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fzf;fPLfs; 1 

fzf;fPLfs; 
1. ,af;f tpjpfs; 

 
1. 5 N kw;Wk; 15 N tpir kjpg;Gila ,U tpirfs; vjpnujpu; jpirapy; xNu Neuj;jpy; 

nghUs; kPJ nray;gLfpd;wd.  ,itfspd; njhFgad; tpir kjpg;G ahJ? vj;jpirapy; 
mJ nray;gLk;? 

 nfhLf;fg;gl;lit>  F1 = 5N              F2 = 15 N 

,U tpirfs; vjpnujpu; jpirapy; nray;gLfpd;wd.  
vdNt> njhFgad; tpir> FnjhF = F2 − F1   

                                              FnjhF = 15 − 5 = 10 N.  

njhFgad; tpir kjpg;G 10 N  kw;Wk;; 15 N kjpg;Gila jpirapy; nray;gLk;. 

 
1. ,U nghUl;fspd; epiw tpfpjk; 3:4 mjpf epiwAila nghUs; kPJ tpirnahd;W 

nray;gl;L 12 m s-2 kjpg;gpy; mij KLf;Ftpj;jhy;> mNj tpir nfhz;L  kw;w nghUis 
KLf;Ftpf;f Njitg;gLk; KLf;fk; ahJ? 
juTfs; :   m1 : m2 = 3:4   ;              F1 = F2 
                     m2  vd;gJ mjpf epiwAila nghUs;,  a2 = 12 ms-2 

jPu;T   :         F1 = F2 

                 m1a1 =  m2a2                                                                 (∵ F = ma)  

                                         𝑎1  =   
𝑚1

𝑚2
× 𝑎2 ⇒  1 =   

4

3
× 12    =  16 ms−2 

     ∴  kw;w nghUis KLf;Ftpf;f Njitg;gLk; KLf;fk; , 𝒂𝟏 =  𝟏𝟔 𝒎𝒔
−𝟐

 

2. 1 fpfp epiwAila ge;J xd;W 10 kPtp-1  jpirNtfj;jpy; jiuapd; kPJ tpOfpwJ. 
NkhjYf;F gpd; Mw;wy; khw;wkpd;wp> mNj Ntfj;jpy; kPz;Lk; caur; nry;fpwJ vdpy; 
mg;ge;jpy; Vw;gLk; ce;j khw;wj;jpid fzf;fpLf. 
juTfs; :  ge;jpd; epiw (m) = 1 fpfp>   Muk;g Ntfk; (𝑢) = 10  kPtp-1  

  NkhjYf;F gpd; Mw;wy; khw;wk; ,y;yhjjhy; mNj Ntfj;jpy; vjpu;jpirapy; caur; nry;fpwJ. 

       ,Wjp Ntfk; (𝑣)  = −10  kPtp-1  

jPu;T   :  ∆p = mv −mu    

        = 1 × (−10) −  1 × (10) =  −10 − 10 = −20 fpfp kPtp-1  

         (vjpu;f;Fwp ce;jj;jpd; jpiriaf; Fwpf;fpwJ). 
           ∴  ge;jpd; ce;j khWghL 20 fpfp kPtp -1  MFk;. 

3. ,ae;jpu gzpahsH xUtH 40 cm ifg;gpb ePsk; cila jpUFf;FwL nfhz;L 140 N   
tpir %yk; jpUF kiw xd;iw fow;WfpwhH> 40 N tpir nfhz;L mNj jpUF kiwapid 
fow;w vt;tsT ePs ifg;gpb nfhz;l jpUFf;FwL Njit? 

juTfs; :  tpir F1 = 140 N,      ifg;gpb ePsk; d1  = 40 cm 

               tpir F2 = 40 N,    ifg;gpb ePsk; d2 =  ? 
jPu;T   :  ,ul;il kw;Wk; jpUfpd; jpUg;Gj;jpwd; rkk;. vdNt, F1d1 = F2d2  

                                 d2 = 
F1d1

F2
= 

40 ×140

40 
= 140 cm / 1.4 m. 

          ∴  𝟒𝟎𝑵 tpir nfhz;L jpUF kiwapid fow;w 𝟏𝟒𝟎 𝒄𝒎 ePs ifg;gpb jpUFf;FwL Njit.   

RUf;fkhf tpilasp 

fzf;fPLfs; 
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4. ,U Nfhs;fspd; epiw tpfpjk; KiwNa 2 : 5> mitfspd; Mu tpfpjk; KiwNa  4 : 7 
vdpy;> mtw;wpd; <Hg;G KLf;fk; tpfpjj;ij fzf;fpLf.  

 juTfs; :   ,U Nfhs;fspd; epiwfspd; tpfpjk; 𝑚1: 𝑚2 = 2:5 

                        ,U Nfhs;fspd; Muq;fspd; tpfpjk;; 𝑅1: 𝑅2 = 4: 7 

                     ,U Nfhs;fspd; <Hg;G KLf;f tpfpjk;, 𝑔1: 𝑔2 =  ? 

jPu;T   :    g1 = 
GM1

R1
2   ------ (1)              g2 = 

GM2

R2
2   ------ (2)  

           rkd;ghL   (1) ÷ (2)  ⇒     
g1

g2
 =  

𝐺𝑀1
𝑅1
2

𝐺𝑀2
𝑅2
2

    

                                                                      
g1

g2
 =  

GM1

R1
2 ×

R2
2

GM2
      = 

M1

M2
 ×   

R2
2

R1
2 

                                              
g1

g2
=  

2

5
×
72

42
  ⇒  

2

5
×
49

16
=
49

40
 

           Gtp<Hg;G KLf;f tpfpjk; 𝒈𝟏: 𝒈𝟐 = 49 : 40. 

khjpupf; fzf;Ffs; 

5. 5 fpfp epiwAs;s nghUnshd;wpd; 
Neu;f;Nfhl;L ce;jk; 2.5 fpfp kPtp-1 vdpy; 
mjd; jpirNtfj;ij fzf;fpLf. [TB – 12] 

juTfs; :       epiw (m)= 5 fpfp>          
   Neu;f;Nfhl;L ce;jk;(p) = 2.5 fpfpkPtp-1 
jPu;T :   
Neu;f;Nfhl;L ce;jk;(p) = epiw(m)×jpirNtfk;(v) 

      jpirNtfk; =  
Neu;f;Nfhl;L ce;jk;

epiw
 

                                   = 
 2.5

5
= 0.5 kPtp-1 

       ∴ jpirNtf kjpg;G 0.5 kPtp-1 

6. fPy; (keel) Kidapy; ,Ue;J 90 nr.kP 
Jhuj;jpy; ifg;gpb nfhz;l fjnthd;W 

40 N tpir nfhz;L jpwf;fg;gLfpwJ. 
fjtpd; fPy; Kidg;gFjpapy; Vw;gLk; 
jpUg;Gj;jpwd; kjpg;gpid fzf;fpL.                                                       

[TB – 12] 

juTfs; : F = 40 N  
       d = 90 nr.kP = 0.9 kP 
jPu;T : tpirapd; jpUg;Gj;jpwd; (M) 
       M  =  F × d 

        =  40 × 0.9  

                  = 36 epa+l;ld; kPl;lu;. 

7. Gtpapd; Nkw;gug;gpd; ikaj;jpy; ,Ue;J ve;j cauj;jpy; Gtpapd; <h;g;G KLf;fkhdJ> 
GtpNkw;gug;G <h;g;G KLf;fj;jpd; ¼ klq;fhf mikAk;?            [TB – 12] [PTA – 6] 

juTfs; :     Gtpikaj;jpy; ,Ue;J cauk;, R′ = R+ h 

              mt;Tauj;jpy; Gtp<h;g;G KLf;fk;, g′ =
g

4
 

jPu;T   :   g = 
𝐺𝑀

𝑅2
,  g' = 

𝐺𝑀

𝑅′
2   ⇒     

g

g′
= (

R′

R
)
2

 

                                                                            𝑔
𝑔
4⁄
= (

R+h

R
)
2

= (1 +
h

R
)
2

      

                                                                              4 = (1 +
h

R
)
2

  (,UGwKk; tu;f;f%yk; vLf;fTk;) 

                                                                               2 = 1 +
h

R

    ⇒  h = R  

                                                                              R′ = R+ R = 2R 

∴ Gtpapd; ikaj;jpy; ,Ue;J> Gtp Muj;ij Nghy; ,Uklq;F njhiytpy;> <Hg;G KLf;f 
kjpg;G Gtpg;gug;gpd; KLf;fj;ijg;Nghy; ¼ klq;fhf mikAk;.  
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fzf;fPLfs; 3 

$Ljy; fzf;Ffs; 
8. kpd; J}f;fp xd;W 1.8 kPtp-2 KLf;fj;Jld; 

fPNo efu;fpwJ vdpy; 50 fpfp epiw 
nfhz;l kdpjh; vt;tsT Njhw;w 
vilapid czHthH?               [PTA – 1] 

juTfs; :    KLf;fk; (a) = 1.8 kPtp-2,   
                          epiw   m = 50 fpfp 
jPu;T :  kpd; J}f;fp 'a' vd;w KLf;fj;Jld; 

fPNo efUfpwJ vdpy;>  

     Njhw;w vil, R = m(g−a) 

                                  R = 50 (9.8 – 1.8)  

                                      = 50 × 8 

            ∴ Njhw;w vil 400 N   

9. 5 fpfp epiwAs;s nghUnshd;wpd; 
Neu;f;Nfhl;L ce;jk; 2 fpfp kPtp-1 vdpy; mjd; 
jpirNtfj;ij fzf;fpLf. [MDL – 19]                                                     
juTfs; :     
           epiw (m)= 5 fpfp 
Neu;f;Nfhl;L ce;jk;(p) = 2 fpfp kPtp-1. 

 jPu;T : 
   Neu;f;Nfhl;L ce;jk;(p) = epiw(m)×jpirNtfk;(v) 

      jpirNtfk; =  
Neu;f;Nfhl;L ce;jk;

epiw
 

                 V = 
𝑝

𝑚
 = 
2

5
= 0.4 kPtp-1 

  ∴ jpirNtf kjpg;G 0.4 kPtp-1. 
 

10. G+kpapy; 686 N vilAs;s kdpjH 
epyTf;Fr; nrd;why; mq;F mtuJ vil 
kjpg;gpidf; fhzf;fpLf. (epytpd; ‘g’ 

kjpg;G  𝟏. 𝟔𝟐𝟓 kPtp-2)                   [PTA – 2] 

juTfs;: We = mge = 686 N; gm = 1.625 kPtp-2 

jPu;T  :        m  = 
𝑤𝑒

𝑔𝑒
  =

 686

9.8
   = 70 fpfp 

                     Wm = mgm  = 70 × 1.625 

                      Wm = 113.75 N   
   

11. xU nghUspd; kPJ 5 N tpir nray;gl;L> 
mg;nghUis  5 nrkP tp-2 vd;w mstpw;F 
KLf;Ftpf;fpwJ vdpy; mg;nghUspd; 
epiwapidf; fzf;fpLf.     [PTA – 5] 

juTfs; :   F = 5 N,  

                   a = 5 nrkPtp-2 =  0.05 kPtp-2 
jPu;T   :    F = ma  

              m = 
𝐹

𝑎
= 

5

0.05
  

          epiw> 𝐦 = 100 fpfp    
 

 
1. 8 fpfp kw;Wk; 2 fpfp epiwAila ,U 
nghUs;fs; totog;ghf cs;s gug;gpy; 
xd;Nwhnlhd;W njhlHG nfhz;Ls;sd. mit 
15 N mstpyhd fpilkl;l tpir nfhz;L 
efHj;jg;gLfpd;wd vdpy; 2 fpfp epiwAila 
nghUs; ngUk; tpirapid fzf;fpLf.  
juTfs; :   
 

 

 m1 = 8 fpfp,  m2 = 2 fpfp tpir, F = 15 N  
jPu;T:  
epA+l;ldpd; ,uz;lhk; tpjpg;gb, F =  ma 

          F = (𝑚1 +𝑚2) 𝑎  

          a = 
𝐹

𝑚1+𝑚2
 

             = 
15

8+2
=
15

10
 = 1.5  kPtp-1 

   2 fpfp epiwAila nghUs; ngUk; tpir, 

m = 2 fpfp,   𝑎 = 1.5  kPtp-1 
  F  = ma  = 2 × 1.5 = 3 N 

∴ 2 fpfp epiwAila nghUs; 
ngUk; tpir> F = 3 N 

2. fd ce;J (heavy vehicle) xd;Wk; ,U rf;fu 
thfdk; xd;Wk; rk ,af;f Mw;wYld; 
gazpf;fpd;wd. fd ce;jpd; epiwahdJ ,U 
rf;fu thfd epiwapid tpl ehd;F klq;F 
mjpfk; vdpy;> ,itfSf;fpilNa cs;s 
ce;j tPjj;ij fzf;fpLf.  
juTfs;: ,Urf;fu thfdj;jpd; epiw = 𝑚𝐵 

ngupa ruf;Fe;Jtpd; thfdj;jpd; epiw = 𝑚𝑇;    

                                       
𝑚𝑇

𝑚𝐵
 = 4    

jPu;T   :    ,af;f Mw;wy;=
1

2
 𝑚𝑣2                        

ngupa 
ruf;Fe;Jtpd; 
,af;f Mw;wy;; 

 
= 

,U rf;fu 
thfdj;jpd; 

,af;f Mw;wy; 
                         

1

2
 mTvT

2 =
1

2
 mBvB

2    

    (
VB

VT
)
2

= 
𝑚𝑇

𝑚𝐵
= 4 ⟹ 

VB

VT
= 2  

         
VT

VB
= 

1

2
 

      ce;j tpfpjk;, 
pT

pB
=
𝑚𝑇 𝑉𝑇

𝑚𝐵 𝑉𝐵
=
4

2
= 2 

∴ ngupa ruf;Fe;JTf;Fk; ,Urf;fu 
thfdj;jpw;Fk; ,ilNaahd ce;jtpfpjk; 𝟐:𝟏.  
ngupa ruf;Fe;Jtpd; ce;jk; ,Urf;fu thfdj;jpd; 
ce;jj;ij Nghy ,uz;L klq;F MFk;.           

cah; rpe;jidf;fhd tpdhf;fs; 
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2. xspapay;  

 
1. 10 nr.kP Ftpaj;njhiyT nfhz;l Ftpnyd;rpypUe;J 

20 nr.kP njhiytpy; nghUnshd;W itf;fg;gLfpwJ 

vdpy; gpk;gk; Njhd;Wk; ,lj;ijAk;> mjd; 

jd;ikiaAk; fz;lwpf. 

  juTfs; :  Ftpnyd;rpd; Ftpa J}uk; f  = 10 nr.kP  

   nghUs; kw;Wk; nyd;Rf;F ,ilNaahd J}uk; 

                                   u  = − 20 nr.kP      

   gpk;gk; kw;Wk; nyd;Rf;F ,ilNaahd J}uk; v=? 

jPu;T : nyd;]; rkd;ghL, 
1

𝑓
= 

1

𝑣
− 

1

𝑢
    

 ⇒    
1

𝑣
= 

1

𝑓
+
1

𝑢
    = 

1

10
+

1

− 20
 = 

2−1 

20
=

1

20
 

 ∴  gpk;gk; Njhd;Wk; ,lk;> v = 20 nr.kP 

gpk;gj;jpd; jd;ik : nka; kw;Wk; jiyfPo; 

gpk;gk;. (∴ gpk;gk; 2Fy; fpilf;Fk;) 

 

 

 

2. 3 nr.kP cauKs;s nghUnshd;W 15 nr.kP Ftpaj;njhiyT nfhz;l Fopnyd;rpw;F 

Kd;ghf 10 nr.kP njhiytpy; itf;fg;gLfpwJ vdpy; nyd;rpdhy; cUthf;fg;gLk; 

gpk;gj;jpd; cauj;ijf; fz;Lgpb. 

juTfs; :                        Fopnyd;rpd; Ftpa J}uk;>  f = −15 nr.kP  

      nghUs; kw;Wk; nyd;Rf;F ,ilNaahd J}uk;> u = − 10 nr.kP  

                      nghUspd; cauk;,  h =  3 nr.kP  

                      gpk;gj;jpd; cauk; h' = ? 

jPu;T :        nyd;]; rkd;ghL,  
1

f
= 

1

v
− 

1

u
           ⇒      

1

v
= 

1

f
+
1

u
 

                                                 = 
1

− 15
+

1

− 10
   =

−2−3

30
 

                                             
1

v
 = −

5

30
= −

1

6
            ⇒ v  =  − 6 nr.kP  

                    cUg;ngUf;fk; m = 
v

u
= 

−6

−10
= 0.6 

                            cUg;ngUf;fk; m =
ℎ′

h
= 

h′

3
 = 0.6 

                                             h′ = 0.6 × 3 = 1.8 nr.kP 

                                        ∴  gpk;gj;jpd; cauk; h' = 1.8 nr.kP 

 

FwpaPl;L kuG tpjpfs; 
  f → Ftpnyd;Rf;F Neu;Fwp  
          Fopnyd;Rf;F 
vjpu;;Fwp  

 u → vg;NghJk; vjpu;;Fwp 
(nghUs; vg;NghJk; nyd;Rf;F 
,lg;gf;fk; itf;fg;gLtjdhy;.) 

 v → tyJGw gpk;gk; - Neu;Fwp  
           ,lJGw gpk;gk; - vjpu;;Fwp; 

 

fzf;fPLfs; 
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khjpupf; fzf;Ffs; 
3. xU xspf;fjpuhdJ> ntw;wplj;jpypUe;J 

xsptpyfy; vz; 1.5 cila Clfj;jpw;Fs; 
nry;Yk; NghJ gLNfhzj;jpd; kjpg;G 30° 
vdpy; tpyF Nfhzk; vd;d?     [TB – 28] 
juTfs; :     𝜇1 = 1       𝜇2 = 1.5       𝑖 = 300 

jPu;T   :   ];ney; tpjpg;gb,   

                       
sin 𝑖

sin𝑟 
= 

𝜇2

𝜇1
 

              
𝜇1

𝜇2
 × sin 𝑖 = sin 𝑟  

                     sin 𝑟 =  
1

1.5
 × sin 300  

                               =  
1

1.5
 ×

1

2
=
1

3
 

                       sin r = 0.333 

                  𝑟 =  sin−1(0.333) =  𝟏𝟗. 𝟒𝟓𝟎 

4. xU nghUspypUe;J nry;Yk; xspf; 
fw;iwahdJ 0.3 kP Ftpaj;njhiyT 
nfhz;l tpupf;Fk; nyd;rhy; Ftpf;fg;gl;L 
0.2 kP vd;w njhiytpy; gpk;gj;ij 
Vw;gLj;JfpwJ vdpy; nghUspd; njhiyitf; 
fzf;fpLf.            [TB – 28] [SEP - 2020]                   
juTfs; : nfhLf;fg;gl;lit Fopnyd;R 
             f = −0.3 kP,  v  = −0.2 kP 
jPu;T   : nyd;R rkd;ghl;bypUe;J   

             
1

𝑓
= 

1

𝑣
− 

1

𝑢
 

             
1

𝑢
= 

1

𝑣
−
1

𝑓
  =

1

− 0.2
−

1

− 0.3
  =  −

10

 6
  

            𝑢 = −
6

10
= −0.6 kP 

 ∴ 2F-y; nghUs; 𝟎.𝟔 kP njhiytpy; 
itf;fg;gLfpwJ. 

5. fpl;lghHitf; FiwghL cila xU 
kdpjuhy;> 4 kP njhiytpy; cs;sg; 
nghUs;fis kl;LNk fhz ,aYk;. mtH 
20 kP njhiytpy; cs;sg; nghUis mtH 
fhz tpUk;gpdhy; gad;gLj;jg;glNtz;ba 
Fop nyd;rpd; Ftpaj; njhiyT vd;d?   
    [AUG – 2022, MAY - 2022] [TB – 28]        
juTfs; :    𝑥 = 4 kP kw;Wk; 𝑦 = 20 kP 
jPu;T   :   ghu;itf; Fiwghl;ilr; rupnra;a 
gad;gLj;jg;gl Ntz;ba nyd;rpd; Ftpaj; 

njhiyT> 𝑓 =
𝑥𝑦

𝑥−𝑦
=
4 ×20

4−20
=

80

−16
= −5 kP  

ghu;itf; Fiwghl;ilr; rupnra;a 
gad;gLj;jg;gl Ntz;ba nyd;rpd; jpwd; 

  P = 
1

𝑓
=

1

−5
= −𝟎. 𝟐 𝐃   

∴ fpl;lg;ghu;it FiwghL cila xU 
kdpjdhy; gad;gLj;jf;$ba nyd;rpd; 
Ftpaj;njhiyT 5 kP & nyd;rpd; jpwd; 0.2 D. 

6. J}ug;ghHitf; Fiwghl;lhy; 
ghjpf;fg;gl;l kdpjH xUthpd; mz;ikg; 
Gs;spahdJ 1.5 kP njhiytpy; cs;sJ. 
mtUila ghu;itf; Fiwghl;il 
rhpnra;a gad;gLj;jg;gl Ntz;ba 
Ftpnyd;rpd; Ftpaj; njhiyitf; 
fzf;fpLf.               [TB – 28]               
juTfs; :     d = 1.5 kP>       

        D = 25 nr.kP = 0.25 kP 
jPu;T   :  

ghu;itf; Fiwghl;ilr; rupnra;a 
gad;gLj;jg;gl Ntz;ba nyd;rpd; 
Ftpaj;njhiyT> 

       f =
d×D

d−D
 =

1.5 ×0.25

1.5−0.25
 

         = 
0.375

1.25
=  0.3 kP 

        𝐟 = 𝟎. 𝟑 kP 
$Ljy; fzf;Ffs; 

7. xU nyd;rpd; jpwd; −𝟐 ilahg;lu; 
vdpy;> nyd;rpd; FtpaJ}uj;ijf; 
fhz;f.                                [PTA – 4] 
juTfs; :  
  nyd;rpd; jpwd; (P) = −2D  

jPu;T  :  nyd;rpd; jpwd; (P) = 
1

𝑓
                                       

                                             = −2D                                        

                                                  f = 
1

−2
  = 

− 0.5 kP 
∴ nyd;rpd; FtpaJ}uk; 0.5 kP MFk;. 

8. 3 nrkP cauKs;s nghUnshd;W 10 nrkP 
J}uj;jpy; Ftpnyd;rpd; Kd; itf;fg;gLfpwJ. 
nyd;rpd; ikaj;jpypUe;J 20nrkP njhiytpy; 
gpk;gk; cUthfpwJ vdpy; gpk;gj;jpd; 
cUg;ngUf;fk; kw;Wk; cauj;ijf; fzf;fpLf.                                                                                                              
juTfs; :                                                      [PTA – 5] 
   h = 3 nrkP ;   u = 10 nrkP ;   v = 20  nrkP 

jPu;T : cUg;ngUf;fk;>  m = 
𝑣

𝑢
 = 
20

10
 = 2  

cUg;ngUf;fk;> m = 
ℎ′

ℎ
 ⇒ ℎ′ = 2×3=6 nrkP 

gpk;gj;jpd; cUg;ngUf;fk; 2 kw;Wk; cauk; 6 nr.kP 
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3. ntg;g ,aw;gpay; 
  

1. fhg;gH jz;bid ntg;gg;gLj;Jk; NghJ mjd; FWf;Fntl;L gug;G 10 kP2 ypUe;J 11 kP2 Mf 
caUfpwJ. fhg;gH jz;bd; njhlf;f ntg;gepiy 90 K vdpy; mjDila ,Wjp 
ntg;gepiyia fzf;fpLf. (fhg;ghpd; gug;G ntg;g tphpT Fzfj;jpd; kjpg;G 0.0021 K-1) 

juTfs; :        Aₒ = 10 kP2,       A = 11kP2 ,        ∆A = 11 − 10 = 1 kP2 
                To = 90 K,         T = ?                ∆T = T − To = T − 90         αA = 0.0021 K-1  

jPu;T   :   gug;G ntg;g tphpT Fzfk;>  
∆A

Aₒ
= αA∆T 

                                                           ∆T =  
∆A

AₒαA
  = 

1

10 × 0.0021 
  

                                                    T− 90 = 
1

0.021
 =  47.61 

                                                             T = 47.61 + 90 = 137.6 K 

            ∴ fhg;gu; jz;bd; ,Wjp ntg;gepiy 137.6 K 
 

2. Jj;jehf jfl;bd; ntg;gepiyia 50 K mjpfhpf;Fk; NghJ> mjDila gUkd; 0.25 kP3 ypUe;J 
0.3 kP3 Mf caUfpwJ vdpy;> me;j Jj;jehf jfl;bd; gUk ntg;g tphpT Fzfj;ij fzf;fpLf. 
juTfs; :      V = 0.3 kP3       Vₒ = 0.25 kP3     ∆T = 50K 

jPu;T   :      αv  =  
∆V

Vₒ∆T
    = 

V−Vₒ

Vₒ∆T
 

                   αv   =
0.3 − 0.25

0.25 × 50
  =  

0.05

12.5
 ⇒ αv = 0.004 K

−1 

∴ Jj;jehf jfl;bd; gUk ntg;gtphpT Fzfk; 𝟎. 𝟎𝟎𝟒 𝑲−𝟏. 
 

khjpupf; fzf;Ffs; 
3. 70 kpyp nfhs;ssT cs;s nfhs;fydpy; 50 kpyp jputk; epug;gg;gl;Ls;sJ. jputk; mlq;fpa  

nfhs;fyid ntg;gg;gLj;Jk; NghJ jputj;jpy; epiy nfhs;fydpy; 50 kpyp-ypUe;J 48.5 kpyp 
Mf FiwfpwJ. NkYk; ntg;gg;gLj;Jk; NghJ nfhs;fydpy; jputj;jpd; epiy 51.2 kpyp Mf 
caUfpwJ vdpy; jputj;jpd; cz;ik ntg;g tpupT kw;Wk; Njhw;w ntg;g tpupitf; fzf;fpLf.                                            
juTfs; :       jputj;jpd; Muk;g epiy> L1 = 50 kpyp          [TB – 39]   [PTA – 6]  
  nfhs;fydpd; tpupthy; jputj;jpd; epiy L2 = 48.5 kpyp 
           jputj;jpd; ,Wjp epiy> L3 = 51.2 kpyp 
jPu;T   :            Njhw;w ntg;g tpupT> L3 − L1  = 51.2 kpyp−   50 kpyp  = 1.2 kpyp 
       cz;ik ntg;g tphpT> L3 − L2  = 51.2 kpyp− 48.5 kpyp = 2.7 kpyp 

∴ cz;ik ntg;gtpupT 𝟐. 𝟕 kpyp kw;Wk; Njhw;w ntg;gtpupT  𝟏.𝟐 kpyp 
4. khwhj ntg;gepiyapy; cs;s thAtpd; mOj;jj;ij ehd;F klq;F mjpfupf;Fk;NghJ> 

mt;thAtpd; gUkd; 20 𝐜𝐜 (𝐕𝟏𝐜𝐜)ypUe;J 𝐕𝟐 𝐜𝐜Mf khWfpwJ vdpy;> gUkd; 𝐕𝟐 𝐜𝐜itf; 
fzf;fpLf.                                            [TB – 39]  [PTA – 3]  
juTfs; : njhlf;f mOj;jk; (P1)= P              ,Wjp mOj;jk; (P2)  = 4P  

   njhlf;f gUkd; (V1)   =  20cc = 20 nr.kP3 (∵ cc vd;gJ fd.nr.kP (my;yJ) nr.kP3) 
     ,Wjp gUkd; (V2)   =  ?  

jPu;T   : ghapy; tpjpapd; gb> PV = khwpyp 
                                   P1V1  = P2V2  

                                        V2 =
P1

P2
× V1  =  

P

4P
× 20 nr.kP3  ⇒    V2 = 5  nr.kP

3 (i.e.) 5 cc 

∴ ,Wjp gUkd; V2 , 5 nr.kP3 (my;yJ) 5 cc. 
 

fzf;fPLfs; 
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$Ljy; fzf;Ffs; 
5. 303 K ntg;gepiyapy; xU mYkpdpa jz;bd; ePsk; 50 kP vdpy; mjid 323 K 

ntg;gepiyf;F ntg;gg;gLj;Jk; NghJ mjd; ePsj;jpy; Vw;gLk; khw;wj;jpidf; fzf;fpLf. 
(mYkpdpaj;jpd; ePs;tphpTf; Fzfk; 𝟐𝟑 × 𝟏𝟎−𝟔𝐊−𝟏)                     [PTA – 1]  

juTfs; :  ΔL= ePsj;jpy; Vw;gLk; khw;wk;,     ∆T =  323K− 303K = 20 K             

            L0 (cz;ikahd ePsk;) = 50 m,         αL = 23 ×10-6 K-1 

jPu;T   :    
∆L

L0
 =  αL ∆T    

                 ∆L = αL ∆T × L0  
                 ∆L = (23 ×10-6) × 20 × 50 = 0.023 

              ∴ mYkpdpa jz;bd; ePsj;jpy; Vw;gLk; khw;wk; 0.023 kP. 
6. 𝟖𝟎° ghud; P̀l; ntg;gepiyia nfy;tpd; ntg;gepiyf;F khw;Wf?                        [PTA – 6] 

juTfs; :    ntg;gepiy  = 80°F  

jPu;T   :    /ghud; P̀l;bypUe;J nfy;tpd;>  K = (F + 460) ×
5

9
  

                                                                   K = (80 + 460) ×
5

9
= 300 K 

4. kpd;Ndhl;ltpay; 
 

1. xU kpd;ryitg; ngl;b mjpfgl;r ntg;gj;ij ntsptpLk;NghJ 420 thl; kpd;jpwid 
Efu;fpwJ. Fiwe;j gl;r ntg;gj;ij ntsptpLk; NghJ 180 thl; kpd;jpwid Efu;fpwJ. 
mjw;F 220 Nthy;l; kpd;dOj;jk; nfhLf;fg;gl;lhy; ,U epiyfspYk; mjd; topNa ghAk; 
kpd;Ndhl;lj;jpd; msTfis fzf;fpL. 
juTfs; :          nfhLf;fg;gLk; kpd;dOj;jk; V = 220 V 

mjpfgl;r ntg;gj;ij ntsptpLk;NghJ, P = 420 W 

jPu;T   :                    P = VI 

             ∴ I = 
P

V
 = 
420

220
 = 
21

11
 = 1.909 A 

Fiwe;jgl;r ntg;gj;ij ntsptpLk; NghJ, P = 180 W 

        P = VI 

           ∴ I = 
P

V
 = 
180

220
 = 

9

11
 = 0.818 A 

2. 100 thl; kpd;jpwDs;s xU kpd;tpsf;F jpdKk; 5 kzpNeuk; gad;gLj;jg;gLfpwJ. ,J 
Nghy ehd;F 60 thl; kpd; tpsf;F jpdKk; 5 kzpNeuk; gad;gLj;jg;gLfpwJ. ,jd; %yk; 
[dtup khjj;jpy; Efug;gl;l kpd;dOj;j Mw;wiy fpNyh thl; kzp myfpy; fzf;fpL. 
juTfs; :     [dtup khj ehl;fspd; vz;zpf;if = 31 ehl;fs; 

                     60 thl; kpd;tpsf;Ffspd; vz;zpf;if = 4  

 60 thl; kpd;tpsf;F gad;gl;l Neuk;  = 5 kzp 
100 thl; kpd;tpsf;Ffspd; vz;zpf;if = 1 
100 thl; kpd;tpsf;F gad;gl;l Neuk;  = 5 kzp 

jPu;T   : 100 thl; kpd;jpwDs;s kpd;tpsf;fpd; kpd;dOj;j Mw;wy;  
       = P × t ×gad;gLj;jg;gl;l ehl;fspd; vz;zpf;if × tpsf;Ffspd; vz;zpf;if 

         = 100 × 5 ×  31 ×  1 = 15500 = 15.5 fpNyh thl; kzp 
      ehd;F 60 thl; kpd; tpsf;fpd; kpd;dOj;j Mw;wy;  
                    = P × t ×gad;gLj;jg;gl;l ehl;fspd; vz;zpf;if × tpsf;Ffspd; vz;zpf;if 
         =   60 × 5 ×  31 ×  4 = 37200 = 37.2 fpNyh thl; kzp 
∴ [dtup khjj;jpy; Efug;gl;l nkhj;j kpd;dOj;j Mw;wy; =  15.5 +  37.2   

       =  52.7 fpNyh thl; kzp 

fzf;Ffs; 
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3. %d;W Nthy;l; kpd;dOj;jk; kw;Wk; 600 kpy;yp Mk;gpau; kpd;Ndhl;lKk; ghAk; xU lhu;r; 
tpsf;fpdhy; cUthFk; m) kpd;jpwd;. M) kpd;jil kw;Wk; ,) ehd;F kzpNeuj;jpy; 
Efug;gLk; kpd;dhw;wy; Mfpaitfis fzf;fpLf. 

 juTfs; :     V = 3 V  ;    I = 600 mA = 600 × 10-3  A = 0.6 A 
jPu;T   :    m) kpd;jpwd; :  P = VI = 3  × 0.6 = 1.8 thl; 

  M) kpd;jil :  R = 
V

I
= 

3

0.6
= 5 Ω 

 ,) ehd;F kzpNeuj;jpy; Efug;gLk; kpd;dhw;wy; : 
                    E = kpd;jpwd; × Neuk; = 1.8 × 4 = 7.2  thl; kzp 
 

4. R kpd;jilAs;s xU fk;gpahdJ Ie;J rk ePskila fk;gpfshf ntl;lg;gLfpwJ.  
m) ntl;lg;gl;l fk;gpapd; kpd;jil ntl;lg;glhj mry; fk;gpapd; kpd;jilNahL  
   xg;gpLifapy; vt;thW khw;wkilfpwJ? 

  fk;gpahdJ Ie;J rk gFjpfshf ntl;lg;gLfpwJ ⇒  xt;nthU gFjpapd; ePsk; L′ = 
L

5
 

xt;nthU gFjpapd; kpd;jil, R′  =
𝜌L′

𝐴
 = 
𝜌L

5𝐴
 = 
R

5
 

ntl;lg;glhj mry; fk;gpapd; kpd;jilia tpl> ntl;lg;gl;l xt;nthU fk;gpapd; 
kpd;jil Ie;J klq;F FiwfpwJ. 

 

M) ntl;lg;gl;l Ie;J Jz;L fk;gpfisAk; gf;f ,izg;gpy; ,izf;Fk; NghJ mjd;    
   njhFgad; kpd;jilia fzf;fpLf. 
    Ie;J gFjp fk;gpfisAk; gf;f ,izg;gpy; ,izf;Fk; NghJ 

                                   
1

RP
 = 

1

R1
+

1

R2
+

1

R3
+

1

R4
+

1

R5
  ⇒   

1

RP
 = 

1
R
5⁄
+

1
R
5⁄
+

1
R
5⁄
+

1
R
5⁄
+

1
R
5⁄
 

                                   
1

RP
 = 
5

R
+
5

R
+
5

R
+
5

R
+
5

𝑅
        

                                   
1

RP
 = 
25

R
   ⇒ RP = 

R

25
 

,) ntl;lg;gl;l Ie;J Jz;L fk;gpfisAk; njhlu;,izg;G kw;Wk; gf;f ,izg;gpy;   
  ,izf;Fk; NghJ fpilf;Fk; njhFgad; kpd;jilfspd; tpfpjj;ij fzf;fpLf. 
   fk;gpapd; Ie;J gFjpfs; njhlu; ,izg;gpy; cs;sNghJ> mry; fk;gpf;F rkk;. 
              ∴ kpd;jil RS = R 

     njhlu; kw;Wk; gf;f ,izg;gpy; ,izf;Fk; NghJ njhFgad; kpd;jilfspd; tpfpjk;> 

Rs : Rp = 
RS

RP
 = 

R
R

25

  = 
R×25

R
 = 
25

1
    ⇒ Rs : Rp = 25 : 1   

 

khjpupf; fzf;Ffs; 

5. 12 $Yk; kpd;D}l;lk; 5 tpehb Neuk; xU 
kpd;tpsf;fpd; topahf gha;fpwJ vdpy; 
mjd; topNa nry;Yk; kpd;Ndhl;lj;jpd; 

msT vd;d? [TB-44] [SEP-21, MAY-22] 

juTfs; :  kpd;D}l;lk; (Q) = 12 $Yk;  

            Neuk; (t)  = 5 tpehb 

jPu;T   :    

        I =  
Q

t
= 

12

5
= 2.4 A 

∴ kpd;tpsf;fpd; topNa nry;Yk; 

kpd;Ndhl;lk;> I = 𝟐. 𝟒 𝐀 

6. 10 $Yk; kpd;D}l;lj;ij xU 
kpd;Rw;wpYs;s ,uz;L Gs;spfSf;fpilNa 
efu;j;j nra;ag;gLk; Ntiy 100 [{y; vdpy; 
mg;Gs;spfSf;fpilNa cs;s kpd;dOj;j 
NtWghL vd;d?              [TB – 45] 

juTfs; :     kpd;D}l;lk;(Q) = 10 $Yk;    
  nra;ag;gl;l Ntiy(W) = 100 [{y; 
jPu;T   :        

                      V =  
W

Q
= 

100

10
 = 10 V  

 ∴ kpd;dOj;j NtWghL V = 10 Nthy;l; 
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7. 30 Nthy;l; kpd;dOj;j NtWghL nfhz;l 
xU flj;jpapd; KidfSf;F ,ilNa    
2 Mk;gpau; kpd;Ndhl;lk; nry;fpwJ vdpy; 
mjd; kpd;jilia fhz;f.    [TB – 47] 
juTfs; :    

flj;jpapy; nry;Yk; kpd;dhl;lk;(I) = 2 A,  
kpd;dOj;j NtWghL (V) = 30 V 
jPu;T  :  

  Xk; tpjpapd; gb> 

        R =  
V

I
= 

30

2
= 𝟏𝟓 Ω 

 

9. 5 Ω> 3 Ω> kw;Wk; 2 Ω kpd;jil kjpg;Gfs; 
nfhz;l %d;W kpd;jilahf;fpfs;        
10 Nthy;l; kpd;fyj;Jld; njhlupizg;gpy; 
,izf;fg;gl;Ls;sJ. njhFgad; kpd;jil 
kw;Wk; kpd;Rw;wpy; ghAk; kpd;Ndhl;lj;ijAk; 
fhz;f.                     [TB – 49] 
juTfs; :  R1 = 5 Ω,       R2 = 3 Ω,      

                   R3 = 2 Ω,        V = 10 V  

jPu;T   :     Rs = R1 + R2 + R3     

                       =  5 + 3 + 2  = 10 Ω  

                   I  = 
V

RS
 = 

10

10 
   = 1 A  

   ∴  kpd;Rw;wpy; ghAk; kpd;Ndhl;lk; 1A. 

8. 10 kPl;lu; ePsKk;> 𝟐 × 𝟏𝟎−𝟕 𝒎𝟐> 
FWf;Fntl;L gug;Gk; nfhz;l fk;gpapd; 
kpd;jil 2 Xk; vdpy; mjd; (i) kpd;jil 
vz; (ii) kpd; flj;J jpwd; kw;Wk;       
(iii) kpd; flj;J vz; Mfpatw;iw fhz;f?                                        
[TB – 48] 

juTfs; :      ePsk; L = 10 kP>   

      kpd;jil R = 2 Xk;> 

FWf;Fntl;L gug;G A = 2 × 10−7 kP2    

jPu;T   : 

(i) kpd;jil vz;> ρ = 
RA

L
 

                = 
2×2×10−7 

10
 

              ρ = 4 × 10−8  Xk; kP 

(ii) kpd;flj;J jpwd; G = 
1

R
= 

1

2
 

         G = 0.5 Nkh 

(iii) kpd;flj;J vz; σ = 
1

ρ
  

                 =
1

4×10−8 
 

         𝛔 = 𝟎. 𝟐𝟓 × 𝟏𝟎𝟖  Nkh kP-1. 
 

10. 5Ω kpd;jil nfhz;l kpd; #Nlw;wp xU kpd; %yj;Jld; ,izf;fg;gLfpwJ. 6 𝐀 
kpd;Ndhl;lkhdJ ,e;j R+Nlw;wp topahf gha;fpwJ vdpy; 5 epkplq;fspy; cUthFk; 
ntg;gj;jpd; msit fhz;f.                   [TB – 51, 52] [SEP – 2020, PTA – 4] 
juTfs; :   kpd;jil R = 5 Ω,      kpd;Ndhl;lk;  I = 6 A   

        fhyk;, t = 5 epkplk;  = 5 × 60 = 300 tpehb 

jPu;T   :   cUthFk; ntg;gj;jpd; msT> 
          H = I2 Rt   

                          = 6 × 6 × 5 × 300  

                      H = 54000 J = 54 kJ 

   ∴ 5 epkplq;fspy; cUthFk; ntg;gj;jpd; msT 54000 J   (m)  54 kJ. 
 

11. ,uz;L kpd;tpsf;Ffspd; jpwd; kw;Wk; kpd;dOj;j NtWghL KiwNa 60 W, 220 V kw;Wk;        
40 W, 220 V. ,uz;by; ve;j tpsf;F mjpf kpd;jilia ngw;wpUf;Fk;?       [TB – 55] 

kpd;jpwd;> 𝐏 = 
𝐕𝟐

𝐑
           

 kpd;dOj;j NtWghL V ,uz;L kpd;tpsf;FfspYk; xNu kjpg;ghf ,Ug;gjhy; 
kpd;jpwd;(P) kpd;jilf;F (R) vjpu; tpfpjj;jpy; ,Uf;fpwJ. 

 vdNt> Fiwe;j kpd;jpwd; nfhz;l kpd;tpsf;Ff;F mjpf kpd;jilia ngw;wpUf;Fk;. 
MfNt 40W, 220V mstpidf; nfhz;l kpd;tpsf;F mjpf kpd; jilia ngw;wpUf;Fk;. 
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12. xU kpd;Rw;wpy; nghUj;jg;gl;L;s;s 100 

W, 200 V kpd;tpsf;fpy; ghAk; 
kpd;Ndhl;lk; kw;Wk; kpd;jilia 
fzf;fpL. [TB – 55] 
juTfs;:    kpd;jpwd; P = 100 W,       
      kpd;dOj;jk; V = 200 V   
jPu;T:   kpd;jpwd;     P = VI  

  ∴ kpd;Ndhl;lk;> I = 
P

V
 = 

100

200 
 = 0.5 A     

    kpd;jil R = 
V

I
 = 
200

0.5
= 𝟒𝟎𝟎 𝛀 

13. 10 $Yk; kpd;D}l;lk; 5 tpehb Neuk; xU 
kpd;tpsf;fpd; topahf gha;fpwJ vdpy; 
mjd; topNa nry;Yk; kpd;D}l;lj;jpd; 
msT vd;d?         [MDL – 19] 

juTfs; :  kpd;D}l;lk; (Q) = 10 $Yk;  

      Neuk; (t)  = 5 tpehb 

jPu;T   :   I =  
Q

t
= 

10

5
= 2 A   

 ∴ kpd;tpsf;fpd; topNa nry;Yk;   
  kpd;Ndhl;lk;> I = 𝟐 𝐀 

 

 

14. fPNo nfhLf;fg;gl;Ls;s kpd;Rw;wpy; 5Ω> 10Ω> kw;Wk; 2𝟎Ω  kpd;jil cila 
𝑹𝟏, 𝑹𝟐 kw;Wk; 𝑹𝟑 Mfpa %d;W kpd;jilahf;fpfs; ,izf;fg;gl;Ls;sd.        [TB – 56] 

m) xt;nthU kpd;jil topahf nry;Yk; kpd;Ndhl;lk;. 
M) kpd;Rw;wpy; ghAk; nkhj;j kpd;Ndhl;lk;. 
,) kpd;Rw;wpy; cs;s nkhj;j kpd;jil Mfpaitfis fzf;fpLf.                        

m) %d;W kpd;jilahf;fpfs; gf;f ,izg;gpy; 
,izf;fg;gl;Ls;sjhy; %d;W kpd;jilahf;fpfSf;F vjpuhf 
cs;s kpd;dOj;jk; rkkhf ,Uf;Fk;. ⇒ V = 10 V 

        𝑅1 topahf nry;Yk; kpd;Ndhl;lk; I1=
V

R1 
= 

10

5
= 2 A  

       𝑅2 topahf nry;Yk; kpd;Ndhl;lk; I2 =
V

R2 
= 

10

10
= 1 A  

       𝑅3 topahf nry;Yk; kpd;Ndhl;lk; I3 =
V

R3 
= 

10

20
= 0.5 A  

M) kpd;Rw;wpy; ghAk; nkhj;j kpd;Ndhl;lk;> I = I1 + I2 + I3 
             I = 2 + 1 + 0.5  = 3.5 A 

,) kpd;Rw;wpy; cs;s nkhj;j kpd;jil>  
1

RP
=

1

R1
+

1

R2
+

1

R3
 = 

1

5
+

1

10
+

1

20
 

                 
1

RP
= 
4+2+1

20
=

7

20
 

                 Rp = 
20

7
 = 2.857 Ω 

 

15. 1 Ω> 2 Ω kw;Wk; 4 Ω Mfpa kpd; jilfisf; nfhz;l %d;W kpd;jilahf;fpfs; xU 
kpd;Rw;wpy; ,izahf ,izf;fg;gl;Ls;sJ. 1 Ω kpd;jil nfhz;l kpd; jilahf;fp 
topahf 1A  kpd;Ndhl;lk; nrd;why; kw;w ,U kpd; jilahf;fpfs; topahf nry;Yk; 
kpd;Ndhl;lj;jpd; kjpg;gpid fhz;f.                                [TB – 56] 

  juTfs; :    R1 = 1 Ω,     R2 = 2 Ω,     R3 = 4 Ω    kpd;Ndhl;lk;  I1 = 1 A  

  jPu;T :  1 Ω kpd;jilf;F vjpuhf ,Uf;Fk; kpd;dOj;j NtWghL  V1 = I1R1 = 1× 1 = 1 V 

     ,q;F kpd;jilfs; njhlupizg;gpy; ,Ug;gjhy; %d;W kpd;jilf;F vjpuhfTk; 
rkkhd kpd;dOj;j NtWghNl ,Uf;Fk;. 

       2 Ω kpd;jil topahf ghAk; kpd;Ndhl;lk;> I2 =
V

R2 
= 

1

2
= 0.5 A 

       4 Ω  kpd;jil topahf ghAk; kpd;Ndhl;lk;> I3 =
V

R3 
= 

1

4
= 0.25 A 

        2Ω kpd;jil topahf ghAk; kpd;Ndhl;lk; 0.5A & 4Ω kpd;jil topahf ghAk;    
        kpd;Ndhl;lk; 𝟎. 𝟐𝟓𝐀. 
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$Ljy; fzf;Ffs; 
16. nfhLf;fg;gl;Ls;s kpd;Rw;wpy; AC 

KidfSf;fpilNa cs;s njhFgad; 

kpd; jiliaf; fhz;f.    [PTA – 2]  

 
juTfs; :    ,uz;L 5 Ω kpd;jilfs; njhlu; 

,izg;gpy; ,izf;fg;gl;L gpd;> 10 Ω  kpd; 
jilAld; ,izahf ,izf;fg;gl;Ls;sJ.  

jPu;T   :   Rs = R1 + R2  = 5 + 5 = 10 

          
1

Rp
 = 

1

10
 + 

1

10
 = 

2

10
 = 
1

5
  ⇒      Rp = 5 Ω 

 

18. 5 Xk; kpd;jilAs;s xU fk;gpahdJ 
Ie;J rk ghfq;fshf ntl;lg;gLfpwJ. 
ntl;lg;gl;l Ie;J fk;gpj; 
Jz;LfisAk; gf;f ,izg;gpy; 
,izf;Fk; NghJ mtw;wpd; 
njhFgad; kpd;jilapidf; 

fzf;fpLf.              [PTA – 3]  

juTfs; :   xU gf;fj;jpd; ePsk;> L’  =  
L

5
 

jPu;T   : R’ = 
ρL′

A
 = 
ρL

5A
 = 
R

5
= 

5

5
 = 1 Ω 

  gf;f ,izg;gpy; njhFgad; kpd;jil>  

        
1

Rp
=

1

R’ 
 + 

1

R’ 
 + 

1

R’ 
 + 

1

R’ 
 + 

1

R’ 
 = 

5

R’
 = 5 Ω 

    ∴ njhFgad; kpd;jil> Rp  =
1

5
 = 0.2 Ω 

17. glj;jpy; fhl;bAs;sthW 6 Nthy;l; 
kpd; fyj;NjhL 20 Xk; kpd;jil 
nfhz;l kpd;tpsf;F kw;Wk; 4 Xk; 
kpd;jil nfhz;l kpd;jilahf;fp 
njhlupizg;gpy; ,izf;fg;gl;Ls;sJ. 

vdpy;   [PTA – 6] 
m) kpd;Rw;wpd; nkhj;j kpd;jiliaf; fhz;f. 
M) kpd;Rw;wpy; ghAk; kpd;Ndhl;lj;jpidf; 

fhz;f. 
,) kpd;jilahf;fpapd; FWf;Nf cs;s 

kpd;dOj;j NtWghl;ilf; fhz;f.  
 

 

 

 

 

juTfs; :  R1 = 20 Ω,  R2 = 4 Ω,  V = 6 V 

jPu;T   :    

m)kpd;Rw;wpd; nkhj;j kpd;jil> Rs = R1 +R2   

       Rs  = 20 Ω + 4 Ω          Rs = 24 Ω 

M)kpd;Rw;wpy; ghAk; kpd;Ndhl;lk;> I = 
V

R
=

6

24
 

                     I = 𝟎.𝟐𝟓 𝐀 

,)kpd;jilahf;fpapd; FWf;Nf kpd;dOj;j 
NtWghL> V = I × R = 0.25 × 4 = 1 V 

  
1. ,U kpd;jilahf;fpis gf;f ,izg;gpy; ,izf;Fk; NghJ mjd; njhFgad; kpd;jil 

2Ω. njhlupizg;gpy; ,izf;Fk; NghJ mjd; njhFgad; kpd;jil 9 Ω. ,U 
kpd;jilfspd; kjpg;GfisAk; fzf;fpLf. 

jPu;T:   
1

RP
 = 

1

R1
+

1

R2
 = 
1

2
     ………… (1) 

Rs = R1 + R2 = 9 Ω  …………  (2) 

⇒   R2 = 9 – R1             ………… (3) 

rkd;ghL (3) I (1)-y; gpujpapl 

      
1

R1
+

1

9 − R1
 = 
1

2
  

     
9 − R1 + R1

R1 (9 − 𝑅1)
   = 

1

2
 

                   
9

R1(9 − 𝑅1)
  = 

1

2
 

                              18 = 9 R1 – R1
2 

           R1
2 − 9 R1+18 = 0 

          (R1 – 3) (R1– 6) = 0 

           R1 = 3 Ω     (my;yJ)    R1 = 6 Ω 

R2 = 9 – 3 = 6 Ω    (my;yJ)  R2 = 9 – 6 = 3 Ω 

∴  ,U kpd;jilahf;fpfspd; kpd;jilfs; 3Ω & 6Ω 

cau; rpe;jid tpdhf;fs; 
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2. Ie;J Mk;gpau; kpd;Ndhl;lk; ghAk; xU 
kpd;Rw;wpy; xU tpdhb Neuj;jpy; ghAk; 
vyf;l;uhd;fspd; vz;zpf;ifia fzf;fpL.      
juTfs; :  I  = 5 A      Neuk;, t = 1 s   

      e = 1.6 × 10−19$Yk; [MDL – 19] 

 jPu;T   :  vyf;l;uhd;fspd; vz;zpf;if 
‘n’ vdf; nfhs;f. [∵ Q = ne] 

  I = 
Q

t
 = 
ne

t
    ⇒n = 

It

e
  = 

5×1

1.6 ×10−19
 

              n = 3.125 × 1019 vyf;l;uhd;fs; 
 ∴ xU tpdhb Neuj;jpy; ghAk; vyf;l;uhd;fspd; 
vz;zpf;if 3.125 × 1019 MFk;. 

3. 10Ω kpd;jilAs;s xU fk;gpj; Jz;bd; ePsj;ij 
mjd; mry; ePsj;jpypUe;J %d;W klq;F 
ePl;bj;jhy; mjd; kpd;jilapd; kjpg;G vt;tsT?  
juTfs; :     R  = 10 Ω  ; mry; ePsk; =  L ;   

mjpfupj;j ePsk; = 3 L vdf; nfhs;f. 
jPu;T   :  ePsj;ij mjd; mry; ePsj;ij Nghy 
3 klq;F caHj;jpdhy;> FWf;F ntl;bd; 
gug;gsT 3 klq;F FiwfpwJ. ∴  A′ = 𝐴/3 

   Gjpa kpd;jil, R′  =  
ρL′

A′
 = 
ρ3L

𝐴/3
 = 9 

ρL

A
 = 9 R 

                            R′ =  9 × 10 =  90 Ω 

    ∴ Gjpa kpd;jilapd; kjpg;G 90Ω 
 

 

5. xypapay; 
 

1. ,uh[];jhd; ghiytdq;fspy; fhw;wpd; ntg;gepiy 𝟒𝟔°𝐂-I mila ,aYk;. me;j 

ntg;gepiyapy; fhw;wpy; xypapd; jpirNtfk; vd;d? (V0  = 𝟑𝟑𝟏 kPtp
-1) 

                  V0 = 331 m s-1            T = 46℃    

 

                  VT = V0 + 0.61 T = 331+ 0.61 × 46 = 359.06 kPtp
-1 

 

 

1. xU Clfj;jpy; 200 Hz mjpu;ntz; cila 

xypahdJ 400 kPtp-1 Ntfj;jpy; guTfpwJ 

xyp miyapd; miyePsk; fhz;f. 

juTfs; : mjpu;ntz;> n = 200 Hz 

        jpirNtfk;> v = 400 kPtp-1 

          miyePsk;> λ = ? 

jPu;T   :    jpirNtfk; v = n 𝜆   ⇒ 𝜆 =   
v

n 
 

                                     𝜆  =
400

200 
= 𝟐 kP         

2. thdj;jpy; kpd;dy; Vw;gl;L 9.8 

tpehbfSf;Fg; gpd;G ,bNahir Nfl;fpwJ. 

fhw;wpy; xypapd; jpirNtfk; 300 kPtp-1 vdpy; 

Nkff;$l;lq;fs; vt;tsT cauj;jpy; 

cs;sJ? 

juTfs; :    fhyk;> t = 9.8 tpehbfs;  

      jpirNtfk;> v = 300 kPtp-1     

  Nkfj;jpd; cauk;> d = ? 

jPu;T   :   v =  
cauk;

fhyk;
    ⇒  cauk; = 𝑣 × 𝑡      

=  300 × 9.8 = 2940 kP 

         ∴ Nkfj;jpd; cauk;  2940 kP 

rpW tpdh 

fzf;fPLfs; 
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3. xUtu; 600 Hz mjpu;ntz; cila xyp 
%yj;jpypUe;J 400 kP njhiytpy; 
mku;e;Js;shu;. xyp %yj;jpypUe;J tUk; 
mLj;jLj;j ,Wf;fq;fSf;fhd miyT 
Neuj;ijf; fhz;f? 
juTfs; : xypapd; mjpu;ntz;> n = 600 Hz    
mLj;jLj;j ,Wf;fq;fSf;F ,ilapyhd 
fhyk;>T = ?  

jPu;T   :    
mLj;jLj;j              
,Wf;fq;fSf;F   =  miyapd; 
,ilapyhd fhyk;                fhyk; (T) 

        T =
1

n
  

         =
1

600
= 0.00166 tpehbfs;         

       T = 𝟏.𝟕 × 𝟏𝟎−𝟑  tpehbfs;. 

4. xU fg;gypypUe;J flypd; Moj;ij Nehf;fp 
kPnahypf; fjpu;fs; nrYj;jg;gLfpwJ. 
flypd; Moj;ij mile;J vjpnuhypj;J   
1.6 tpehbfSf;Fg; gpwF Vw;gpia 
milfpwJ vdpy; flypd; Mok; vd;d? 
(fly; ePupy; xypapd; jpirNtfk; 1400 kPtp-1) 
juTfs; :  miy mDg;Gjy; kw;Wk; 

ngWjYf;F ,ilNa cs;s fhy 
,ilntsp> t = 1.6 tp 

jPu;T   :  

fly; ePupy; xypapd; jpirNtfk;> V = 1400 kPtp-1             
                     flypd; Mok; = ? 

  miy gazpj;j J}uk; = 2d      

          jpirNtfk;, V = 
2d

t
   ⇒  d = 

V t

2
 

                             d =
1400 × 1.6

2
= 𝟏𝟏𝟐𝟎 kP 

5. xUtu; 680 kP ,ilntspapy; mike;Js;s ,uz;L nrq;Fj;jhdr; Rtu;fSf;F ,ilNa 
epw;fpwhu;. mtu; jdJ iffisj; jl;Lk; XirahdJ vjpnuhspj;J KiwNa 0.9 tpehb 
kw;Wk; 1.1 tpehb ,ilntspapy; Nfl;fpwJ fhw;wpy; xypapd; jpirNtfk; vd;d? 

juTfs; :  t1 = 0.9 tp  kw;Wk;  t2 = 1.1 tp Mfpad 2 vjpnuhypfs; milAk; Neuk;.  

                    fhw;wpy; xypapd; jpirNtfk;, V = ?                                                                 

 jPu;T   :  d1, d2  vd;gd kdpjDf;Fk; RtUf;Fk; ,ilapyhd J}uk; 

V =
2d1

t1
  

      d1 =  
𝑉×𝑡1

2
 

       V =
2d2

t2
  

      d2 = 
𝑉×𝑡2

2
 

               d1 + d2  =   
𝑉×𝑡1

2
+ 

𝑉×𝑡2

2
  =  

𝑉

2
 (t1 + t2) =  680 kP 

          
𝑉

2
 (0.9 + 1.1) =  680 kP 

                             
𝑉

2
 × 2  = 680 kP  ⇒  V  = 680 kPtp-1   

 

6. ,uz;L Nfl;Feu;fs; 4.5 fp.kP ,ilntspapy; 
,uz;L glFfis epWj;jpAs;sdu;. xU 
glfpypUe;J> ePupd; %yk; nrYj;jg;gLk; 
xypahdJ 3 tpehbfSf;Fg; gpwF kw;nwhU 
glif milfpwJ. ePupy; xypapd; 
jpirNtfk; vd;d? 

juTfs; :    d = 4.5 fp.kP = 4500 kP> 

          t = 3 tpehb 

jPu;T   :   xypapd; jpirNtfk;> V =
d

t
 

           V =
4500

3
= 𝟏𝟓𝟎𝟎 kPtp-1  

7. fg;gypypUe;J mDg;gg;gl;l kPnahypahdJ 
flypd; Moj;jpy; vjpnuhypj;J kPz;L 
Vw;gpia mila 1 tpehb 
vLj;Jf;nfhs;fpwJ. ePupy; xypapd; Ntfk; 
1450 kPtp-1 vdpy; flypd; Mok; vd;d? 
juTfs; :jpirNtfk; = 1450 kPtp-1>fhyk; = 1tp 

jPu;T   :  jpirNtfk;  =  
2 × flypd; Mok;

fhyk;
 

   ⇒ flypd; Mok; =
jpirNtfk; × fhyk;

2
 

                                = 
1450 × 1

2
= 725 kP 

flypd; Mok; 𝟕𝟐𝟓 kP. 
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khjpupf; fzf;Ffs; 
8. ve;j ntg;gepiyspy; xypapd; jpirNtfkhdJ 𝟎° 𝑪 y; cs;sij tpl ,ul;bg;ghFk;? 

juTfs; :  Njitahd ntg;gepiy T° C vdf; nfhs;Nthk;.                [TB – 62] 

V1 kw;Wk; V2 vd;git KiwNa T1 K  kw;Wk; T2 K ntg;gepiyapy; xypapd; jpirNtfk; MFk;.       

     T1 = 273K (0° C) kw;Wk;  T2  = (T° C + 273)K  ,q;F     
𝑉2

𝑉1
= 2 vdf; nfhLf;fg;gl;Ls;sJ. 

jPh;T   :  
𝑉2

𝑉1
 = √

𝑇2

𝑇1
 = √

𝑇+273

273
 = 2  

     vdNt,  
𝑇+273

273
= 4   ⇒ T = (273 x 4) – 273       ⇒  T =  1092 –  273 = 819℃ 

∴ 819°𝐶 ntg;gepiyspy; xypapd; jpirNtfkhdJ 0° 𝐶 y; cs;sij tpl ,ul;bg;ghFk;.   

9. 90 Hz mjph;ntz;iz cila xyp %ykhdJ xypapd; jpirNtfj;jpy; (1/10) klq;F Ntfj;jpy; 
Xa;T epiyapy; cs;s Nfl;Feiu milfpwJ. Nfl;Feuhy; czug;gLk; mjph;ntz; vd;d?  

juTfs; :  Vs =
1

10
 v,        n = 90 Hz                                                           [TB – 68]  [PTA – 4] 

jPh;T   : Xa;T epiyapy; cs;s Nfl;Feiu Nehf;fp> xyp %yk; efUk;NghJ> Njhw;w 

mjph;ntz;Zf;fhdr; rkd;ghL>  𝑛′ = (
𝑉

𝑉−𝑉𝑠
) 𝑛 

                                           = (
𝑉

𝑉−(
1

10
)𝑣
)𝑛 = (

v
(10−1)v

10

)𝑛 = (
10

9
) 𝑛 

                                                       𝑛′ = (
10

9
) × 90 = 100 Hz 

 Nfl;Feuhy; czug;gLk; mjph;ntz; 100 Hz. 
10. 500 Hz mjph;ntz;iz cila xyp %ykhdJ> 30 kPtp-1 Ntfj;jpy; Nfl;Feiu Nehf;fp 

efh;fpwJ. fhw;wpy;; xypapd; Ntfk; 330 kPtp-1. vdpy; Nfl;Feuhy; czug;gLk; xypapd; 
mjph;ntz; vd;d?                                                                                         [TB – 68]  [PTA – 2] 

juTfs; :  V = 330 kPtp-1> Vs = 30 kPtp
-1> n =  500 Hz                                                                

jPh;T   : xa;T epiyapy; cs;s Nfl;Feiu Nehf;fp> xyp %yk; efUk;NghJ> Njhw;w        

   mjph;ntz;Zf;fhdr; rkd;ghL>  𝑛′ = (
𝑉

𝑉−𝑉𝑠
)𝑛 = (

330

330−30
) × 500 

                                                                                 𝑛′ = (
330

300
) × 500 =

11

10
× 500 = 550 Hz 

    Nfl;Feuhy; czug;gLk; mjph;ntz; 550 Hz. 
11. xU xyp %ykhdJ  50 kPtp-1 jpirNtfj;jpy; Xa;T epiyapy; cs;s Nfl;Feiu Nehf;fp 

efUfpwJ. Nfl;Feuhy; czug;gLk; Nehf;fp efUfpwJ. Nfl;Feuhy; czug;gLk; xyp 
%yj;jpd; mjph;ntz;zhdJ 1000 Hz MFk;. me;j xyp %ykhdJ Xa;T epiyapy; cs;s 
Nfl;Feiu tpl;L tpyfpr; nry;Yk; NghJ czug;gLk; Njhw;w mjph;ntz; vd;d? (xypapd; 
jpirNtfk; 330 kP tp-1)                                                                               [TB – 68]  [MDL – 19]   

juTfs; :  V = 330 kPtp-1,    Vs = 50 kPtp
-1,     n =  1000 Hz   

jPu;T   : xa;T epiyapy; cs;s Nfl;Feiu Nehf;fp> xyp %yk; efUk;NghJ> Njhw;w        

mjph;ntz;Zf;fhdr; rkd;ghL>  𝑛′ = (
𝑉

𝑉−𝑉𝑠
) 𝑛 

                                                  1000 = (
330

330−50
) 𝑛 = (

330

280
) n ⇒  n = (

1000×280

330
)= 848.48 Hz 

xyp %yj;jpd; cz;ikahd mjph;ntz; 848.48 Hz MFk;. Xyp %ykhdJ Nfl;Feiu 
tpl;L tpyfpr; nry;Yk;NghJ cs;s Njhw;w mjph;ntz;zpw;fhdr; rkd;ghL 

                                                      𝑛′ = (
𝑉

𝑉+𝑉𝑠
) 𝑛 = (

330

330+50
) × 848.48 = 736.84 Hz 

xypapd; Njhw;w mjph;ntz; 736.84 Hz. 
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12. Nfl;Feuhy; Nfl;fg;gLk; Njhw;w mjph;ntz;zhdJ cz;ikahd mjph;ntz;zpy; 
ghjpahf ,Uf;f Ntz;Lnkdpy; xyp %yk; vt;tsT Ntfj;jpy; Nfl;Feiu tpl;L tpyfpr; 
nry;y Ntz;Lk;?                                                                                         [TB – 69]  [PTA – 5] 

juTfs; :  n′ =  
n

2
 

jPh;T    : xyp %ykhdJ> Xa;T epiyapy; cs;s Nfl;Feiu tpl;L tpyfpr; nry;Yk;NghJ>  

        Njhw;w mjph;ntz;zpw;fhd rkd;ghL> 𝑛′ = (
𝑉

𝑉+𝑉𝑠
) . 𝑛 

                                                                                   
𝑛

2
= (

𝑉

𝑉+𝑉𝑠
) . 𝑛 

                                                                                Vs   =  V 

13. xyp %yKk;> Nfl;FeUk; V/10 Ntfj;jpy; xUtiunahUtu; Nehf;fp efh;fpd;wdh;. ,q;F     
v vd;gJ xypapd; Ntfk; MFk;. Xyp %yj;jpy; ntspg;gLk; xypapd; mjph;ntz; '𝑓| vdpy;> 
Nfl;Feuhy; Nfl;fg;gLk; xypapd; mjph;ntz; vd;d?                                                   [TB – 68]   

juTfs; :  V𝑙 =
v

10
 kPtp-1,      Vs =

v

10
 kPtp-1,       n = 𝑓 

jPh;T   : xyp %yKk;> Nfl;FeUk; V/10 Ntfj;jpy; xUtiunghUth; Nehf;fp efUk;NghJ> 

Njhw;w mjph;ntz;zhdJ 𝑛′ = (
𝑉+𝑉𝑙

𝑉−𝑉𝑠
) . 𝑛 

                                             𝑛′ = (
𝑉+

𝑣

10

𝑉−
𝑣

10

) . 𝑛 = (
11v

10
×
10

9v
) 𝑓 =

11

9
𝑓 = 1.22 𝑓 

$Ljy; fzf;Ffs; 
 

14. nfhLf;fg;gl;Ls;s glj;jpypUe;J xyp 
vjpnuhypg;Gf; Nfhzj;ijf; fzf;fpLf.        

[PTA – 4]                           
 

 

                                 

    

    

jPu;T   : i = 90̊ – 50̊ = 40̊ 

gLNfhzk; (i) = vjpnuhypg;Gf; Nfhzk; (r) 

xypapd; vjpnuhypg;Gf; Nfhzk;,  (r) = 40̊ 

 

15. ntw;wplj;jpy; gazpf;Fk; 3000A° 
miyePsKs;s fz;ZW xspapd; 
mjpHntz;izf; fhz;f.     [PTA – 5]                                   
juTfs; :  

     miyePsk;> (λ)  = 3000 Å 

                                        = 3000 × 10−10 kP                                                               
jPu;T : 
   xypapd; jpirNtfk;(c)= 3 × 108 kPtp-1 

                          mjpHntz; (ν) = 
C

λ
   

                                                     = 
3×108

3000×10−10
 

                                                    =  
3×108

3×10−7
 

                 mjpHntz; (𝜈) = 1015 Hz 

 
 

16. fg;gypypUe;J mDg;gg;gl;l kPnahypahdJ flypd; Moj;jpy; vjpnuhypj;J kPz;Lk; Vw;gpia 
mila 2 tpehb vLj;Jf; nfhs;fpwJ. ePhpy; xypapd; Ntfk; 1450 kPtp-1 vdpy; flypd; 
Moj;jpidf; fzf;fpLf?                                        [PTA – 5] 

juTfs; :  v = 1450 kPtp-1>  t = 2 tpehb 
jPu;T   :      

         jpirNtfk;  =  
2 × flypd; Mok;

fhyk;
 

       flypd; Mok; =
jpirNtfk; × fhyk;

2
 

                               = 
1450 × 2

2
= 1450 kP 

         flypd; Mok; 1450 kP. 
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6. mZf;fU ,aw;gpay; 
 

 
 

1. 88Ra226 vd;w jdpkk; 3 My;gh rpijtpw;F cl;gLfpwJ vdpy; Nra; jdpkj;jpy; cs;s 
epA+l;uhd;fspd; vz;zpf;ifiaf; fzf;fpLf. 
 

 
jha; jdpkj;jpd; epiw vz; = %d;W My;gh jdpkj;jpd; epiw vz; + Nra; jdpkj;jpd; epiw vz; 
                226 = 34 +A 

                     226 = 12 + A 
                        A = 226 – 12  

                                  A  = 214 

jha; jdpkj;jpd; mZ vz; = %d;W My;gh jdpkj;jpd; mZ vz; + Nra; jdpkj;jpd; mZ vz; 
88 = 32 + Z 
88 = 6 + Z 

 Z = 88 – 6  

                    Z = 82 

epA+l;uhd;fspd; vz;zpf;if =  A – Z 
        = 214 – 82 = 132 
 
 

2. Nfhghy;l; khjpup> xU tpdhbapy; 75.6 kpy;yp fpA+up vd;w mstpy; J}z;lg;gl;l fjpupaf;fr; 
rpijtpid ntspapLfpwJ vdpy; ,r;rpijtpidg; ngf;nfhuy; myfpw;F khw;Wf. (xU 
fpA+up vd;gJ 3.71010 ngf;nfhuy;). 
             xU fpA+up = 3.71010 ngf;nfhuy; 
        75.6 kpy;yp fpA+up = 75.6 ×10-3 ×  3.7 ×1010 

                                            = 75.6×  3.7 ×107 

                                 = 279.72 ×107 

                      = 0. 28 ×1010 ngf;nfhuy;  
 

khjpupf; fzf;Ffs; 
 

3. fPo;f;fz;l mZf;fU tpidapypUe;J A, 

B, C kw;Wk; D Mfpatw;iwf; fhz;f.  

                                                   [TB – 84] 

(i) 13Al27+ A
            
→   15P

30+ B                                                                                
(ii) 12Mg24+ B 

         
→  11Na24+ C           

(iii) 92U
238+ B 

       
→   93Np239+ D  

jPu;T  : 

 (i) 13Al27+ 2He4
                     
→       15P

30+ 0n
1 

      (ii) 12Mg24+ 0n
1
                     
→      11Na24+ 1H

1 

     (iii) 92U
238+ 0n1

                     
→       93Np239+ –1e

0 

A ⟶ My;gh Jfs; ( 2He4) 

B ⟶ epA+l;uhd;  (0n1) 

C ⟶ GNuhl;lhd; (1H1) 

D ⟶ vyf;l;uhd; (–1e0) 

4. xU uhlhd; khjpupapypUe;J xU 
tpdhbapy; 3.7×103 GBq fjpupaf;fk; 
ntspahfpwJ vdpy; ,r;rpijtpid fpA+up 
myfhf khw;Wf.            [TB – 84]  

xU fpA+up = 3.7×103 Bq (xU tpdhbapy; 
Vw;gLk; rpijT) 

juTfs; :      
   1 Bq = xU tpdhbapy; Vw;gLk; rpijT 

xU fpA+up =  3.7 × 1010 Bq           

jPu;T :   

                    1 Bq =
1

3.7×1010
  fpA+up 

∴ 3.7 × 103GBq = 3.7 × 103 × 109 ×
1

3.7×1010
              

                         = 100 fpA+up 
∴ 3.7 × 103GBq = 100  fpA+up 

3  α- rpijT   88Ra226→  z-2Y
A-4 + 3 2He4 

fzf;fPLfs; 
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5. 92U
235 xU My;gh rpijtpw;Fk; xU gPl;lh 

rpijtpw;Fk; cl;gLfpwJ. ,Wjpapy; 
Gjpjhfj; Njhd;Wk; cl;fUtpy; cs;s 
epA+l;uhd;fspd; vz;zpf;ifiaf; fhz;f.  

                                                                                          [TB – 85]   
X kw;Wk; Y vd;gd My;gh kw;Wk; gPl;lh 
Jfs; ckpo;tpw;Fg; gpwF KiwNa 
cUthFk; Gjpa jdpkq;fshFk;. 
𝛂 – rpijT :  

       92U235  
  α rpijT 

→        90X
231 + 2He4 

    epiw vz; (A)  =  235 – 4 = 231 

           mZ vz; (Z)  =  92 – 2 =  90 

 𝛃 – rpijT :  

     90X
231   

  β rpijT 

→        91Y
231 + -1𝑒0 

     epiw vz; (A) =  231 (khwhky; ,Uf;Fk;)  

     mZ vz; (Z)  = 90 + 1 =  91 
 

 

epA+l;uhd;fspd; 
vz;zpf;if 

 

= 
epiw vz; –mZ vz; 

                 = 231 – 91 = 140 

∴ ,Wjpapy; Gjpjhfj; Njhd;Wk; 
cl;fUtpy; cs;s epA+l;uhd;fspd; 
vz;zpf;if 140 MFk;. 

 

6. 2 fpfp epiwAila xU fjpupaf;fg; 
nghUshdJ mZf;fU ,iztpd;NghJ 
ntspahFk; nkhj;j Mw;wiyf; 
fzf;fpLf.               [TB – 85] 

juTfs; :         

          m = 2 kg  ;      

           c = 3 × 108ms-1 

jPu;T   :  Id;];Bd; epiw Mw;wy; rkd;ghL>   

                     E  = mc 2 

                           E =  2 × (3 × 108)2 

              =  1.8 ×  1017J   

 

$Ljy; fzf;Ffs; 

7. 𝟗𝟐𝑼
𝟐𝟑𝟖 vd;w jdpkk; My;gh rpijtpw;F 

cl;gLfpwJ vdpy;> Nra; jdpkj;jpy; 
cs;s epA+l;uhd;fspd; vz;zpf;ifiaf; 

fzf;fpLf.             [SEP – 2021] 

xU  𝜶  rpijT 92U
238→ ZYA+ 2He4 +Mw;wy; 

epiw vz; (A)  = 238 – 4 = 234 

     mZ vz; (Z)   = 92 – 2 =  90 

epA+l;uhd;fspd; vz;zpf;if = A – Z  

                                              = 234 – 90 = 144 

8. 92U
235 vd;w mZf;fUthdJ Xu; My;gh 

rpijtpw;F cl;gLfpwJ vdpy; Gjpjhf 
cUthFk; Nra; cl;fUtpd; epA+l;uhd;fspd; 

vz;zpf;ifiaf; fzf;fpLf.   [PTA – 1] 

xU  𝜶  rpijT 92U
235→ ZYA+ 2He4 +Mw;wy; 

epiw vz; (A)  = 235 – 4 = 231 

     mZ vz; (Z)   = 92 – 2 =  90 

epA+l;uhd;fspd; vz;zpf;if = A – Z  

                                                 = 231 – 90 = 141 

9.  1fpfp epiw tOTila xU fjpupaf;fg; 
nghUshdJ mZf;fU ,iztpd; NghJ 
ntspahFk; nkhj;j Mw;wiyf; 

fzf;fpLf.                [PTA – 5] 

tpidapd;NghJ epiwtO (m) = 1 kg  

 xspapd; jpirNtfk;  (c) = 3 × 108 m s-1 

Id;];Bd; epiw Mw;wy; rkd;ghL>  

                                       E = mc2 

     vdNt>       E = 1× (3 × 108)2                 

E = 9 × 1016 J  (m)  0.9 × 1017 J 

10. fPo;f;fhz; mZf;fU tpidapy; X vDk; 

cl;fU Y vDk; cl;fUthf khWfpwJ. 

cl;fU Y ,d; mZ vz; kw;Wk; epiw 

vz;izf; fhz;f. 88X
226→ Y+ 2He4 + Mw;wy;                               

1 𝜶 rpijT 88X
226→ ZYA+ 2He4 +Mw;wy; 

 epiw vz; (A) = 226 – 4 = 222 [PTA – 5] 

         mZ vz; (Z) = 88 – 2 =  86    

            ∴ Y ,d; mZ vz; 86 kw;Wk; epiw 

vz; 222 MFk;. 
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1. mZf;fU tpidf;Fl;gLk; fjpupaf;fj; jdpkk; xd;wpd; epiw vz;: 232> mZ vz;: 90 
vdpy; fjpupaf;fj;jpw;Fg; gpd; fhuPa INrhNlhg;ghf khWfpwJ. fhuPa INrhNlhg;gpd; epiw 
vz; 208 kw;Wk; mZ vz; 82 vdpy; ,t;tpidapy; epfo;e;Js;s My;gh kw;Wk; gPl;lhr; 
rpijTfspd; vz;zpf;ifiaf; fzf;fpLf. 
  a, b vd;git KiwNa My;gh> gPl;lhr; rpijTfspd; vz;zpf;if vd;f. 

90X232  → 82Pb208 +   a 2He4  +  b -1e0 
 

epiw vz; cld; xg;gpl : 
‘a’  My;gh Jfspd; epiw vz;= 4a 

‘b’  gPl;lh Jfspd; epiw vz; = 0 

                      232 =  208 + 4a + 0 

                        4a = 232 – 208 

                         4a = 24 

                           a = 6  

mZ vz; cld; xg;gpl : 
‘a’  My;gh Jfspd; mZ vz;  = 2a 

‘b’  My;gh Jfspd; mZ vz; = -b 

                     90 =  82 + 2a - b 

                  90 - 82 = 2a – b 

                           8 = 2 (6) – b 

                           b = 12 – 8 = 4 

∴My;gh rpijTfspd; vz;zpf;if 6 kw;Wk; gPl;lh rpijTfspd; vz;zpf;if 4 MFk;. 
         

 

7. mZf;fSk; %yf;$WfSk; 
 

 

1. mk;Nkhdpahtpy; cs;s iel;u[dpd; rjtPj ,iaigf; fz;lwpf.           [PTA – 1] 
                              NH3 d; %yf;$W epiw =  14 +(1 × 3) = 17fp 

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

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  = 
𝐴𝑙 -d; epiw

𝐴𝑙 -d; 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; 

cau; rpe;jidf;fhd tpdhf;fs; 
 

 RUf;fkhf tpilasp 

tpupthf tpilasp 
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$Ljy; tpdhf;fs; 
4. Ntjpj;njhopw;rhiyfspy; gpd;tUk; Ntjptpid %yk; mk;Nkhdpah jahupf;fg;gLfpwJ. 

 𝐍𝟐 + 𝟑𝐇𝟐 ⇄ 𝟐𝐍𝐇𝟑 Nkhy;fUj;ij mbg;gilahff; nfhz;L 1000 fpNyh fpuhk; mk;Nkhdpah 
jahupf;f vt;tsT fpNyh fpuhk; i`l;u[d; kw;Wk; iel;u[d; thA Njitg;gLk; vd;gij 
Nkw;fz;l Ntjptpid %yk; fzf;fpLf.                                                     [PTA – 3]                                                                    

      ntspapLk; NH3 epiw   = 1000 fpfp =106 fp 
                                                   NH3 -d; epiw = 14 + (3 × 1) = 17 fp 

                 NH3 cs;s Nkhy;fspd; vz;zpf;if=  
 𝑁𝐻3 epiw

𝑁𝐻3−d; %yf;$W epiw 
= 

106

17
  

   2 Nkhy; NH3 MdJ 3 Nkhy; H2 -ypUe;J ntsptUfpwJ.   

         ∴
106

17
 Nkhy; NH3 MdJ  

106

17
 ×

3

2
 Nkhy; H2 -ypUe;J ntsptUfpwJ.   

             Njitg;gLk; H2 tpd; epiw = Nkhy;fspd; vz;zpf;if × %yf;$Wfspd; vz;zpf;if  

                                  H2 tpd; epiw = 
106

17
 ×

3

2
 × (2 × 1) = 176.47 fpfp 

   2 Nkhy; NH3 MdJ 1 Nkhy; N2 -ypUe;J ntsptUfpwJ.   

         ∴
106

17
 Nkhy; NH3 MdJ  

106

17
×
1

2
 Nkhy; N2 -ypUe;J ntsptUfpwJ.   

Njitg;gLk; N2 tpd; epiw = 
106

17
 ×

1

2
× (14 × 2) =

28

34
 × 106 

                                            N2 tpd; epiw  = 0.82353 × 106 fp = 823.53 fpfp 
∴   Njitg;gLk; N2 tpd; epiw =  823.53 fpfp 

        Njitg;gLk; H2 tpd; epiw  =  176.47 fpfp 
 
 

 

 
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      

     %yf;$W epiw = 1 × 2 = 2 

          epiw = 2 × 2 = 4 fp 

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

%yf;$W epiw = 35.5 × 2 = 71 

                       epiw = 3 × 71 = 213 fp 
,) 5 Nkhy;fs; ry;gH %yf;$W> S8 

  %yf;$W epiw = 32 × 8 = 256 

                      epiw = 5 × 256 = 1280 fp 

<) 4 Nkhy;fs; gh];gu]; %yf;$W> P4 
     %yf;$W epiw = 31 × 4 = 124 

          epiw = 4 × 124 = 496 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 % 

  

fzf;fPLfs; 
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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)))                          

                                                   = (2 × 27) + (3×96)  

 =  54 + 288 = 342 fp 

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

342
× 100   

   = 
192

342
× 100    =  56.14% 

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. 

  B-10-d; epiw> m1 = 10           B-11-d; epiw> 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
 

                                        
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; 
ruhrhp  mZepiwiaf; fzf;fpLjy; 

 

5. g+kpapd; Nkw;gug;G kw;Wk; kdpj clypy; mjpfkhff; fhzg;glf;$ba jdpkk; Mf;rp[d;. 
mJ ml;ltiz 7.3 ,y; nfhLf;fg;gl;Ls;sthW %d;W tifahd epiyj;j 
INrhNlhg;Gfspd; fyitahf cs;sJ.                             [TB – 93, 94] 

INrhNlhg;  epiw (amu) % guty; 

8O
16 15.9949 99. 757 

8O
17 16.9991 0.038 

8O
18 17.9992 0.205 

Mf;rp[dpd; mZepiw = (15.9949 × 0.99757) + (16.9991 × 0.00038) + (17.9992 × 0.00205)  

                                                = 15.999 amu. 
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6. ,aw;ifapy; jdpkk; Nghuhd; vd;gJ Nghuhd;-10 (5 GNuhl;lhd;fs;+ 5 epa+l;uhd;fs;) kw;Wk; 
Nghuhd;-11 (5 GNuhl;lhd;fs; + 6 epa+l;uhd;fs;) Mfpatw;wpd; fyitahf cs;sJ. B-10 d; 
rjtPjguty; 20 MfTk; B-11 d; rjtPj guty; 80 MfTk; cs;sJ. vdpy; Nghuhdpd; 
ruhrhp epiw fPo;fz;lthW fhzf;fplg;gLfpwJ.                         [TB – 94]  

Nghuhdpd; mZ epiw = (10 ×
20

100
) + (11 ×

80

100
) 

                                 = (10 × 0.20) + (11 × 0.80)  

                                 = 2 + 8.8 = 10.8 amu 

xg;G %yf;$W epiwfspd; fzf;fpLjy; 
 

7. ry;g;a+hpf; mkpyj;jpd; (H2SO4) xg;G %yf;$W epiwahdJ fPo;fz;lthW 
fzf;fplg;gLfpwJ. ry;g;a+upf; mkpykhdJ ,uz;L i`l;u[d; mZf;fshYk; xU ry;gh; 
mZthYk; ehd;F Mf;rp[d; mZf;fshYk; MdJ.                  [TB – 95, 96] 
ry;g;a+hpf; mkpyj;jpd; xg;G %yf;$Wepiw= (2× i`l;u[dpd; epiw) + (1× ry;gupd; epiw) 

+ (4 × ×Mf;rp[dpd; epiw)  

                                                                        = (2 × 1) + (1 × 32) + (4 × 16) = 98  

mjhtJ xU ry;g;a+hpf; mkpyj;jpd; %yf;$WepiwahdJ 
1

12 
 gq;F C –12 mZtpd; 

epiwia tpl 98 klq;F mjpfkhdJ. 
 

8. ePhpd; xg;G %yf;$W epiw fPo;fz;lthW fzf;fplg;gLfpwJ. ePu; %yf;$whfdJ 2 i`l;u[d; 
mZitAk; 1 Mf;rp[d; mZitAk; nfhz;Ls;sJ.                     [TB – 96] 

ePupd; xg;G %yf;$W epiw = (2 × i`l;u[dpd; epiw) + (1 × Mf;rp[dpd; epiw)  

                                        = (2 × 1) + (1 × 16)  = 18  

xU ePu; %yf;$wpd; epiwahdJ 
1

12
 gq;F  C –12 mZtpd; epiwia tpl 18 klq;F ngupaJ.  

 

rjtPj ,iaG fzf;fpLjy; 
    

9. kPj;Njdpy; cs;s jdpkq;fspd; rjtPj ,iaig fhz;f.                                       [TB – 97] 

        CH4 d; %yf;$W epiw  = 12 + (1× 4) = 16 fp  

   fhu;gdpd; rjtPj ,iaG = 
12

16
× 100  = 75% 

i`l;u[dpd; rjtPj ,iaG = 
4

16
× 100= 25% 

Nkhyhu; epiw fzf;fpLjy; 
 

10. fPo;fz;ltw;wpd; %yf;$W epiwiaf; fhz;f. i) H2O     ii) CO2    iii) Ca3 (PO4)2    [TB – 99] 

i) H2O  

   Hd; mZ epiw= 1, O d; mZ epiw = 16 

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

                                         = 2 + 16  = 18 fp 
 

ii) CO2                                        [SEP – 2021] 

C d; mZ epiw = 12,   O = 16  

CO2d; %yf;$W epiw = (12 × 1)+(16× 2)               

                                        = 12 + 32 = 44 fp 

iii) Ca3 (PO4)2  

Ca d; mZ epiw = 40  

  P d; mZ epiw = 30 

  O d; mZ epiw = 16 

Ca3 (PO4)2 d; %yf;$W epiw> 
   = (40 × 3) + [30 + (16 × 4)] × 2  

       = 120 + (94 × 2)  
          = 120 + 188  = 308 fp 
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epiw kw;Wk; gUkidg; gad;gLj;jp Nkhy;fisf; fzf;fpLjy; 
 

11. i) 46 fp Nrhbaj;jpd; Nkhy;fisf; fzf;fpLf                 [TB – 99] [MDL – 19]  

Nkhy;fspd; vz;zpf;if  = 
epiw

mZ epiw
 = 
46

23
 = 2 Nkhy; 

ii) S.T.P ,y; 5.6 ypl;lu; Mf;rp[d;   

Nkhy;fspd; vz;zpf;if  = 
gUkd;

Nkhyhu; gUkd;
  = 

5.6

22.4
  = 0.25 Nkhy; 

iii) 12.046 × 1023 ,Uk;gpd; Nkhy;fisf; fzf;fpL. 

Nkhy;fspd; vz;zpf;if  = 
mZf;fspd; vz;zpf;if

mtfhl;Nuh vz;
 = 
12.046 × 1023 

6.023 × 1023
 = 2 Nkhy;. 

 

Nkhy;fspd; vz;zpf;ifapypUe;J epiwiaf; fzf;fpLjy;. 
12. fPo;f;fz;ltw;wpd; epiwiaf; fzf;fpLf.                            [TB – 99, 100]  

Nkhy;fspd; vz;zpf;if= 
Nru;kj;jpd; epiw

mZ /%yf;$W epiw
 =

mZf;fspd; vz;zpf;if

mtfhl;Nuh vz; 
=

jp.nt.m epiyapy; gUkd; 

Nkhyhu; gUkd; 
 

 

i) 0.3 Nkhy; mYkpdpak;  
   ( Al mZf;fspd; vz;zpf;if = 27) 

Nkhy;fspd; vz;zpf;if  = 
epiw

mZ epiw
                       

 epiw= Nkhy;fspd; vz;zpf;if× mZepiw  

           = 0.3 × 27 = 8.1 fp 
 

ii) S.T.P ,y; 2.24 ypl;lu;  SO2  

%yf;$W epiw = 32 + (16 × 2)   

                            = 32 + 32 = 64 fp 

Nkhy;fspd; vz;zpf;if= 
gUkd;

Nkhyhu; gUkd;
   

                                       = 
2.24

22.4
 = 0.1 Nkhy; 

 Nkhy;fspd; vz;zpf;if= 
epiw

%yf;$W epiw
                       

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

           = 0.1 × 64  = 6.4 fp 

iii)1.51 × 1023 %yf;$W ePu;    [MDL – 19] 

ePu; %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 

iv) 5 × 1023 %yf;$W FSf;Nfh]; 
FSf;Nfh]pd; %yf;$W epiw = 180 fp  

 epiw= 
%yf;$W epiw × %yf;$Wfspd; vz;zpf;if

mtfhl;Nuh vz;
             

           = 
180×5× 1023 

6.023 × 1023
   

           = 149.43 fp 

%yf;$Wfspd; vz;zpf;if kw;Wk; mZf;fspd; vz;zpf;ifiaf; fzf;fpLjy;. 
 
 

Nkhy;fspd; vz;zpf;if =  
Nru;kj;jpd; epiw

mZ /%yf;$W epiw
 =

mZf;fspd; vz;zpf;if

mtfhl;Nuh vz; 
=

jp.nt.m epiyapy; gUkd; 

Nkhyhu; gUkd; 
 

 

13. i)  11.2 ypl;lu; CO2 ,y; cs;s %yf;$Wfspd; vz;zpf;ifiaf; fzf;fpLjy;. [TB – 100] 

 Nkhy;fspd; vz;zpf;if  = 
gUkd;

Nkhyhu; gUkd; 
  

                                                    = 
11.2

22.4
  = 0.5 Nkhy; 

%yf;$Wfspd; vz;zpf;if = Nkhy;fspd; vz;zpf;if × mtfhl;Nuh vz; 
                                              = 0.5 × 6.023 × 1023   

                                              = 3.011 × 1023  %yf;$Wfs; 
ii) 1 fp jq;fj;jpy; cs;s mZf;fspd; 
vz;zpf;ifiaf; fzf;fpL.  

    (Au d; mZepiw= 198) 

mZf;fspd; vz;zpf;if= 
epiw × mtfhl;Nuh vz; 

mZ epiw 
          

                                     = 
1×6.023×1023

198
  

                                     = 3.042×1021   

iii) 54 fp  H2O ,y; cs;s %yf;$Wfspd; 
vz;zpf;if ahJ? 

%yf;$Wfspd; vz;zpf;if= 
(epiw × mtfhl;Nuh vz;)

%yf;$W epiw
   

                                         = 
54 ×6.023 ×1023 

18
  

                                         = 18. 069× 1023  
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iv)  5 Nkhy; CO2 y; cs;s fhu;gd; kw;Wk; Mf;rp[d; mZf;fspd; vz;zpf;ifiaf; fhz;f. 
          1 Nkhy; CO2 y; 2 Nkhy; Mf;rp[d; mZf;fs; ⇒ 5 Nkhy; CO2 y; 10 Nkhy; Mf;rp[d; mZf;fs ;  

mZf;fspd; vz;zpf;if = Nkhy;fspd; vz;zpf;if × mtfhl;Nuh vz; 
                                             = 10 × 6.023 ×1023    

                                             = 6. 023 ×1024  Mf;rp[d; mZf;fs; 
          1 Nkhy;  CO2  ,y; 1 Nkhy; fhu;gd; mZf;fs; ⇒ 5 Nkhy; CO2 ,y; 5 Nkhy; fhu;gd; mZf;fs;   

mZf;fspd; vz;zpf;if = Nkhy;fspd; vz;zpf;if × mtfhl;Nuh vz; 
                                             = 5 × 6.023×1023    = 3.011 ×1024 fhu;gd; mZf;fs; 
 

Nkhyhu; gUkd; fzf;fpLjy; 
 

14. fPo;fz;ltw;wpd; gUkidf; fzf;fpL:                                [TB – 100]  

Nkhy;fspd; vz;zpf;if= 
Nru;kj;jpd; epiw

mZ /%yf;$W epiw
=

mZf;fspd; vz;zpf;if

mtfhl;Nuh vz; 
=

jp.nt.m epiyapy; gUkd;

Nkhyhu; gUkd; 
 

i) 2.5 Nkhy; CO2  

   gUkd; =  Nkhy;fspd; vz;zpf;if × Nkhyhu; gUkd;   

                    = 2.5× 22.4 = 56 ypl;lu;. 
 

ii) 12.046 × 1023 %yf;$W mk;Nkhdpah 

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

mtfhl;Nuh vz;
  

                          = 
12.046 × 1023 

6.023 × 1023
 = 2 Nkhy; 

 gUkd;= Nkhy;fspd; vz;zpf;if× Nkhyhu;gUkd;     
     = 2× 22.4 = 44.8 ypl;lu; 

iii) 14 fp iel;u[d; thA  

  Nkhy;fspd; vz;zpf;if  = 
𝟏𝟒

𝟐𝟖
  = 0.5 Nkhy; 

gUkd;= Nkhy;fspd; vz;zpf;if× Nkhyhu; gUkd;      
     = 0.5 × 22.4   

          = 11.2 ypl;lu; 
  

rjtPj ,iaG fzf;fpLjy; 
 

15. H2SO4 y; cs;s S d; rjtPj ,iagpidf; fhz;f.                      [TB – 100]  
H2SO4  d; %yf;$W epiw = (1 × 2) + (32 × 1) + (16 × 4)   

                                                = 2 + 32 + 64 = 98 fp 

    ry;gupd; rjtPj ,iaG = 
ry;ghpd; epiw

 𝐻2𝑆04 d; Nkhyhu; epiw
× 100    

                                                                           = 
32

98
× 100 = 32.65% 

$Ljy; fzf;Ffs; 
16. 36 fp ePupy; cs;s %yf;$Wfspd; vz;zpf;ifia fhz;f.                                         [MDL – 19]  

%yf;$Wfspd; vz;zpf;if = 
(epiw × mtfhl;Nuh vz;)

%yf;$W epiw
  

                     = 
36 

18
× 6.023 × 1023  

                                                      = 12.046 × 1023 

17. xU Nru;kj;jpy; fhHgdpd; epiw rjtPjk; 27.28% Mf;rp[dpd; epiw rjtPjk; 72.73% 
mr;NrHkj;jpd; %yf;$W epiwiaf; fzf;fpLf.                                                    [PTA – 4] 

    fhHgdpd; epiw %  = 27.28 =  fhHgdpd; epiw  

                       Mf;rp[dpd; epiw % = 72.73 = Mf;rp[dpd; epiw  

fhHgd;   Nkhy;fspd; vz;zpf;if  =  
fhHgdpd; epiw rjtPjk;

fhHgd; mZtpd; epiw
   = 

27.28

12
= 2.27 ≅ 2 

    Mf;rp[d; Nkhy;fspd; vz;zpf;if = 
Mf;rp[dpd; epiw 

Mf;rp[d; mZtpd; epiw
= 
72.73

16
= 4.54 ≅ 4 

            %yf;$W tha;g;ghL :  C2O4 (my;yJ) 2 CO2 

                  %yf;$W epiw = (2 × 12) + (4 × 16) =  88 fp 
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1. fhy;rpak; fhHgNdl;il ntg;gg;gLj;Jk; NghJ fPo;f;fz;lthW rpijtilfpwJ.  
CaCO3 → CaO + CO2 

 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 
           xU Nkhy;; CaCO3 ,e;j tpidapy; <LgLfpwJ. 
                        ∴  CaCO3–d; fpuhk; %yf;$W epiw = 1 × 100 fp   = 100 fp 

 

8. jdpkq;fspd; Mtu;j;jd tifg;ghL 
   
 

1. m) HF %yf;$wpy; cs;s H kw;Wk; F f;F ,ilapy; cs;s gpizg;G vJ? 
vyf;l;uhd; ftu;jd;ik H = 2.1 kw;Wk; F = 4.0  

vyf;l;uhd; ftHjd;ik tpj;jpahrk; = 4.0 − 2.1 =  1.9 ,J 1.7Itpl mjpfk;. 
∴  H kw;Wk; Ff;F ,ilapy; cs;s gpizg;G madpg; gpizg;G MFk;. 

 

9. fiury;fs; 
 

1. 180fp ePupy;> 45fp Nrhbak; FNshiuilf; fiuj;J xU fiury; jahupf;fg;gLfpwJ.  
fiunghUspd; epiw rjtPjj;ij fhz;f. 
juTfs; :         fiug;ghdpd; epiw  = 180 fp @  fiunghUspd; epiw = 45 fp 

jPu;T   : fiunghUspd; epiw rjtPjk; =   
fiunghUspd; epiw

 fiunghUspd; epiw  + fiug;ghdpd; epiw
 ×   100 

                           =  
45

45+180
 ×  100  =  

4500

225
= 20% 

       ∴ fiunghUspd; epiw rjtPjk; 20% 

2. 15 yp vj;jdhy; ePu;f;fiurypy; 3.5 yp vj;jdhy; fye;Js;sJ. vj;jdhy; fiurypd; fdmsT 
rjtPjj;ij fz;lwpf.                                             [PTA – 2] 
juTfs; :  fiunghUspd; fdmsT = 3.5 yp @    fiurypd; fdmsT = 15 yp  

jPu;T   :       fdmsT rjtPjk;  =  
fiunghUspd; fdmsT

fiurypd; fdmsT
 ×   100 =  

3.5

15
× 100 = 23. 33% 

       ∴ vj;jdhy; fiurypd; fdmsT rjtPjk;  23.33% 

 

fiujpwid mbg;gilahff; nfhz;l khjpupf; fzf;Ffs; 

1. 298 K ntg;gepiyapy; 15 fp ePupy;> 1.5 fp fiunghUis fiuj;J xU njtpl;ba fiury; 
jahupf;fg;gLfpwJ. mNj ntg;gepiyapy; fiunghUspd; fiujpwidf; fz;lwpf. [TB – 129] 

juTfs; :   fiunghUspd; epiw  = 1.5 fp @ fiug;ghdpd; epiw = 15 fp 

jPu;T   :   fiunghUspd; fiujpwd; =   
fiunghUspd; epiw

fiug;ghdpd; epiw
 ×   100 

                                                               = 
1.5

15
 × 100 = 10 fp 

∴ fiunghUspd; fiujpwd; 10 fp MFk;. 

cau; rpe;jidf;fhd tpdhf;fs; 

tpupthf tpilasp 

fzf;fPLfs; 

cau; rpe;jidf;fhd tpdhf;fs; 
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2. 303 K ntg;gepiyapy; 60 fp ePupy; vt;tsT epiwAs;s nghl;lhrpak; FNshiuL fiue;J 
njtpl;ba fiuriy cUthf;Fk;? mNj ntg;gepiyapy; nghl;lhrpak; FNshiubd; 
fiujpwd; 37/100 vdf; nfhLf;fg;gl;Ls;sJ.                           [TB – 129] 
juTfs; :  
100fp ePupy; fiue;J njtpl;ba fiuriy cUthf;fj; 

Njitahd nghl;lhrpak; FNshiubd; epiw 

 

= 37 fp   
 

jPu;T   :  
60 fp ePupy; fiue;J njtpl;ba fiuriy cUthf;fj; 

Njitg;gLk; nghl;lhrpak; FNshiubd; epiw 

 

  =
37

100
× 60 = 22.2 fp 

∴ nghl;lhrpak; FNshiubd; epiw 22.2 fp MFk;. 
3. 30°C ntg;gepiyapy; 50 fp ePupy; fiue;J njtpl;ba fiuriy cUthf;fj; Njitahd Nrhbak; 
FNshiubd; epiw vd;d? 30°C ntg;gepiyapy; Nrhbak; FNshiubd; fiujpwd; 36 fp.  
juTfs; : 30°C ntg;gepiyapy;> 100 fp ePupy; fiuAk; Nrhbak; FNshiuL = 36 fp 
jPu;T   :                                                         [TB – 129] 
 
 

∴ Nrhbak; FNshiubd; epiw 18 fp MFk;. 
4. 50°C kw;Wk; 30°C ntg;gepiyapy; Nrhbak; iel;Nul;bd; fiujpwd; KiwNa 114 fp 

kw;Wk; 96 fp. 50 fp ePupy; cUthd njtpl;baf; fiuriy 50°C y; ,Ue;J 30°C 
ntg;gepiyf;F Fsp&l;Lk; NghJ fiurypy; ,Ue;J ntspNaw;wg;gLk; my;yJ tPo;gbthFk; 
Nrhbak; iel;Nul; cg;gpd; epiwiaf; fhz;f.                      [TB – 129, 130] 
juTfs; : 50°C ntg;gepiyapy; 100 fp ePupy; fiuAk; Nrhbak; iel;Nul;bd; epiw 114 fp 
jPu;T   :  

 50°C ntg;gepiyapy; 50 fp ePupy; fiuAk; Nrhbak; iel;Nul;bd; epiw =
114×50

100
 = 57 fp 

 30°C ntg;gepiyapy; 50 fp ePupy; fiuAk; Nrhbak; iel;Nul;bd; epiw =
96×50

100
 = 48 fp 

50°Cy; ,Ue;J 30°C ntg;gepiyf;F Fsp&l;Lk; NghJ 50 fp ePiuf; 
nfhz;L cUthd njtpl;ba fiurypy; ,Ue;J ntspNaw;wg;gLk; 
my;yJ tPo;gbthFk; Nrhbak; iel;Nul;bd; epiw 

 
 = 57fp– 48fp= 9fp 

5. 100 fp ePupy; 25 fp ru;f;fiuiaf; fiuj;J xU fiury; jahupf;fg;gLfpwJ. mjd; 
fiunghUspd; epiw rjtPjj;ijf; fhz;f.                   [TB – 130] [SEP - 2020]  
juTfs; :   fiunghUspd; epiw = 25 fp @ fiug;ghdpd; epiw = 100 fp 

jPu;T   :   epiw rjtPjk; =   
fiunghUspd; epiw

(fiunghUspd; epiw + fiug;ghdpd; epiw)
 ×   100 

                                             = 
25

25+100
 × 100 = 20%   

          ∴ fiunghUspd; epiw rjtPjk; 20% MFk;. 
6. 25°C ntg;gepiyapy; 100 fp ePupy;> 16 fp Nrhbak; i`l;uhf;i]L fiuf;fg;gLfpwJ. 

fiunghUs; kw;Wk; fiughdpd; epiw rjtPjj;ijf; fhz;f.              [TB – 130] 
juTfs; :   fiunghUspd; epiw  = 16 fp @ fiug;ghdpd; epiw = 100 fp 

jPu;T   :  fiunghUspd; epiw rjtPjk; =   
fiunghUspd; epiw

(fiunghUspd; epiw + fiug;ghdpd; epiw)
 ×   100 

                                                                           = 
16

16+100
× 100 = 13.79%  

         fiug;ghdpd; epiw rjtPjk; = 100 – fiunghUspd; epiw rjtPjk;  
                                                                       = 100 – 13.79   = 86.21%  

∴ fiunghUspd; epiw rjtPjk; 13.79% kw;Wk; fiug;ghdpd; epiw rjtPjk; 86.21% MFk;. 

∴ 50 fp ePupy; njtpl;ba fiuriy cUthf;fj; 
Njitg;gLk; Nrhbak; FNshiubd; epiw 

 

   =
36 × 50

100
= 18 fp 

epiw rjtPjj;ij mbg;gilahff; nfhz;l khjpupf; fzf;Ffs; 
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7. 500 fp fiurypy; 10%  (w/w); A+upah ePu;f; fiuriyg; ngwj; Njitahd A+upahtpd; 
epiwia fzf;fpLf.              [TB – 130] 
juTfs; :   epiw rjtPjk;  = 10% @  fiug;ghdpd; epiw = 500 fp 

jPu;T   :   epiw rjtPjk; (w/w)  =   
fiunghUspd; epiw

fiug;ghdpd; epiw
 ×   100 

                                                  10 =
A+upahtpd; epiw

500
  × 100  ⇒= 

10 ×500

100
= 50 fp 

       ∴ A+upahtpd; epiw 50 fp MFk;.  
 

fdmsT rjtPjj;ij mbg;gilahff; nfhz;l khjpupf; fzf;Ffs; 
8. 35 kp.yp nkj;jdhy; 65 kp.yp ePUld; Nru;f;fg;gl;L xU fiury; jahupf;fg;gLfpwJ. fiurypd; 

fdmsT rjtPjj;ijf; fhz;f.                                 [TB – 130, 131] 
juTfs; :  fiunghUspd; fdmsT (nkj;jdhy;) = 35 kp.yp @  
        fiug;ghdpd; fdmsT (ePu;) = 65 kp.yp  

jPu;T   :   fdmsT rjtPjk; = 
fiunghUspd; fdmsT

(fiunghUspd; fdmsT + fiurypd; fdmsT)
 ×   100  

                       =
35

35+65
× 100 = 35%       ∴ fdmsT rjtPjk;  35% MFk;. 

 

9. 200 kp.yp> 20%  (v/v) vj;jdhy; - ePu;f;fiurypy; cs;s vj;jdhypd; fdmsitf; fzf;fpLf.  
juTfs; : fiurypd; fdmsT = 200 kp.yp @ fdmsT rjtPjk; = 20%     [TB – 131] 

jPu;T   :   fdmsT rjtPjk; =
fiunghUspd; fdmsT

fiurypd; fdmsT
 ×   100  

                                              20 =
vj;jdhypd; fdmsT 

200
  × 100  

     vj;jdhypd; fdmsT =
20×200

100
=  40 kp.yp  

       ∴ vj;jdhypd; fdmsT 40 kp.yp MFk;. 

$Ljy; fzf;Ffs; 
10. 10 fpuhk; Rf;Nuhi]> ePupy; fiuj;J 10% epiwrjtPjk; nfhz;l fiuriyg; ngw 

Njitg;gLk; ePupd; epiwia fpuhkpy; fzf;fpLf.                        [PTA – 3] 
juTfs; : fiunghUspd; epiw (Rf;Nuh];) = 10 fp  
            fiurypd; epiw rjtPjk; = 10% 

jPu;T   :                  ePupd; epiw = x vd;f. 
             vdNt> fiurypd; epiw = x + 10 

                      epiw rjtPjk; =
fiunghUspd; epiw 

fiurypd; epiw
 ×   100  

                                                                   10 =
 10

 𝑥 + 10
  × 100   ⇒ x + 10 = 100 fp  

                                                                            x =  100 fp –  10 fp = 90 fp 
                        ∴ ePupd; epiw = 90 fp. 
 

11. 300 nfy;tpd; ntg;g epiyapy; 50 fpuhk; ePupy; 10 fpuhk; fiunghUisf; fiuj;J xU 
njtpl;ba fiury; cUthf;fg;gLfpwJ vdpy; fiunghUspd; fiujpwidf; fzf;fpLf. 
juTfs; : fiunghUspd; epiw  = 10 fp                              [PTA – 5] 
          fiug;ghdpd; epiw = 50 fp        

jPu;T   :           fiujpwd; =   
fiunghUspd; epiw

fiug;ghdpd; epiw
 ×   100 

                                                       = 
10

50
 × 100 = 20 fp 

            ∴ fiunghUspd; fiujpwd; 20 fp MFk;. 
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10. Ntjptpidfspd; tiffs; 

 
 

1. vYkpr;ir rhwpd; pH kjpg;G 2 vdpy;> 
mjd; i`l;u[d; madpapd; nrwptpd; 
kjpg;G vd;d? 
juTfs; :  

     pH  =  2 

jPu;T   :  

     − log10[H
+]= 2 

     log10[H
+] = −2  

       ⇒ [H+] = 0.01 (my;yJ)  10−2 
∴  i`l;u[d; madpapd; nrwpT  

                  1.0 × 10-2 Nkhy; ypl;lu;-1 

2. 𝟏. 𝟎 × 𝟏𝟎−𝟒 Nkhyhu; nrwpAs;s 𝐇𝐍𝐎𝟑 
fiurypd; pH kjpg;ig fzf;fpLf. 
juTfs; :                   [PTA – 1] 

       [H+] = 1.0 ×  10−4  = 10−4 
jPu;T   :  

        pH   = − log10[H
+]   

            = −log10[10
−4]  

           = −(−4) log10 10 

                       pH =  4(1) = 4  (∵  log10 10 = 1) 

1.0 × 10−4 Nkhyhu; nrwpAs;s HNO3 
fiurypd; pH kjpg;iG 4 MFk;. 
 
 

 

3. 𝟏. 𝟎 × 𝟏𝟎−𝟓 Nkhyhu; nrwpTs;s 𝐊𝐎𝐇  
fiurypd; pH kjpg;ig fhz;f. [PTA – 6] 
juTfs; :  

        [OH−] = 1.0 ×  10−5    = 10−5 

jPu;T   : pOH  = − log10[OH
−]   

            = −log10[10
−5]  

         =  −(−5) log10 10 

                                          (∵  log10 10 = 1) 

              pOH   =  5(1) = 5    

    ∵ pH + pOH = 14 

                  pH = 14 −pOH 

                    pH = 14 − 5 = 9 

∴ 1.0 × 10−5 Nkhyhu; nrwpTs;s 
KOH fiurypd; pH kjpg;G 9. 

 

4. xU fiurypy; i`l;uhf;irL madpr; 

nrwpT 𝟏. 𝟎 × 𝟏𝟎−𝟏𝟏 Nkhy; vdpy; mjd; 
pH kjpg;G vd;d?          [PTA – 5] 
juTfs; :  

      [OH−]  = 1.0 × 10-11 = 10−11 

jPu;T  : pOH  =  − log10[OH
−]  

                         =  − log10[ 1 × 10
−11] 

                         =11 log10 10 (∵  log10 10 = 1) 

                pOH = − (− 11) =  11  

   ∵ pH + pOH = 14 

          pH = 14  −pOH 

                  pH = 14 − 11 = 3 

     ∴  fiurypd; pH kjpg;G 3. 
 

 

khjpupf; fzf;Ffs; 
5. 0.01 M HNO3 fiurypd; pH kjpg;G fhz;f?  

juTfs; :        [TB – 147] [MDL – 19] 

      [H+] = 0.01   = 10−2 

jPu;T   :  
      pH = – log10 [H+]  

           = −log1010
−2  

      = −(−2) log10 10  (∵  log10 10 = 1) 

    pH  =  2(1) = 2    

0.01 M HNO3 fiurypd; pH kjpg;G 2 MFk;. 
 

6. xU fiurypd; i`l;uhf;rpy; madp 
nrwpT 1 × 10-9M vdpy; mf;fiurypd; 
pOH kjpg;G vd;d?    [TB – 147, 148] 
juTfs; :  [OH−]  = 1 × 10−9 = 10−9 

jPu;T   :   

  pOH  =  − log10[OH
−]     

            =  − log10[ 1 × 10
−9]       

            = −(−9) log10 10 (∵  log10 10 = 1)                                            

    pOH = − (− 9) =  9  

∴ fiurypd; pOH kjpg;G 9 MFk;.  
 

fzf;fPLfs; 
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7. xU fiurypd; pOH kjpg;G 11.76 vdpy; 
mf;fiurypd; pH kjpg;G fhz;f? [TB – 148] 

juTfs; :   pOH = 11.76  

jPu;T   :       pH + pOH = 14 

                                pH = 14 – pOH 

                                pH = 14 – 11.76  

                                pH = 2.24 

8. 0.001 M nrwpTs;s i`l;Nuh FNshupf; 
mkpyj;jpd; fiurypd;  pH kjpg;ig fhz;f.  

juTfs; : [H+] = 0.001   = 10−3       

jPu;T   : pH  = − log10[H
+]      [TB – 148]  

                            = −log1010
−3   

                            =  −(−3) log10 10 

                 pH = 3(1) = 3 (∵ log10 10 = 1) 
 

 

9. 5 × 10-5 Nkhy;–1 nrwpT nfhz;l ePh;j;j ry;gpa+upf; mkpyj;jpd;  pH kjpg;G vd;d? [TB–148] 
juTfs; :  ePhpy;> ry;gpa+upf; mkpyk; gpupAk; Kiw : H2SO4(aq) → 2H+

(aq) + SO4
2–

(aq) 

jPu;T   : fiurypy; 1 Nkhy; ry;gpa+upf; mkpyk; → 2 Nkhy; H+ madpfis jUk;.  
               1 ypl;lu;   H2SO4 fiurypy; →  5 × 10-5 Nkhy; H2SO4 ,Uf;Fk;. 

           2 ×  5 × 10−5 = 10 × 10−5my;yJ  1 × 10−4 

                                     [H+]   = 1.0 ×  10−4    = 10−4 

   pH   = − log10[H
+] = −log1010

−4  =  −(−4) log10 10 

                                             pH  =  4(1) = 4  (∵  log10 10 = 1) 

10. 1 × 10-4 Nkhy; NaOH fiurypy; cs;s pH kjpg;ig fhz;f.               [TB – 148] 
juTfs; : 
 NaOH vd;gJ typikahd fhuk; kw;Wk; mf;fiuriy fPo;fz;lthW gpupif milfpwJ. 
                                        NaOH(aq) → Na+

(aq) + OH−(aq)  

jPu;T   :  1 Nkhy; NaOH MdJ 1 Nkhy; OH-  madpfis ,jpypUe;J jUk;. 

                 ∴ [OH−] = 1 × 10–4 Nkhy; ypl;lu;–1 = 10−4 

                                            pOH =  − log10[OH
−]     

                                                                 =  − log10[ 10
−4]     

                                                     =  −(−4)log10 10 

                                            pOH = 4 (1) =  4 (∵  log10 10 = 1) 

                         ∴ pH+ pOH = 14 

                                              pH = 14 – pOH 

                                              pH = 14 –  4 =  10 

11. xU fiurypd; i`l;u[d; madpapd; nrwpT 

1.0 × 10–8 Nkhy; yp–1 vdpy; mf;fiurypd; pH 

kjpg;ig fhz;f. [TB – 148] 
juTfs; :                   

    [H+] = 1.0 × 10−8  = 10−8 
jPu;T   :    

        pH  = − log10[H
+]   

                          = −log1010
−8  

                          =  −(−8) log10 10 

                      pH  = 8(1) = 8  (∵ log10 10 = 1) 

12. xU fiurypd; pH kjpg;G 4.5 vdpy; pOH 

kjpg;igf; fhz;f?                       [TB – 149] 

juTfs; :   

         pH = 4.5  

jPu;T   :    

         pH + pOH = 14  

                 4.5 + pOH = 14  

                           pOH = 14 –  4.5 =  9.5 

                          ∴ pOH = 9.5 
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$Ljy; fzf;Ffs; 
13. 𝟐𝟓°𝑪 y; cs;s ePupd; madpg;ngUf;f kjpg;igf; nfhz;L mjpYs;s i`l;uhf;rpy; 

madpfspd; nrwpit fz;lwpf. (𝟐𝟓°𝑪 y; i`l;u[d; madpr;nrwpT 𝟏𝟎−𝟕 Nkhy;/nl.kP3) 
juTfs; :     Kw = [H+] [OH−]                                                                                     [PTA – 4]                                                    

                      ePupd; madpg;ngUf;fk;>  Kw =  1.00  × 10−14     

    ePupy; i`l;u[d; madpapd; nrwpT  = 1.00  × 10−7     

   ePupy; i`l;uhf;rpy; madpapd; nrwpT =  ?     

jPu;T   :                           1.00  × 10−14 = [1.00  × 10−7] [OH−] 

                                          [OH−] =  
1.00  ×10−14

1.00  ×10−7
 = 1.00  × 10−7 

   ePupy; i`l;uhf;rpy; madpapd; nrwpT = 1.00  × 10−7 
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