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QS015/2

INSTRUCTIONS TO CAI\iDIDATE :

This question paper consists of 10 questions.

Answer all questions.

All answers must be written in the answer booklet provided. Use a newpage 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.

1. Numerical answers may be given in the form of T, e, sltrd, fractions or up to three significant

- figures, where appropriate, unless stated otherwise in the question.
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Trigonometry

LIST OF MATHEMATICAL FORMULAE

T

sin (,,4 t A) = sin I cos .B f cos A sin B

cos (r4tB)=*t AcosB + sin,4 sinB

/ .. -\ tanA + tanB
tan I Ar Bl=\ '' l+@LAtanB

sinl +sinB: 2"ioA* B 
.o* 

l-B
22

sinl - sinB : 2 rn*A* B r*A- B

22

cosl +cos6 :z*n*A* B ,rro- u
22

ml-G(E B:1*' l+B rio1-B

sn 2A:2smA cos,{

w2A: cG2 A-sinz A

I =2cos2 A-l
=l-Zsinz A

tafl 2A : 2*'!
l-tarf A

. 1 . l-cos2A
Sfn'.4 = 

-

2

) . l+cosZA
COS'A = 

-

2
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Limit

li- thfr 
= Ih+0 h

,. l-cos ft _O
h-+A h

Differentiation

f(.) f'(*)

LIST OF MATIIEMATICAL TORMULAE

cotx - cosec2x

sec r sec x tan x

cosecr -cosecx cotx

d(dv)l
d'y -AIA)&2&

&

S = 4nr2

Sl = firS

S:Zxrh

tf y:st) *a *=fk\uenfi=*"*

Sphere
Y =! nr}

3

Right circular cone , 
V =! nrrh

3

Right circular cylinder V = rcr2h
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ll+n., x<1

1 Giventhat f(*)=j t, x=l
12-x, x>1.

Find 
,li3_,f 

(x) anA Um /(r). Does the trq/(x) exist? State your reason.

15 marlcsl

2 Prove that 1+tan20la$0 =sec20.

16 marlrsl

3 Find the following limits:

(a) 
'' 

2x2 + x-- 4 
'r-)o 1- x2

o) Hm 
3-rf,+7 

'r+2 t' -4

13 marks)

14 marlcsl

4 Express 
2x3 

-72 !l7x- 19 
intheformofpartialfractions.

2x'-7x+6

l7 marksl

g
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ll*' - r-zl
s (a) Given that f (x) = 1#, 

x * 0,2

L 0, x=2.

Find the yy f (-). Is /(r) continuous at x=Z?

[6 marks]

Determine the values of the constants a and B ir f (x) is continuous.

15 marlcsl

6 The polynomial P(x) =2x3 + mz +bx-24 has a factor (*-Z) and a remainder 15

nfren divided by (x+3).

(a) Find tre values of a and D.

[6 marks]

(b) Factorise P(r) completely and find all zeroes of p(x).

16 marksl

lax+6, x <4
(b) A tunction/(r) t defined AV f (*)=) x' +2, 4< x <6

lr-B*, x>6.

J

-o

11
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7 Given f (0) = 3sind -2cos0.

(b) Ftud + of the following:
ax

(i) y=e2* tarrx.

(a) Express f (e) inthe form of Xsin(d-a), where R >0,0< "=;.
Hence, find the maximum and minimum values of f (e\.

l8 marksl

(b) Solve f (o):E for oo <o<3600.

8 (a) Given that y =#

(i) By using the first principle of derivativ e, fina ff.
14 marksl

(ii) ,*#

14 marks)

12 marlul

12 marksl

(ii) !=xs"'.

13

14 marlcsl
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9 (a) A conical tank is of height 12 m and surface diameter I m. water is pumped

into the tank at the rate of 50 m3/min. How fast is the water level increasing

when the depth of the water is 6 m?

16 morksl

A cylindrical container of radius r and height h}p,s a constant volume v. The

cost of the maerials for the surface of both of its ends is twice the oost of its

sides. state , in t€ms of r and I/. Hence, find & and r in tenns of zsuch that

the cost is minimrmr.

l7 marlal

(b)

15
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10 (a) Given 3y2 -ry+x2 =3.8y using implicit differentiation,

END OF QUESTION PAPER

(i) findthevalue .f 
* at x=1.

16 marksl

(ii) show that (ay - 4*!. r(*)' - r*.2 = o

12 marksl

O) Consider the parametric equations

x =3t -u , , =3t *? where t * o.t'- t

O show tn* fl=;fi;.
[3 marlal

(ii) Fid_ + when t: l.N
14 marl<s)

t,

17
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