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MATHEMATICS
Attempt SIX questions only
All questions carry equal marks

Marksfor each part question are shown in brackets

1. (a) By applying Kirchoff's Lawsin acircuit the following equations were obtai ned:

24(1,—1,)+48l, =42
161, —4(1,-1,)=0.7

Calculate the values of thecurrents |, and | ,. (8

(b) Pump A canfill an empty tank in 1 hour 40 minutes. A second more powerful pump,
B, can fill the same tank in 40 minutes.

Calculate the overal time to fill the empty tank if pump A runs alone for 30 minutes

and then pump B is used to assist pump A. 8
2. (a) Solvefor xin the following equation: (6)
2X+3 _X= 3 42
4 5
(b) Make D the subject of the following formula: 6)
125D
D+4d

(c) Thevolumes of two solid spheres arein the ratio 2197 : 512.

Determine the ratio of their surface areas. (4)
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3.

(@) Thesag, smetres, in awire of length L metres stretched between two supports

X metres apart, asillustrated in Fig Q3(a), is given by the formula:

8s?
L=x+—
3%
Calculate the distance x when L is200 mand sis8 m.

Xxm

\\

Fig Q3(a)

(27y—18x)(4x® +12xy +9y?)

b) Given: R
(b) Given (4x2 —9y? J10x+15y)

Express R asafraction in its ssimplest form.

P
(@ Given: n=10log,,| =
R
Calculate thevalueof P, whenn=25 and P,=2.8

(b) Calculate the value of t such that | n(B— %) =-0.2

(c) Uselawsof indicesto fully simplify:

5 B
125h2 _ns
" h

27n4

sm

©)

(8)

(4)

(6)

(6)



Table Q5 indicates the deflection, d mm, of abeam under loads, L Newtons.
The deflection is related to the load by the formula: L = kd" where k and n are constants.

(@) Draw agraph to verify this relationship.

(b) Determine approximate values of k and n.

d mm 758|108 |145| 18.6 | 23.0 | 27.7
L Newtons| 20 25 30 35 40 45
Table Q5
Suggested scales:  horizontal axis 2cm= 0.1
vertical axis 2cm = 0.04

(@ Arroller of diameter 25 mm isplaced inaV block as shown in Fig Q6(a).
The distance from the top of the roller to the top of the V block is 4.64 mm.

Calculate the width W of the block.

W

Fig Q6(a)

(b) Given: H(t)ze—sgn{(%juﬂ

(i) Statethe maximumvaueof H(t);

s
T .64 mm

(i) Caculatethefirst positive value of t when this occurs.

(10)

(6)

(10)

D
©)
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7.

(& Thetemperature T°C at acertain location t hours after 9 am. is given by the function:
t3
T= S 3t? +8t+10

Calculate the time when the temperature startsto fall.

(b) Given: S=5+2siné+3cosd

(i) Determine the value of % when 0=2?ﬂ radians

(i) Solvej—z = Ofor @ intherange OS&’Sz

N

(@ Theaveragevalue, ?/ , of afunction y= f(X) intherangex =atox=bisgiven by:

_ 1 &
=12 _[f(x)dx.

Determine the average value of the function y = 5x* —4x intherangex=0tox = 2.

(b) Fig Q8(b) shows asketch of the function y =3x* — x°

Calculate the volume of the solid of revolution obtained when the shaded area is
rotated once about the x axis.

3 X

Fig Q8(b)

)

(4)

(4)

(6)

(10)



9.  Fig Q9 shows three heavy spheres lying inside a hollow cylinder. The diameter of the
cylinder is 250 mm. The diameters of EACH of the three spheresis 150 mm.

Calculate the volume of water, in cm?®, to just cover the top sphere. (16)

Y
N

Fig Q9



