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Instructions to candidates:
Answer ALL questions.
All necessary working should be shown clearly'
Non-exact numerical answers may be given correct to three significant figures, or one decimal place in the case of
angles in degrees, unless a different level of accuracy is specified in the question.

Time: 3 hours
Total: 100%
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( r  + l ; r  ( r  -  a)"
.t .s
1l

(s + l;r (r - a) '
t4l

2. Giventhar (x -y}z =5- l2 i ,where i=Jj .  Findal l therealvaluesof x and y. tsl

3. Show that kbz =( l+ k)2ac , i f therat ioof theroots for theequat ion *2 +br+c=0

is f t : l

d s .  .  . -6 ,0sec4x+5sec2.r4. Show that -(tan" x) = )sec- .r - I

' 

""n"", 
nna #no"finite integrat [{sec6 x -2sec4 x)dx

c(3,0)

In the diagram above, the curve y = f(x) passes through the points A( 0 , I ),
C ( 3 , 0 ). On the separate diagrams, sketch the graphs of :

(a)  y:  f (x+2)
(b) y = f(2x)
(c) y: - 2f(x)

B(1,2)and

lsl

t3l

t3l

l2l
t?l
t2l

y = f{x)
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6. Find the sum of the first n terms of the series.

l l l l
-+-+-+_-.+. . . . . .
3(4) 4(5) s(6) 6(7)

lx-21+1
7. Determine the set values of x such that satisfy the inequality 

ir _; { 
< 3 . t7l

t6l

8. With the help of a sketch graph, show that the equation sin(x * {) 
= tun t has only one

positiveroot inthe range 0 < x sL'

Show that this root lies between ! una { '
64

Use the Newton-Raphson method, and take 0.7 as the first approximation, determine two

further approximation roots of the above equation correct to 3 decimal places.

(a -2\
9.(a)Giventhat A=l-  ^ l , f ind

[2 0)

i .  A2.

i i .  A4 .

iii. A23 .

(b) Calcutate the possible values of k' given that

lz-*  2 - l  I
t l

lz  ;4 -21=o'
t l

I  I  k+2 k-311

10. Prove that the equation of the tangent to the rectangular hyperbola xy = c2 at the point

t3l

tsl

t6l

t4l

P(rp,9) is x+ p2y=2cP.
p

If the tangents at the points P(cp.9) and'p

- X ,  . -  2c
provethat PQ=V an* P+q= y '

If the chord PQ has a fixed length of d'

t4l

Qkq,9) intersects each other at the point T( X , Y ),
q

t6l

show thar ,12 = ,2 (p - q)21r * j-ol . t3l
p'q '
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I l. Given a curve , = %19
x" - l  : ;

(a) State the equations of the asymptotes of the ctrrve' ' [21
(b) Find the points on the x-axis and y-axis intersected by the eurve, and all the

stationary points of the curve. t6l

(c) Sketch the curve y =Y+9. t4l
x'  - l

(d) On the separate diagram frorn (c), sketch the curve that has the equation

,2 - lv=_. t3 l'  8x-10

12. (a) The tunction f is defined bY

,  f (x)={-x3+1 , ' ' l '
15+4x-xt  ,x22

Sketch'the graph of f.
Calculate the area bounded bythe curve and the'x-axis'

t3l
t3l

(b) The functions f and g are defined as:

r+lx l
f (x)=_, ,  xeR

[x-t  ,x (  0
sQ)=1 z , r )o

sketch the graphs lt*. ;;;. f and g, ts1
Without using graphs, show that the composite functiol'r f o g is not continuous at x : 0. t4l

END OF QUESTION PAPER
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l .  Express 3sinl+l"osA intheform f ts in(9 +d),where R>0 and 0o<d<90o.
2

Hence, find the maximum and minimum values of - --1,
3sin0 + ! cox7

2

2. An observer at a point O on a horizontal plane observes two other points, P and Q.
The point P is on the horizontal plane containing O on a bearing Na9W from O.
The point Q is situated due north of O at an angle of elevation F as observed from O.
If OP = OQ = r, show that the length / sf the straight line PQ is given by

12 =212(1-cosacosf) .

Hence, or otherwise, show that caslPOQ = cosa cos p

3. A ball bearing is dropped fiom point O at the surface of a viscous liquid in a tall cylinder,

The speed of the ball bearing is accelerated by gravitational acceleration g *r-2 butis retarded

by the resistance of the liquid at a magnitude of kx rus-2. where x m is the displacement of
the ball bearing from the surface of the liquid and k is a positive constant.

dv
Show that v:__ =, g _ kx

dx
Hence, show that

,,
(a) v" = Zgx - bcz .

(b) the terminal velocity of the ball bearing is given i,y * *r'-t .
IK

4. ABCD is a quadrilateral. P is the point of intersection of the diagonals AC and BD such that
7F = LFe :urddF = pFb o where I and yt are constants.

Showthat DF =: ^oA*J-oC and oF=+ bi+ : t t-oD , where o istheorigin. t4l
l+)"  1+).  l+ pt  l+ p

If the position vectors of A, B, C and D, relative to 0, are - i+ !, 2i+ a1, ?i+9! and

-2t_+8y respeetively, determine the values of 2 and pt t5l

Time: 3 hours
Total: 100%

isl

17l

t l l

t3l

t3l
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The diagram below shows two congruent triangles

and lB = lE = 90" . BCE is a straight line.

Show that: (a) ZACD = 90o
(b) ACD is an isosceles triangle'

I f  BE:6cm and AB :  BC: 2 :  l ,  f ind
(c) the area of trapeziurn ABED
(d) the are of triangle ACD

ABC and CED. with AB : CE. BC : ED

t3l
lzJ

t3l
t2)

6. Two boats A and B travel with constant speeds of ali kmh-t and 5 kmh-t in the direction
, / t \

north-east and .S 6oE respectively. Given that 0 = tan-'[;J , find the magnitude and direction

of the velocity of A relative to the velocity of B" At 12.00 noo& B is 80 km north of A. {41

(a) Determine the closest distance between these two boats and the distance traveled by each boat
to reach their respective positions then. i5]

(b) If the pilot of A intendp to intercept the boat B, find the direction that he must now steer A
in order to intercept B. Hence, find the time at the instant when A intercepts B. t4l

7. The numbers of days taken for a sick leave by factory workers is normally distributed with a

mean of 12 days and varianc" oz in a year. If the probability of less than 10 days off is 0.1587,

find the variance o2 . H"n"e, find a if P[ lx- 121 . u ] : 0.950. t41

8. 7 out of 20 visitors to a Travel Fair are expected to purchase air tickets. Find the probability that
at least two out of three visitors chosen at random would purchase air tickets.

20000 visitors are expected for the second day of the -['ravel Fair. By using an approximation
metho4 calculate the probability that not more than 7050 of these visitors would purchase
air tickets.

r21

t4l
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9. Five red balls and three blue balls are placed in a bag. Tlre balis are indistinguishable from one
another apart from their colours. Threb balls are drarvn i.r'ithout replacement in the bag.
The variable X represents the number of blue balls drarvn.

Showthat P[X=0J=

blue balls drawn.
Calculate the mean and standard deviation of X.

10. A total of 400 new students at a college were interviewed to find out if they either received a
scholarship, loan or no financial aid. There are 150 male students, of which 50 receive loan and
70 do not receive any financial aid. One hundred female students receive scholarship.
There are 140 students who do not receive any financial aid.
If a new student is selected at random, calculate the probability that the student is a

+ and hence, form a probabilit,r, distribution table for the number of
28

0<x<2

otherwise

tsl
i3l

(a) female or a scholarship recipient.
(b) loan recipient if it is known that the student is fernale.
(c) male who is a scholarship recipient or a female u'ho receives loan.
(d) female or non-scholarship recipient.

11. The continuous random variable X has the probability density function,

t21
t2l
I2l

tzl

f (x)

(a) Find the value of

(b) Calculate P[ X <

(c) Calculate Var( X )
i t
and Var(2X-1).

_ 
{rt+'- 

"2 I

k. t2l
t21

t6l

tzl
t6l
t3l
tzl

12. The marks scored by 25 stndents in a Physics test a!'e as q;ven below:
30 57 89 42 62 ,15 52 40 78 48 32 64 70
24 83 65 23 38 55 s2 76 54 65 38 48

(a) Display the above data in an ordered stem plot.
(b) Find the mean, median and interquartile range.
(c) Draw a box plot to represent the data.
(d) State the shape of the frequency distribution, giving a reason for your answer.

I
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