Dynamics


1. Identify the incorrect statement of the following:

a) The weight of a body always acts towards the centre of the earth.

b) The contact force between the two surfaces may be at an angle with the surface.

c) The tension in a string is always pulls a body.

d) The spring force always pushes the body.

2. A body is said to be in equilibrium

a) if it is at rest

b) if it is moving with constant speed

c) if it is not accelerating

d) if even number of forces are acting on the body

3. A boy sitting on the top most berth in the compartment of a train which is just going to stop on a railway station drops an apple aiming at the open hand of his brother sitting vertically below his hands at a distance of about 2 m. The apple will fall

a) Precisely on the hand of his brother

b) slightly away from the hand of his brother in the direction of motion of the train.

c) slightly away from the hand of his brother in the direction opposite to the motion of the train.

d) none of the above.

4. Swimming is possible by the

a) first law of motion

b) second law of motion

c) third law of motion

 d) Newton’s law of gravitation

5. The distance s covered in time t by a body having initial velocity u and a constant acceleration a is given by s = ut + ½ at2. The result follows from

a) Newton’s first law

b) Newton’s second law

c) Newton’s third law

d) none of the above

6. The weight of a flying aeroplane is mainly balanced by

a) weight of the displaced air

b) force of propelled air

c) vertical component of the thrust created by air current striking the lower surface of the plane.

d) upward thrust created by the pressure difference between the upper and lower surfaces of the wings.

7. A ball is dropped from a spacecraft revolving around the earth at a height of 120 km. What will happen to the ball?

a) it will continue to move with velocity v along the original orbit of spacecraft

b) it will move with the same speed tangentially outwards from  the spacecraft

c) it will fall down to the earth gradually

d) it will go very far in the space
8. An air tight cage with a parrot sitting in it is suspended from the spring balance. The parrot starts flying. The reading of the spring balance will

a) increase
b) decrease
c) not change
d) be zero

9. Identify the incorrect statement about the impulse.

a) Impulse is a vector quantity

b) Impulse is only produced when a large magnitude of force acts for a very small time.

c) a weak force can also produce impulse

d) Impulse always produces change in momentum.

10. Three stationary particles A, B and C of masses mA, mB and mC are acted upon by same constant force for the same time. If mA > mB > mC, then the variation of momentum with time for each will be shown as
Ans : d
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11. A trolley filled with sand moves on a smooth horizontal surface with a velocity V0. A small hole is made at the base of it from which the sand is leaking out at constant rate. As the sand leaks out

a) the velocity of the trolley increases.

b) the velocity of the trolley remains constant.

c) the momentum of the trolley is conserved.

d) the momentum of the total system                                         ( trolley + leaked out sand) is conserved.

12. Identify the correct statement about the definition of work

a) A force always does work on the body on which it is acting

b) A force does work only when the body is moving

c) A force does work only when the body moves under the action of force.

d) None of these

13. Identify the situation in which the work done by gravity is non-zero.

a) A satellite moving around earth in a circular orbit

b) A freely falling body

c) A block moving on a horizontal surface

d) None of these

14. Potential energy of a system can be

a) positive
b) negative
c) zero
                d) all the above

15. A ball is thrown vertically upwards with a certain velocity. Then,

a) during its upward motion work done by gravity is negative

b) during its downward motion work done by gravity is positive

c) at the highest position work done by gravity is not defined

d) during the complete motion work done by the gravity is zero.
16. An athlete runs some distance before taking a long jump because

a) he gains energy to take him through long distance

b) it helps to apply large force

c) by running action and reaction force increase

d) by running the athlete gives himself larger inertia of motion.

17. A shell initially at rest explodes into two pieces of equal mass, then the two pieces will

a) be at rest

b) move with different velocities in different directions

c) move with same velocity in opposite directions

d) move with same velocity in the same direction.

18. On a planet X a man throws a 0.5 Kg mass with a speed of 20 m/s and catches it as it comes down 20 s later. The weight of the mass is

a) 1 N

b) 104 N
c) 10 N
          d) none of the above

19. A lift is moving up with acceleration equal to 1/5 of that due to gravity. The apparent weight of a 60 kg man standing in lift is

a) 48 kg
b) 72 kg
c) 60 kg
d) none of the above

20. A ship of mass 3 x 107 kg initially at rest is pulled by a force of 5 x 104 N through a distance of 3m. Assume that the resistance due to water is negligible, the speed of the ship is

a) 1.5 m/s
b) 60 m/s
c) 0.1 m/s         d) 5 m/s

21. A weightless rod is acted upon by two upward parallel forces of 2 N and 4 N acts at ends A and B respectively. The total length of the rod AB = 3 m. To keep the rod in equilibrium a force of 6 N act in the following manner

a) downward at any point between A and B

b) downward at the mid-point of AB

c) downward at a point C such that AC = 1m

d) downward at a point D such that BD = 1m

22. An open knife of mass M is dropped from a height h on a wooden floor. If the blade penetrates s into the wood, the average resistance offered by the wood to the blade is

a) Mg

                 b) Mg [1 + (h/s)    c) Mg [ 1 – (h/s)]
     d) Mg [ 1 + (h/s)]2
023. A 0.15 kg cricket ball, moving horizontally at 20 m/s, was hit straight back to the bowler at 12 m/s. If contact with the bat lost for 1/25 sec, the average force exerted by the bat on the ball is

a) 100 N
b) 120 N
c) 150 N               d) 200 N

024. A cyclist is moving with a speed of 6 m/s. As he enters a circular turn of radius 120 m, he applies brakes and reduces his speed at a constant rate of 0.4 m/s2. The magnitude of the net acceleration of the cyclist on the circular turn is

a) 0.3 m/s2
b) 0.4 m/s2
c) 0.5 m/s2
d) 0.7 m/s2
025. A body weighs 8 kg when placed in one pan and weighs 18 kg when placed in the other pan of a false balance. If the beam is horizontal when both the pans are empty, the true weight of the body is

a) 13 kg
b) 12 kg
c) 15.5 kg
d) 15 kg

026. A man weighing 80 kg is standing on a trolley weighing 320 kg. The trolley is resting on frictionless horizontal rails. If the man starts walking on the trolley along the rails a speed of 1 m/s, then after 4 s his displacement relative to the ground will be

a) 5 m

b) 4.8 m
c) 3.2 m
d) 3 m

027. 10 coins are placed one over the other. The mass of each coin is 1 gm, the reaction on the 7th coin by 6th coin from the bottom is 39.2 x 10-3 N.

028. Two solid rubber balls, A and B having masses 200gm and 400gm respectively are moving in opposite directions with velocity of A equal to 0.3 m/s. After collision the two balls come to rest. What is the velocity of B

a) 0.15 m/s
b) 1.5 m/s
c) - 0.15 m/s       d) none of the above

029. Two masses of 1gm and 9 gm are moving with equal KE’s. The ratio of the magnitudes of their respective linear momenta is

a) 1:9
  b) 9 : 1
c) 1 : 3    d) 3 : 1
030. A body of mass m collides against a wall with a velocity v and rebounds with the same velocity. Its change of momentum is

a) 2 mv
b) mv
   c) –mv
d) 0

031.  Two bodies of masses MA and MB move in opposite directions with velocities VA and VB respectively. After an elastic collision they exchange their velocities, then the ratio MA / MB must be

a) 1

b) 2
      c) 4
  d) 8/9

032. A U238 nucleus decays by emitting an α-particle of speed v m/s. The recoil speed of residual nucleus is_____m/s
a) v/4


b) -4v/234

               c) -4v/238

d) 4v/238

033. A bullet of mass a and velocity b is fired into a large block of mass c. The final velocity of the system is
a) 
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034. n balls each of mass m impinge elastically each second on a surface with velocity u. The force experienced by the surface will be
a) mnu


b) 2 mnu

c) 4 mnu

d) mnu / 2

035. A body of mass M at rest explodes into three pieces, two of which of mass M/4 each, are thrown off in perpendicular directions with velocities of 3 m/s and 4 m/s respectively. The third piece will be thrown off with a velocity of

a) 1.5 m/s

b) 2 m/s

c) 2.5 m/s

d) 3 m/s

036. Three particles of mass m are located at vertices of an equilateral triangle ABC. They start moving with equal speeds each along the meridian of the triangle and collide at its center G. If after collisions A comes to rest and B returns its path along GB, then C

a) also comes to rest

b) moves with a speed along CG

c)   moves with a speed along BG

d) moves with a speed along AG

037. One kilowatt hour is equal to
a) 36 x 105 J

b) 36 x 103 J

c) 36 x 10-5 J

d) 36 x 10-5 J

038. A uniform chain of length L and mass M is lying on a smooth table and one-third of its lying on a smooth table and one-third of its length is hanging vertically down over the edge of the table. If g is acceleration due to gravity, the work required to pull the hanging part on to the table is
a) MgL

b) MgL/3

c) MgL/9

d) MgL/18

039. A long spring is stretched by 2 cm, its P.E is U. If the spring is stretched by 10 cm, the P.E stored in it will be

a) U/25

b) U/5

c) 5 U


d) 25 U

040. A boy and a man carry a uniform rod of length L, horizontally in such a way that the boy gets 1/4th load. If the boy is at one end of the rod, the distance of the man from the other end is
a) L/3


b) L/4

c) 2 L/3

d) 3 L/4

041. A position dependent force, F = 7 – 2x + 3x2 Newton acts on a small body of mass 2 kg and displaces it from x = 0 to x = 5 m. The workdone in joule is
a) 70


b) 270

c) 35


d) 135

042. A body is moved along a straight line by a machine delivering constant power. The distance moved by the body in time t is proportional to

a) t1/2


b) t3/4
c) t3/2


d) t2
043. A running man has half the K.E that a boy of half his mass. The man speeds up by 1 m/s and then has the same K.E as that of boy. The original speed of the man is
a) 
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044. A ship of mass 3 x 107 kg, initially at rest, is pulled by a force of 5 x 104 N through a distance of 3m. Assuming that the resistance due to water is negligible, the speed of ship is
a) 0.01 m/s

b) 6 m/s

c) 0.1 m/s

d) 5 m/s

01. A car has a mass of 1000 kilograms. Find the net force accelerating the car if it's acceleration is 1 m/s2. 

Ans: 1000N

02. Let a force act on a mass m1. A mass m2 is added and you observe that the acceleration dropped to 1/3 of its former level. Assuming the force remained the same, find the ratio of m1 to m2. 

Ans: 1:4

03. The maximum (or terminal) velocity of a skydiver (m=70kg) with arms and legs extended is about 120 mi/h (= 53.6 m/s). 

a. What force does air resistance exert on the skydiver? 

b. If the skydiver pulls in their arms and aims their body downward, the terminal velocity can be increased to about 180 mi/h (= 80.5 m/s). What force does air resistance now exert on the skydiver? 

Ans: a) 686 N

b) 686N

04. A train of mass 6.84 x 106 kg is moving at a speed of 80 km/h. The brakes, which produce a net backward force of 1.93 x 106 N, are applied for 25.0 seconds. 

a. What is the new speed of the train? 

b. How far has the train traveled in this time? 

Ans: a) 15.2 m/s
b) 467m

05. A baseball (m = 0.15 kg) is thrown with a speed of 30 meters per second at angle of 32 degrees above the horizontal. Neglect air resistance. 

a. What is its momentum at its maximum height? 

b. What is its momentum just before it strikes the ground? 

Remember that momentum is a vector, so you need to find the magnitude AND the direction that it is pointing in.

Ans: a) 3.8 kg.m/s in x-direction    b) 4.5 kg.m/s at 300 below the horizontal

06. A 1400 kilogram car crashes into a tree. It was going 20.0 meters per second and it was brought to rest in 0.4 seconds. Find the average force exerted on the car during the collision. 

Ans: -70KN
07. A skater stands at rest in a skating rink, and throws a baseball (m = 0.15 kg) at a speed of 35 meters per second. If their mass is 50 kg, and if you neglect friction, what recoil velocity will the skater have? 

Ans: -0.105 m/s

08. At takeoff, the combined actions of engines and wings on a plane produce a force of 90,000 N at an angle of [image: image10.png]


above the horizontal. The plane rises at a constant velocity in the vertical direction while continuing to accelerate in the horizontal direction. 

    a. What is the mass of the plane? 

    b. What is the horizontal acceleration? 

Ans: a) 7953Kg
b) 5.66m/s2
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A 200 Newton block is suspended by 3 cables, as in the figure above. Find the tension in each cable. 

Ans: T1 = 148.4 N, T2 = 79N, T3=200N
09. A 1400 kg car, heading north and moving at 35 miles per hour collides in a perfectly inelastic collision with a 4000 kg truck going East at 20 miles per hour. 

a. What is the speed and direction of the wrecked vehicles just after collision? 

b. What percentage of the total mechanical energy is lost from the collision? 

Note: units are not so important here. Feel free to use kg miles/hour for momentum and kg-mi2/hr2 for energy.

Ans: a) 17.4 mi/hr at 58.50 East of North

b) 50.8%

11) A 1.0kg block (a) moving at a speed of 4.0 meters per second runs head on into a 0.5kg block (b) at rest in a perfectly elastic collision. What are the velocities of the blocks after the collision? 

Ans: 1.3m/s, 5.3m/s

12) A 10g bullet is fired horizontally into a 300g wooden block initially at rest on a horizontal surface and becomes embedded in it. The coefficient of friction between block and surface is (0.50). The combined system slides 4.0m before stopping. With what speed did the bullet strike the block? 

Ans: 194 m/s
13) A 3.0g marble (A) initially at rest is struck by a 2.0g marble (B) moving along the x-axis with a speed of 3.0 meters per second. After the collision the 2.0g marble (B) has a speed of 1.0 m/s and makes an angle of 32 degrees below the positive x-axis. 

a. 
What is the velocity of marble A? (magnitude and direction) 

b. 
What percent of kinetic energy is lost in the collision? 
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Ans: a) 1.47 m/s, θ=13.90
b)535 of KE lost
14) This assembly is made with massless strings attached to balls. Ball A (m=0.3kg) is released from height 0.2m above Ball B (m=0.5kg) also at rest. The two undergo an elastic collision. What max height does each ball achieve after collision? [image: image14.png]



Ans: hA = 0.013m, hB = 0.115m

15) To measure the speed of a bullet, the following situation is set up. A wooden block (m=0.50kg) is put on top of a fencepost with a height of 1.5m. The bullet (m=.010kg) strikes the block from a perfectly horizontal direction and remains embedded in it. The block is measured to fall 1.6m from the base of the post. How fast was the bullet going? 
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Ans: VB = 147 m/s

16) Two balls are dropped from h above the floor as shown in the figure. Consider all the collisions to be elastic. Calculate the height the ball( [image: image16.png]M)



) on the top reaches on the rebound. The masses of the balls are [image: image17.png]


and [image: image18.png]My = 2m
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is 'r'. 
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Ans: (25/9)h + 2r

17) A car of mass m=1200 kg is traveling at a speed of 50km/h. Suddenly the brakes are applied and the car is brought to a stop over a distance of 20m. Assuming constant breaking force find:

(1) the magnitude of the breaking force,

(2) the time required to stop.

(3) What will be the stopping distance if the initial speed is 100km/h?

Ans: 5787N, 2.88Sec, 4m
18) An elevator has a mass of 1400kg. What is the tension in the supporting cable when the elevator traveling down at 10 m/s is brought to rest in a distance of 40 m. Assume a constant acceleration. 

Ans: 15484 N
19) Two blocks, m1 = 2.0 kg and m2 = 3.0 kg are put in contact on a frictionless surface. A horizontal force F = 5.0 N is applied to one of them (see Fig.1). (1) Find the force Fa between the two blocks. (2) Find the force Fb if the force F is applied to m2 in the opposite direction. 
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Ans: 3N, 1.2N

20) A man with a mass of m1=80kg lowers himself by h=10m along a wall, while fixed to a rope that runs over a frictionless pulley to a m2=70kg sandbag. 

(1) What is his final speed if he started from a state of rest?

(2) How long does it take to “travel” this distance?

Solution. 

The Figure below illustrates the problem schematically. 
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Ans: v = 3.62m/s, t = 5.53s.
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