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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 1 mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Question 1 (3 marks)

Let h:(—©, a) >R, h(x)zM and « is a real constant.

loge(_3x)
a. Find #'(-1). 2 marks
b. Find the largest value of a such that # is defined. 1 mark
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Question 2 (4 marks)

1 1
Let f:D—>R, f(x)=—+ and D is the maximal domain of .
A S (x) AN /-
a. Find f'(x). 1 mark
b. If g(x) is an anti-derivative of f(x) and g(0)=\/§, find g(x). 3 marks
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Question 3 (5 marks)

Let f:(—oo, %j—m, f(x)=x*-2x.

a. Findtheruleof /. 2 marks

b. State the domain of . 1 mark

c. Let g be the function obtained by applying the transformation 7' to the function / where

(e

Find the values of a, b and ¢ given that g(x)=—-2x* +8x—1. 2 marks
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Question 4 (3 marks)

Let the functions f:D >R, f(x)=x" -1 and g:(-»,3]—> R, g(x) =log,(8—x).

a. Find the rule for the function # where h(x)=g(f(x)). 1 mark

b. Find the maximal domain D for which /4 exists. 2 marks
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Question 5 (3 marks)

Let f:[-1, 1> R, f(x)=-2x"+ax> +bx where a and b are real constants.

The average rate of change of f over its domain is -3 and the average value of f is —6.

Find the values of a and 5.
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Question 6 (2 marks)

Let X be a normally distributed random variable with mean 24 and standard deviation 5.

Find the value of b if Pr(X <b) = Pr(Z >§j where Z is the standard normal random variable.
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Question 7 (4 marks)
The Acme Battery Company makes batteries that are sold in packets of 16. The probability

that a battery will last for more than 100 hours is %

a. Find the probability that at least 15 batteries in a packet will last for more than 100

hours. Express your answer in the form %(%) where q, b and n are integers. 2 marks

James buys a packet of batteries made by the Acme Battery Company. The first battery he
uses lasts for more than 100 hours.

b. Find the probability that at least 15 batteries in the packet bought by John last for more

p
k( 1)1 where k, p and m are

than 100 hours. Express your answer in the form —

integers. 2 marks
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Question 8 (4 marks)

a. Find the derivative of x* log,(x). 1 mark

b. Hence find the area bounded by curve y = xlog,(x) and the x-axis between x =1
and x=e. 3 marks
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Question 9 (6 marks)

Let £(8)=2cos>(0) and g(8)=3sin(0).

a. Solve f(6)=g(0) for 6. 3 marks

b. Find the maximum difference between the values of f(8) and g(8). 3 marks
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Question 10 (6 marks)

a. Solve 3> <3 14 for x. 3 marks
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b. Solve log,,(16)<-2 for x. 3 marks

END OF QUESTION AND ANSWER BOOK
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