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ekWMy Á’u&i= lsV& III  

fo"k; & HkkSfrd foKku 
Subject- PHYSICS 

 

Total No. of questions – 20 

Full Marks – 70   Pass Marks – 23     Time – 3Hrs.  
 

GENERAL INSTRUCTIONS : 
 

All questions are compulsory. Candidates are required to give their answers in 

their own words, as far as practicable. 

Q.No. 1 has 15 objective questions, each of 1 Mark. 

Q.No. 2 to 9 are very short answer type questions, each of 2 Marks. 

Q.No. 10 to 17 are short answer type questions, each of 3 Marks. 

Q.No. 18 to 20 are long answer type questions, each of 5 Marks. 

Marks distribution for different parts of a question are shown in the margin.  
 

lkekU; funsZ’k  
lHkh Á’u vfuok;Z gSaA ijh{kkFkÊ ;FkklEHko vius 'kCnksa esa mÙkj nsaA  
Á’u la[;k ¼1½ esa 15 oLrqfu"B Á’u ¼ÁR;sd ,d vad dk½ gSA lgh fodYi pqusaA  
Á’u la[;k ¼2½ ls ¼9½ rd ÁR;sd Á’u nks vadksa dk gSA  
Á’u la[;k ¼10½ ls ¼17½ rd ÁR;sd Á’u rhu vadksa dk gSA  
Á’u la[;k ¼18½ ls ¼20½ rd ÁR;sd Á’u ik¡p vadksa dk gSA  
ÁR;sd Á’u ds mijkUr esa vadksa dk fooj.k n’kkZ;k x;k gSA  

 

 

GROUP – A             1 X 15 = 15  
 

1. (i) The S.I. unit of electrical potential difference is  

 (a) volt  (b) coulomb  (c) ohm (d) tesla. 

 fon~;rh; foHkkokUrj dk ek=d gS & 
 (a) HkksYV  (b) dqykWe  (c) vkse (d) Vslyk 
 

 (ii) The relation between electric displacement vector ( D ),  electric field ( E ) 

& polarization vector ( P ) is  
  
 (a)  P  =   E  +  € OD   (b) D  =  € OE  + P   (c)  € OE  =  P  +  D  (d) E  =  € OP  +  D .  

  

fon~;qr foLFkkiu lfn’k ( D ),    fon~;qr {ks= ( E )  rFkk /kzqo.k lfn’k  ( P ) 
  
 (a)  P  =   E  +  € OD   (b) D  =  € OE  + P   (c)  € OE  =  P  +  D  (d) E  =  € OP  +  D .  
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 (iii) The relation between electric potential (V), electric intensity (E) is given 

by  

 (a) dv = -Edr  (b) E = dv X dr  (c) dv = -E
2
 X dr (d) dr = -E X dv.   

 Where terms having usual rotations.  

 fon~;rh; foHko (V),  fon~;qr {ks= (E)  ds chp dk laca/k gSA 
 (a) dv = -Edr  (b) E = dv X dr  (c) dv = -E

2
 X dr (d) dr = -E X dv.   

 tgk¡ inks ads lkekU; vFkZ gSaA 
 
 (iv) Kirchoff’s loop rule for electric networks is based on the principle of 

conservation of -    

 (a) charge (b) mass   (c) momentum      (d) energy.  

 tfVy ifji{kksa ds fy, fddZ gkWy dk ikjk fu;e fuEu esa ls fdlls laj{k.k ds fu;e ij 
vk/kkfjr gSA 

 (a) vkos’k (b) ek=k   (c) laosx      (d) mtkZ 
 

 (v) The relation between current density (J), conductivity (б ) & electrical 

intensity (E) is  

 (a) J = б/E    (b) J = E/б    (c) J = б E    (d) J = б
2
 E.   

 /kkjk ?kuRo (J),  pkydrk (б )  rFkk fon~;qr {ks= (E)  ds chp dk laca/k gSA 
 (a) J = б/E    (b) J = E/б    (c) J = б E    (d) J = б

2
 E.   

 

 (vi) The dimensional formula of magnetic Flux is  
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       (vii) Which of the  following is not the application of eddy currents  

(a) Induction cooker (b) Magnetic brakes (c)  Speedometer (d) A.C. generator.  

fuEu esa ls dkSu Hk¡oj /kkjkvksa ds vuqÁ;ksx ls lacaf/kr ugha gSA 
  (a) Ásj.k pwYgk (b) pqEcdh; vojks|d (c) xfr ekid ;a=      (d) fo|qr tfUk= 

 

(viii) The relation b/w the amplitude of electric field vector (Eo) ; amplitude 

of magnetic field vector (Bo) & velocity of light in air (c) is given by  

(a) C = Eo     (b) C = EoBo     (c) C = E
2
oBo      (d) C = EoB

2
o .  

            Bo 

;fn fdlh fo|qr pqEcdh; rjax esa (Eo) fo|qr {ks= dk rhozrk dk vk;ke (Bo) pqEcdh; {kss= 
dh rhozrk dk vk;ke rFkk (c)  Ádk’k dk osx] gks rks   
(a) C = Eo     (b) C = EoBo     (c) C = E

2
oBo      (d) C = EoB

2
o .  

            Bo 
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(ix) The focal length of a plane mirror is  

(a) zero             (b) infinite         (c) +ve          (d) -ve.  

fdlh lery niZ.k dh Qksdl nwjh gksrh gSA 
  (a) ‘kwU; (b) vuUr (c) /kukRed      (d) _.kkRed 

 
        

(x) A thin prism of 6
o
 angle gives a deviation of 3

o
. The Refractive index of 

the material of the prism-  

(a) 1.5     (b) 0.5          (c) 1.33              (d) 1.2    

fdlh 6o ds irys fÁTe ds }kjk mRiUu dks.kh; fopyu dk eku 3o gSA 
 (a) 1.5     (b) 0.5          (c) 1.33              (d) 1.2    

 

(xi) For a point source of light, Wave front can be     

(a) spherical   (b) cylindrical    (c) plane   (d) elliptical.  

fdlh fcUnq Ádk’k L=ksr ds }kjk mRiUu rjaxzkx gksrk gSA 
  (a) xksyh;  (b) csyudkj  (c) lery      (d) ijkoy;kdkj 

 

(xii) The threshold frequency of a metal is �o. If a light of frequency 4�o is 

incident on metal, the maximum K.E. of ejected photo electron is   

(a) 5/2 hz0  (b) 3hz0 (c) 2hz0 (d) 5hz0. 

fdlh pkyd lrg ds fy;s nsgyh vkòfr �o gSA ;fn 4�o vkòfr okyh ,d Ádk’k fdj.k dk 
bl lrg ij vkiru gks rks foeqDr bysDVªksu dh egRre xfrt mtkZ gksxhA 
(a) 5/2 hz0  (b) 3hz0 (c) 2hz0 (d) 5hz0 

inksa ds lkekU; vFkZ gSA 

 

(xiii) The nuclear radius is of the order of  

(a) 10
-10

m        (b) 10
-6

m  (c) 10
-15

m       (d) 10
-19

m.  

ukfHkdh; f=T;k dh dksfV gksrh gSA 

(a) 10
-10

m        (b) 10
-6

m  (c) 10
-15

m       (d) 10
-19

m.  

 

(xiv) Zener diode functions in  

(a) Forward biased condition                      (b) reverse biased condition                            

(c) both forward & reverse biased        (d) none.  

tsuj Mk;ksM ¼Hkatd Mk;ksM½ fuEu esa ls fdlh fLFkfr esa dk;Z djrk gSA 

(a) vxz vfHkUr fLFkfr      (b) mRØe vfHkUr fLFkfr     
(c) vxz ,oa mRØe nksuks vfHkUr dh fLFkfr       (d) buesa ls dksbZ ugha 
 

(xv) Which of the following gate(s) is/are universal gate   

(a) NAND gate      (b) NOR gate (c) NOT gate    (d) both a & b.  

fuEu esa ls dkSu lk xsV lkoZf=d gS A  

(a) NAND gate      (b) NOR gate (c) NOT gate    (d) (a)  rFkk (b) nksuks 
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GROUP B              2 X 8 = 16 

  

2. Define electric potential. Write a formula for electric potential energy for a 

system of two point charges.                                                                      (1+1) 

 fo|;qr foHko dh ifjHkk”kk nsA ,d nks fcUnq vkos’kks ds fudk; dh fon~;rh; fLFkfrt mtkZ ds 

fy, O;td fy[ksaA 

3. Define E.M.F of a cell ? Write a formula for current when no. of cells are in 

parallel.                                                                                                           (1+1) 

 fo|;qr okg~d cy dh ifjHkk”kk nsa A lekUrj Øe esa la;qDr π  lsyksa ds }kjk mRiUu fon~;qr 

/kkjk ds fy, lw= fy[ksaA 

  

4. Define ferromagnetic substances & Give two examples.                     (1+½+½) 

 ykSg pqEcdh; inkFkZ dh ifjHkk”kk nsa \ buds nks mnkgj.k nssaA 

 

5. Draw e.m. spectrum and arrange the waves in order of decreasing wavelength.   

                                                                                                                              (1+1) 

 fon~;rh; pqEcdh; LisDVªe dk vkjs[k ÁLrqr djsa rFkk rjaxksa dks ?kVrs gq, rajx nS/;Z Øe esa 

lfTtr djsaA 

 

6. Obtain the binding energy of a nitrogen nucleus 14

7 N  from the following data. 

                                                                                    

   Mp = 1.00783u 

  Mn = 1.00867u 

  Mass of nucleus = 14.00307u 

 Give your answer in Mev ?                     (1+1) 

 ukbZVªkstu ukfHkd 14

7 N  ds fy;s cU/ku mtkZ dh x.kuk fuEu vkadM+s ds vk/kkj ij djsaA 
                                                                                     

   Mp = 1.00783u 

  Mn = 1.00867u 

  ukfHkd dh ek=k = 14.00307u 

vius mRrj dks Mev esa O;Dr djsaA 
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7. What are isotones ? Give two examples.                                              (1+½+½) 

 leU;wVªksfud D;k gS \ nks mnkgj.k nsaA 

8. What is Lorenz force ? What will be the nature of path when a charged 

particle moves in uniform magnetic field.                                                    (1+1) 

 ykWjsUt cy D;k gS \ le:i pqEcdh; {ks= esa xfreku vkosf’kr da.k ds fcUnqiFk dh ÁÑfr D;k 

gksrh gS \ 

9. Define analog & digital signal.                              (1+1) 

 vuq:i ladsr rFkk vafd; ladsr dh ifjHkk”kk nsaA 

 

 GROUP C                   3 X 8 = 24 

 

10. What do you mean by equipotential surface ? Find the electric potential at any  

point due to an electric dipole.           (1+2) 

lefoHkoh lrg ls vki D;k le>rs gS \ fon~;rh; /kzqo ds dkj.k fdlh fcUnq ij fon~;r foHko 
dk eku Kkr djsaA 

 

11. Define drift velocity ? Derive the relation between current & drift velocity.                                      

   (1+2) 

 laogu osx dh ifjHkk”kk nsaA laogu osx rFkk fo|qr /kkjk ds cgp laca/k LFkkfir djsaA 
 
 
 

12. Why refraction of light takes place. The refraction index of glass is 1.5. What 

is the speed of light in glass ?  

( Given Co = 3 X 10
8
 m/s )                   (1+2) 

 Ádk’k dk viorZu D;ksa gksrk gS\ ;fn dk¡p dk oÙkZukad 1-5 gks rks dk¡p esa Ádk’k dk osx Kkr 
djsaA 

 fuokZr esa Ádk’k dk osx ¾ ( Given Co = 3 X 10
8
 m/s ) 

 
13. What is polarization of light ? Establish the relation between Refractive index 

& Brewster’s angle ?                                                                                   (1+2)  

 Ádk’k dk /kzqo.k D;k gS\ ek/;e ds oÙkZukad rFkk czwLVj ds dks.k ds chp laca/k LFkkfir djsaA 
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14. Obtain an expression for de-Broglie wavelength of an electron accelerated by 

a potential difference Ѵ. 

eѴ ” is the unit of which physical quantity ?                                      (1+2) 

foHkokUrj Ѵ  ds }kjk Rofjr fdlj bysDVªkWu ds fy, Msålzks;h ds rjax nS/;Z dk eku Kkr djsa 
fdlh HkkSfrd jkf’k dk ek.kd eѴ   gksrk gSA 

 

 

15. Define radioactivity.  

A radioactive nucleus (A) decays as following.  

                    β
+                                                               α  

A       A1     A2                                                     

If mass no. of A2 is 176 and atomic no. is 71, what are the mass no. of 

A1 & A.                   (1+1+1)  

jsfM;ks /kfeZrk dh ifjHkk”kk nsa\ 
,d jsfM;ks /kehZ ukfHkd dk {k; fuEuor~ gS 
 
                    β

+                                                               α  
A       A1     A2                                                                

;fn A2   dh nzO;eku la[;k 176 rFkk bldh ijek.kq la[;k 71 gks rks A1 rFkk A  
dh nzO;eku la[;k Kkr djsaA  

 

16. Define n-type & p-type semiconductor. What is depletion layer & potential 

barrier ?                                                                                             (1+1+½+½) 

  n & Vkbi rFkk  p & Vkbi v)Zpkyd dh ifjHkk”kk nsa \ vo{k; ijr rFkk foHko Ákphj ls 
D;k rkRi;Z gSA 

 

 

17. Define ground wave, sky wave and space wave propagation.             (1+1+1)  

 Hkwrajx lapj.k] O;kse rjax lapj.k RkFkk varfj{k rajx lapj.k  dh ifjHkk"kk nsaA 
 

GROUP D                          5 X 3 = 15 
 

  

18. (a) Find the torque acting on a bar magnet kept in a uniform magnetic field. 

(b) Define the magnetic elements of earth by drawing a diagram.  

(c) Distinguish between apparent dip & true dip.      (2½+1½+1) 

 

     OR 

 What is a galvanometer ? Give a schematic diagram of moving coil 

galvanometer and explain its working with principle.                           (1+2+2) 

 (a) Lke:Ik pqEcdh; {ks= esa vofLFkr fdlh NM+ pqEcd ij yxrs gq, cy&vk/kw.kZ dk eku Kkr   
    djasA 
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 (b) ,d LoPN vkjs[k ds }kjk n’kkZrs gq, ikfFkZo pqEcdRo ds fofHkUu rRoksa dh ifjHkk”kk nsaA 
 (c) vkHkklh ueu dks.k rFk ‘kq) ueu ds chp vUrj crk,¡A 

vFkokvFkokvFkokvFkok    
 /kkjkekih D;k gS \ ,d py dq.My /kkjk ekih dk vkjs[k ÁLrqr djsa rFkk fl)kUr lfgr bldh 

dk;Z Á.kkyh dh O;k[;k djsaA 
 

19. (a) What is mutual induction ? Find an expression for mutual inductance 

between two coils ? 

(b) Show that the average power applied to a pure inductance in A.C. circuit, 

over a complete cycle is zero.                                                                 (1+2+2) 

 

     OR 

 (a) Derive an expression for induced e.m.f. in a coil rotating                               

in a uniform magnetic field.  

(b) Show that in an A.C. circuit containing capacitor only, current leads e.m.f. 

by 90
o
                      (2+3) 

(a) vU;ksU; Ásj.k D;k gksrk gS \ nks  dq.Myh;ksa ds chp vU;ksU; ÁsjdRo dk eku Kkr djsaA 
 (b) n’kkZ;sa dh ,d iw.kZ rjax pØ esa fdlh vkn’kZ ÁsjdRo esa ÁR;korhZ /kkjk ds vkSlr ‘kfDr 

{k; dk eku ‘kwU; gksrh gSA   
vFkokvFkokvFkokvFkok    

(a) le:i pqEcdh; {ks= esa ?kwf.kZr fdlh dq.Myh esa Ásfjr fon~;r okgd cy ds fy, ,d 
O;tad ÁkIr djsaA 

 (b) fn[kk;s dh dsoy /kkfjrk ;qDr ÁR;korhZ /kkjk ifjiFk esa fon~;r okgd cy ls /kkjk dk 
dykUrj  90

o vxzrj gksrk gSA 
 
 

20. (a) Define prism & write the condition for minimum deviation.  

(b) For refraction through a prism, derive the relation.  

 

 µ = Sin A + δ m 

                         2 

                     SinA/2 

Terms have usual meaning.                (1+1+3) 

     OR 

 

      

(a) Define interference of light.  

(b) Describe Young’s double slit experiment. Derive an expression for fringe 

width in interference pattern.  

(c) What are the condition for interference ?                                         (1+3+1)  
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(a) fÁTe D;k gS \ fdlh fÁTe ls xqtjrh gqbZ Ádk’k fdj.k ds U;wure fopyu dh ‘kÙkZ dk 
mYys[k djsaA  

 (b) fdlh fÁTe ds fy, lh) djsa &  
µ = Sin A + δ m 

                         2 

                     SinA/2 

 inksa ds lekU; vFkZ gSA 
  

vFkokvFkokvFkokvFkok    
(a) Ádk’k ds O;frdj.k dh ifjHkk”kk nsaA 

 (b) ;ax ds gf}f>jh Á;ksx dk o.kZu djrs gq, O;frdj.k fÝat dh pkSM+kbZ Kkr djsaA 
 (c) O;frdj.k ds Áfrc)ksa dk mYys[k djsaA 

 


