STANDARD - XI

       ASSIGNMENT:  LAWS OF MOTION

           PHYSICS


 1.
A force of 10 N changes the velocity of the body from 5 m/s to 10 m/s in 10 seconds. How much force is 

required to bring about the same change in 5 seconds ?

 2.
Define impulse. A bullet of mass 10 g moving with a velocity 20 m/s strikes and comes to rest inside a wall  

Find the impulse imparted to the wall by the bullet.

3.
A retarding force of 50 N acts on a body of mass 20 kg moving initially with a speed of 15 m/s . How long 

does the body take to stop ?

 4.
A force acts for 8 s on a body of mass 10 kg. The force then stops acting and the body describes 80 m in 

next 5 s . Find the force.

 5.
A car of mass 1000 kg is moving with a velocity of 10 m/s and is acted upon by a forward force of 1000 N 

due to engine and a retarding force of 500 N due to friction . What will be its velocity after 10 seconds?

 6.
A body of mass 5 kg is acted upon by two perpendicular forces 8 N and 6 N. Give the magnitude and 

direction of  the acceleration of the body .

7.
A 10 g bullet is shot from a 5 kg gun with a velocity 400 m/s. What is the speed of recoil of the gun?

 8.
A machine gun has a mass of 10 kg. It fires 30 g bullets at the rate of 6 bullets per second with a speed of 

400 m/s. What force must be applied to the gun to keep it in position? 

 
A block of mass 25 kg is raised by a 50 kg man standing on the ground in two different ways 

(i) lifting it upwards by a rope without a pulley and  (ii) lifting it upwards with a pulley . What is the action on the floor by the man in the two cases? If the floor yields for a normal force of 700 N, which mode should the man adopt to lift the block without the floor yielding?

19.
A batsman deflects a ball by an angle of 45( without changing its initial speed which is equal to 54 km/h . 

What is the impulse imparted to the ball ? Mass of the ball is 0.15 kg  


20.
A helicopter of mass 1000 kg rises with a vertical acceleration of 15 m/s2 . The crew and the passengers 

weigh 300 kg . Give the magnitude and direction of 

i) Force on the floor by the crew and the passengers 

ii) Action of the rotor of the helicopter on surrounding air 

iii) Force on the helicopter due to surrounding air  [ g = 10 m/s2]

21.
A man weighs 70 kg. he stands on a weighing machine in a lift , which is moving 

i) upwards with a uniform speed of 10 m/s

ii) downward with a uniform acceleration of 5 m/s2
iii) upwards with uniform acceleration of  5 m/s2 

What would be the reading on the scale in each case? What would be the reading if the lift mechanism 

failed and  it came down freely under gravity ?

22. 
A monkey of mass 40 kg climbs on a rope which can stand a maximum tension of 600 N . In which of the following   cases will the rope break ? 

i)   The monkey climbs up with an acceleration of 6 m/s2
ii)  The monkey climbs down with an acceleration of 4m/s2
iii) The monkey climbs up with a uniform speed of 5 m/s 

iv) The monkey falls down the rope nearly freely under gravity 

     [Take g = 10m/s2 , and ignore the mass of the rope ]  
 

23.
A horizontal force of 500 N pulls two masses 10 kg and 20 kg ( lying on a frictionless horizontal table ) 

connected by a light string . What is the tension in the string? Does your  answer depend on which mass end the pull is applied ?

1.  
Why is it easier to pull a body than to push it ? Explain .

25        Two billiard balls  each of mass 0.05 kg moving in opposite directions with speed 6 m/s collide and 

rebound with the same speed . What is the  impulse imparted to each ball due to other ?

26       Classify the following observers are in inertial frame of reference or  non inertial frame 

i)   A child revolving in a giant wheel   

ii)  A driver in a spots car moving with a constant high speed of 200 km/h  on a straight road 

iii) A pilot of an aeroplane which is taking off 

iv) A cyclist negotiating a sharp curve 

27       State and explain Newton’s second law of motion . Hence deduce the relation F = ma  , where the symbols 

have their usual meaning 

28        State and prove the law of conservation of  linear momentum .

29        Discuss the apparent weight of a man in an elevator Or a lift explaining the different conditions .

30        Four blocks of the same mass m connected by cords are pulled by a force F on a smooth horizontal surface    

Determine the tensions for each block. 

31      Air is blown on a sail attached to a boat from an electric fan placed on the boat. Will the boat start moving? 

32      A bird is sitting on the floor of a wire cage and the cage is in the hand of a man. The bird starts flying in 

the cage. Will the man experience any change in the weight of the cage?

33      A bird is sitting on the floor of a closed glass cage and the cage is in the hand of a girl. Will the girl 

experience any change in the weight of the cage when the bird 

i) starts flying in the cage with a constant velocity 

ii) flies upward with an acceleration 

iii) flies downward with an acceleration 

34       Give reason for the following 

i)   An athlete runs a certain distance before taking a long jump 

ii)  A cricket player lowers his hands while catching a ball 

iii) Shock absorbers are provided in scooters 

iv) A horse can not pull a cart and run in empty space 

v)  Passengers are thrown forward from their seats when a speeding bus suddenly stops

35.    Two masses m1 and m2 are connected at the ends of a light inextensible string that passes over a frictionless 

pulley. Find the acceleration and tension in the string when the masses are released.

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

horizontal smooth track it gets a speed of 20 m/s after the fuel is burnt out . What is the approximate thrust on the rocket? What is the energy content per unit mass of the fuel? Ignore the mass variation of the rocket 

37.  
If a body is not in rest position , then the resultant force acting on the body can not be zero . Is this true ? 
Illustrate with example 

38.  
The distance traveled by a body is directly proportional to time . Is any external force acting on the body ?

39.  
Can a body be in rest when external forces acting on it ?

40.  
The two ends of a spring balance are pulled each by a force of 10 N . What will be the reading on the 

balance ?

41.  
A thief jumps from the roof of a house with a box of weight W on his head . What will be the weight of the 

box as experienced by the thief ? 

42.  
What is the net force acting on a body moving with a uniform velocity of 2 m/s ?

43.  
Why does a gun recoil when a bullet is fired ?

44.  
An impulsive force of 100 N acts on a body for 1 s . What is the change in its linear momentum?

45.  
An elevator weighs 4000 kg. When the upward tension in the supporting cable is 48000 N, what is the 

upward acceleration ? Starting from rest, how far does it raise in 3 s ?

46.  
The strings of a parachute can bear a maximum tension of 72 kgwt. By what minimum acceleration can a 

person of 90 kg descent by means of this parachute ?

47.  
A man weighing 60 kg runs along the rails with a velocity 18 km/h and jumps in to a car of mass 1 quintal  

standing on the rails . Calculate the velocity with which the car will start traveling along the rails .

48.  
A cricket ball of mass 0.2 kg moves with a velocity of 20 m/s and is brought to rest by  player in 0.1 s. Find 

the  impulse of the ball and the average force applied by the player .

49.  
A mass of 10 kg is suspended vertically by a rope of length 2m from a ceiling . A force of 60 N is applied at 

the middle point of the rope in the horizontal direction . calculate the angle that the rope makes with the vertical . [ Neglect the mass of the rope and take g = 10 m/s2]

50.  
A balloon of mass M is descending down with an acceleration a (<g ) . Calculate the mass m of its contents 

to be removed so that it starts to move up with the same acceleration .

51.  
A Cricket ball of mass 150 g moving with a speed of 12 m/s is hit by a bat so that the ball is turned back 

with a velocity of 20 m/s . Calculate the impulse received by the ball .

52.  
A car of mass 1 metric ton travelling at 32 m/s dashes in to the rear of a truck of mass 8000 kg moving in 

the same direction with a velocity of 4 m/s . After the collision , the car bounces backwards with a velocity of 8 m/s . What is the velocity of the truck after the impact ?

53.  
A force of 49 Newton is just able to move a block of wood weighing 10 kg on a rough horizontal surface . 

Calculate the coefficient of friction and the angle of friction .

54.  
What is the distance travelled by a body before coming to rest , if it is moving with a speed of 10 m/s and 

the coefficient of friction between the body and the ground is 0.4 ?

55.  
A block of mass 2kg is placed on the floor . The coefficient of static friction is 0.4 . A force F of 2.5 N is 

applied  on the block horizontal to the surface . calculate the friction between the block and the floor .

56.  
A bullet of mass 0.1 kg is fired horizontally in to a 4 kg wooden block at rest on a horizontal surface . The  

coefficient of kinetic friction between the block and the surface is 0.25 . The bullet remains embedded in the block and the combination moves 20 m before coming to rest . With what speed did the bullet strike the block ?

57.  
A mass  of 200 kg is placed on a rough inclined plane of angle 30( . If coefficient of limiting friction is 1/(3 

find the greatest and least forces in Newton acting parallel to the plane to keep the mass in equilibrium .

58.  
A block of mass 10 kg is sliding on a surface inclined at an angle of 30( with the horizontal . Calculate the 

acceleration of the block . The coefficient of kinetic friction between the block and the surface is 0.5 

59. 
When an automobile moving with a speed of 36 km/h reaches an upward inclined road of angle 30( , its 

engine is switched off . If the coefficient of friction is 0.1 , how much distance will the automobile move before coming to rest ?

60.  
When a wheel is moving on a level road, what is the direction of frictional force between the wheel and 

the road? 

61.  
What is the angle of friction between two surfaces in contact if coefficient of friction is 1/(3 ?

62.  
A body weighing 20 kg just slides down a rough inclined plane that raises 5m in every 12 m . What is the 

coefficient of friction ?

63.        The last wagon of a goods train running at 36 km/h gets detached and comes to rest after moving 51 m.

64        Show that the overall resistance to motion equals one tenth of its weight.  

65.       Proper inflation of tyres of vehicles saves fuel. Why?

66. 
     A cord from the ceiling of a motorcar suspends a ball. What will be the effect on the position of 

the ball , if   
a) The car is moving with uniform velocity 


b) The car is accelerating. 
Explain each case. 

67.       In order to walk, why do we push our foot against the ground?

68       Two masses m1 and m2 are connected at the ends of a light inextensible string that passes over a frictionless 

pulley. Find the acceleration and tension in the string when the masses are released.

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

horizontal smooth track it gets a speed of 20 m/s after the fuel is burnt out . What is the approximate thrust on the rocket? What is the energy content per unit mass of the fuel? Ignore the mass variation of the rocket 

70       A body of mass M is sliding on an inclined plane making an angle ( with the horizontal. If ( is the 

coefficient of friction between the mass and the surface , represent the different forces acting on the body when the body is in motion . Also find the acceleration of the body.

71       A lawn roller of mass 250 kg is pulled by a force of 500 N inclined at an angle of 60 ( with the  horizontal . 

a) Calculate the effective force opposing the motion if the roller moves with an acceleration of 0.05 m/s2
b) Calculate the acceleration if the roller is pushed with the same force acting at the same inclination.

             c) Account for the change in acceleration 

72        A body of mass M is sliding on an inclined plane making an angle ( with the horizontal. If ( is the 

coefficient of friction between the mass and the surface , represent the different forces acting on the body when the body is in motion . Also find the acceleration of the body
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