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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= /\/3x2 -4,

Find Q 1 mark
dx
b.  Let f(x) = X’tan(2x).
|
Evaluate f (5) 3 marks
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Question 2 (5 marks)
2

Let f: R\{-1} > R, where f(x)=1 “TIT

a. Sketch the graph of f. Label any intercepts with their coordinates and label any

asymptotes with the appropriate equation. 3 marks
yl\
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b.  Calculate the exact area enclosed by the graph and the lines x =0 and x = 1. 2 marks
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Question 3 (3 marks)
Solve 22*") + 702*") = 4 for b.

Question 4 (2 marks)
Let f: R —> R, where f(x) = 44,

Find the rule for f _l(x).
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Question 5 (3 marks)
The transformation T': R> — R” is defined by

) 36

The image of the curve y = ! + 3 under the transformation 7 has equation y = 2 4.
X X

+b

Find the values of a, b and c.

Question 6 (3 marks)

A binomial experiment has mean 3 and variance —152

Calculate the number of trials n and the probability of success, p.
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Question 7 (4 marks)

a. Let f: R — R, where f(x) = xcos(2x).

Find f"(x). I mark
z
2

b. Hence, find the value of J- xsin(2x)dx . 3 marks
T
6
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Question 8 (4 marks)
Let the random variable X be normally distributed with mean 3.1 and standard deviation 0.4.

Let Z be the standard normal random variable, such that Z ~ N(0, 1).

a. Find ¢ such that Pr(Z > ¢) = Pr(X < 2.3). 1 mark

b. Using Pr(Z<-1) = 16

00" calculate Pr(X <2.7|X <3.5). 3 marks
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Question 9 (12 marks)
A small pot plant is in the shape of a prism. The cross-section is formed by the lines y = %xz, y=landy=9

where x represents the length in cm, as shown in the shaded section of the image below.

y= §x yl\
15+
10+
y=9
51
y=1
I I I I > X
-10 -5 o 5 10
a. i. Calculate the area of the cross-section of the pot plant. 3 marks
il. If the length of the pot plant is 18 cm, what is the maximum volume in cm’? 1 mark
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The pot plant is filled with water. However, it has a small hole and water starts to leak out. The rate at which
the water leaks out is modelled by the function R(f) = 3t2 — 4t + 1, where ¢ is time in hours.

b. After how long is the rate at which the water leaks out at a maximum? 2 marks

c. How long does it take for the water in the pot plant to empty? 4 marks

d. 850 crn3 of water is added after 10 hours.

Will the pot plant overflow? Justify your answer. 2 marks

END OF QUESTION AND ANSWER BOOKLET
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