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GENERAL ENGINEERING SCIENCE |
Attempt ALL questions

Marks for each question are shown in brackets.

Section A

1.  Simplify the following and rearrange to make x the subject of the expression:
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2. (a) John designs a new type of valve seal and offers to sell it to a manufacturer
for £25,000.00. The manufacturer likes the design and offers John an initial
payment of £8,000.00 plus a royalty of £9.40 for every valve sold with the

new seal.
Outline how many valves must be sold for John to achieve his target. (4) 4
(b) Demonstrate an algebraic method to find three consecutive numbers whose
sum is 45. X (4)
¢ S e aals

A

3.  During an experiment to test a spring, a mass of 50 grams is suspended from the
spring causing it to extend to a total length of 79 mm.

When a mass of 120 grams is suspended from the spring the total spring length is
measured to be 98.6 mm. It is initially assumed that the relationship between
the spring extension and the added mass is linear.

(a) Draw a graph representing the relationship using the two known data points. 372
(b) Determine an equation representing the function. ¥eu L&A 33
(c) Determine from the graph what the total spring length would be with a mass

of 180 grams. : WA g @71
(d) Determine how long the spring is before any mass is added. A
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Section B

05

l

(@)
(b)

Explain what is meant by Hooke's Law. i

A round hole, 50 mm diameter, is to be punched through a metal plate 2 mm
thick. The metal has a shear strength of 120 MPa.

Determine EACH of the following:

(i) the minimum force required to punch the hole; : (3)

(i) the maximum compressive stress on the punch during this process. (3) ¢

A pump discharges sea water vertically through a 60 mm diameter pipe to a height
of 9 m at a constant velocity of 5 m/s.

Determine EACH of the following:

(@)
(b)
()
(d)

the volumetric flow rate of water; W 3) 73
the pressure at the pump exit; o ‘ (3)
the power of the pump; (2) .
the motor power to drive the pump if the mechanical efficiency is 86%. (2)

Note: Density of seawater = 1025 kg/m’.

A piston has a mass of 30 kg. lIts velocity increases uniformly in part of its stroke
from 1.0 m/s to 2.4 m/s in 0.4 seconds.

(@)
(b)

Calculate the accelerating force required. ‘ (2)

The piston is now uniformly retarded at 6 m/s? from 2.4 m/s until the mass
just comes to rest.

Determine for the retardation period EACH of the following:
(i) the time taken to come to rest: oL, 8 (4)

(i) the distance travelled. | 2)
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