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Answer all questions. Marks may be lost if necessary work is not clearly shown.
There are a set of tables located at the back of this sample test.

1. A light beam of span 6 m is fixed at its endpoints. At the points
x = 1 m and x = 5 m there are equal point loads of 36 kN .

(a) Either by solving the differential equation M ′′(x) = −w(x), where w(x) is the loading,
or by using Macauley’s Method, express the bending moment M(x) in terms of step
functions, the reaction force M ′(0) = RA and the bending moment M(0) = MA.

[2 Marks]

(b) The deflection, y(x), at any point on the beam is found by solving the differential
equation

EI
d2y

dx2
= M(x).

Solve the differential equation for y(x).
[6 Marks]

2. Solve the initial value problem

d2x

dθ2
− dx

dθ
= −2 cos(θ) ; x(0) = 4 , x′(0) = 3.

[8 Marks]

3. A quality consultant is hired to analyse the manufacturing standards at a lintel factory.

(a) Historical records suggest that 3% of lintels do not reach industry standards. The
consultant decides to examine a sample of 50 items. Find the probability that:

i. three items are substandard.

ii. at least two items are substandard.

[2 Marks Each]

(b) Substandard lintels are suspected to be output according to a Poisson Distribution at
an average rate of 1.25 per hour.

i. Calculate the probability of the process outputting three substandard lintels in a
single hour.

ii. Calculate the probability of the process outputting no substandard lintels over a
two hour period.

[2 Marks Each]

(c) Last year’s figures suggest that the number of substandard lintels produced daily is
normally distributed with a mean of 10 and a standard deviation of 1.5. Assuming that
the distribution of substandard lintels has not changed, calculate the probability that
the number of substandard lintels is

i. greater than 14 a day.

ii. between 8 and 12 a day.

[2 Marks Each]
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