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TITLES Pg.No, Month
\ Tips - Important Formulae, Scientists, Discoveries & Days H 5-10 \
1. Laws of Motion 12 June
}_PHYSICS |
PHYSICS 2 optics 30 || juy |
® \ 3. Thermal Physics H 50 H Aug \
| 4. Electricity | 63 | Sept |
| 5. Acoustics | 81 | Oct |
6. Nuclear Physics 97 Nov
' CHEMISTRY }| 7. Atoms and Molecules | 114 || June |
- | 8. Periodic Classification of Elements | 132 || July |
. |[[9. Solutions [ 150 | Aug |
| 10. Types of Chemical Reactions | 164 || Oct |
. i | 11. Carbon and its Compounds | 183 || Nov |
| 12. Plant Anatomy and Plant Physiology | 206 || June |
llelie ey 13. Structural Organisation of Animals 223 || June
14. '.I‘rans:portation in Plants and Circulation 236 | July
in Animals
| 15. Nervous System | 255 || July |
| 16. Plantand Animal Hormones | 270 | Aug |
17. Reproduction in Plants and Animals 290 | Aug
| 18. Genetics | 307 | Sept |
| 19. Origin and Evolution of Life | 322 | Oct |
20. Breeding and Biotechnology 333 Oct
| 21. Health and Diseases | 347 || Nov |
22. Environmental management 362 Dec
‘ ) COMPUTER J| 23. Visual Communication | 377 || Dec |
Diagrams for All Units | 379-387 |
| Guidance for Practical | 388-397 |
| Government Public Exam April-2024 Question Paper | 398-399 |




PRACTICALS

S.No NAME OF THE EXPERIMENT Page No
1 8 Determination of weight of an object using the principle of moments 388
2 § Determination of focal length of a convex lens 388
3 E Determination of resistivity 389
4 > Identify the d!ssolution of the given salt whether it is exothermic 390
= | or endothermic
5 g Testing the solubility of the salt 391
6 & | Testing the water of hydration of salt 391
7 O | Test the given sample for the presence of acid or base 392
8 > Photosynthesis-Test tube and Funnel Experiment (Demonstration) 393
9 | Z | Parts of a Flower 393
10 'é Mendel’s monohybrid cross 394
11 Observation of Transverse Section of Dicot stem and Dicot Root 395
12 g Observation of Models-Human Heart and Human Brain 395
13 = | Identification of Blood Cells 396
14 § Identification of Endocrine Glands 397
Time : 15 Minutes + 3 Hours Total Marks : 75

psed 15 Bl Smg wremeuTger. allaTssTeT aurdlssa, almLgsrailed Lglblaiem,
LSLILILLD, LISSRIGET QYdlleupenm. Frlumiésab Lwa®sdls OlsmeremaLb.

Parts Question Number Marks Time
Part—1I Qn.No :1-12 12x1 | 10:15-10:30
(I marks) | e Choose (Physics - 3 Ons, Chemistry - 3 Ons, Biology - 6 Ons) | 12 Marks | 15 Minutes
Part—I1 Qn. No :13-22

7 %2 10:30 - 11:10

. * .
(2 marks) | e Question 22" Compulsory question. 14 Marks | 40 Minutes

(7 out of 10) | e Physics - 3 Ons, Chemistry — 2 Ons, Biology — 5 Ons
Part— 111 Qn. No :23-32
(4marks) | e Question 32* Compulsory question.
(7 out of 10) | e  Physics - 3 Ons, Chemistry - 2 Ons, Biology - 5 Ons
Qn.No :33-35
Pat—IV | °® Either — Or suemasuied 3 elenmésen Gasl slUBLD. 3 %7 12:10 - 12:55

epSIMHSGLD elenLwefds Gousi(hLp. )
([ uonis)) - SIVVFH 3 UGHBNTE LIfiGHID 6xdedtm Gl sl 6VMLD. 21 Marks | 45 Minutes

e Physics - 1 Ons, Chemistry - 1 Ons, Biology - 1 Ons
soLd] 20 B sms SlpLLsIGETS LWELHSSS OsTeramayLb.
|75 [10:15-1:15
Physics -28 marks, chemistry — 22 marks, biology — 43 marks setenr Qordgsons 93 AICLIHISEHSE
ANEITHBHTET QUQAUMOESILILIpHBGD. DFHe0 75 WHICLTIIHEHEE lenLWeMdds Gauswmi(BLD.
GUIlL: GG OCaET®HHILIL(Been  @albauTm uUGSHboren (Physics/Chemistry/Biology)  elenmdbaeen
srentenlibend CaHTITWIOTS OETGHSLILL BTendl. Sienal LOTBILL6TD. SLLTW eiemdsssT (22, 32)
23 umLmisellsd e1aled GeusmtBlomenmmavild Gl &evmiD.

7 X 4 11:10-12:10
28 Marks | 60 Minutes




Exam Tips & >

SCIENCE urL3gs0 IiFs il Qup srsrer QauiwGasesi(hb?

priseT LGS BGeueuoTigueme:

LoBm LML hisenL el @ULiGICUTEH Smeluledsy Practical wdiiGLswiss Gmiigsted CHyFAUGLNIeIS slall.
U6V SYlGNTHSTENT 6UIQ6UMIOLIL] JHID EEVOTHSHTEL BIBHBISE BTG CLBIISH FBHI HlY6LD.

bRIGsT LIgHEs Geuswnguiensl: (75 FHLIGLIEHTEHEHHS)

40 wHALOCLeTIH6T LM 50 — 60 wHALGLeIHST GLM Centum
DMV HSH LITL SHHBGSLOT6u Fn(BHEOTH, WVHH! LT SHHBESLOMEN | FnBH60TH, DHMHH LITL HHBELOT6
% Choose + Diagram Questions ** Fill up % Do you Know? < More to know
% Answer in a word / sentence | ** True / False + Match ++ Table content
% Answer briefly / shortly +¢ Assertion/ Reason % Problems | <+ Activity
% Answer in detail +¢ Higher order thinking Questions | < Test yourself

| wpap wIiGuemiser Gup fev apsdl GPLILS6r |

F 1 wHUGUeT elemeiiBEg el wieleba@D GLITEHI OBTHHGILLL 6lenl_GHemell [H6ii@ Halidbdl 6enL WeMebEa]D.
Ex : If Vg, V¢, Vi be the velocity of blue, green and red light respectively in a glass prism, then which
of the following statement gives the correct relation ?

Ubss deLsst : a)Vy =V, =V b)Vy >V, > Vg )VB <V, >V,
onig efeLaer : a) Vg = Vo = Vg b) Vg > Vs < V' ) Vi < Vg < Vp Qi > Vi > VD
ReueuTwTE  6XlemLd6iT THBRIUID CEBTHSSLILIL6VTID, 61606  Halstishdl elenL WiefldbaaLD.

%~ Optics um_gFHev cartesian sign conventions rules =83 UfbsHis6stenih 1lsi] formation of image,
Nature of the image @eauBenm LIgHHaLD.

% Chemistry ut 8@ oo sugliuen  Elements-sendé@ Atomic Number, Atomic Mass, Valency
O flbal HeubHH CEBTeTaIH HEL6VHI:

%~ Equations, Formulae Goeneuwimen @ Bibeied SHeumngliLing  s1(LpaHEeusmi(hLD.

F FoaUTBHMeT 61(1pHID CuTgl, . ® almenulsd @ 1DCLBBIsTen eleneiuysd (Heat (A))

o alman® wppId elmaraimen GuTGsssisr Henevo: Liquid(l), Gas(Ty), Solid(s)
e Precipitation (1)) e Forward reaction (=) e Backward reaction («)
Qamens OHefaurs GBILLILa|D.  @HLPMBESG Lsv (pems FHUTTHHIH CsmeTenalld.

%~ Arrive Systematically its [UPAC name 163 elleomaiB@ steps Gsvsumiosd Crripuineg allenl s(pdsemmed
FHID GUDID. euTUINL I 6nel EIp&H&HHTn (BLD.

F Galauul L elemelBg UTHSHSITED, WAICUIEIGE 6JBBITBID eledLUWeNbEa|b. FnBHE0TH
SHOUBILEI 61108 LHICUeHIHMET RobH AILTSTH6T. 2 Hryewiors, Write any 2 points or examples
oty Cal s 19mHHTeL Cal sl L eanenlibandenul sipdHenmed GUTHIOTaNE. Heupdemns 6110
(PIQUILD 6T6IIMMT6Y DL (B0 Sn(BH60TEH  6T(LRSHYLD.

cllornggnet aundlHsellsd, (wsedsd 7, 4, 2 WHICUEH NEITESMENI LIQHS! 6lhH  aNambamen
ST(DHEVMLD  6T60ILINS OGN FH60  HTLOTeN HHIHOHT6TEHmIBT. LIB& e WwHUCUsH allenTdaemern
WPApemoWITE  aundlHa  elenLenwl  SewiLplweyd. 1  wHIGUsw  elleimdsmen  aurdlds  GmID
CurallevenevOsTBTeVID 6TIPHIDCLITEH LIgHd allenL  61(1PHEVTLD.

ellsorméasemen sflure Gsiey Asulw Beususr(yib.

F oo CxHey GFiD GUTHI GHMBAITHAID, 66HTEOID 61108 HEVeL LAIGLIHT GLBSImIgUI 6leummenel BxT6)
ezl eipsaln. Eg. Distinguish, Problems, Advantages & Disadvantages, Proof of the Law, Equation.

F 2, 3 Ufeysemas elemesst CHL @D CUIH, SEMNIGHMHUID FHuITs 611pHeMTed HT6h (WD  LoHIGILIEHT
CUPBWIUID. D& WALCUT . BID eleodsT Disvevd HBTe Onfihs elembssmset CHiJe| GFUILIGID.
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<<£§ Way to Success - 10t Science

1 ElbueusT ellsormése: (Gl sriur L 12 elambsendend sl Lrub el welbs GaemBid)
" QrHHID 2 6ien 23 UTLBIB6IMNe0 RhHibdH 12 elenmdmen GHl GlLIBEABH. 2 i6V60H HBE& GLofBLL L
olewmdaei Inside Book Questions —6b @ibg GHU Sl euTUINIL] 2 6iTeNg).

F gpfelwelsd BIBMIGEG BHIBDI WHIGLTens HwTeliiug 1 wHICU6mT eilemmdobamslT.

%~ Book back question-g3 Lg&HHTCN GHemmpbeHsl 7-10 wHIGLsIHsT eueny Gumsomd. Fill up, True /
False, Assertion / Reason, Match, Problems Gumsiiz u@dsenem choose eaigailsd Cpiyaisd
GasL_SULIL6VTID. DIHMe H6IIG LIgSHdHl GHTeTeNa|LD.

T UTLBISNET DS LIgHH dnbBHev 1 wACUem ellenmdbsenen gbCHMgl ( LIgHhdHl  6)(HeUSH60
apsuld 12 eemebsEnd@Gn FHlumer alenl. SieMdbs  (LPIQULD.

2 pElibuswor eleommasem: (10 elamelsd 7 elemalBe el (g5 CouemiBld. g0 22% &I LTl ellem)
FUTLUYSSBHH60 2_6ien 6wl LoHUICLGHT 6laiTbmamen Heild LIS HIB0ETaTemab.

F aeubeur uTLG3lsweiten Define, What is, Distinguish, Laws, Give reason, Give example, Label
the parts, Problems Gumeiis euend Gxmeiaide Gsl sUILGAISHTEL SHW Fn(BH0 HEUTD CFeviHd)
L9 &I H0\B 666 LD.

%~ Match the following, Fill in the blanks, Find the errors and correct it GueimsneuLd G LI 60TLD.

%" Distinguish @assiialdb@ 2 Point stapdenmed Gumgiomengl. syevmed 3-4 points er(pdlenmed FBHHE.

%~ Definitions, GFThFHIOTE 6IIHTIOE LiHHHHIH60 2 6iTenenSHlIGLTeL. 61105, BauemiBLD.

4 wglibuswor eleommasem: (10 elammalsy 7 elemalBe elml a11ps5 CouamiBd. iFe0 32% &L LT ellem)
FQbs UGHUlesTen aleaimbsst @G GmemalwiraGar, 2 Sevsvd 3 LiflamenTaGar Gal sl sumiD.
&~ Proof of Law, Distinguish, ...Describe / Explain, Uses & applications, Advantages & Disadvantages,

Problems, Identify & write the equations, Draw.and label the parts Gumetiz euensd Bmsitalsmei
Cal HILBISHTEL BHWEN FnBH60 HUND CFaVIHE L9 dHHIHOHTETENR|ID.

7 wElbusuor ellormaae: (slamssren augeusmioinisr Ly Either Or type model-sb Goeiallasit Gl a&iiLBID)

F@lu@gHulsd GQu@mbLTeDd 2, 4 WwAIGLT ellemoaseisd G (BeiTen eend eNeToHHsT 2 Bi6V6VSHI
3 Ufleysenmes Cal sliupdemsr.. @Gy GCssielumsad Gl &eomd. SiFHs  FHGUISET  CuID
alensUisy elamebssemend; Cxya| GlEuILIN|D.

@~ Answer in a word / Sentence, Higher order thinking Questions Gumeiz euensd  ellemdbsEHLD
QUuGHulsv BsL S ILI{HE IMB6.

Diagrams: aienguLrhisenen Osefaims euenbhdl LTahisemen Llenpulsil @nieas Gauewi(hid.

%~ Draw diagram and label the parts Gureiis oflenmeled UL HwH CUeTFelsd CHeNalTs  eIDIHE
urshismen Casmol B &mily Llenwullsis sipsd Ceuewi(BLb.

%" Identify the parts A, B, C, D in figure ellenmmésend@ WG ULD aienjul  BHenaiulsvenso
ursmismen LGB A, B, C, D stenr @BUUIL B 610ps GCousiiBd.  elleumeilsd 61dHHened  LITEHMISH6IT
CaL_(heiteneniGeumr  SiuBenm O BHOW sTpHleumed CITHILOTENI.

F Ll Camaulpd @ HFHe0 UL susdyul GeusmiGd. Draw and explain @ssitellsemd@ Lol (HLolens
construction or structure, working, Experiment Gureiis elenmébseEnd@ UL aumyul GFTsvsvals0smen
STIMBTEVID LILLD 6uembdl 6Mleidbasld 6110860, FMLLme QmBELD, WHUIGLIITEMNMULID Spdhs CHILTHI.
Eg. Defects of Eye, Compound microscope, Di-hybrid cross, human brain, heart and neuron Guisiiene.

Compulsory Questions:  Part-1I - Q.No. 22 & Part-III - Q.No. 32

sLLTW elenmelBg Heummosy allenL Weildsan. @HBE& LHev Couml elemelBg el welds LT
&~ Physics, Chemistry, biology stetimi e16a Liflefled @mpannp Gsi_sevmd. GumbLTend Physics, Chemistry-&esv

o eitenr Problems gmetr Compulsory eflemeuts Csl sl e eumiilstengl. @& ey Laws, Give
reason, Diagram Question, Higher order thinking Gumsiipeneuujip Gt sevmip.

" @emeu Bookback Question, examples-gisad GmébEeumid LML GHanieln ShbEHID Gl 6vriD.

%~ Physics-@6v 2 eilem Ray Diagram om0 Chemistry-@6v 2 eiten  Identify A,B,C & write the equations
Cumrsiimssmauuid Gl sl LB 36

wtsteam100@gmail.com WWW.waytosuccess.org
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g5 ClumeuBMETE0T aulE6T

&7 100/100 B6vdb@&6iT6N  DTEINTHeT LheHd LUIBF elambssl maihmdHulld choice @e LigohHa|b.

% 2, 4 AU elemdsmen  GUTBIHHeueny Inside Textbook—b @mbaHI LHw  elerm  Gal_LTevid
SlsuBenB 61(PSHMosL choice-60 Haljbamsunid. yemmed choice-ulsiml efenlwiefids Covsmnguigi:
* 1 wA6uer elenTdsst ¢ 7 wHUCUeH efem ¢ SLTw eflemdsser (Q.No. 22, 32)
oTenBel, FHIONHH BaUBNled FnbBHe0 FeUTD CFNIHH BCeuswiBLD.
F ubsreHH6 2 _eefmbail Gl SILGBID elambssl 6bhsh UGHBNmbH GCHl & euTUIlIL] 2 _6iTeng
GTILING 2 HTTIHHIL 601 OHTGHHH OBTHHBLILL BeTensl. ReuBrled FnBHed HOIID OFVIGHIHAILD.

LGS B6iT 2 _HTJ6wILD
¥ ST unit of specific resistance is . [PTA-4] (U-4)
Modification of book a) mho b) ohm/ metre c) ohm d) ohm metre
back question * U5z elamelsy compound microsope Gal sl Bsitong). simple microscope [PTA - 2]
Cxjellsy Gaml seomid. B& Gumeiiyl ol & suTUILILETEN ST EHEM6N LilgHaHIH6EHT6T6Ta]LD.
Numerical Value ¥ Sound waves travel in air with a speed of about ~ at NTP. [SEP -21] (U-5)
based question a) 340 x 108m/s b)340m/s c)3 x 108m/s d)3 x 108m/s
Scientist and % The concept of blood group is derived by . [SEP-21] (U-14)
important days a) Wiener  b) Karl Landsteiner ¢) William Harvey d) His
¥ The elements having atomic number  undergo spontaneous radioactivity. [PTA-4] (U-6)
Table contents a) more than 83 b) less than 83 ¢) less than 73 d) equal to 83
(comparison, ¥ Write the symbols for the following component. [SEP —2021] (U-4)
properties, etc) (1) Ground connection (ii) Resistor  (iii) Light emitting diode (iv) A diode
¥ Differentiate nuclear fission and nuclear fusion. [MDL - 19, PTA — 6] (U-6)
HOTS - Higher Order | 3% Octopus, cockroach and frog all have eyes. Can we group these animals together to
Thinking Skills establish a common evolutionary origin. Justify your answer. [PTA-4] (U-19)
Activity % Under same c.onditions qf temperature and.pressure if you collect 3 litre of O, 5 litre
of Cl, and 6 litre of H,. i) Which has the highest number of molecules? [APR — 24]
i1) Which has the lowest number of molecules? [Activity :7.3, TB - 98] (U- 7)
Do you Know? ¥ The gram molecular mass of wateris . a)2g b)16g c¢)18¢g d)8 g [APR-23] (U-7)
More to know % The heart of amphibians possess  chambers. a)3 b)4 c¢)2 d) 5 [APR-23] (U-14)
% Electronegativity value of hydrogen is 2.1 and that of sodium is 1. Find out the nature of
Test Yourself bonding present in the compound, when hydrogen combines with fluorine and hydrogen
combines with sodium. (Electronegativity value of fluorine is 4) [PTA-2] [TB -112] (U-8)
Conceptual thoughts| % Why pure water have pH 7 at room temperature? [TB-149] (U-10)

F UTLmIsemen LIgh@D CUTEl dn®BHev 1 WwALGLeT eleammbsamen igsalsmgl B Cxey CFuigh LIghHa|D.

F Gxyalled UbsHs alammaled 2 _aileng GUT6L Di60EMDEY LOMBMI QUWTEMeT LWTUBSHSUD CHL_SHevTiD.
L.BM.: UbdHaHHev Explain the types of Double displacement reaction ereti3 eflenim 2 _6itengy. GshHjallsv
Explain the types of Metathesis Reaction sretigr @s1_sevmibd. stem@su, Other Names-ujio LigliLg [H6Vevg).

F UbsaHH 2_6eMBhbal Gl sUIUGIL 2 WO Nambs6EhdhE alamLebs LHHbhHHen 266l
Activity, Higher order thinking questions, Test yourself GuTsiiBauBenB  LigHHIHOETETeTALD.

%~ Definitions, Types, Examples, Application, Advantages, Disadvantages, Uses, Laws, Differentiate, Conditions,
Relations, Naming Questions, Why type Questions, Give Reason @Limsomzemey LiggobdHen 2 _6itsfimbd Gl alILIBLD.

F CuBGHUIILL DDAIHH almd alameEHEHD RHmBOUILIged @elbeuTm Ut Galsud Other Textbook
Question, Additional Questions elew QgHefMeuTen elaiful eNeNL UL 6T 6UPMAIGBLILIL (H6T6NEI.  LILGTLIHGHHIMBISBSIT
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[ Problems ]

Physics and chemistry urLmuseflsv o siten Example & Exercise semis@semsn Beii@ LUIBFdHeLb.

Problems-@sb Units 61108 sHeupflenmev &G SpdHsd CHFGBLD.

Buisluied elenmelBCHBL 61BHEHI 61105 Gousmi(BLd.

yow semb@aen Cxjellsy GalLmsd alamalsy GsmBaalul (hemenaumsmy  srpdem@so  (Given),

Formula-emen semi(pLigsHg eflLeorid. LIB@ wglysemen LIFHuil B ellenLenul &HevrLpluisomiD.

HMBHHBOMD  FHHTHHT  QUTH  QIYIHMS  (PHeUsd  61(10F),

HSBSMHBCLTEL rBY 611psl, UBE wallysmer LjHluiGats FABHHoi.

Ex: pleopw, 2 beup 0s1hHH HamsCausd Gl sl ey,
WHIe0, 2 Heib (p) = Henp(m) XsenaBGasi(v) e 61108,

UiBE, SenaCeausid(v) = ?%m(g) oteor LT AL HBemen LIFHUN_ (B allenl 6wl &6 siuie]LD.

(If mass and momentum are given, first write general formula for momentum and write the
derieved formula for velocity. Then substitute the values and find the answer.)
Problems-g wemim b Gauiiwmosd Lfbg, Group OFulgl LgHHHHSHTEL, LUl elenmdadsiT Gl Lmeuld
6T6Mdlsv eXlemL_UIMNEGEEITID. 2 HTTemilond:, Unit—7 @6 CLOTHSHIONE 18 Hemidb@HaEeIT 2_61T6N6u. 6TenTenN:endemLL
sowip L0gemmosy Fim1 Group GFiIEHTeL cpsii®B Formula-seisy Simer imenbHBESID el6nL WLeMEBE60TD.

Cal sl L Bseailbd

Sman =2 Number of moles formula

L 2
L 4
*

SMILILY:

ARIALIING)

=» No. of atoms / molecules formula
=> Percentage composition formula @eevsensmedt I IIML &6 | BT BHI.

Q@ memi(h

solve

eTevitennemamHeiT (¥4) @nSuil_BL et SmemiLildHLLIL (BeTereot.

L 4

CFWIWILLED

&6 smendH UTLSHB@&WTen formula-sem group OFUIH OsTBSBLILIL (B6iTeNSHI.
Qend LYHHTE0 eUCEUTH LITL HIH6VI6ITeN Hemib@&HEHeme 6T61Ul  (LenBUNsh SHT&HH60TLD.
FLOGLIT(H&BEN6TTH

UbHdH D60l @H6Imen

Bold Gguis formula—seir (pohawioneigd SieuBens i@ UUIBHASHOD. FwbBHe0TE BB

formula—semen LIYSHHIHOBTERILT6DL LUl eNemmbsehd@ 66MeTe alenl wieldase0miD.

UNIT -1

Force F=mXxa (*4)| Apparent weight R=m(g+a (1
Linear Momentum p=mXxv  (¥2)| Torque t=Fxd (*1)
Change in momentum Ap = m(v = u) (*1)] Momentum of couple M=F xS (*1)

0 . GM . : 2
Acceleration due to gravity g=1 (*2) Kinetic Energy Ek:% mv? = ;J_m (*1)
Weight W=mxg (*1)| Impulse J=Fxt=Ap
Gravitational Force F = %

Important Values:

% For Earth: Radius (R)
% Gravitational constant (G) = 6.674x10~11 Nm? kg2

% Acceleration due to gravity: on Earth - 9.8 ms™2; on Moon - 1.625 ms?
= 6400km ; Mass (M) = 5.972xx10%* kg

UNIT -2

Power P = % (*2)

1
Lens Formula 7

1

)

Magnification %

!

1)

Snell’s law 2l — % (*1)
1

sinr

Velocity of light c=v A

Rayleigh’s law S « =

}\4-

Focal length of corrective lens:(*1) | forMyopia: f = % (concavelens) | for Hypermetropia:f = %(convex lens)

AL _

Lo

Linear expansion

a AT (*1)

Apparent expansion =13 —L; & Real expansion =L; — L,

1

AV

Cubical expansion

ayAT (*1)

Supe

rficial expansion

AA

apAT (*1)

Boyle’slaw P« % *1)

Charles’slaw VaT

Avogadro’slaw V an

Ideal gas equation PV =RT

Important Values :

kg=138 x 102 JK '

R

=8.31 ] mol-1K-1!

wtsteam100@gmail.com
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UNIT-4
) _ _ Vv _ Vv . . Q % o 4o e __ RA %
Ohm’slaw V=IR /1= = /R = T (*S) | Current [ = T (*3) Resistivity p = T (*4)
2

Joule’s law of heating H=1?Rt (*1) Electric Power P = V,l\,,i:: = Vl= V? (*4)

Resistors in Series Potential difference (V) Work done (W) 1)

R =R; + R, + Rz + ... (for equal resistance R, =nR) (*2) Charge (Q)

Resistors in Parallel — =— + — + =~ 4 . (for equal resistance Rp = B) (*3) | Conductivity o = L (*1)

RP R1 Rz R3 n p

UNIT-5

Wave velocity V = % =nA (*3) | Speed of Echo % (*4) | Frequency v = % (*1)

,_ (V+V

Doppler Frequency n’ = (VJ:V];) n  (*5) | Effect of Temperature V aVT; V= (Vo + 0.61T)ms" (G )]
UNIT-6

o decay : YA — 2,2 +,He? | B decay: ;YA > YA+ e

No. of neutrons = A — 7 (A -Mass number, Z - atomic number) (¥*4)
Curie - Becquerel conversion 1 Curie = 3.7 X 101° Bq (*2)
Amount of energy released (Einsten’s equation) E =mc? (*1)

UNIT-7
Number of moles = Mass (OR) No. of atoms/molecules (*5) Atomicity _ Molecular mass

Atomic/molecular mass Avogadro’s number(N,) Atomic mass

No. of atoms/molecules = No. of moles X N5 (*5) Molecular mass =2 X Vapour density

Percentage | = mass of the element x 100 (+5) | Avogadro’s number (N») = 6.023 x 102
composition molecular mass of the compound Molar volume = 22.4 L/22400 ml

UNIT -9

Solubility _ Mass of the solute % 100 (*5)

Mass of the solvent

Mass of solute Volume _ Volume of solute x 100 (*3)

Mass =
percentage ~ Mass of solute + Mass of solvent X 100(x 5) percentage ~ Volumeofsolute + Volume of solvent

UNIT-10
pH = —logi[H'] (*6); pOH = —log;,[OH™] (*3) pH + pOH =14 (*5)
Tonic productKyw. = [H*][OHT] (*1)

| Other Values

1 Dyne 1 g cm? 1 gf 980 dyne

1 Newton 10° dyne One Horse Power 746 watt

1 kgf 9.8 Newton 1 Kilo Watt hour (kWh) 3.6 X 10 Joule
Speed of light in vaccum (C) 3x 108 ms’ Electrical resistivity of some materials
Hearing range 20 Hz-20,000 Hz | 1. Copper 1.62 x 1078 Om
Velocity of sound in air 340 (or) 344 ms™ | 2. Nickel 6.84 x 1078 Om
Persistence of hearing 0.1 sec 3.Chromium 129 x 1078 Om
Minimum distance to hear echo 172m 4. Glass 101° to 10 Qm
Least distance of distinct vision 25 cm 5. Rubber 1013 to 10'% Qm
Age of the earth 4.54 x 10%years | 6. Nichrome 1.5%x107° Qm
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‘ SCIENTISTS - INVENTIONS & DISCOVERIES

Father of Laws
Leonardo da Vinci Paleontology Newton Laws of motion
Kaspar Maria Von Sternberg | Paleobotany Snell Law of refraction
Birbal Sahani Indian Paleobotany || Soddy & Fajan Displacement law
Thomas Addison Endocrinology Henry Moseley Modern periodic law
Nehemiah Grew Plant Anatomy Boyle, Charles, Avogadro [Fundamental Laws of gases
William Harvey [SEP-20] | Modern physiology | Rayleigh, Mie, Tyndall, Raman | Law of Scattering
Gregor Johann Mendel Genetics Albert Einstein Mass energy equivalence
Dr. Norman E. Borlaug Green Revolution W.F. Libby [PTA-5] Radio carbon dating
Dr.M.S.Swaminathan|APR-24]| Indian Green Revolution| Sachs Tissue system classification

Others

Goldstein - discovered Protons & Rutherford named Protons

JJ Thomson - Electron

T'H. Morgan - Determining the role of chromosomes in heredity

John Dalton - Atom

Galileo - Made a telescope to observe distant stars

James Chadwick - Neutrons

Johann Lippershey - Invented the First Telescope

Henry Bequerel - Natural radioactivity|

Otto Hahn &F.Strassman - Nuclear fission

Irene Curie - Artificial radioactivity

Marie curie, Pierre curie - Radium, Radioactivity in pitchblende

Martin Klaproth - Uranium

W.M.Bayliss & E.H.Starling - introduced the term Hormone

Landsteiner & Wiener - Rh factor

Charles Harrington, George Barger - Molecular structure of thyroxine | Robin Hill - Light reaction
Edward C. Kendal - Crystallised thyroxine hormone Hugo De Vries - Mutation
Langdon Down - First identified the Down’s syndrome | Kolliker - mitochondria

Melvin Calvin - Chemical pathway for photosynthesis

Waldeyer[MAY-22] - Chromosome

Dr. Suniti Solomon - Pioneered HIV research & treatment in India

Alec Jeffrey - DNA fingerprinting

Frits Warmolt Went - Demonstrated the existence of auxin.

Kogl, Haagen Smith - Named Auxin

Kurosawa - Bakanae/foolish seedling disease in rice crop |
Oparin & Haldane -Chemical evolution of life National Forest Policy - 1952 & 1988
Ernst Haeckel - Biogenetic law / Recapitulation theory || Forest conservation Act - 1980
Jean Baptiste Lamarck ' = Theories of Evolution (Use & Disuse Theory) | Chipko movement victory - 1980

Charles Darwin [PTA-6] - Theory of Natural Selection(Origin of species)

Wildlife protection Act - 1972

Louis Pasteur [SEP-21] - Speculated biogenesis - Life originates from pre-existing life

Erwin Chargaff

- Proportion of Adenine = Thymine & Guanine = Cytosine

J.W. Harshberger

- Coined the term Ethnobotany [APR-23, MAY-22]

Dr.Homi Jahangir Bhaba - First chairman of Indian Atomic Energy Commision.

Fredrick Banting, Charles Best & MacLeod - Human insulin

James Watson & Francis Crick

- Three-dimensional model of DNA.

IMPORTANT DAYS

Menstrual Hygiene day May 28™ AIDS Day December 1%
National Cancer awareness day November 7" | World Cancer Day | February 4"
World Anti / No Tobacco Day [JUN-23] May 31% Anti Tobacco Act | May 1% 2004
International day against drug abuse & Illicit trafficking | June 26™ [ Child helpline number | 1098
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LAWS OF MOTION

UNIT-1

A Al R A A

Mechanics

A branch of physics that deals with the effect of force on bodies.
¥ Statics: The study of bodies, which are at rest under the action of forces.
% Dynamics: The study of moving bodies under the action of forces.

% Kinematics: Dynamics that do not consider the cause of motion.

X/

¢ Kinetics: Dynamics that consider the cause of motion.

Force & Motion

¥ Natural motion (Force independent): 1t is the motion when a moving body
naturally comes to rest without any external‘influence of force.

% Violent motion (Force dependent): 1t is the motion in which a force is needed
to make the bodies to move and behave contrary to their natural state.

Inertia

The inherent property of a body to resist any change in its state (rest or motion),
unless it is influenced by an external unbalanced force.
¥ Inertia of rest: Resistance to change the state of rest.
Eg : Leaves are detached when tree is shaken.
¥ Inertia of motion: Resistance to change the state of motion.
Eg : Athlete run a distance before high jump or long jump.
¥ Inertia of direction: Resistance to change the direction of motion.
Eg : We lean sideways when bus turns while driving.

_ Linear
Momentum

It is the product of mass and velocity of a moving body that acts in the direction
of the velocity of the object. It is a vector quantity. SI unit is kgms™.

Force

R R R R T T

An external effort in the form of push or pull. It is a vector quantity.
Types: Like parallel forces, Unlike parallel forces.

R R R R B B T B T T SR

Torque (or)
Moment of force

The rotating or turning effect of a force about a fixed point or axis is called torque (7).
It is a vector quantity. Its SI unit is N m.
Application: Gears, Seasaw, Steering Wheel.

Couple

Two equal and unlike parallel forces applied simultaneously at two distinct points
constitute a couple. It doesn’t produce any translatory motion. Eg : Turning a Tap

Impulse

A large force acting for a very short interval of time is called as ‘Impulsive force’.
It is represented as J. Its SI unit is kg ms™ (or) Ns.

Resultant Force

PP R P P R

% Parallel force in same direction Fphet = F1 + F,

Foet = F; — F, (F>F
% Parallel unequal force in opposite direction iDE— net 1= Fp (Fy>F)
Fret = F, — Fq (F2>F,)
F, F,

% Parallel equal force in opposite direction Fpet = F1 — F5
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1. Laws of Motion é>

G o o o A S

gNewton’s 1st Law
- (or) Law of Inertia

The law states that every body continues to be in its state of rest or in the state of -

uniform motion along a straight line unless it is acted upon by some external force.

4
4

TR R

Newton’s 2nd Law
 (or) Law of Force

A

The force acting on a body is directly proportional to the rate of change of
linear momentum of the body. The change in momentum takes place in the

direction of the force. F « A—tp (or) F=ma

R S N N N R N LS

SRR %

For every action, there is an equal and opposite reaction. They always act

: BT on two different bodies. Fs-- Fa. Application: Propulsion of rocket.
Law of Conservation | 7%ere is no change in the linear momentum of a system of bodies as long as no
of Linear Momentum | net external force acts on them.
The law states that the gravitational force between any two bodies in the
Ne)Nton’s universe is directly proportional to the product of their masses and inversely
;:“a“\,”etrast?;;aw o proportional to the square of the distance between the centers of these

masses. The direction of the force acts along the line joining the masses.

~ Acceleration due

e [t is the acceleration attained by a body due to Earth’s gravitational force.

' - ., . GM
_ to gravity e Its SI unit is ms 2. &=77
Mass e [t is defined as the quantity of matter contained in the body.

e [ts SI unit is kilogram (kg).
Weiaht o [t is defined as the gravitational force exerted on a body due to gravity.
P g - e Its SI unit is Newton(N).

2 FORMULAE i
! Important Formulae Important Values to remember |
I ¢ :F= |
i F(.)rce ‘F=m>xa X Acceleration due to gravity |
! % Linear Momentum 1P = on the surface of the Earth = 9.8 ms~?2 .
| % Torque rt=Fxd on the surface of the Moon = 1.625 ms™ !
! % Change in momentum % Radius of Earth (R) = 6378km = 6400km !
| Ap=P—P;=mv—mu Kk MassofEarth (M) =5.972 x 10%*kg !
: * Momentum of a Couple -M=FxS * Gravitational constant (G): 6.674><10_11 Nl’l'l2 kg_z:
i * Impulse J=Fxt=Ap * IN  =lkgms™" =10°dyne |
) - L emymy * 1kgf =98N =98 x 10* dyne .
: % Gravitational Force F=— X 1gf —9.8x 10-*N=980 dyne :
GM S
| X Acceleration duc o gravity : g =— Important Principle |
% . B % At equilibrium, the algebraic sum of the |
] e W ST moments of all the individual forces about any -
2 0 o

: % Kinetic Energy B = 4 muv2 = zp_m point is equal to zero. :

. § e s — — e — e — —
— T e e e e e e ————
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 evaLuaTion K

Online Test
1. Inertia of a body depends on [APR-24]
a) weight of the object b) acceleration due to gravity of the planet
c¢) mass of the object d)Botha &b
2. Impulse is equals to (or) Impulse is the [PTA-1]
a) rate of change of momentum b) rate of force and time
c¢) change of momentum d) rate of change of mass
3. Newton’s III law is applicable
a) for a body is at rest b) for a body in motion
c)botha &b d) only for bodies with equal masses
4. Plotting a graph for momentum on the Y-axis and time on X-axis. Slope of momentum-time
graph gives
a) Impulsive force b) Acceleration c) Force d) Rate of force
5. In which of the following sport the turning of effect-of force used
a) swimming b) tennis ¢) cycling d) hockey
6. The unit of ‘g’ is m s2. It can be also expressed as
a)cm s! b) N kg! c) Nm?kg'! d) cm? s
q F N
Hint: F=mg = g=;=K—g=ng'1
7. One kilogram force equals to
a) 9.8 dyne b) 9.8 x 10 N c) 98 x 10* dyne  d) 980 dyne
8. The mass of a body is measured on planet Earth as M kg. When it is taken to a planet of
radius half that of the Earth then its value will be kg.
a)4 M b) 2M 0= dM

: Hint: Mass of a body remains same in any planet.

9. If the Earth shrinks to 50% of its real radius its mass remaining the same, the weight of a

bodyon the Earth will
a) decrease by 50% b) increase by 50%
c) decrease by 25% d) increase by 300%
Hint:  R=2b R=jR g=5= g'=7-T-4¢
100 2 R (ER)Z 3

W=mxg =mx4g=4W =W +3W
This can be said as weight increases by 3 times (or) increase by 300%

10. To project the rockets which of the following principle(s) is/are required?

a) Newton’s third law of motion [JUN-23, AUG-22, SEP-21, MDL-19]

b) Newton’s law of gravitation
¢) law of conservation of linear momentum
d) bothaandc
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1. Laws of Motion é>

Additional Govt Exam Questions

11.F be the force between the two bodies placed at a certain distance. If the distance between

them is doubled then the gravitational force F will be . [PTA-5]
a) 2F b) o); d) 4F
s _ GM M, ., GM;M, 1 _ GM;M, _ F
Hint: F= RZ —W—ZX 22 1

12. The force required to produce an acceleration of 1 cm s~ on a body of mass 1 g is [PTA-6]
a) 1 N b) 10N c) 102 dyne d) 1 dyne
i Hint: 1 dyne (F=ma=1 gems?= ldyne)

II. Fill in the blanks

1. To produce a displacement unbalanced force is required.

2. Passengers lean forward when sudden brake is applied in a moving vehicle. This can be
explained by inertia of motion.

3. By convention, the clockwise moments are taken as negative and the anticlockwise
moments are taken as positive.

4. Gears is used to change the speed of car.
5. A man of mass 100 kg has a weight of 980 N at the surface of the Earth.
Hint: w=mg=100x 9.8 =980N

III. True or False. If false correct

1. The linear momentum of a system of particles is always conserved. [False]

Correct statement: The linear momentum of a system of particles is conserved, when
no external force is applied.

2. Apparent weightof a person is always equal to his actual weight. [False]

Correct statement: Apparent weight of a person is equal to his actual weight only when
he is at rest.

3. Weight of a body is greater at the equator and less at the polar region. [False]

Correct statement: Weight of a body is less at the equator and greater at the polar region.

4. Turning a nut with a spanner having a short handle is so easy than one with a long handle.  [False]

Correct Statement: Turning a nut with a spanner having a long handle is so easy than
one with a short handle.

5. There is no gravity in the orbiting space station around the Earth. So the astronauts

feel weightlessness. [False]

Correct Statement: Astronauts and orbiting space station are under free fall with same
acceleration and huge orbital velocity. So the astronauts feel weightlessness.
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Iv. Match the following [PTA-1]

Column I Column IT Answer
1. Newton’s I law a) Propulsion of a rocket 1-b) Stable equilibrium of a body
2. Newton’s II law b) Stable equilibrium of a body 2-c) Law of force
3. Newton’s III law c) Law of force 3-d) Flying nature of bird
4. Law of conservation of : . )
Linear momentum d) Flying nature of bird 4-a) Propulsion of a rocket

V. Assertion & Reasoning

Mark the correct choice as
(a) If both the assertion and the reason are true and the reason is the correct explanation of assertion.

(b) If both the assertion and the reason are true, but the reason is not the correct explanation
of the assertion.
(c) Assertion is true, but the reason is false.
(d) Assertion is false, but the reason is true.
1. Assertion: The sum of the clockwise moments is equal to the sum of the anticlockwise moments.
Reason : The principle of conservation of momentum is valid if the external force on the
system is zero.
Both the assertion and the reason are true, but the reason is not the correct
explanation of the assertion.
2. Assertion: The value of ‘g’ decreases as height and depth increases from the surface of the Earth.
Reason : ‘g’ depends on the mass of the object and the Earth.

Assertion is true, but the reason is false.

Additional Govt Exam Question
3. Assertion : When a person swims he pushes the water using the hands backwards and the
water pushes the person in the forward direction [PTA-3]
Reason - : For every action there is an equal and opposite reaction.

- Both the assertion and the reason are true and the reason is the correct
explanation of the assertion.

VI. Answer briefly

1.Define inertia. Give its classification. [APR-23, AUG-22]
The inherent property of a body to resist any change in its state of rest or uniform motion,
unless it is influenced upon by an external unbalanced force is called inertia.

Classification of Inertia :

¢ Inertia of rest +¢ Inertia of motion +¢ Inertia of direction
2.Classify the types of force based on their application. [AUG-22]
Types of Forces: (1) Like parallel force (11) Unlike parallel force
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1. Laws of Motion é>

3.If a 5 N and a 15 N forces are acting opposite to one another. Find the
resultant force and the direction of action of the resultant force.

Given: F, =5N F,=15N F, F,
Two forces act opposite to one another. Resultant force is, =5l ETE

Fnet= FZ_ F1=15_5=10N.
=~ The magnitude of resultant force is 10 N and its direction is along 15 N force.

4.Differentiate mass and weight. [MAY-22]
S Mass i Weight i
i 1. It is the quantity of matter in a body. I 1. Itis the gravitational force exerted on a body. I
i 2. Its ST unit is Kilogram (Kg). i 2. Its ST unit is Newton (N). i
i 3. Itis a scalar quantity. i 3. It is a vector quantity. :
4. It is a fundamental quantity. 4. Itis a derived quantity.

5. Mass remains the same everywhere. ! 5. Weight varies from place to place. ;

5.Define moment of a couple.
% The rotating effect of a couple is known as moment of a couple.
¢ Moment of couple is the product of any one of the forces (F) and the perpendicular
distance (S) between the line of action of two forces. M = F X S
+» Its SI unit is Newton meter (Nm).

6.State the principle of moments.
When like or unlike parallel forces act on arigid body at equilibrium, the algebraic sum of moments
in clockwise direction is equal to the algebraic sum of moments in anticlockwise direction.
Moment of clockwise direction = Moment of anticlockwise direction
Fidi=F:d;
7.State Newton’s second law. [MDL-19, MAY-22]
Newton’s second law (OR) Law of force : The force acting on a body is directly

proportional to the rate of change of linear momentum of the body and the change in
momentum takes place in the direction of the force.

F = ma

8. Why a spanner with a long handle is preferred to tighten screws in heavy vehicles?
¢ The turning effect of a body is more when the perpendicular distance between the line

of action of the applied force and the axis of rotation is more.
+¢ Thus, the spanner with a long handle requires less force to tighten screws in heavy vehicles.

9. While catching a cricket ball the fielder lowers his hands backwards. Why?
The fielder lowers his hands backwards while catching a cricket ball, because
¢ It increase the time of contact and reduces the impulse of the ball.
¢ Thus, it reduces the pain on his hand.

10. How does an astronaut float in a space shuttle?
¢ Astronauts are not floating. The space station and astronauts have equal acceleration.
¢ They are under free fall condition with huge orbital velocity. i.c., Apparent weight (R) = 0.
% Hence, both the astronauts and the space station are in the state of weightlessness.
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Additional Govt Exam Questions

11. Write a short note on Gears. [SEP-20]
% A gear is a circular wheel with teeth around its rim.
< It helps to change the speed of rotation of wheel by changing torque.
% It also helps to transmit power.

12. Shock absorbers are used in luxury buses. Why? [PTA-2]
% Shock absorbers are used in luxury buses for the comfort purpose.

®,

% It protect us from the shocks or unwanted oscillations of the bus due to damaged roads.

13. Name the law of motion used in flying of birds. Give another example. [PTA-2]|

Newton’s third law of motion is used in flying of birds.
Action : When birds fly, they push the air downwards with their wings.
Reaction : The air pushes the birds upwards.
Some examples:

i) Action : When a person swims, he pushes the water using the hands backwards.
Reaction : The water pushes the swimmer in the forward direction.

ii) Action : When we fire a bullet, the gun recoils backward and bullet moves forward.
Reaction : The gun equalizes this forward action by moving backward.

14. Why the apples weigh more at poles than at equator? [PTA-3]
s Weight depends on the acceleration due to gravity of the Earth (g).
¢ The acceleration due to gravity is more at poles than at equator.
% So, the apples weigh more at poles than at equator.

15. Use the analogy to fill the blank [PTA-4]
(a) Opening a door : Moment of force, Opening a water tap : Moment of a couple
(b) Pushing a bus by a group of people : Like parallel forces, Tug of war : Unlike parallel forces

VIII. Answer in detail

1. What are the types of inertia? Give an example for each type.
Types of Inertia : a) Inertia of rest  b) Inertia of motion  c¢) Inertia of direction
a) Inertia of rest : [APR-24, AUG-22, PTA-3]
The resistance of a body to change its state of rest is called Inertia of rest.
Eg : When we shake the branches of a tree, some leaves and fruits fall down.
b) Inertia of motion :

The resistance of a body to change its state of motion is called inertia of motion.
Eg : An athlete runs some distance before jumping for a longer/higher jump.

¢) Inertia of direction :
The resistance of a body to change its direction of motion is called Inertia of direction.
Eg : When we make a sharp turn while driving a car, we tend to lean sideways.
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1. Laws of Motion é>

2. State Newton’s laws of motion? [AUG-22, SEP-21]
a) Newton's First law (Law of inertia):

Every body continues to be in its state of rest or the state of uniform motion along a
straight line unless some external force acts upon it.

b) Newton's second law (Law of force):
The force acting on a body is directly proportional to the rate of change of linear momentum
of the body. The change in momentum takes place in the direction of the force.

F = ma

¢) Newton's third law :
For every action, there is an equal and opposite reaction. They act on two different bodies.

Fg = —Fy

3. Deduce the equation of a force using Newton’s second law of motion.[APR-23]
(or) A body of mass m is initially moving with a velocity u. When a force ‘F’
acts on the body it picks up velocity ‘v’ in ‘t second’ so that the acceleration
‘a’ is produced. Using this data derive the relation between the force, mass
and acceleration. [PTA-5]

Newton's second law of motion :
The force acting on a body is directly proportional to the rate of change of linear momentum
of the body and the change in momentum takes place in the direction of the force.

Derivation for the equation of force:
Let, m —» mass of a moving body F — unbalanced external force
u — 1nitial velocity v — final velocity after a time interval of 't'
Initial momentum of the body P; = mu, Final momentum of the body P = mv
Change in momentum, AP = Py — P;
AP = mv — mu

Change in momentum

F «

time
mv—mu mv—-mu

JF =
t

F «

K is proportionality constant, k = 1 in all systems of units.

mv—mu v-u
= =m . ;

F =ma (  Acceleration, a = % )

Force = mass X acceleration

SI unit of force i1s Newton.
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4. State and prove the law of conservation of linear momentum. [MDL-19]
Law of Conservation of momentum:
There is no change in the linear momentum of a system of bodies as long as no net
external force acts on them.

Prool: U1 UZ FA FB V1 V2
— ——- — ff— —- —
m, m, m;  m, m; | my)
w W A B a/ 8/
Before collision on collision After collision

% Let two bodies A and B having masses m; and m; move in a straight line with the
velocities of u; and uz (u1>w).

¢ During an interval of time ‘t second’, they tend to have a collision.

¢ After collision, A and B move in same straight line with a velocity vi and v respectively.

Force on body B due to A, Force on body A due to B

F, = M ________ 1) Fp= M ........ )

By Newton's third law, Action Force (Fg) = Reaction force (—F,)

my(v; — wy) _ my (v, — uy)

~t el
m;(vy — w)="—my(v; — up)
mlvl N m1u1 = - mzvz + mz uz

myvq + mpv, = mquq + m, u,

Thus, in the absence-of an external force, the algebraic sum of the momentum after
collision is numerically equal to sum of the momentum before collision.

5. Describe rocket propulsion. [AUG-22, SEP-20, PTA-4]

Principles Used: Law of conservation of linear momentum and Newton’s III law of motion.

% When the rocket is fired, the fuel in the propellant tank is burnt.

A hot gas is ejected with a high speed from the nozzle of the rocket, producing
a huge momentum.

% To balance this momentum, an equal and opposite reaction force is produced in the
combustion chamber, which makes the rocket project forward.

% In motion, the mass of the rocket gradually decreases, until the fuel is completely burnt out.
«» Mass of the rocket decreases with altitude and increases the velocity gradually.

¢ At one stage it reaches a velocity, which is sufficient to just escape from the
gravitational pull of the Earth. This velocity is called escape velocity.

¢ There is no net external force acting on it. So linear momentum of the system is conserved.
wtsteam100@gmail.com WWW.waytosuccess.org
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1. Laws of Motion é>

6. State the universal law of gravitation and derive its mathematical expression.
Newton's Universal Law of gravitation : [JUN-23]
+¢ The Gravitational force is directly proportional to the product of their masses and
inversely proportional to the square of the distance between the centers of these masses.
¢ The direction of the force acts along the line joining the masses.
+¢ This force is always attractive and it does not depend on the medium where they are placed.
Mathematical Expression of Universal Law of gravitation :
Let, m; and m; be the masses of two bodies A and B placed

‘r’ metre apart in space. L |
F « mm, --------- (1)
1
Fx—= e 2
2 (2) .
mqmyp mqmy ‘+ —— — P

On combining (1) and (2), F « — @ F=G 2
Where Universal gravitational constant, G = 6.674 X 10"11Nm?kg 2.

7. Give the applications of universal law of gravitation.
i) Itisused to measure the dimensions of heavenly bodies. Mass and radius of the Earth,
acceleration due to gravity etc., can be calculated with a higher accuracy.
ii) Helps in discovering new stars and planets.
iii) Irregularities in the motion of stars called Wobble lead to the disturbance in a nearby planet.
In this condition the mass of the star can be calculated using the law of gravitation.

iv) It explains geotropism. Eg: germination of roots.

v) Helps to predict the path of astronemical bodies.

VII. Solve the given problems

1. Two bodies have a mass ratio of 3:4. The force applied on the bigger mass
produces an acceleration of 12 ms2. What could be the acceleration of the
other body, if the same force acts on it?

Given : mi:mp=34 F, = F,
Let mp be the bigger mass, acceleration due to bigger body, a>= 12 ms™2
Solution : F,=F,
mia, = m,a, (* F = ma)
a, =Z—j a, :§><12= 16 ms™2

= Acceleration of the other body, a, is 16 ms™2

2. Aball of mass 1 kg moving with a speed of 10 ms'! rebounds after a perfect elastic
collision with the floor. Calculate the change in linear momentum of the ball.
Given :Mass of ball (m) =1 kg, Initial velocity (u) =10 m s-!
It is perfect elastic collision, ball rebounds with the same speed but in opposite direction
Final velocity (v) = —10 m s°!
Solution: Ap=mv—mu =1x(—10)— 1x(10) = —=10—10=—-20kgms™?!
(Negative sign indicates the direction of momentum)

~. Change in linear momentum of the ball is 20 kgms~
wtsteam100@gmail.com WWW.waytosuccess.org
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3

4.

7.

. A mechanic unscrew a nut by applying a force of 140 N with a spanner of
length 40 cm. What should be the length of the spanner if a force of 40 N is
applied to unscrew the same nut?

Given : Force F; = 140 N, Length d; = 40 cm; Force F, =40 N, Lengthd, = ?

Solution: Moment of couple is same for both the spanner, and so F;d; = F,d,
Fidy _ 40 X140
d, = = = 140 cm

F 40

=~ The length of the spanner should be 140 cm.

The ratio of masses of two planets is 2:3 and the ratio of their radii is 4:7.
Find the ratio of their accelerations due to gravity.
Given : Ratio of masses, m;:m, =2 :3  Ratio ofradii,R;: R, =4:7
Ratio of acceleration due to the gravity, g,: g,=?
Solution: g, = G—Azl -—-(1) gz = G—N;Z ------ (2)
Ry R3
GMy
- g1_ R _ g AMy REapMy RS
Egn () =(@2) = g %ﬁgz_ R X/GMZ M, % R
2
2
B 2,7 o I %
g, 3 42 3 16 .24

=~ The ratio of acceleration due to gravity, g1:g, =49 : 24
Example Problems

5. Calculate the velocity of moving body | 6. A door is pushed, at a point whose
of mass 5 kg whose linear momentum distance from the hinges is 90 cm,
is 2.5 kgms™1, [TB-12] with a force of 40N. Calculate the
Given :Mass=5kg; moment of the force about the

Linear momentum= 2.5 kg m s™? hinges. [TB-12]
Solution : Given : F=40N ; d=90cm=09m

Linear momentum = mass X velocity Solution :
Velocity = linear momentum / mass The moment of a force M =F x d
=§=0.5ms‘1 M =40 x0.9=36 Nm

At what height from the centre of the Earth, the acceleration due to gravity
will be 1/4tt of its value as at the Earth. [TB-12] [PTA-6]
Given : Height from the centre of the earth, R = R+ h

Acceleration due to gravity at that height, g’ = £

4
N2
. GM GM g R
Solution: g =—-, g'=— = == (_)
g R2° g RI2 g R

o () = ()

2
4 = (1 + E) (take square root on both sides)
2=1+2 =h=R
R =R+R =2R

~ From the centre of the Earth, object has to be placed at a height of twice the radius of the earth.

wtsteam100@gmail.com WWW.waytosuccess.org


mailto:wtsteam100@gmail.com
http://www.waytosuccess.org/

1. Laws of Motion é>

Additional Govt Exam Questions

8. A lift is moving downwards with an
acceleration of 1.8 ms 2. What is
apparent weight realised by a man

of mass 50 kg? [PTA-1]
Given : Acceleration (a) = 1.8 m s

m=50kg
Solution :

If Lift is moving downward with an
acceleration 'a' then,
The Apparent weight is, R = m(g — a)
=50 (9.8—-1.8)
R=50%x8=400 N
9. A force of 5 N applied on a body
produces and acceleration 5 cm s2.
Calculate the mass of the body. [PTA-5]
Given :F=5N, a=5cms? =0.05 ms?

Solution: F=ma
—F 5 100 Kg
a 0.05

IX. Hot Questions

1. Two blocks of masses 8 kg and 2 kg
respectively lie on a smooth horizontal
surface in contact with one other.
They are pushed by a horizontally
applied force of 15 N. Calculate the
force exerted on the 2 kg mass.

1SN
E‘ 8 kg

m, = 8kg, m, = 2 kg, Force F=15N

Solution :

Given

2 kg

By Newton's 2 law, F = ma

F=(m; +m;)a
F 15 _ 15

= = —===15ms"?
mq+my 8+2 10
Force exerted on the 2 kg mass,m = 2 kg,
a=15ms™?

F =ma =2x15 =3N
=~ The force exerted on the 2kg mass is F = 3N

10. A weight of a man is 686 N on the
surface of the earth. Calculate the
weight of the same person on moon.
(‘g’ value of a moon is 1.625 m s ?2)

Given : We=mg.=686 N [PTA-2]
gn=1.625 ms?
Solution : m = 2= =22 =170 kg
Jde 9.8
Wn=mgm =70 X 1.625
Wn=113.75N

- Weight.on. moon is 113.75 N

Calculate the velocity of moving
body of mass 5 kilogram whose
linear momentum is 2 kgms™1,
Given Mass, m =5 kg ; [MDL-19]
Linear momentum, p= 2kgm s™?

Solution : Linear momentum, p = mv

11.

2. A heavy truck and bike are moving
with the same kinetic energy. If
the mass of the truck is four times
that of the bike, then calculate the
ratio of their momenta. (Ratio of
momenta = 2 : 1)

Given Let, Mass of the bike = mj ;

Mass of the truck = my; % =4
B

Solution : Kinetic Energy :% muv?

K.E of truck = K.E of bike
1
Z/mTVTZ = Z mBVB2

) -5z

Vg _ o Vr_ 1
Vr mpg Vr

VB o E
. . . mr V

Ratio of their momentum is, Pr_Trr

pe  mpVp

=4x§=2
~ Ratio of the momentum of truck to that of
the bike is 2 : 1.

i.e. Momentum of the truck is twice the
momentum of the bike.
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3. “Wearing helmet and fastening the seat belt is highly recommended for safe
journey”. Justify your answer using Newton’s laws of motion.
Wearing helmet is highly recommended for safe journey:
% According to Newton's second law, when you fall from a bike on the ground, you will fall
with a force equal to your mass and acceleration of the bike.
% According to Newton's third law, an equal and opposite force from the ground is exerted on you.
% Wearing helmet will reduce the effect of force on you and saves us from fatal head injuries.
Fastening the seat belt is highly recommended for safe journey:
% According to Newton’s first law, when vehicle stops suddenly we move forward and
stay in motion until an unbalanced force acts upon us.
+ If we wear seat belt, it gives an unbalanced force that would stop us from being moved forward.
 If we don't wear a seat belt, we would get hurt during this motion.

2 Oﬁ Code Questioﬁs g

1. A heavy truck and bike are moving with same kinetic energy. If the mass of truck is four times that
of the bike, then calculate ratio of their momenta.
a) 1:4 b) 1:2 c)2:1 d)1:1
For solution, refer HOT question no 2 in this unit. Page no. :18

2. A planet has a mass of 20% more than that of earth, and radius is 20% less than that of earth. Then
find the acceleration due to gravity.
a) 17.375 m s> b) 18.375 ms-2 ¢) 16:375 m s> d) 11.375 ms™
Hint: Mass of the Planet = Mg + 0.2 Mg = 1.2Mg; Radius of the Planet = R — 0.2 Rg = 0.8Rg

. . r _ G@A2)Mg _ 1.2 GMEg
Acceleration due to gravity of the Planet g’ = OeR? 082 X RZ

A E T+ _ -2
g =-=xgg=--x98 =18.375ms

3. Two planets are spiraling around sun in circular orbits of ratio m:n and the density ratio p:q, the
acceleration due to gravity g is the ratio of

a) mq : np b)np : mq ¢) nq : mp d)mp : nq
Hint: M; d1><§‘”R13 _d;R®
Ratio of the Radius, R;: R, = m:n M;  dpx3mR,?  dz R’
Ratio of the density,d;:d, = p:q g1 GM; _ R;2 _ M; _ R;?
For sphere, volume = =mR3 g2 Ri*TGMp M TR’
. 3 _ 4R B _diRy_ mp
Mass = density X volume LR BZ AR,  nq
4. Average force necessary to stop a hammer with 25 Ns momentum in 0.04s is N.
a)625N b) 225 N c) 50N d) 25N
Hint: Initial momentum P; = 0 N, Time t = 0.04s
Final momentum PZ = 25 Ns Force = Change in.momentum _ 25-0 = 625N
Time 0.04

5. When a person standing on spring balance. Reading on the balance is 65 kgf. If the man jumps off
from the balance, then the momentary reading in the balance will be
a) first increases and decreases b) first decreases and increases
c) decreases d) no change

Hint: For jumping he presses the spring platform. So, the reading of spring balance increases and
then it decreases and becomes zero.
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6. Two asteroids of equal masses revolve diametrically opposite to each other in a circle of radius
1000 km with equal velocity. If the mass of one of them is 108 kg, then find their velocity.
(G=6.6 X 10 ""Nm 2 kg ?) (0.66) > =0.8124

a)0.812x10 4 ms™1! b)0.816 x 103 ms~?!
¢)0.716 x 103 ms™? d)0.716 x 1072 ms™?!
Hil’lt o G = 66 XIO'H N m-z kg-z r =1000 km _ @ _ 6.6 Xx10~11x 108

m; =m, =m=108kg, V=2 v=EIT T 1000 x103

2
Fy= Gmrlzmz ; Fepr = mlrv = V6.6 x 107
=+0.66 X 10-8
. Gmim, _ myv? Gm? _ mv? __ |aM 0.66 x 10

Comparing —5—=——= —-==—""— =S v= [/ =0.812x10"* ms™?!

7. A bomb of mass 10 kg is initially at rest explodes into two parts. Mass of 4 kg is moving with kinetic

energy of 200 J. Velocity of other mass is m/s
a) 2.54 b) 6.6 c) —5.67 d) 6.6
Hint : Mass of the bomb = 10kg, m; = 4kg, m, = 6kg | Law of conservation of momentum,
Kinetic Energy of mass 4 kg (m;) = 200 ] m;V; + my,V, =0
£2myVZ =200 = x4 X VE =200 4x10+6xV, =0
2VZ =200 > V2 =22 = 100 2046V =0
1 L= 6V, = —40
V; =100 = 10ms~! V, = 0 _6.6ms !

6
8. A person jumps onto a swimming pool from a height of 1m and comes to rest by 0.2s If the same

person increases his height by 8 m from its old position and jumps, comes to rest by 2s. Compare the
ratio of forces exerted by him in both the cases.

a)10:3 b) 3:10 c) 1:1 d) none of the above
From 3" equation of motion, V2 = u? + 2gh Case2: h,=1+8=9m
VZ=2gh (~u=0) V, = /2gh; = /28X 9 =3,/2g
V=,2gh m(v, —u;) m (3\/2_ = 0) 3m\/E
Case I: hy=1m F, = t, = 2 -7 5
Vi = \/2gh; = /2g FL_mf2g 2 _ 1 _10
- m(vy—uy) _ m (,/2g -0) _ m,/2g F 0.2 3m/2g 03 3
i ty 0.2 0.2 The ratio of force is = 10: 3
9. Some force acts on two bodies of different masses 2kg and 4 kg initially at rest. The ratio of time
required to acquire same final velocity is  a) 2:1 b)1:2 c)1:1 d) 4:16
F, = F, > mja; = mya, = z—jzz—: “ V=V, Z—j:t—i:i—i:i:%
a=TE_Y u=g) - = Yxb ity = 1:2

10. The lift is going up with the passengers. Total mass is 1 ton. The variation in velocity of lift in 2 sec

is 3.6 ms™!. Then the tension in the rope pulling the lift is N.
a) 1000 N b) 80000 N c) 800 N d) 8000 N
Hint: Final velocity v=0 Tension in the rope, T = m(g+ a)
Initial velocity u= 3.6 ms! T = 1000 (g+ a) = 1000 (9.8 — 1.8)
a= —char;i{cnt:iiciw == = 0—23-6 = —1.8ms2 T =1000x8 =8000N
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2 Additional Questions g

Choose the correct answer

1.

10.

11.

12.

13.

Force has .
a) Magnitude only  b) Direction only ¢) Both direction and magnitude d) None of the above
SI unit of force and impulse is

a) Dyne, Ns b) Newton, Ns ¢) Nm, Newton d) Nm, Ns
A fielder giving a swing while catching a ball is an example of
a) Inertia b) Newton’s III law of motion
c) Newton’s Il law of motion d) Newton’s I law of motion
A rider on a horseback falls back when the horse starts running all of a sudden because
a) rider moves back b) rider is afraid c) inertia of rest d) none of the above

An athlete runs some distance before taking a long jump because
a) he gains energy to take him through long distance  b) it helps him to apply large weight
¢) by running action and reaction forces increase d) he gains inertia of motion during his run

A system can be brought to equilibrium by applying a force, which is
a) equal in magnitude but opposite in direction as that of resultant force
b) equal in magnitude and in same direction as that of resultant force
c) greater than the magnitude of resultant force but in opposite direction
d) greater than the magnitude of resultant force and.in same direction

Impulse can be achieved by,
a) a large force acting for a short period of time b) a large force acting for a longer period of time
¢) a short force acting for a longer period of time  d) both aand ¢

Statement 1 : Couple does not produce any translatory motion.
Statement 2 : Resultant force of a couple is zero.
Statement 3 : The line of action of the two forces of a couple does not coincide.

a) All statements are true b) All statements are false
c¢) Statement 1 alone is true d) Statement 2 and 3 only true
When you move to a higher altitude from the Earth’s surface, the value of g and when you move

deep below the Earth’s surface the value of g
a)reduces, reduces  b) reduces, increases  ¢) increases, reduces  d) increases, increases
The acceleration due to gravity on the surface of the earth will be at the polar region and
at the equatorial region.
a) minimum, minimum  b) minimum, maximum ¢) maximum, minimum  d) maximum, maximum
The value of g at the center of the Earthis
a) % b) zero c)g d) 2¢g
The value of acceleration due to gravity on the surface of the moon is .
a) 1.675 ms™ b) 1.685 ms! ¢) 1.625 ms’! d) 1.625 ms-2

The acceleration due to gravity of moon is about ___ times the acceleration due to gravity of Earth.
a) 0.1655 b) 0.1734 c) 0.1654 d) 0.1554
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14. If a person whose mass is 60 kg stands on the surface of Earth, his weight in moon is

a) 975 N b)97.5N c) 588 N d) 58.8 N
: Hint : W = mg = 60 x 1.625 = 97.5N
15. The value of Universal gravitational constant is .
a) 6.74 X 10"1°Nm?kg~?2 b) 6.74 X 10~ Nm?kg 2
c) 6.674 x 10" 1'Nm?kg 2 d) 6.674 x 10~ 1°Nm?kg 2

16. Astronauts feel weightlessness in space because
a) there is no gravitational force in space  b) they are floating in space

c) they are under free fall condition d) they wear a weightless coat
17. When a lift is moving upward, apparent weight is than the actual weight
When a lift is moving downward, apparent weight is than the actual weight.
a) greater, greater b) greater, lesser c) lesser, greater d) lesser; lesser
18. Match the correct apparent weight of a person in a moving lift
Columnl| Columnll Answer
1. Liftismovingupward |i)R=20 l.i)) R=m(g + a)
2. Liftismovingdownward | ii) R = m(g + a) 2. 1i)R=m(g —a)
3. Lift is at rest i) R =m(g —a) 3.iv) R=mg
4. Lift is falling down freely | iv) R = mg 4.1)R=0

a) 1-ii, 2-iii, 3-iv, 4-i  b) 1-iii, 2-ii, 3-i, 4- iv ¢) 1-iii, 211, 3-iv, 4-1 d) 1-ii,2-iii,3-1, 4-iv
19. A body will be in equilibrium, if the resultant force of all the forces acting on the body is
a) zero b) one ¢) infinity d) constant

20. If parallel forces Fi  F» are acting in the same direction, then the resultant force is
a) Fi1-2F> b) F1 - F2 c)F1+F2 d) Fi +2F,
21. If parallel equal forces are acting in opposite directions in the same line of action, then the resultant
force will be
a) zero b) one ¢) infinity d) constant

22. If parallel unequal force are acting in opposite directions, then the resultant force will be
a) F1-2F> b) F2-F4 o) Fi+F d) Fi+2F;

1. Define couple.
++ Two equal and unlike parallel forces applied simultaneously at two distinct points constitute a couple.
+ The line of action of the two forces does not coincide.
+ It does not produce any translatory motion but, results in rotating a body.

2.Define Impulse.
% When a large force F acts on a body for a period of time t, then the product of force and time
is known as Impulse. J = F X t. SIunit of Impulse kgms™ (or) Ns. T=F xd
3.Define Linear momentum with its unit.
+¢ The product of mass and velocity of a moving body gives the magnitude of linear momentum.

Linear momentum (p) = mass (m) X velocity (v)

+¢ Linear momentum is a vector quantity. It acts in the direction of the velocity of the object.
% Unit of momentum in SI system is kgms™.
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4. Define torque. (or) Define moment of the force. Name some applications of torque.
+¢ The rotating or turning effect of a force is called moment of the force or torque (7).
¢ Torque is measured as the product of the force (F) and the perpendicular distance (d) between
the fixed point or the fixed axis and the line of action of the force. Its SI unit is Nm.
% Applications of torque: Gears, Seasaw, Steering Wheel.

5. Define SI unit of force. (OR) Define 1 Newton.
%+ The SI unit of force is Newton(N). 1N = 1Kgm™.
% 1 Newton (or) Unit force is defined as the amount of force required for a body of mass 1 Kg to
produce an acceleration of 1 ms™.

6. Define C.G.S unit of force. (OR) Define 1 dyne?
% The C.G.S unit of force is dyne. 1 dyne = 1 gcms™. 1IN = 10° dyne.
%+ 1 dyne is the amount of force required for a body of mass 1 gram to produce an acceleration of 1 cms™.

7. Define gravitational unit of force.
+ Gravitational unit of force is the gravitational force experienced by a body of unit mass (1 Kg).
+ In SI system it is kilogram force (kgf). In CGS system it is gram force (gf).
1 kgf=1kgx9.8 ms-2=9.8N; 1 gf=1gx980 cms-2 = 980 dyne
8. What is meant by apparent weight? Mention some examples where you feel apparent weight.
Apparent weight is the weight of the body acquired due to the action of gravity and other
external forces acting on the body.  Eg: Vertical giant wheel, swing, Roller coaster, Lift.

9. When a carpet is beaten with a stick dust comes out of it. Explain.
When a carpet is beaten with a stick, dust comes out because carpet moves forward and backward,
but the loosely bound dust particles which remain at rest comes out due to the effect of inertia of rest.

10. The door can be easily opened or closed when you apply the force at a point far
away from the fixed edge. Explain.
+ Turning effect is more when distance between line of action and axis of rotation is more.
+¢* So, door can easily be opened or closed when we apply force at a point far away from the fixed edge.

11. Explain, why is it difficult for a fireman to hold a hose, which ejects large
amounts of water at a high velocity.
According to Newton’s Third Law of Motion, when large amount of water is ejected from a hose at a
high velocity, water pushes the hose in backward direction with an equal amount of force.
Therefore, it1s difficult for a fireman to hold a hose which ejects large amount of water at a high velocity.

12. Write short note on the working of Seasaw.

R

» There is a difference in the weight of the persons sitting on a seasaw.

)

D

» Thus, the heavier person lifts the lighter person.

X/
°e

When heavier person comes closer to pivot point, distance decreases and reduces torque.

X4

L)

» This enables the lighter person to lift the heavier person.

13. What does steering wheel do?
A small steering wheel enables you to turn a vehicle easily by transferring a torque to the
wheels with less effort.
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Answer in detail

1. Derive the relation between g and G.
A body at rest on the surface of Earth is acted upon the gravitational force(G) of the Earth.
The effect of G on the body is called acceleration due to gravity (g).
Relationship between g and G is computed as follows.
Let, M — mass of the earth (Entire mass of Earth is assumed to its centre)
m — mass of the object Object
R — radius of the earth

Radius of the object is negligibly small when compared to R.
GMm

Newton's law of gravitation, F = TRZ eeeeeeeeeeeeeeee (1)

Newton's second law, F=ma=mg .................. (2)
: : GMm GM

On Comparing equation (1) and (2), mg= = = 8=

Earth

- . GM
Acceleration due to gravity g = o

2. Explain about Aristotle’s and Galileo’s statement of force and motion?
Aristotle :
% The natural state of earthly bodies at rest.

% Natural motion : A moving body naturally comes to rest without any external influence of the
force. (Force independent)

% Violent motion : A force is needed to.make the bodies to move from their natural state and
behave contrary to their own natural state. (Force dependent)

% The two different bodies are dropped from a height, the heavier body falls faster than the lighter one.

Galileo :

% The natural state of all earthly bodies is either the state of rest or the state of uniform motion.

% A body in motion will.continue to be in the same state of motion as long as no external force is applied.

“ When a force is applied on bodies, they resist any change in their state. This property is called inertia.

% When dropped from a height in vacuum, bodies of different size, shape and mass fall at the
same rate and reach the ground at the same time.

Solve the given problems

1.Calculate the mass of a moving body | 2.Calculate the force needed to speed up
with velocity = 0.5 msl; linear a car with an acceleration of 5 ms2, if
momentum = 2.5 kg ms-1. the mass of the car is 1000 kg.
Given : Velocity (v)=0.5ms’! Given : Acceleration,a=5m s~
Linear momentum (p) =2.5 kg m s’! Mass, m = 1000 kg
Solution : Linear Momentum, p = mv Solution : Force, F=ma
= m=§=§=§ F =1000 X 5 = 5000 kg m s>
m=5kg F=5000 N
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ATOMS AND MOLECULES | ™~
—{ " POINTS TO REMEMBER |~

e

Atom is the smallest particle that takes part in a chemical reaction.
Subatomic particles - protons, neutrons and electrons.

¥ Atomic number : No. of protons (or) No. of electrons

¥* Mass number : Sum of the no. of protons and neutrons of an atom.

Atom

Wy W Wy, W Wy, Ty, Wy, W W,
B B, B e, By W, B W,

% Atom is no longer indivisible.

% Isotopes : Atoms of same elements having different atomic masses. E.g: 17C1>°, 17CI*’
% Isobar : Atoms of different elements having same atomic masses. E.g: 1sAr*’, ,0Ca*
% Isotones : Atoms of different elements having same number of neutrons. E.g: «C'3, N
% One element can be transmuted into atoms of other elements.

% Mass of an atom can be converted into energy.

Molecules

Combination of two or more atoms held together by strong chemical forces of attraction

1
1 1
' !

Hom?)’atomic Heteroatomic Poly\a/tomic
molecule molecule molecule
(Similar kinds of atoms) (consist of atoms of (contains more
Eg: O2 different element) than three atoms)
Eqg: HCI Eg: CHs
A P v T Y Y A S S A T Y Y Y L A A S A A A AN AN AP A Y AT A Y

Atomic Mass Unit (AMU) Average atomic mass (AAM)
The mass of an atom is measured in atomic mass unit | It is weighted average of the masses of its

(amu). It is %th of the mass of a Carbon 12 atom. naturally occurring isotopes.
Gram Atomic Mass (GAM) Gram Molecular Mass (GMM)

Atomic mass of an element is expressed in | If the molecular mass of a compound is expressed
grams, it is called gram atomic mass. in grams, it is called gram molecular mass.

Relative Atomic Mass (RAM) Relative Molecular Mass (RMM)
It is the ratio between the average mass of its | It is the ratio between the mass of one molecule

Postulates

isotopes to %th of the mass of a Carbon 12 atom. It | of the substance to éth of the mass of a Carbon 12
1s also called as standard atomic weight. atom.
Atomicity The number of atoms present in the molecule is called atomicity.

Mole is the amount of a substance that contains as many elementary entities as
Mole there are atoms in exactly 12 gram of Carbon-12 isotope.

Molar Volume : It is the volume occupied by one mole of any gas. Its value is 22.4
litre at S.T.P. (Note: STP-Standard Temperature and Pressure (273.15 k, 1.00 atm)

CAP AP P 2P P o 4P P 4P P aP AP 4P 4P AP 4 o 4P AP G P 4P A AP P G A P AP A AP A G L P A AP A P L AP L AP A A P L P L AP A AP G A A A A A i P A A A AV P A A A A AP P A P A AP A A A A G A P A P A g G e g
, Avogadro’s law (or) hypothesis ,
“equal volumes of all gases under similar conditions of temperature and pressure contain equal number of molecules”

R RR R R
R R RS

. It is the ratio of the mass of a certain volume of gas/vapour to the mass of an equal ;
- Vapour density /
g volume of hydrogen, measured under the same temperature and pressure. g
Percentage The percentage composition of a compound represents the mass of each element
- composition present in 100 g of the compound.
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1. Atoms and Molecules & >

% Number of moles = ,
Atomic/molecular mass

% No. of atoms/molecules = No. of moles X N

No. of atoms/molecules

Avogadro’s number(Ny)
Mass

(OR)

Atomic/molecular mass

X 100

mass of required element

% Percentage composition =
g p molecular mass of the compound

% STP - Standard Temperature and Pressure is 273.15 K, 1.00 atm
% Molecular mass = 2 X Vapour density

.. Molecular mass
* Atomicity = ———

Atomic mass

* Avogadro’s number (Na) = 6.023 x 1023
% Molar volume = 22.4 litres (or) 22400 ml

Mass No. & Atomic No.

C

Mass(N)umber (A)

Atomic masses

6 Atomic Number (Z)) Atomic number = No. of protons / No. of electrons
Atomic Masses of commonly used elements
Hydrogen (H) 1 Magnesium (Mg) 24
Helium (He) 4 Aluminium (Al) 27
Carbon(C) 12 Phosphorus (P) 31
Nitrogen (N) 14 Sulphur (S) 32
Oxygen (O) 16 Chlorine (Cl) 355
Sodium (Na) 23 Calcium (Ca) 40

|
|
|
|
|
|
|
|
|
1RRY
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
I
I
Mass number = No. of protons + No. of neutrons |
|
|
|
|
|
|
|
|
|

;VALUATIOK

I. Choose the best answer

Online Test

l.

Which of the following has the smallest mass?

a) 6.023 x 10?3 atoms of He

b) 1 atom of He

c) 2 gof He

d) 1 mole atoms of He

1

Hint: a) 6.023 x 10 atoms of He = 1 mole of He

b) 1 atom of He

6.023 x 1023

moles of He

c)2 gof He =§ = 0.5 moles of He

d) 1 mole atoms of He

2. Which of the following is a triatomic molecule?

[MDL-19, PTA-1]

a) Glucose b) Helium c) Carbon dioxide d) Hydrogen

Hint: CO, — 1 Carbon atom + 2 Oxygen atoms = 3 atoms — Triatomic molecule

3. The volume occupied by 4.4 g of CO; at S.T.P

a) 22 4 litre b) 2.24 litre c) 0.24 litre d) 0.1 litre

Hint :

Molecular mass = (1 X 12) + (2 X 16) = 44

Mass

Number of moles = ——
molecular mass

4.4

= —=0.1 mole

44

Volume occupied by CO,= No. of moles X Molar volume = 0.1 X 22.4 =2 .24 litre
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4. Mass of 1 mole of Nitrogen atom is
a) 28 amu b) 14 amu c)28¢g d)14g

: Hint: Mass = No.of moles X Atomic mass = 1x 14 =14g

5. Which of the following represents 1 amu?
a) Mass of a C — 12 atom b) Mass of a hydrogen atom

c) %th of the mass of a C-12 atom d) Mass of O — 16 atom

6. Which of the following statement is incorrect ?
a) 12 gram of C — 12 contains Avogadro’s number of atoms.
b) One mole of oxygen gas contains Avogadro’s number of molecules.
c¢) One mole of hydrogen gas contains Avogadro’s number of atoms.
d) One mole of electrons stands for 6.023 x 10?3 electrons.
: Correct statement: / mole of hydrogen gas contains Avogadro’s number of molecules.

7. The volume occupied by 1 mole of a diatomic gas at S.T.P is
a) 11.2 litre b) 5.6 litre c) 22.4 litre d) 44.8 litre
Hint: The volume occupied by 1 mole of any gas at S.T.P is 22.4 litre.

8. In the nucleus of 20Ca*’, there are
a) 20 protons and 40 neutrons b) 20-protons and 20 neutrons
¢) 20 protons and 40 electrons d) 40 protons and 20 electrons

Hint: No. of protons = atomic number = 20
No. of neutrons = mass number — atomic number = 40— 20 = 20

9. The gram molecular mass of oxygen molecule is [AUG-22]
a)log b) 18 g c)32g d)17g
FHint: GMM of 0, =2 x16 =32 ¢

10.1 mole of any substance contains molecules. [APR-24]
a) 6.023 x 102 b) 6.023 x 103 ¢)3.0115 x 10% d) 12.046 x 10%

Additional Govt Exam Questions

11.The gram molecular mass of water is: [APR-23]
a)2'g b)l6g c)18g d)8¢g
: Hint: H,O=(1x2)+16 = 18 ;
12. Analyse the following and choose the correct statement(s) [PTA-4]

1) An electron has considerable mass
11) A hetero atomic molecule is formed from different kinds of atoms.
111) Mass number and atomic mass of an element are same

a) 1, 11 and 111 are correct b) 1 and iii are correct
c) only (ii) is correct d) only (iii) is correct
13.1f a molecule is made of similar kind of atoms, then itis called . [MAY-22, PTA-6]
a) mono atomic molecule b) hetero atomic molecule
c¢) homo atomic molecule d) poly atomic molecule
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II. Fill in the blanks

Atoms of different elements having same mass number, but different atomic numbers are called isobars.

Atoms of one element can be transmuted into atoms of other element by artificial transmutation.

The sum of the numbers of protons and neutrons of an atom is called its mass number.

Relative atomic mass is otherwise known as standard atomic weight.

The average atomic mass of hydrogen is 1.008 amu.

If a molecule is made of similar kind of atoms, then it is called homo atomic molecule.
The number of atoms present in a molecule is called its atomicity. [PTA-4]
One mole of any gas occupies 22400 ml at S.T.P.

A S AL o A

Atomicity of phosphorous is 4.

Additional Govt Exam Question

10. Atoms of different elements having same number of neutrons are called isotones. [PTA-4]

III. Match the following

Mass

Column I Column II Answer Solution : No. of moles = ass
8
1. 8gof O 4 moles 1) 0.25 moles 1)8gofOz=3—2= 0.25 moles
4
2. 4gofH 0.25 moles 2) 2 moles 2) 4 gof Hy = = 2 moles
52
3. 52 gofHe |2 moles 3)13moles | 3) 52 g of He = —~ = 13 moles
112
4. 112 gof N> | 0.5 moles 4) 4 moles 4)112 gof Np = 8 = 4 moles
355
5. 35.5 gof Cl> |13 moles 5)0.5mole | 5) 35.5 gof Cb=—== 0.5 moles
IV. True or False: (if false give the correct
1. Two elements sometimes can form more than one compound. [True]
2. Noble gases are diatomic. [False]
Correct statement: Noble gases are monoatomic.
3. The gram atomic mass of an element has no unit. [False]
Correct statement: The relative atomic mass of an element has no unit.
4. 1 mole of Gold and Silver contain same number of atoms. [True]
5. Molar mass of CO; is 42g. [False]

Correct statement: Molar mass of CO, = 12+(16 X 2) =44 g.

wtsteam100@gmail.com WWW.waytosuccess.org


mailto:wtsteam100@gmail.com
http://www.waytosuccess.org/

<,€§ Way to Success - 10" Science

V. Assertion & Reason

Answer the following questions using the data given below:
1) A and R are correct, R explains the A. ii) A is correct, R is wrong.
iii) A is wrong, R is correct. iv) A and R are correct, R doesn’t explains A.
1. Assertion: The Relative Atomic mass of aluminium is 27.
Reason : An atom of aluminium is 27 times heavier than —th of the mass of the C — 12 atom.

m A and R are correct, R does not explains A.
2. Assertion: The Relative Molecular Mass of Chlorine is 35.5 a.m.u. [PTA-3]
Reason : The natural abundance of Chlorine isotopes are not equal.

A is wrong, R is correct.
Hint: Relative Atomic Mass of chlorine is 35.5 (or) Relative Molecular Mass of chlorine is 71.

VI. Short answer questions

1. Define: Relative atomic mass (or) Define Standard atomic weight.
[JUN-23, AUG-22, PTA-3]
Relative atomic mass (or) Standard atomic weight of an element is the ratio between

. 1
the average mass of its isotope to Eﬂ‘ part of the mass of a carbon-12 atom.

__________________________________________________________________________

_ Average mass of the isotopes of the element

! —th of the mass of one carbon—12 atom

|.________________________________________________________________________|

2. Write the different types of isotopes of oxygen and its percentage abundance.
(OR) Oxygen exists as a mixture of three stable isotopes in nature. Calculate

the atomic mass ofoxygen. .. [Eg (1) - 94]
|__Isotope | Atomic Mass (amu) | % abundance |
! 5016 ! 15.9949 | 99.757 !
i 3017 i 16.9991 i 0.038 i
S S R — T 0205 5

Atomic mass of oxygen =(15:9949 x 0.99757) + (16.9991 x 0.00038) + (17.9992 x 0.00205)
=15.999 amu
3. Define: Atomicity. Give an example. [APR-23, AUG-22, MAY-22, SEP-21]

¢ The number of atoms present in the molecule is called its atomicity.

% Types : Monoatomic, Diatomic, Triatomic or Polyatomic.

s Eg : Atomicity of Phosphorous(P4) is 4, Atomicity of Hydrogen Chloride (HCI/) is 2.
4. Give any two examples for heterodiatomic molecules. [AUG-22]

Heterodiatomic molecules — Hydrogen Chloride (HCI), Hydrogen Fluoride (HF)

5. What is Molar volume of a gas?
One mole of any gas occupies 22.4 litre / 22400 ml at STP. This volume is called molar volume.

6. Find the percentage of nitrogen in ammonia. [PTA-1]
Molecular mass of ammonia, NH3 =14+ (1x3)=17¢g
% of Nitrogen in NH,= —sofNItrogen__ o 100 = X » 100 = 82.35 %
Molecular mass of NH3 17
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Additional Govt Exam Questions

2. Atom does not exist in free state
except in noble gas.

3. Except some of noble gas, other
atoms are highly reactive.

4. Atom does not have a chemical bond. | 4. Atomsinamolecule are held by chemical bonds.

2. Molecule exists in free state.

1. Distinguish between atoms and molecules. [MAY-22]
T Atom T Molecule i
E 1. An atom is the smallest particle of an | 1. A molecule is the smallest particle of an
i element. element or compound.

3. Molecules are less reactive.

2. What is Avogadro’s Hypothesis? State its application.
Avogadro’s law / Hypothesis: The law states that “equal volumes of all gases under
similar conditions of temperature and pressure contain equal number of molecules ™.
Applications of Avogadro’s law : [APR-23, SEP-20]
1) It explains Gay-Lussac’s law.
i1) It helps in the determination of atomicity of gases.
1i1) Molecular formula of gases can be derived.
iv) It helps to determine gram molar volume of all gases.
v) It determines the relationship between molecular mass and vapour density.

VII. Long answer questions

1. Calculate the number of water molecule present in one drop of water, which
weighs 0.18 g.
Molecular mass of HO= (1 X2)+ 16 =18 g

Mass of water
Number of molecules = ——————— X Avogadro number
Molecular mass

= 218 6.023 x 1023
18

6.023x 1021

~ The No. of water molecules

2. N2 + 3 H2 —» 2 NH; (The atomic mass of nitrogen is 14, and that of hydrogen is 1)
1 mole of nitrogen (__g) + 3 moles of hydrogen (__ g) — 2 moles of ammonia (__g)
Mass = No. of moles X Molecular mass
Massof N, = 1x(14x2) =28
Massof H,= 3x(1x2)=6
Mass of NH;= 2x (14+ (3 x 1)) =34
1 mole of nitrogen (28 g) + 3 moles of hydrogen (6 g) — 2 moles of ammonia (34 g)

3. Calculate the number of moles in [PTA-5]
i) 27g of Al : i) 1.51 x 10® molecules of NH4CI : [APR-24]
Number of moles = M.ass of Molecules Number of moles = Number of Molecules

Atomic mass of Molecules Avogadro number
7 23
=3 = 1 mole = 10— .25 moles
6.023X10
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4. Give the salient features of “Modern atomic theory”. [APR-24, AUG-22, SEP-20, PTA-5]
% An atom is no longer indivisible. It is divided into electron, proton and neutron.
Isotope : Atoms of the same element having different atomic mass. Eg : 17C1I3%, 17CI*7
Isobars : Atoms of different elements having same atomic masses. Eg :18Ar*, 5oCa*’
Artificial transmutation : Atom of one element can be transmuted into atoms of other
elements. Atom is no longer indestructible.
% Atoms may not always combine in a simple whole number ratio.

Eg : Glucose CcH1206 C:H:O = 6:12:6 or 1:2:1
Atom is the smallest particle that takes part in a chemical reaction.
The mass of an atom can be converted into energy. E = m¢?

/
> 0‘00

X/

%

O/
0’0

) K/
0‘0 0‘0

5. Derive the relationship between Relative molecular mass and Vapour density.
[PTA-6, MDL-19]
Relative Molecular Mass (RMM) : It is the ratio between the mass of one.molecule of the

gas (or) vapour to the mass of one atom of Hydrogen.
Mass of 1 molecule of gas (or) vapour at STP

Relative Molecular Mass =
mass of 1 atom of hydrogen

Vapour Density: 1t is the ratio of the mass of a certain volume of a gas or vapour, to the mass of
an equal volume of hydrogen, measured under the same conditions of temperature and pressure.
Vapour Density (VD) _ Mass of a given volume of gas (or) Vapour at STP

Mass of the same volume of Hydrogen
According to Avogadro’s law, Equal volumes of all gases contain equal number of molecules.
Let, number of molecules in the considered volume = n

. Mass of 'n' molecules of a gas (or) Vapour at STP
= Vapour Density (at STP) = gas (or) Vap

mass of 'n' molecules of hydrogen
Mass of 1 molecule of a gas (or) Vapour at STP

Letn=1, then VD =

mass of 1 molecule of hydrogen

Hydrogen is diatomic molecule so,
__ Mass of 1 molecule of gas (or)Vapour at STP

Vapour Densit
p y 2xMass of 1 atom of hydrogen

Mass of 1 molecule of gas (or) Vapour at STP

2 X Vapour density =

Mass of 1 atom of hydrogen

2% Vapour density = Relative Molecular Mass [~ By Eqn (1)]

VIII. HOT Questions

1. Calcium carbonate is decomposed on heating in the following reaction.
CaCO3 — CaO + CO2
i) How many moles of Calcium carbonate are involved in this reaction?
One mole of CaCO;s is involved in the reaction.
ii) Calculate the gram molecular mass of calcium carbonate involved in this reaction.
Gram Molecular Mass of CaCO3=(40 X 1) + (12x 1) + (16 X 3)
=40+12+48 =100g
~ Gram Molecular Mass of CaCO3is=1x 100g=100¢g
iii) How many moles of CO2 are there in this equation?
One mole of CO; is involved in this reaction.
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IX. Solve the following problems

1. How many grams are there in the following? [PTA-4]
Mass = No. of moles X Molecular mass

i) 2 moles of hydrogen molecule, H ii) 3 moles of chlorine molecule, Cl,
Molecular mass of Ho =1 X 2 = 2 Molecular mass of C, =35.5x 2 =71
Mass of 2 molesof Ho=2 X2 =4g Mass of 3 moles of C,=3 X 71 =213 ¢g

iii) 5 moles of sulphur molecule, Ss iv) 4 moles of phosphorous molecule, P4

Molecular mass of Sg =32 X 8 = 256 Molecular mass of P4 =30 X 4 = 120

Mass of 5 moles of Ss=5 X 256 = 1280 g | Mass of 4 moles of P4=4 X 120=480g

Note : In Text Book solved problems (Pg. no. 100, Q.No. I- 3), atomic mass of Phosphorus is
given as 30. But, correct approximate value is 31.

2. Calculate the (mass) % of each element in calcium ca.rbonate (Atomic mass: C-12, 0-16, Ca-40)

Molecular mass of CaCO; =40 + 12+ (16 x3) =100 g [JUN-23, PTA- 2]
Elements Mass of Individual Mass of element o ) Mass percentage of | |
element ____Molecularmass " | each element __ |
| 40 |
e 40 —— 40% -
| Ca 109 x 100 6 :
C 12 — 12%
1700 X100 0
(@) 48 4—8 100 48%
______ (x16=48) 100 °

3. Calculate the % of oxygen in Al>(SO4)s. (Atomic mass: Al - 27, O - 16, S - 32). [PTA-2]
Molecular mass of Al>(SO4); = (2 X 27) + (3X(32 +(4 X16)))
=(2%X27)+(3%96)=54+288 =342 ¢
Mass of Oxygen 3 X4X16

0 : - —
7o of O in AIZ(SO4)3 " Molecular Mass of Al;(S04)3 x100=

= E x 100 = 56.14%

4. Calculate the % relative abundance of B -10 and B -11, if its average atomic
mass is 10.804 amu.
Let a4, a, be the % abundance of B-10 and B-11 respectively.

x 100

Mass of B-10, m; = 10 Mass of B-11, m, = 11
a,;+a, =100
a, = 100 —a,
Average Atomic Mass = m; X i + m, X 1%

—10XM+11X =10><( _2)_,_11:12
100 00 100 100

— 10 _ 10(12 1132

100 = 100

10.804 = 10+ 13720 (+ Average Atomic Mass of B = 10.804 amu)
az

— =10.804 - 10 = 0.804
100

a, =0.804 x 100 =80.4 %
a; =100—-80.4=19.6%
. % abundance of B-10 = 19.6 % % abundance of B-11 = 80.4%
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Example Problems

i Calculation of Average Atomic Mass i
5. The nature abundance of C-12 and C-3 are 98.90 % and 1.10 % respectively
and calculate the average atomic mass of carbon. [TB — 93]

Average atomic mass of carbon = (12 X ﬁ—'s) + (13 X %)

= (12 % 0.989) + (13 x 0.011)
=11.868 +0.143 = 12.011 amu

6. Boron naturally occurs as a mixture of boron-10 (5 protons + 5 neutrons) and
boron-11(5 protons + 6 neutrons) isotopes. The percentage abundance of B-10

is 20 and that of B-11 is 80. Calculate the atomic mass of boron. [TB - 94]

Atomic mass of boron = (10 X %) + (11 x %)

=(10x0.20)+ (11 x 0.80)
=2+ 8.8=10.8 amu

Calculation of Relative Molecular Mass i

7. Sulphuric acid contains 2 atoms of hydrogen, 1 atom of sulphur and 4 atoms of
oxygen. Calculate the relative molecular mass of sulphuric acid (H2S04). [TB —96]
Relative Molecular Mass of HoSO4 = (2xmass of hydrogen)+(1>mass of sulphur)+(4xmass of oxygen)

=2x1)+(1x32)+(4x16)=98

= One molecule of H>SO41s 98 times as heavy as 12% of the mass of a carbon —12.

8. A water molecule is made of 2 atoms of hydrogen and one atom of oxygen.
Calculate the relative molecular mass of water (H20). [TB —96]
Relative Molecular Mass of water = (2 x mass of hydrogen) + (1 x mass of oxygen)

=2x1)+(1x16)=18

=~ One molecule of H20 is 18 times as heavy as 12% of the mass of a carbon —12.

Calculation of Mass percentage composition !

9. Find the mass percentage composition of Water (H20). [TB — 98]
Molecular mass of H,O = 2(1)+16 = 18¢

Mass % of hydrogen = =x100 =11.11%
Mass % of oxygen = E X 100 =88.89%
10. Find the mass percentage composition of methane (CHa). [TB — 98]
= 12+(1x4)=16¢g
12

Mass % of Carbon = P X 100 =75%

Mass % of Hydrogen = 116 X 100 =25%
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11. Calculate the gram molecular mass of the following. i) H>O ii) CO; iii) Cas (PO4)2

i) H20 [TB-99,100]
Atomic mass of H=1,0=16
Gram Molecular Mass of H.O

=(1x2)+(16x1)
=2+16=18¢g

12.i) Calculate the number of moles in 46 g of sodium.
Mass of the element _46

ii) COz [TB —100] [SEP-2021]
Atomic mass of C=12,0=16
Gram Molecular Mass of CO,

=12 x 1)+ (16 x 2)
=12+32=44 g

iii) Caz (PO4), [TB -100]
Atomic mass of Ca=40, P =30, 0 =16
Gram Molecular Mass of Ca3(POs),

= (40 x3) +[30 + (16 x 4)] x 2
=120+ (94 x2)=120+188=308 g

_____________________________________________..

[TB = 100] [MDL-19]

= =2 moles

Number of moles of Sodium =

Atomic mass of the element

ii) Calculate the number of moles in
5.6 litre of oxygen at S.T.P.[TB-100]

Number of moles of Oxygen

__ Given volume of O, at S.T.P

Molar volume at S.T.P

= 5;64 = (.25 mole

. Calculate the mass of the following :

23

iii) Calculate the number of moles of a

sample that contains 12.046 x 1023
atoms of iron.
Number of moles of Iron [TB —100]

__ Number of atoms of iron

Avogadro's number
_12.046 x 1023

6.023 x 1023 = 2 moles

[TB — 100, 101]

Mass of Compound

Number of atoms

__ Givenvolume at STP

No. of moles = _ =
Molecular / atomic mass

Avogadro’s number

Molar Volume

i) 0.3 mole of Aluminium (Atomic mass of Al = 27)
Mass = No. of moles x Atomic mass =03 x27=8.1¢g

ii) 2.24 litre of SO3 gas at S.T.P

Molecular mass of SO2= 32 + (16 x 2) =

2.24

Number of moles of SO; = Toa = 0.1 mole

32+32=64¢

Mass of SO2 = No. of moles x Molecular mass =0.1 X 64 =6.4 g

iii) 1.51 x 1022 molecules of water [MDL-19]
Molecular mass of H,O = 18

1.51% 1023

6.023 x 1023
Mass

Number of moles = = i =(0.25 mole

Number of moles = ———
Molecular mass

= Mass = 0.25x18 = 4.5g

mass

0.25=

iv) 5 x 1023molecules of glucose?
Molecular mass of CsH120s(glucose)
=(12x6)+(1x12)+ (16 x 6) =180

Molecular massxNumber of particles

Mass of glucose = ,
g Avogadro s number

23
= BOOX10 _ 149.43=14943 g

6.023 x 1023
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Mass of Compound Number of atoms given volume at STP
No. of moles = _ = - =
Molecular / atomic mass Avogadro’s number Molar Volume

14. i) Calculate the number of molecules in 11.2 litre of CO2; at S.T.P [TB-101]

volume atS.T.P 11.2
Number of moles of COy = —————=—=-=(0.5 mole
Molar volume 22.4

Number of molecules of CO> = Number of moles of CO» X Avogadro’s number
= 0.5 X 6.023 x 10?3 =3.011x10% molecules
ii) Calculate the number of atoms iii) Calculate the number of molecules

present in 1 gram of gold in 54 g of H20.
(Atomic mass of Au = 198)

Number of atoms of Au

__Mass of Au xAvogadro's number

Number of molecules of water

__ Avogadro numberx Given mass

Gram molecular mass
Atomic mass of Au 6.023' %1023 x54

= — X 6.023 X 10% - 18
— 3.042 x 102 =18.069 x 10%3 molecules

iv) Calculate the number of atoms of oxygen and carbon in 5 moles of CO..
1 mole of CO> contains 2 moles of oxygen = 5 moles of CO: contain 10 moles of oxygen
Number of atoms of oxygen = Number of moles of oxygen x Avogadro’s number

=10 x 6.023 x10%
= 6.023x10* atoms-of oxygen
1 mole of COxcontains 1 mole of Carbon = 5 moles of CO; contain 5 moles of Carbon
=5x6.023 x102> =3.011 x10?* atoms of carbon

____________________________________________________________________________________________________

15. Calculate the volume occupied by : [TB —-101]
Mass of Compound Number of atoms Given volume at STP
No. of moles = : = - =
Molecular / atomic mass Avogadro’s number Molar Volume
i) 2.5 mole of CO3 at S.T.P.
Volume of CO,atS.T.P
2.5mole of CO, = 4 2

Volume of CO, at S.T.P= 22.4 x 2.5 =56 litres
ii) 12.046 x 1023 of ammonia gas molecules. [(iii) 14 g nitrogen gas.

Number of molecules
Number of moles =

14
, Number of moles = —
Avogadro s number 28

_12.046 x 1023 = 0.5 mole
23 .
6.023 x10 Volume occupied by N.at S. T.P,
=2 moles
) = number of moles x molar volume
Volume occupied by NH3
= 0.5x224
= Number of moles x Molar volume
=11.2 litres

= 2 x22.4 =448 litres at S.T.P
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7. Atoms and Molecules O >

16. Calculate % of S in H2SOa. [TB —102] [APR-23]
Molecular mass of HoSO4 = (1 x2)+ (32 x 1)+ (16 x4) =2+32+64 =98 g
0 . _ Mass of Sulphur _ 32 _ 0
% of S in H2SO4 Moleoular Mass of 250, x 100 55 < 100 32.65%

Additional Govt Exam Questions
17. Calculate the number of molecules present in the 36 g water. [MDL -19]

Given mass
Number of molecules of water =

X Avogadro number
Gram Molecular Mass

= jz X 6.023 x 1023 = 12.046 x 10%3

18. The mass percentage of carbon is 27.28% and the mass percentage of oxygen
is 72.73%. Calculate the molecular mass of that compound. [PTA-4]

Mass % of Carbon = 27.28 = Mass of C
Mass % of Oxygen = 72.73 = Mass of O

Mass % of Carbon  _.27.28

No. of moles of C = : =227=2
Atomic mass of Carbon 12
Mass % of Oxygen 72.73
No. of moles of O = 59 % of 0xyg - =454 =4
Atomic mass of Oxygen 16

Molecular formula : C,0, (or) 2 CO»
Molecular mass = (2 X 12) + (4 X 16) = 88g

19.In chemical industries, the following chemical reaction is used to produce
ammonia in large scale.N, + 3H, = 2NH; [PTA-3]
Based on mole concept, calculate the mass of nitrogen gas and hydrogen gas required
in kilogram to produce 1000kg of ammonia by using the above chemical equation.
Mass of NHj3 to be produced = 1000 kg =10° g
Molecular mass of NH3=14 + (3 x1)=17¢
mass of NHz to be produced _ 106

No. of moles of NH3 = = —

molecular mass of NHz 17

2 moles of NH; is produced from 3 moles of H>

10° . 106 3
\ 1 moles of NH3 is produced from - X3 moles of H»
Required Mass of H> = No. of moles of H, X Molecular mass
_10%

= x% X (2 X 1) = 176.47 kg of H,

2 moles of NH3 is produced from 1 mole of N
6
11—076 moles of NH3 is produced from % X % moles of N»
Required Mass of N2= No. of moles of N> X Molecular mass
6
2 xix(14x2)=2 x10°
17 2 34
= 0.82353 X 10° g =823.53 kg of N

. Required mass of Nitrogen gas = 823.53 kg
Required mass of Hydrogen gas = 176.47 kg
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1. Complete the following table by filling the appropriate values/terms.[Activity : 7.1, TB-95]

<,€§ Way to Success - 10t Science

<

Other Text Book Exercise

Element No. of No. of Mass | Stable Isotopes Atomic Mass (amul
Protons = Neutrons | Number (abundance)
Nitrogen 7 7 14 N-14 (99.6%) | = (14 x 0.996) + (15 x 0.004)
7 8 15 N-15(0.4%) | =13.944+0.06 =14.004 amu
14 14 28 | Si-28(922%) | ~(28x0.922) +(290.047)
Silicon . + (30 0.031)
14 15 29 Si-29 (4.7%) | =25.816+ 1.363+0.93
14 16 30 Si-30 (3.1%) | =28.109 amu
_ 17 18 35 CI-35(75%) | =(35x0.75) + (37 x 0.25)
Chlorine -+ 20 37 CI37 (25%) | =26.25 +9.25 = 35.5 amu

2. Classify the following molecules based on their atomicity. [Activity : 7.2, TB -95]
Hydrogen Chloride(HC!), Fluorine (F2), Carbon dioxide (CO2), Phosphorous (P4), Sulphur (Ss),
Ammonia (NH3), Hydrogen iodide (HI), Sulphuric Acid (H2SO4), Methane (CHa),

Glucose (C¢H1206), Carbon monoxide (CO).

Di atomic Tri atomic Poly atomic
Molecule = — o
Atomicity = 2 Atomicity = 3 Molecule Atomicity
: Phosphorous (P4) 4
Homo Fluorine (F») Sulphur (Ss) g
Am ia (NH 4
Hydrogen Chloride(HCY) monia (NH;)
Hetero | Hydrogen lodide (HI) | C270%0 Methane (CH.) >
CZrbo f motoxide (C0y | dioxide (CO2) | Sulphuric Acid (H2305) 7
Glucose (CsH120¢) 24

3. Under same conditions of temperature and pressure if you collect 3 litre of O2,
5 litre of CLz> and 6 litre of Hoa. [APR —24] [Activity : 7.3, TB - 98]
i) ‘Which has the highest number of molecules?

ii) Which has the lowest number of molecules?
Volume of STP
Molar Volume

No. of moles of = No. of molecules = No. of moles x Avogadro number

For Oz : No. of moles = 2;4 = 0.1339 moles

No. of molecules =0.1339 x 6.023 x10?* = 8.064x10%* O, molecules
For Clz: No. of moles = 227 = 0.2232 moles

No. of molecules =0.2232 x 6.023 x10?* = 1.344 x10?* C/, molecules
For H> : No. of moles Number of moles of H, = % = 0.2678 moles

No. of molecules = 0.2678 x 6.023 x10%=1.6129x10* H, molecules

1) 6 litres of Hz has the highest number of molecules. i) 3 litres of O2 has the lowest number of molecules.
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7. Atoms and Molecules O >

Conceptual Thoughts

1. All compounds are molecules; but, all molecules are not compounds why?|TB - 94]
+» Compounds contain atoms of two or more different elements. Molecules contain atoms of two or
more same or different elements. A molecule may be an element or a compound.
+¢ Thus, all compounds are molecules but all molecules are not compounds.
+«» Example: H> is a molecule, not a compound. H>O is a compound as well as a molecule.

2 Qﬁ Code Questioﬁs g

1. How many molecules are present in 1 g of Hydrogen .
a) 6.023 x 10% b) 3.0115 x 1023 c) 1.511 x 10% d)2.511 x 103

Hint : No. of H> molecules = % X 6.023 X 1023 = 3.0115 X 10?3 molecules

2. Which of the following has largest number of particles?

a) 8 gof CHy b) 4.4 g of CO» c)342gof Cio Hxn O ;d)2gofH2
Hint: a) 8 g of CHsmolecule = % X 6.023 x 1023 =3.0115 x 1023 molecules
b) 4.4 g of CO2 molecule = % x 6.023 x 1023 =0.6023 X 1023 molecules

¢) 34.2 g of C12H0y1 molecule = 2= x 6,023 x 1023 =0.6023 x 10?3 molecules

d) 2 g of Hy molecule = ; X 6.023 x 1023 = 6.023 x 1023 molecules

3. Number of molecules in 16 g of Oxygen is

a) 6.023 x 10% b) 6.023 x 1022 c) 3.011 x 102 d)3.011x 102
Hint: Gram Molecular Mass of O, = 16 X 2 = 32¢g

No. of molecules of O, = % X 6.023 x 10%3= % X 6.023 x 1023 = 3.0115 X 1023 molecules

4. The mass of Sodium in 11.7-g of NaCl is .a)23g b)d46g c)69g d)7.1¢g
Hint : Molecular Mass of NaCl =23 +35.5=585¢g
- Mass of Nain 11.7g of NaCl = == x 11.7 = 4.6 g

5. Which of the following contains the largest number of molecules?
a) 0.2 moles of H> b) 8.0 g of H2 ¢) 17 g of H,O d) 6.0 g of CO>

Hint: a) No. of molecules in 0.2 moles of H, = 0.2 X 6.023 x 1023

g X 6.023 X 1023 = 4 x 6.023 x 1023

b) No. of molecules in 8.0 g of H,

¢) No. of moleculesin 17 gof H,O = i—; X 6.023 x 1023 = 0.94 x 6.023 x 1023
6

d) No. of molecules in 6.0 gof CO, = X 6.023 x 1023 = 0.136 X 6.023 x 1023
6. The mass of one C atom is a) 6.023x 10 b)1.99x10* ¢)20¢g di12g
7. 17CI*° and 17CI*7 are a) isotopes b) isobars ¢) isotones d) none of these
Hint :  Two or more forms of an element having the same atomic number, but different mass

number is called isotopes.

8. Which one has no unit? a) AAM b) GAM ¢) RAM d) GMM
Hint: Relative Atomic Mass (RAM) is only a Ratio, so it has no unit.
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9. One gram of which of the following contains largest number of Oxygen atom.

a) O b) O2 c) O3 d) All contains Same
a) molecular mass of O =16 g b) molecular mass of 0, =32 ¢ ¢) molecular mass of O; = 48 g
No.ofatomsin0=—- X 6.023 x 1023 No.ofatomsin0,= — X 6.023 X 102 x 2 No. of atoms in 03=~- X 6.023 X 1023 x 3
6.023x 1023 i _6023x10% ! _ 6.023 x 1023

16 16 16

2 Additional Questibns g

Choose the best answer

1. The relative atomic mass of Carbon is : a) 12 b) 14 c) 16 d) 23
2. Which one of the following has the highest Gram Molecular Mass?
a) HO b) CO2 c) NH; d) HCI
Hint: H,0= (1x2) + 16 = 18 g CO,=12+ (16 x2) = 44 g
NH;=14+ (1x3)=17¢ HCI=1+355=365¢g

3. Which of the following is a heteroatomic molecule  a) H» b) N> c) Oz d) HCI
Hint: Heteroatomic molecule is a molecule that consist of atoms of different elements.

4. Which of the following is not a diatomic molecules .
a) Nitrogen b) fluorine c¢) bromine d) Phosphorous

Hint: Nitrogen (N>), Fluorine (F>), Bromine (Br») each molecule contain 2 atoms so they are diatomic molecules.
Whereas, Phosphorous (P4) contains 4 atoms so it is a polyatomic molecules.

5. 1s not an example of polyatomic molecule.
a) Phosphorous b) Hydrogeniodide  c) Glucose d) Sucrose

Hint: Phosphorous (P4) — Homo polyatomic molecule; Hydrogen iodide (HI) — Hetero diatomic molecule;
Glucose (CsH120¢), Sucrose (Ci12H22011) — Hetero polyatomic molecules

6. One molar volume of NH3 gas occupies a) 2.24 litre  b) 22.4 litre  ¢) 224 litre  d) 0.224 litre
Unified atomic mass is denoted as . a)amu b) Au co U d) Am

8. Molar mass of HoSOj4 18 a)9.8 g b)98 g c)0.98 g d) 0.098 g
: Hint: Molar mass = (1 x 2) + 32+ (16 x 4) =98 ¢g

9. The molecular mass of Ca3(POs); is .
a)300 g b)310 g c)301 g d)210g
Hint: Molecular mass = (40 x 3) + ((31 + (16 x 4)) x 2) =310¢g

10. The Average of atomic mass of oxygen is

a) 16.999 amu b) 15.999 amu ¢) 15.899 amu d) 15.888 amu
11. Ozone is a and its atomicity is

a) homo monoatomic molecule, 1 b) homo diatomic molecule, 2

c¢) homo triatomic molecule, 3 d) hetero triatomic molecule, 3

Hint: Ozone (O3) contains 3 oxygen atoms. - Its atomicity is 3.

12. In the nucleus of sP*! contains
a) 15 proton 16 neutron  b) 15 neutron 16 proton c¢) 15 neutron 31 Proton  d) 15 Proton 31 neutron
i Hint. No. of protons = atomic number = 15, No. of neutrons = mass number — atomic number = 31—15=16
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13. Percentage composition of Carbon in methane is: a) 75 %

b)60%  ¢)90%  d)25%

Hint :

Percentage Composition =

Molecular Mass of CH4s =12+ (1 X 4) = 16¢g

mass of required element

Molecular Mass of the compound

100——><100—75%

14. The number of moles in 11.2 litre of CO; at STP is

a) 1 mole b) 2 moles ¢) 3 moles d) 0.5 mole
Hint: Number of moles of CO,= VOHEEE L 0.5 mole
— Molar volume 22.4

15. The number of molecules in 36 g of H>O is
a) 12.046x 1023  b) 6.023 x 1023

c) 18.069 x 1023

d)3.011 x 1023

Hint: Molecular Mass of H;O=(1x2)+16 =18¢g
No. of moles of H,O = __Mass ___ _ 36 _ = 2 moles
Molecular Mass 18

No. of molecules of H;O =No. of moles X Ny = 2 X 6.023 x 1023 = 12.046 X 10%3molecules

16. Isotopes have same number of
a) electrons b) neutrons c) protons
17. Isotopes of oxygen are .
a) 8016, 3017, 3018 b) s0'%, 506, 507
18. Isotopes of Hydrogen are
a) H!, ,H!, sH! b) 2H?, 1H?, 3H1
19. The standard temperature and pressure is

16 17 18
¢) 70'%, ;0,70

c) H', HY (H

d) positron
d) 8017, 8018, 8019

d) 1H1, 1H?, 1H3

a) 283.15 K, 1.00 atm b) 273.15 K, 1.00 atm

¢)293.15 K, 1.00 atm d) 270.15 K, 1.00 atm

20. Column I Column II Solution : No. of atoms = m N

1. 128 gof O, i) 0.5 N, atoms 1) X 6.023 X 102 =4 N, atoms (i)

2. 17 gof NH3 ii) 4 N atoms 2) = >< 6.023 x 1023 = 1 N, atoms (iv)

3. 160 gof CHs | iii) 2 N atoms 3) i X 6.023 x 1023 = 10 N, atoms (V)

4. 50 g of CaCO; | iv) Nj atoms 4) 1—0 X 6.023 x 1023 = 0.5 N,atoms (i)

5. 142 gof Cly v) 10 N, atoms 5) % X 6.023 x 10?3 = 2 N, atoms (iii)

a) 1.iv2.v 3.1 4.iii'5.1i. b) 1.ii 2.iv3.v4.i5iii ¢) 1.v2.i3.ii 4.ii 5.iv  d) 1.iii 2.v 3.iv 4.i 5.ii
21. Elements Atomic Mass (amu) Answer

1. Helium i) 10.811 1. ii) 4.003

2. Lithium ii) 4.003 2. iii) 6.941

3. Beryllium iii) 6.941 3.1v) 9.012

4. Boron iv) 9.012 4.1)10.811

a) l.iv 2.11 3.1 4.1i1

b) 1.ii 2.iv 3.1ii 4.1

Short answer questions

¢) 1.Ji 2.iii 3.iv 4. d) 1.iii 2.ii 3.iv 4.i

1. Differentiate Isotopes, Isobars and Isotones.

Isotopes

Isobars

Isotones

Atoms of the same element
that have different atomic
mass are called Isotopes.

Eg: 17CI*°, 17CI*’

Atoms of different elements
may have same atomic
masses are called Isobars.

Eg: 18Ar*, 50Ca*?

Atoms of different elements
having same number of neutrons,
but different atomic & mass number.

Eg: 6C]3, N1
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2. What is Average Atomic Mass (AAM)?
Average atomic mass of an element is the weighted average of masses of its naturally occurring isotopes.

3. Define Atomic Mass Unit (AMU) and Gram Atomic Mass (GAM).
Atomic Mass Unit : The mass of an atom is measured in atomic mass unit (amu). It is 1/12" of the
mass of a Carbon 12 atom; an isotope of carbon, which contains 6 protons and 6 neutrons.
Gram Atomic Mass : If the atomic mass of an element is expressed in grams, it is called gram
atomic mass. Eg : Gram atomic mass of carbon =12 g

4. Define Relative Molecular mass and Gram Molecular Mass.
Relative Molecular Mass : 1t is the ratio between the mass of one molecule of the substance to
1/12" of the mass of a Carbon 12 atom.
Gram Molecular Mass : 1f the molecular mass of a compound is expressed.in grams, it is called
gram molecular mass. Eg : Gram molecular mass of water = 18 g

5. What is Avogadro’s number?
+¢ The actual number of atoms in 12 g of Carbon-12 is called Avogadro’s Number (Na).
% Its value is 6.023 X 10%3. One mole of any substance contains 6.023 X 1023 entities.

Long answer questions

1. Define molecule and explain its classification.
A molecule is a combination of two or more atoms held together by a strong chemical bond.
Classification of molecules
la)Basedontypesofatoms ]
i) Homoatomic molecules : These are molecules made of similar kind of atoms. Eg : H>
ii) Heteroatomic molecules : These are molecules with atoms of different elements. Eg : HCI
i b) Based on atomicity '

i) Monoatomic molecules : It contains one atom, so its atomicity is one. Eg : He

ii) Diatomic molecules It contains two atoms, so its atomicity is two. Eg : CO, F»
iii) Triatomic molecules It contains three atoms, so its atomicity is three. Eg : O3, CO>
iv) Polyatomic molecules It contains more than three atoms. Eg : CHy

2. Define mole and write various concepts of mole.
Mole: Mole is the amount of a substance that contains as many elementary entities as there are
atoms in exactly 12 gram of the carbon-12 isotope.
Mole concept : The study of the collection of particles by using mole as the counting unit, in order to
express the mass and volume of unit particles in a bulk of matter is known as mole concept.
** Mole of atoms :
One mole of an element contain 6.023 x 10%3 atoms and it is equal to its gram atomic mass.
Eg: One mole of oxygen contains 6.023 X 1023 atoms of oxygen and its mass is 16 g.
** Mole of Molecules :
One mole of matter contains 6.023 X 10%3 molecules and it is equal to its gram molecular mass.
Eg: One mole of oxygen gas/molecule contains 6.023 X 1023 molecules of oxygen and its
mass is 32 g.
* Molar Volume :
One mole of any gas occupies 22.4 litre or 22400 ml at STP. This volume is called as molar volume.
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1. PCls 5 PCls + Clz is a decomposition reaction,

(i) How many moles of PCls are involved in the reaction?
1 mole of PCls is involved.
(ii) Calculate the gram molecular mass of PCls.
Gram Molecular Mass of PCls = (31 x 1) + (35.5 x 5)
=31+177.5 =2085¢g
(iii) How many moles of Clz gas evolved during the reaction?
One mole of Cl; gas is evolved.

2. Calculate the number of Ammonia molecules present in 44.8 litres of ammonia gas.

__ Volume at STP 44.8

Number of moles of NH; = = =2 moles
Molar Volume 22.4

Number of molecules of NH; = Number of moles of NH3 X Avogadro’s number
=2X6.023 x 10%3

=12.046 x 10%3 molecules of Ammonia gas

3. Calculate the number of moles of the following (i) 2.24 litres of PCls gas at S.T.P
(ii) 12. 046 x 10%3 atoms of Fe (iii) 400 g of CaCOs (iv) 3.0115 x 10%3molecules of glucose

Mass of Compound _ Number of atoms /molecules _ Given Volume at STP

No. of moles =

Molecular Mass Avogadro’s number o Molar Volume

(i) 2.24 litres of PCls gas at S.T.P (ii) 12. 046 x 10?3 atoms of Fe:

Given volume at STP Number of atoms

Number of moles =

Number of moles =

Molar Volume Avogadro’s number

N

2
2.

Number of moles =10.1 mole

_12.046 x 1023
~ 6.023x 1023

N

N NN

Number of moles = 2 moles

(iii) 400 g of CaCOa:
Molecular mass=40 + 12 + (16 x 3) = 100g

Number of molecules

Number of moles = vomndie’ =
Mass of Compound vogadro's number

Number of moles =
Molecular Mass

400
100

Number of moles = 4 moles

_ 3.0115x 1023
T 6.023x 1023

Number of moles = 0.5 moles

4. Calculate the % of oxygen in NaOH (Atomic mass of Na = 23, O = 16, H = 1).
Molecular Mass = (23x 1) + (16 x 1) + (1 x 1)
=23+16+1=40g
Mass Percentage of Oxygen = g x 100

=40 %
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PLANT ANATOMY AND

PLANT PHYSIOLOGY
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Tissue System

Tissues are the group of cells that are similar or dissimilar in structure and origin, but perform similar function.

R

Dermal / Epidermal

It consists of epidermis(protects the inner tissues), stomata (helps in transpiration),
Cuticle(checks evaporation of water), Root hair (absorption of water of minerals).

tissue system

Ground tissue system

It includes all the tissues of the plant body except epidermal and vascular tissues.

1) Cortex i1) Endodermis ii1) Pericycle iv) Pith

Vascular tissue
system

Vascular bundles : Xylem and Phloemin the form of bundles.
Xylem conducts water and minerals‘and phloem conducts food materials.
(i) Radial Bundles : Bundles are indifferent radii, alternating with each other. Eg : Roots
(ii) Conjoint bundles : Xylem and phloem lie on the same radius.
a) Collateral : Xylem towards the centre and Phloem towards the periphery.
e If cambium is present it is called open. Eg: Dicot stem
o If cambium is absent it is called closed. Eg: Monocot stem
b)Bicollateral : Phloem is on both outer and inner side of xylem. Eg: Cucurbita
(iii) Concentric Bundles : Xylem completely surrounds the phloem or viceversa.
a) Amphivasal: Xylem surrounds phloem. Eg: Dracaena
b) Amphicribral: Phloem surrounds xylem. Eg: Ferns
Endarch: Protoxylem towards centre; metaxylem towards periphery. Eg: Stem.
Exarch : Protoxylem towards periphery; metaxylem towards centre. Eg: Roots.

Plastids

Plastids are double membrane bound organelles that are responsible for preparation & storage of food.

SRR R R R

5 Types

1) Chloroplast
2) Chromoplast - Yellow, red, orange coloured plastids.

- Green coloured plastids (green pigment — chlorophyll).

3) Leucoplast - Colourless plastids

B S N

Structure of
- Chloroplast

1.Envelope: Outer and inner membranes which is seperated by intermembrane space.
2.8troma: Matrix present inside to the membrane is called stroma.

3. Thylakoids: Stroma consists of thylakoids that have photosynthetic pigments.
4.Grana: Thylakoids are arranged like discs stacked one above the other called grana.

IR, R, R,

- Functions of
- Chloroplast

5 G 5 5 5 G 5 5 5 5 A 1 5 5 5 5 5 (5

1) Photosynthesis 3) Synthesis of fatty acids
4) Storage of lipids 5) Formation of chloroplasts

Z
ERR IR RN R IR IR IR IR IR IR IR IR I IR IR I IR I IR IR IR IR I IR G IR I S O O O RO R e e e e e

2) Storage of starch

AR R, 0 S R, S 8 6 6 0 R 0 SRR R
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Photosynthesis

Carbon dioxide combines with water in the presence of sunlight and chlorophyll to form carbohydrates.
6C02 + 6H20 &) C6H1206 + 602 T
Chlorophyll Gy ose Oxygen
Pigments involved in photosynthesis are called Photosynthetic pigments.
i) Primary pigments/Reaction centre: ‘Chlorophyll a’— It traps solar energy and converts
it into electrical and chemical energy.
ii) Accessory pigments/Harvesting centre: Chlorophyll b and Carotenoids - They pass
on the absorbed energy to ‘chlorophyll a’
1) Light dependent photosynthesis (Hill reaction / Light reaction)
Role of Sunlight Photosynthetic pigments absorb light & convert it to chemical energy ATP.& NADPH,
in photosynthesis : 2) Light independent reactions (Calvin cycle / Dark reaction / Biosynthetic phase)
CO; is reduced into Carbohydrates with the help of ATP.and NADPH,.

a) Internal Factors:

N
B

Photosynthetic
Pigments

7 2
7 H
7 Factors affecting 1) Pigments ii) Leafage iii) Accumulation of carbohydrates iv) Hormones
7 . 7
2 photosynthesis b) External Factors:
i) Light ii) Carbon dioxide iii) Temperature iv) Water v) Mineral elements ¢
4P G 4 G 4P G G G G A S 4P G 400 0 00 4P £ 4 ,//,//,//,//,//,//,//,//«7/«7/«7/,//«7/«7/«7/,//«7/«7/«7/,//«7/,//,//«7//7//7//7//7//7//7//7/,7//7/,7//7//7//7//7//7//7’/7’/7//7//7//7//7’,7’/7/,7’/7//7//7//7//7’/7’/7//7//7//7//7//7//7//7/,7//7/,7//7//7//7//7//7//7///////////////////,/////,///////2{,
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Mitochondria (Power house of the cell)

Mitochondria are filamentous or granular cytoplasmic organelles present in cells.

It consists of two membranes called inner and outer membrane.
% Outer membrane : Smooth & freely permeable. Porin molecules forms passage channel.
Structure of *Inner membrane : Semi-permeable membrane. Regulates the material passage
Mitrochondria Cristae finger like projections that holds variety of enzymes.
Oxysomes : Tennis racket shaped particles that involve in ATP synthesis.
Mitochondrial matrix - 1t is a complex mixture of proteins and lipids.
. e [t acts as the ATP factory of a cell.
Functions of - : o

. . e [t helps the cells to maintain normal concentration of calcium ions.
Mitochondria o

o It regulates the metabolic activity of the cell.

5 5 5 5 5 5 7 7 5 7 5 7 7 G 0 7 a7 a7 a7 o8 o8 a5 5 B a8 5 50 58 50 58 a5 50 50 150 150 150 150 150 150 150 150 150 150 150 15 150 3 S SRR 1513131 R R 1111 R SRR R LR 1 1 11 1 11 1 1 1 1 1 1 1 1 1 1 111111
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Respiration
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° Respiration involves exchange of gases between the organism and the external environment.

Organic food is completely oxidized with the help of oxygen into CO,, water & energy.
C6H1206 + 602 —_— 6C02 + 6H20 + ATP
Stages of Aerobic respiration :

1) Aerobic i) Glycolysis (Glucose splitting): 1t takes place in cytoplasm. Glucose — Pyruvic acid
respiration ii) Krebs Cycle/ Tricarboxylic Acid Cycle (TCA): Occurs in mitochondria matrix.
Pyruvic acid = CO, & H,O

iii) Electron Transport Chain: Through a system of electron carrier complex.
NADH; & FADH, - NAD" & FAD"

2) Anaerobic It takes place without oxygen. Glucose is converted into ethanol or lactic acid.

R R R R R R R R R R R, W W R, R, R R W R, RO, R, SRR

S L LR LR N L L L N S L S S R

respiration CeH1206 —— 2 CO, + 2C,H;0H + Energy (ATP)
: Ratio of volume of carbondioxide liberated to the volume of oxygen consumedf%
Respiratory during respiration to release energy via electron.
Quotient (R,Q) RO — Volume of CO, liberated :
Volume of 0, consumed

£
7 7
o e 5 205 9 455 0 4 £ 255 48 5 45 (0 VL L B B B e B B B L B B B e B L B B T B B T B B BT B B
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<,€§ Way to Success - 10" Science
Dicot root Monocot Stem | chot Stem

Root hair Root hair Epidermis Epidermal hair

Piliferous layer Cortex
F Phloem
——— Xylem

I
I
Epidermis :
= Ground tissue Hypodermis |
I
I
I
I

Cortex
Endodermis

Vascular bundle

T

Piliferous layer

Vascular Tissue System

I

| I
i % Dicot Root — Radial, Xylem is Exarch and Tetrach. Eg : Bean |
i % Monocot Root — Radial, Xylem is Exarch and Polyarch. Eg : Maize |
- % Dicot stem — Conjoint - Collateral, Endarch and Open. Eg : Sunflower |
! % Monocot Stem — Conjoint — Collateral, Endarch and Closed. Eg : Maize |
! % Monocot (Grass) & Dicot Leaf (Mango) — Conjoint - Collateral and Closed
L

;VALUATIOK

Online Tes't

Casparian strips are present in the of the root. [JUN-23, MDL-19]
a) cortex b) pith ¢) pericycle d) endodermis

The endarch condition is the characteristic feature of [APR-24, AUG-22, MAY-22]
a) root b) stem c) leaves d) flower

The xylem and phloem arranged side by side on same radius is called
a) radial b) amphivasal ¢) conjoint d) None of these

Which is formed during anaerobic respiration [SEP-20, MDL-19]
a) Carbohydrate b) Ethyl alcohol c) Acetyl CoA d) Pyruvate

. Kreb’s cycle takes place in [APR-23, PTA-3]

a) chloroplast b) mitochondrial matrix
c) stomata d) inner mitochondrial membrane

Oxygen is produced at what point during photosynthesis? (or) During photosynthesis at

which of the following state, oxygen is produced. [PTA-4]
a) when ATP is converted to ADP b) when COgz is fixed
c) when H20 is splitted d) all of these

II. Fill in the blanks

LN kAW =

The innermost layer of cortex in root is called endodermis.

Xylem & phloem are arranged in an alternate radii constitute a vascular bundle called radial bundles.
Glycolysis takes place in cytoplasm.

The source of O liberated in photosynthesis is water.

Mitochondria is ATP factory of the cells.
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III. True or false. Correct the statement if it is false.

1. Phloem tissue is involved in the transport of water in plant.

[False]

‘ Correct statement: Xylem tissue is involved in the transport of water in plant.

|

W N

. The waxy protective covering of a plant is called as cuticle.
. In monocot stem, cambium is present in between xylem and phloem.

[True]
[False]

Correct statement: In dicot stem, cambium is present in between xylem & phloem.

N

. Palisade parenchyma cells occur below upper epidermis in dicot root.

[False]

‘ Correct statement: Palisade parenchyma cells occur below upper epidermis in dicot leaf.

|

AN W

. Mesophyll contains chlorophyll.

. Anaerobic respiration produces more ATP than aerobic respiration.

[True]
[False]

‘ Correct statement: Anaerobic respiration produces less ATP than aerobic respiration.

IV. Match the following

Column I Column II Answer
1. Amphicribal Dracaena 1. Fern
2. Cambium Translocation of food 2. Secondary growth
3. Amphivasal Fern 3. Dracaena
4. Xylem Secondary growth 4. Conduction of water
5. Phloem Conduction of water 5. Translocation of food

V. Answer in a sentence

1. What is collateral vascular bundle?
Vascular bundle in which, xylem lies towards the centre and phloem lies towards the

periphery is called collateral vascular bundle.

Related Additional Question: What is conjoint vascular bundle?
Xylem and phloem lie on the same radius is called conjoint vascular bundle.

2. Where does the carbon that is used in photosynthesis come from?
Carbon that is used in photosynthesis comes from atmosphere in the form of CQOa.

3. What is the common step in aerobic and anaerobic pathway and where is it

occur in a cell?

% Glycolysis is the first common step in aerobic and anaerobic pathway.

R/

¢ It takes place in cytoplasm of the cell.

[PTA-5]

4. Name the phenomenon by which carbohydrates are oxidized to release ethyl alcohol.
The phenomenon by which carbohydrates are oxidized to release ethyl alcohol is called
Fermentation (Anaerobic respiration).

Additional Govt Exam Questions

5. What are the factors affecting photosynthesis?

[APR-23, AUG-22]
% Internal factors — Pigments, leaf age, accumulation of carbohydrates and hormones.
< External factors — Light, Carbon dioxide, temperature, water and mineral elements.
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VI. Short answer Questions

1. Give an account on vascular bundle of dicot stem.
% Vascular bundles of dicot stem are conjoint, collateral, endarch and open.
% They are arranged in the form of a ring around the pith.

2. Write a short note on mesophyll.
Tissue between upper & lower epidermis of leaf is called mesophyll. It is differentiated into,
+¢ Palisade parenchyma: It is found below upper epidermis. These are elongated cells
with more chloroplasts. Cells do not have intercellular spaces. Helps in photosynthesis.
 Spongy parenchyma: It is found below the palisade parenchyma. These are spherical or
oval cells and arranged irregularly with intercellular spaces. Helps in gaseous exchange.

3. Draw and label the structure of | 4. Name the three basic tissues system
oxysomes. [JUN-23] in flowering plants. [APR-23]
¢ Dermal (or) Epidermal tissue system

F, Head

+ Ground tissue system
Stalk + Vascular tissue system
F, Base

5. What is photosynthesis and where in a cell does it occur? [SEP-21, PTA-3]
 Photosynthesis is a process by which autotrophic organisms like plants, algae utilize
the energy from sunlight to synthesize their own food.

I Light

i 6C02 + 12H20 _— C6H1206 +6H20+ 602 T
! Chlorophyll

% Here, CO> combines with water in the presence of sunlight & chlorophyll to form
carbohydrates. It occurs in the chloroplast.

6. What is Respiratory quotient? [APR-24, AUG-22, MAY-22, SEP-21, PTA-1]
Respiratory Quotient (R.Q.) is the ratio of volume of carbon dioxide liberated and
the volume of oxygen consumed during respiration.

_ volume of CO, liberated

I
!
i =
i volume of 0, consumed

7. Why should the light dependent reaction occur before the light independent
reaction? [APR-24]
% During light dependent reaction, ATP & NADPH are formed using sunlight & chlorophyll.
% During light independent reactions, CO; is reduced into carbohydrates with the help of
ATP and NADPH; produced during light dependent reaction.
% So, light dependent reaction should occur before the light independent reaction.

8. Write the reaction for photosynthesis. [MAY-22]

Light 1
6C0, + 12H,0 —— 5 CcHy,04 + 6H,0 + 60,1

. . Chlorophyll
Carbon di oxide Water 5

Glucose Water Oxygen
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VII. Long Answer Questions

1.Differentiate the following.

a) Monocot root and Dicot root: [SEP-20, MDL-19]

S.No | Tissues |  Dicot Root(Bean) | Monocot Root (Maize) |
1 Number of xylem | Tetrarch Polyarch

i 2 Cambium Present (during secondary growth only)| Absent i
i 3. Secondary growth | Present Absent i
L4 Pith Absent Present i
i 5 Conjunctive tissue | Parenchyma Sclerenchyma i
i 6. Example Bean Maize j

b) Aerobic and Anaerobic respiration: [AUG-22, SEP-21, MDL-19]
Aerobic respiration | Anaerobic respiration |

1) It takes place in presence of oxygen. | 13'1}'{512&'15155%—{{{}[5 _2;1_)_8_6_1;;;3_(_)}_(;(;7_g_é;1_.“

2) It occurs in most plants and animals | 2) It occurs in some bacteria.

3) Carbohydrate is completely oxidized | 3) Glucose is converted into ethanol or

into carbon dioxide, water and energy.; lactic acid.
4) C¢H1206 + 602— 6CO2 + 6H20 + ATP 4).C6H1206— 2 COz + 2 CzHs0H + Energy (ATP)

2.Describe and name three stages of cellular respiration that aerobic organisms
use to obtain energy from glucose.
Cellular Respiration : It is the biochemical process in cells where food is oxidized to obtain energy.
CeH1206 + 602— 6CO2 + 6H20 + ATP
Stages of Aerobic Cellular Respiration :
Glycolysis:
% It is the first step of both aerobic and anaerobic respiration.
% One glucose molecule breakdown into two molecules of pyruvic acid in cytoplasm.
Krebs cycle (or) Tricarboxylic Acid cycle (TCA):
% After glycolysis, oxidation of two molecules of pyruvic acid into CO> and water takes place
in mitochondria matrix. This cycle is called as Tricarboxylic Acid Cycle (or) Krebs cycle.
Electron Transport chain (ETC):
% It occurs through electron carrier complex in the inner membrane of mitochondria.
<+ NADH; and FADH; molecules formed during glycolysis and Krebs cycle are oxidised
to NAD"* and FAD™ to release the energy via electrons.
% The electrons release energy, which is trapped by ADP to synthesize ATP.
% This is oxidative phosphorylation. Here O, acceptor of electrons, is reduced to water.
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3.How does the light dependent reaction differ from the light independent
reaction? What are the end products and reactants in each? Where does each
reaction occur within the chloroplast?

| It takes place in the presence of light energy. | It takes place in the absence of light.

i Photosynthetic pigments absorb light energy i CO2 is reduced into carbohydrates with the
i and convert it into ATP & NADPH, | help of light generated ATP & NADPH,

| Reactants : Chlorophyll, sunlight, water,
NADP*, ADP
End products : ATP, NADPH>, O> | End products : Carbohydrate/Glucose

i Place of Occurrence in the chloroplast

i Reactants : CO,, ATP, NADPH;

T
L

' Tt occurs in thylakoid membrane (grana) o R YA\
: occurs in thylakoid membrane (grana) o ! It occurs in the stroma of the chloroplast.
i the chloroplast. :

_________________________________________________________________________________________________

Additional Govt Exam Questions
4.What is vascular bundle? [PTA-1]
¢ Xylem and phloem tissues are present in the form of bundles called vascular bundles.
% Xylem conducts water and minerals to different parts of the plant.
% Phloem conducts food materials to different parts of the plant.

VIII. Higher Order Thinking Skills (HOTS)

1.The reactions of photosynthesis make up a biochemical pathway.
A) What are the reactants and end products of light and dark reaction of

photosynthesis? [PTA -5]
Light Reaction Dark Reaction
Reactants | Chlorophyll, Sunlight, H-O, NADP*, ADP | CO,, ATP and NADPH;
Products | ATP, NADPH; and O> Carbohydrate/Glucose

B) Explain how the biochemical pathway of photosynthesis recycles many of
its own reactions and identify the recycled reactants.

+¢ Steps of photosynthesis are Light reactions and Dark reactions (or) Calvin cycle.
* ATP and NADPH; are formed during light reactions using sunlight.
+¢* They are used by Calvin cycle to produce glucose and oxidized to NADP* & ADP.
¢ They are again reduced to NADPH; & ATP with the help of water in light reaction.
+ Thus, photosynthesis recycles its own reaction.
% The Recycled reactants are ATP, NADPHz, ADP & NADP".

2. Where do the light dependent reaction and the Calvin cycle occur in the chloroplast?
+» Light dependent reaction takes place in thylakoid membranes (grana) of chloroplast.
+¢ Calvin cycle or Light independent reaction takes place in stroma of chloroplast.

wtsteam100@gmail.com WWW.waytosuccess.org


mailto:wtsteam100@gmail.com
http://www.waytosuccess.org/

12. Plant Anatomy and Plant Physiology '6>

2 Qh Code Questioﬁs g

1. During light dependent reaction which of the following molecules are formed?

a) ATP b) ATP and NADPH2 ¢) NADPH; d) None of these
2. In photosynthesis, energy from light reaction to dark reaction is transferred in the form of
a) RUDP b) ADP c) ATP d) both ATP and ADP
3. The first product of photosynthesis is sugar and it is converted into
a) Starch b) Protein ¢) Glycogen d) None of these

4. The dark reaction in photosynthesis is called so because it is

a) Light dependent  b) Light independent c) Can’t occur in day time  d) All of these
5. Photosynthesis in green algae and bacteria is respectively

a) oxygenic and anoxygenic b) oxygenic in both

¢) anoxygenic in both d) anoxygenic and oxygenic

Hint: Photosynthesis in green algae occurs via chloroplast. Hence, it is oxygenic.

Photosynthesis in bacteria occurs via cytoplasm. Hence, it is anoxygenic.

6. The first step in glucose breakdown in an cell is

a) ETC b) Acetyl COA ¢) Krebs cycle d) Glycolysis
7. Respiration is
a) Anabolic process b) Catabolic process c¢)Both aand b d) Endothermic process

Hint : Cellular respiration is catabolic but respiration is both anabolic & catabolic process.

8. Respiration occurs in the presence of oxygen is called

a) Fermentation b) Anaerobic respiration ¢) Glycolysis d) Aerobic respiration
9. End product of aerobic respiration in plants are

a) Sugar and Oxygen b) CO2, Water, energy

¢) CO; and energy d) Water and energy
10. R.Q. is

a) C/B b) N/C c) CO2/ 02 d) 02 /CO;
11. Which of thefollowing is the key intermediate compound linking glycolysis to the Krebs cycle?

a) Pyruvic acid b) Malic acid c) Acetyl COA d) None of these

Hint: 7hough end product of glycolysis is two molecules of pyruvic acid. They combine to form Acetyl COA.
1t is the key intermediate compound that links glycolysis & Kreb's cycle.

12. ETC can produce a total of

a) 6 ATP b) 8 ATP c) 24 ATP d) 38 ATP
13. Ground tissue system includes

a) xylem and phloem b) stomata, epidermis, trichomes

c) cortex, endodermis, pericycle, pith d) meristems
14. Which is not a function of epidermis?

a) Gaseous exchange b) conduction of water c¢) transpiration d) protection
15. Conjoint, collateral, open and endarch vascular bundles found in

a) monocot stem b) dicot stem ¢) monocot root d) dicot root
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2 Additional Questiéns g

Choose the correct answer

1.

10.

11.

12.

13.

14.

15.

16.

17.

Who is the Father of Plant Anatomy?

a) Nehemiah Grew  b) C.N.R Rao ¢) Sachs d) D.H. Scott
The mitochondria was first discovered by
a) C.N.R. Rao b) Melvin Calvin c) Kolliker d) Waldeyer
Light dependent reaction was discovered by
a) C.N.R. Rao b) Melvin Calvin c) Robin Hill d) Sachs
Who discovered the chemical pathway for photosynthesis and got Nobel Prize for the same?
a) Waldeyer b) Melvin Calvin ¢) C.N.R. Rao d) Nehemiah Grew
Who classified tissue system into three types?
a) Nehemiah Grew  b) Sachs ¢) Edward C. Kendal d) Melvin Calvin
is referred to as the power house of the cell or ATP factory of the cell.
a) DNA b) Chloroplast ¢) Mitochondria d) RNA
is otherwise known as Tricarboxylic Acid cycle.
a) glycolysis b) krebs cycle ¢) calvin cycle d) Electron Transport Chain
The outer layer of root, Epiblema is also known as .
a) Rhizodermis b) Rhibodermis c¢) Rhizolema d) Epidermis
Phloem conducts and Xylem conducts to different parts of the plant.
a) water & minerals, food material b) food material & water, minerals
c) food material, water & minerals d) oxygen & water, food material
Skull shaped vascular arrangement with Y or V shaped xylem is found in
a) monocot root b) dicot stem ¢) monocot stem d) dicot root
The vascular bundle in monocot leaf is .
a) Conjoint, Open, Endarch b) Conjoint, Collateral, Open
b) Conjoint, Collateral, Closed ¢) Collateral, Endarch, Closed
All tissues inner to endodermis constitute .
a) Epidermis b) Casparian strips  ¢) Stele d) Pericycle
In Endodermis, casparian strips are band like thickening made of
a) starch b) pith c) suberin d) cambium
is present at the center of the dicot stem.
a) Cortex b) Pith ¢) Vascular bundle  d) Hypodermis
In vascular bundle, if xylem surrounds phloem, itis called  and its example is

a) amphicribal, dracaena b) amphicribal, ferns ¢) amphivasal, dracaena d) amphivasal, ferns
In vascular bundle, if phloem surrounds xylem, itis called ~ and its example is .
a) amphicribal, dracaena b) amphivasal, dracaena ¢) amphicribal, ferns d) amphivasal, ferns
on the wall of epidermis, checks evaporation of water.
a) Cuticle b) root hair ¢) cortex d) xylem
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18. The cavity formed in mature vascular bundle of monocot stem is called
a) bundle sheath b) Casparian strips  ¢) protoxylem lacuna d) cambium
19. Identify the wrong statement.
1. Chloroplast — green coloured plastids
ii. Chromoplast — yellow, red, orange coloured plastids
iii. Leucoplast — red plastids

a) i1 only b) 1 & ii only c) iii only d) 1 only
i Correct statement : Leucoplast — colourless plastids
20. In chloroplast, matrix present inside the membrane is called .
a) thylakoids b) stroma ¢) envelope d) grana
21. Dark reaction takes place in whereas light reaction takes place in
a) stroma, chloroplast b) thylakoids, chromoplast
c) grana, leucoplast d) chloroplast, stroma
22. Where does photosynthesis occur?
a) Leaves b) Stems ¢) Floral buds d) All of them
23. involve in ATP synthesis.
a) Matrix b) Oxysomes ¢) Ribosomes d) DNA
24. Chlorophyll a is the and Chlorophyll b & carotenoids are the.
a) controlling centre, harvesting centre b) harvesting centre, conducting centre
c) reaction centre, harvesting centre d) reaction centre, controlling centre

25. Which of the following statement is wrong about Mitochondria.
1. Its size vary from 0.5 mm to 2.0 mm.
ii. It contain 60-70% protein, 25-30% lipids, 5-7% RNA and small amount of DNA and minerals.
iii. The inner mitochondrial membrane gives rise to finger like projections called cristae.
iv. Tennis racket shaped particles present in mitochondrial membrane is known as Oxysomes.
a)1 & ii only b) i only ¢) 1ii only d) i1 only
! Correct statement: Its size vary from 0.5 pm to 2.0 pm.

Short answer Questions

1. Why endodermis of Dicot stem is called starch sheath?

Endodermis of Dicot stem consists of single layer of barrel shaped cells, which contain starch
grains. Hence, endodermis of dicot stem is also known as starch sheath.

2. What is called bundle sheath? 5.Identify the parts A, B, C,
A layer of cells in plant leaves & stems that forms a sheath | D, E in the given figure.
surrounding the vascular bundle is called bundle sheath

3. What are bulliform cells?

In monocot leaf, some cells of upper epidermis are large
and thin walled. These cells are known as bulliform cells.

4. Define Plastids and mention its types.

Plastids are double membrane bound organelles found in

BUOw>

plants & some algae. They are responsible for preparation A — Root hair

& storage of food. There are three types of plastids. B — Piliferous layer
% Chloroplast — Green coloured plastids C - Cortex

% Chromoplast — Yellow, red, orange coloured plastids D — Phloem

% Leucoplast — Colourless plastids E — Xylem
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6. What is called Protoxylem lacuna?
In mature vascular bundle of monocot stem, the lower most protoxylem disintegrates and forms
a cavity. This cavity is called as Protoxylem lacuna.
7. Why ‘Chlorophyll a’ is called reaction centre?
‘Chlorophyll a’ is called reaction centre because, it is the primary pigment that traps solar
energy and converts it into electrical and chemical energy.
8. What are grana? How are they interconnected?
+ In chloroplast, thylakeids forms a stack of disc like structures called grana.
+¢ They are interconnected by stroma lamella.
9. What is oxidative phosphorylation?
The electrons move through the system and release energy, which is trapped by ADP to
synthesize ATP. This is called oxidative phosphorylation.
10. Explain the 3 regions of the cortex of a Dicot stem.
1) Hypodermis: It consists of 3 - 6 layers of collenchyma cells. It gives mechanical support.
2) Middle cortex: 1t is made up of few layers of chlorenchyma cells:
It is involved in photosynthesis due to the presence of chloroplast.
3) Inner cortex: It is made up of few layers of parenchyma cells.
It helps in gaseous exchange and stores food materials.
11. Write short notes on Endarch and Exarch.
Endarch: Protoxylem lies towards centre and metaxylem liestowards periphery. Eg: Stem.
Exarch : Protoxylem lies towards periphery and metaxylem lies towards centre. Eg: Roots.
12. What is tissue? List the types of plant tissue?
Tissues are group of cells that are similar or dissimilar in structure & origin, but perform similar function.
Plant tissues are classified based on their ability to divide, 1) Meristamatic tissue ii) Permanent tissue.
13.How do a cell get energy from glucose?
In cellular respiration, glucose is converted to ATP (Adenosine Triphosphate) which provides
energy to the cell. Hence, a cell gets its energy indirectly from glucose via ATP.
14. Write a short note about artificial photosynthesis?
% Artificial photosynthesis is a method for producing renewable energy by the use of sunlight.
% Indian scientist C.N.R. Rao was conferred the Bharat Ratna for his work on artificial
photosynthesis to produce - Hydrogen fuel (renewable energy).
15. Expand the following. (i) ATP (ii) ADP (iii) NAD (iv) NADP (v) ETC

(1) ATP - Adenosine Tri Phosphate

(i) ADP - Adenosine Di Phosphate

1i1) NAD - Nicotinamide Adenine Dinucleotide

(iii)

(iv)NADP - Nicotinamide Adenine Dinucleotide Phosphate
(v) ETC - Electron Transport Chain

(vi)TCA - Tricarboxylic Acid Cycle

16. What is photosynthetic pigments and write its types.
Pigments involved in photosynthesis are called Photosynthetic pigments.
i) Primary pigments / Reaction centre - ‘Chlorophyll a’.
It traps solar energy and converts it into electrical and chemical energy.
ii) Accessory pigments / Harvesting centre - chlorophyll b and carotenoids.
They pass on the absorbed energy to ‘chlorophyll a’.
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17. What is respiration and write its types.

Respiration involves exchange of gases between the organism and the external environment.
i) External respiration :

+ It is a physical process. The exchange of gases is known as external respiration.

+ Plants obtain oxygen from environment and release carbon dioxide and water vapour.
ii) Cellular respiration :

¢ Itis a Biochemical process.

+¢ Food is oxidized to obtain energy, this is known as cellular respiration.

18. Why mitochondria is referred as the power house of the cell.
Mitochondria are organelles within eukaryotic cells that produce adenosine triphosphate (ATP) which
is the energy currency of the cell. Hence, mitochondria is called as the “Power house of the cell”

19. Differentiate Palisade parenchyma and Spongy parenchyma.

T Palisade Parenchyma o Spongy Parenchyma "

. It is found just below the upper epidermis. 1 1. It is found below the palisade parenchyma tissue.

. Cells are elongated. 2. Cells are oval or spherical & arranged irregularly.

1 3. The cells haveintercellular spaces.

. They take part in photosynthesis.

1
2
3. The cells do not have intercellular space. !
4 i 4. It helps in gaseous exchange. i
5. They have more chloroplasts. i 5. They have less chloroplasts. i

Long answer Questions

1. Explain different types of vascular bundles with the neat diagram.

There are three different types of vascular bundles namely
(1) Radial (i1) Conjoint (ii1) Concentric

(i) Radial Bundles:

Eg : Roots

Xylem and phloem are present in different radii alternating with each other.

Radial

Xylem

Phloem

(ii) Conjoint bundles: Xylem and phloem lie on the same radius.
a) Collateral:
¢ Xylem lies towards the centre.
¢ Phloem lies towards the periphery.
o If cambium is present, it is called open. Eg : Dicot stem
e If cambium is absent, it is called closed. Eg : Monocot stem
b) Bicollateral:
The phloem is present on both inner and outer side of xylem.
Eg : Cucurbita

[PTA4]

Phicem

Cambium

Conjoint, collateral & Open

Conjoint, collateral & Closed

Outer Phloem
Outer Cambium

Xylem

ey ——— Inner Cambium

Inner Phioem
Conjoint, Bicollateral

(iii) Concentric Bundles: In concentric bundles, xylem surrounds
the phloem or viceversa.
1) Amphivasal : Xylem surrounds phloem. Eg : Dracaena
2) Amphicribral : Phloem surrounds xylem. Eg : Ferns

Concentric & Amphicribral

Concentric & Amphivasal

% Endarch: Protoxylem lies towards centre and metaxylem lies towards periphery. Eg : Stem
% Exarch : Protoxylem lies towards periphery and metaxylem lies towards centre. Eg : Roots
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2. Explain the internal structure of a Dicot (or)
Bean root.
(i)Epiblema / Rhizodermis / Piliferous layer: |
¢ [t is the outermost layer.
e Unicellular root hairs are present.
e Cuticle and stomata are absent. I
(ii)Cortex:
¢ [tis a multilayered large zone made of thin-walled |
parenchymatous cells with intercellular spaces. I
o [t stores food and water.
(ii)Endodermis: i
e It is the innermost layer of cortex. i
¢ Cells are barrel-shaped, closely packed.
o It show band like thickenings called casparian strips. |
o Passage cell opposite to protoxylem are thin and
helps in movement of water & dissolved salts.
(iv)Stele: All tissues inner to endodermis constitute stele. |
(a)Pericycle: 1t is inner to endodermis and the origin !
of lateral roots.
(b)Vascular bundle: !
o It is radial, Xylem is exarch and tetrach. '
e Conjunctive tissue is made up of parenchyma.
(c) Pith: Young root contains pith whereas inold |
root pith is absent. !

4. Explain the internal structure of a Monocot
(or) Maize root.
i) Epiblema or Rhizodermis:
e It is the outermost layer of the root, and is made
up of parenchymatous cell.
e Stomata and cuticle are absent.
¢ Root hair helps in absorption of water and minerals
from soil and protects the inner tissues.
ii) Cortex: It is multilayered large zone, composed
of parenchymatous cells with intercellular spaces.
o It stores water and food material.
iii) Endodermis:
It is the innermost layer with casparian strips and
passage cells. Casparian strips are band like
thickening made of suberin.
iv) Stele: All the tissues inner to endodermis constitute stele.
a)Pericycle: 1t is a single layer of thin walled cells.
The lateral roots originate from this layer.
b)Vascular tissues:
e It is radial, Xylem is exarch and polyarch.
¢ Conjunctive tissue is made up of sclerenchyma.
¢)Pith: 1t is present at the center.It is made up of
parenchyma cells with intercellular spaces and contains
abundant amount of starch grains. It stores food.

3. Draw the internal structure of a
Dicot (or) Bean root and label the
parts. [PTA-6]

Root hair

Piliferous layer

Endodermis
Phloem

Pericycle

Xylem
Conjunctive tissue

Casparian strip

5. Draw the internal structure of a
Monocot (or) Maize root and
label the parts.
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6. Explain the internal structure of a Dicot (or) 7. Draw the internal structure
Sunflower stem. of a Dicot (or) Sunflower stem
1) Epidermis: i and label the parts.
o It is the outermost layer made of parenchyma cells and
covered with cuticle.

e [t protects the inner tissues. I

2) Cortex:

(i)Hypodermis: 1t consists of 3 - 6 layers of collenchyma |

cells to give mechanical support. |

(ii) Middle cortex: 1t is made of few layers of chlorenchyma

cells and involved in photosynthesis |

(iii)Inner cortex: It is made of parenchyma cells. It helps |

in gaseous exchange & stores food materials.

3) Endodermis (or) starch sheath : i

It is the inner most layer of cortex and consists of single
layer of barrel shaped cells, that contain starch grains.

4) Stele: i

(i)Pericycle:1t is multilayered, parenchymatous with }

alternating patches of sclerenchyma.

(i))Vascular bundle: They are conjoint, collateral, !

endarch & open. They are in a ring around the pith. !

(iii) Pith: 1t is the large central parenchymatous zone

with intercellular spaces that helps in food storage. |

——————————————————————————————————————————— [ e o o S o o o o o B S S

8. Explain the internal structure of a Monocot (or) |9. Draw the internal structure of
Maize stem. I a Monocot (or) Maize stem
1) Epidermis: and label the parts.
e It is the outermost layer covered with thick cuticle.
e Multicellular hairs are absent & stomata are less in number;
2) Hypodermis: !
e It is made of sclerenchyma cells interrupted by chlorenchyma. i
e Sclerenchyma provides mechanical support. |
3) Ground tissue: :
* Entire mass of ‘parenchyma cells next to hypodermis |
extending to the centre is called ground tissue. :
|
I
I
I
I
I
I
I
I

Epidermal hair

Bundle cap

Phloem

~Cambium

Xylem

o It is not differentiated into endodermis, cortex,
pericycle and pith
4) Vascular Bundle:
¢ They are skull shaped and scattered in the ground tissue.
¢ They are conjoint, collateral, endarch and closed.
e [t is surrounded by sclerenchyma cells called bundle sheath.|
(a) Xylem: They are arranged in V or Y shape. It consists of |
metaxylem and protoxylem. In mature vascular bundle, |
protoxylem disintegrates to form protoxylem lacuna.
(b)Phloem: 1t consists of sieve tube elements and
companion cells. Phloem parenchyma
and phloem fibers are absent.

5) Pith: Pith is absent.

Phloem
Metaxylem

Protoxylem

i
I
|
! Bundle sheath
|
i
i
!
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10. Differentiate between Dicot and Monocot stem.
i S.No Tissues Dicot Stem (Sunflower) Monocot Stem (Maize) |
1. Hypodermis Collenchymatous Sclerenchymatous
i . Differentiated into cortex, ) ) i
i 2. Ground tissue endodermis, pericycle & pith Undifferentiated i
i) Less in number i) Numerous
ii) Uniform in size ii) Smaller near periphery,
bigger in the centre
3 Vascular bundles iii) Arranged in a ring iii) Scattered
iv) Open (Cambium present) | iv) Closed (Cambium absent)
v) Bundle sheath absent v) Bundle sheath present
4. Secondary growth | Present Mostly absent
5. Pith Present Absent
|__b.__ | Medullary rays __ | Present Absent

11.Explain the internal structure of a Dicot (or) Dorsiventral (or) Mango leaf.
(i) Upper epidermis:
e This is the outermost layer made of parenchymatous cells without intercellular spaces.
¢ The outerwall of the cells are cuticularized. Stomata are less in number.
(ii) Lower epidermis:
e It is made of single layer of parenchymatous cells with a thin cuticle
e It helps in the exchange of gases. The loss of water vapour occurs through this chamber.
e It contains numerous stomata. Chloroplasts are present only in guard cells.
(iii) Mesophyill:
The tissue present between the upper and lower epidermis is called mesophyll.
a) Palisade parenchyma:
e These are elongated cells, found just below the upper epidermis that helps in photosynthesis.
¢ They have more chloroplasts and do not have intercellular spaces
b) Spongy parenchyma:
o These are spherical or oval, irregularly arranged cells found below the palisade parenchyma.
e Cells have intercellular spaces. It helps in gaseous exchange.
(iv) Vascular bundles:
¢ Vascularbundles are conjoint, collateral, closed and found in mid-rib and lateral veins.
e It is surrounded by a sheath of parenchymatous cells called bundle sheath.
e Xylem lies towards the upper epidermis and phloem towards the lower epidermis.

12. Draw the internal structure of a Dicot (or) Dorsiventral (or) Mango leaf and label the parts.

Cuticle

Upper epidermis

Palisade parenchyma

Xylem

Spongy parenchyma
Phloem

Bundle sheath
Stoma

Epidermal hair

Lower epidermis

wtsteam100@gmail.com WWW.waytosuccess.org


mailto:wtsteam100@gmail.com
http://www.waytosuccess.org/

12. Plant Anatomy and Plant Physiology 6>

13.Explain the internal structure of a Monocot (or) Isobilateral (or) Grass leaf.
(i) Epidermis:
e It has upper and lower epidermis and made up of parenchyma cells.

e Cuticle is present on outer wall. Stomata are present on upper and lower epidermis.

e Some cells of upper epidermis are large and thin walled they are known as bulliform cells.
(ii) Mesophyll:

e [t is present between both epidermal layers.

e They are irregularly arranged with inter-cellular spaces. These cells contain chloroplasts.

e Mesophyll is not differentiated into palisade and spongy parenchyma.
(iii) Vascular bundles:

e Large number of vascular bundles are present, some are small and some are large.

¢ Vascular bundles are conjoint, collateral, closed & surrounded by parenchymatous bundle sheath.

e Xylem is present towards upper epidermis and phloem towards lower epidermis.

14. Draw the internal structure of a Monocot (or) Isobilateral (or) Grass leaf and label the parts.

Cuticle
Bulliform cells
Upper epidermis

Mesophyll
Bundle sheath

Xylem

Phloem

Lower epidermis

Stoma

Dicot Leaf (Mango) Monocot Leaf (Grass)
I 1. Dorsiventral leaf 1. Isobilateral leaf !

2. Mesophyll is differentiated into palisade and | 2. Mesophyll is not differentiated into palisade

spongy parenchyma and spongy parenchyma.
16.Mention the components and functions of the 3 tissue systems.
Tissue System Components Functions
) ¢ Epidermis e Protection
Dermal Tissue System P . .
e Periderm e Prevention of water loss
e Parenchyma tissue e Food storage
. e Chlorenchyma e Photosynthesis
Ground Tissue System ym . i .
¢ Collenchyma tissue e Support, protection
e Sclerenchyma tissue e Support, rigidity
e Xylem tissue o Transport of water and minerals
Vascular Tissue System Y . " P W
¢ Phloem tissue e Transport of food
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17.Explain the structure and function of mitochondria with a suitable diagram.
% Mitochondria is the power house of the cell.
% It is a filamentous or granular cytoplasmic organelle present in cells.
Mitochondrial Membranes :
% Quter Mitochondrial Membrane :
o [t is smooth and freely permeable to most small molecules.
¢ It has porin molecules, which form channels for passage of molecules.
e It contains enzymes, proteins and lipids.
% Inner Mitochondrial Membrane :
e It is semi permeable membrane.
o It regulates the passage of materials into and out of the mitochondria.
e Itisrich in enzymes and carrier proteins. It consists of 80% proteins and lipids.
Cristae are finger like projections that increases the surface area of mitochondria to hold various enzymes.
Oxysomes are minute regularly spaced tennis racket shaped particles that involve in ATP synthesis.
Mitochondrial Matrix :
e It is a complex mixture of proteins and lipids.
¢ [t contains enzymes for Krebs cycle, mltochondrlal Ribosomes & DNA and tRNAs.
Outer membrane DNA Inner membrane FUI’ICtIOI‘IS Of MItOChOﬂdrla i
It is the main organelle of cell respiration. |
It produces a large number of ATP molecules. |
They are the power house or ATP factory of cell. i
|
|
I
1

Matrix

Cristae Junction

Ribosomes

It helps the cells to maintain normal
concentration of calcium ions.

Intermembrane
Space

o It regulates the metabollc activity of the cell.

18.Explain the structure and function of chloroplast with a suitable diagram.
% Chloroplasts are green plastids containing green pigment called chlorophyll.
% They are oval shaped organelles having a diameter of 2-10 um and a thickness of 1-2 pm.
% Envelope :
Chloroplast envelope has outer and inner membranes, separated by intermembrane space.
%* Stroma :
e Matrix present inside the membrane is called stroma.
e It'contains DNA, 70 S ribosomes and other molecules required for protein synthesis.
¥ Thylakoids :
e It consists of thylakoid membrane that encloses thylakoid lumen.
e Photosynthetic pigments are present in thylakoids.
% Grana :
e Thylakoids are stacked one above the other in the form of discs called grana (or) granum.
e Grana are inter connected by stroma lamella.

i-Functions of chloroplast : -i
| e Photosynthesis !
| o Storage of starch |
| |
I I
I I
! A

Stroma Lamella
Thylakoid \

'/ ™ Inner membrane

o Synthesis of fatty acids
o Storage of lipids

“Outer Membrane

Starch granule Chloroplast DNA
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DIAGRAMS FOR ALL UNITS

Note : Practice all Lens diagrams. Refer Page No : 31

Converging Lenses | Diverging Lenses Human eye Vision with Myopia
Biconvex ; i Biconcave Plano-concave Negative B Sclera
Plano-convex Positive o i i S Ciliary ‘body -

lens lens  meniscus

Lens \Q
c \
ey '\ Optic disc
YE ; e Corrected vision using a
Iris _‘1 1l
1 = i\ concave lens
Pupil~” \ .
\ T
= .
Optic nerve W

Image formation in simple microscope | Imageformationin compound microscope | Vision with Hypermetropia

: [PTA-2]  otjectiv Eyel:iece - @
3~ 3 V\M Corrected vision using a

convex lens

3 - Thermal Physics

5 — Acoustics |

Linear Expansion Superficial Expansion| Cubical Expansion Laws of reflection

Barrier

[ )T

r >/’
Reﬂcctgl/ <

Wave”

A Simple Electric Circuit Series Connection Parallel Connections
R Rz R, B I

/\4/'\!{\1 —s LED — ] '\;}:"\( I\Q’:\( W}’ L | > / !"M RL"‘_I“/\ -
3 N, Aap B L

i || - == m {s aad Y P (o}
ML S+ Key HE i P 4
6V Bt Key
Series-Parallel Parallel-Series . .
o . 10 - Types of Chemical Reactions
Combination Combination P ‘
—WA———\WWA Combination reactions Decomposition reactions
B R,
; % D-©-@ P ->® +®
—AM——WH
Single Displacement Reactions | Double Displacement Reactions
TN
il ‘I 0:E0 > @0 +@| ¢p.cp- 000
ML Eement Compound Compound Elsment | 4 )
Bt “\\ _’,,.'}
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GUIDANCE FOR PRACTICALS

PHYSICS

Formula | Procedure | Diagram | Table | Result
1 1 1 1 1

Aim:
To determine the weight of an object using the principle of moments.
Apparatus required:
1) A metre scale ii) a knife edge iii) slotted weights iv) thread

Formula:
Anticlockwise moment = clockwise moment
. W,xd
Unknown weight, W; = ZX 2 (g)

Where, w, - Known welght (2)
d; = Unknown object distance from the centre of the scale (cm)
d, — Known object distance from the centre of the scale (cm)
Procedure:
* A metre scale is supported at its centre of gravity by a knife edge.
* A known weight W, and an unknown weight W; are suspended from
to either side of the scale using the weight hangers.
* Fix the position of known weight hanger and adjust the position of the
unknown weight hanger such that the scale is in equilibrium.
* Measure the distance d; and d, noted in the table.
* Repeat the readings for different positions and tabulate.

Observation :

S.No Known weight | Distance d, | Distanced, | W, x d, Unknov‘v”r;x\;vzeight
o W; (9) (cm) (cm) (g/cm) Wy ==—(9)
1 100 20 10 2000 200
100 30 15 3000 200
3 100 40 20 4000 200
Mean 200
Note: In practicals, it'is easy to measure values in g & cm and not in kg & m.
Result:

Using the principle of moments, the weight of the unknown body, Wy = 200g = 0.2 kg
i 2.DETERMINATION OF FOCAL LENGTH OF A CONVEX LENS i

Formula Procedure Table Result
1 1+1 1 1

Marks

Aim:
To determine the focal length of a convex lens by using 1) Distance object method 2) UV — method.
Apparatus Required:
1) A convex lens i1) stand iil) wire gauze object iv) screen V) measuring scale
Formula:
Focal length, f = % (cm)
Here, u — distance between the object and the convex lens (cm)
v — distance between the image and the convex lens (cm)
f — focal length of the convex lens (cm)
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Table:
i) To find the resistance :
S.No I (ampere) V (volt) R = % ohm
1 0.5 2 4
2 1.0 4 4
3 1.5 6 4
Mean 4 ohms

ii) To find the diameter of the wire using screw gauge :

S.No | PSR (mm) | HSC (div) | HSR = (HSC xLC)(mm) | TR = PSR +HSR (mm)
1 0 50 0.50 0.50
2 0 51 0.51 0.51
3 0 50 0.50 0.50
Mean Diameter 0.50 mm
Calculation:
Radius of the wire, r = 22 _ 950 _ 425 mm = r=025mm = 025x% 10-3m

2 2
Area of cross section 4 = r? = 3.14 x (0.25 x 1073)?

Length of the wire L = 100 cm = 1m

o= G)R _ 0.1961><10_6 % 4

p= 0784%x10°°Qm

= A=0.196 x 107%m?

Result:
The resistivity of the material of the wire p = 0.784 x 10~°Q m

CHEMISTRY

4. IDENTIFY THE DISSOLUTION OF THE GIVEN SALT WHETHERIIT IS EXOTHERMIC
OR ENDOTHERMIC
Mark Aim Procedure | Observation Result i
arks 1 ] 1 > [] E_]
Aim: . . _ . . . 3BJ8V
To test the dissolution of given salt is exothermic or endothermic. oo T
Principle: ol b
* [f the reaction or process liberates the heat, then it is called exothermic. o
for Practical

* [f the reaction or process absorbs the heat, then it is called endothermic.

Apparatus Required:
i) Two beakers ii) Thermometer

Procedure:

* Take 50 ml of water in two beakers A and B.

* Note the temperature of the water from beaker A and B.

* Add 5g of sample A into the beaker A & stir well until it dissolve completely. Record find temperature of the solution.

* Repeat the same for the sample B. Record the Observation.

iil) Stirrer iv) Weighed amount of two samples

Observation:
S.No | Sample Temperature before addition T(?rpperature after Inference
of sample (°C) addition of sample (°C)
1 A 30 35 Increase
2 B 30 25 Decrease
Result:

From the inference, made,
e The dissolution of sample A is Exothermic reaction.
e The dissolution of sample B is Endothermic reaction.
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BOTANY

i 8. PHOTOSYNTHESIS — TEST TUBE AND FUNNEL EXPERIMENT (DEMONSTRATION) |

Aim Procedure / Observation Result

Marks 1 5 5

Aim:
To prove that oxygen is evolved during photosynthesis.

Materials required:
1) Test tube ii) funnel iii) beaker iv) pond water v) hydrilla plant for Practical
Procedure:
* Take a few twigs of Hydrilla plant in a beaker containing pond water.
* Place an inverted funnel over the plant.
* [nvert a test tube filled with water over the stem of the funnel.
* Keep the apparatus in the sunlight for few hours. Mpiant

Observation:
After one hour, it is noted that water gets displaced down from the test tube.
Inference:
* During photosynthesis, oxygen is evolved as a by-product. Gas bubbles liberated from the Hydrilla plant
reach the top of the test tube and it displaces the water downwards.
* Take the test tube and keep the burning stick near the mouth of the test tube. Increased flame will appear.
* Hence, it is proved that oxygen is evolved during photosynthesis.

! 9. PARTS OF A FLOWER !

Dissection Display Diagram + Parts
1 1% 1+1

Marks

Aim:
To dissect and display the floral parts like Calyx, Corolla, Androecium and Gynoecium
of the given flower.

Materials Required:

1) Given flower : Hibiscus rosa-sinensis / Datura/ Clitoria / Thespesia.
ii)Needle iii) White paper

Procedure: Dissection
* With the help of the needle dissect the different whorls of the flower.
* Calyx, corolla— Accessory organ
* Androecium —Male part Reproductive
* Gynoecium — Female part} organ

Diagram:

L.S. of a flower Gynoacium Calyx A petal

Result:
Calyx, corolla, Androecium and Gynoecium of the given flower are separated and displayed.
The parts of the flower are drawn and labelled.
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ZOOLOGY

12. OBSERVATION OF MODELS - HUMAN HEART AND HUMAN BRAIN !

Identification Diagram + Parts Notes
1 1+1 2

Marks

a) Human Heart:
Aim:
To identify the given model, draw labelled diagram and write a note on it.

Materials Required:
Model showing the L.S of human heart.

Identification:
The given model is identified as L.S. of Human Heart.
Diagram: Notes:
1.It has four chambers namely two auricles and two
Superior ventricles.
venacava Aorta 2.The auricles are separated by interauricular septum
[ Pulmonary artery and ventricles fare separated by interventricular
Pulmonary vein septum. It prevents the mixing of oxygenated and
Left atrium deoxygenated blood.
Right atrium- Mitral valve 3.Tricuspid valve = It is located between the right
Pulmnary valve-1 Aortic va!ve auricle and the right ventricle.
Tricuspid valve Left ventricle 4.Bicuspid valve — It is located between the left auricle
Right ventricle and the left ventricle.

5.The heart is covered by a protective double walled
membrane called pericardium.

6:Heart is a pumping organ which pumps blood to all
parts of the body.

Result:
The given model is identified as L.S. of Human Heart.

b) Human Brain:
Aim:
To identify the given model, draw labelled diagram and write a note on it.
Materials Required:
Model showing the L.S of human brain.

Identification:
The given model is identified as L.S. of Human Brain.
Diagram: Notes:

Corpus callosum 1.Human brain is placed inside the cranial cavity.
A Ventricles 2.1t is the controlling centre of all the body activities.

3.1t is covered by three protective coverings called
meninges. (Duramater, Arachnoid, Piamater)

Pituitary gland W25~ Midbrain
Pons X Gerebellum 4.Human brain is divided into three major parts namely
Medulla Brain stem forebrain, midbrain and hind brain.

Result:
The given model is identified as L.S. of Human Brain.
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