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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 firll 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 r, e, surd, fractions or up to three significant
\- figures, where appropriate, unless stated otherwise in the question.
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Trigonometry

LIST OF' MATHEMATICAL tr'ORMULAE

sin (l t B) = sin,4 cos B + cos,4 sin B

cos (; t B) = cos I cos .B + sin,4 sin.B

tan (A+.8) =
tanA + tan8

1 + tanAtanB

sinl + sinB : 2 rinA+ 
B ro"A-',

sin,{ - sinB : 2 
"orA* 

B *inA- B

cosl * cos B =2 
"orA* 

B 
"or4- 

B

cosr4 - cos B : -2 rinA* B 
"inA- 

B

sin 2A=2sinA cosl

cas 2A = cos2 A-stnz A

= 2 cosz A-l
= l-2sinz A

tan 2A =
2tanA

gin2 A =

l-tanz A

l-cosZA
2

l+cos2A
2

cos' A =
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LIST OF MATHEMATICAL FORMULAE

Differentiation

f(.) f'(*)
)

cot x - cosec"x

sec x sec x tan x

cosecx -cosecxcotx

Rightcircularcylinder V = r,r2h

If x= f (t) ana t = s(t), then ! = 4*Ldx dt dx

d(dv\
d2y =!,lA)dxz dx

a

Sphere Y=!n'3 S=4nr2

Right circular cone V =: nr2h $ = nrs
3

S =2nrh
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I Expr.r, ,f in partial fractions form.x +3x+2

15 marksl

2 Statethevaluesof Rand a suchthat 3sind+6cosd=r?sin(9+a) where R>0

and 0" <a<90". Hence, solve 3sind+6cosd=.rE for 0 <0<180".

16 marksl

3 (a) Findthevalue of m if ti* T**?t =1.\- r-+0 4x -8X'

13 marl*l

(b) Evaluate rirn 
E-6.

r-+0 X

14 marks)

4 (a) Find L if y =cosec{sin[rn(x+r)]].

13 marksl

(b) Obtain the second deriva cos3x
tive of y = f and express your answer in the

simplest form.

[4 marks]
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5 A cubic polynomial P(x) has remainders 3 and I when divided by (, - 1) and

(x -2), respectively.

(a) Let Q@) be a linear factor such that P(x) = (x - 1)(x -2)Q$) + ax + p,

where a and B are constants. Find the remainder when P(x) is divided by

(x -t)(x -2).

15 marlcsl

(b) Use the values of a and B frompart (a) to determine Q(x) if the coefficient

of x3 for P(x) is l and P(3)=7. Hence,solvefor x if P(x)=7-3x.

16 marlesl

11
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6 (a) State the definition of the continuity of a function at a point. Hence, find the

value of d such that

f(x\=[,"'*o' x<o

[3x+5, x>0

is continuous at x = 0.

[5 marl<s]

(b) A tunction / is defined by

f (x)={;,,_;,, ;:i

Determine the value(s) of fr if / is:

(D continuous for all x e IR.

(ii) differentiable for all x e lR.

13 marksl

14 marksl

13
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7 (a) Find the derivative of /(x) = * by using the first principle.

[4 marks)

I A curve is defined by parametric equations

r=ln (l+r), | = e" for / >-1.

(a) Find Le *o # interms of t.

16 marksl

O) Show that the curve has only one relative extremum at (0,1) and determine

the nature of the point.

16 marlal

(b) Use implicit differentiation to find:

(i) ! x ykrx=e'-!.
frc

13 marksl

(ii) thevalue $+ if 1- I =3 when r=1.&cyx2
15 marksl

15
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(a) A cylindrical container of volume l28n m3 is to be constructed with the same

material for the top, bottom and lateral side. Find the dimensions of the

container that will minimise the amount of the material needed.

16 morl<sl

Gravel is poured onto a flat ground at the rate of * -' per minute to form a
20

conical-shaped pile with vertex angle 60o as shown in the diagram below.

Compute the rate of change of the height of the conical pile at the instant

/ = l0 minutes.

l7 marksl

(b)

17
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ro (a) show,n"ffiffi=*r(ry)
14 marl<sl

(b) Use trigonometric identities to verify that

ztan9
(D sind: 2

l+tarr'9'
2

(.*

13 marlxl

r-tarf q
(iD cosd =

l+tarr'9'
2

13 marlal

Hence, solvetheequation 3sind+cosd =2 for 0 <e <180'. Giveyour

answers correct to three decimal places.

15 marl<sl

END OF QUESTION PAPER

19
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