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 Series HFG1E/2 
       

 

Code No. 56/2/3 

 

SET-3 iz'u i=k dksM 

 

 

Roll No.  

      

 ifj{kkFkhZ iaz'u & i=k dksM dks mÙkj iqfLrdk 
ds eq[k &  i`"B ij vo'; fy[ksA 
Candidates must write the Q.P. Code 
on the title page of the answer-book 

 
 

 

PHYSICS (Theory) 

HkkSfrd foKku ¼ lS)kfUrd ½ 

 

fu/kkZfjr le; % 3 ?k.Vs         vf/kdre vad % 70 

Time allowed : 3 Hours                   Maximum Marks : 70 
 

 

  

Note :  

(i)  Please check that this question paper contains 23 printed pages. 

 d`i;k tkWp dj ys fd bl iz'u &i=k es eqfnzr i`"B 23 gSA 
 

(ii)  Q.P. Code given on the right hand side of the question paper should be written on the title page of the 

answer-book by the candidate. 

 iz'u i=k es nkfgus gkFk dh vksj fn, x, iz'u&i=k dksM dks ijh{kkFkhZ mÙkj iqfLrdk ds eq[k&i`"B ij fy[ksA 

 

(iii)  Please check that this question paper contains 35 questions. 

 d`i;k tkWp dj ys fd bl iz'u& i=k es 35 iz'u gSA 
 

(iv) Please write down the serial number of the question in the answer book before attempting it. 

 d`i;k iz'u dk mÙkj fy[kuk 'kq: djus ls igys] mÙkj&iqfLrdk es iz'u dk Øekad vo'; fy[ksA 

 

(v)  15 minute time has been allotted to read this question paper. The question paper will be distributed at 

10.15 a.m. From 10.15 a.m. to 10.30 a.m., the candidates will read the question paper only and will not 

write any answer on the answer-book during this period. 

 bl iz'u&i=k dks i<us ds fy, 15 feuV dk le; fn;k x;k gSA iz'u&i=k dk forj.k iwokZaà  es 10.15 cts fd;k 

tk,xkA 10.15 cts ls 10.30 cts rd ijh{kkFkhZ dsoy iz'u&i=k dks i<+sxs vkSj bl vof/k ds nkSjku os mÙkj ugh 

fy[ksaxsA 
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 General Instructions : 

 Read the following instructions very carefully and follow them : 

(i)  This question paper contains 35 questions. All questions are compulsory. 

(ii)  Question paper is divided into FIVE sections - Section A, B, C, D and E. 

(iii)  In Section A : Question number 1 to 18 are Multiple Choice (MCQ) type questions carrying 1mark each. 

(iv)  In Section B : Question number 19 to 25 are Short Answer-l (SA-I) type. questions carrying 2 marks each. 

(v)  In Section C : Question number 26 to 30 are Short Answer-2 (SA-2) type questions carrying 3 marks 

each. 

(vi)  In Section D : Question number 31 to 33 are Long Answer (LA) type questions carrying 5 marks each. 

(vii)  In Section E : Question number 34 and 35 are Case-Based questions carrying 4 marks each. 

(viii)  There is no overall choice. 'However, an internal choice has been provided in 2 questions in Section-B, 

2 questions in Section-C, 3 questions in Section-D and 2 questions in Section-E. 

(ix)  Use of calculators is NOT allowed. 

 C = 3 × 108 m/s  

 h = 6.63 × 10–34 Js  

 e  = 1.6 × 10–19 C 

 0  = 4 × 10–7 T m A–1 

 0 = 8.854 × 10 –12 C2 N–1 m–2 

 
04

1


= 9 × 109 N m2 C–2 

 Mass of electron = (me) = 9.31 × 10–31 kg 

 Mass of neutron  ¾ 1.675 x 10–27 kg 

 Mass of proton ¾ 1.673 x 10–27 kg 

 Avogadro's number ¾  6.023 x 1023  per gram mole 

 Boltzmann constant = 1.38 x 10–23 JK–1 

 

 lkekU; funsZ'k % 

 fuEufyf[kr funsZ'kksa dks cgqr lko/kkuh ls if<+, vkSj mudk ikyu dhft, % 

(i)  bl ç'u i=k esa 35 ç'u gSaA lHkh ç'u vfuok;Z gSa A 

(ii)  ç'u i=k ik¡p [k.Mksa esa foHkkftr gS & [k.M& d] [k] x] ?k rFkk ³ A 

(iii)  [k.M&d esa ç'u la[;k 1 ls 18 rd cgqfodYih; çdkj ds ,d&,d vad ds ç'u gSaA 

(iv)  [k.M & [k esa ç'u la[;k 19 ls 25 rd y?kq mÙkjh; çdkj&1 ds nks&nks vadksa ds ç'u gSa A 

(v)  [k.M & x esa ç'u la[;k 26 ls 30 rd y?kq mÙkjh; çdkj&2 ds rhu&rhu vadksa ds ç'u gSaA 

(vi)  [k.M & ?k esa ç'u la[;k 31 ls 33 rd nh?kZ mÙkjh; çdkj ds ik¡p&ik¡p vadksa ds ç'u gSa A 

(vii)  [k.M & ³ esa ç'u la[;k 34 rFkk 35 dsl vk/kkfjr pkj&pkj vadksa ds ç'u gSaA 

(viii)  ç'u&i=k esa lexz fodYi ugha fn;k x;k gSA ;|fi] [k.M&[k ds 2 ç'uksa esa] [k.M&x ds 2 ç'uksa esa] [k.M & ?k ds 3 

ç'uksa esa rFkk [k.M&³ ds 2 ç'uksa esa vkarfjd fodYi dk çko/kku fn;k x;k gSA 

(ix)  dSYdqysVj dk mi;ksx oftZr gS A 
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 C = 3 × 108 m/s  

 h = 6.63 × 10–34 Js  
 e  = 1.6 × 10–19 C 

 0  = 4 × 10–7 T m A–1 

 0 = 8.854 × 10 –12 C2 N–1 m–2 

 
04

1


= 9 × 109 N m2 N–1 m–2 C–2 

 bysDVª‚u dk æO;eku = (me) = 3.41 × 10–31 kg 

 U;wVª‚u dk æO;eku ¾ 1.675 x 10–27 kg 
 çksVkW‚u dk æO;eku ¾ 1.673 x 10–27 kg 
 vkoksxkæks la[;k ¾  6.023 x 1023 izfr xzke eksy 
 cksYV~teku fu;rkad = 1.38 x 10–23 JK–1 

 
 

SECTION - A / [k.M &d 
 

1. A long straight wire of radius 'a' carries a steady current 'I'. The current is uniformly distributed across its 

area of cross-section. The ratio of magnitude of magnetic field 1B


 at 
2

a
 and 2B


 at distance 2a is        1 

 f=kT;k 'a' ds fdlh lh/ks yEcs rkj ls dksbZ LFkk;h /kkjk 'I' çokfgr gks jgh gSA bldh vuqçLFk& dkV ds {ks=kQy ij /kkjk 

,dleku forfjr gS A nwjh 
2

a
 ij pqEcdh; {ks=k 1B


 vkSj nwjh 2a ij pqEcdh; {ks=k 2B


 dk vuqikr gS  

 (a) 
2

1
   (b) 1   (c) 2   (d) (4) 

Ans. (b) 

Sol. Binside = 
2

0

R2

Ir




  

 B1 = 
a4

I

a4

Ia

a2

2/Ia
000

22 












 

 Binside = 
)a2(2

I

r2

I 00









  

 B2 = 
a4

I0




 

 
2

1

B

B
=1  

 

2. The energy of a photon of wavelength 663 nm is            1 

 fdlh QksVkW‚u] ftldh rjaxn S/;Z 663 nm gS] dh ÅtkZ gksrh gS 
 (a) 6.64 × 10–20 J  (b) 5.18 × 10–19 J (c) 3.0 × 10–19 J  (d) 2.0 ×10–20 J 
Ans. (c) 

Sol. E = 

hc

 = 
nm663

nmev1240 
 

 = 
663

106.11240 19
 J 

  
 = 2.99 × 10–19  J 
 ~ 3 × 10–19 J 
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3. An electromagnetic wave is produced by a charge           1 
 (a) moving with a constant velocity 
 (b) moving with a constant speed parallel to a magnetic field 
 (c) moving with an acceleration 
 (d) at rest 
 fo|qrpqEcdh; rjax fdlds }kjk mRiUu dh tk ldrh gS \ 
 (a) fu;r osx ls xfreku fdlh vkos'k }kjk 
 (b) pqEcdh; {ks=k ds lekUrj fu;r pky ls xfreku fdlh vkos'k }kjk 
 (c) Roj.k ls xfreku fdlh vkos'k }kjk 
 (d) fojkekoLFkk ij vkos'k }kjk 
Ans. (c) moving with an acceleration 
 

4. A semiconductor device is connected in series with a battery, an ammeter  and a resistor. A current flow 
in the circuit. If the polarity of the battery is reversed, the current in the circuit almost becomes zero. The 
device is a/an               1 

 (a) intrinsic semiconductor   (b) p-type semiconductor 
 (c) n-type semiconductor   (d) p-n junction diode   
 dksbZ v/kZpkyd ;qfä Js.kh esa fdlh cSVjh] vehVj vkSj çfrjks/kd ls la;ksftr gS A bl ifjiFk esa dksbZ /kkjk çokfgr gks 

jgh gS A ;fn cSVjh dh /kqzork mRØfer dj nh tk, rks ifjiFk esa /kkjk yxHkx 'kwU; gks tkrh gS ;g v/kZpkyd ;qfä gS 
 (a) uSt v/kZpkyd     (b) p & çdkj dk v/kZpkyd 
 (c) n & çdkj dk v/kZpkyd   (d) p–n laf/k Mk;ksM 
Ans. (d) p-n junction diode 
 

5. The formation of depletion region in a p-n junction diode is due to        1 
 (a) movement of dopant atoms    (b) diffusion of both electrons and holes 
 (c) drift of electrons only    (d) drift of holes only 
 fdlh p-n laf/k Mk;ksM esa ºzklh {ks=k fufeZr gksus dk dkj.k gS-     
 (a) eknd ijek.kqvksa dh xfr   (b) bysDVª‚uksa vkSj foojksa nksuksa dk folj.k 
 (c) dsoy bysDVª‚uksa dk viokg   (d) dsoy foojksa dk viokg 
Ans. (b) diffusion of both electrons and holes 
 

6. The radius of 
13

27
X nucleus is R. the radius of 

53

125
Y nucleus will be         1 

 ukfHkd 
13

27
X dh f=kT;k R gS A ukfHkd 

53

125
 Y dh f=kT;k gksxh     

 (a) 
3

5
 R   (b) 

3/1

53

13








 R  (c) 3/1R

3

5







   (d) 

3/1

R
53

13








 

Ans. (a) 
Sol. R = R0 A1/3 

 
2

1

R

R
 = 

3/1

2

1

A

A








 

 
2R

R
 = 

3/1

125

27








 

 
2R

R
 = 

5

3
 

 R2 = 
3

5
R (a) 
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7. An electric dipole of dipole moment 2 x 10–8 C-m in a uniform electric field experiences a maximum torque 

of 6 x 10–4 N-m. The magnitude of electric field is       1 

 dksbZ fo|qr f}/kqzo ftldk f}/kqzo vk?kw.kZ 2 ×10–8 C-m gS fdlh ,dleku fo|qr {ks=k esa 6×10–4 N-m ds vf/kdre 

cy&vk?kw.kZ dk vuqHko djrk gSA bl fo|qr {ks=k dk ifjek.k gS& 

 (a) 2.2 x 103Vm–1  (b) 1.2 x 104Vm–I (c) 3.0 x 104 Vm–1 (d) 4-2 x 103Vm–1 

Ans.  (c) 

Sol. We know that 

  = P E sin (for maximum torque, sin 90 = 1) 

 6 × 10–4 = 2 × 10–8 × E 

 E = 
8

4

102

106






  

 E = 3 × 104 V/m 

 

8. In an extrinsic semiconductor, the number density of holes is 4 x 1020 m–3.If the number density of intrinsic 

carriers is 1.2 x 1015 m–3, the number density of electrons in it is    1 

 fdlh viæO;h v/kZpkyd esa foojksa dk la[;k ?kuRo 4 ×1020
 m–3 gSA ;fn uSt okgdksa dk la[;k ?kuRo 1.2×1015

 m–3 

gS] rks blesa bysDVª‚uksa dk la[;k ?kuRo gS   

 (a) 1.8 x 109 m–3 (b) 2.4 X 1010 m–3 (c) 3.6 x I09 m–3  (d) 3.2 x 1010 m–3 

Ans. (c) 

Sol. For mass action law 

 he
2
i nnn   

 ne = 20

215

h

2
i

104

)102.1(

n

n




  

 = 
203010

4

44.1   

 = 0.36 × 1010    

 = 3.6 × 109 m–3   
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9. A point charge q0 is moving along a circular path of radius a, with a point  charge – Q at the centre of the 

circle. The kinetic energy of q0 is         1 

 dksbZ fcUnq vkos'k q0 f=kT;k a ds o`Ùkkdkj iFk ds vuqfn'k xfreku gS A bl o`Ùk ds dsUæ ij dksbZ fcUnq vkos'k –Q fLFkr 

gSA vkos'k q0 dh xfrt ÅtkZ gSA     

 (a) 
a4

Qq

0

0


  (b) 

a8

Qq

0

0


  (c) 

2
0

0

a4

Qq


  (d) 

2
0

0

a8

Qq


 

Ans. (b) 

Sol.  

 

 K.E. = 
2mv

2

1
   

  Fc = Fe  

 
a

mv2

= 
2

0

a

KQq
 

 K.E. = 
a2

KQq0  

 K.E. = 
a8

Qq

0

0


  

 

10. The curve of binding energy per nucleon as a function of atomic mass number has a sharp peak  for 

helium nucleus. This implies that helium nucleus is      1 

 (a) radioactive     (b) unstable 

 (c) easily fissionable    (d) more stable nucleus than its neighbours 

 ca/ku ÅtkZ çfr U;wfDyv‚u dks æO;eku la[;k dk Qyu ekudj [khaps x, oØ ij ghfy;e ukfHkd ds fy, rh{.k f'k[kj 

gSA blls ;g /ofur gksrk gS fd ghfy;e ukfHkd  

 (a) jsfM;ks,fDVo gS A     (b) vLFkk;h gSA  

 (c) ljyrk ls fo[k.Muh; gS A   (d) vius fudV ds ukfHkd ls vf/kd LFkk;h gSA 

Ans. (d) more stable nucleus than its neighbours 
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11. The current in a device varies with time t as I = 6t . where I is in mA and t is in s. The amount of charge 
that passes through the device during  t = 0s to t = 3s is      1 

 fdlh ;qfä esa çokfgr /kkjk dk fopj.k le; t ds lkFk I = 6t ds :i esa gks jgk gS] ;gk¡ /kkjk I dks mA rFkk le; t 
dks lsd.M (s) esa O;ä fd;k x;k gSA t = 0s ls t = 3s  dh vof/k esa bl ;qfä ls çokfgr vkos'k dh ek=kk gS& 

 (a) 10 mC  (b) 18mC  (c) 27 mC  (d) 54mC 
Ans. (c) 

Sol. I = 
dt

dq
 

   dtIdq  I = 6t 

 q = dtt6

3

0

   6

3

0

2

2

t












 =     22

03
2

6
  

 = 3[9] = 27 mC 
 

12. A ray of light travels a distance of 12.0 m in a transparent sheet in 60 ns. The refractive index of the sheet 
is             1 

 dksbZ çdk'k fdj.k fdlh ikjn'khZ 'khV esa 12.0m nwjh dks 60 ns esa r; djrh gS A bl 'khV dk viorZukad  gS& 
 (a) 1.33   (b) 1.50   (c) 1.65   (d) 1.75 
 
Ans.  (b) 1.50 

Sol.  = 
v

c
    v = 

time

district
 = 

91060

12


 = 2 × 108 m/s 

 = 
8

8

102

103




 

 = 1.5  
 

13. A cell of emf E is connected across an external resistance R. When current I is drawn from the cell, the 
potential difference across the electrodes of the cell drops to V. The internal resistance 'r’ of  the cell is 

 fdlh cká çfrjks/k R ds fljksa ls emf E dk dksbZ lsy la;ksftr gSA tc lsy ls /kkjk I yh tkrh gS rks lsy ds bysDVªksMksa 
ds chp  foHkokUrj ?kVdj V gks tkrk gSA lsy dk vkUrfjd çfrjks/k 'r' gS     1 

 (a)  R
E

VE







 
  (b) 







 
R

VE
  (c) 

 
I

RVE 
  (d) R

V

VE







 
 

Ans.  (c)  
Sol.  

 



R 

r 

V



 

 I = 
rR

E


 

 IR + Ir = E 
 V + Ir = E   V = IR 

 r = 
I

VE 
  I = 

R

V
 

 r = 
 

V

VE 
R 
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14. A ray of monochromatic light propagating in air, is incident on the surface of water. Which of the following 

will be the, same for the reflected and refracted rays ?      1 

 (a) Energy carried (b) Speed  (c) Frequency  (d) Wavelength 

 ok;q esa lapj.k djrh ,do.khZ çdk'k dh dksbZ fdj.k ty ds i`"B ij vkiru dj jgh gSA fuEufyf[kr esa ls dkSu 

ijkofrZr vkSj viofrZr fdj.kksa ds fy, leku gksxk \  

 (a) ogu dh x;h ÅtkZ  (b) pky   (c) vkof̀Ùk   (d) rjaxnS/;Z 

Ans. (c) Frequency 

 

15. Beams of electrons and protons move parallel to each other in the same direction. They  1 

 (a) attract each other. 

 (b) repel each other. 

 (c) neither attract nor repel. 

 (d) force of attraction or repulsion depends upon speed of beams. 

 bysDVª‚uksa vkSj çksV‚uksa ds iqat leku fn'kk esa ,d nwljs ds lekUrj xfreku gSaA bu nksuksa ds chp 

 (a) vkd"kZ.k cy gksxk A 

 (b) çfrd"kZ.k cy gksxk A 

 (c) u rks vkd"kZ.k cy gksxk vkSj u gh çfrd"kZ.k cy gksxk A 

 (d) vkd"kZ.k vFkok çfrd"kZ.k cy iqatksa dh pky ij fuHkZj djrk gS A 

Ans. (b) 

Sol.

 

 
 

 Here , current in opposite direction so Repel each other. 
  

Note:  In question number 16 to 18 two statements are given – one labelled Assertion (A) and the other labelled  

 Reason (R). Select the correct answer to these questions from the codes (a), (b), (c) and (d) as given 

below: 

uksV :  ç'u la[;k 16 ls 18 esa nks dFku fn, x, gSa & ,d dks vfHkdFku (A) rFkk nwljs dks dkj.k (R) yscy fd;k x;k gS  

bu ç'uksa ds lgh mÙkjksa dk uhps fn, dksM (a), (b) ,(c) vkSj (d) esa ls p;u dhft,  

 (a) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of Assertion (A). 

 (b) Both Assertion (A) and Reason (R) are true and Reason (R) is NOT the correct explanation of   

                  Assertion (A). 

 (c) Assertion (A) is true and Reason (R) is false. 

 (d) Assertion (A) is false and Reason (R) is also false 
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16. Assertion (A) : In Young's double slit experiment all fringes are of equal width.   1 

 Reason (R) : The fringe width depends upon wavelength of light () used, distance of screen from plane 

of slits (D) and slits separation (d). 

 vfHkdFku (A) % ;ax ds f}f>jh ç;ksx esa lHkh fÝUtksa dh pkSM+kbZ leku gksrh gSA     

 dkj.k (R) : fÝat pkSM+kbZ mi;ksx fd, x, çdk'k dh rjaxnS/;Z () insZ dh f>fj;ksa ds ry ls nwjh (D)  vkSj f>fj;ksa ds 

i`Fkdu (d) ij fuHkZj djrh gSA 

Ans. (A) 

Sol.  
 

d

D


 

 

 wavelength  

 D  Distance b /w screen and slit 

 d  Distance b /w slits 

 So correct option is A. 
 

17. Assertion (A) : Diamagnetic substances exhibit magnetism.     1 

 Reason (R) : Diamagnetic materials do not have permanent magnetic dipole moment 

 vfHkdFku (A) : çfrpqEcdh; inkFkZ pqEcdRo n'kkZrs gSa A       

 dkj.k (R): çfrpqEcdh; inkFkksaZ esa LFkk;h pqEcdh; f}/kqzo vk?kw.kZ ugha gksrk gS A 

Ans. (D) 
 

18. Assertion (A) : Work done in moving a charge around a closed path, in an electric field is always zero. 

 Reason (R) : Electrostatic force is a conservative force      1 

 vfHkdFku (A) : fdlh fo|qr {ks=k esa fdlh cUn iFk ds pkjksa vksj fdlh vkos'k dks xeu djkus esa fd;k x;k dk;Z 'kwU; 

gksrk gSA  

 dkj.k (R) : fLFkjfo|qr cy laj{kh cy gksrk gSA 

Ans. (A) 
 

SECTION - B/ [k.M & [k 
 

19. What happens to the interference pattern when two coherent sources are    2 

 (a) infinitely close, and 

 (b) far apart from each other 

 O;frdj.k iSVuZ dk D;k gksrk gS tc nks dyklac) L=kksr     

 (a) vuUrr% fudV] vkSj 

 (b) ,d nwljs ls dkQh nwjh ij gSa \ 

Sol.   = 
d

D
, 

 (a) When  d is small,  will be larger. Even a single fringe may occupy the whole screen. Hence the 

pattern cannot be Detected. 

  

 (b) If the sources are far apart, d is large so frindge width () will be small that the fringes are not resolved 

and they do not appear separate. that is why interterence pattern is not Detected for large separation of 

coherent sources. 
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20. (a) What is meant by ionisation energy ? Write its value for hydrogen atom ?   2 

OR 

 (b) Define the term, mass defect. How is it related to stability of the nucleus? 

 (a) vk;uu ÅtkZ ls D;k rkRi;Z gS \ gkbMªkstu ijek.kq ds fy, bldk eku fy[ksaA   

vFkok 

 (b) æO;eku {kfr dh ifjHkk"kk fyf[k,A ukfHkd ds LFkkf;Ro ls ;g fdl çdkj lacaf/kr gS \ 

Sol. (a) Ionisation Energy : The amount of energy required to knock out an electron from outer most orbit of 

an atom is known is ionisation energy 

 The ionisation energy is equal to energy required to take an electron form ground state to infinite state. 

 The ionisation  energy for H-atom is  

 E =  E – E1 

 E = 0 – (–13.6) = 13.6 eV  

OR 

 

 (b) Mass defect :- It is found that the mass of a stable nucleus is always less than the sum of the masses 

of its constituent protons and neutrons (nucleons) in their free state. 

 The difference between the sum of the rest masses of its constituent nucleons and the rest mass of a 

nucleus is called its mass defect. 

 Consider the nucleus A

Z X . It has Z protons and (A – Z) neutrons. Therefore, its mass defect (m) will be:  

 
p n Nm = Zm  + (A – Z)  m m   

 Here m
p
 = mass of each proton  

 m
N
 = mass of nucleus 

 m
n
 = mass of each neutron 

 Cause of mass defect:  

 To overcome electrostatic forces of repulsion between protons, energy is required (called binding energy) 

which is provided by mass defect. 

 

21. With the help of a circuit diagrams, explain how a full wave rectifier gives output rectified voltage 

corresponding to both halves of the input ac voltage.      2 

 ifjiFk vkjs[k dh lgk;rk ls O;k[;k dhft, fd dksbZ iw.kZ rjax fn"Vdkjh fdl çdkj fdlh fuos'kh ac oksYVrk ds nksuksa 

v/kksZ ds rnuq:i fuxZr fn"Vdkjh oksYVrk nsrk gS A 

Sol. Diode as a Full Wave Rectifier  

 In the full wave rectifier, two p - n junction diodes, D
1
 and D

2
 are used. This arrangement is shown in the 

diagram below.  
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             Circuit diagram of full wave rectifier  

  

 Working  

 

 During the positive half cycle of the input AC, the diode D
1
 is forward biased and the diode D

2
 is reverse 

biased. The forward current flows through diode D
1
. During the negative half cycle of the input AC, the 

diode D
1
 is reverse biased and diode D

2
 is forward biased. Hence, current flows through diode D

2. 
Hence, 

we find that during both the halves, current flows in the same direction. 

     

              Input and output waveforms  
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22. Draw energy band diagram for an n-type and p-type semiconductor at T> 0K   2 
 T> 0K ds fy, fdlh n çdkj vkSj p&çdkj ds v/kZpkydksa ds fy, ÅtkZ cS.M vkjs[k [khafp, A 
Sol. Energy band diagram for an n-type and p-type semiconductor at T> 0K 

 
     

Energy band of (a) n - type semiconductor at T > 0 K, (b) p - type semiconductor at T > 0 K 
 

23. The power of a thin lens is +5 D. When it is immersed in a liquid, it behaves like a concave lens of focal 
length 100 cm. Calculate the refractive index of the liquid. 'Given refractive index of glass = 1.5. 

 fdlh irys ysal dh {kerk + 5 D gSA tc bl ysal dks fdlh æo esa Mqcks;k tkrk gS rks ;g 100 cm Qksdl nwjh ds 
vory ysal dh Hkk¡fr O;ogkj djrk gS A bl æo dk viorZukad ifjdfyr dhft, A fn;k gS & dk¡p dk viorZukad 
1.5 gSA   

Sol. P = +5D 

 5
f

100
  or f = 20cm 

 















 



21

L

R

1

R

1
1

1f

1
 

 
20

1
 = (1.5-1) 










21 R

1

R

1
 

 
10

1

R

1

R

1

21

  

 when immersed in liquid  f = –100cm 

 in liquid 






















21

L

R

1

R

1
1

f

1
 

 -
10

1
1

5.1

100

1











  

 - 1
5.1

10

1



  

 
10

1
1

5.1



 

 
10

95.1



  666.1

9

15
   

  = 1.67 
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24. Briefly explain why and how a galvanometer is converted into an ammeter.  2 

 la{ksi esa O;k[;k dhft, fd fdlh xSYoSuksehVj dks vehVj esa D;ksa vkSj fdl çdkj ifjofrZr fd;k tkrk gSA 

Sol. Conversion of a galvanometer into an ammeter : 

 

 An ordinary galvanometer gives full scale deflection with a small current  of few microamperes. To 

measure large currents with it, a small resistance is connected in parallel with the galvanometer coil. The 

resistance connected in this way is called a shunt. 
 

 When a small resistance shunt is connected in parallel, only a small part of the total current passes 

through the galvanometer and remaining current passes through the shunt.   

 
 Let  

 G = resistance of the galvanometer 

 I
g
 = the current with which galvanometer gives full scale deflection. 

 0 to I = the required current range of the ammeter  

 S = shunt resistance  

 I – I
g
 = current through the shunt 

 As galvanometer and shunt are connected in parallel, so  

 P.D. across the galvanometer = P.D. across the shunt  

  
g
G = (I – I

g
)S 

 or  g
S G


 
  

 

 So by connecting a shunt of resistance S across the given galvanometer, we get an ammeter of desired 

range. Moreover, 

  
g

S

G S
   


 

 

 The deflection in the galvanometer is proportional to I
g
 and hence to I. So the scale can be graduated to 

read the value of current  directly. 

 Hence an ammeter is a shunted (or low resistance) galvanometer. Its effective resistance is :  

    
A

GS
R

G S



          (R

A
 > S) 
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25. (a) How are infrared waves produced? Why are these waves referred to as heat waves? Give any two 
uses of infrared waves.           2 

OR 
 (b) How are X-rays produced? Give any two uses of these. 

 (a) vojä rjaxsa fdl çdkj mRiUu gksrh gSa \ bu rjaxksa dks Å"eh; rjaxsa D;ksa dgk tkrk gS \ vojä rjaxksa ds dksbZ 
nks mi;ksx fyf[k, A      

vFkok 
 (b) X&fdj.ksa fdl çdkj mRiUu gksrh gSa \ bu fdj.kksa ds dksbZ nks mi;ksx fyf[k, A 
Sol. (a)  Infrared waves produced by vibration of atoms and molecules,  
 they are readily absorbed by water molecules iin most materials which increase their thermal motion so 

they heat up the material. 
 Uses : (i) For therapeutic purpose. 
 (ii) For long distance photography  

OR 
 (b) X- ray produced by bombarding a target of high atomic number with a beam of fast moving electrons.  
 Uses : - (i) They are used as diagnostic tool in medicine.  
 (ii) they are used in radio therapy. 
 
 

 
 

 

 

SECTION - C/ [k.M &x 
 

26. A ray of light is refracted by a glass prism. Obtain an expression for the refractive index of the glass in 
terms of the angle of prism A and the angle  of minimum deviation m .    3 

 fdlh dk¡p ds fçTe }kjk fdlh çdk'k fdj.k dks viofrZr fd;k x;k gSA fçTe dks.k A rFkk U;wure fopyu dks.k m  

ds inksa esa dk¡p ds viorZukad ds fy, O;atd çkIr dhft, A     

Sol.  

 
     Fig. Refraction through a prism. 
 
 From the quadrilateral AQNR, 

 A +  QNR 180     A = 180° – QNR  

  From the triangle QNR, 

  r r ' QNR 180    r + r' = 180° – QNR 

    A r r '     

  = (i – r) + (i' – r')    = (i + i') – (r + r')        = (i + i') – A      + A = i – i'   
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 Variation of angle of deviation with angle of incidence.  

 
 A ray of light passing through a prism. 

 (b) Plot of variation of angle of deviation   versus  angle of incidence i for a prism. 
 

 The minimum value of the angle of deviation suffered by a ray on passing through a prism is called the 
angle of minimum deviation and is denoted by 

m  
 

 Relation between refractive index and angle of minimum deviation  

  i = i', r = r',  = m  

 
m

m

As A i i '

A
A i i or i

2

Also A r r ' r r 2r

A
r

2

    

   
 

     

    

 

 

 From Snell’s law, the refractive index of the material of the prism will be  

 
sin i

sin r
   or  

mA
sin

2
A

sin
2

 

   

 

27. (a) (i) Distinguish between nuclear fission and fusion giving an example of each. 
 (ii) Explain the release of energy in nuclear fission and fusion on the basis of binding energy per nucleon 

curve.       
OR 

 (b) (i) How is the size of a nucleus found experimentally? Write the relation between the radius and mass 
number of a nucleus.           

 (ii) Prove that the density of a nucleus is independent of its mass number.   3 

 (a)(i) çR;sd dk ,d&,d mnkgj.k nsdj ukfHkdh; fo[k.Mu vkSj ukfHkdh; lay;u ds chp foHksnu dhft, A 
 (ii) ca/ku ÅtkZ çfr U;wfDy;‚u oØ ds vk/kkj ij ukfHkdh; fo[k.Mu vkSj ukfHkdh; lay;u esa ÅtkZ eqä gksus dh O;k[;k 

dhft, A           

vFkok 
 (b) (i) ç;ksx }kjk ukfHkd dk lkbt fdl çdkj Kkr fd;k tkrk gS \ fdlh ukfHkd dh f=kT;k vkSj mldh æO;eku 

la[;k ds chp laca/k fyf[k, A 
 (ii) fl) dhft, fd fdlh ukfHkd dk ?kuRo mldh æO;eku la[;k ij fuHkZj ugha djrk gS A 
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Sol. (a)  

 (i) Difference between nuclear fission and nuclear fusion :  

 

 Example for  Nuclear fission 

 
144235 1 89 1
5692 0 36 0U n Ba Kr 3 n Q      

 Example for  Nuclear fusion 

 
41
214 H 2e He 2 6 26.7MeV        

  

 (ii) Binding energy curve:  

 It is the curve showing the variation of binding energy per nucleon with the mass number of different 

nuclei. 

 

 
 Binding energy per nucleon as a function of mass number A 

 The binding energy per nucleon is small for light nuclei (A < 30) i.e., they are less stable. So when two 

light nuclei combine to form a heavier nucleus, the binding energy per nucleon increases result in the 

release of energy and stability increases. So, to gain stability they undergo nuclear fusion.  

  

N u c le a r fu s io n

1 . H e re  a  h e a vy  n u c le u s  w h e n  e x c it e d  

g e ts  s p l i t  u p  in to  tw o  s m a lle r n u c le i o f 

n e a rly  c o m p a ra b le  m a s s e s .

H e re  tw o  l ig h te r n u c le i fu s e  

to g e th e r t o  fo rm  a  h e a vie r 

n u c le u s .

2 . Th e  c o n d it io n s  o f h ig h  te m p e ra tu re  

a n d  p re s s u re  a re  n o t  n e c e s s a ry  fo r i t .  

It  c a n  b e  c a rrie d  o n  th e  e a rth .

Th e  c o n d it io n s  o f e x t re m e ly  h ig h  

p re s s u re  a n d  te m p e ra tu re  a re  

n e c e s s a ry  fo r i t .  S o  it  c a n n o t  b e  

e a s ily  c a rrie d  in  a  la b o ra to ry .

3 . N e u t ro n s  a re  th e  l in k  p a rt ic le s  o f t h is  

p ro c e s s .

P ro to n s  a re  th e  l ik e  p a rt ic le s  o f 

t h is  p ro c e s s .

4 . It  is  a  q u ic k  p ro c e s s . It  o c c u rs  in  s e rve ra l s te p s .  Th e re  

is  s u ffic ie n t  t im e  g a p  b e tw e e n  

in it ia l a n d  fin a l s te p s .

5 . H e re  th e  e n e rg y  a va ila b le  p e r n u c le o n  

is  s m a ll.

H e re  th e  e n e rg y  a va ila b le  p e r 

n u c le o n  is  la rg e .

6 . It  p ro d u c e s  ve ry  h a rm fu l ra d io a c t ive  

w a s te s .

Th e  p ro d u c ts  o f fu s io n  a re  

h a rm le s s .

7 . Th e  fis s io n a b le  m a te ria l is  l im ite d  

(N o n -re n e w a b le )

Th e  fu s io n a b le  m a te ria l is  

u n lim ite d .  (re n e w a b le )

N u c le a r fis s io n
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 Binding energy per nucleon is smaller for heavier nuclei (A > 170) than the middle ones, i.e., heavier 

nuclei are less stable. This decrease is due to coulomb repulsion between the protons so the heavier 

nuclei become less stable and they undergo nuclear fission to attain stability. 

OR 

 (b)  

 (i) Experimental observations show that the volume of a nucleus is directly proportional to its mass 
number. 

 If R is the radius of a nucleus having mass number A, then  

  
34

R A
3
   

 or  R  A1/3 
 

 Thus, the radius R of a nucleus is proportional to cube root of its mass number. We can write  

 1/ 3

0R = R A  .................. (1) 

 Here R
0
 is a constant, which is of the order of the range of nuclear force. It is believed to be the average 

nucleon size and is known as nuclear unit radius (R
0
). 

 R
0
 = 1.2 × 10–15 m = 1.2 fm 

 

 (ii)  
 The density of nuclear matter is the ratio of the mass of a nucleus to its volume. 
 Let A be the mass number and R be the radius of a nucleus. If m is the average mass of a nucleon, then  
 Mass of nucleus = mA 

 Volume of nucleus 
34

R
3

       
1/ 3 3 3

0 0

4 4
(R A ) R A

3 3
     (From .........(1)) 

  Nuclear density  nu

Mass of nucleus

Volume of nucleus
   

 or       
nu 3

3 0
0

mA 3m

4 4 R
R A

3

  


 

 Clearly, nuclear density is independent of :   
 (1) mass number A, and (2) the size of the nucleus R. 
 

28. (a) Two charged conducting spheres of radii a and b are connected to each other by a wire. Find the ratio 
of the electric fields at their surfaces.        3 

OR 
 (b) A parallel plate capacitor (A) of capacitance C is charged by a battery to voltage V. The battery  is 

disconnected and an uncharged capacitor (B) of capacitance 2C is connected across A. Find the ratio of  
 (i) final charges on A and B. 
 (ii) total electrostatic energy stored in A and B finally and that stored in A initially. 

 (a) nks vkosf'kr pkyd xksys ftudh f=kT;k a a vkSj b gSa fdlh rkj }kjk ,d nwljs ls la;ksftr gSa A buds i`"Bksa ij 
fo|qr {ks=ksa dk vuqikr Kkr dhft, A        3 

vFkok 
 (b) /kkfjrk C ds fdlh lekUrj ifêdk la/kkfj=k (A) dks fdlh cSVjh }kjk oksYVrk V rd vkosf'kr fd;k x;k gSA bl 

la/kkfj=k ls cSVjh dks vlac) djds 2C /kkfjrk ds fdlh vukosf'kr la/kkfj=k (B) dks la/kkfj=k ds fljksa ls lac) dj fn;k 
x;k gSA Kkr dhft, : 

 (i) A vkSj B ij vafre vkos'kksa dk vuqikr 
 (ii) vfUrer% A vkSj B esa lafpr dqy fLFkjfo|r ÅtkZ vkSj vkjEHk esa A esa lafpr ÅtkZ dk vuqikr 
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Sol. (a) Let a be the radius of a sphere A , QA be the charge on the sphere, and CA be the capacitance of the 

sphere. Let b the radius of a sphere B, QB be the charge on the sphere, and CB be the capacitance of the 

sphere.  

 Since the two sphere are connected with a wire, their potential (V) will became equal. 

 Let EA be the electric field of sphere A and EB be the electric field of sphere B. Therefore, their ratio 

 
B

0
2

2
0

A

B

A

Q

4b

a4

Q

E

E 



  

  

 
2

2

B

A

B

A

a

b

Q

Q

E

E
 .............(1) 

 However, 
VC

VC

Q

Q

B

A

B

A   

 And 
b

a

C

C

B

A   

 
b

a

Q

Q

B

A    .........(2) 

 putting the value of (2) in (1)  , we obtain  

 
a

b

ba

ab

E

E
2

2

B

A  

 (b) Common Potential V = 
21

2211

CC

VCVC




  

 V = 
3

V

C3

0C2CV



 

 

(I) Charge on A,    QA = 
3

CV
 

 Charge on B,    QB = 
3

CV2
 

 
2

1

Q

Q

B

A   

(II) initial energy store in  A,   Ui = 
2

1
CV2 

 Final  energy  in A & B,  Uf = 

22

3

V
C2

2

1

3

V
C

2

1















 

 Uf = 
6

1

9

CV

18

CV 22

 CV2  

 

3

1

U

U

in

f   
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29. A potential difference V is applied across a conductor of length l and cross sectional area A.  Briefly 
explain how the current density j in the conductor will be affected if    3 

 (a) the potential difference V is doubled  

 (b) the conductor were gradually stretched to reduce its cross-sectional area to  
2

A
and then the same 

potential difference V applied across it. 
 yEckbZ l vkSj vuqçLFk&dkV {ks=Qy A ds fdlh pkyd ds fljksa ij foHkokUrj V dks vuqç;qä fd;k x;k gSA la{ksi esa 

O;k[;k dhft, fd pkyd esa /kkjk ?kuRo j fdl çdkj çHkkfor gksxk ;fn 
 (a) foHkokUrj V nks xquk gks tkrk gS] 

 (b) pkyd dks /khjs&/khjs [khapdj mlds vuqçLFk&dkV ds {ks=kQy dks ?kVkdj 
2

A
dj  fn;k tkrk gS  vkSj fQj leku 

foHkokUrj V dks vuqç;ä fd;k tkrk gS A 
Sol.  
(i) V = IR 

 I = 
R

V
 

 J =
A

i
 

 j = 
RA

V
  j  V 

 if V' = 2V 
 j' = 2j 
(ii) V =V' 
 A = A'' 

 A = 
2

A
' 

 ' = 2 

 R = 
A


 

 R' = 
2

A
2

'

'

A

 



 

 R' = 4R 

 j = 
A

i
 

 j = 
RA

V
 

 j' = 
''AR

V
 

 = 

2

A
R4

V


 

 j' = 
RA2

V
 

 j' = 
2

j
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30. A resistor of 50 , a capacitor of 









25
 F and an inductor of 









4

 H are connected in series across an 

ac source whose voltage (in volt) is given by V= 70 sin (100  t), Calculate:              3 

 (a) the net reactance of the circuit, 

 (b) the impedence of the circuit 

 (c) the effective value of current in the circuit 

 50  ds fdlh çfrjks/kd] 









25
 F ds fdlh la/kkfj=k rFkk 









4

 H ds fdlh çsjd dks Js.kh esa mlds fljksa dks fdlh 

ac lzksr ftldh oksYVrk (oksYV esa) V= 70 sin(100t) gS] ls la;ksftr fd;k x;k gSA ifjdfyr dhft, % 

 (a)ifjiFk dk usV çfr?kkr 

 (b) ifjiFk dh çfrck/kk 

 (c) ifjiFk esa çHkkoh /kkjk dk eku 

Sol. R = 50 

 C = 









25 F = F10
25 6–


 

 L = 








4

 H 

 V = 70 sin (100t) 

 V = V0 sin (t) 

 So,  V0 = 70 V 

  = 100 Rad/sec. 

  XL = L = 100 

4

 = 400  

  XC = 

 10
25

   100

1

C 

1

6-






 

 =  400
25

104

 

 (i) Net Reactance  = XL – XC 

    = 400 – 400 = 0  

 (ii) Impedence z = 2
CL

2 )X–X(R   = R = 50 

 (iii) Effective value of current Irms  = 
250

70

2R

V

2R

V

2

I 0o0   

      = 
25

7
A 
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SECTION – D / [k.M &?k 
 

31. (a) (i) Define coefficient of self-induction. Obtain an expression for self-inductance of a long solenoid of 

length I, area of cross section A having N turns. 

 (ii) Calculate the self-inductance of a coil using the following data obtained when an AC source of 

frequency 









200
 Hz and a DC source is applied across the coil.    5 

  

AC Source 

S. No. V(Volts) I(A) 

1 3.0 0.5 

2 6.0 1.0 

3 9.0 1.5 

 

OR 

 (b) (i) With the help of a labelled diagram, describe the principle and working of  an ac generator. Hence, 

obtain an expression for the instantaneous value of the emf generated. 

 (ii)  The coil of an ac generator consists of 100 turns of wire, each of area 0.5 m2. The resistance of the 

wire is 100 . The coil is rotating in a magnetic field of 0.8 T perpendicular to its axis of rotation, at a 

constant angular speed of 60 radian per second. Calculate the maximum emf generated and power 

dissipated in the coil. 

  

 (a)(i) Lo&çsj.k xq.kkad dh ifjHkk"kk fyf[k, A N Qsjksa okyh yEckbZ / rFkk vuqçLFk&dkV {ks=kQy A dh fdlh ifjukfydk 

ds Lo&çsjdRo ds fy, O;atd çkIr dhft, A  

 (ii) uhps fn, x, vk¡dM+ksa dk mi;ksx djds fdlh dq.Myh dk Lo&çsjdRo ifjdfyr dhft, A bu vk¡dM+ksa dks dq.Myh 

ds fljksa ij 









200
 Hz vko`fÙk ds AC L=kksr vkSj DC L=kksr dks vuqç;qä djds çkIr fd;k x;k gS A  

AC  L=kksr 

Øe la[;k V(oksYV) I(,fEi;j) 

1 3.0 0.5 

2 6.0 1.0 

3 9.0 1.5 

 

vFkok 

 (b) (i) ukekafdr vkjs[k dh lgk;rk ls fdlh ac tfu=k ds fl)kUr vkSj dk;Zfof/k dk o.kZ dhft, A bldk mi;ksx 

djds mRiUu emf ds rkR{kf.kd eku ds fy, O;atd O;qRiUu dhft, A 

 (ii) fdlh ac tfu=k dh dq.Myh esa rkj ds 100 Qsjs gSa ftuesa çR;sd dk {ks=kQy 0.5m2 gS A rkj dk çfrjks/k 100  

gSA ;g dq.Myh vius ?kw.kZu v{k ds yEcor 0.8 T ds pqEcdh; {ks=k esa 60 jsfM;u çfr lsd.M dh fu;r dks.kh; pky 

ls ?kw.kZu dj jgh gSA bl dq.Myh esa tfur vf/kdre emf vkSj 'kfä {k; ifjdfyr dhft, A 

DC Source 

S.No.  V(Volts) I(A) 

1 4.0 1.0 

2 6.0 1.5 

3 8.0 2.0 

DC  L=kksr 

Øe la[;k V(oksYV) I(,fEi;j) 

1 4.0 1.0 

2 6.0 1.5 

3 8.0 2.0 
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Sol. (a) 

 (i) Coefficient of self - induction : At any instant, the magnetic flux   linked with a coil is proportional 

to the current I through it, i.e.,  

   I  

 or    LI       

 where L is a constant for the given coil and is called self - inductance.   

 If I = 1A, then    = L 

 Thus the self - inductance of a coil is numerically equal to the magnetic flux linked with a coil when a unit 

current flows through it. 

 Consider a long solenoid of length and radius r with r << and having n turns per unit length. If a current l 

flows through the coil, then the magnetic field inside the coil is almost constant and is given by  

   
0B n  I 

 Magnetic flux linked with each turn  

   = BA = 
0n A IA 

 where 2A r   = the cross - sectional area of the solenoid. 

   Magneitc flux linked with the entire solenoid is  

   = Flux linked with each turn × total number of turns  

   =0nIA × n = 0n2IA  

 But   = LI 

   Self inductance of the long solenoid is  

    2

0L n  A 

 If N is the total number of turns in the solenoid, then n = N /l and so  

   


AN
L

2
0  

 If the coil is wound over a material of high relative magnetic permeability  

  . .,r e g soft iron , then  

 



AN

AnL
2

0r2
0r


  

 (ii) For AC Source :  

 f = Hz
200











 

    = 2f  = 2 









200
= 400 Rad/s 
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  XL = L  L = 

LX

 

 (1) L = H
400

6
      XL = 

I

V
 = 

5.0

3
 = 6 

  

  

 (ii) L = H
400

6
     XL = 

I

V
 = 

1

6
 = 6

 (iii) L = H
400

6
     XL = 

I

V
 = 

5.1

9
 = 6 

  

 (b) (i) A generator or dynamo is a device which converts mechanical energy into electrical energy. 

 Principle: The working of an a.c. generator is based on the principle of electromagnetic induction. When 

a closed coil is rotated in a uniform magnetic field with its axis perpendicular to the magnetic field, so the 

magnetic flux linked with the coil changes hence an induced emf and a current is set up in it.  

 

A.C. Generator. 

 Working: Suppose initially the coil PQRS be in the vertical position and it is rotated in the clockwise 

direction. The side PQ moves downward and SR moves upward. According to Fleming’s right hard rule, 

the induced current flows from Q to P and from S to R. So during the first half rotation of the coil, the 

induced current flows in the direction SRQP, with brush B
1
 acting as positive terminal and brush B

2
 as 

negative terminal. During the second half - rotation, the side PQ moves upward and SR moves downward. 

The direction of induced current is reversed, i.e., it flows along PQRS, so that the brush  

B
2
 now functions as the positive terminal and brush B

1
 as the negative terminal. Thus the direction of 

current in the external circuit is reversed after every half cycle.  



CBSE XII Examination - 2023  | 06-03-2023
 

 

Resonance Eduventures Ltd. 

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 

Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222 

To Know more :  sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 

 

This solution was download from Resonance CBSE 2022 Solution portal  
 
 

PAGE # 24 

7340010333

 Expression for induced emf:  

 Let 

 N = number of turns in the coil 

 A = face area of each turn 

 B = magnitude of the magnetic field 

   = angle which normal to the coil makes with field B  at any instant t  

  = the angular velocity with which coil rotates. Then the magnetic flux linked with the coil at any instant 

t will be  

     = NBA cos   = NBA cos t 

 By Faraday’s flux rule, the induced emf is given by  

   
d d

dt dt


      (NBA cos t) = NBAsin t  

 or  
0 sin t     

 where 
0  = NBA. When a load of resistance R is connected across the terminals, a current I flows in 

the external circuit. 

   
0

0

sin
sin

t
I I t

R R

 
     

 where 
0

0I
R


 . Both current and voltage vary sinusoidally with time. The power dissipated in the load is 

supplied by the agent in rotating the coil in the magnetic field. 

 (b) (ii)  N = 100 

 A =  0.5m2  

 R = 100 
 B = 0.8T 

  = 60 Rad/s 

  = BNAsin    for max sin = 1 

 max  = 0.8 100 0.5 60 = 2400 V 

 P = 
R

2
= W57600

100

24002400



 

 

32. (a) (i) State Huygen's principle. With the help of a diagram, show how a plane wave is reflected from a 

surface. Hence verify the law of reflection.        5 

 (ii) A concave mirror of focal length 12 cm forms a three times magnified virtual image of an object. Find 

the distance of the object from the mirror. 

OR 

 (b) (i) Draw a labelled ray diagram showing the image formation by a refracting telescope. Define its 

magnifying power. Write two limitations of a refracting telescope over a reflecting telescope.  

 (ii) The focal lengths of the objective and the eye-piece of a compound microscope are 1.0 cm and 2.5 

cm respectively. Find the tube length of the microscope for obtaining a magnification of 300. 
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 (a)(i) gkbxsUl & fl)kUr fyf[k,A vkjs[k dh lgk;rk ls ;g n'kkZb, fd dksbZ lery rjax fdlh i`"B ls dSls ijkofrZr 

gksrh gSA bldk mi;ksx djds ijkorZu ds fu;e dk lR;kiu dhft, A     5 

 (ii) 12 cm Qksdl nwjh dk dksbZ vory niZ.k fdlh fcEc dk rhu xquk vkof/kZr vkHkklh çfrfcEc cukrk gS A niZ.k ls 

fcEc dh nwjh Kkr dhft, A 

vFkok 

 (b)(i) viorhZ nwjn'kZd }kjk çfrfcEc cuuk n'kkZus ds fy, ukekafdr fdj.k vkjs[k [khafp, A bldh vko/kZu {kerk dh 

ifjHkk"kk fyf[k, A ijkorhZ nwjn'kZd dh rqyuk nwjn'kZd dh nks lhek,¡ fyf[k,A 

 (ii) fdlh la;qä lw{en'khZ ds vfHkn –̀';d vkSj usf=kdk ysalksa dh Qksdl nwfj;k¡ Øe'k% 1.0 cm vkSj 2.5 cm gSaA 300 

vko/kZu çkIr djus ds fy, bl lw{en'khZ dh ufydk dh yEckbZ Kkr dhft, A 

Sol. (a) (i) Huygen's principle states that every point on a wave front may be considered as a source of 

secoundry waves. 

  

 

 In Fig. (a) F
1
F

2
 is the section of the given spherical wavefront and G

1
G

2
 is the new wavefront in the forward 

direction. In Fig. (b), F
1
F

2
 is the section of the given plane wavefront and G

1
G

2
 is the new wavefront in the 

forward direction. 

 Laws of Reflection at a Plane Surface 

 Let 1, 2, 3 be the incident rays and 1’, 2’, 3’ be the corresponding reflected rays.  

  

Laws of reflection by Huygens' principle 
 

 If c is the speed of the light, t is the time taken by light to go from B to C or A to D or E to G through F, 

then 
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EF FG

t
c c

      ....(i) 

 In AEF  sini 
EF

AF
  

 In FGC , sinr 
FG

FC
  

 or 
sin sin rAF i FC

t
c c

   

 
 sinr sin i sin rAC AF

t
c

 
     FC AC AF      

 For rays of light from different parts on the incident wavefront, the values of AF are different. But light 

from different points of the incident wavefront should take the same time to reach the corresponding 

points on the reflected wavefront. 

 

 So, t should not depend upon AF. This is possible only, if  

   sin i – sin r = 0 

 i.e.  sin i = sin r 

 or  i r        .....(ii) 

 which is the first law of reflection. 

 

(i) f = –12cm 

 m = 3   = – 
u

v
 

 v = –3u 

 
u

1

v

1

f

1
  

 
u

1

u3

1

12

1






 

 u = – 8cm  
 

OR 

(b)  (i)  
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 Magnifying Power: The magnifying power of a telescope is measured by the ratio of angle (β) 

subtended by final image on the eye to the angle (a) subtended by object on the eye, i.e., 

 Magnifying power 



M
  

 Limitations of a refracting telescope over a reflecting telescope :-  

  

 (a) The image formed by reflecting type telescope is brighter than that formed by refracting  

 telescope. 

 (b) The image formed by the reflecting type telescope is more magnified than that formed by the refracting 

type telescope 

 

 (b) (ii) f0 = 1 cm,  fe = 2.5 cm 

 m = 











e0 f

D
1

f

L
 

 300 = 






 


5.2

25
1

1

L
 

 300 = – L (11) 

 L  = cm
11

300

 
 

33. (a) (i)  Use Gauss' law to obtain an expression for the electric field due to an infinitely long thin straight 

wire with uniform linear charge density .       5 

 (ii) An infinitely long positively charged straight wire has a linear charge density . An electron is revolving 

in a circle with a constant speed v such that the wire passes through the centre, and is perpendicular to 

the plane, of the circle. Find the kinetic energy of the electron in terms of magnitudes of its charge and 

linear charge density  on the wire. 

 (iii) Draw a graph of kinetic energy as a function of linear charge density . 

OR 

 (b) (i) Consider two identical point charges located at points (0, 0) and (a, 0). 

 (1) Is there a point on the line joining them at which the electric field is zero? 

 (2) Is there a point on the line joining them at which the electric potential is zero? Justify your answers for 

each case.  

 (ii) State the significance of negative value of electrostatic potential energy of a system of charges.  

 Three charges are placed at the corners of an Equilateral triangle ABC of side 2.0 m as shown in figure. 

Calculate the electric potential energy of the system of three charges. 
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 (a)(i) xkml fu;e dk mi;ksx djds ,dleku jSf[kd vkos'k ?kuRo  ds fdlh vuUrr% yEcs lh/ks irys rkj ds dkj.k 

fo|qr {ks=k ds fy, dksbZ O;atd çkIr dhft, A 

 (ii) fdlh vuUrr% yEcs /kukosf'kr lh/ks rkj dk jSf[kd vkos'k ?kuRo  gS A dksbZ bysDVkWª‚u bl rkj dks dsUæ ekudj] 
o`Ùkkdkj iFk ij bl rkj dh ifjØek] rkj ds yEcor ry esa fdlh fu;r pky is  ls dj jgk gSA vkos'k ds ifjek.k 

vkSj rkj ij jSf[kd vkos'k ?kuRo  ds inksa esa bysDVªkW‚u dh xfrt ÅtkZ Kkr dhft, A 
 (iii) jSf[kd vkos'k ?kuRo  dks Qyu ekudj xfrt ÅtkZ ds fy, xzkQ [khafp, A    5 

vFkok 

 (b) (i) nks loZle fcUnq vkos'kksa ij fopkj dhft, tks fcUnqvksa (0, 0) vkSj (a,0) ij fLFkr gSa A 

 (1) D;k bu nksuksa dks tksM+us okyh js[kk ij ,slk dksbZ fcUnq gS ftl ij fo|qr {ks=k 'kwU; gSa \ 

 (2) D;k bu nksuksa dks tksM+us okyh js[kk ij ,slk dksbZ fcUnq gS ftl ij fo|qr foHko 'kwU; gS \ çR;sd çdj.k ds mÙkj 

dh iqf"V dhft, A 

 (ii) vkos'kksa ds fudk; dh fLFkjfo|qr fLFkfrt ÅtkZ ds _.kkRed eku ds egRo dk mYys[k dhft, A 

 vkjs[k esa n'kkZ, vuqlkj rhu vkos'k 2.0m Hkqtk ds fdlh leckgq f=kHkqt ABC ds 'kh"kksaZ ij fLFkr gSaA bu rhuksa vkos'kksa 

ds fudk; dh oS|qr fLFkfrt ÅtkZ ifjdfyr dhft, A 

 

     

 

 

 

Sol. (a) (i) Electric field due to an infinitely long straight charged wire :  

 Consider a thin infinitely long straight thin wire having uniform linear charge density  Cm–1 

 By symmetry, the field E  of the line charge is directed radially outwards and its magnitude is same at all 

points equidistant from the line charge. To determine the field at a distance r from the line charge, we 
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choose a cylindrical Gaussian surface of radius r, length l and with its axis along the line charge. As 

shown in figure it has curved surface S
1
 and flat circular ends S

2
 and S

3
. Obviously,  

 1 32dS ||E, dS E and dS E  . So only the curved surface contributes towards the total flux.  

 
 Cylindrical Gaussian surface for line charge.  

 

 So, the total electric flux through the surface will be :  

 E =  

321 S

3

S

2

S

1

S

dS.EdS.EdS.EdS.E


 

 = 

1 2 3

1 2 3

S S S

EdS cos0 EdS cos90 EdS cos90        

 = 1E dS 0 0   

 = E × area of the curved surface  

  or 
E
 = E × 2 rl 

 Charge enclosed by the Gaussian surface, q = l 

 Using Gauss's theorem, 
E
 = 

0

q


, we get  

 or  
0

E2 r


 


l
l    or  

0

E
2 r





      or    

2
E

r


  

 
 Variation of electric field (E) due to an infinitely long straight charged wire with distance (r) 
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(ii) 

v 



 

 E = 
r

K2 
 

 F = E e 

 F = 
r

eK2 
 

 
r

mv2

= 
r

eK2 
 

 mv2 = 2Ke 

 
2

eK2
mv

2

1 2 
  

 KE = Ke 
  
 (iii) 

 

K.E. 

  
OR 

  

 (b)  (i) 
 

  

  (1) Electric Field is zero at midpoint between charges.  
  (2) Here Electric potential in not zero. For zero electric potential, we required unlike charges. 
  
 (ii)  The Negetive value of electrostatic potential energy represent the attraction force between 

 charges. 
 P.E. = UAB + UBC + UCA 

  U = 
r

qKq 11
 

 = 
2

1024K

2

1024K

2

1044K 121212  






  

 P.E. = U = - 12
9

10
2

16109 


 

 = –7.2 10–2 joule 
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SECTION – E [k.M M 
 

Note:  Questions number 34 and 35 are case study based questions. Read the following paragraph and answer 

the questions.  

uksV %  ç'u la[;k 34 vkSj 35 dsl vk/kkfjr ç'u gSaA uhps fn, x, vuqPNsn dk v/;;u djds ç'uksa ds mÙkj nhft, A 
 

34. (a) Consider the experimental set up shown in the figure. This jumping ring experiment is an outstanding 

demonstration of some simple laws of Physics. A conducting non-magnetic ring is placed over the vertical 

core of a solenoid. When current is passed through the solenoid, the ring is thrown off. 

 

 Answer the following questions: 

 (i)  Explain the reason of jumping of the ring when the switch is closed in the circuit. 

 (ii)  What will happen if the terminals of the battery are reversed and the switch is closed? Explain. 

 (iii) Explain the two laws that help us understand this phenomenon. 

OR 

 (b) Briefly explain various ways to increase the strength of magnetic field produced by a given solenoid. 

 (a) vkjs[k esa n'kkZ;h çk;ksfxd O;oLFkk ij fopkj dhft,A ;g >aiu&oy; (jumping ring ) ç;ksx HkkSfrdh ds dqN 

fu;eksa dk mR—d`"V fun'kZu gSA blesa fdlh vpqEcdh; pkyd inkFkZ ds oy; dks fdlh ifjukfydk ds Å/okZ/kj ØksM ij 

j[kk tkrk gSA tc ifjukfydk ls /kkjk çokfgr dh tkrh gS] rks oy; Åij dh vksj mNyrk gSA 

 
 fuEu ç'uksa ds mÙkj nhft,% 

 (i) tc ifjiFk esa fLop dks cUn djrs gSa rks oy; ds >aiu ds dkj.k dh O;k[;k dhft, A 

 (ii) ;fn cSVjh ds VfeZuyksa dks mRØfer dj nsa vkSj fQj fLop dks cUn djsa rks D;k gksxk \ O;k[;k dhft, A 

 (iii) bl ifj?kVuk dks le>us esa lgk;rk djus okys nks fu;eksa dh O;k[;k dhft, A 

vFkok 

 (b) fdlh nh xbZ ifjukfydk ds pqEcdh; {ks=k dh çcyrk esa òf) djus ds fofHkUu mik;ksa dh la{ksi esa O;k[;k dhft, A 
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Sol. (a) When switch is closed, current is passing through the solenoid then magnetic flux is change through 

the solenoid. According to faraday's law, current is induced in copper coil and the direction of current 

According  to lenz law, apposes the magnetic flux produced by solenoid. So its jump immediately when 

switch is closed. 

 (ii) Only direction get reversed  

 (iii) (i) Faraday's law for electromagnetic induction 

   (ii) Lenz's law for direction  

OR 

 (b) B = 0 ni = i
N


0  

 (i) With increase is number of term per unit length 

 (ii) Inserting care material (soft iron) 

 (iii) By increasing current. 
 

35. (a) Figure shows the variation of photoelectric current measured in a photo cell circuit as a function of the 

potential difference between the plates of the photo cell when light beams A, B, C and D of different 

wavelengths are incident on the photo cell. Examine the given figure and answer the following questions: 

 

 (i) Which light beam has the highest frequency and why? 

 (ii) Which light beam has the longest wavelength and why? 

 (iii) Which light beam ejects photoelectrons with maximum momentum and why?    4 

OR 

(b)  What is the effect on threshold frequency and stopping potential on increasing the frequency of incident 

beam of light? Justify your answer 

 (a) fn, x, vkjs[k esa fdlh çdk'k fo|qr lsy ifjiFk esa mldh ifêdkvksa ds chp foHkokUrj dks Qyu ekudj ekih 

x;h çdk'k fo|qr /kkjk ds fopj.k dks n'kkZ;k x;k gS tcfd lsy ij fofHkUu rjaxnS/;ksZ ds çdk'k iqat A, B, C vkSj D 

vkiru djrs gSaA fn, x, vkjs[k dk ijh{k.k dhft, vkSj fuEu ç'uksa ds mÙkj nhft, A 
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 (i) fdl çdk'k iqat dh vko`fÙk mPpre gS vkSj D;ksa \ 

 (ii) fdl çdk'k iqat dh rjaxnS/;Z vf/kdre gS vkSj D;ksa \ 

 (iii) fdl çdk'k iqat }kjk lcls vf/kd laosx ls çdk'kut bysDVkWª‚u mRlftZr gksrs gSa vkSj D;ksa \ 
vFkok 

 (b) vkifrr çdk'k iqat dh vko`fÙk esa o`f) djus ij nsgyh vkof̀Ùk vkSj fujks/kh foHko ij D;k çHkko gksrk gS \ vius 

mÙkj dh iqf"V dhft,A 

Sol. (i) The light beam (B) has the highest frequency because its has highest stopping potential.  

 (ii)  c  =   = 

c
   


1

 

 here lowest frequency for light beam (C) So light beam (C) has the longest wavelength. 

 (iii)  P = mk2  

 Here K.E. Related to frequency so the light beam (B) has maximum stopping potential , frequency , K.E. 

and momentum  

OR 

 (b) If frequency Increases then threshold frequency doen not change because depends on nature of the 

materials but stopping potential also Increases (V0).







