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PHYSICS 
 

1. A disk of radius 10 cm has a moment of inertia of 0.02 kg.m2 about its central axis. A 
force of 15 N is applied tangentially to the periphery of the disk to give it an angular 
acceleration of magnitude 

 
(A) 25 rad/s2     (B) 35 rad/s2  
,(C) 45 rad/s2     (D) 75  rad/s2 

 

2. A uniform hollow cylinder has a density ρ, a length ‘L’, an inner radius ‘a’, and an outer 
radius ‘b’. Its moment of inertia about the axis of the cylinder is (Mass of the cylinder is 
‘M’) 
 

(A) ( )2 2M b +a     (B) ( )2 22M b +a   

(C) ( )2 2M
b +a

2
    (D) ( )2 23M

b +a
4

 

3. Starting from rest, a sphere rolls down a 30o incline. To avoid slipping, the minimum 
value of the coefficient of static friction should be 

 
(A) 0.165  (B) 0.145  (C) 0.135  (D) 0.125 

4. The velocity of a particular mass ‘m’ is ˆ ˆ ˆv = (5 i + 4j+6k)m/s
r

 when at position 

ˆ ˆ ˆr = (-2i + 4j+6k)m
r

. The angular momentum of the particle about the origin is 
 
 

 

(A) ( )ˆ ˆm 42i -28k  kg m2s-1   (B) ( )ˆ ˆm 42j -28k  kg m2s-1

 

(C) ( )ˆ ˆm 42i +28k  kg m2s-1   (D) ( )ˆ ˆm 42j+28k  kg m2s-1

 
 

 

5. The increase in pressure required to decrease the volume of 200 L of water by 0.004% 
is (Bulk modulus of water is 2.1x109 N/m2) 

 

(A) 8.4x104 N/m2    (B) 8.4x103 N/m2  

(C) 8.4x105 N/m2    (D) 8.4x106 N/m2 

6. A object suspended from a spring exhibits oscillations of period T . Now the spring is cut 
in half and the two halves are used to support the same object. The new period of 
oscillation is 

 

(A) T    (B) 2T   (C) T/2   (D) T/4  

7. A mercury barometer stands at 762 mm. A gas bubble, whose volume is 33 cm3 when it 
is at the bottom of a lake 45.7 m deep, rises to the surface. The volume of the bubble at 
the surface of the lake is 

 
(A) 105 cm3   (B) 178 cm3   (C) 248 cm3  (D) 351 cm3 

8. A hole of area 1 mm2 opens in the pipe near the lower end of a large water storage 
tank, and a stream of water shoots from it. If the top of the water in the tank is 20 m 
above the point of the leak, the amount of water escapes in 1 s is 

 
(A) 87.5 cm3/s    (B) 43.1 cm3/s   

(C) 27.5 cm3/s    (D) 19.8 cm3/s 

 



 3 

      CHEMISTRY 

 

54.    Which of the following statement is true for an ideal solution? 
 

 (A) ∆ Vmixing=0, ∆ H mixing = 0 and Raoult’s law is obeyed 

  (B) ∆ Vmixing=0, ∆ Hmixing = 0 and positive and negative deviation from the 

                 Raoult’s law are observed. 

  (C) ∆ Vmixing=0, ∆ Hmixing ≠ 0 and Raoult’s law is obeyed 

 (D) ∆ Vmixing ≠ 0, ∆ Hmixing = 0 and Raoult’s law is obeyed  

55.    Which of the following is NOT a state function?  

 (A) work      (B) enthalpy    

 (C) internal energy       (D) free energy 

56.   For a reaction: N2(g) + 3H2(g) →    2NH3 (g), ∆ H and ∆ U are related as  

 (A) ∆ H = ∆ U+ 2RT    (B) ∆ H = ∆ U- 2RT 

 (C) ∆ H = ∆ U    (D) ∆ H = ∆ U+ 4RT  

57. The rate of a reaction (r) for 2NO2  →    2NO + O2 can be expressed in terms of NO2 as  

 (A) r = 
dt

NOd ][
.2 2−     (B) r = 

dt

NOd ][
.

2

1 2+  

 (C) r = 
dt

NOd ][
.

2

1 2−     (D) r = 
dt

NOd ][
.2 2  

 

 


