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MATHEMATICS SPECIALIST Year 12

Section One:
Calculator-free

Student name

Teacher name

Time and marks available for this section

Reading Time: 2 minutes
Working time for this section: 15 minutes
Marks available: 15 marks

Materials required/recommended for this section
To be provided by the supervisor

This Question/Answer Booklet

Formula Sheet

To be provided by the candidate
Standard items: pens (blue/black preferred), pencils (including coloured), sharpener,
correction fluid/tape, eraser, ruler, highlighters

Special items:  nil

Important note to candidates

No other items may be taken into the examination room. It is your responsibility to
ensure that you do not have any unauthorised notes or other items of a non-personal
nature in the examination room. If you have any unauthorised material with you, hand it
to the supervisor before reading any further.
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Instructions to candidates

1.

Write your answers in this Question/Answer Booklet.

Answer all questions.

You must be careful to confine your response to the specific question asked and
to follow any instructions that are specified to a particular question.

Supplementary pages for the use of planning/continuing your answer to a
guestion have been provided at the end of this Question/Answer booklet. If you
use these pages to continue an answer, indicate at the original answer where
the answer is continued, i.e. give the page number

Show all your working clearly. Your working should be in sufficient detail to
allow your answers to be checked readily and for marks to be awarded for
reasoning. Incorrect answers given without supporting reasoning cannot be
allocated any marks. For any question or part question worth more than two
marks, valid working or justification is required to receive full marks. If you repeat
an answer to any question, ensure that you cancel the answer you do not wish
to have marked.

It is recommended that you do not use pencil, except in diagrams.

See next page
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Question 1 (4 marks)

Find the gradient of the curve xy® = 51ny at the point (0,1).

See next page
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Question 2 (6 marks)

A particle moves in a straight line with acceleration given by ¥ = —9x, where x is the
position of the particle at time t. The particle’s initial position and velocity are x(0) = 0
and x(0) = 4. Find:

(@ the period and amplitude of the motion. (3 marks)

(b) the particle’s position, velocity and acceleration at time t. (3 marks)

See next page
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Question 3 (5 marks)
Triangle ABC is right angled at A, and AB = 20 cm. The angle ABC increases at a

constant rate of 1° per minute. At what rate is BC changing at the instant when angle
ABC is 30°?

End of questions
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MATHEMATICS SPECIALIST Year 12

Section Two:
Calculator-assumed

Student name

Teacher name

Time and marks available for this section
Reading time before commencing work: 3 minutes
Working time for this section: 30 minutes
Marks available: 30 marks

Materials required/recommended for this section
To be provided by the supervisor

This Question/Answer Booklet

Formula Sheet (retained from Section One)

To be provided by the candidate
Standard items: pens (blue/black preferred), pencils (including coloured), sharpener,
correction fluid/tape, eraser, ruler, highlighters

Special items:  drawing instruments, templates, and up to three calculators approved
for use in the WACE examinations

Important note to candidates

No other items may be taken into the examination room. It is your responsibility to
ensure that you do not have any unauthorised notes or other items of a non-personal
nature in the examination room. If you have any unauthorised material with you, hand it
to the supervisor before reading any further.
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Instructions to candidates

1.

Write your answers in this Question/Answer Booklet.

Answer all questions.

You must be careful to confine your response to the specific question asked and
to follow any instructions that are specified to a particular question.

Supplementary pages for the use of planning/continuing your answer to a
guestion have been provided at the end of this Question/Answer booklet. If you
use these pages to continue an answer, indicate at the original answer where
the answer is continued, i.e. give the page number

Show all your working clearly. Your working should be in sufficient detail to
allow your answers to be checked readily and for marks to be awarded for
reasoning. Incorrect answers given without supporting reasoning cannot be
allocated any marks. For any question or part question worth more than two
marks, valid working or justification is required to receive full marks. If you repeat
an answer to any question, ensure that you cancel the answer you do not wish
to have marked.

It is recommended that you do not use pencil, except in diagrams.

See next page
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Question 4 (6 marks)

When used in a torch, the lifetime of a single 9 Volt C size battery was observed to be
normally distributed with a mean of u hours and a standard deviation of o hours.

A student bought 30 boxes of these batteries, with 36 batteries in each box, and
calculated the average lifetime for the batteries in each box. The mean of the averages
was 30.45 hours and the standard deviation of the averages was 0.38 hours.

(@) Use this information to determine estimates for u and o. (3 marks)

(b)  The batteries in one of the boxes lasted for a total of 1094 hours. Use this
sample of 36 batteries to construct a 99% confidence interval for the lifetime of
this type of battery. (3 marks)

See next page
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Question 5 (8 marks)

A tank contains 30 litres of a solution of a chemical in water. The concentration of the
chemical is reduced by running pure water into the tank at a rate of 1 litre per minute
and allowing the solution to run out of the tank at a rate of 2 litres per minute. The tank
contains x litres of the chemical at time t minutes after the dilution starts.

—-2Xx

dx _
€) Show that — T30 (2 marks)
(b) Find the general solution of this differential equation, in terms of x,, where x,, is
the initial amount of chemical in the tank. (5 marks)

See next page
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Question 5 continued

(c) Find the fraction of the original chemical still in the tank after 20 minutes.
(2 mark)

See next page
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Question 6 (7 marks)

A population grows according to the differential equation:

dP—OOZSP(l P ) 0<P <1000
dt 1000/’

where P is the population at time t. When t = 0, P = 20.

@) Find the population P at time t, leaving answers in exact form where necessary.
(5 marks)

See next page
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Question 6 continued

(b) Find the population when the rate of growth is at a maximum. (2 marks)

See next page
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Question 7 (9 marks)

A first-order differential equation has a slope field as shown below. The solution of the
equation passes through the point P(—2, 0), where the value of the slope is 0.5.
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(@) The general differential equation for the slope field is of the form below, where a
and b are constants:

dy
— b
I a(y +b)

Derive the solution to this equation that passes through P in the form y = f(x).
(6 marks)

(b)  Sketch the solution of the equation that passes through P(—2,0), where the
value of the slope is 0.5, onto the graph at the top of the page. (3 marks)

End of questions
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Additional working space

Question number:




CALCULATOR-ASSUMED 10 MATHEMATICS SPECIALIST Year 12
Additional working space

Question number:
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