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IMPORTANT INSTRUCTIONS: 

(1) The test is of 3 hours duration. 

(2) This test paper consists of 75 questions. Each subject (PCM) has 25 questions. The maximum marks 

are 300. 

(3) This question paper contains Three Parts. Part-A is Physics, Part-B is Chemistry and Part-C is 

Mathematics. Each part has only two sections: Section-A and Section-B. 

(4) Section - A : Attempt all questions. 

(5) Section - B : Attempt all questions. 

(6) Section - A (01 – 20) contains 20 multiple choice questions which have only one correct answer. 

Each question carries +4 marks for correct answer and –1 mark for wrong answer. 

(7) Section - B (21 – 25) contains 5 Numerical value based questions. The answer to each question 

should be rounded off to the nearest integer. Each question carries +4 marks for correct answer and 

–1 mark for wrong answer. 
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PHYSICS 

SECTION - A 

Multiple Choice Questions: This section contains 20 

multiple choice questions. Each question has 4 choices 

(1), (2), (3) and (4), out of which ONLY ONE is correct. 

Choose the correct answer: 

1. Electric flux  is related with linear charge density  

and surface charge density  as  =  +  where  

and  are of appropriate dimensions of 
 

 
 

 is 

 (1) Displacement (2) Area 

 (3) Electric field (4) Velocity 

Answer (1) 

Sol. 
2/

/

Q L

Q L
L

 
    = = 

 
 

2. For given velocity-time (v – t) graph, find distance 

travelled at 0.5 sec. 

 

 (1) 125 m (2) 112.5 m 

 (3) 137.5 m (4) 150 m 

Answer (2) 

Sol. 2400 200
100 m/s

2
a

−
= =  

 

21 1 1 1
200 0.5 100

2 2 2 2

100 12.5 112.5 m

S ut at= + =  +   

= + =

 

3. The displacement of a particle as function of time is 

x(t) = A sin(t) + B cos2(t) + Ct2 + D.  Find dimension of 

 
  

ABC

D
 

 (1) L2 (2) L2T–2 

 (3) LT–2 (4) L3T 

Answer (2) 

Sol. x(t) = A sin(t) + B cos2(t) + Ct2 + D 

 We can say 

 [D] = [L] 

 [C] = [LT–2] 

 [B] = [L] 

 [A] = [L] 

 So 
3 –2

2 – 2L T
= [L T ]

L

 
=  

ABC

D
 

4. The ratio of electric force to gravitational force 

between two particles having charges q1, q2 and 

masses m1 and m2 respectively is (where symbols 

have their usual meanings)  

 (1) 0 1 2

1 2

4 m m G

q q


 (2) 0 1 2

4
1 2

4 Gm m

q q r


 

 (3) 
4

1 2

0 1 24

q q r

Gm m
 (4) 1 2

0 1 24

q q

Gm m
 

Answer (4) 

Sol. 1 2
2g

Gm m
F

r
=  

 1 2
2

04
e

q q
F

r
=


 

 1 2

0 1 24

e

g

F q q

F Gm m
=


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5. Match the column appropriately regarding 

thermodynamic process. 

Column-I Column-II 

(P) When volume 

change is zero 

(i) W = 0 

(Q) When pressure is 

constant 

(ii) Q = 0 

(R) When no heat is 

exchanged 

(iii) Isobaric 

(S) Work done by the 

gas is equal to 

heat given to the 

gas 

(iv) Isothermal 

 (1) P(iv), Q(iii), R(i), S(ii) 

 (2) P(i), Q(iii), R(ii), S(iv) 

 (3) P(ii), Q(iii), R(iv), S(i) 

 (4) P(ii), Q(iii), R(i), S(iv) 

Answer (2) 

Sol. Volume change is zero → isochoric → W = 0 

 Isobaric  P = 0 

 No heat exchange (adiabatic)  Q = 0 

 Heat given = W  u = 0  T = 0 

6. In given DC circuit, find current for R = 12  in 

steady state. 

   

 (1) 2 A (2) 1 A 

 (3) 3 A (4) 4 A 

Answer (2) 

Sol. 
12

1 A
12

V
i

R
= = =  

7. Statement-I : Hot water is less viscous than of cold 

water. 

 Statement-II : Surface tension of soap bubble is more 

than that of a drop of water. 

 (1) Statement-I is true and statement-II true 

 (2) Statement-I is true and statement-II false 

 (3) Statement-I is false and statement-II true 

 (4) Statement-I is false and statement-II false 

Answer (2) 

8. The key shown in the circuit is closed at t = 0. 

 

 Choose the incorrect option regarding the conditions 

at t = 0. 

 (1) Current in the circuit is zero 

 (2) Voltage across the capacitor is minimum 

 (3) Current in the circuit is maximum 

 (4) Voltage across resistance is maximum 

Answer (1) 

Sol. Immediately after closing the key the capacitor acts 

as a short circuit i.e. path of zero resistance. Hence, 

current is maximum at t = 0. 

9. A uniform solid sphere of mass m rolls down from rest 

to achieve speed v
1
 on an inclined plane of 30°. 

Sphere achieves speed v
2
 on an inclined plane of 45° 

when released from same height then 
2

1

2

2

v

v
 is 

 (assume no slipping) 

 (1) 1 (2) 
5

2
 

 (3) 
2

5
 (4) 

3

2
 

Answer (1) 
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Sol. |U| = |K| 

  21
( 1)

2
mgh mv=  +  where 

2

5
 =  

 Here v doesn’t depend on  so 
2

1

2

2

1=
v

v
 for solid 

sphere 

10. Find the equation of magnetic field for the give 

equation of electric field (for EM wave).  

 ( )0
ˆ ˆ4 3 cos( )E E i j t kz= −  −  

 (1) ( ) ( )0 ˆ ˆ3 4 cos
E

B i j t kz
C

= +  −  

 (2) ( ) ( )0 ˆ ˆ3 4 cos
E

B i j t kz
C

= − −  −  

 (3) ( ) ( )0 ˆ ˆ3 4 sin
E

B i j t kz
C

= −  −  

 (4) ( ) ( )0 ˆ ˆ3 4 sin
E

B i j t kz
C

= − −  −  

Answer (1) 

Sol. Phase difference of magnetic field with electric field 

is zero. 

 Also 
0E

B
C

=  

  
0 5E

B
C

=  

 And propagation direction is along ( )E B  

 So unit vector along B  is 
ˆ ˆ3 4

5

i j +
  
 

 

 So finally. 

 
( )0

ˆ ˆ3 45
cos( )

5

i jE
B t kz

C

+
=  −  

  0 ˆ ˆ(3 4 )cos( )
E

B i j t kz
C

= +  −   

11. Self-inductance depends on : 

 (1) Only on geometry 

 (2) Only on medium property 

 (3) Geometry and medium property 

 (4) Value of current through inductor 

Answer (3) 

Sol. L = 
r


0
n2V 

 
r
 = relative permeability (medium) 

 V = Volume (geometry) 

12. For the circuit shown below 

  

 (A) Current in ammeter is 2 A 

 (B) Net resistance is 8  

 (C) Voltage across BC is 4 V 

 (D) Current through diode is 1 A 

 Choose the correct option. 

 (1) Only ABC are correct 

 (2) Only ACD are correct 

 (3) Only ABD are correct 

 (4) Only AD are correct 

Answer (2) 

Sol. Req = 6  

 
12 V

2 A
6 

i = =


 

 iAB = 1 A 

 VBC = 4 V 
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13. Find the time period of a cube of side length 10 cm 

and mass 10 g oscillating in water. (density of 

water = 103 kg/m3 and g = 10 m/s2) 

 (1) second
25


 

 (2) second
50


 

 (3) second
100


 

 (4) 
2

second
25


 

Answer (2) 

Sol. 2 –
– –

F B
a x

m m


= =  =  

 

2 3 3 2 –2 3

–2

(10 cm) (10 kg/m )(10 m/s ) 10 10 10
= – –

(10 g) 10

x
x

 
=  

 a = –104x 

   = 100 rad/s 

 
2

s
50

T
 

= =


 

14. Adiabatic constant of a gas is 
3

2
. If volume of gas 

initially at 0°C is reduced to one fourth of the original 

volume then new temperature is 

 (1) 0 K 

 (2) 273 K 

 (3) 546°C 

 (4) 546 K 

Answer (4) 

Sol. TVY – 1 = constant 

 

1
1273

4

Y
Y V

V T

−
−  

=  
 

 

 

1
2

1/2

1
2

273

4

V
V T=  

  T = 2 × 273 = 546 K 

15. Two objects are equal distances from sphere of radius 

R & refractive index  such that the image of one 

object forms on other object. Find the object distance 

from the surface of sphere. 

 (1) 


R
 

 (2) 
1 −

R
 

 (3) R 

 (4) 
1 +

R
 

Answer (2) 

Sol.  

 2 1 2 1   − 
− =

v u R
 

 After first refraction the ray must become parallel to 

the line joining two objects. 

 So v =  

  
1 ( 1)

0
u R

 −
− =  

  | |
1

=
 −

R
u  


