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INSTRUCTIONS TO CANDIDATE:
This question booklet consists of 10 questions.
Answer all questions.

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 7, e, surd, fractions or up to three
significant figures, where appropriate, unless stated otherwise in the question.
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LIST OF MATHEMATICAL FORMULAE

Differentiation
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1 Find gl for each of the following:
x
@  y=(nx).
[2 marks]
b  x-ye =3
[4 marks)
2
2 Find the exact value of jf £ -1 dt.
1
[6 marks]
3 If f isafunctionwith F{)=2, fnd lml s W)
x>l \/—); -1
[6 marks]
2
4 Express ——— as partial fractions.
X+
2
Hence, evaluate _[ 8x3 s dx.
2x” +3x
[7 marks)
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5 Given the functions f and g as follows:
f(x)=2-x%
g(x)=x+2.

(a) Find fog and gof.

[4 marks)
(b) State the domain and range of fog.
[3 marks]
(c)  Find (gof)™.
[2 marks]
d Determine the value of x suchthat fog(x)=go f(x).
[3 marks)
6 (a) State the conditions of continuity of a function at a point x =c.
[2 marks)
(b) A function f defined by
x-2)
5 , S<x<2
x“+3x-10
f(x)= A , 2%%<3
Ax+B R x=3
is continuous at x =2 and x = 3.
1) Find lir?_ f(x).
[6 marks]
(1)  Determine the values of the constants 4 and B.
[5 marks]
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7 (a) Evaluate.

Vax* +2x-1

G lim
o x+1
[3 marks]
2
Gy Hm2YE I
=3 x+3
[4 marks]
@ F @01 find him 10,
2 ) x—4
[3 marks]

8 Consider the curve given by the equation f(x)=2-x".

(a) Sketch the region bounded by the curves f(x), g(x)=x’, the lines

x=0 and x=2. Hence, find the area of the region.
[7 marks)

(b) Find the volume of solid generated when the region bounded by the curve

f(x), lines x=1 and x=2 isrotated completely about the x — axis.

[5 marks)

1
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9 Consider the parametric equations

=217 y=2+t",

(a) Show that

i{;i_zﬂ—l
dc 2t +1

(b) Evaluate ;{i at the point (1, 3).
X

2
(c) Find ‘; in term of ¢. Hence, show that
x
d’y _ 8
dx2 y3

13

t21.

[3 marks]

[4 marks]

[6 marks]
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5x2+8x+4

2

X +Xx

10 A function f isdefinedby f(x)=

(a) Find the vertical and horizontal asymptotes of 7.
[3 marks]

(b) Find the coordinates of the point where the curve f cuts the horizontal

asymptote.
[2 marks]
(c) Determine the coordinates of the point where f'(x)=0.
[3 marks]
(d) By writing y = f(x), show that
(y=35)x>+(y-8)x-4=0
Hence, for real x, show that f(x)<-4 or f(x)>4.
[4 marks)
(e) Sketch the graph of f.
[3 marks]

END OF QUESTION BOOKLET
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