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1. Four point masses, each of mass m, are fixed at the corners of a square of side l. The square is rotating
with angular frequency , about an axis passing through one of the corners of the square and parallel
to its diagonal, as shown in the figure. The angular momentum of the square about this axis is :
i zR; sd m æO; eku ds pkj  fcUnq æO; eku l Hkqt k ds , d oxZ ds dksuksa i j  fLFkj  fd; s x; s gSaA oxZ fp=kkuql kj  bl ds fod.kZ ds l ekukUr j  r Fkk
oxZ ds , d dksus l s xqt j us okys , d v{k ds i fj r % dks.kh;  vkòfr  l s ?kqek; k t kr k gSA bl  v{k ds i fj r % oxZ dk dks.kh;  l aosx gS :

ax
is

(1) 4 ml2 (2) 2 ml2 (3) 3 ml2 (4) ml2
Sol. (3)

m

m
m

m

L = I

 
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 
  

 
= ma2 + 2ma2

 L = I= 3ml2 (a =|)

2. A screw gauge has 50 divisions on its circular scale. The circular scale is 4 units ahead of the pitch
scale marking, prior to use. Upon one complete rotation of the circular scale, a displacement of
0.5mm is noticed on the pitch scale. The nature of zero error involved and the least count of the
screw gauge, are respectively :
(1) Positive, 0.1 mm (2) Positive, 0.1 m
(3) Positive, 10 m (4) Negative, 2 m
, d LØw xst  bl ds òr h;  i Sekus i j  50 foHkkx j [ kr k gSA mi ; ksx dj us l s i gys, òr h;  i Sekuk fi p i Sekus vadu l s 4 bdkbZ vkxs
(ahead) gSA òr h;  i Sekus ds , d i w.kZ ?kw.kZu i j , 0.5mm dk foLFkki u fi p i Sekus i j  ns[ kk t kr k gSA l fEefyr  ' kwU;  =kqfV dh i zÑfr
r Fkk LØw xst  dk vYi r ekad Øe' k% gS  :
(1) /kukRed, 0.1 mm (2) /kukRed, 0.1 m
(3) /kukRed, 10 m (4) _ .kkRed, 2 m



Sol. (3)

= 50.5L.C mm 1 10 m 10 m
50

    

3. An electron, a doubly ionized helium ion (He++) and a proton are having the same kinetic energy.

The relation between their respective de-Broglie wavelengths e, He  and p is :

, d bysDVªkWu, , d f}  vk; fur  ghfy; e vk; u (He++) r Fkk , d i zksVksu l eku xfr t  Åt kZ j [ kr s gSA mudh l EcfU/kr  Mh&czksXyh

r j axnS/; Z e, He  r Fkk p ds chp l EcU/k gS :

(1) e > P > He (2) e > He  > P

(3) e < P < He (4) e < He  = P

Sol. (1)

h h
p 2mK E

  

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C f 55

  

mHe > mP > me
He < p < e

4. For the given input voltage waveform Vin(t), the output voltage waveform Vo(t), across the capacitor
is correctly depicted by :
fn; s x; s fuos' kh oksYVrk r jax: i  Vin(t) ds fy,, l a/kkfj=k ds fl jksa i j  fuxZr  oksYVrk r j ax: i  Vo(t)  fuEu }kj k l gh : i  l s of.kZr  gS :
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Sol. (2)
Answer is (2)  because capacitor is charging then discharging then again charging.
But during discharging not possible to discharge 100%.

5. Shown in the figure is a hollow icecream cone (it is open at the top). If its mass is M, radius of its
top, R and height, H, then its moment of inertia about its axis is :
fp=kkuql kj  , d [ kks[ kyk vkbZl Øhe ' kadq (; g f' k[ kj  i j  [ kqyk gSA) gSA ; fn bl dk æO; eku M gS, bl ds f' k[ kj  dh f=kT; k R r Fkk Å¡pkbZ
H gS] r c bl ds v{k ds i fj r % bl dk t M+Rok?kw.kZ gS :
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H
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Sol. (1)

2mRI
2



Pichka do disk Banege

6. A satellite is in an elliptical orbit around a planet P. It is observed that the velocity of the satellite
when it is farthest from the planet is 6 times less than that when it is closest to the planet. The
ratio of distances between the satellite and the planet at closest and farthest points is:
, d mi xzg , d xzg P ds pkj ks avksj  , d nh?kZòÙkkdkj  d{kk esa gSaA ; g ns[ kk t kr k gS fd xzg l s nwj r e gksus i j  mi xzg dk osx] t c ; g

xzg ds l ehi r e gksr k gS fd r qyuk esa 6 xquk de gSA l ehi r e r Fk nwj r e fcUnqvksa i j  mi xzg r Fkk xzg ds chp nwfj ; ksa dk vuqi kr  gS :
(1) 1 : 2 (2) 1 : 3 (3) 1 : 6 (4) 3 : 4



Sol. (3)
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7. You are given that Mass of 7
3Li 7.0160u ,

Mass of 4
2He 4.0026u

and Mass of 1
1H 1.0079u .

When 20 g of 7
3Li is converted into 4

2He  by proton capture, the energy liberated, (in kWh), is:
[Mass of nucleon = 1 GeV/c2]

vki dks fn; k x; k gS fd  7
3Li dk æO; eku = 7.0160u

4
2He  dk æO; eku = 4.0026u

r Fkk 1
1H  dk æO; eku = 1.0079u

t c 7
3Li dk 20 g , i zksVksu i dM+ (capture) } kj k 4

2He  esa cnyk t kr k gS, r c eqDr  Åt kZ (kWh esa), gS: [U; wfDyvksu dk æO; eku

= 1 GeV/c2]
(1) 6.82 × 105 (2) 4.5 × 105 (3) 8 × 106 (4) 1.33 × 106

Sol. (4)
7 4
3 1 2Li e 2 He 
m  [mLi + mH] – 2 [MHe]

   m 7.0160 1.0079 2 4.0003    

= 0.0187
Energy released in 1 reaction  mc2

In use of 7.016 u Li energy is mc2

In use of 1gm Li energy is 
Li

2

m
mc

In use of 20gm energy is  gm20
m
mc

Li

2




6 19 23
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200.0187 931.5 10 1.6 10 6.023 10
7

36 10

      


 = 1.33 × 106



8. If the potential energy between two molecules is given by U = – 6 12

A B
r r

 , then at equilibrium,

separation between molecules, and the potential energy are :

; fn nks v.kqvksa ds chp fLFkfr t  Åt kZ U = – 6 12

A B
r r

  } kj k nh t kr h gS, r c l kE; koLFkk i j , v.kqvksa ds chp nwjh r Fkk fLFkfr t  Åt kZ gS :
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Sol. (1)
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 Answer (1)

9. A clock has a continuously moving second’s hand of 0.1 m length. The average acceleration of the
tip of the hand (in units of ms–2) is of the order of:
, d ?kM+h dh 0.1 m yEckbZ dh l Sd.M dh l wbZ fuj Ur j  xfr eku gSaA l wbZ ds fl j sa dk vkSl r  Roj .k (ms–2 dh bdkbZ esa) fuEu dksVh

dk gS :
(1) 10–3 (2) 10–1 (3) 10–2 (4) 10–4

Sol. (1)
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
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     



10. Identify the correct output signal Y in the given combination of gates (as shown) for the given
inputs A and B.
fn; s x; s fuos' kh; ksa A r Fkk B ds fy,  fn[ kk; suql kj  } kj ksa ds , d fn; s x; s l a; kst uks esa l gh fuxZr  l adsr  Y dks i gpkfu; s -

B

A Y

B

t

A

5 10 15 20

(1) (2) 

(3) (4) 
t

5 10 15 20

Sol. None of the option is correct

A B A B A B    

B

A

B

A

B A
B A

11. An electron is moving along +x direction with a velocity of 6×106 ms–1. It enters a region of uniform
electric field of 300 V/cm pointing along +y direction. The magnitude and direction of the magnetic
field set up in this region such that the electron keeps moving along the x direction will be:
(1) 3 × 10–4 T, along –z direction (2) 5 × 10–3 T, along –z direction
(3) 5 × 10–3 T, along +z direction (4) 3 × 10–4 T, along +z direction
, d bysDVªkWu 6×106 ms–1  dss osx l s +x fn' kk ds vuqfn' k xfr eku gSA ; g  +y fn' kk ds vuqfn' k funsZf' kr  300 V /cm ds l e: i

fo| qr  {ks=k ds , d {ks=k esa i zos' k dj r k gSA bl  {ks=k esa LFkkfi r  pqEcdh;  {ks=k dk i fj ek.k r Fkk fn' kk bl  i zdkj  gS fd bysDVªkWu x fn' kk

ds vuqfn' k xfr  t kj h j [ ksxk] gksxh &

(1) 3 × 10–4 T, –z fn' kk ds vuqfn' k (2) 5 × 10–3 T, –z fn' kk ds vuqfn' k

(3) 5 × 10–3 T, +z fn' kk ds vuqfn' k (4) 3 × 10–4 T, +z fn' kk ds vuqfn' k



Sol. (3)

B  must be in +z axis.

qE qVB

2

vE 300
10 m



= 30000 v/m

4
3

6

E 3 10B 5 10 T
V 6 10


   



12. In the figure below, P and Q are two equally intense coherent sources emitting radiation of
wavelength 20 m. The separation between P and Q is 5 m and the phase of P is ahead of that of Q
by 90°. A, B and C are three distinct points of observation, each equidistant from the midpoint of
PQ. The intensities of radiation at A, B, C will be in the ratio:
uhps fp=k es] P r Fkk Q nks l eku : i  l s r hoz (intense) dykl ac)  L=kksr  gS] t ks 20 m r j axnS/; Z ds fofdj .k mRl ft Zr  dj  j gs gSA P r Fkk

Q ds chp nwjh 5 m gS r Fkk P dh dyk Q dh dyk l s 90° l s vkxs gSA A, B r Fkk C i zs{k.k ds r hu vyx (distinct) fcUnq gS] i zR; sd PQ

ds e/;  fcUnq l s l eku nwjh i j  gSA A, B, C i j  fofdj .k dh r hozr k; sa fuEu vuqi kr  esa gksxh&
(1) 4 : 1 : 0
(2) 2 : 1 : 0
(3) 0 : 1 : 2                 

C A

QP

B

(4) 0 : 1 : 4
Sol. (2)



at A xeffective = 0 or phase difference = 0
 IA = 4I
{Same logic as A point but opposits}
 Answer is 2.

13. A point like object is placed at a distance of 1 m in front of a convex lens of focal length 0.5 m. A
plane mirror is placed at a distance of 2 m behind the lens. The position and nature of the final
image formed by the system is:
(1) 1 m from the mirror, virtual (2) 2.6 m from the mirror, virtual
(3) 1 m from the mirror, real (4) 2.6 m from the mirror, real
, d fcUnq l n'̀ ;  oLr q 0.5 m Qksdl  nwj h ds , d mÙky ysal  ds l keus 1 m dh nwj h i j  j [ kh t kr h gSA , d l er y ni Z.k ysal  ds

i hNs 2 m dh nwj h i j  j [ kk t kr k gSA fudk;  } kj k fufeZr  vafr e i zfr fcEc dh fLFkfr  r Fkk i zÑfr  gS&

(1) ni Z.k l s 1 m, vkHkkl h (2) ni Z.k l s 2.6 m, vkHkkl h

(3) ni Z.k l s 1 m,  okLr fod (4) ni Z.k l s 2.6 m, okLr fod
Sol. (1, 2 Both are correct)

for IIIrd Refraction,  u = –3

1 1 2
V 3 1
 

3V 0.6
5

 

from mirror = 2.6m

14. An insect is at the bottom of a hemispherical ditch of radius 1 m. It crawls up the ditch but starts
slipping after it is at height h from the bottom. If the coefficient of friction between the ground and
the insect is 0.75, then h is: (g = 10 ms–2)
, d dhM+k 1 m f=kT; k dh , d v/kZxksyh;  ukyh (ditch) dh r yh i j  gSA ; g ukyh ds Åi j  j asxr k gS ysfdu r yh l s Å¡pkbZ h gksus

ds ckn fQl yus yxr k gSA ; fn /kj kr y r Fkk dhM+s ds chp ?k"kZ.k xq.kkad 0.75 gS] r c h gS (g = 10 ms–2)
(1) 0.45 m (2) 0.60 m (3) 0.20 m (4) 0.80 m



Sol. (3)

mg sin 

h

f

mg cos 

mg

f = mg sin 
f = mg cos 

mgcos mgsin   

tan

3tan
4

 

4 4cos
516 9

  


4 1h 1(1 cos ) 1
5 5

     

1h 0.2m
5

 

15. Molecules of an ideal gas are known to have three translational degrees of freedom and two
rotational degrees of freedom.The gas is maintained at a temperature of T. The total internal

energy, U of a mole of this gas, and the value of  p

v

C
C

 
 
 

 are given, respectively by:

(1) U = 
5 7RT and
2 5

  (2) 
6U 5RT and
5

  

(3) 
7U 5RT and
5

   (4) 
5 6U RT and
2 5

  



, d vkn' kZ xSl  ds v.kq r hu LFkkukUr j .k Lor U=kr k dh dksVh r Fkk nks ?kw.kZu Lor U=kr k dh dksVh j [ kus ds fy ,  t kus t kr s gSA xSl  T r ki

i j  cuk; s j [ kh t kr h gSA bl  xSl  ds , d eksy dh dqy vkUr fj d Åt kZ U r Fkk  p

v

C
C

 
 
 

 dk eku Øe' k% fuEu } kj k fn; k t kr k gSA

(1) U = 
5 RT
2

 r Fkk 
7
5

  (2) U 5RT  r Fkk 
6
5

 

(3) U 5RT  r Fkk 
7
5

  (4) 
5U RT
2

  r Fkk 
6
5

 

Sol. (1)

p v

v

C C R
f 5U nRT nRT f2 2 C R

2

  
     
 

, 
p

d

C 2 2 71 1
C f 5 5

      

16. An object of mass m is suspended at the end of a massless wire of length L and area of cross-
section A. Young modulus of the material of the wire is Y. If the mass is pulled down slightly its
frequency of oscillation along the vertical direction is:
m nzO; eku dh , d oLr q] A vuqi zLFk dkV {ks=kQy r Fkk L yEckbZ ds , d nzO; ekuj ghr  r kj  ds fl j s l s yVdkbZ t kr h gSA r kj  ds i nkFkZ

dk ; ax eki kad Y gSA ; fn nzO; eku gYds l s uhps f[ kap t kr k gS r c Å/okZ/kj  fn' kk ds vuqfn' k bl ds nksyu dh vkòfÙk gS&

(1) 
1 YAf
2 mL




(2) 
1 mLf
2 YA




(3) 
1 YLf
2 mA




(4) 
1 mAf
2 YL




Sol. (1)
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
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A L




YA LF
L




1 YAf
2 Lm




yA k
L

  
  k

m2T 



17. An AC circuit has R= 100 , C= 2 F and L = 80  mH, connected in series. The quality factor of the
circuit is:

, d A C i fj i Fk esa R= 100 , C= 2 F r Fkk L = 80  mH gS] t ks Js.kh esa t qM+s gSA i fj i Fk dk fo' ks"kr k xq.kkad (quality factor)

gS %

(1) 20 (2) 2 (3) 0.5 (4) 400
Sol. (2)

LQ
R




1
LC

 

L 1 L
R CR LC

 

3

6

1 80 10 2
100 2 10






 



18. Charges Q1 and Q2 are at points A and B of a right angle triangle OAB (see figure). The resultant
electric field at point O is perpendicular to the hypotenuse, then Q1/Q2 is proportional to:

vkos' k Q1 r Fkk Q2 fp=kkuql kj  , d l edks.k f=kHkqt  OAB ds A r Fkk B fcUnqvksa i j  gSA fcUnq O i j  i fj .kkeh fo| qr  {ks=k d.kZ ds yEcor ~

gS] r c Q1/Q2 fuEu ds l ekuqi kr h gS&

O x2

Q2

B

x1

Q1
A

(1) 2

1

x
x (2) 

2
2
2
1

x
x (3) 

3
1
3
2

x
x (4) 1

2

x
x



Sol. (4)

x2 B
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x1

Q1

Q2

KQ1

X1
2

KQ2

X2
2

2
2 2 1

2
21 1

kQ / x x
tan

xkQ / x
  

2
2 1 1

2
21 2

Q x X
XQ x






1 1

2 2

Q x
Q x



19. A sound source S is moving along a straight track with speed v, and is emitting, sound of frequency
vO (see figure). An observer is standing at a finite distance, at the point O, from the track. The
time variation of frequency heard by the observer is best represented by: (t0 represents the
instant when the distance between the source and observer is minimum)
, d /ofu òksr  S, v pky l s , d l j y  i Fk ds vuqfn' k xfr eku gS r Fkk fp=kkuql kj  vO vkòfÙk dh /ofu mRl ft Zr  dj  j gk gSA , d

i zs{kd i Fk l s O fcUnq i j  , d fuf' pr  nwj h i j  [ kM+k gSA i zs{kd } kj k l quh vkòfÙk ds l e;  i fj or Zu dk l oksZÙke fu: i .k gS %

(t0 {k.k dks fu: fi r  dj r k gS] t c òksr  o i zs{kd ds chp nwj h U; wur e gSA)

(1) (2) 

(3) (4) 



Sol. (4)

fobserved  0
sound

sound f
cosvV

V










initially  will be less  cos more
 fobserved more, then it will decrease.
 Ans. 4

20. A particle of charge q and mass m is moving with a velocity –v i (v 0) towards a large screen

placed in the Y-Z plane at a distance d. If there is a magnetic field 
0B B k


, the minimum value of v

for which the particle will not hit the screen is:

m nzO; eku r Fkk q vkos' k dk , d d.k] d nwj h i j  Y-Z r y esa j [ ks , d cM+s i nsZ dh vksj  –vi (v 0) osx l s xfr eku gSA ; fn , d

pqEcdh;  {ks=k 
0B B k


 gS] r c v dk U; wur e eku ft l ds fy ,  d.k i nsZ l s ugha Vdj k; sxk] gS %

(1) 0qdB
m

(2) 0qdB
3m

(3) 02qdB
m

(4) 0qdB
2m

Sol. (1)

v

d
d > R

0

mvd
qB



0qB d
v

m




21. Two bodies of the same mass are moving with the same speed, but in different directions in a
plane. They have a completely inelastic collision and move together thereafter with a final speed
which is half of their initial speed. The angle between the initial velocities of the two bodies (in
degree) is ________.
l eku nzO; eku dh nks oLr q, ¡ , d r y esa fofHké fn' kkvksa esa ysfdu l eku pky l s xfr eku gSaA mudh i w.kZ% vi zR; kLFk VDdj  gksr h gS

r Fkk bl ds ckn os vafr e pky l s , d l kFk xfr  dj r h gS] t ks mudh i zkj afHkd pky dh vk/kh gSA nksuksa oLr qvksa ds çkj afHkd osxksa ds chp

dks.k ¼fMxzh esa½ gSa ________A
21. 120

m

v
m

v

2m

v/2

 In Horizontal Direction
By Momentum conservation.

vmv mv cos 2m cos
2

   

1 cos cos    ....(1)
In vertical direction
By Momentum conservation.

v0 mv sin 2m sin
2

   

sin sin  

21 cos 1 sin    

120  

22. Suppose that intensity of a laser is 
315 
  

W/m2. The rms electric field, in units of V/m associated

with this source is close to the nearest integer is __________.
(0 = 8.86 × 10–12 C2Nm–2; c = 3 × 108 ms–1)

ekuk fd , d yst j  dh r hozr k 
315 
  

W/m2 gSA bl  òksr  ds l kFk l ac)  V/m dh bdkbZ esa oxZ ek/;  ewy fo| qr  {ks=k l ehi r e

i w.kk±d ds l ehi  gS __________A
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2
0 rms

1I C E
2

 

12 8 2
rms

3.15 1 8.86 10 3 10 E
2

     


rmsE 275

23. The density of a solid metal sphere is determined by measuring its mass and its diameter. The

maximum error in the density of the sphere is 
x %

100
 
  

. If the relative errors in measuring the mass

and the diameter are 6.0% and 1.5% respectively, the value of x is_______.

, d Bksl  /kkfRod xksys dk ?kuRo] bl ds nzO; eku o bl ds O; kl  dkss eki dj  fu/kkZfj r  fd; k t kr k gSA xksys ds ?kuRo esa vf/kdr e =kqfV

x %
100
 
  

 gSA ; fn nzO; eku r Fkk O; kl  dks eki us esa l ki sf{kd =kqfV; k¡ Øe' k% 6.0% r Fkk 1.5% gSA r c x dk eku gS&

Sol. 1050

3

m

4 d
3 2

 
   
 

3

mk
d

  

log log k 
O

logm 3logd 

diff.

d dm dd3
m d


  



= 6.0 + 3×1.5 = 10.5%
= x = 1050

24. Initially a gas of diatomic molecules is contained in a cylinder of volume V1 at a pressure P1 and
temperature 250 K. Assuming that 25% of the molecules get dissociated causing a change in
number of moles. The pressure of the resulting gas at temperature 2000 K, when contained in a
volume 2V1 is given by P2. The ratio P2/P1 is ________.
çkj aHk esa f} i j ek.kqd v.kqvksaa dh , d xSl ] 250 K r ki  r Fkk p1 nkc i j  V1 vk; r u ds , d csyu esa /kkj .k dh t kr h gSA ekuk fd 25%

v.kq fo?kfVr  gks t kr s gSa] ft l l s eksyksa dh l a[ ; k esa i fj or Zu gksr k gSA 2000 K r ki  i j  i fj .kkeh xSl  dk nkc] t c 2V1 vk; r u esa

j [ kh t kr h gS] P2 } kj k fn; k t kr k gSA P2/P1 dk vuqi kr  gS ________A



Sol. 5
250k V1

P1 pv = nRT
p v  =nR250  (i)1 1

25% will dissociate
out of 100

3n
4

 molecules will remain same

S

n
4

 mole become 
n
2



Total molecules used
3n n 5n
4 2 4

  

2 1
5nP 2V R 2000 (ii)
4

   

Eq. (ii/i)
2 1

1 1

2p v 5nR 2000
p v 4nR 250






2

1

P
5

P


25. A part of a complete circuit is shown in the figure. At some instant, the value of current I is 1A and
it is decreasing at a rate of 102 A s–1. The value of the potential difference VP – VQ, (in volts) at
that instant, is _________.
, d i w.kZ i fj i Fk dk , d Hkkx fp=kkuql kj  gSA fdl h {k.k i j ] /kkj k I dk eku 1A gS r Fkk ; g 102 A s–1 dh nj  l s ?kV j gh gSA ml

{k.k i j  foHkokUr j  VP – VQ dk eku ¼ oksYV esa ½ gS _________A

Sol. 33

30V
QVP

L = 50 mH

+–

+ –
– +

2

P Q
diV L 30 2i V
dt

    

3 2
P QV 50 10 ( 10 ) 30 2 1 v      

VP – VQ = 35– 2 = 33




