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DIRECTIONS TO CANDIDATES:

All questions may be attempted

All questions are of equal value

In every question, show all necessary working

Write in blue or black and only on the lined side of the examination paper provided
Marks may not be awarded for careless or badly arranged work.

A table of standard integrals is provided for your convenience. Approved slide rules or silent calculators
may be used.

The answers to the ien questions in this paper are to be returned in separate bundles clearly marked
Question 1, Question 2 etc.

Each bundle must show your Candidase's numbez.

The questions are not necessarily arranged in ofder of difficulty. Candidates are advised to read the whole
paper carefully at the start of the examination.






QUESTION 1
@

. (b)
- ©

- (@

QUESTION 2
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(12 Marks)

A man spent '31- of his salary on clothes, i on rent, %on food and é— on entertainment. What

percentage is left ?

I - x 1 - 2x
Solve e 5 = ]

Find all possible values for x such that l 2x -3 ' =6-x

In AABC, the length of AB is 14.1 cm, CA 19.2cm and £ BAC =96°,

- (i) Use the cosine rule to find the length of BC, correct to 2 significant figures.
+ (i) Calculate the area of AABC, correct to 3 significant figures.

(12 Marks)
The point A(-4,~1) lies on the line /. The line m, whose equation is 2x + 3y = 2, is

perpendicular to /.

(V) Find the equation of /.

- (i) If [ and m intersect at P, find the coordinates of P.

- (if) Find the distance from A to m.

(b)

QUESTION 3
6))

- (b)

State, for the function {(x) = logex.

® the natural (largest possible) domain and
(ii) the range

If f(x) =2.3, find x correct to 3 significant figuves.

(12 Marks)
The first 3 terms of 2 Geometric series are 8§, 4, 2.
0] Show that Tp, the nth term of the series, is given by Tp = 24—

(1) If the last term of the series is ég , how many terms are there in the series ?

(iii) Show that the sum of n terms is always less than 16.

Given that sin(A+B) = sinAcosB + cosAsinB, show that the exact value of

‘/34— 1
sin 75° is
22

1 Q4
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QUESTION 4 (12 Marks)

(a) Differentiate each of the following expressions with respect 1o x.
0] xe3X
. 4
(i) < -2

® Write an indefinite integral for

. 2
Y 7x
. X -2
(i)
) Vx
. (©) If %=sec22x and y=0whenx=85,evaluateywhenx=-;£.
QUESTION 5 (12 Marks)
@ . @) Draw a neat sketch of the curve y = x2 ~ 4, labelling its essential features.
s (ii) The area between the curve y = x2 - 4 and the x axis is rotated about the y axis. Find
the volume of the solid so formed.
(b) A particle moves along the x axis with a displacement at time t seconds equal 1o
[ t-2loge(t + 1)] mewes.
R () Find the initial velocity.
. (1) Show that the acceleration is positive for all values of t.

QUESTION 6 (12 Marks)
(a) * (D) The end of a pendulum 1 metre long swings over an arc of length 16cm. Leaving your

answer in terms of &, find the angle (in degrees ) over which the pendulum
~ swings.
« (il) The sector OAB represents the area swept out by the pendulum. Find this area -

® Find the value of k for which the equation x2 — (k~1)x - 2(k-1) = 0 has:
© @ a root equal to -1
o (i) equal roots
! Q7..page 3



QUESTION 7

®)

QUESTION 8
@
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N 12 Marks}
In one box there two black balls and three red balls. In a second box there are three black balls

and five green balls. If a ball is drawn from each box, what is the probability that
0 both balls are black
(i) one ball is red and the other is green

(iii) at least one ball is black ?

0] Redraw the diagram below on your examination paper and show all the given

information.

Given: angle EAC = 80°, angle ACD = 105°, AE = AC.
(i) Prove EB = EC

(12 Marks)
For the curve y = 9% - 3x3, find:
@) the coordinates of its turning points

(ii) any points of inflexion

< (iti) the domain for which the curve is concave down.

®)

Sketch the curve labelling its essential features.

A ship mravelling at 10 metres per second) is subjected to water resistance proportional to the speed

S. The engines are cut and the ship slows down according to the rule ES = -kS, where t is the time

in seconds and k is a constant. The speed after t seconds is given by S = 10e~%t metres per second.
Find
0] k, if after 20 seconds S = S metres per second)

(i) the speed after 1 minute,

1 Q9...page 4
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QUESTION. 9 (12 Marks)
(a)

Given: PQ is parallel to BC, AB = 15¢m
") Prove A's ABC and APQ are similar
= (i) Find AP

/ (b\)> Using the four digits 1, 2, 3, 4 all the possible two digit numbers are formed (i.¢. repitition is
e allowed). If one of these two digit numbers is chosen at random, what is the probability that
it is less than 32 7

» () Ifa‘*[ia»é\[ga\/?—s-;»‘\rs_(_)ewfl—z.rmdaandb.

QUESTION 10 (12 Marks)

. g lim X =1
(@ Find 1= X2 o1

» () Use the trapezoidal rule with two function values to find an approximation for,

4
f e"zdx
0

©) A cylindrical can may be constucted in such a way that the sum of its height and its diameter

will be 18 cm.
@ Find the dimensions of the can that will make the volume a maximum.

(i) Calculate this maximum volume, correct 10 the nearest cm3

END OF PAPER
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