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1 Acarispulled at constant speed along a horizontal straight road by aforce of 200N inclined at 35° to

the horizontal. Given that the work done by the force is 5000 J, calculate the distance moved by the
car. [3]

2 A bullet of mass 9 grams passes horizontally through a fixed vertical board of thickness 3cm. The
speed of the bullet is reduced from 250ms™ to 150m s as it passes through the board. The board
exerts a constant resistive force on the bullet. Calculate the magnitude of this resistive force. [4]

3  Theresistance to the motion of acar of mass 600kg is kvN, wherevms isthe car's speed and k is
aconstant. The car ascends a hill of inclination ¢, wheresino = 1—10. The power exerted by the car's
engine is 12000 W and the car has constant speed 20ms .

(i) Show that k = 0.6. [3]
The power exerted by the car’s engine isincreased to 16 000 W.
(ii) Calculate the maximum speed of the car while ascending the hill. [3]
The car now travels on horizontal ground and the power remains 16 000 W.
(iii) Calculate the acceleration of the car at an instant when its speed is 32ms . [3]
4 A golfer hits aball from a point O on horizonta ground with a velocity of 35ms™ at an angle of 6
above the horizontal. The horizontal range of the ball is R metres and the time of flight ist seconds.
(i) Expresstintermsof 0, and hence show that R = 125sin26. [5]
The golfer hits the ball so that it lands 110 m from O.

(i) Cdculate the two possible values of t. [5]
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Fig. 1

A toy is constructed by attaching a small ball of mass 0.01 kg to one end of a uniform rod of length
10 cm whose other end is attached to the centre of the plane face of a uniform solid hemisphere with
radius 3cm. The rod has mass 0.02 kg, the hemisphere has mass 0.5 kg and the rod is perpendicular
to the plane face of the hemisphere (see Fig. 1).

(i) Show that thedistance from the ball to the centre of massof thetoy is10.7 cm, correct to 1 decimal
place. [4]

(i)

Fig. 2

The toy lies on horizontal ground in a position such that the ball is touching the ground (see
Fig. 2). Determine whether the toy islying in equilibrium or whether it will move to a position
where therod is vertical. [4]
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A particle P of mass 0.5 kg isattached to points A and B on afixed vertical axisby two light inextensible
strings of equal length. Both strings are taut and each isinclined at 60° to the vertical (see diagram).
The particle moves with constant speed 3ms™ in a horizontal circle of radius 0.4 m.

(i) Cdculatethetensionsin thetwo strings. [7]

The particle now moves with constant angular speed o rads™ and the string BP is on the point of
becoming slack.

(ii) Caculate . [5]
A B
_ @ o
2 kg 3 kg
4m

Two small spheres A and B of masses 2kg and 3kg respectively lie at rest on a smooth horizontal
platform which is fixed at a height of 4 m above horizontal ground (see diagram). Sphere A is given
an impulse of 6 N stowards B, and A then strikes B directly. The coefficient of restitution between A
and BisZ.

(i) Show that the speed of B after it has been hit by Ais2ms™. [6]
Sphere B leaves the platform and follows the path of a projectile.

(ii) Calculate the speed and direction of motion of B at the instant when it hits the ground. [7]
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A uniform lamina ABCD isin the form of aright-angled trapezium. AB = 6cm, BC = 8cm and
AD =17 cm (seeFig. 1). Taking x- and y-axesaong AD and AB respectively, find the coordinates
of the centre of mass of the lamina. [8]

(i)

7cm

30°

Fig. 2

The laminais smoothly pivoted at A and it restsin avertical planein equilibrium against afixed
smooth block of height 7cm. The mass of the laminais 3kg. AD makes an angle of 30° with
the horizontal (see Fig. 2). Calculate the magnitude of the force which the block exerts on the

lamina. [5]
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