥ò Kiwæš xU bghUŸ 

nj®ªbjL¡F«nghJ mJ Fiwa‰wjhf¡ »il¥gj‰fhd ãfœjfÎ

	 (a) 
10
7 	 (b) 0	 (c) 

10
3 	 (d) 

3
2

8. 	 A k‰W« B v‹gd Ïu©L x‹iwbah‹W éy¡F« ãfœ¢ÁfŸ v‹f. 

mªãfœ¢Áæ‹ TWbtë S,  ( ) ( )P A P B
3
1=  k‰W«  S A B,=  våš,   ( )P A =

	 (a) 
4
1 	 (b) 

2
1 	 (c) 

4
3 	 (d) 

8
3

9. 	 A, B k‰W«  C v‹gdx‹iwbah‹W éy¡F« _‹W ãfœ¢ÁfŸ v‹f. mt‰¿‹  

ãfœjfÎfŸ Kiwna  , k‰W«
3
1

4
1

12
5  våš,  P A B C, ,^ h =

	 (a)  
12
19 	 (b)  

12
11 	 (c)  

12
7 	 (d) 1

www.tntextbooks.in



12. ãfœjfÎ 331

10.      ( ) . , ( ) . , ( ) . ( )våš, « mšy k‰W« « mšyÍ ÍP A P B P A B P A B0 25 0 50 0 14+= = =  = 
	 (a)  0.39	 (b)  0.25	 (c)  0.11	 (d)  0.24

11. 	 xU igæš 5 fU¥ò, 4 btŸis k‰W« 3 Át¥ò ãw¥ gªJfŸ cŸsd. rkthŒ¥ò 

Kiwæšnj®ªbjL¡f¥gL« xU gªJ  Át¥ò ãwkhf ÏšyhkèU¥gj‰fhd ãfœjfÎ.

	 (a) 
12
5 	 (b) 

12
4 	 (c) 

12
3 	 (d) 

4
3

12. 	 xnu neu¤Âš ÏU gfilfŸ cU£l¥gL»‹wd. gfilæ‹ Ïu©L Kf§fëY« 

xnu v©zhf ÏU¡f ãfœjfÎ

	 (a) 
36
1 	 (b) 

3
1 	 (c) 

6
1 	 (d) 

3
2 	

13. 	 xU Óuhd gfil xU Kiw cU£l¥gL«nghJ »il¡F« v© gfh v© mšyJ 

gF v©zhf ÏU¥gj‰fhd ãfœjfÎ 

	 (a) 1	 (b) 0	 (c) 
6
5 	 (d) 

6
1

14. 	 xU ehza¤ij _‹W Kiw R©L« nrhjidæš 3 jiyfŸ mšyJ 3 ó¡fŸ 

»il¡f ãfœjfÎ

	 (a) 
8
1 	 (b) 

4
1 	 (c) 

8
3 	 (d) 

2
1

15. 	 52 Ó£LfŸ bfh©l xU Ó£L¡f£oèUªJ xU Ó£L vL¡F« nghJ mJ xU  V° 

(ace)Mf ÏšyhkY« k‰W« xU Ïuhrhthf (king) ÏšyhkèU¥gj‰fhd ãfœjfÎ.

	 (a)  
13
2 	 (b)  

13
11 	 (c)  

13
4 	 (d)  

13
8

16.	 xU be£lh©oš (Leap year) 53 btŸë¡»HikfŸ mšyJ 53 rå¡»HikfŸ 

tUtj‰fhd ãfœjfÎ 

	 (A)  
7
2 	 (B)  

7
1 	 (C)  

7
4 	 (D) 

7
3

17.	 xU rhjuz tUlkhdJ 53 Phæ‰W¡»HikfŸ k‰W« 53 Â§f£»HikfŸ 

bfh©oU¥gj‰fhd ãfœjfÎ. 

	 (a) 
7
1 	 (b) 

7
2 	 (c)  

7
3 	 (d)  0

18.	 52 Ó£LfŸ bfh©l xU Ó£L¡f£oèUªJ xU Ó£L vL¡F«nghJ, mJ Ah®£ 

muÁahf (Heart queen) ÏU¥gj‰fhd ãfœjfÎ.

	 (a) 
52
1 	 (b) 

52
16 	 (c)  

13
1 	 (d)  

26
1

19. 	 xU cWÂ ãfœ¢Áæ‹ ãfœjfÎ

	 (a) 1	 (b)  0	 (c) 100	 (d)  0.1

20.	 xU rkthŒ¥ò¢ nrhjidæ‹ KothdJ bt‰¿ahfnth mšyJ njhšéahfnth 

ÏU¡F«. m¢nrhjidæš bt‰¿ bgWtj‰fhd ãfœjfÎ njhšé¡fhd 

ãfœjféid¥ nghš ÏU kl§F våš, bt‰¿ bgWtj‰fhd ãfœjfÎ

	 (A)  
3
1 	 (B)  

3
2 	 (C)  1	 (D)  0

- -
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1. fz§fS« rh®òfS«

gæ‰Á 1.1

2. 	   (i)    A      (ii)  z         3. (i)  {b, c}     (ii)  z      (iii)  {a, e, f, s}	
4.	   (i)   {2, 4, 6, 7, 8, 9}     (ii)  {4, 6}    (iii)  {4, 6, 7, 8, 9}	
10.    {–5, –3, –2}, {–5, –3},  nr®¥ò¥ g©ò cilaJ mšy

gæ‰Á 1.2
2.	 (i)-èUªJ (iv) tiu cŸs édh¡fS¡F gy éilfŸ c©L mt‰¿š xU éil : 

	 (i)  \mšyJA A B A B, +l l^ ^h h      (ii)  A B A C+ , +^ ^h h       (iii)  \A B C,^ h    (iv)   \A B C+^ h

5. 	 (i)  {12}    (ii)  {4, 8, 12, 20, 24, 28}

gæ‰Á 1.3
1. 	 300      	   2.  430	 3.   35	        5.   100	  6.  10 %      7.  (i)  10      (ii)  25   (iii) 15
8.   (i)  450  	 (ii)  3550     (iii)  1850       9.   15	

gæ‰Á 1.4
1. 	 (i)    rh®gšy	      	 (ii) rh®ò       2.  kÂ¥gf« ={1, 2, 3, 4, 5}; Å¢rf« ={1, 3, 5, 7, 9} 
3. 	 (i)    x‹W¡F x‹whd rh®ò« mšy k‰W« nkš rh®ò« mšy 	
	 (ii)   kh¿è¢ rh®ò	 (iii)   x‹W¡F x‹whd  k‰W« nkš rh®ò 
4. 	 (i)    rh®gšy 	 (ii)   x‹W¡F x‹whd rh®ò 
	 (iii)  rh®gšy      	 (iv)  ÏUòw¢ rh®ò mšyJ x‹W¡F x‹whd  k‰W« nkš rh®ò  

5.	 a = –2,  b = –5,  c = 8,  d = –1   6.  Å¢rf« , , ,
2
1 1 1

2
1- -$ . ;   A æèUªJ  A-¡F  f xU rh®gšy   

7. 	 x‹W¡F x‹whd k‰W« nkš rh®ò   8.  (i) 12 k‰W« 14  (ii) 13 k‰W« 15  9. a = 9,  b = 15

10.  (i)   , , , , , , ,f 5 7 6 9 7 11 8 13= - - - -^ ^ ^ ^h h h h" , 
	 (ii)	 Jiz kÂ¥gf« , , , , , ,11 4 7 10 7 9 13= - - - - -" ,   
	 (iii)  Å¢rf« , , ,7 9 11 13= - - - -" ,    	     (iv)  x‹W¡F x‹whd rh®ò   
11. 	(i)  rh®ò  (ii) rh®ò    (iii)  rh®gšy    (iv) rh®gšy   (v)  rh®ò

12.
x –1 –3 –5 –4
f (x)   2   1  6   3

13. 	 , , , , , , , , ,6 1 9 2 15 4 18 5 21 6^ ^ ^ ^ ^h h h h h" , ;

x 6 9 15 18 21
f (x) 1 2 4 5 6

éilfŸ

14.	 , , , , , , ,4 3 6 4 8 5 10 6^ ^ ^ ^h h h h" , ;

x 4 6 8 10
f (x) 3 4 5 6

15.	 (i)  16    (ii)  –32    (iii)  5   (iv)  
3
2           		 16.   (i)   23    (ii)   34    (iii)   2
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gæ‰Á 1.5

1 2 3 4 5 6 7 8 9 10
A C C A A B A B B B
11 12 13 14 15 16 17 18 19 20
A B C D A D D B A C

2. bkŒba©fë‹ bjhl®tçirfS« bjhl®fS«

gæ‰Á 2.1

1. 	 (i)   , 0,1
3
1-     	 (ii)  27, 81, 243- -  	   (iii)   , 2,

4
3

4
15- -   

2. 	 (i)    ,
17
9

21
11  	 (ii)   –1536, 18432     	   (iii)    36, 78      	 (iv)   –21, 57

3.    378,  
313
25          	 4.    195,  256             	   5.   2,  5,  15,  35,  75         6. 1,  1,  1,  2,  3,  5

gæ‰Á 2.2

1. 	 T£L¤ bjhl® 6, 11, 16, g  ;  bghJ cW¥ò 5n +1    2.  bghJ é¤Âahr«  –5,   t
15

 = 55
3. 	 t 3

29
=   	    4.   t 23 2

12
=   	  5.   t 84

17
=           6.  (i)  27 cW¥òfŸ  (ii) 34 cW¥òfŸ

8.    t 109
27
=     9.   n = 10	             10.    7	                 11.    Kjš tUl« : 100,   t 2200

15
=  

12.  2560          13.  10, 2, –6  mšyJ  –6, 2, 10   14.    2, 6, 10 mšyJ 10, 6, 2     16. A.P.,  ̀ 95,000

gæ‰Á 2.3

1. 	 (i)    bgU¡F¤bjhl®,   r = 2      		 (ii)   bgU¡F¤bjhl®,   r = 5 

	 (iii)  bgU¡F¤bjhl®,  r = 
3
2     		  (iv)  bgU¡F¤bjhl®,  r = 

12
1

	 (v)   bgU¡F¤bjhl®,  r = 
2
1 	     	 (vi)  bgU¡F¤bjhl® mšy

2.  	 2
7

-      3.    2, 6, 18 , g    4.   , , ,
3
1

9
1

27
1 g     5.   (i) n = 8  (ii) n = 11    6.   n = 5   7.   r = 5  

8. 	  mšyJr
2
5

5
2= ;  cW¥òfŸ ,1, , 1, .mšyJ

5
2

2
5

2
5

5
2   9.   18, 6, 2  mšyJ  2, 6, 18  

10.   4, 2, 1 mšyJ 1, 2, 4			    11.   1,3,9, 9,3,1,mšyJg g    

12.   `1000
100
105 12

` j   			    13.   ` 50,000
100
85 15

` j

gæ‰Á 2.4

1. 	 (i)  2850    (ii)  7875        2.   1020      3.   (i)  260     (ii)  –75       4. (i)  1890   (ii)  50     

5.    – 820	 6.  
11
39

11
40

11
41 g+ + +    	 7.    8 cW¥òfŸ mšyJ 23 cW¥òfŸ

8.   55350        9.  740        10.  7227   	 11. 36      	 12. 12000       13.  15 eh£fŸ    
14.  A.P., `37,200     16.  156 KiwfŸ     		  20.  1225 br§f‰fŸ
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gæ‰Á 2.5

1. 	 s
4
15 1

3
1

20

20

= - ` j; E	 2.     s
6
1 1

3
1

27

27

= - ` j; E      	 3.   (i)  765    (ii)  ( )
2
5 3 1

12

-

4. 	 (i)  
.

.

0 9

1 0 1 10
- ^ h     (ii)  

81
10 10 1

9
2020

- -^ h        5.  (i)  n 6=    (ii)  n 6=      6. 
4
75 1

5
4 23

- ` j; E

7. 	 3 6 12 g+ + +       8.  (i) n
81
70 10 1

9
7n

- -6 @    (ii) n
3
2 1

10
1 n

- - ` j8 B

9. 	 s
3

5 4 1
15

15

= -^ h      10.  Ïu©lhtJ thŒ¥ò;  kh«gH§fë‹ v©â¡if 1023. 11. r = 2

gæ‰Á 2.6
1. 	 (i)  1035   	  (ii)  4285       (iii)  2550      (iv)  17395   (v)  10650           (vi)  382500 
2.  	 (i)  k = 12    (ii)  k = 9	 3.   29241       4.  91             5.  3818 r.br.Û     6.  201825 f.br.Û 

gæ‰Á 2.7
1 2 3 4 5 6 7 8 9 10
B D C D D A B B B B
11 12 13 14 15 16 17 18 19 20
B A B D A B B A C A

3. Ïa‰fâj«

gæ‰Á 3.1

1.	 4 ,
2
3` j	   2.  (1 , 5)	 3.  (3 , 2)	 4.  

3
1 ,

2
1` j	   5.  (1 , 5)	  

6.  
23
11 ,

31
22` j	   7.  (2 , 4)	 8.  (2 , 1)	 9.  5 ,

7
1` j	 10.  (6 , – 4)

gæ‰Á 3.2

1.	 (i)  (4 , 3) 	  (ii)  (0.4, 0.3)	       	         (iii)  (2 , 3) 	           (iv)  
2
1 ,

3
1` j

2.	 (i)  23 , 7	 (ii)  ` 18,000 ,  ` 14,000	 (iii)  42    	 (iv)  ` 800   (v) 253 r.br.Û  (vi) 720 ».Û

gæ‰Á 3.3
1.	 (i)   4, – 2   	 (ii)  ,

2
1

2
1 	 (iii)   ,

2
3

3
1- 	 (iv)   0, – 2

	 (v)  ,15 15- 	 (vi)  ,
3
2 1 	 (vii)  ,

2

1

2

1 	 (viii)  ,13 11- 	

2.	 (i)  x x3 1
2

- + 	 (ii)  x x2 4
2

- + 	 (iii)   x 4
2

+ 	 (iv)   x x2
5
12

- + 	

	 (v)  x x
3

1
2

- + 	 (vi)  x x
2

4
2

- - 	 (vii)  x x
3 3

12

- -     (viii)  x x3 2
2

- +

gæ‰Á 3.4
1.	 (i)    2 1,x x

2

+ -  4	 (ii)  3 11 40, 125x x
2

- + -       

	 (iii)  2 2, 2x x
2

+ - 	 (iv)  ,x x
3
5

9
5

9
502

- + - 	 

	 (v)   2 ,x x x
2 8

3
32
51

32
2113

2

- - + - 	 (vi)  ,x x x3 8
2
55

2
413 2

- - + -

2.	 6, 11,a b=- = 	 ÛÂ  5     3.   2, 0,p q=- =   ÛÂ –10
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gæ‰Á 3.5
1.  (i)  	 x x x1 2 3- + -^ ^ ^h h h    (ii)  x x x1 2 3 2 1- + -^ ^ ^h h h   (iii)  x x x1 12 10- - -^ ^ ^h h h

     (iv) 	 x x x1 4 6
2

- - +^ ^h h      (v)   	 x x x1 2 3- - +^ ^ ^h h h      (vi)  	 x x x1 2 10+ + +^ ^ ^h h h

    (vii) 	 x x x2 3 2 1- - +^ ^ ^h h h  (viii)  	 x x x1 4
2

- + -^ ^h h     (ix)    	 x x x1 1 10- + -^ ^ ^h h h

     (x)   	 x x x1 6 2 1- + +^ ^ ^h h h  (xi)   	 x x x2 3 7
2

- + +^ ^h h    (xii)   	 x x x2 3 4+ - -^ ^ ^h h h

gæ‰Á 3.6

1.	 (i)   x yz7
2 3         (ii)   x y

2 	          (iii)  c5
3 	      (iv)  xyz7

2

2.	 (i)   c d- 	   (ii)   x a3-      (iii)  m 3+ 	 (iv)  x 11+ 	 (v)  x y2+ 	 (vi)  x2 1+    

	 (vii)  x 2- 	 (viii) x x1 1
2

- +^ ^h h 		 (ix) x x4 2 1
2

+^ h	 (x)  ( ) ( )a a1 3
3 2

- +

3.	 (i)  x x4 3
2
- +      (ii)   x 1+       (iii)  x2 1

2
+^ h         (iv) x 4

2
+

gæ‰Á 3.7

1.	  x y z
3 2 		  2.  x y z12

3 3 		    3.   a b c
2 2 2 	   4.  a b c264

4 4 4  	 5.  am 3+  

6.	 xy x y+^ h     	 7.  ( )a a6 1 1
2

- +^ h	   8.   ( )xy x y x y x xy y10 3 3 3 9
2 2

+ - - +^ ^h h

9.	 ( ) ( )x x x4 3 1
2 3

+ - -^ h	       10.  420x x y x y x3 2 3 1
3 2+ - +^ ^ ^h h h

gæ‰Á 3.8

1.	  (i)   (x – 3) (x – 2) ( x + 6)   		    (ii)  x x x x x2 3 2 2
2 4 2
+ + + + +^ ^h h	

	 (iii)  x x x x x2 5 8 4 21
2 3 2
+ - + + -^ ^h h	  (iv)  x x x x x5 8 2 3 9 5

3 3 2
- - - - +^ ^h h

2.	  (i)   ( )x x1 2
2

+ +^ h 	 (ii)  ( )x x3 7 4 5
3

- +^ h	 (iii)   x y x x y y
2 2 4 2 2 4
- + +^ ^h h	

	 (iv)  x(x + 2) (5x + 1)	 (v)   (x – 2) ( x – 1)		  (vi)   2(x + 1) (x + 2)	

gæ‰Á 3.9

1.	 (i)    
x
x

4
2 3
-
+ 	          (ii)   

x 1

1
2
-

	    	 (iii)   x 1-^ h   	 (iv)   
x

x x
3

3 9
2

+
+ +

      (v)    x x 1
2
- + 	         (vi)  

x x

x

2 4

2
2
+ +

+ 	 (vii)   
x
x

1
1

+
- 	      	 (viii)   (x + 3)	   

	 (ix)   
x

x

1

1

+

-

^
^

h
h 	         (x)   1		              (xi)   

x

x

2 1

1

-

+

^
^

h
h 	 (xii)   (x – 2)

gæ‰Á 3.10

1. 	 (i)  3x          (ii)  
x
x

2
9

-
+     	(iii)  

x 4
1
+

      (iv)  
x 1
1
-

             (v)  
x
x

2
2 1
+
+       	 (vi)  1

2. 	 (i) 
x

x 1-     (ii)  
x
x

7
6

-
-    	 (iii)  

x
x

5
1

-
+    	 (iv) 

x
x

11
5

-
-    (v)  1   (vi) 

x
x

4 3 4
3 1

+
+

^ h
   (vii) 

x
x

1
1

+
-
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gæ‰Á 3.11

 1 . 	(i) x x2 4
2
+ +   	 (ii)   

x 1
2
+

                 (iii)  ( )
x
x

3
2 4

+
+         (iv)  

x 5
2
-

 

   	 (v) 
x
x

2
1

-
+   	 (vi)  

x 4
4
+

                (vii)  
x 1
2
+

	     (viii)  0

2.  
x

x x

2

2 2 5
2

3 2

+

+ + 	 3.    
x

x x
2 1

5 7 6
2

-
- +   	 4.   1        	

gæ‰Á 3.12

1. 	 (i)  a b c14
3 4 5   	 (ii)  ( ) ( )a b b c17

2 3
- -   	   (iii)  x 11-  

	 (iv)  x y+   	 (v)  
y
x

9
11

2

  			     (vi)  
( ) ( ) ( )

( ) ( ) ( )

x y a b b c

a b x y b c
5
8

2 3 5

2 4 3

+ - +

+ - -

2. 	 (i)   x4 3-       (ii)  ( )( )( )x x x5 5 3+ - +           (iii)  x y z2 3 5- -

	 (iv) x
x

12

2+    (v)   x x x2 3 3 2 2 1+ - +^ ^ ^h h h     (vi)  x x x2 1 2 3 1- - +^ ^ ^h h h

gæ‰Á 3.13

1. 	 (i) x x2 3
2
- +   	       (ii) x x2 2 1

2
+ +    (iii) x x3 1

2
- +            (iv) x x4 3 2

2
- +

2. 	 (i) ,a b42 49=- =    (ii) ,a b12 9= =     (iii) ,a b49 70= =-    (iv) 9, 12a b= =-

gæ‰Á 3.14

1. 	 ,6 3-" ,  	  2.   ,
3
4 3-$ .  	   3.   ,5

5

3-' 1  	 4.    ,
2
3 5-$ .          5. 

3
4 ,2-$ .  

6. 	 ,5
5
1$ .       7.   ,

2
5

2
3-$ .     8.   ,

b a

1 1
2 2' 1       	 9.    ,

2
5 3-$ .        10. ,7

3
8$ .

gæ‰Á 3.15

1. 	 (i)   ,7 1-" ,  			   (ii)  ,
2

3 5
2

3 5- + - -' 1                   (iii) ,3
2
1-$ .  

	 (iv) 
2

,
2

a b a b- - +` j$ .  	 (v)  ,3 1" , 			                   (vi)  ,1 3-" ,

2. 	 (i) ,4 3" ,  	   (ii) ,
5
2

3
1$ .    	 (iii)  ,

2
1 2$ .    	  		                  (iv) ,

a
b

a
b

3
2-$ . 

	 (v)  ,
a

a1$ .  (vi) ,a b a b
6 6
+ -$ .  (vii)  ,

8
9 769

8
9 769+ -^ ^h h

' 1   (viii) ,
a

b1
2

2

-) 3

gæ‰Á 3.16

1. 	 8 mšyJ 
8
1     	 2.    9 k‰W« 6 	 3.   20 Û, 5 Û mšyJ 10 Û, 10 Û         4.   

2
3  Û   

5. 	 45 ».Û / kâ 	 6.    5 ».Û / kâ   	 7.   jªijæ‹ taJ = 49,  kfå‹ taJ =  7
8.    24 br.Û      	 9.  12 eh£fŸ      
10.   Kjš bjhl®t©oæ‹ ntf«  =  20».Û / kâ  ; 
	  Ïu©lhtJ bjhl®t©oæ‹ ntf« = 15».Û / kâ
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gæ‰Á 3.17

1. 	 (i)  bkŒba©fŸ (ii) bkŒba©fŸ mšy   (iii) bkŒba©fŸ k‰W« rk _y§fŸ     
	 (iv) bkŒba©fŸ k‰W« rk _y§fŸ (v) bkŒba©fŸ mšy   (vi) bkŒba©fŸ 

2.	 (i)  
2
25       (ii)  3!        	     (iii)   – 5 mšyJ 1	  (iv)  0 mšyJ 3

gæ‰Á 3.18

1. 	 (i)  6,5   	 (ii)  ,
k
r p-     	 (iii)  ,

3
5 0      	 (iv)   ,0

8
25-

2. 	 (i)  7 12 0x x
2
- + =    	 (ii)  6 2 0x x

2
- + =       (iii)  4 6 9 0x x1

2
- + =

3. 	 (i) 
6
13   	 (ii) 

3
1!        	 (iii)  

18
35           4.   

3
4    	      5.   x x4 29 25 0

2
- + =

6. 	 3 2 0x x
2
+ + = 	 7.    x x11 1 0

2
- + =                

8.   (i) x x6 3 0
2
- + =        	 (ii) x x27 18 1 0

2
- + =     (iii)   0x x3 18 25

2
- + =     

9.    x x3 4 0
2
+ - =    	 10.  k 18=-          11.   a  =  !24          12.  p 3 5!=   

gæ‰Á 3.19

1 2 3 4 5 6 7 8 9 10
B C A A C D B C C C
11 12 13 14 15 16 17 18 19 20
D B A A A D D D B C
21 22 23 24 25
D A C C A

4. mâfŸ

gæ‰Á 4.1

1.	
400

200

300

500

250

400

f p ,  
400

500

200

250

300

400
c m ,  3 2#  ,  2 3# 		  2.    

6

8

13

f p ,  6 8 13^ h

3.	 (i)  2 3#  	   (ii)  3 1#  	 (iii)  33 #  	 (iv)  31 #  	 (v)  4 2#

4.	 1 8# ,  8 1# ,  2 4# ,  4 2#

5.	 31 0# ,30 1# , ,2 15 15 2# # , 1 ,13 0 0 3# # , ,5 6 6 5# # .

6.	 (i) 1

2

2

4
c m  (ii) 1

3

0

2
c m	 (iii) 

0

3
1

3
1

0

-
J

L

K
K
K

N

P

O
O
O
    7.  (i) 

1

2

3

2
1

1

2
3

J

L

K
K
K
KK

N

P

O
O
O
OO
	 (ii) 

2
1

0

2
1

2
9

2

2
1

J

L

K
K
K
KK

N

P

O
O
O
OO
	 (iii) 

2
1

2
1

2
3

2

1

0

J

L

K
K
K
K
KK

N

P

O
O
O
O
OO

8.	 (i) 3 4# 	 (ii)  4, 0	 (iii) 2 MtJ ãiu k‰W« 3 MtJ ãuš	 9.  A 2

3

4

1

5

0

T
= c m
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gæ‰Á 4.2
1.	 ,x 2=  y 4=- ,  z 1=- 	      2.  4x = , y 3=-

3.	 1

16

2

6

-

-
e o	  4.   14

14

3

5
c m	   	 5.  0

33

18

45

-

-
e o	 6.  a = 3,  b = –4

7.	 X 5
2

5
11

5
12

3
=

-

-
J

L

K
K
K

N

P

O
O
O
,  Y 5

2

5
14

5
13

2
=

-

J

L

K
K
K

N

P

O
O
O
	  8.  x = –3, –3,   y = –1, 4

           TV     DVD   Video    CD				          
ÁWt®   taJtªnjh®

11.	
fil
fil
fil

55

72

47

27

30

33

20

25

18

16

27

22

I
II
III

f p   		  12.   5

10

5

10
c m

gæ‰Á 4.3

1.	 (i)  4 2# 	  (ii)  tiuaW¡f¥gléšiy	 (iii)   3 5# 		  (iv)   2 2#

2.	 (i)  ( 6 )	 (ii)  8

22

11

12

-
c m		  (iii)   40

22

64

1

-
c m  	 (iv)   12

6

42

21-

-
e o

3.	
1750

1600

1650

f p  		         ,  5000^ h	  4.    x 3= , y 0= 	 5.  x 2= ,  y 5=-

7.	 AB
15

12

4

0
= c m,  9

17

6

6
,BA AB BA!= c m      11.  x = –3, 5

gæ‰Á 4.4

1 2 3 4 5 6 7 8 9 10
D D A D B D B C C A
11 12 13 14 15 16 17 18 19 20
B D D B C B A C B D

5. Ma¤bjhiyÎ toéaš

gæ‰Á 5.1

1.	 (i)  (–2, 1)	  (ii)  (0, 2)	 2.   (i)  (5, –2)	  (ii) (2, –1)	 3.  (–12, 8)		

4.   (2, –2)	 6.  (–24,  –2)	 7.    (–2,  3) 	   8.   (–6,  –3)	 9.    (–1,  0),  (–4,  2)		

10.  , , , , ,3
2
3 2 3 1

2
9- - -` ^ `j h j   		  11.  4  :  7  c£òwkhf 

12.	 5 : 2  c£òwkhf,  ,0
7
17` j			   13.    , ,

2
130 13

2
130  

gæ‰Á 5.2

1.	 (i)  3 r.myFfŸ	 (ii)  32  r.myFfŸ	 (iii)  19  r.myFfŸ

2.	 (i)  a = –3	 (ii)  a
2
13= 	 (iii)  a = 1, 3

Ã‰gfš 2 kâ¡F K‹ò

Ã‰gfš 2 kâ¡F Ã‹ò

Kjš ehŸ  

Ïu©lh« ehŸ 

_‹wh« ehŸ
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3.	 (i)  xU nfhliktd	 (ii)  xU nfhliktd mšy	      (iii)  xU nfhliktd

4.	 (i)  k = 1	 (ii)  k = 2	 (iii)  
3
7k =

5.	 (i)  17 r.myFfŸ	 (ii)  43  r.myFfŸ	 (iii)  60.5 r.myFfŸ   7. 1  r.myF,  1 : 4

gæ‰Á 5.3

1.	 (i)  45c 	 (ii)  60c      (iii) 0c 	 2.   (i)  
3

1 	   (ii)  3      (iii) tiuaW¡f¥gléšiy

3.	 (i)  1	 (ii)  –2	 (iii) 1	 4.   (i)  45c 	   (ii)  30c      (iii) tan
a
bi =

5.	
2
1- 		 6.   (i)  0    (ii) tiuaW¡f¥gléšiy    (iii)  1    	 7.  , 03         10.   a = –1

11.	  b = 6	 12.  
10
9-     	    13.  , ,

7
11 13

4
1- -      		  14.  , ,

12
1

5
4

2
9-

gæ‰Á 5.4
1.	 y = 5 ,  y = –5	  	 2.    y = –2 ,  x = –5	    

3.   (i) x y3 4 0+ - =      	 (ii)  x y3 3 0- + = 		  4.  x y2 6 0- + =

5.    (i)    rhŒÎ 1,  y-bt£L¤J©L 1	   (ii)  rhŒÎ  
3
5 ,    y-bt£L¤J©L  0

	 (iii)  rhŒÎ 2,   y-bt£L¤J©L
2
1 	 (iv)  rhŒÎ ,

3
2-  y-bt£L¤J©L  

5
2-

6.	 (i) x y4 6 0+ - =       	 (ii) x y2 3 22 0- - = 		 7.   x y2 2 3 3 3 7 0- + - =^ h

8.	 (i) x y5 27 0- + =     	 (ii) 0x y 6+ + =        	 9.  x y6 5 2 0+ - =

11.	 (i) x y3 2 6 0+ - = 	 (ii) x y9 2 3 0- + = 	 (iii) x y15 8 6 0- - =

12.	 (i) 3, 5	 (ii) –8, 16	 (iii) ,
3
4

5
2- - 	

13.   0x y2 3 18+ - =     14.   2 6 0, 2 6 0x y x y+ - = + - =      15.  x y 8 0- - =

16.	   0x y3 6+ - = 	 17.   2 0x y2 3 1+ - =       18.   0x y2 10+ - = , 6 0x y11 66+ - =

19.	   x y 5 0+ - = 	 20.  3 2 4 0x y- + =

gæ‰Á 5.5

1.	 (i) 
4
3-  	 (ii) 7	  (iii)  

5
4      4.  a = 6	     5.   a = 5	  6.   p = 1,2          7.    h = 

9
22

8.	 x y3 5 0- - = 	 9.  x y2 0+ = 	 10.  x y2 5 0+ - = 	 11.    x y 2 0+ - =

12. 	 x y5 3 8 0+ + = 	 13.  3 7 0x y+ - = 	 14.   x y3 6 0- + = 	 15.   x y4 20 0- + =

16.  (3, 2)	 17.   5 myFfŸ	 18.  x y2 5 0+ - = 	 19.	 x y2 3 9 0+ - =

gæ‰Á 5.6

1 2 3 4 5 6 7 8 9 10 11 12
C B A D A B D A D C C B
13 14 15 16 17 18 19 20 21 22 23
C C C D B B D A A B B
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6. toéaš

gæ‰Á 6.1 

1.	 (i) 20 br.Û  	 (ii) 6 br.Û 	   (iii) 1	 2. 7.5 br.Û        3 	(i)  Ïšiy  	 (ii) M«  

4.  	10.5 br.Û     	 6. 12 br.Û, 10 br.Û   	 9.  (i)  7.5 br.Û  	 (ii)  5.8 br.Û 	(iii)  4 br.Û   

10.  (i) M«    (ii) Ïšiy 		  11. 18 br.Û

gæ‰Á 6.2

1.  	 (i) x = 4 br.Û,   y = 9 br.Û  	 (ii)  x = 3.6 br.Û,   y = 2.4br.Û,   z = 10 br.Û  

	 (iii) x = 8.4  br.Û,   y = 2.5  br.Û	      2.   3.6  Û	    3.   1.2  Û	  4.    140 Û	  

6.   6 br.Û       7.  64 br.Û 2	 8. 166.25 br.Û	 9.  (i) 
64
9     (ii) 

64
55  	    10.  6.3 r.».Û

11. 72 br.Û	 12. 9 Û	 13.  (i) , ,XWY YWZ XYZ3 3 3     (ii)  4.8 Û

gæ‰Á 6.3

1.  	 65c         2.   (i)  4 br.Û  (ii)  12 br.Û         3.  (i) 12 br.Û   (ii)  5 br.Û        6.   30 br.Û

gæ‰Á 6.4

1 2 3 4 5 6 7 8 9 10
B B A D B C B D B B
11 12 13 14 15 16 17 18 19 20
D D C D D A B B D C

7. K¡nfhzéaš

gæ‰Á 7.1
1.     (i) Ïšiy     (ii) Ïšiy 

gæ‰Á 7.2

1.   1.8Û 	 2.    30c 	 3.    Ïšiy	 4.   174.7Û	  5.   40 br.Û	

6.   fhf« B	 7.    5 6  Û	 8.   1912.40  Û	 9.   30 2  Û         	 10.  1.098 Û	

11. 19 3  Û	 12.  M«	 13.   87 Û	 14. 3 ãäl§fŸ  	 15.  3464 ».Û

16.  40 Û 	 17.   60 Û ; 40 3  Û      18.   90 Û

gæ‰Á 7.3

1 2 3 4 5 6 7 8 9 10
B C C A A B A A C B
11 12 13 14 15 16 17 18 19 20
B C A D C C D B B D
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8. mséaš

gæ‰Á 8.1

1. 	 704 br.Û 2,  1936  br.Û 2	     2.	 h = 8 br.Û,  352  br.Û 2 	 3.	  h = 40  br.Û,  d = 35 br.Û

4. 	  ̀2640	 5.	 r = 3.5 br.Û,  h = 7 br.Û	   6.	  h = 28 br.Û

7. 	 C
1
  : C

2
 =  5 : 2	 8.	 1300r br.Û 2	 9.	  3168 br.Û 2

10.   550  br.Û 2 ,  704 br.Û 2	 11.	 h = 15 3  br.Û,  l = 30 br.Û  	 12.	 1416  br.Û 2

13. 	 23.1  Û 2   14.  10.5 br.Û	 15.	 301
7
5   br.Û 2     16.  2.8 br.Û	 17.	 4158 br.Û 2	

18.	 C
1
 : C

2
 =  9 : 25,   T

1
: T

2
 =  9 : 25    19. 	 44.1r br.Û 2,  57.33r  br.Û 2     20.   ` 246 .40

gæ‰Á 8.2

1.	 18480  br.Û 3	  2.	 38.5 è£l®	 3.	 4620 br.Û 3	 4.	 r = 2.1 br.Û

5.	 : :V V 20 27
1 2

= 	  6.	 10 br.Û	 7.	 4158 br.Û 3	 8.	 7.04 br.Û 3	

9.	 8800 br.Û 3	 10.	 616 br.Û 3	 11.	 5 br.Û	 12.	 1408.6 br.Û 3

13.	 314
7
2  br.Û 3	 14.	 2 13  br.Û	 15.	 8 br.Û                   	16.	 2.29 ».»		

17.	3050
3
2  br.Û 3 	 18.	 288r br.Û 2 	 19.	

3
2718  br.Û 3	 20.	 1 : 8

gæ‰Á 8.3

1.   	11.88r  br.Û 2	 2.	 7623 br.Û 3	 3.	  220 ä .Û 2	      4.	 1034 r.Û

5.  	 12  br.Û	 6.	 12.8  ».Û	 7.	 2 br.Û	 8.	 1 br.Û

9.   1386 è£l®	          10.	 3 kâ 12 ãäl§fŸ	 11.	 16  br.Û 	 12.	 16 br.Û

13.	 750 nfhs tot F©LfŸ 	 14.	 10 T«òfŸ	 15.	 70  br.Û

16.  r = 36  br.Û,  l = 12 13   br.Û	 17.	 11 Û

gæ‰Á 8.4
1 2 3 4 5 6 7 8 9 10 11
B C A A B C A B D C C
12 13 14 15 16 17 18 19 20 21 22
D D B D B C B D A D C

10. tiugl§fŸ

gæ‰Á 10.1

2.	 (i)  ,2 2-" ,   (ii)  ,2 5-" ,    (iii)  ,5 1" ,	 (iv) ,
2
1 3-$ .

3.	 {–1, 5}	     4. {–2, 3}       5.  {–2.5, 2}       6.  {–3, 5}     7.   bkŒ _y§fŸ VJ« Ïšiy

gæ‰Á 10.2
1.	 120 ».Û	     		  2. (i)  `105    (ii) 11 neh£L¥ ò¤jf§fŸ	

3.  (i)  y = 8   (ii) x = 6	 4. (i)   k = 15   (ii)  ` 45	 5. y = 4; x = 2   6. 24 eh£fŸ
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11. òŸëæaš

gæ‰Á 11.1

1. 	 (i)   36,    0.44   (ii)  44,   0.64     2.  71 	 3.   3.38 ».»	 4.   2 5 , 20	  5.   3.74

6.   (i)   5.97        (ii)  4.69 	 7.   6.32  	 8.   1.107	 9.   15.08 	 10.  36.76,  6.06

11.  416,  20.39 	 12.   54.19	 13.   4800,  240400	 14.   10.2,  1.99	   15.  25                        
16.  20.41	 17.   12	 18.   5.24 	 19.   1159,  70	 20.  khzt® A

gæ‰Á 11.2

1 2 3 4 5 6 7 8 9 10
D A C B D C C B A D
11 12 13 14 15
D B C D B

12. ãfœjfÎ

gæ‰Á 12.1

1.	
10
1 	   2.  

9
1 	    3.  

3
1 	   4.  

5
1 	   5.  

4
3

6. 	 (i)  
4
1 	 (ii)  

4
3 	 (iii) 

13
12         	7.  (i)  

8
7 	 (ii)  

8
3    (iii)  

2
1      8.  (i) 

2
1   (ii) 

5
3

9. 	 (i)  
10
1 	 (ii) 

25
24 	 10.  

2
1 	 11. (i) 

4
1 	 (ii)  

3
2

12. (i)  
4
1 	 (ii) 

20
17 	 13.  

3
1 	 14.   

36
1 	 15.  

6
1 		  16. 12

17. (i)  
25
22 	 (ii) 

25
24 	 18. (i)  

4
1 	 (ii)   3	 19.  (i)  

9
5 	 (ii)  

18
17

gæ‰Á 12. 2

1.     
5
4 		  2.  

20
3  	 3.  (i)  

5
1    (ii)  

5
4  	 4.   

9
5 	            	          5.     

25
8 	

6. 	   
8
5 		  7.   

9
4 		  8.   

10
9 	  	             9.  

5
3         	           10.   

13
4

11.   
13
8 	       12.   

3
2 	          13.  ,

13
5

13
4 		  14. (i) 0.45 (ii)  0.3   15.  

105
101

gæ‰Á 12. 3

1 2 3 4 5 6 7 8 9 10
C D B A A B A A D A
11 12 13 14 15 16 17 18 19 20
D C C B B D D A A B
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1.	 ( ) , 1f x
x
x x

1
1 !=

+
- -  våš,  ( )f x2  = 

( )
( )

f x
f x

3
3 1

+
+  vd ãWÎf.

2.	 x-‹ všyh bkŒba© kÂ¥òfS¡F«    ( )( )( )( )x x x x1 2 3 4 15- - - - =  

	 v‹w rk‹gh£il¤ Ô®					      :éil x
2

5 21!=c m

3.	 2 , (2 1) (2 3)k‰W«log log log
x x

10 10 10
- +   v‹gd mnj tçiræš xU T£L¤ 

bjhl®tçiræid mik¤jhš x-‹ kÂ¥òfis¡ fh©f?      ( : 2 )éil logx
5

=

4.	 xU bgU¡F¤ bjhl®tçiræš bghJé»j« r, Kjš eh‹F cW¥òfë‹ 

TLjš 15 k‰W« Kjš eh‹F cW¥òfë‹ t®¡f§fë‹ TLjš  85 våš,  
14 17 17 17 14 0r r r r

4 3 2
- - - + =   vd ãWÎf.

5.	 b
n 1

3

" ,  -š n 1>  vD«nghJ b b b
n n n

2

1 1
=

- +
 vd ÏUªjhš, ÏUªjhš k£Lnk 

b
n 1

3

" ,  v‹gJ xU bgU¡F¤ bjhl®tçir   MF« vd ãWÎf.  (éil 1110)

6.	 17, 21, g  k‰W«  16, 21, g M»a Ïu©L T£L¤ bjhl®tçirfëY« Áy 

v©fŸ bghJ cW¥òfshf cŸsd. Ïu©L T£L¤ bjhl®tçirfëY« tU«  

Kjš 10 bghJ v©fë‹ TLjš fh©f. 

7. 	 , 1a
a a

n
2

>1 1

n

n n=
+

- +  våš, våš k£Lnk   a
n 1

3

" ,   v‹w bjhl®tçir xU 

T£L¤bjhl®tçir vd ãWÎf.

8.	 sin cos sin cos3 1
6 6 2 2
a a a a+ + =  vd ã%Ã.

9.	
cos

sin cos

x

x x
2

+ = tan tan tanx x x 1
3 2

+ + +   vd¡ fh£Lf.

10.	 X® <çy¡f v©iz, m›bt©â‹ Ïy¡f§fë‹ TLjyhš tF¡f <Î 4,
ÛÂ 3 vd¡ »il¡F«.  mnj <çy¡f v©iz, mj‹ Ïy¡f§fë‹  bgU¡fš 

gydhš tF¡f <Î 3, ÛÂ 5 vd¡ »il¡F« våš, mªj v©iz¡ fh©f. 	

									        (éil :  23)

11.	 4 Mš tF¡F« nghJ ÛÂ 1 »il¡FkhW mikªj mid¤J <çy¡f v©fë‹ 

TLjiy¡ fh©f.							             (éil : 1210)	
					              							     

12.	 RU¡Ff :  
1 1

1 1

1
2

( )

a b c

a b c
bc

b c a a b c
2 2 2

2

-
+

+
+ + + - + +

-

J

L

K
K
K

c

N

P

O
O
O

m 		        ( éil : 
bc2
1 )

gštif¡ fz¡FfŸ
(nj®Î¡Fçait mšy)
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13.	 ax bx c 0
2
+ + =  v‹D« ÏUgo¢ rk‹gh£o‹ _y§fŸ bkŒba©fŸ Ïšiy 

k‰W« 0a b c <+ +  våš, v© c-æ‹ F¿æid¡ fh©f. (F¿¥ò : ( )f x = 0-¡F 

bkŒba©fshyhd _y§fŸ Ïšiy våš, x-‹ všyh kÂ¥òfS¡F« ( )f x -‹ 

kÂ¥òfŸ mid¤J« xnu F¿æid¡ bfh©oU¡F«)		        (éil: c < 0)

14.	 ( ) 0f x
x x

x

6

1 >
2=
- +

-  v‹wthW mikÍ« x-‹ všyh bkŒba© kÂ¥òfis¡ 

fh©f.							                        ( éil x 12 )

15.	  1 a a a
x2

g+ + + + = (1 )(1 )(1 )(1 )a a a a
2 4 8

+ + + +  v‹w rk‹gh£oid¤ Ô®

(éil: x = 15)

16.	 fz¡»Lf 6 4 6

x x x x

x x x x x x

3 5 3

4

1

2

1 2 2

2

1

2

2 1

3

1 2

2

2

3

+ +

- + - , Ï§F k‰W«x x
1 2

 M»ad 		

5 2 0x x
2

- + =  v‹gÂ‹ _y§fshF«.		  		    ( éil : 
73
320-  )

17.	 cosec cot
cos

sin cos
sin

sec 1 1a a
a

a a
a
a- - + + - = -  v‹w K‰bwhUikia ãWÎf.

18.	 xU x£lf kªijæš cŸs x£lf§fëš  eh‹»š xU g§F x£lf§fŸ fh£oš 

fhz¥g£ld. kªijæš cŸs x£lf§fëš bkh¤j v©â¡ifæ‹ t®¡f 

_y¤Â‹ ÏU kl§F v©â¡ifÍŸs x£lf§fŸ kiy¡F¢ br‹W cŸsd. 

vŠÁÍŸs 15 x£lf§fŸ M‰w§fiuæš fhz¥g£ld våš, kªijæš cŸs 

x£lf§fë‹ v©â¡ifia¡ fh©f. 		     		          	 (éil: 36 )

19.	 xU bjhl® t©oahdJ 30 ».Û öu¤ij xU Óuhd ntf¤Âš flªj ÃwF 

mj‹ ÏaªÂu¤Âš (Engine) ÁW nfhshW V‰g£lJ. Mifahš t©oæ‹ ntf« 

mj‹ Óuhd ntf¤Âš 
5
4  g§fhf Fiw¡f¥g£lJ. Ïjdhš, bjhl®t©o mJ 

nghŒ¢ nru nt©oa ãiya¤ij 45 ãäl§fŸ fhyjhkjkhf br‹W milªjJ. 

Ï¡nfhshW Ï‹D«  18 ».Û öu« flªj Ã‹ V‰g£oU¡Fkhdhš, bjhl®t©o 

9 ãäl§fŸ K‹djhf nghŒ¢ nr®ªÂU¡F«. bjhl®t©oæ‹ ntf« k‰W« 

bjhl®t©o gaz« brŒj öu« M»at‰iw¡ fh©f.

	 ( éil: bjhl®t©oæ‹ ntf« 30 ».Û/kâ; gaz« brŒj öu« 120 ».Û)

20.	  1sin sin sin2 3i i i+ + =  våš, 4 8 4cos cos cos6 4 2i i i- + =  vd ãWÎf.

21	 k‰W«cosec sin sec cosl mi i i i- = - =   våš, ( )l m l m 3 12 2 2 2
+ + = vd ãWÎf.

22.	 xU kiyæ‹ mothu¤ÂèUªJ kiyæ‹ Áfu« 45c V‰w¤Âš cŸsJ 1000 Û 

öu« kiy ÛJ 30c rhŒÎ¡ nfhz¤Âš V¿a  Ã‹, kiy Áfu¤Â‹ V‰w«  60c 
Mf cŸsJ.  kiyæ‹ cau¤ij¡ fh©f.    	                         ( éil: 1.366 ».Û )
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23.	 xU rJu¤Â‹ vÂ® nfhz KidfŸ (3, 4) k‰W« (1, –1) våš, k‰w¡ nfhz 

Kidfis¡ fh©f.		                           (éil:  , ,k‰W«
2
9

2
1

2
1

2
5-` `j j )

24. 	 xU TL« bgU¡F¤ bjhl®tçiræš Kjš k‰W« filÁ cW¥òfë‹ TLjš 66, 

Ïu©lhtJ k‰W« filÁ cW¥Ã‰F Kªija cW¥ò M»at‰¿‹ bgU¡fš 

gy‹ 128 k‰W« m›tçiræ‹ všyh cW¥òfë‹ TLjš 126 våš, 

Ï¤bjhl®tçiræš cŸs cW¥òfë‹ v©â¡ifia¡ fh©f. 	 (éil : 6 )

25.	 xU nfhòu¤Â‹ c¢Á MdJ jiuæš A v‹w òŸëæš a  nfhz¤ij 

V‰gL¤J»wJ. mnj òŸë A-æèUªJ  b cau¤Âš nfhòu¤Â‹ mo¡F 

Ïw¡f¡nfhz«  b  våš, nfhòu¤Â‹ cau«  cot tanb b a  vd ãWÎf.

26.	 xU br›tf tot¡ Fs« 40 mo × 20 mo msÎfis¡ bfh©LŸsJ. Fs¤ij¢ 

R‰¿ Óuhd mfyK« MHK« bfh©l R‰W ghij mik¡f e«äl« 99 fdmo 

fh‹»ç£ cŸsJ. R‰W¥ghijæ‹ MH«  3 m§Fy« v‹f.  fh‹»ç£ KGikahf 

ga‹gL¤j¥g£lhš ghijæ‹ mfy« fh©f.  	  		       (éil : 3 mo)

27.	 RU¡Ff:  (1 )(1 )(1 ) (1 )
n2

2
3
2

4
2 2g+ + + + .		  (éil : ( )( )n n

6
1 2+ + )

28.	 _‹W t£ltot t£Lfëš Ïu©o‹ Mu§fŸ r  m§Fy«. _‹whtÂ‹ 

Mu«  r2  m§Fy«. xU t£o‹ všiy¡F« k‰wÂ‹ všiy¡F« bghJ¥ òŸë 

x‹nw x‹W ÏU¡FkhW _‹W t£LfS« xnu js¤Âš it¡f¥gL»‹wd. 

Ï›t£Lfë‹ ika¥ òŸëfshš mik¡f¥gL« K¡nfhz¤Â‹ gu¥gsit¡ 

fh©f.								         (éil : r2 2 2 n)

29. 	 8 m§Fy MuKŸs 6 t£ltot t£LfŸ x›bth‹W« mj‹ mU»YŸs  

k‰w Ïu©L t£Lfis x›bthU òŸëæš k£L« bjhLkhW t£ltoéš 

mik¡f¥g£ld.  mj‹ ika¥gFÂæš 7tJ t£oid 6 t£LfisÍ« x›bthU 

òŸëæš k£L« bjhLkhW it¡f ÏaY« våš, 6 t£Lfshš ika¥gFÂæš 

c©lh¡f¥g£l Ïl¤Â‹ gu¥gsit¡ fh©f.		            	    (éil : 192 3 )

30.		 Mu«  4 br.Û k‰W« cau«  5 br.Û cila cUis tot ku¤J©oèUªJ mnj 

msÎ mo¥g¡f Mu« k‰W« 3 br.Û cau« bfh©l ne®t£l¡ T«ò bt£o 

vL¡f¥gL»wJ våš, ÛÂ cŸs ku¤J©o‹ bkh¤j òw¥gu¥gsÎ76 br.Û 2
r

vd¡ fh£Lf.

31.     
! ! ! ( )! ( )!n

n
n2

1
3
2

4
3

1
1

1
1g+ + + +

+
= -

+
 vd¡fh£L . 

	 Ï§F !n n1 2 3# # # #g= .
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édh¤ jhŸ totik¥ò

ghl«: fâj«			   fhy« : 2.30  kâ

tF¥ò : X			   bkh¤j kÂ¥bg©fŸ : 100

f‰wè‹ neh¡f§fS¡F V‰g kÂ¥bg© g§ÑL

F¿¡nfhŸ rjÅj«

m¿Î¤ Âw‹ 19

òçªJ bfhŸsš 31

ga‹gL¤Jjš 23

Âw‹ 27

bkh¤j« 100

édh¡fëš kÂ¥bg© g§ÑL

édh¡fë‹ 

étu«

ÃçÎ  -  m

äf¡ FW»a

éil

ÃçÎ - M 

FW»a

éil

ÃçÎ - Ï 

bgça 

éil

ÃçÎ - < 
äf¥ bgça

éil

bkh¤j«

édh¡fë‹ 

v©â¡if
15 10 9 2 36

kÂ¥bg© 15 20 45 20 100

kÂ¥bg©

(ãäl§fëš)
20 35 65 30

2.30 
kâ 
neu«

édh¡fë‹ ju mo¥gil

msÎ kÂ¥bg© rjÅj«

fod« 12

eL¤ju« 28

vëaJ 60
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ÃçÎfS« thŒ¥òfS«

ÃçÎfŸ 
édh v© édh¡fë‹ 

v©â¡if

éilaë¡f¥gl 
nt©oa 

édh¡fŸKjš tiu

m 1 15 15 15

M 16 30

16                                         
30 tJ édh 

‘f£lha édh’ ÏJ 

‘Ïu©oš x‹W’ toéš 

ÏU¡F« 

10

Ï 31 45

16                                     
45 tJ édh ‘f£lha 

édh’. f£lha édh 

‘Ïu©oš x‹W’ toéš 

ÏU¡F«

9

<

46
2                                      

Ïu©oš x‹W  
(either or)

1

47
2                                      

Ïu©oš x‹W  
(either or)

1

bghUsl¡f¤Â‰F V‰g kÂ¥bg© g§ÑL

ghl¥ÃçÎ 

v©.
ghl¥ÃçÎ

édh¡fë‹ v©â¡if
bkh¤j 

kÂ¥bg©fŸ1 
kÂ¥bg©

2 
kÂ¥bg©

5 
kÂ¥bg©

10 
kÂ¥bg©

1 fz§fS« 

rh®òfS«
1 2 2 15

2 bjhl®fS« bjhl® 

tçirfS«
2 1 2 14

3 Ïa‰fâj« 2 2 3 21

4 mâfŸ 1 2 1 10

5 Ma¤bjhiy 

toéaš
2 2 2 16

6 toéaš 2 1 1 9

7 K¡nfhzéaš 2 2 1 11

8 mséaš 1 2 2 15

9 brŒKiw toéaš 2 20

10 tiugl§fŸ 2 20
11 òŸëæaš 1 1 1 8
12 ãfœjfÎ 1 1 1 8

bkh¤j« 15 16 16 4 167
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vL¤J¡fh£LfŸ, gæ‰ÁfŸ, jahç¡f¥g£l édh¡fŸ M»at‰¿‰fhd kÂ¥bg© g§ÑL

ÃçÎ m
(1 kÂ¥bg©)

ÃçÎ M 
(2 kÂ¥bg©)

ÃçÎ Ï
(5 kÂ¥bg©)

ÃçÎ <
(10 kÂ¥bg©) bkh¤j« rjÅj«

ghlüèš cŸs 

vL¤J¡fh£LfŸ
--- 6 (2) 6 (5) 1 (10) 52 31

gæ‰Á¡ fz¡FfŸ 10 (1) 8 (2) 8 (5) 3 (10) 96 58

F¿¥Ã£l ghl¥ÃçÎfë 

èUªJ jahç¡f¥g£l 

édh¡fŸ

5 (1) 2 (2) 2 (5) --- 19 11

bkh¤j« 15 (1) 16 (2) 16 (5) 4 (10) 167 100

� mil¥òfS¡FŸ F¿¡f¥g£LŸs v©fŸ, x›bthU édhé‰fhd kÂ¥bg©iz¡ F¿¡F«.  
ÃçÎ - m

1.	 1 Kjš 15 tiu v©QŸs mid¤J 15 édh¡fS« f£lha édh¡fŸ, mit ‘cça éilia¤ 
bjçÎ brŒ’ édh¡fŸ MF«. x›bthU édhéY«, 4 kh‰W éilfŸ bfhL¡f¥ g£oU¡F«. 
mt‰WŸ rçahd mšyJ äf¥bghU¤jkhd éilia nj®ªbjL¤J vGj nt©L«.  x›bthU 
édhé‰F« xU kÂ¥bg©.

2.	 15 édh¡fëš 10 édh¡fŸ ghl üèš bfhL¡f¥g£LŸs ‘cça éilia¤ bjçÎ brŒ’ édh¡fŸ 
MF«. ÛÂ 5 édh¡fŸ 2, 3, 5, 6 k‰W« 7 M»a ghl¥ ÃçÎfëèUªJ jahç¡f¥g£l édh¡fŸ 
MF«. mit ghl üèYŸs¤ nj‰w§fŸ, KoÎfŸ, vL¤J¡fh£LfŸ k‰W« gæ‰Á¡ fz¡FfŸ 
M»at‰iw mo¥gilahf¡ bfh©oU¡F«.

ÃçÎ - M
1.	 16 Kjš 30 tiu v©QŸs édh¡fëš 10 édh¡fS¡F éilaë¡f nt©L« x›bthU 

édhé‰F« 2 kÂ¥bg©fŸ.	
2.	 Kjš 14 édh¡fëš VnjD« 9 édh¡fS¡F éilaë¡f nt©L« 30 MtJ édh ‘f£lha édh’  

MF«. mJ ‘Ïu©oš x‹W’ v‹w toéš ÏU¡F«.

3.	 Kjš 14 édh¡fŸ ghl üèš cŸs ghl¥ ÃçÎfë‹ tçiræš ÏU¡F«.

4.	 14 édh¡fëš 6 édh¡fŸ vL¤J¡fh£LfëèUªJ« 8 édh¡fŸ gæ‰ÁfëèUªJ« nf£f¥gL«.
5.	 30 MtJ v© édhéYŸs Ïu©L édh¡fŸ ‘jahç¡f¥g£l édh¡fŸ’ MF«.  mit  2, 3, 5 k‰W« 

8 M»a¥ghl¥ ÃçÎfëYŸs vL¤J¡fh£LfŸ, gæ‰Á¡ fz¡FfŸ M»adt‰iw mo¥gilahf¡ 
bfh©L mikÍ«. Ïu©L fz¡FfS« bt›ntW ÃçÎfëèUªJ nf£f¥gL«.	

ÃçÎ - Ï
1.	 31 Kjš 45 tiu v©QŸs édh¡fëèUªJ 9 édh¡fS¡F éilaë¡f¥gl nt©L«. x›bthU 

édhé‰F« 5 kÂ¥bg©. 

2.	 Kjš14 édh¡fëš VnjD«  8 édh¡fS¡F éilaë¡f nt©L« 45 MtJ édh ‘f£lha 
édh’thF«. ÏJ ‘Ïu©oš x‹W’ v‹w toéš ÏU¡F«.

3.	 Kjš14 édh¡fŸ ghl üèYŸs ghl¥ ÃçÎfë‹ tçiræš mikªÂU¡F«.

4. 	 Kjš14 édh¡fëš,  6 édh¡fŸ vL¤J¡ fh£LfëèUªJ«, 8 édh¡fŸ gæ‰ÁfëèUªJ« 
nf£f¥gL«.	

5. 	 45 tJ v© édhéYŸs Ïu©L édh¡fŸ ‘jahç¡f¥g£l édh¡fŸ’ MF«. mit 2, 3, 5 k‰W« 8 
M»a¥ ghl¥ÃçÎfëYŸs vL¤J¡fh£LfŸ, gæ‰Á¡ fz¡FfŸ M»adt‰iw mo¥gilahf¡ 
bfh©L mikÍ«. Ïu©L fz¡FfS« bt›ntW ÃçÎfëèUªJ¡ nf£f¥gL«.

6.	 30(a), 30(b), 45(a) k‰W« 45(b) v©fSŸs édh¡fŸ 2, 3, 5 k‰W« 8 M»a ghl¥ÃçÎfëYŸs 
vL¤J¡fh£LfŸ, gæ‰ÁfëYŸs fz¡FfŸ M»adt‰iw mo¥gilahf¡ bfh©L 
jahç¡f¥gL«. x›bthU édhÎ« bt›ntW ÃçÎfëèUªJ nf£f¥gl nt©L« v‹w ãgªjid¡F 
c£g£L¤ jahç¡f¥gL«.

ÃçÎ - <
1.	 Ï¥Ãçéš, 9 tJ ghl¥ÃçÎ k‰W« 10 tJ ghl¥ÃçÎ M»at‰¿èUªJ xU ghl¥Ãçéš Ïu©L 

édh¡fŸ Åj« nf£f¥gL«. mit ‘Ïu©oš x‹W’ (Either or) v‹w toéš ÏU¡F«. x›bthU 
édhé‰F« 10 kÂ¥bg©fŸ.

2.	 Ïu©L édh¡fS¡F« éilaë¡f nt©L«.					   
3.	 46(a), 47(a), 46(b) k‰W« 47(b) M»a v©QŸs édh¡fëš, xU édh, ghlüèYŸs vL¤J¡ 

fh£LfëèUªJ nf£f¥gL«.
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