STANDARD : XI

ASSIGNMENT: WORK , POWER AND ENERGY

PHYSICS


1. A body of mass 5 kg , at rest is subjected to a force of 20 N . Determine the kinetic energy attained by it at the end of 10 s. 

2. A force of F = (-i+2j + 3k) N is applied on a body. Determine the work done in moving it 4m along the Z axis 

3. A rain drop of radius 2 mm falls from a height 500  m above the ground  . It falls with decreasing acceleration due to viscous resistance of air until half its original height . It attains its maximum speed , and moves with uniform speed there after . Determine the work done by the gravitational force on the drop in its first and second half of the fall .  ( Density of water =1000 kg/m3)

4. A body of mass 2 kg at rest moves under an applied horizontal force of 7 N on the table with coefficient of friction 0.1 . Calculate

a)The work done by the force in 10 s


b) The work done by the frictional force in 10 s

c) The work done by the net force on the body in 10 s
d) Change in kinetic energy of the body in 10 s

5. A man cycling up a hill whose slope is 1 in 20 with velocity of 6.4-km/ h along the hill. The weight of the man and the cycle is 98 kg. What is the work done per minute by the man

6. The mass of a pendulum bob is 0.2 kg and it is suspended by a string 1 m long. It is pulled aside until the thread is at 300 to the vertical. How much work is done during the process. If it is released, find its kinetic energy at the lowest point .

7. A body of mass M at rest is struck by a moving body of mass m . Prove that The fraction of initial kinetic energy of mass transferred to the struck body is 
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8. About 4x 1010 kg of matter per second is converted in to energy in the sun . What is the power out put of the sun?

9. In the reaction given, determine the energy liberated in MeV .   
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(Mass of H = 2.0141 amu ,  Mass of He = 3.0160 amu , Mass of  neutron, mn  = 1.0087 amu ,mass of Proton, mp = 1.67x 10-27 kg & 1amu=1.66x10-27 kg)

10. 
A body of mass 10 kg is lying on a plane inclined at an angle of 300 to the horizontal . If the coefficient of 

friction is 0.5 , determine the least force required to pull the body up the plane .
11.  
A 16 kg block moving on a frictionless horizontal surface with a velocity of 4 m/s compresses an ideal 

spring and comes to rest . If the force constant of the spring be 100 N/m , then how much is the spring compressed ?

12.  
A shot travelling at the rate of 100 m/s is just able to pierce a plank 4 cm thick . What velocity is required to 

just pierce a plank 9 cm thick ?

13.  
How much mass is converted to energy per day in a nuclear power plant, operated at 106 kW?

14.  
A ball of 0.1 kg makes an elastic head on collision with a ball of unknown mass that is initially at rest. If the 

0.1 kg ball rebounds at one third of its original speed , what is the mass of the other ball ?

15.  
A bullet of mass 0.12 kg and horizontal speed 70 m/s strikes a block of wood of mass 0.4 kg and initially 

comes to rest with respect to the block . The block is suspended from the ceiling by thin wire . Calculate the height to which the block rises . Also , estimate the amount of heat produced in the block .

16.  
A cluster of clouds at a height of 1000 m above the earth burst and enough rain fell to cover an area of 106 

m2 with a depth of 2 cm . How much work would have been done in raising water to the height of the clouds ? [density of water = 1 g/cc & g = 980 cm/s2 ]

17. 
A rocket of mass 0.1 kg has a small fuel of mass 0.02 kg  which it burns out in 3 s .Starting from rest on a 

horizontal smooth track , it gets a speed of 20 m/s after the fuel is been burnt out . What is the approximate thrust of the rocket ? What is the energy content per unit mass of the fuel ? (Ignore the small mass variation of the rocket during fuel burning )

18.  
A light body and heavy body are having same linear momentum . Which one has greater kinetic energy ?

19.  
A light body and a heavy body have same kinetic energy . Which one has greater linear momentum?

20.  
A truck and a car moving with the same kinetic energy are stopped by applying same retarding force by 

means of brakes . Which one will stop at a smaller distance ?

21.  
Two inclined frictionless tracks , one gradual and the other steep meet at  O from where two stones are 

allowed to slide down from rest , one on each track . will the stones reach the bottom at the same time? Will they reach there with the same speed ? Explain 

22.  
The bob A of a simple pendulum released from 300 to the vertical hits another bob B of the same mass at 

rest on the table as shown . How high does the bob A rise after the collision ? Neglect the size of the bobs and the collision to be elastic .

23.  
A trolley of mass 300 kg carrying a sand bag of 25 kg is moving uniformly with a speed of 27 km/h on a 

frictionless track . After a while , sand starts leaking out of a hole on the trolley’s floor at the rate of 

0.05 kg/s . What is the speed of the trolley after the entire sand bag is empty ?

24.  
One man takes one minute to raise a box through a height of 2 m . Another man takes 30 s for the same 

job and  does the same amount of work . Which one of the two has greater power and which one uses greater energy ?

25. 
A body of mass 2 kg moving with a velocity of 25 m/s in the east direction collides with another body of 

mass 3 kg moving with velocity of 15 m/s westwards . Calculate the velocity of each ball after the collision 

26.  
A particle of mass m moving eastwards with a velocity V collides with another particle of the same mass 

moving  northwards with the same speed V . The two particles coalesce on collision . After collision , the new particle moves in north- east direction . Calculate the velocity and direction of the new particle after collision 

27.  
A trolley of mass 200 kg moves with a uniform speed of 36 km/h on a frictionless track . A child of mass 

20 kg runs on the trolley from one end to the other (10 m away) with a speed of  4 m/s relative to the trolley in a direction opposite to the trolley’s motion , and jumps out of the trolley . What is the final speed of the trolley? How much has the trolley moved from the time the child begins to run .

28.  
A ball is dropped on the ground from a height of 10m.What is the height to which the ball would rebound ? 

(Coefficient of restitution = 0.6)

29. 
A body of mass 5 kg moves along the X-axis with a velocity of 2 m/s. A second body of mass 10 kg moves 

along the Y axis with a velocity (3 m/s . They collide at the origin and stick together. Calculate 

i) the final velocity of the combined mass after collision 
and 

ii) The amount of heat liberated in the collision 

30.  
Will water at the foot of the water fall be at a different temperature from that at the top ? Give reason 

31.  
By what factor the velocity of a vehicle be increased so that its kinetic energy may increase by a factor of 4?

32.  
The mass of a body is doubled. What should be the change in velocity of the body inorder to keep the 

kinetic energy unaltered ?

33.  
Springs A and B are identical except that A is stiffer than B ie force constant of A is greater than that of B . 

In which is more work performed 


a) they are stretched by same amount 
b) they are stretched by the same force 

34.  
What is the work done by sun's gravitational force in keeping earth in its orbit for its one revolution ?

35. 
A force of 1000 N acts on a particle parallel to its direction of motion, which is horizontal. Its velocity 

increases from 1 m/s to 10 m/s , when the force acts through a distance of 4 m . Calculate the mass of the particle. (Given: a force of 10 N is necessary for overcoming friction)

36.  
A body of mass 5 kg initially at rest is moved by a horizontal force of 20 N on a frictionless table . Calculate 

the work done by the force in 10 s and prove that this equals the change in kinetic energy of the body ?

37.  
A car is moving along a straight horizontal road with a speed of 72 km/h . The coefficient of static friction 

between the road and the tyres is 0.5 . What is the shortest distance in which the car can be stopped?

38.  
What is the percentage change in the kinetic energy of a body if its momentum is increased by 2 %

39.  
A bullet of mass 10 g travels horizontally with a speed of 100 m/s and is absorbed by a wooden block of 

mass 990 g suspended by a string . Calculate the vertical height through which the block rises .

40.  
A body of mass 0.3 kg is taken up an inclined plane of length 10 m and height 5 m , and then allowed to sl 

41. 
Can a body has 
a) energy without momentum 
b) momentum without energy  ?

42. 
A block on a smooth frictionless level surface is attached to a free end of a spring whose other end is 

fixed . Draw the graph showing the variation of extension produced in spring as force is applied to it . From the graph deduce the expression for the work done in stretching the spring.

43.
What are conservative  & non-conservative forces? Give two examples 

44.  
Distinguish between elastic and inelastic collisions. 

45.  
State and explain the law of conservation of energy. Show that the energy in case of the free fall of a body 

Total energy is always conserved.

46. 
A car of mass 2000 kg is vertically lifted up with a constant velocity 20 cm/s by a crane. What is the power 

supplied by the crane and express it in horse power ( g = 10 m/s2)

47.  
A body of mass M moving with a velocity 'u' collides head on with a body of mass m at rest . Find the 

velocities of the masses after collision . State the condition for which the total kinetic energy of the body of 

mass M is transferred to the stationary body .

48.  
Two bodies of masses m1 and m2 moving with velocities u1 and u2 in the same straight line an  elastic 

collision in one dimension . Derive expressions for the velocity of the bodies after the  collision .
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