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MATHEMATICS

Attempt SIX questions only

All questions carry equal marks

Marks for each part question are shown in brackets

1.

(@)

(b)

(@)

(b)

The normal hourly rate of pay of a certain worker between 9 am and 5 pm is £x.
For each hour he works in the evening he is paid one and a half times his normal rate.
For each hour he works at weekends he is paid twice his normal rate.

In one particular week he works 53 hours. This consisted of 40 hours at the normal
daily rate with 5 hours worked in the evening and 8 hours worked at the weekend.

He was paid a total of £584.20 for that week’s work.
Calculate his normal daily hourly rate of pay.

A formula used in connection with close coiled helical springs is:

_ GFd°
~ 8hD3

Determine the approximate percentage change in P if d is increased by 2% and D is
decreased by 3%.

Solve for x in the following equation:

3,3 _,
x—1 x+1

The perimeter of a square and a rectangle are equal. The length of the rectangle is
11 cm. The area of the square is 4 cm? more than the area of the rectangle.

Calculate the length of the side of the square.

(8)

(8)

(8)

(8)
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3.

(@)

(b)

(@)

(b)

(@)

(b)

(©)

Van der Waal’s equation for the pressure, p, of a real gas is:

p+— v—b=RT

2

Transpose the terms in the equation to make p the subject. (6)
The resistance, R ohms, of copper wire at t°C is given by:
R=R, 1+at where R, is the resistance at 0°C and a is the temperature
coefficient of resistance.
R =26.48 when t =25 and R = 27.84 when t = 33
Calculate the values of R, and a. (10)
The current , i amperes, flowing through a capacitor at time t seconds is given by:
t
i=75 1—e ck where the circuit resistance, R, is 26.8x10° ohms and the
capacitance, C, is 15.25x 10" farads.
Determine the time for the current to reach 6.75 amperes. (8)
Solve for n in EACH of the following equations:
(I) 2n+1 — 72n—1 (5)
(i) 5In2n—-1 =4 3)
Draw the graph of T inthe range 1.2 < R < 2.2 inintervals of 0.2. (8)
10
T = ﬁ InR
Suggested scales horizontal axis 2cm = 0.2
vertical axis 2cm = 0.1
Using the graph drawn in Q5(a), determine EACH of the following:
(i) the value of R such that T is a maximum; (2)
(if) the maximum value of T. (2)
) dr _ 10
Given — =— 1-2InR
dR R3

Using this derivative function, determine the value of R, correct to three decimal
places such that T is a maximum. (4)



6.

(@)

(b)

(@)

(b)

Fig Q6(a) shows a triangular prism on a horizontal base.

CD is vertical, AB = 55mm, angle DBC = 20°, angle DAC = 15° and
angle ACB = 100°

Calculate the vertical height CD.

Fig Q6(a)
Givensin wt—0.1 =04

Calculate the least positive value of t if w = 50n

Given T= 10+ 5sinx — 3cosx

Determine the value of x (for 0° < x <360°) such that T has a maximum value.

The displacement s metres of a body from a fixed point is given by the equation:

s = 4t3 — 3t% + 8t where t is the time in seconds.
Determine EACH of the following:
(i) the times when the velocity of the body is 8 m/s;

(ii) the acceleration after 1 second.

(12)

(4)

(8)

(6)
(2)
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8.

(a) The shading in Fig Q8(a) shows the area enclosed between the functions

y, = 84+ 12sinf, y, = 5sinf and the ordinates 6 =§ and 0= 5?”

Calculate the shaded area. (8)

y 1

Fig Q8(a)

b) Given T r? !
iven — = - —
(b) dr? T2

ar

;=21/3Whenr=1andT=2whenr:1

Express T as a function of r. (8)

(a) A horizontal cylindrical vessel is 600 mm long and 120 mm in diameter. Liquid is
poured into the vessel until the maximum depth of the liquid is 50 mm.

Determine the volume of liquid in the vessel. (10)

(b) A solid right aluminium cone has a height of 250 mm and a base diameter of 200 mm.
It is melted down and recast as a solid sphere.

Calculate the diameter of the sphere allowing for 2% loss in the melting process. (6)



