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MATHEMATICS
Attempt SIX questions only
All questions carry equal marks
Marks for each part question are shown in brackets

1.

(a)

In a four cylinder engine the power developed in the No.1 cylinder is 15% more
than in the No.3 cylinder. The No.2 cylinder develops 5% less power than in the
No.3 cylinder. The No.3 and No.4 cylinders develop the same power.
Express the power of EACH cylinder as a percentage of the total power of the
engine.

(8)

(b) Solve for b in EACH of the following equations:

=

(i)

(ii)

1

(4)

=
(4)

2.

(a)

A sheet of metal is to be cut in the shape of a rectangle with a semi-circle at one
end as shown in Fig Q2(a).
It has to have an area of 30 cm2 and an overall length of 10 cm.
Calculate the radius of the semi-circle.

(8)

10 cm

Fig Q2(a)
(b) The angle, θ radians, that a rotating shaft turns through after t seconds is given by:
where ω and
When t = 1.2 then

are constants.

= 4.032 and when t = 2.5 then

Determine the values of

and α.

= 9.375
(8)

[OVER

3.

(a) A length of wire is tightly wound into circular coils each of radius r cm.
When a current of I amps is passed through it the magnetic field, H gauss, at a
distance of x cm from the centre is given by the following formula:

Calculate the value of x when H = 1.8 gauss, r = 5 cm, n = 100 and I = 4.5 amps.

(8)

(b) Make A2 the subject of the following formula:

1

(8)

4.

(a) Given
When t = 36, P = 12 and when t = 11 then P = 30.
Determine the values of the constants k and

(8)

.

(b) Solve for x in EACH of the following equations:

5.

(i)

(4)

(ii)

(4)

In an experiment the resistance of wire, R ohms, is measured for wires of different
diameters, d mm.
The results are shown in Table Q5.
(a)

Verify graphically that R and d are related by the law:

where a
(10)

and b are constants.
(b) Use the graph drawn in Q5(a) to determine the approximate values of a and b.
R ohms 1.63 1.15 0.88 0.76 0.63
d mm

1.10 1.41 1.75 2.05 2.55
Table Q5

Suggested scales:

horizontal axis 2 cm = 0.1
vertical axis 2 cm = 0.1

(6)

6.

(a)

A ship on a bearing 197° from a lighthouse measures the angle of elevation of the
top of the lighthouse as 13°. After sailing 144 metres the ship is on a bearing
178° from the lighthouse and the angle of elevation to the top of the lighthouse is
then 9°.
Calculate the height of the lighthouse.

(10)

(b) Fig Q6(b) shows the major segment of a circle of radius 75 mm.
Chord AB is 120 mm.
Determine the perimeter of the segment.

A

(6)

B

Fig Q6(b)

7.

(a) Fig Q7(a) shows a rectangular sheet of metal with four identical holes drilled in it.
The length of the rectangle is 400 mm and its width is 30x mm.
Each hole has a diameter of 20x mm.
.

(3)

(ii) Calculate the value of x such that the remaining area, A, is a maximum.

(7)

(i)

Show that the remaining area, A, is given by

Fig Q7(a)
(b) Given :
Determine the value of

when B = 4π

(6)

[OVER

8.

Fig Q8 represents the graph of the function

in the range x = 0 to x = 16.
(6)

(a) Determine the area shaded in Fig Q8.
(b) Calculate the volume of the solid of revolution when this shaded area is rotated
through 360° about the x axis.

(10)

y

16

4

x

Fig Q8

9.

(a)

A solid conic frustum is placed within a hollow open-topped cylinder as illustrated
in Fig Q9(a). The frustum and the cylinder have the same axis of symmetry and
the same height (30cm). The end diameters of the frustum are 10 cm and 15 cm.
The diameter of the cylinder is 20 cm.
Calculate the volume of the space within the cylinder.

(12)

30cm

20cm
Fig Q9(a)
(b) Determine the mass of 400 steel ball bearings of diameter 10 mm.
Note: The density of the steel is 7900 kg/m3.

(4)

