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QUESTION A
QUESTION ONE

a. Sketch a typical stress vs strain graph obtained from a tensile test and highlight the following

points of interest:

(i) Elastic zone.

(ii) Plastic zone.

(iii) Yield stress.

(iv) UTS.

(v) Fracture point.

[5 marks]
b. The output power of a motor is 10 kWW. How much work does it do in 40s?

[5 marks]

c. A car of mass 1000kg is climbing an incline at 15° to the horizontal. Determine the increase in

potential energy of the car if it moves a distance of 100m up the incline.

[5 marks]

d. A pipe of diameter 200 mm to contains an incompressible fluid running at a velocity of 2m/s.

Determine volumetric flow rate within the pipe.

[5 marks]

e. Calculate the heat absorbed by a car radiator made of copper if its mass is 2kg and the

temperature is increased 10°C to 45°C (take the specific heat capacity of copper as 385J/kgK)

[5 marks]

Total marks for Question 1 = 25 Marks
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SECTION B

QUESTION TWO

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

equations and draw the shear force and bending moment diagrams.

10kN
1kN/m
Y VvV VvV VvV V¥
4m 2m 2m
figure Q2

QUESTION THREE

[25 Marks]

Total marks for Question 2 = 25 marks

a) A metal rod of square cross-section, side length 25mm, is subjected to a tensile force of

100kN. The length of the rod before loading was 3m and afterwards it was found to be

3.012m. Assuming that the elastic limit has not been exceeded, find the value of Young’s

modulus for the material.

[15 marks]

b) Find the force required to shear a bar of metal 40mm wide x 5mm thick. The ultimate

shear stress of the metal is 385MN/mZ.

[10 marks]

Total marks for Question 3 = 25 marks
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QUESTION FOUR

a) State Newton’s laws of motion.

[5 marks]
b) Explain what is meant by work, power, Potential Energy and Kinetic Energy.

[5 marks]
c¢) A motor car of mass 850kg travelling at 85km/hr has its brakes applied, which reduces its
speed to 20km/hr. Calculate the change in kinetic energy. If the braking force required is

constant at 350N, calculate the distance travelled during the speed reduction.

[10 marks]

d) A body of mass 50kg is oscillating in a horizontal straight line with simple harmonic motion.

The amplitude of the oscillation is 1m and the periodic time for a complete oscillation is 10 secs.

Calculate:
i) The maximum force acting on the body.
ii) The velocity of the body when it is 0.3m from the cenire of oscillation

[6 marks]

Total marks for Question 4 = 25 marks
QUESTION FIVE

a) A vehicle starts from rest and accelerates at 2.5m/s? for 6.2 seconds. Calculate the velocity
of the vehicle after 6.2 seconds and the distance covered in that time.
[12 marks]

b) A car engine increases its speed from 2000 rev/min to 4500 rev/min in 10 seconds. If the

angular acceleration is constant over the time interval concerned, calculate:

i) The initial and final angular velocity in rads/seconds.
i) The angular acceleration.

iiiy The number of revolutions made in 10 secs.

[13 marks]

Total marks for Question 5 = 25 marks
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QUESTION A
QUESTION ONE
a. Define Poisson’s ratio.

[5 marks]
b. Define the modulus of rigidity and state the units used.

[5 marks]
c. A car mass of 1250kg must be accelerated at a rate of 1.5m/s?. Determine the force

required.

{5 marks]
d. Calculate the gauge pressure at a point submerged to a depth of 10m in fresh water. Assume
the density of water is 1000 kg/m3.

[5 marks]
e. Determine the volume of a container needed to house 15000kg of water if its density is
1020kg/m3. Also, determine the weight of the water.

[6 marks]

Total marks for Question 1 = 25 Marks
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SECTION B

QUESTION TWO

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

equations and draw the shear force and bending moment diagrams.

5kN

2kN/m ‘l
T3

3m 3m
figure Q2
[25 Marks]

Total marks for Question 2 = 25 marks

QUESTION THREE

a) Calculate the change in diameter of a steel bar subjected to a tensile force of 15kN, given

that the original diameter was 25mm, E for steel is 207GN/m2 and Poisson’s ratio is 0.3

[15 marks]

b) A punch presses out circular disks from material that has a thickness of 2.5mm. If the
diameter of the disk is 100mm, calculate the force required to punch out the disk. The ultimate
shear strength of the material is 450MN/m?

[10 marks]

Total marks for Question 3 = 25 marks

QUESTION FOUR
Page 3 of 5



a) A mass of 10kg is raised to a height of 5m. If the mass is released, find its kinetic energy

and its velocity as it hits the ground.

[10 marks]

b) An electric motor provides power to a winding machine. The input power to the motor is 3kW
and the overall efficiency is 60%. Calculate:

(i) The output power of the machine

(ii) The rate at which it can raise a 300kg load vertically upwards.
[9 marks]

c) A body of mass 10kg moves with Simple Harmonic Motion (SHM) in a straight line, and

the maximum force acting on it is 300N. If the amplitude is 0.8m, determine:

(i) the maximum acceleration of the body
(i) the periodic time of the motion

(i)  the maximum velocity of the body.

[6 marks]

Total marks for Question 4 = 25 marks

QUESTION FIVE

a) A car of mass 950kg travelling at 75km/h. Determine the necessary braking force if the
car is to be brought to rest in distance of 60m. Also, determine the time required for the

car to stop.

[13 marks]
b) A flywheel increases its speed from 30 to 60rev/min in 15 seconds. The diameter of the

wheel is 2.5m. Calculate:

(1) the angular acceleration
(i) the number of revolutions made during the 15 seconds
(i)  the linear acceleration of a point on the rim of the flywheel.

[12 marks]

Total marks for Question 5 = 25 marks
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