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SSUUBBJJEECCTT  --  PPHHYYSSIICCSS 
Time : 3 :00 Hrs.  le; : 3 ?kaVs      Max. Marks (vf/kdre vad½: 720 

READ THE INSTRUCTIONS CAREFULLY (d`i;k bu funsZ'kksa dks /;ku ls i<sa) 

 
 

Important Instructions: egRoiw.kZ funsZ'k % 

1. The Answer Sheet is inside this Test Booklet. When you are 
directed to open the Test Booklet, take out the Answer Sheet 
and fill in the particulars on Side-1 and Side-2 carefully with 
blue/black ball point pen only. 

1. mÙkj i=k bl ijh{kk iqfLrdk ds vUnj j[kk gSA tc vkidks ijh{kk 

iqfLrdk [kksyus dks dgk tk,] rks mÙkj i=k fudky dj i`"B-1 ,oa 
i`"B-2 ij dsoy uhys@dkys ckWy ikWbaV isu ls fooj.k HkjsaA 

2. The test is of 3 hours duration and Test Booklet contains 180 
questions. Each question carries 4 marks. For each correct 
response, the candidate will get 4 marks. For each incorrect 
response, one mark will be deducted from the total scores. 
The maximum marks are 720. 

2. ijh{kk dh vof/k 3 ?kaVs gS ,oa ijh{kk iqfLrdk esa 180 iz'u gSaA 
izR;sd iz'u 4 vad dk gSA izR;sd lgh mÙkj ds fy, ijh{kkFkhZ dks 

4 vad fn, tk,axsA izR;sd xyr mÙkj ds fy, dqy ;ksx esa ls ,d 

vad ?kVk;k tk,xkA vf/kdre vad 720 gSaA 

3. Use Blue/Black Ball Point Pen only for writing particulars on 
this page/marking response. 

3. bl ì"B ij fooj.k vafdr djus ,ao mÙkj i=k ij fu'kku yxkus ds 

fy, dsoy uhys@dkys ckWy ikWbaV isu dk iz;ksx djsaA 

4. Rough work is to be done on the space provided for this 
purpose in the Test Booklet only. 4. jQ dk;Z bl ijh{kk iqfLrdk esa fu/kkZfjr LFkku ij gh djsaA 

5. On completion of the test, the candidate must handover 
the Answer Sheet to the invigilator in the Room/Hall. The 
candidates are allowed to take away this Test Booklet 
with them. 

5. ijh{kk lEiUu gksus ij] ijh{kkFkhZ d{k@gkWy NksMus ls iwoZ mÙkj i=k 

d{k fujh{kd dks vo'; lkSai nsaA ijh{kkFkhZ vius lkFk iz'u 

iqfLrdk dks ys tk ldrs gSaA 

6. The CODE for this Booklet is _____. Make sure that the CODE 
printed on Side-2 of the Answer Sheet is the same as that on this 
Booklet. In case of discrepancy, the candidate should 
immediately report the matter to the Invigilator for replacement of 
both the Test Booklets and the Answer Sheets. 

6. bl iqfLrdk dk ladsr gS _______. ;g lqfuf'pr dj ysa fd bl 

iqfLrdk dk ladsr] mÙkj i=k ds i`"B-2 in Nis ladsr ls feyrk 

gSA vxj ;g fHkUu gks] rks ijh{kkFkhZ nwljh ijh{kk iqfLrdk vkSsj 

mÙkj i=k ysus ds fy, fujh{kd dks rqjUr voxr djk,aA  

7. The Candidates should ensure that the Answer Sheet is not 
folded. Do not make any stray marks on the Answer Sheet. 
Do not write your roll no. anywhere else except in the 
specified space in the Test Booklet/Answer Sheet. 

7. ijh{kkFkhZ lqfuf'pr djsa fd bl mÙkj i=k dks eksM+k u tk, ,oa ml ij 

dksbZ vU; fu'kku u yxk,aA ijh{kkFkhZ viuk vuqØekad iz'u 

iqfLrdk@mÙkj i=k esa fu/kkZfjr LFkku ds vfrfjDr vU;=k u fy[ksaA 
8. Use of white fluid for correction is NOT permissible on the 

Answer Sheet. 
 

8. mÙkj i=k ij fdlh izdkj ds la'kks/ku gsrq OgkbV ¶+ywbM ds iz;ksx 

dh vuqefr ugha gSA 

 

In case of any ambiguity in translation of any question, English version shall be treated as final. 

iz'uksa ds vuqokn esa fdlh vLi"Vrk dh fLFkfr esa] vaxzsth laLdj.k dks gh vfUre ekuk tk;sxkA 
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(PHYSICS)  
 
 

91. Two blocks A and B of masses 3m and m respectively are connected by a massless and inextensible 
string. The whole system is suspended by a massless spring as shown in figure. The magnitudes of 
acceleration of A and B immediately after the string is cut, are respectively : 

 

A

B

3m

m  
 (1) g, g

3
  (2) g

3
, g   (3) g, g   (4) g

3
, g

3
  

Ans. (2)  
 
 
92. The acceleration due to gravity at a height 1 km above the earth is the same as at a depth d below the 

surface of earth. Then : 

 (1) d = 1
2

 km  (2) d = 1km  (3) d = 3
2

  (4) d = 2km  

Ans. (4) 
 
93. A particle executes linear simple harmonic motion with an amplitude of 3 cm. When the particle is at 2 

cm from the mean position, the magnitude of its velocity is equal to that of its acceleration. Then its time 
period in second is : 

 (1) 5


   (2) 5
2

   (3) 4
5
    (4) 2

3
   

Ans. (3) 
 
94. The resistance of a wire is ‘R’ ohm. If it is melted and stretched to ‘n’ times its original length, its new 

resistance will be 

(1) nR   (2) R
n

   (3) n2R   (4) 2
R
n

  

Ans. (3) 
 
95. A capacitor is charged by a battery. The battery is removed and another identical uncharged capacitor 

is connected in parallel. The total electrostatic energy of resulting system : 
 (1) increases by a factor of 4   (2) decreases by a factor 2  
 (3) remains the same    (4) increases by a factor of 2 
Ans. (2) 
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96. Two rods A and B of different materials are welded together as shown in figure. Their thermal 
conductivities are K1 and K2. The thermal conductivity of the composite rod will be 

 
 

K1 

K2 

A 

B 
T1 

d 

T2 

 
 (1) 1 2K K

2
   (2) 1 23(K K )

2
   (3) K1 +K2  (4) 2(K1 + K2)  

Ans. (1) 
 
97. The two nearest harmonics of a tube closed at one end and open at other end are 220 Hz and 260 Hz. 

What is the fundamental frequency of the system? 
 (1) 10 hz  (2) 20 Hz  (3) 30 Hz  (4) 40 hz  
Ans. (2) 
 
 
98. The bulk modulus of a spherical object is’B’. If it is subjected to uniform pressure ‘p’, the fractional 

decrease in radius is :  

 (1) p
B

   (2) B
3p

   (3) 3p
B

   (4) p
3B

  

Ans. (4) 

99. A physical quantity of the dimensions of length that can be formed out of c, G and 
2

0

e
4

 is [c is 

velocity of light, G is universal constant of gravitation and e is charge] :  

 (1) 
1/ 22

2
0

1 eG
4c

 
 

  
 (2) c2

1/ 22

0

eG
4

 
 

  
 (3) 

1/ 22

2
0

1 e
G4c

 
 

  
 (4) 

2

0

1 eG
c 4

  

Ans. (1)  
 
100. Figure shows a circuit that contains three identical resistors with resistance R = 9.0  each, two 

identical inductors with inductance L = 2.0 mH each and an ideal battery with emf  = 18 V. The current 
‘i’ through the battery just after the switch closed is. 

 

i 

 
R 

R 
+ 
– 

L R 

L 

 
 (1) 2 mA   (2) 0.2 A  (3) 2 A   (4) 0 ampere  
Ans. Bonus 
101. One end of string of length  is connected to a particle of mass ‘m’ and the other end is connected to a 

small peg on a smooth horizontal table. If the particle moves in circle with speed ‘v’ the net force on the 
particle (directed towards center) will be (T represents the tension in the string) 

 (1) T   (2) T + 
2m


  (3) T – 
2m


  (4) zero 

Ans. (1) 
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102. The   photoelectric threshold wavelength of silver is 3250 × 10–10 m. The velocity of the electron ejected 
from a silver surface by ultraviolet light of wavelength 2536 × 10–10 m is : 

 (Given h = 4.14 × 10–15 eVs and c = 3 × 108 ms–1) 
 (1) ~~  6 × 105 ms–1 (2) ~~  0.6 × 106 ms–1 (3) ~~  61 × 103 ms–1 (4) ~~  0.3 × 106 ms–1 

Ans. (1, 2) 
 

103. Radioactive material 'A' has decay constant '8 ' and material ‘B’ has decay constant ‘’. Initially they 
have same number of nuclei. After what time, the ratio of number of nuclei of material 'B' to that 'A' will 

be 1
e

? 

 (1) 1


   (2) 1
7

   (3) 1
8

   (4) 1
9

 

Ans. (2) 
 
104. A rope is wound around a hollow cylinder of mass 3 kg and radius 40 cm. What is the angular 

acceleration of the cylinder if the rope is pulled with a force of 30N? 
 (1) 25 m/s2  (2) 0.25 rad/s2  (3) 25 rad/s2  (4) 5 m/s2 

Ans. (3) 

 
105. Two cars moving in opposite directions approach each other with spped of 22 m/s and 16.5 m/s 

respectively. The driver of the first car blows a horn having a frequency 400 Hz. The frequency heard 
by the driver of the second car is [velocity of sound 340 m/s] : 

 (1) 350 Hz  (2) 361 Hz  (3) 411 Hz  (4) 448 Hz 
Ans. (4) 
 

106. A 250 – Turn rectangular coil of length 2.1 cm and width 1.25 cm carries a current of 85 A are 
subjected to a magnetic field of strength 0.85T. Work done for rotating the coil by 180º against the 
torque is : 

 (1) 9.1 J  (2) 4.55 J  (3) 2.3 J  (4) 1.15 J 
Ans. (1) 
 

107. A long solenoid of diameter 0.1 m has 2 × 104 turn per meter. At the centre of the solenoid, a coil of  
100 turns and radius 0.01 m is placed with its axis coinciding with the solenoid axis. The current in the 
solenoid reduces at a constant rate to 0A from 4 A in 0.05 s. If the resistance of the coil is 102, the 
total charge flowing through the coil during this time is : 

 (1) 32 C  (2) 16 C  (3) 32 C  (4) 16 C 
Ans. (3) 
 

108. Suppose the charge of a proton and an electron differ slightly. One of them is – e, the other is (e + e). 
If the net of electrostatic force and gravitational force between two hydrogen atoms placed at a distance 
d (much greater than atomic size) apart is zero, then e is of the order of [Given mass of hydrogen  
mh = 1.67 × 10–27 kg]  

 (1) 10–20 C  (2) 10–23 C  (3) 10–37 C  (4) 10–47 C 
Ans. (3) 
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109. Two astronauts are floating in gravitational free space after having lost contact with their spaceship. 
The two will : 
(1) keep floating at the same distance between them  
(2) move towards each other  
(3) move away from each other 
(4) will become stationary 

Ans. (2) 
 
110. The ratio of wavelengths of the last line of Balmer series and the last line of Lyman series is  

(1) 2   (2) 1   (3) 4   (4) 0.5 
Ans. (3) 
 
111. The de-Broglie wavelength of a neutron in thermal equilibrium with heavy water at a temperature T 

(Kelvin) and mass m, is : 

(1) h
mkT

  (2) h
3mkT

  (3) 2h
3mkT

  (4) 2h
mkT

 

Ans. (2) 
 
112. A thin prism having refracting angle 10º is made of glass of refractive index 1.42. This prism is 

combined with another thin prism of glass of refractive index 1.7. This combination produces dispersion 
without deviation. The refracting angle of second prism should be : 
(1) 4º   (2) 6º   (3) 8º   (4) 10º 

Ans. (2) 
 
113. Thermodynaic processes are indicated in the following diagram:  

 

 

I 

i IV f 

700 K 
500 K 

300 K 

III 

f 

f 
f 
 

II 

 
Match the following : 

Column-I   Column-2 
P Process I  a. Adiabatic   
Q Process II  b. Isobaric 
R Process III  c. Isochoric 
S Process IV  d. Isothermal 
(1)  P  a, Q  c, R  d, S  b  (2) P  c, Q  a, R  d, S  b 
(3) P  c, Q  d, R  b, S  a  (4) P  d, Q  b, R  a, S  c 

Ans. (2)  
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114. A U tube with both ends open to the atmosphere, is partially filled with water. Oil, which is immiscible 
with water, is poured into one side until it stands at a distance of 10 mm above the water level on the 
other side. Meanwhile the water rises by 65 mm from its original level (see diagram). The density of the 
oil is : 

 Pa Pa 

A 

C 
Water 

Initial water level 

Final water level 
10 mm 

65mm 

65mm 
Oil 

B 

D 

E 

F 

 
 (1) 650 kg m–3  (2) 425 kg m–3  (3) 800 kg m–3  (4) 928 kg m–3 

Ans. (4) 
 

115. A spring of force constant k is cut into lengths of ratio 1 : 2 : 3. They are connected in series and the 
new force constnt is k'. Then they are connected in parallel and force constant is k". Then k' : k" is : 

 (1) 1 : 6   (2) 1 : 9   (3) 1 : 11  (4) 1 : 14 
Ans. (3) 

 
116. Which of the following statements are correct? 
 (a) Centre of mass of a body always coincides with the centre of gravity of the body. 
 (b) Centre of mass of a body is the point at which the total gravitational torque on the body is zero. 
 (c) A couple on a body produce both translational and rotational motion in a body. 
 (d) Mechanical advantage greater that one means that small effort can be used to lift a large load. 
 (1) (b) and (d)  (2) (a) and (b)  (3) (b) and (c)  (4) (c) and (d) 
Ans. (1) 
 
117. A beam of light from a souce L is incident normally on a plane mirror fixed at a certain distance x from 

the source. The beam is reflected back as a spot on a scale placed just above the source L. When the 
mirror is rotated through a small angle , the spot of the light is found to move through a distance y on 
the scale. The angle is given by : 

 (1) y
2x

   (2) y
x

   (3) x
2y

   (4) x
y

 

Ans. (1) 
 
118. A gas mixture consists of 2 moles of O2 and 4 moles of Ar at temperature T. Neglecting all vibrational 

modes, the total internal energy of the system is : 
 (1) 4 RT  (2) 15 RT  (3) 9 RT  (4) 11 RT 
Ans. (4)  
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119. Consider a drop of rain water having mass 1 g falling from a height of 1 km. It hits the ground with a 
speed of 50 m/s. Take 'g' constant with a value 10 m/s2. The work done by the (i) gravitational force and 
the (ii) resistive force of air is : 

 (1) (i) – 10 J (ii) – 8.25 J   (2) (i) 1.25 J (ii) – 8.25 J 
 (3) (i) 100 J (ii) 8.75 J   (4) (i) 10 J (ii) – 8.75 J 
Ans.  (4) 

120. 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 amont of energy absorbed from the reservoir at lower temperature is : 
 (1) 1 J   (2) 90 J   (3) 99 J   (4) 100 J 
Ans. (2) 
 
121. An arrangement of three parallel straight wires placed perpendicular to plane of paper carrying same 

current 'I' along the same direction is shown in figure. Magnitude of force per unit length on the middle 
wire 'B' is given by  

 

d 

90º 

d C B 

A 
 

 (1) 
2

0i
2 d



  (2) 
2

02 i
d



  (3) 
2

02 i
d



  (4) 
2

0i
2 d



 

Ans. (4) 
 
 
122. The x and y corrdinates of the particle at any time are x = 5t – 2t2 and y = 410t respectively, where x 

and y are in meters and t in seconds. The acceleration of the particle at t = 2s is : 
 (1) 0   (2) 5 m/s2  (3) – 4m/s2  (4) – 8 m/s2 
Ans. (3) 
 
 
123. The ratio of resolving powers of an optical microscope for two wavelengths 1 = 4000 Å and 2 = 6000 

Å is : 
 (1) 8 : 27  (2) 9 : 4   (3) 3 : 2  (4) 16 : 81   
Ans. (3) 
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124. Preeti reached the metro station and found that the escalator was not working. She walked up the 
stationary escalator in time t1. On other days, if she remains stationary on the moving escalator, then 
the escalator takes her up in time t2. The time taken by her to walk up on the moving escalator will be : 

 (1) 1 2t t
2
   (2) 1 2

2 1

t t
t t

  (3) 1 2

2 1

t t
t t

  (4) t1 – t2 

Ans. (3) 
 
125. A spherical black body with a radius of 12 cm radiates 450 watt power at 500 K. If the radius were 

halved and the temperature doubled, the power radiated in watt would be : 
 (1) 225   (2) 450   (3) 1000  (4) 1800 
Ans. (4) 
 
126. A potentiometer is an accurate and versatile device to meke electrical measurements of E.M.F. 

because the method involves : 
 (1) cells       

(2) potential gradients 
 (3) a condition of no current flow through the galvanometer 
 (4) a combination of cells, galvanometer and resistance 
Ans. (3) 
  
127. The given electrical network is equivalent to  

 
Y  

 

 (1) AND gate  (2) OR gate  (3) NOR gate  (4) NOT gate 
Ans. (3) 
 
128. In a common emitter transistor amplifier the audio signal voltage across the collector is 3V. The 

resistance of collector is 3 k. If current gain is 100 and the base resistance is 2k, the voltage and 
power gain of the amplifier is :  
(1) 200 and 1000 (2) 15 and 200  (3) 150 and 15000 (4) 20 and 2000 

Ans (3) 
 
129. Two discs of same moment of inertia rotating about their regular axis passing through centre and 

perpendicular to the plane of disc with angular velocities 1 and 2. They are brought into contact face 
to face coinciding the axis of rotation. The expression for loss of energy during this process is : 

 (1) 2
1 2

1 ( )
2
    (2) 2

1 2
1 ( )
4
    (3) I (1 – 2)2   (4) 2

1 2
1 ( )
8
   

Ans. (2) 
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130. Young's double slit experiment is first performed in air and then in a medium other than air. It is found 
that 8th brigh fringe in the medium lies where 5th dark fringe lies in air. The refractive index of the 
medium is nearly : 

 (1) 1.25   (2) 1.59   (3) 1.69   (4) 1.78 
Ans. (4) 
 
131. Which one of the following represents forward bias diode? 

(1) 
 R – 2V 0V    (2) 

 R – 3V – 4V     

(3) 
 R + 2V – 2V   (4) 

 R 5V 3V  

Ans. (1) 
 

132. Two polaroids P1 and P2 are placed with their axis perpendicular to each other. Unpolarised light I0 is 
incident on P1. A third Polaroid P3 is kept in between P1 and P2 such that its axis makes an angle 45º 
with that of P1. The intensity of transmitted light though P2 is : 

 (1) 0

2
    (2)  0

4
    (3) 0

8
    (4) 0

16
   

Ans. (3) 
 

133. In an electromagnetic wave in free space the root mean square value of the electric field is Erms = 6V/m. 
The peak value of the magnetic field is : 

 (1) 1.41 ×10–8 T  (2) 2.83 ×10–8 T  (3) 0.70 ×10–8 T  (4) 4.23 ×10–8 T 
Ans. (2) 
  

134. If 1  and  2 be the apparent angles of dip observed in two vertical planes at right angles to each other, 
then the true angle of dip is given by 

 (1) cot2  = cot2 1+ cot2 2   (2) tan2  = tan2 1+ tan2 2  
 (3) cot2  = cot21 – cot2 2   (4) tan2  = tan2 1– tan2 2  
Ans. (1) 
 

135. The diagrams below show regions of equipotentials. 

 

 

10 V 30 V 

20 V 40 V 

A B 

 

 

10 V 30 V 
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A B 
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A B 

 

 

20 V 

40 V 

10V 
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 (a)   (b)   (c)   (d) 
 A positive charge is moved from A to B in each diagram 
 (1) Maximum work is required to move q in figure (c).  
 (2) In all the four cases the work done is the same. 
 (3) Minimum work is required to move q in figure (a)   
 (4) Maximum work is required to move q in figure (b). 
Ans. (2) 
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