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INSTRUCTIONS TO CANDIDATE:

This question paper consists of 10 questions.

Answer all questions.

All answers must be written in the answer booklet provided. Use a new page for each
question.

The full marks for each question or section are shown in the bracket at the end of the question
or section.

All steps must be shown clearly.

Only non-programmable scientific calculators can be used.

Numerical answers may be given in the form of tr, e, stJrd, fractions or up to three significant
figures, where appropriate, unless stated otherwise in the question.
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Trigonometry

LIST OF MATHEMATICAL FORMULAE

sln (e+ A)= sin,4 cos .B + cos I sin.B

(exA)=cos AcosB + sinl sinB

tan (A+ B) =
tanA * tan B

1 + tanAtanB

sin I + sin B: 2 ,inA+ B 
"orA- 

B

22

sinl - sinB: 2 
"orA* 

B rinA- B

22

cos A* cos B:2 
"o"A* 

B 
"rrA- 

B

22

cos A- cos B : -2 rinA+ 
B ,inA- B

sin2A=2sinAcosA

cos 2A= cos2 A-sin2 A

= 2 cos2 A-l
= l-Zsin2 I

tan 2A= 2tan 4
l-tar," A

sinz A =
l-cosZA

2

l+cos2A
cos' A =
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Limit

li* si'ft 
= I

h-+0 h

lm l-cos fr 
=0h+0 h

Differentiation

LIST OF MATHEMATICAL FORMULAE

f(*) "f'(*)
cot x - cosec2,

sec x sec x tan x

cosecr -cosec xcotx

rf y =g(r) and * = fk), tnen ff= *"*
d(dv\

d'v -AlA)dx2 dx

dr

Sphere
A

V =1 nr3 S = 4nr2
J

Right circular cone Y =! nr2h g = rE rs
3

Right circular cylinder V = nrzh ,S - 2 nrh
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Given that (x-2) is afactot of thepolynomial "f(*)= axt -l}x' +bx-2 where

a and b arc real numbers. lt f (x)is divided by (x + 1) the remainder is -24,
find the values of aand D. Hence, find the remainder when /(x) is divided

by(2x+1).

16 marksl

Solve the equation 2cos2 x -l =sinx for0 I x 12n. Give your answer in terms of a.

16 marksl

3 Find the relative extremum of the curve ! = x3 -4x2 +4x.

16 marksl

Car X is travelling east at a speed of 80 km/h and car Y is travelling north at 100 km/h

as shown in the diagram below. Obtain an equation that describes the rate of change

of the distance betlr,een the two cars.

Hence, evaluate the rate of change of the distance between the two cars when

car X is 0.15 km and car Y is 0.08 km from P.

[7 marks)

Car X

2
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Expand (x+a)(x+ b)' , o and b are real numbers with b > 0. Hence, find the

values of a and b if (x+ a)(x+b)'=*t -3x-2.

xo -4x'+5x-lExpress # in the form of partial fractions.- x'-3x-2

(a) Express sin 6x - sin 2x in a product form. Hence, show that

sin 6x - sin2x + sin 4x = 4 cos 3r sin 2x cos x .

Use the result in (a) to solve

sin 6x - sin 2x + sin 4x = sin 2x cos x

for 0<x<180".

7 Find the limit of the following, if it exists.

(b)

ll2 marksl

[6 marlcsl

l7 marksl

13 marksl

13 marks)
r

l,

(a)

(b)

(c)

-. x+3
l[fl.-_
x-->-3 vr q)J

.. Zx-lllm----:.
x+-* 

^f 
*z -g

,. x'-3x-4llm /- .x+4 ,l X _2

11
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lt+r-,
8 Given rhat /(,r)= ]-lr-,

lc,
u'here C isaconstant.

x<0

0<x<4

x>4

(a) Determine whether /(x) is continuous at x = 0.

15 marksl

(b) Given that f (x) is discontinuous at x = 4, determine the values of c.

13 marksl

(c) Find the vertical asymptote of f (x).

14 marksl

I
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9 Consider the parametric equations of the curve

.tr=cos30 and y=sin30, 0<0<2r.

(a) and express your answer in terms ofd.

Find the value ot L ff x =Odx4

Show ,,nur 44- dxz 3 cosa 0 sin?'

Hence, calculate *i " 
0 =L

(b) Given that ev + xy +ln{l+Zx) =1, x > 0.

show that (ev * lff *,' (U*)' . rff - ffi = o

Hence, find the value 
"f # at the point (0,0).

Find 4L
dx

(b)

14 marksl

14 marksl

[5 marksl

15 marksl

ll0 marksf
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(c)

(a) Use the first principle to find the derivative ofg(x) = J;.

END OF QUESTION PAPER
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