1980

Questions 2 and 3 refer to the following information.

A tractor of mass 1000 kg pulls a trailer of mass 1000 kg. The total resistance to motion has a constant value of 4000 N. One quarter of this resistance acts on the trailer. At first, the acceleration of the tractor and trailer is 2 m s-2 but eventually they move at a constant speed of 6 m s-1.

[#2, 1980]

1. When the acceleration is 2 m s-2, the force exerted on the tractor by the tow-bar is

A 1000 N

B 2000 N

C 3000 N

D 5000 N

E 8000 N

[#3, 1980]

2. When the tractor and trailer are moving at constant speed of 6 m s-1, the force exerted on the tractor by the tow-bar is

A 0 N

B 1000 N

C 3000 N

D 4000 N

E 6000 N

[#4, 1980]

3. A stone is thrown from P and follows a parabolic path. The highest point reached is T. The vertical component of acceleration of the stone

A.  is zero at T.

B.  is greatest at T.

C.  is greatest at P.

D.  is the same at P as at T.

E.  decreases at a constant rate.

[#6, 1980]

4. A steel sphere is held just below the surface of a deep tank of water and released. Which one of the following best illustrates the relationship between the acceleration a, and the displacement z, of the sphere? {Take g as 10 m s-2]
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1981

[#1, 1981]

5. The graph below shows how the force F exerted on a body in a collision with another body varies with time t.
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The area under the graph represents the body’s change of 

A  acceleration

B  kinetic energy

C  momentum

D  potential energy

E  velocity

[#3, 1981]

6. A neutron moving with an initial velocity u has a head-on elastic collision with a stationary proton. After the collision, the velocity of the neutron is v and that of the proton is w. Taking the masses of the neutron and proton to be equal, which one of the following statements is wrong?

A.
Conservation of momentum shows that u = v + w.

B.
Conservation of energy shows that u2 = v2 + w2.

C.
The momentum and energy equations taken together imply that the speed of the proton after the collision is the same as that of the neutron before the collision.

D.
The fact that the collision is elastic implies that the proton and the neutron move off in opposite directions with equal speeds.

E.
The momentum and energy equations taken together imply that the neutron remains at rest after the collision.

[#4, 1981]

7. A body is moving with constant speed in the y-direction. For positive values of y, it experiences a uniform acceleration in the x-direction. Which one of the paths A to E does it follow?
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[#5, 1981]

8. An object falls vertically at its terminal velocity through air and then strikes soft ground in which it becomes embedded. Its deceleration during impact is constant. If P represents the point of impact, which one of the following graphs best represents the variation of the total force R on the stone with distance s?
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[#6, 1981]

9. A man is parachuting at constant speed towards the surface of the Earth. The force which, according to Newton’s third law, makes an action-reaction pair with the gravitational force on the man is

A.
the tension in the harness of the parachute.

B.
the viscous force of the man and his parachute on the air.

C.
the gravitational force on the Earth due to the man.

D.
the viscous force of the air on the man and his parachute.

E.
the tension in the fabric of the parachute.

1982

[#2, 1982]

10. The velocity of a car which is decelerating uniformly changes from 30 m s-1 to 15 m s-1 in 75 m. After what further distance will it come to rest?

A 25 m

B 37.5 m
C 50 m

D 75 m

E 100 m

[#3, 1982]

11. An aeroplane, flying in a straight line at a constant height of 500 m with a speed of 200 m s-1, drops an object. The object takes a time t to reach the ground and travels a horizontal distance d in doing so. Taking g as 10 m s-2 and ignoring air resistance, which one of the following gives the values of t and d?

	
	t
	d

	A
	25 s
	10 km

	B
	25 s
	5 km

	C
	10 s
	5 km

	D
	10 s
	2 km

	E
	5 s
	1 km


[#4, 1982]

12. Which one of the following pairs is not a valid example of action and reaction to which Newton’s third law of motion applies?

A.
the centripetal force holding a satellite in orbit round the Earth and the weight of the satellite

B.
the forces of repulsion experienced by each of two parallel wires carrying currents in opposite directions

C.
the forces of attraction felt by each of two gas molecules passing near to each other

D.
the forces of attraction between an electron and a proton in a hydrogen atom

E.
the forces of repulsion between an atom in the surface of a table and an atom in the surface of a book resting on the table

[#5, 1982]

13. A particle X (of mass 4 units) and a particle Y (of mass 2 units) move directly towards each other, collide and then separate. If ΔvX is the change of velocity of X and ΔvY is the change of velocity of Y, what is the magnitude of the ratio ΔvX/ΔvY?

A ½


B 1/2

C 1

D 2

E 2

1983

[#1, 1983]

14. A mass is projected vertically upwards with a given velocity. Neglecting air resistance, which one of the following statements is correct?

A.
The kinetic energy of the mass is a maximum at the maximum height attained.

B.
In accordance with the principle of conservation of energy, the total energy of the mass is constant throughout the motion.

C.
In accordance with the principle of conservation of momentum, the momentum of the mass is constant throughout the motion.

D.
The mass travels equal distances during equal periods of time during both ascent and descent.

E.
The potential energy increases uniformly with time during ascent.

[#2, 1983]

15. A parachutist of mass 80 kg descends vertically at a constant velocity of 3.0 m s-1. Taking the acceleration of free fall as 10 m s-2, what it the net force acting on him?

A. 800 N upwards

B.
zero

C.
240 N downwards

D.
360 N downwards

E.
800 N downwards

[#3, 1983]

16. The force on a glass window in a vacuum system is 2 x 102 N when the pressure within the system is 1 Pa and the atmospheric pressure is 1 x 105 Pa. If the pressure in the system were reduced to 1 x 10-5 Pa, what would be the force on the window?

A 2 x 10-3 N
B 1 x 102 N
C 2 x 102 N
D 4 x 102 N
E   x 107 N

[#4, 1983]

17. Which one of the following statements is correct with reference to elastic collisions between two bodies?

A.
Momentum and total energy are conserved but kinetic energy may be changed into some other form of energy.

B.
Kinetic energy and total energy are both conserved but momentum is conserved only if the two bodies have equal masses.

C.
Kinetic energy is conserved; total momentum may decrease but cannot increase.

D.
Momentum, kinetic energy and total energy are all conserved

E.
Neither momentum nor kinetic energy need be conserved but total energy must be conserved.


[#5, 1983]

18. A small metal sphere is released from rest at a height of a few centimeters above the surface of a viscous liquid. On entering the liquid, the sphere experiences a viscous drag proportional to its velocity. Which one of the following graphs most closely represents the variation of acceleration a with time t for the sphere?


[image: image5.png]



1984

[#1, 1984]

19. A student makes measurements from which he calculates the speed of sound as 327.66 m s-1. He estimates that his result is accurate only to ±3%. Which one of the following gives his result reduced to the appropriate number of significant figures?

A 300 m s-1
B 327 m s-1
C 327.7 m s-1

D 328 m s-1
E 330 m s-1
[#3, 1984]

20. A ball, dropped on to a 45o inclined plane, makes an elastic collision with the surface. Stroboscopic photographs (a series of exposures on the same film at equal time intervals) are taken of the path of the ball. Which one of the following diagrams best represents the photographs?


[image: image6.png]



[#4, 1984]

21. The sketch graph below describes the motion of a ball rebounding from a horizontal surface after being released from a point above the surface.
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The quantity represented on the y-axis is the ball’s

A.
displacement.

B.
velocity

C.
acceleration

D.
momentum

E.
kinetic energy
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