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Instructions
Answer all questions in the spaces provided.

In all 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 (4 marks)

a.  Lety=(3log,(x)).

Find gi_)_/ 1 mark
dx
b.  Let fx)= %23”
X
Find f’(%—f—r). 3 marks
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Question 2 (4 marks)

Letf’(x)=1+%.

e
a. Given f(0) =4, find the rule for f(x). 2 marks
b. Find the equation of the tangent to y = f(x) at the y-intercept. 2 marks

Question 3 (2 marks)

Solve tan2(2x) — 1 =0 for x, where x € [0, x].
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Question 4 (5 marks)

a. Solve the equation 5 - 2log ,(x) = loge(ﬁ) for x. 2 marks

2
b. Find the value(s) of k for which the equation 5'=125 ko has no solutions for x. 3 marks
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Question 5 (6 marks)
Let f: (-2,4] >R, f(x) =J4—-x-1.

a. Sketch the graph of y = f(x) on the axes below. Label the axis intercepts and endpoints
with their coordinates. 3 marks
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b. Find the area bounded by the graph of y = f(x), the x-axis and the y-axis. 3 marks
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Question 6 (7 marks)

Let X be a continuous random variable with the probability density function

2
) ={kx (1-x) 0<x<1
elsewhere

a. Show that k = 12. 2 marks

b. Find the mean of X. 2 marks

c. Let Y be a continuous random variable with the probability density function

2
g(x)={qx (p—x) 0<x<p
elsewhere
Given that p, g > 0 and the mean of Y is equal to —1:—)’(-), find the value of p and g. 3 marks
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Question 7 (5 marks)

For events A and B, from a sample space where A and B are both independent events, it is known that

Pr(A|B) = % and Pr(B|A) = %

a. Show that Pr(A) = %Pr(B). 1 mark
b. If Pr(AuB) = %, find Pr(B). 3 marks
c. Calculate Pr(A” n B) where A’ represents the complement of A. 1 mark
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Question 8 (7 marks)
The graph of the general hyperbola f(x) = ])—i, where k > 0, is shown below. The point A is located on the

graph with coordinates (a, lc—i) , where a > 0.

e
=
N

=

)

The transformation defined by 7T : R - R2, T(Hj = {_1 0} H is applied to the point A to create an
Yy 0 —1]|y
image point A”.

a. State the coordinates of A” and plot its coordinates relative to A on the graph above. 1 mark

2 a4+k2
-

b. Show that the distance between the points A and A’ can be expressed as 2 marks
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c. i. Find the minimum distance between the two branches of the hyperbola given
by y = f(x). Give your answer in terms of k. 3 marks

ii. Find the value(s) for k where the minimum distance between the two branches of
the hyperbola is less than 10. 1 mark

END OF QUESTION AND ANSWER BOOKLET
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