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SECTION A

QUESTION ONE

a. With the aid of a diagram, define shear stress and strain and state the units.
[5 marks]

b. A cast iron block is 1m long and 0.5m wide. It has a depth of 0.01m. If the density of cast

iron is 7800 kg/m? calculate its weight.

[5 marks]
¢. Define velocity and state the units.
[5 marks]
d. Explain the difference between mass and weight. State the units of both terms.
[5 marks]

e. A car has wheels of diameter, which are 0.4m. If the car travels 2km how many revolutions
will the wheels complete?
[5 marks]

Total marks for Question 1 = 25 Marks
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. SECTION B

QUESTION TWO

For the beam shown in figure Q2, determine the shear force and bending moment equations

and draw the shear force and bending moment diagrams.

BkMN
3kMN/m
1[# ¥ ¥ ¥ 4 v
dimn : 2m 5

Figure Q2

Total marks for Question 2 = 25 marks

QUESTION THREE

A car travelling on level ground at 45Km/hr when it accelerates uniformly to 120 Km/h in 15
seconds. If the car has a mass of 2 tonne and the brakes are applied so that the car comes to

rest in a distance of 80 metres, calculate:

] The accelerating force

(i) The braking force

(i} The power requirement as the car reaches maximum speed

(iv)  Sketch the motion on a velocity-time graph and use the diagram to calculate the

distance travelled during the acceleration period.

Total marks for Question 3 = 25 marks
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QUESTION FOUR

a. A rectangular bar 50 mm wide, 10 mm thick and 500 mm long is subject to a tensile force
of 60kN. If the bar is made of an aluminium alloy with a modulus of elasticity of 80GN/m?

and a Poisson’s ratio of 0.33, determine the changes in the linear dimensions of the bar.

[15 marks]

b. An aluminium nail of radius 0.75mm projects horizontally outward from a wall. A man
hangs a wet raincoat of mass of 2.6kg from the end of the nail. Assuming the wall holds
its end of the nail and that no bending of the nail occurs, what is the total weight he can

place in his pockets of his coat before the nail will shear and the coat fall to the floor? The
shear strength of aluminium is 80MN/mZ.

[10 marks]

Total marks for Question 4 = 25 marks

QUESTION FIVE

A particle moves with SHM making 7 complete oscillations in 11 seconds. When its
distance from the centre of oscillation is 125mm its velocity is 1.25m/s. Find:

a. the amplitude of vibration.
b. the maximum velocity stating when this occurs

¢. the maximum acceleration stating when this occurs.

Total marks for Question 5 = 25 marks
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