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7. mZf;fSk; %yf;$WfSk;  65 

 


mZf;fSk; %yf;$WfSk ; 

 
  
 

 

1. fPo;f;fz;ltw;Ws; vJ Fiwe;j epiwiaf; nfhz;lJ. 
 m) 6.023 × 1023 P̀ypak; mZf;fs;  M) 1 P̀ypak; mZ 
 ,) 2 fp P̀ypak;      <) 1 Nkhy; P̀ypak; mZ 

2. fPo;fz;ltw;Ws; vJ %tZ %yf;$W?                    [MDL – 19, PTA – 1] 
 m) FSf;Nfh]; M) `Pypak;  ,) fhHgd; il Mf;i]L  <) i`l;u[d; 

3. jpl;l ntg;g mOj;j epiyapy; 4.4 fp CO2  d; gUkd; 
 m) 22.4 ypl;lH  M) 2.24 ypl;lH  ,) 0.24 ypl;lH  <) 0.1 ypl;lH 

4. 1 Nkhy; iel;u[d; mZtpd; epiw 
 m) 28 amu  M) 14 amu   ,) 28 fp  <) 14 fp  

 

5. 1 amu vd;gJ 
m) C-12 d; mZepiw          M) i`l;u[dpd; mZepiw 

,) xU C-12 d; mZepiwapy; 
𝟏

𝟏𝟐
 gq;fpd; epiw    <) O -16 d; mZ epiw 

6. fPo;fz;ltw;Ws; jtwhd $w;W vJ.  
m) xU fpuhk; C-12 thdJ mtfhl;Nuh vz;zpf;ifapyhd mZf;fisf; nfhz;lJ. 
M) xU Nkhy; Mf;rp[d; thAthdJ mtfhl;Nuh vz;zpf;ifapyhd %yf;$Wfisf; nfhz;lJ. 
,) xU Nkhy; i`l;u[d; thAthdJ mtfhl;Nuh vz;zpf;ifapyhd mZf;fisf; nfhz;lJ. 
<) xU Nkhy; vyf;l;uhd; vd;gJ 6.023×1023 vyf;l;uhd;fisf; Fwpf;fpwJ. 

7. jpl;l ntg;g mOj;j epiwapy; 1 Nkhy; <uZ %yf;$W thAtpd; gUkd; 
m) 11.2 ypl;lH  M) 5.6 ypl;lH  ,) 22.4 ypl;lH <) 44.8 ypl;lH 

8. 20Ca40 jdpkj;jpd; cl;fUtpy; 
m) 20 GNuhl;lhd; 40 epA+l;uhd;  M) 20 GNuhl;lhd; 20 epA+l;uhd; 
,) 20 GNuhl;lhd; 40 vyf;l;uhd;  <) 20 GNuhl;lhd; 20 vyf;l;uhd; 

9. Mf;rp[dpd; fpuhk; %yf;$W epiw                              [AUG – 2022]   
 m) 16 fp  M) 18 fp  ,) 32 fp      <) 17 fp 

10. 1 Nkhy; ve;j xU nghUSk; _________ %yf;$Wfisf; nfhz;bUf;Fk;. 
 m) 6.023×1023 M) 6.023×10-23 ,) 3.0115×1023 <) 12.046×1023 

 
1. ,U NtW jdpkq;fspd; mZf;fs; xj;j epiw vz;izAk; NtWgl;l mZ vz;izAk; 

nfhz;bUe;jhy; mit INrhghHfs; vdg;gLk;. 
2. xNu epA+l;uhd;fspd; vz;zpf;ifia ngw;Ws;s ntt;NtW jdpkq;fspd; mZf;fs; 

INrhNlhd;fs; vdg;gLk;.                                               
[PTA – 4] 

3. xU jdpkj;jpd; mZf;fis kw;nwhU jdpkj;jpd; mZf;fshf nraw;if khw;W 
jdpkkhf;fy; Kiwapy; khw;wyhk;. 

4. GNuhl;lhd;fs; kw;Wk; epa+l;uhd;fspd; $Ljy; me;j mZtpd; epiw vz; vdg;gLk;. 

I. rupahd tpiliaj; Nju;e;njL 

II. Nfhbl;l ,lq;fis epug;Gf 
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5. xg;G mZepiw vd;gJ jpl;l mZvil vdTk; miof;fg;gLfpwJ. 
6. i`l;u[dpd; ruhrhp mZepiw = 1.008 amu. 

7. xU %yf;$whdJ xNu jdpkj;jpd; mZf;fshy; cUthf;fg;gl;lhy; mit xj;j mZ 
%yf;$W vdg;gLk;. 

8. xU %yf;$wpy; cs;s mZf;fspd; vz;zpf;ifNa mk;%yf;$wpd; mZf;fl;L vz; 
MFk;.              [PTA – 4] 

9. jpl;l ntg;g mOj;j epiyapy; 22400 kp.yp ,lj;ij milj;Jf;nfhs;sf; $ba thA                
1 Nkhy; vdg;gLk;. 

10. gh];gu]pd; mZf;fl;L vz; = 4 
 

 
 

 

 
 

1. ,U jdpkq;fs; ,ize;J xd;Wf;F Nkw;gl;l NrHkq;fis cUthf;Fk;. [rhp] 

2. ke;j thAf;fs; midj;Jk; <uZ %yf;$Wfs; MFk;.  [jtW] 

* ke;j thAf;fs; midj;Jk; XuZ %yf;$Wfs; MFk;.  

3. jdpkq;fspd; fpuhk; mZepiwf;F myF ,y;iy.  [jtW] 

* jdpkq;fspd; xg;G mZepiwf;F myF ,y;iy.   

4. 1 Nkhy; jq;fk; kw;Wk; 1 Nkhy; nts;sp Mfpait xNu vz;zpf;ifapyhd 
mZf;fisf; nfhz;bUf;Fk;.  

[rhp] 

5. CO2-d; %yf;$W epiw 42 fp.  [jtW] 

* CO2-d; %yf;$W epiw = 12+(16 × 2) = 44 fp.  
 
 
 

 
gpd;tUk; tpdhf;fspy; $w;Wk; mjidaLj;J fhuzKk; nfhLf;fg;gl;Ls;sd. gpd;tUtdtw;Ws; 
vJ rupahd njupNth mjidj; njupT nra;f. 

m) A kw;Wk; R rhp R, A I tpsf;FfpwJ.  
M) A rhp R jtW 
,) A jtW R rhp   
<) A kw;Wk; R rhp R, A f;fhd rhpahd tpsf;fk; my;y 

gFjp - I gFjp - II tpilfs; Fwpg;G : Nkhy;fspd; vz;zpf;if =
epiw

mZ/%yf;$W epiw
  

1) 8 fp O2 4 Nkhy;fs; 1) 0.25 Nkhy;  

2) 2 Nkhy;fs;  

3) 13 Nkhy;fs; 

4) 4 Nkhy;fs; 

5) 0.5 Nkhy;fs; 

1) 8fp O2=  
𝟖

𝟑𝟐
= 𝟎. 𝟐𝟓 Nkhy;fs; 

2) 4 fp H2 0.25 Nkhy;fs; 2) 4 fp H2 = 
𝟒

𝟐
= 𝟐 Nkhy;fs; 

3) 52 fp He 2 Nkhy;fs; 3) 52 fp He = 
𝟓𝟐

𝟒
= 𝟏𝟑  Nkhy;fs; 

4) 112 fp N2 0.5 Nkhy;fs; 4) 112 fp N2= 
𝟏𝟏𝟐

𝟐𝟖
= 𝟒  Nkhy;fs; 

5) 35.5 fp Cl2 13 Nkhy;fs; 5) = 
𝟑𝟓.𝟓

𝟕𝟏
= 𝟎. 𝟓  Nkhy;fs; 

III. nghUj;Jf 

IV. rupah? jtwh? (jtW vdpy; $w;wpid jpUj;Jf) 

V. $w;W kw;Wk; fhuzk; tif Nfs;tpfs; 
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1. $w;W A    : mYkpdpaj;jpd; xg;G mZepiw 27. 

 fhuzk; R : xU mYkpdpak; mZtpd; epiwahdJ 
1

12
 gq;F fhHgd;-12-d; epiwiatpl  

            27 klq;F mjpfk;. 

A kw;Wk; R rhp R, A f;fhd rupahd tpsf;fk; my;y. 
 

2. $w;W  A  : FNshhpdpd; xg;G %yf;$Wepiw 35.5 amu                                       [PTA – 3] 

 fhuzk; R  : FNshhpdpd; INrhNlhg;Gfs; ,aw;ifapy; rk mstpy; fpilg;gjpy;iy. 

A jtW R rup.  
 

 

1. xg;G mZepiw - tiuaW. (my;yJ) jpl;l mZ vil tiuaW. [AUG – 2022, PTA – 3] 
xU jdpkj;jpd; xg;G mZepiw vd;gJ mj;jdpkj;jpd; INrhNlhg;Gfspd; ruhrhp 
mZepiwf;Fk; C-12 mZtpd; epiwapy; 1/12 gq;fpd; epiwf;Fk; cs;s tpfpjkhFk;. 

xg;G mZepiw 𝐀𝐫 =
xU jdpkj;jpd; INrhNlhg;Gfspd; ruhrup mZepiw

xU C-12d; mZ epiwapy; 1/12 gq;fpd; epiw
 

 

2. Mf;rp[dpd; gy;NtW INrhNlhg;GfisAk; mjd; rjtPj gutiyAk; Fwpg;gpLf. 
INrhNlhg;Gfs; mZ epiw (amu) rjtPj guty; 

8O
16 15.9949 99.757 

8O
17 16.9991 0.038 

8O
18 17.9992 0.205 

 

3. mZf;fl;L vz; - tiuaW.                   [AUG – 2022, MAY-2022, SEP – 2021] 

 %yf;$wpy; cs;s mZf;fspd; vz;zpf;ifNa mk;%yf;$wpd; mZf;fl;L vz; MFk;. 

 v.fh : gh];gu]pd; (P4) mZf;fl;L vz; - 4. 

4. NtWgl;l <uZ %yf;$WfSf;F 2 vLj;Jf;fhl;L nfhL.              [AUG – 2022] 
   i`l;u[d; FNshiuL (HCl), i`l;u[d; /G@iuL (HF) 

5. thAtpd; NkhyhH gUkd; vd;why; vd;d? 
jpl;l ntg;g mOj;j epiyapy; (STP) xU Nkhy; thAthdJ 22.4 ypl;lH my;yJ 22400 kpyp 
gUkid Mf;fpukpf;Fk;. 

6. mk;Nkhdpahtpy; cs;s iel;u[dpd; rjtPj ,iaigf; fz;lwpf.           [PTA – 1] 

NH3 y; cs;s iel;u[dpd; rjtPj ,iaG =
  iel;u[dpd; epiw

NH3 -d; %yf;$W epiw
=

14

 17
 × 100  =  82.35% 

 

 
1. 0.18fp ePH Jspapy; cs;s ePH %yf;$Wfspd; vz;zpf;ifia fzf;fpL.  

               H2O –d; %yf;$W epiw = (1 × 2) + 16 = 18 fp 

   %yf;$Wfspd; vz;zpf;if    =   
  ePupd; epiw

 %yf;$W epiw
 × mtfhl;Nuh vz; 

                                                           =   
0.18

18
  ×  6.023 × 1023  = 6.023 × 1021 

∴ ePu; %yf;$Wfspd; vz;zpf;if   =  6.023× 1021  
          

VI. RUf;fkhf tpilasp 

VII. tpupthf tpilasp 

tpil : (<) 

tpil : (,) 
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2. N2 + 3H2 → 2NH3 (N=14, H=1)  

     1 Nkhy; iel;u[d; = ____fp + 3Nkhy; i`l;u[d; = ___fp→ 2Nkhy; mk;Nkhdpah = ___fp   
                epiw  =   Nkhy;fspd; vz;zpf;if × %yf;$W epiw 

                         N2–d; epiw  =  1 × (14 × 2) = 28 

                          H2–d; epiw =   3 × (1 × 2)  = 6 

                      NH3–d; epiw  =  2 × (14 + (3 × 1)) = 34 

1 Nkhy; iel;u[d; = 28 fp + 3Nkhy;> i`l;u[d;= 6 fp →2Nkhy; mk;Nkhdpah = 34 fp 
 

3. Nkhy;fspd; vz;zpf;ifiaf; fz;lwpf. m) 27fp mYkpdpak; M) 1.51×1023 %yf;$W NH4Cl. 

m) 27fp mYkpdpak;       [PTA – 5] 

Nkhy;fspd; vz;zpf;if= 
%yf;$wpd; epiw

 %yf;$wpd; mZepiw
 

                              =  
27

27
= 1 Nkhy; 

M) 1.51×1023 %yf;$W NH4Cl.   [PTA – 5] 

Nkhy;fspd; vz;zpf;if=
%yf;$Wfspd; vz;zpf;if

mtfhl;Nuh vz;
 

              = 
1.51×1023

6.023×1023  =  0.25 Nkhy; 
 

4. etPd mZf;nfhs;ifapd; Nfhl;ghLfis vOJf.    [AUG – 2022, SEP – 2020, PTA – 5] 
 mZ vd;gJ gpsf;ff;$baJ. ,J vyf;l;uhd;> GNuhl;lhd;> epa+l;uhd; vd gpupf;fg;gl;Ls;sJ. 
 INrhNlhg;Gfs; : xNu jdpkj;jpd; mZf;fs; ntt;NtW mZ epiwfis ngw;Ws;sd. 
             v.fh : 17Cl35, 17Cl37 
 INrhghHfs; : ntt;NtW jdpkq;fspd; mZf;fs; xNu mZepiwiag; ngw;Ws;sd. 
            v.fh: 18Ar40, 20Ca40 
 nraw;if khw;W jdpkkhf;fy; Kiw : mZit Mf;fNth> mopf;f KbahJ. 
 mZthdJ vspa> KO vz;fspd; tpfpjj;jpy; ,Uf;f Ntz;ba mtrpakpy;iy.  
     v.fh: FSf;Nfh]; C6H12O6  C:H:O = 6:12:6 my;yJ 1:2:1 

 mZ vd;gJ Ntjptpidapy; <LgLk; kpfr;rwpa Jfs;. 
 xU mZtpd; epiwapypUe;J mjd; Mw;wiy fzf;fpl KbAk;. E = mc2  

 

5. xg;G %yf;$W epiwf;Fk; MtpmlHj;jpf;Fk; cs;s njhlHgpid tUtp.[PTA – 6, MDL – 19] 

xg;G %yf;$W epiw (RMM)=
jp.nt.m epiyapy; 1 %yf;$W Mtp my;yJ thAtpd; epiw

1 i`l;u[d; mZtpd; epiw
 … (1) 

Mtp mlHj;jp (V.D)  =  
jp.nt.m epiyapy; Fwpg;gl;l gUkDs;s thA(m) Mtpapd; epiw

mNj gUkDs;s i`l;u[d; mZtpd; epiw
…… (2) 

mtfhl;Nuh tpjpg;gb rkgUkDs;s thAf;fs; midj;Jk; rkmsT vz;zpf;ifapyhd 
%yf;$Wfisf; nfhz;bUf;Fk;. 

      Mtp mlHj;jp (jp.nt.m) =  
jp.nt.m epiyapy; n %yf;$W thA (m) Mtpapd; epiw

n %yf;$W i`l;u[dpd; epiw
 

   n = 1 vdpy;> Mtp mlHj;jp  =  
jp.nt.m epiyapy; 1 %yf;$W thA (m) Mtpapd; epiw

1 %yf;$W i`l;u[dpd; epiw
 

   i`l;u[d; <uZ %yf;$W vdNt> 

     Mtp mlHj;jp   =  
jp.nt.m epiyapy; 1 %yf;$W Mtp my;yJ thAtpd; epiw

2×1 i`l;u[d; mZtpd; epiw
 

        2 × Mtp mlHj;jp =  
jp.nt.m epiyapy; 1 %yf;$W Mtp my;yJ thAtpd; epiw

1 i`l;u[d; mZtpd; epiw
 

     2 × Mtp mlHj;jp =  xg;G %yf;$W epiw   [∵ rkd;ghL (1)-ypUe;J] 

xg;G %yf;$W epiw =  2 × Mtp mlHj;jp 
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1. fhy;rpak; fhHgNdl;il ntg;gg;gLj;Jk; NghJ fPo;f;fz;lthW rpijtilfpwJ.  

CaCO3 → CaO + CO2 

m) ,t;tpidapy; vj;jid Nkhy;fs; fhy;rpak; fhu;gNdl; <LgLfpwJ.  
   xU Nkhy;; CaCO3 . 

M) fhy;rpak; fhHgNdl;bd; fpuhk; %yf;$W epiwiaf; fzf;fpL.  
        CaCO3–d; fpuhk; %yf;$W epiw = (40 ×  1) +  (12 × 1) +  (16 × 3) 

                                             =  40 + 12 + 48    = 100 fp 
,) ,t;tpidapy; vj;jid Nkhy;fs; fhHgd; il Mf;irL ntsptUfpwJ. 
     xU Nkhy;; fhHgd; il Mf;irL. 

 

 
 

1. fPo;fz;ltw;wpd; epiwiaf; fhz;f.                                           

[PTA – 4]  

epiw = Nkhy;fspd; vz;zpf;if × %yf;$W epiw 

m) 2 Nkhy;fs; i`l;u[d; %yf;$W> H2      

     H2 -d; %yf;$W epiw = 1 × 2 = 2 

               epiw = 2 × 2 = 4 fp 

M)  3 Nkhy;fs; FNshhpd; %yf;$W> Cl2 

      Cl2-d; %yf;$W epiw = 35.5 × 2 = 71 

                               epiw = 3 × 71 = 213 fp 

,) 5 Nkhy;fs; ry;gH %yf;$W> S8 

  S8-d; %yf;$W epiw = 32 × 8 = 256 

                       epiw = 5 × 256 = 1280 fp 

<) 4 Nkhy;fs; gh];gu]; %yf;$W> P4 

    P4-d;  %yf;$W epiw = 30 × 4 = 120 

             epiw = 4 × 120 = 480 fp 
 

2. fhy;rpak; fhh;gNdl;by; cs;s xt;nthU jdpkj;jpd; rjtPj ,iaigf; fhz;f. [PTA – 2] 
(epiw vz; Ca =40, C =12, O =16)                                             

CaCO3-d; %yf;$W epiw = 40 + 12 + (16 × 3) = 100 fp 
   

jdpkq;fs; 
jdpkj;jpd; 
mZepiw 

jdpkj;jpd; mZepiw

%yf;$W epiw
× 𝟏𝟎𝟎 

jdpkj;jpd; 
rjtPj ,iaG 

Ca 40 
40

100
× 100  40 % 

C 12 
12

100
× 100  12 % 

O 48 (3× 16 = 48) 
48

100
× 100  48 % 

  

3. Al2(SO4)3 -y; cs;s Mf;rp[dpd; rjtPj ,iaigf; fhz;f.  

(epiw vz; kjpg;Gfs; Al = 27,  O = 16,  S = 32)                                                        [PTA – 2] 

Al2(SO4)3 -d; %yf;$W epiw = (2 × 27) + (3×(32 +(4 ×16)))  = 342 fp 

Al2(SO4)3   -y; cs;s Mf;rp[dpd; rjtPjk; =   
3 ×4×16

342
× 100    

                                                                         =  
192

342
× 100    

Al2(SO4)3   -y; cs;s Mf;rp[dpd; rjtPjk; =  56.14% 

VIII. cau; rpe;jidf;fhd tpdhf;fs; 

IX. fzf;fPLfs; 
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4. Nghuhdpd; ruhrhp mZepiw 10.804 amu vdpy; B-10 kw;Wk; B-11 rjtPj gutiyf; fhz;f. 

𝑎1, 𝑎2 vd;gJ 𝐵 − 10 kw;Wk; 𝐵 − 11 Mfpatw;wpd; rjtPj guty;fs; vd;f.  

m1 = 10, m2 = 11 ;        𝑎1+𝑎2 = 100   ⇒  𝑎1 =  100 − 𝑎2 

Nghuhdpd; ruhrup mZepiw = 10.804 amu 

       ruhrup mZepiw =  m1 ×
a1

100
+ m2 ×

a2

100
  

                                               = 10 ×
(100−𝑎2)

100
+ 11 ×

a2

100
 

                                               = 10 × (1 −
𝑎2

100
) +

11a2

100
 

                                               = 10 −
10𝑎2

100
+

11a2

100
 

                                  10.804  =   10 +
a2

100
   (∵ Nghuhdpd; ruhrup mZepiw = 10.804 amu) 

                                        
a2

100
  = 10.804 – 10 =  0.804 

                                         𝑎2  = 0.804 × 100 =  80.4 % 

                                                  𝑎1 = 100 − 80.4 = 19.6 % 

      ∴  B-10–d; rjtPj guty; = 19.6 %   &  B-11–d; rjtPj guty; = 80.4%          
 

khjpupf; fzf;Ffs; 

5. CO2-tpd; %yf;$W epiwia fzf;fpLf.           [TB – 99] [SEP – 2021] 

          C-d; mZ epiw =  12,       O = 16  

      𝐶𝑂2-d; %yf;$W epiw = (12 × 1)+(16× 2) = 12 + 32 = 44 fp 
 

6. 46 fp Nrhbaj;jpd; Nkhy;fisf; fhz;f.                     [TB – 99] [MDL – 19] 

Nkhy;fspd; vz;zpf;if =  
epiw

mZ epiw
 = 

46

23
 = 2 Nkhy; 

 

7. 1.51 × 1023 %yf;$W ePupd; (𝐇𝟐𝐎) epiwiaf; fhz;f.       [TB – 99, 100] [MDL – 19] 

      ePupd; %yf;$W epiw = 18 

      Nkhy;fspd; vz;zpf;if = 
%yf;$Wfspd; vz;zpf;if 

mtfhl;Nuh vz;
  

                                                             = 
1.51× 1023 

6.023 × 1023   =   
1

4
   = 0.25 Nkhy; 

                 epiw = Nkhy; ×  %yf;$W epiw = 0.25 × 18 = 4.5 fp 
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