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Instructions
Answer all questionsin the spaces provided.

In al questions where a numerical answer is required an exact value must be given unless otherwise
specified.

In questions where more than one mark is available, appropriate working must be shown.

Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

Question 1

If h(x) = xsin?(x) , find h'(g) .

3 marks

Question 2

2

Find the value of k given that J- ——1——dx =loge(K) .
5 3—-X

2 marks
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Question 3
Functionsf and g are given by
f:R = R where f(x)=x"
and

R\ — =1
g:R{-2 —>Rwhereg(x)—x+2.

a. Solve the equation f(g(x)) =4.

2 marks
b. Theinverseof g is g_1 .
Find g_l(x) , Stating its domain and range.
3 marks
Total 5 marks
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Question 4
1

5

Find the smallest positive value of x that satisfies the equation cos(g + g) =

4 marks
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Question 5

2x—-1
X+1°

State the coordinates of the points where the curve intersects the coordinate axes, and the equations of

a. Sketch the curve with equation y =

any asymptotes.
AY
> X

0

4 marks
. . . 2x—-1
b. Hence, or otherwise, solve the inequality 0 < ] <2.

1 mark
Tota 5 marks
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Question 6
A continuous random variable X has probability density function

ax+b ifOosx<1l
f(x) =
0 elsewhere
Themean of Xis s
12°
Find the values of a and b.

4 marks

Question 7

If two events, A and B, are such that Pr(A) ==, Pr(B) =

(2118
gl

and Pr(A|B) = g,find Pr(BJA).

3 marks
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Question 8
The discrete random variable X has the probability distribution
X 0 1 2 3
Pr(X=x) 2p 2p° p’+p 2p°+p

Find the value of p.

2 marks
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Question 9

Part of the graph of y =4 —e” is shown below.

The curve crosses the x-axis at P. The coordinates of P are (log.(2), 0) .

YA

a. Show that the equation of the normal to the curve y=4— e™ at the point P isgiven
1

by y=3

1
x—éloge(Z).

2 marks
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b. Find the area of the region enclosed by thecurvey =4 — e , the normal to the curve at P and the

y-axis.
3 marks
Tota 5 marks
Question 10
Consider the function f: R - R f(X) =X+ J/X° + 1.
a. Show that f'(x) =1+
X+ 1
2 marks
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1

A/x2+1-

b. Given that g(x) = log.(f(x)), show that g'(x) =

3 marks
1
C. Hence, evaluate J- 1 dx.
0 x2 +1
2 marks
Total 7 marks

END OF QUESTION AND ANSWER BOOKLET
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