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Work to 2 decimal places

Assume g = 9.81ms™



QUESTION ONE

Where angle A is 25 degrees and angle B is 33 degrees.

If the above block of mass 30kg is resting on a smooth horizontal surface, calculate the following:
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(ii) The force x required to keep the system in equilibrium.

(iii) If the 40N is removed, calculate the acceleration of the block along the surface. @

QUESTION TWO

If the 2000N force is acting at 30 degrees to the horizontal, find the mass x that needs to be placed
to keep the following system in equilibrium:

©®

Wall X . 10kg

2000N 500N



QUESTION THREE

If angle A = 20 degrees, angle B = 35 degrees and angle C = 28 degrees, calculate the resultant force

and direction to the horizontal for the following particle:

8N 5N 80N

22N A horizontal

3N 15N

If the mass of the particle is 8kg, calculate the acceleration (neglect gravitational force).

QUESTION FOUR

J o

0.3m 0.6m 14m 0.3m 0.4m

N

520kg 72kg 30kg 550kg

©

Calculate the centre of gravity of the above car relative to the front nose. The fuel used is petroleum,

which has density of 0.82kg/I. 35 litres of fuel is currently in the car.



QUESTION FIVE

Two blocks are connected via a light, inextensible rope that rests on a frictionless pulley. Block A is

resting on an inclined plane, which is inclined at 35 degrees to the horizontal. The coefficient of
friction between block A and the plane is 0.12.

If block A has a mass of 10kg and block B has a mass of 45kg, calculate the tension in the rope and
the acceleration of the blocks.

QUESTION SIX

A 5 kg mass moving at 6 ms™ makes a head-on collision with a 4 kg mass travelling at 3 ms™ .

Assuming that there are no external forces acting on the system, what are the velocities of the two
masses after impact?

(Assume coefficient of restitution e = 0.5)




QUESTION SEVEN

A container is being pulled along by two people, one 35 degrees North of forward motion, the other
6 degrees South of forward motion. There is a resistance to motion of 120N. Calculate 6 and the

acceleration of the container.

North
350N

300kg %S\ Forward motion

)
460N @




Formula sheet

g =981ms™?

Trigonometry

mass
p=
volume

Momentum

m1u1 + mylUy, = M1 + myU;

_ velocity of separation
~ wvelocity of approach
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