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QUESTION A

QUESTION ONE

a. State Newton's second law of motion.

[5 marks]
b. Define acceleration and state the units.
[5 marks]
¢. State and explain the conditions of equilibrium.
[5 marks]
d. With the aid of a diagram define frequency and state the unit.
[5 marks]

e. A crate that is 2m x 2m square and 3m high contains foam that has a density of 200kg/m®. If
the crate has a mass of 3kg calculate the total mass and weight of the crate if it is half-full of

foam.

[5 marks]

Total marks for Question 1 = 25 Marks
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SECTION B

.QUESTIDN TWO

a) Define Poisson’s ratio. [4 marks]

b) A duralumin tie 300 mm long and 40mm in diameter, has an axial hole drilled out along its
length. The hole is 25mm dia and 100mm long. Calculate the maximum stress and total
extension of the tie due to a load of 180kN. Take E =82.5 GN/mZ.

[12 marks]
c) A punch presses out washers from material, which has a thickness of 4mm. If
the outside diameter of the washer is 60mm and the inside diameter is 25mm,
calculate the force required to punch out the washers if the stress in the material is
not to exceed 460MN/m?2.
[9 marks]

Total marks for Question 2 = 25 marks

QUESTION THREE

For the beam shown in figure Q3, determine the shear force and bending moment equations

and draw the shear force and bending moment diagrams.

Gk 2kN/m

Zm . 10m ” Im :

Total marks for Question 3 = 25 marks

Figure Q3
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. QUESTION FOUR

a) A flywheel rotating about its axle accelerates at a constant value of 6rad/s2. If
the initial angular velocity is 8rad/s, calculate its angular velocity after 4 complete revolutions.

Also, determine the time taken during these four revolutions.

[8 marks]

b) What constant force will increase the velocity of a mass of 50kg from 54km/h to 83km¢th in 10
seconds? Also, determine the distance the mass would travel in this time. Neglect the effect of
friction.

[8 marks]

c) A car with wheels 700mm diameter accelerates uniformly from rest to a velocity of 15km/h in
10 seconds. Determine the acceleration of the car and the angular acceleration of the wheels in
this time.

[9 marks]

Total marks for Question 4 = 25 marks

QUESTION FIVE

a) Define Simple Harmonic Motion
[5 marks]

b) A 20kg load is hung from a spring and gives an extension of 30mm. The load is pulled down

a further distance of 200mm and released. Determing:

i) The frequency of the vibration
i} The periodic time
iii) The maximum force acting

iv) The velocity at 10mm from the midpoint.

[20 marks]

Total marks for Question 5 = 25 marks
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