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HKAL '82 

I-3 

Two objects of masses m and 4m move towards each other along a straight line with kinetic energies E and 4E respectively. The total linear momentum of both masses taken together is 

A.  

     B.  

     C.  

     

D.  

   E.  


HKAL '83 

I-1 

A ball bounces up and down from the floor. Which of the following graphs shows the variation of its velocity v with time t?
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I-4 

A spaceship burns fuel and moves with constant acceleration in a straight line. Which of the graphs below best represents the variation of its momentum p with time t?
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I-10 

A sphere X of mass m, travelling with speed u, makes a head-on collision with a similar sphere Y which is at rest. After the collision the velocities of X and Y are v1 and v2 respectively. Which one of the following is a possible pair of values for v1 and v2?



v1

v2 

A.

-u

2u 

B.

u/4

3u/4

C.

3u/4

u/4

D.

u/



u/


E.

u/2

u

/2

HKAL '84  

I-3 

In an inelastic collision between two bodies, and in the absence of external forces,

A.
kinetic energy and momentum are conserved.

B.
kinetic energy is not conserved but momentum is conserved.

C.
kinetic energy is conserved but momentum is not conserved.

D.
neither kinetic energy nor momentum is conserved.

E.
kinetic energy is not conserved and the momentum changes direction.

HKAL '86 

I-4 

A sphere X moving with velocity u on a smooth horizontal plane makes a head-on collision with another sphere Y of the same mass which is initially at rest. If the collision is perfectly elastic, which of the following statements is/are correct?


(1)
Kinetic energy is conserved in this collision.


(2)
Linear momentum is conserved in this collision.


(3)
X and Y stick together and move off with the same velocity after the collision.

A.
(1), (2) and (3)     B.  (1) and (2) only     

C.  (2) and (3) only    D.  (1) only     E.  (3) only

HKAL '87 

I-1 

Steel ball bearings, each of mass m, are fired at the rate of n ball bearings per second towards a fixed vertical steel block with a horizontal speed v. They rebound from the block with the same speed. The average force exerted on the block is 

A.  zero     B.  mnv     C.  2mnv     D.  mgnv     E.  2mgnv 
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I-5 

A sphere is projected downwards from A with a speed of 10 m s-1 at and angle of 30( to the horizontal. The sphere rebounds from the ground, first at B and then at C. If the collisions are perfectly elastic, the horizontal distance BC is equal to 

A.  8.7 m     B.  10.0 m     C.  26.0 m     

D. 43.5 m    E.  100.0 m

HKAL '88 
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I-5 

The graph shown is a possible representation of the relation between velocity and time for the motion of 


(1)
a mass, attached to a spiral spring, pulled vertically downwards and then released.


(2)
the spot on the screen of a CRO when a linear time base is operating.


(3)
a ball dropped vertically onto a hard, smooth and horizontal surface, where it undergoes elastic collisions.

A.  (1), (2) and (3)     B.  (1) and (2) only     

C.  (2) and (3) only    D.  (1) only     E.  (3) only

HKAL '89 

I-6 

A ball bounces up and down on the ground in the vertical direction. Which of the following graphs best describes the variation of its acceleration a with time t?
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HKAL '91 

I-3 

A gas atom of mass m moving with a uniform speed v makes an elastic collision with the wall of the container as shown in the diagram. What is the magnitude of the change in the momentum of the gas atom?

A.  2mv     B.  mv sin (     C.  mv cos (     

D. 2mv sin(     E.  2mv cos (
I-4 

A spacecraft of mass 4.0 ( 104 kg was travelling on its way to the moon with the rocket motors shut down. At the instant when it was travelling at 1500 m s-1, the rocket motors were turned on for 5 seconds to make a course correction. If the rocket gave a thrust of 1.0 ( 105 N at right angles to the direction of travel, through what angle would the flight path of the spacecraft be turned?

A.  1.6 ( 10-3 rad     B.  5.7 ( 10-3 rad   C.  8.3 ( 10-3 rad

D.  1.6 ( 10-2 rad     E.  8.3 ( 10-2 rad

HKAL '93 

I-3 

A box moves at a uniform velocity of 2 m s-1 on a frictionless horizontal surface. Sand falls into the box with negligible speed at a rate of 90 kg per minute. What horizontal force is required to keep the box moving uniformly at 2 m s-1?

A.  0 N     B.  3 N     C.  6 N     D.  90 N     E.  180 N

HKAL '94 

II-4 

A softball of mass 0.5 kg flies horizontally with a speed of 20 m s‑1 towards a player. After being hit by the bat, it flies away at 30 m s-1 perpendicular to its original direction. Find the magnitude of the impulse acting on the softball.

A. 5 kg m s-1     B.  18 kg m s-1     C.  20 kg m s-1     

D.  25 kg m s-1     E.  36 kg m s-1 

HKAL '95 

II-3 

A trolley travels with constant velocity to the right on horizontal ground and collides with a light helical spring attached to a wall fixed to the ground (earth) as shown. At the instant that the trolley comes momentarily to rest during collision, what has happened to the initial momentum of the trolley?

A.  
It has been transferred to the earth.

B.  
It has been stored in the spring.

C. 
It has been dissipated as sound and heat.

D. 
It has been destroyed by the friction due to the ground.

E.
It has been lost because the collision was not perfectly elastic.

HKAL '96 

II-6 

X, Y and Z are three spheres of the same size but with masses m, m and 2m respectively, lying on a smooth horizontal track with Y and Z in contact as shown. X is moving to the right with velocity u and makes a head-on collision with Y. If all collisions are perfectly elastic, which of the following gives the possible velocities of the three spheres after all collisions? (Take to the right as positive.)



X 

Y 

Z 

A.

0

0

u/2

B.

0

u/3

u/3

C.

-u/3

0

2u/3

D.

0

-u/3

2u/3

E.

u/4

u/4

u/4 

HKAL '82 

IIB-2 

(a) A trolley fitted with a spring-loaded plunger is initially at rest on a horizontal table. The trolley is given a sharp push and after travelling for some distance it rebounds from a wooden block clamped firmly to the table.

(i) In the space below, sketch the velocity of the trolley as a function of time assuming that
(1) friction in the wheel bearings and between the wheels and the table is negligible, and
(2) during impact there is a 20% energy loss.
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(ii) A student argues that this experiment violates the principle of conservation of momentum because the momentum of the trolley before the collision is not equal to its momentum after the collision. Is the student right or wrong? Explain.
(b) A student drops a tennis ball so that if falls vertically onto the ground. The ball bounces several times and eventually comes to rest. In the space provided, sketch the resultant force on the ball as a function of time for the first three bounces.
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HKAL '92 

II-1 

(a)
Explain the meanings of Newton's second and third Laws of Motion.

(b)
Apply these laws to the rapid impact between two bodies, which were initially moving with unequal velocities along the same direction, and show that linear momentum is conserved. Explain whether the total kinetic energy is necessarily conserved, or not.

(c)
Briefly discuss the conservation of energy in regard to 


(i)
the results of the Franck-Hertz experiment and 


(ii)
the energy spectrum of the (-particles emitted naturally by some nuclei.


(No experimental circuit details or theoretical details are expected.)
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