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1. A mass of 1 kg is thrown up with a velocity of 100 m/s. After 5 seconds, it explodes into two parts. One part of 

mass 400g comes down with a velocity 25 m/s. the velocity of other part is  (Take g = 10ms-2 )  

 a) 40 m/s↑  b) 40 m/s ↓ c) 100 m/s↑  d) 60 m/s↑  

 

2. When a long spring is stretched by 2 cm, its potential energy is U, If the spring is stretched by 10 cm, the potential 

energy stored in it will be  

 a) U/5   b) 5U  c) 10U   d) 25U 

 

3. A child is sitting on a swing, Its minimum and maximum heights from the ground 0.75m and 2m respectively, its 

maximum speed will be 

 a)10 m/s   b) 5 m/s  c)8 m/s   d) 15 m/s 

 

4. The heart of a man pumps 5 litres of blood through the arteries per minute at a pressure of 150mm of mercury. If 

the density of mercury be 13.6 x 103kg/m3 and g = 10m/s-2 then the power 

 a) 3.0   b) 1.50   c) 1.70   d) 2.35 

 

5. A ball is thrown vertically downwards from a height of 20m with an initial velocity v0. It collides with the ground, 

loses 50 percent of its energy in collision and rebounds to the same height. 

 The initial velocity v0 is (Take g = 10ms-2) 

 a) 28 ms-1  b) 10 ms-1 c)14 ms-1  d) 20 ms-1 

 

6. On a frictionless surface, a block of mass M moving at speed v collides elastically with another block of same 

mass M which is initially at rest. After collision the first block moves at an angle 𝜃 to its initial direction and has a 

speed 
3

v
.The second block’s speed after the collision is 

 a) 
3

2
v  b) 

3

2
v       c) 

2 2

3
v  d) 

3

4
v 

 

7. The potential energy of a system increases if work is done 

 a) upon the system by a nonconservative force. b) by the system against a conservative force 

 c) by the system against a nonconservative force. d) upon the system by a conservative force. 

 

8. A body  projected vertically from the earth reaches a height equal to earth’s radius before returning to the earth. 

The power exerted by the gravitational force is greatest  

 a) at the highest position of the body. b) at the instant just before the body hits the earth. 

 c) it remains  constant   all through.  d) at the instant just after the body is projected. 

 

9. An engine pumps water through a hose pipe. Water passes through the pipe and leaves it with a velocity of 2 m/s. 

the mass per unit length of water in the pipe is 100kg/m. What is the power of the engine? 

 a) 400W   b) 200W     c) 100W   d) 800W  

 

10. A block of mass M is attached to the lower end of a vertical spring. The spring is hung from a ceiling and has 

force constant value k. The mass is released from rest with the spring initially unstretched. The maximum 

extension produced in the length of the spring will be 

 a) 2Mg/K  b) 4 Mg/K  c) Mg/2K  d) Mg/K 
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11. A Shell of mass 200gm is ejected from a gun of mass 4kg by an explosion that generates 1.05kJ of energy. The 

initial velocity of the shell is 

 a) 40 ms-1  b) 120 ms-1  c) 100 ms-1  d) 10 ms-1 

 

12. A vertical spring with force constant K is fixed on a table. A ball of mass m at a height h above the free upper end 

of the spring falls vertically on the spring so that the spring is compressed by a distance d. The net work done in 

the process is 

 a) mg (h+d) – 
1

2
 kd2 b) mg (h-d) –

1

2
 kd2c) mg (h-d)+

1

2
kd2 d) mg (h+d) +

1

2
kd2             

 

13. 300J of work is done in sliding a 2kg block up an inclined plane of height 10m. Work done against friction is 

 (Take g = 10m/s-2 )  

 a) 1000J   b) 200J   c) 100J     d) zero. 

  

14. A bomb of mass 30kg at rest explodes into two pieces of masses 18kg and 12kg. The velocity of 18kg mass is 6 

ms-1. The kinetic energy of the other mass is 

 a) 324J   b) 486J   c) 256J     d) 524J 

 

15. Water falls from a height of 60m at the rate of 15kg/s to operate a turbine. The losses due to frictional forces are 

10% of energy. How much power is generated by the turbine? (g = 10ms-2) 

 a) 12.3kW  b) 7.0kW  c) 8.1kW    d) 10.2kW 

 

16. A cricket ball of mass 150g moving with a speed of 126km/h hits at the middle of the bat, held firmly at its 

position by the batsman. The ball moves straight back to the bowler after hitting the bat. Assuming that collision 

between ball and bat is completely elastic and the two remain in contact for 0.001s, the force that the batsman had 

to apply to hold the bat firmly at its place would be 

 a) 10.5N   b) 21N   c) 1.05 x 104N  d) 2.1 x 104N 

 

17. In a shotput event an athlete throws the shotput of mass 10kg with an initial speed of 1 m/s at 45° from a height 

1.5m above ground. Assuming air resistance to be negligible and acceleration due to gravity to be 10m/s2, the 

kinetic energy of the shotput when it just reaches the ground will be 

 a) 2.5J   b) 5.0J   c) 52.5J    d) 155.0J. 

 

18. A mass of 5kg is moving along a circular path of radius 1m. If the mass moves with 300 revolutions per minute, 

its kinetic energy would be 

 a)250𝜋2J  b) 100 𝜋2J  c) 5𝜋2J     d) 0J 

 

19. A body of mass 0.5kg travels in a straight line with velocity v = ax3/2 where a = 5m-1/2s -1. The work done by the 

net force during its displacement from x = 0 to x = 2 m is 

 a) 1.5J   b) 50J   c) 10J     d) 100J 

 

20. A body is falling freely under the action of gravity alone in vacuum. Which of the following quantities remain 

constant during the fall? 

 a) Kinetic energy  b) Potential energy c) Total mechanical energyd) Total linear momentum 

 

21. A proton is kept at rest. A positively charged particle is released from rest at a distance d in its field. Consider two 

experiments; one in which the charged particle is a proton and in another a positron. In the same time t, the work 

done on the two moving charged particles is 

 a) same as the same force law in involved in the two experiments. 

 b) less for the case of a positron, as the positron moves away more rapidly and the force on it weakens. 

 c) more for the case of a positron, as the positron moves away a larger distance.    

 d) same as the work done by charged particle on the stationary proton. 

 

22. An electron and a proton are moving under the influence of mutual forces. In calculating the change in the Kinetic 

energy of the system during motion. One ignores the magnetic force of one on another. This is because, 

 a) the two magnetic forces are equal and opposite, so they produce no net effect. 

 b) the magnetic forces do not work on each particle. 

 c) the magnetic forces do equal and opposite (but non-zero) work on each particle. 

 d) the magnetic forces are necessarily negligible. 
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23. A man squatting on the ground gets straight up and stands. The force of reaction of ground on the man during the 

process is 

 a) constant and equal to mg in magnitude. 

 b) constant and greater than mg in magnitude. 

 c) variable but always greater than mg  

 d) at first greater than mg, and later becomes equal to mg.  

 

24. A bicyclist comes to a skidding stop in 10m. During this process, the force on the bicycle due to the road is 200N 

and is directly opposed to the motion. The work done by the cycle on the road is 

 a) +2000J  b) -200J   c) zero    d) -20000J 

 

25. A ball of mass 2kg and another of mass 4kg are dropped together from a 60 feet tall building. After a fall of 30 

feet each towards earth, their respective kinetic energies will be in the ratio of 

 a)  √2 :1   b) 1:4   c) 1:2   d) 1: √2 

 

26. A particle of mass m1 is moving with a velocity v1 and another particle of mass m2 is moving with a velocity v2. 

Both of them have the same momentum but their different kinetic energies are E1 and E2respectively. If 

m1>m2then 

 a)E1<E2  b) 1

2

E

E
= 1

2

m

m
  c) E1>E2  d) E1 = E2 

 

27.  A body of mass 1kg is thrown upwards with a velocity 20m/s. It momentarily comes to rest after attaining a 

height of 18m. How much energy is lost due to air friction? (g = 10ms-2 ) 

 a) 30J   b) 40J   c) 10J   d) 20J 

 

28. An explosion blows a rock into three parts. Two parts go off at right angles to each other. These two are, 1 kg first 

part moving with a velocity of 12ms-1 and 2kg second part moving with a velocity 8ms-1, If the third part flies off 

with a velocity of 4ms-1, its mass would be 

 a) 7kg   b) 17kg         c) 3kg    d) 5kg 

 

29. An engine pumps water continuously through a hose. Water leaves the hose with a velocity v and m is the mass 

per unit length of the water jet. What is the rate at which kinetic energy is imparted to water? 

 a) mv2   b) 
1

2
mv2  c. 

1

2
m2v2  d) 

1

2
mv3 

  

30.  The potential energy of a long spring when stretched by 2cm is U. If the spring is stretched by 8cm the potential 

energy stored in it is 

 a) U/4   b) 4U   c) 8U   d) 16U 
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1 C 11 C 21 C 

2 D 12 A 22 B 

3 B 13 C 23 D 

4 C 14 B 24 C 

5 D 15 C 25 C 

6 C 16 C 26 A 

7 B 17 D 27 D 

8 B 18 A 28 D 

9 D 19 B 29 D 

10 A 20 C 30 D 


