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PART : PHYSICS 
 

 

Single Choice Type   (,dy fodYih; izdkj) 

This section contains 20 Single choice questions. Each question has 4 choices (1), (2), (3) and (4) for its 
answer, out of which Only One is correct. 
bl [k.M esa 20 ,dy fodYih iz'u gSaA izR;sd iz'u ds 4 fodYi (1), (2), (3) rFkk (4) gSa] ftuesa ls flQZ ,d lgh gSA 

 
1. Find magnetic field at O. 

O ij pqEcdh; {kS=k Kkr fdft;sA 
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Ans. (4) 
Sol.  
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2. Position of particle as a function of time is given as ĵtsinîtcosr 


. Choose correct statement 

about aandv,r


 where v


 and a


 are velocity and acceleration of particle at time t. 

 (1) v


 is perpendicular to r


 and a


 is towards origin 

 (2) aandv


 are perpendicular to r


  

 (3) v


 is parallel  to r


 and a


 parallel to r


. 

 (4) v


 is  perpendicular to r


 and a


 is away from origin. 

 fdlh d.k dh fLFkfr le; ds inksa esa ĵtsinîtcosr 


 ls nh tkrh gSA v,r


rFkk a


 ds ckjs esa lgh dFku 

pqfu;sA tgk v


 rFkk a


,  t  le; ij d.k ds osx rFkk Roj.k gSaA 

 (1) v


, r


 ds yEcor~ gS rFkk a


 ewy fcUnq dh rjQ gSA 

 (2) v


rFkk a


, r


  ds yEcor~ gSA  

 (3) v


, r


 ds lekUrj gS rFkk a


 , r


 ds lekUrj gSA  

 (4) v


, r


 yEcor~ gS rFkk a


 dh fn’'kk ewy fcUnq ls nwj dh rjQ gSA  

Ans. (1) 

Sol. r


 = ĵtsinîtcos   

 )ĵtcosîtsin(
dt

rd
v 




 

 )ĵtsinît(cos
dt

vd
a 2 




 

 ra 2
   a


 is antiparallel to r


  

   a


, r

 ds izfr lekUrj gSA 

 r.v


 =  (–sint cost + cost sint) = 0 

 so vr% rv


  

 
3.   A Carnot engine, having an efficiency of  = 1/10 as heat engine, is used as a refrigerator. If the work 

done on the system is 10 J, the amount of energy absorbed from the reservoir at lower temperature is  
 ,d dkukZsV bUtu ftldh n{krk  = 1/10 Å"ek bUtu dh n{krk gS, jsfQztjsVj ds :i esa iz;ksx fd;k tkrk gSA ;fn 

fudk; ij fd;k x;k dk;Z 10 twy gS, rc U;wu rkieku ij dq.M ls vo'kksf"kr Å"ek dh ek=kk gSA 
 (1) 99 J     (2*) 90 J    (3) 1 J     (4) 100 J  
Ans. 2 
Sol. For Carnot engine using as refrigerator 
 dkuksZV btau dks jsfÝtjsVj dh Hkkfr iz;ksx djus ds fy, 

  1
2

2

T
W Q – 1

T

 
  

 
 

 It is given fn;k x;k gSA  = 
1

10
   = 1 – 2

1

T

T
  2

1

T 9

T 10
  

 So, vr% Q2 = 90 J  (as W = 10 J)   
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4. Two uniformly charged solid spheres are such that E1 is electric field at surface of 1st sphere due to 

itself. E2 is electric field at surface of 2nd sphere due to itself. r1, r2 are radius of 1st and 2nd sphere 

respectively. If 
2

1

2

1

r

r

E

E
  then ratio of potential at the surface of spheres 1st and 2nd due to their self 

charges is : 
 nks  le:i vkosf'kr Bksl xksyksa dh lrg ij muds Lo;a ds vkos'’k ds dkj.k fo|qr {kS=k Êdze’'k% E1 rFkk E2 gS] ;fn  

2

1

2

1

r

r

E

E
  gS] rks muds Lo;a ds vkos'kksa ds dkj.k lrgksa ij fo|qr foHkoksa dk vuqikr gksxk A 
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Ans. (2) 

Sol. 
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E
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5. Output at terminal Y of given logic circuit.  

 fn;s x;s rkfdZd ifjiFk ds fy;s] fljs Y ij fuxZr eku gSA 

 

 A=1

B=0

Y 

 
 (1) 1    

(2) 0   
(3) Not determine  

Kkr ugh dj ldrs   

(4) Oscillating between 0 and 1   

0 rFkk 1 ds chp esa nksyu djsxkA 

Ans. (2) 

Sol. AABY   

     = AAB   

     = AAB   
     = 0 + 0  

    = 0 
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6. Velocity of a wave in a wire is v when tension in it is 2.06 × 104 N. Find value of tension in wire when 

velocity of wave become
2

v
. 

 fdlh rkj esa xfreku rjax ds osx dk eku v gS] tc blesa ruko 2.06 × 104 N gSA ;fn rjax osx dk eku 
2

v
 gks 

tk;s rks rkj esa ruko Kkr fdft;sA 

 (1) 5.15 × 103 N  (2) 8.24 × 104 N  (3) 6 × 104   (4) 5.15 × 104 N 
Ans. (1) 

Sol. v  T  

  
2

1

2

1

T

T

v

v
   

T

1006.2

)2/v(

v 4
  

  T = N
4

1006.2 4
 = 0.515 × 104 N 

 

7. n mole of He and 2n mole of O2 is mixed in a container.  Then 
mixV

P

C

C








 will be 

 He ds n eksy rFkk O2  ds 2n eksy ,d ik=k esa fefJr fd;s tkrs gSa rks 

mixV

P

C

C








 Kkr djksA 

 (1) 
13

19
   (2) 

27

40
    (3) 

3

1
   (4) 

4

1
 

Ans. (1) 

Sol. mix = 
21

21

v2v1

p2p1

cncn

cncn




 

 = 
































R
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5
n2R

2

3
n

R
2

7
n2R

2

5
n

 

 = 
103

145




 =
13

19
 

 
8. A uniform solid sphere of radius R has a cavity of radius 1m cut from it if centre of mass of the system 

lies at the periphery of the cavity then 
 ,d le:i R f=kT;k ds Bksl xksys esa fp=kkuqlkj 1m f=kT;k fd xqfgdk mifLFkr gS bl fudk; dk nzO;eku dsUnz 

xqfgdk dh ifjf/k ij mifLFkr gS rks % 

 

1 

R
COM

 
 (1) (R2 + R + 1) (2–R) = 1        (2) (R2 – R – 1) (2–R) = 1 
 (3) (R2 – R + 1) (2–R) = 1  (4) (R2 + R – 1) (2–R) = 1  
Ans. (1) 



 

 
 
 

 

Sol.  3
1 R

3

4
M  

     –1
3

4
M 3

2  
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com MM

XMXM
X
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4

R
3
4
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3
4

0R
3
4

33

33








 



 

 

  
 
   R–2

1–R

1–R
3

    (R  1) 

 
 

   R–2
1RR1–R

1–R
2




 

 (R2 + R + 1) (2 – R) = 1  
Alternative: 
 Mremaining (2 – R) = Mcavity (1 – R) 
  (R3 – 13) (2 – R) = 13 [R – 1] 
  (R2 + R + 1) (2 – R) = 1 
 
9.  A solid sphere of mass m= 500gm is rolling without slipping on a horizontal surface. Find kinetic energy 

of a sphere if velocity of centre of mass is 5 cm/sec. 

 m= 500gm dk ,d Bksl xksyk {ksfrt lrg ij fcuk ?k"kZ.k ds yksVuh xfr dj jgk gSA ;fn nzO;eku dsUnz dk osx 5 

cm/sec gS] rks xksys dh xfrt ÅtkZ Kkr fdft;sA 

 (1) J10
2

35 4–   (2) J10
4

35 4–   (3) 35×10–4J  (4) 35×10–3J 

Ans. (2) 

Sol.   

 

V=5cm/sec

=V/R 

 
 K.E. of the sphere = Translational K.E + Rotational K.E. 
 xksys dh xfrt ÅtkZ = LFkkukarjf.k; K.E + ?kw.kZu K.E. 

 = 











2

2
2

R

K
1mv

2

1
  K =  Radius of gyration ?kw.kZu f=kT;k 
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 4–10
4

35
 J 
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10. Two liquid columns of same height 5m and densities  and 2 are filled in a container of uniform cross 

sectional area. Then ratio of force exerted by the liquid on upper half of the wall to lower half of the wall 
is.  

 Lke:i vuqizLFk dkV {kS=kQy ds ,d ik=k esa 5m dh leku ÅpkbZ rd  rFkk 2 ds nks nzo LrEHk gSA rks nzoksa }kjk 

vk/kh Åijh fnokj rFkk vk/kh uhpyh fnokj ij yxk;s x;s cyksa dk vuqikr Kkr fdft;sA 
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3

2
  

Ans. (1) 
Sol.  
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11. Two square plates of side 'a' are arranged as shown in the figure. The minimum separation between 

plates is 'd' and one of the plate is inclined at small angle  with plane parallel to another plate. The 
capacitance of capacitor is (given  is very small)  

 fn;s x;s fp=k ds vuqlkj Hkqtk 'a' dh nks oxkZdkj IysVs O;ofLFkr dh xbZ gSA IysVksa ds chp dh U;wure nwjh d gS vkSj 

,d IysV nqljh IysV ds lekUrj js[kk ls NksVs dks.k ij >qdh gS bl la/kkfj=k dh /kkfjrk gksxhA 

)  

d 

a  

 (1) 






 



d2

a
1

d

a2
0  (2) 







 



d

a
1

d

a2
0  (3) 
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a
1
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d4

a
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Ans. 1 



 

 
 
 

 
Sol.  

 

  

d 

a 

d 

x tanx 

x 

dx 

 

dc = 
xd

adx0




  

 c =   a00 xdln
a





 

 = 





 





d

a
1ln

a0   






 



d2

a
1

d

a2
0  

 

12. In YDSE path difference at a point on screen is 
8


. Find ratio of intensity at this point with maximum 

intensity. 

 ;ax ds f}d fLyV iz;ksx esa insZ ij fLFkr fdlh fcUnq ij igq¡pus okyh rjaxksa ds chp iFkkUrj 
8


 gSA bl fcUnq ij 

izdk'k dh rhozrk vkSj vf/kdre rhozrk dk vuqikr gksxkA 

 (1) 0.853  (2) 0. 533  (3) 0.234   (4) 0.123 
Ans. (1) 

Sol.  = 0 cos2 






 
2

 

 
0


 = cos2 

















 



2

x
2

 = cos2 






 
8

; 
0


 = 0.853 

 
13. In the given circuit switch is closed at t = 0. The charge flown in time t = TC (where TC is time constant). 
 fn;s x;s ifjiFk esa t = 0 ij fLop cUn fd;k x;k gS rc t = TC (tgk¡ TC le; fLFkjkad gSA) le; esa izHkkfor vkos'k 

gksxkA 
 

R L

  

 (1) 
eR

L
2


  (2) 

2R

L
   (3) 

R

e
1

1L 





 

  (4) 
R

L
 

Ans. (1) 



 

 
 
 

Sol. q = 
CT

0

idt  

 = 

C

C

T

0C

T/t

T
1

e
t

R





















 
; =  C

1
CC TeTT

R


   

 = 
R

L

e

1

R



 ;  = 

eR

L
2


  

  

14. A particle is dropped from height h = 100 m, from surface of a planet. If in last 
2

1
 sec of its journey it 

covers 19 m. Then value of acceleration due to gravity that planet is : 

 fdlh xzg ds lrg ls h = 100 m dh Å¡pkbZ ls ,d d.k NksM+k x;k gSA viuh ;k=kk ds vfUre 
2

1
 lsd.M esa 19 m 

nwjh r; djrk gSA bl xzg ij xq:Roh; Roj.k dk eku gksxkA 

 (1) 8 m/s2  (2) 
8

1
 m/s2        (3) 

4

1
 m/s2  (4) 2 m/s2 

Ans. (1) 
Sol.  

 

h = 100 m

u = 0

       

 

t
2

1
t 

t (s)

V (m/s)

(0,0) 
  

  
Area of shaded trapezium  

Nk;kafdr Hkkx dk {ks=kQy 

= 
2

t
2

1
tg 



 

 × 
2

1
 = 19  ….(1) 

 100gt
2

1 2     ….(2) 

  
g

200
t   

 76
2

1
t2g 




     
2

1
g

200
4

g

76 












  

 g = 8 m/s2 
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15. A charge particle of mass m and charge q is released from rest in uniform electric field. Its graph 

between velocity (v) and distance travelled (x) will be : 

 ,d leku oS+|qr {ks=k esa ,d vkos'k q ftldk nzO;eku m gS NksMk x;k gSA blds }kjk pyh x;h nwjh (x) vkSj osx  (v) 

ds chp xzkQ gksxkA 

 (1) 

V

x

   (2) 

V

x

  

 (3) 

V

x
  

(4) 

V

x
 

Ans. (1) 

Sol. V2 = x
m

qE2
 

 

V

x
 

 



 

T
 
 
 

 
16. An object is moving away from concave mirror of focal length f starting from focus. The distance of an 

object from pole of mirror is x. The correct graph of magnitude of magnification(m) verses distance x is: 

,d oLrq vory niZ.k ds Qksdl ls eq[; v{k ds vuqfn'k niZ.k ls nwj tk jgh gSA oLrq dh niZ.k ds /kqzo ls nwjh x 

gSA vkoZ/ku (m) ds ifjek.k dk nwjh x dss lkFk lgh vkjs[k gksxk : 

 

 (1) 

1

f 2f

m

x
 

  (2) 

1

f 2f

m

x

 

(3) 

1

f 2f

m

x

   (4) 

1

f 2f

m

x

 

Ans. (4) 
Sol. At focus, magnification is 
 Qksdl ij vkoZ/ku gSa 

17. In full scale deflection current in galvanometer of 100  resistance is 1 mA. Resistance required in 

series to convert it into voltmeter of range 10 V. 

 xsYosuksehVj ftldk izfrjks/k 100 gS] esa vf/kdre ijkl ds fy, /kkjk 1 mA gS rks bls 10 V ijkl ds oksYVehVj esa 

cnyus ds fy, Js.khØe esa vko';d izfrjks/k Kkr dhft,A 

 (1) 0.99 K  (2) 9.9 K  (3) 9.8 K  (4) 10 K 
Ans. (2) 
Sol. Vg = ig Rg = 0.1 V 
 V = 10 V 

 R = g
g

V
R 1

V

 
 

 
 

    = 100 × 99 = 9.9 K   
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18. There are two identical particles A and B. One is projected vertically upward with speed gh2  from 

ground and other is dropped from height h along the same vertical line. Collision between them is 

perfectly inelastic. Find time taken by them to reach the ground after collision in terms of 
g

h
. 

 nks d.k A rFkk B fn;s x;s gSA ,d dks gh2  pky ls lrg ls Åij dh vksj Qsadk tkrk gS rFkk nwljs dks ÅWpkbZ h 

ls leku Å/okZ/kj js[kk ds vuqfn'k NksM+k tkrk gSA ;fn buds e/; VDdj iw.kZr;k vizR;kLFk gS rks VDdj ds i'pkr~ 

fudk; dks /kjkry ij igqWpus esa yxk le; 
g

h
 ds inks esa Kkr djksA 

 (1) 
2

3
   (2) 

2

1
   (3) 3    (4)  

5

1
 

Ans. (1) 

Sol. 

 

V= gh2B 

A

h

       

 time for collision VDdj ds fy, le; t1 = 
gh2

h
 

 After t1 ds ckn 

 VA = 0 – gt1 = 
2

gh
–  

 and rFkk  VB = gh2 – gt1 = 








2

1
–2gh  

 at the time of collision  
 VDdj ds nkSjku 

 fi PP


  

   fBA Vm2VmVm


  

 
2

gh
–  + 









2

1
–2gh = fV2


 

 Vf = 0 

 and height from ground vkSj /kjkry ls ÅWpkbZ  = 
4

h3

4

h
–hgt

2

1
–h 2

1   

 so time vr% le; = 
g2

h3

g

4
h3

2 








  

 



 

 
 
 

 
19. Length of a simple pendulum is 25.0 cm and time of 40 oscillation is 50 sec. If resolution of stop watch 

is 1 sec then accuracy is g is (in %) 

 ,d ljy yksyd dh yEckbZ 25.0 cm gS rFkk 40 nksyukas ds fy, 50 sec yxrs gSA ;fn ?kM+h ds fy, vYirekad 1 

sec gS rks g esa izfr'kr =kqfV Kkr djsa 

 (1) 2.4   (2) 3.4   (3) 4.4   (4) 5.4 
Ans. (3) 

Sol. 






 






L

L

g

g

2

1

T

T
 

 
L

L

T

T2

g

g 






 ; = 

0.25

1.0

50

1
2 








 

 = 4.4 % 
 

20. An electron is moving initially with velocity ĵvîv 00   in uniform electric field k̂EE 0


. If initial 

wavelength of electron is 0 and mass of electron is m. Find wavelength of electron as a function of 
time. 

 ,d bysDVªkWu izkjEHk esa osx ĵvîv 00   ls le:i fo|qr {ks=k k̂EE 0


 eas xfr'khy gSA ;fn bysDVªkWu dh izkjfEHkd 

rjaxnS/;Z 0 rFkk nzO;eku m gS rks bysDVªkWu dh rjaxnS/;Z le; ds inks esa Kkr djksA 
 

 (1) 
2

2
0

2

2
0

2

0

t
vm

Ee
1


       (2) 

2
2
0

2

2
0

2

0

t
vm

Ee
2 


 

 (3) 
teE

mv

0

00      (4) 
teE

mv2

0

00  

Ans. (1) 

Sol. Initially m  
0

0
h

v2


  

 izkjEHk esa m  
0

0
h

v2


  

 Velocity as a function of time = k̂t
m

eE
ĵvîv 0

00    

 le; ds inks esa osx = k̂t
m

eE
ĵvîv 0

00   

 so wavelength 
2

2

2
0

2
2
0 t

m

Ee
v2m

h



  

 vr% rjaxnS/;Z 
2

2

2
0

2
2
0 t

m

Ee
v2m

h



  

 
2

2
0

2

2
0

2

0

t
vm

Ee
1
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Numerical Value Type   (la[;kRed izdkj) 
This section contains 5 Numerical value type questions. 

bl [k.M esa 5 la[;kRed izdkj ds iz'u gSaA 

 
21. An asteroid of mass m (m << mE) is approaching with a velocity 12 km/s when it is at distance of 10 R 

from the centre of earth (where R is radius of earth). When it reaches at the surface of Earth, its velocity 
is (Nearest Integer) in km/s. 

 m nzO;eku (m << mE) i`Foh ds dsUnz ls 10 R nwjh ij 12 km/s ds osx ls ìFoh ds utnhd vk jgk gSA (tgkW R 

i`Foh dh f=kT;k gS) tc ;g i`Foh lrg ij igqWprk gS rks bldk osx fudVre iw.kkZd esa Kkr djsaA 

Ans. 16 
Sol. KEi + PEi = KEf + PEf  

 
2

1
mu0

2 + 














R

GMm
mv

2

1

R10

GMm 2  

 v2 = u0
2 + 




 
10

1
1

R

GM2
 

 v = 
R

GM

5

9
u2

0   

 = 
 

2

2.11

5

9
12

2
2 







  

 = 2)2.11(9.0144  = 896.256  

 = 16.028 km/s 
 ~ 16 
 
22. In H–spectrum wavelength of 1st line of Balmer series is  = 6561Å. Find out wavelength of 2nd line of 

same series in nm. 
 H–LisDVªe esa ckej Js.kh dh 1st js[kk dh rjaxnS/;Z  = 6561Å gS] rks leku Js.kh dh 2nd js[kk dh rjaxnS/;Z nm esa 

Kkr djsaA 

Sol. 











 2
2

2
1

2

n

1

n

1
RZ

1
 

 
36

R5

3

1

2

1
)1(R

1
22

2

1








 


 

 
16

R3

4

1

2

1
)1(R

1
22

2

2








 


 

 
1

2




 = 
27

20
 

 Å4860Å6561
27

20
2   

      = 486 nm 
 



 

 
 
 

 
23. There are three containers C1, C2 and C3 filled with same material at different constant temperature. 

When we mix then for different volume then we get some final temperature as shown in the below table. 
So find value of final temperature  as shown in the table. 

 rhu ik=kks C1, C2 rFkk C3 esa leku inkFkZ vyx&vyx fur; rkieku ij Hkjk gqvk gSA tc ge buds vyx&vyx 

vk;ruksa dks feykrs gS rks lkj.kh ds vuqlkj ges feJ.k ds vfUre rki izkIr gksrs gS] rks lkj.kh esa fn[kk;s vfUre rki 

dk eku Kkr djksA 









111

60102

30210

60021

)C(ºtCCC 321

 

Ans. 50º C 
Sol. 11 + 22 = (1 + 2) 60 
  1 + 22 = 180    ….(1) 
 0 × 1 + 1 × 2 + 2 × 3 = (1 + 2) 30 
  2 + 23 = 90    ….(2) 
 2 × 1 + 0 × 2 + 1 × 3 = (2 + 1) 60 
  21 + 3 = 180    ….(3) 
 and rFkk 1 + 2 + 3 = (1 + 1 + 1)    ….(4) 

 from (1) + (2) + (3) ls 

 31 + 32 + 33 = 450 1 + 2 + 3 = 150 
 from (4) equation 150 = 3   = 50ºC 
 lehdj.k (4) ls 150 = 3   = 50ºC
 
24. Two batteries (connected in series) of same emf 10 V of internal resistances 20 and 5 are 

connected to a load resistance of 30. Now an unknown resistance x is connected in parallel to the 
load resistance. Find value of x so that potential drop of battery having internal resistance 20 
becomes zero.  

 10 V fo-ok-c rFkk vkUrfjd izfrjks/k 20 rFkk 5 dh nks cSVjh;k¡ 30 yksM izfrjks/k ds lkFk Js.khØe esa tq+Mh gqbZ 

gSA vc ,d vKkr izfrjks/k x dks yksM izfrjks/k ds lkFk lekUrj Øe esa tksMrs gSA rks x dk eku Kkr djks rkfd 20 

vkUrfjd izfrjks/k okyh cSVjh ds fljksa ij foHkokUrj 'kwU; gks tk,A 

Ans. 30 
Sol. V1 = 1 – i. r1  
 0 = 10 – i × 20 
 i = 0.5A 
 V2 = – ir2      
 = 10 – 0.5 × 5 
 V2 = 7.5V 

 0.5 = 
x

5.7

30

5.7
  

 0.5 = 0.25 + 
x

5.7
 

 
x

5.7
= 0.25 

 x = 30
25.0

5.7
  

 

i1 

i2 

i 

X 

10V 10V 
5 20 

30 
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25. An EMW is travelling along z-axis. 

 ,d fo|qr pqEcdh; rjax z- v{k ds vuqfn'k xfreku gSA 

 ĵ105B 8


T 

 C = 3 × 108 m/s 
 & Frequency of wave is 25 Hz, then electric field in volt/m. 

 rFkk rjax dh vkòfÙk 25 Hz gS rks volt/m esa fo|qr {ks=k dk eku gksxkA 

Ans. 15 

Sol. c
B

E
  

 E = B × c 
 = 15 N/c 
 
 


