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MATHEMATICS METHODS Year 12

Section One:
Calculator-free

Your name

Teacher's name

Time and marks available for this section
Reading time before commencing work: 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: il

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. The rules of conduct of the CCGS assessments are detailed in the Reporting
and Assessment Policy. Sitting this assessment implies that you agree fo abide
by these rules.

2. Write your answers in this Question/Answer Booklet.
3. Answer all questions.
4, 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.

5. Supplementary pages for the use of planning/continuing your answer to a
question 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.

6. 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 10 any question, ensure that you cancel the answer you do not wish
to have marked.

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

See next page
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Question 1 (4 marks)
Differentiate the following with respect to x: (Do not simplify your answers)

(a) vy = 5sin® (3x) (2 marks)

(b) y=3x(8x*-2x)5 (2 marks)

See next page
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Question 2 (3 marks)
. P d_y . m

Given the function y = To then - = a3

(a)  State the values of m and n. (2 marks)

(b)  Determine the instantaneous rate of change of y when x = 1.5. (1 mark)

See next page
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Question 3 (4 marks)

A spherical balloon is leaking gas. Use the Incremental formula to estimate the
percentage change in the radius if its volume decreases from 800 cm? to 788 cm?®.

See next page
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Question 4 (4 marks)

Sketch a function y = f(x) with all of the following features. Label the critical features
clearly.

f(=2)=f(6)=f(8)=0
fA=fM=0
f'4y=0

f"(x) <0 for x < 4only

fGx)

End of questions
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Your name

Teacher's 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.



MATHEMATICS METHODS Year 12 2 CALCULATOR-ASSUMED

Instructions to candidates

1. The rules of conduct of the CCGS assessments are detailed in the Reporting and
Assessment Policy. Sitting this assessment implies that you agree to abide by these
rules.

2. Write your answers in this Question/Answer Booklet.

3. Answer all questions.

4. 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.

5. Supplementary pages for the use of planning/continuing your answer to a question
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.

6. 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.

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

See next page
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Question 5 (6 marks}
A particle is moving afong a straight line that runs in an east-west direction. lts position
2
function s(¢) at time ¢ is given by s(t) = 24:1
(a) Determine the velocity function of the particle. (1 mark)

(b)

(c)

(d)

The particle is moving in an easterly direction when the velocity is positive. Use the
graph of the velocity function on your calculator to determine when the particle is
moving in a westerly direction. (2 marks)

Use the graph of the velocity function to determine the maximum speed of the
particle and when it is attained. : (2 marks)

Calculate the position of the particle at the time when the maximum speed is
attained. (1 mark)

See next page
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Question 6

3

If f(x)=(1-x%):z, then determine

(@ f"().

(b) the domain of f"(x).

4

See next page
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(3 marks)

(1 mark)

(2 marks)
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Question 7 (5 marks)
The function k is defined so that h(0) = 2 and A'(0) = 1.

(a) If f(x)} = x X h(x), then determine f'(0). (2 marks)
(b)  If g(x) = h(x) = 7, then determine g'(0). (3 marks)

See next page



MATHEMATICS METHODS Year 12 6 CALCULATOR-ASSUMED

Question 8 (6 marks)

A cone is inscribed in a sphere of radius a, centred at O. The height of the cone is x and
the radius of the base is r, as shown in the diagram.

(a) Show that the volume, V, of the cone is given by V = %n(Zaxz - x3) (2 marks)

(b)  Find the value of x for which the volume of the cone is a maximum. Verify that your
value of x gives the maximum value. (4 marks)

See next pége
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Question 9 _ (10 marks)
The graph of a function f(x) is given on the interval -1 < x < 9.

|

(a) A, B, C, D are four points on the graph of f(x). Determine whether the first and
second derivatives are positive, negative or equal to zero at these points. Record

your findings in the table below. (4 marks)

Point F(x) fr(x)
A

B
C
D

(b) Indicate on the graph of f above the other two inflection points and label them E
and F. . (2 marks)

(c)  Sketch the graph of f'(x) on the same axes of the graph of f(x) above.
(4 marks)

End of questions
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Time and marks available for this section
Reading time before commencing work: 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. The rules of conduct of the CCGS assessments are detailed in the Reporting
and Assessment Policy. Sitting this assessment implies that you agree to abide
by these rules.

2. Write your answers in this Question/Answer Booklet.
3. Answer all questions.
4, You must be careful to confine your response to the specific question asked and

to foliow any instructions that are specified to a particular question.

5. Supplementary pages for the use of planning/continuing your answer to a
question 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.

6. 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.

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

See next page
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Question | (4 marks)

Differentiate the following with respect to x: (Do not simplify your answers)

(a) y = 5sin?(3x) (2 marks)
4 .
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See next page
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Question 2 (3 marks)

Given the function y = —

(a)

(b)

! thenZ=_"T
Vax+3 dx ~ (4x+3)"

State the values of m and n. ' (2 marks)
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dy ! 7
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Determine the instantaneous rate of change of y when x = 1.5. (1 mark)
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See next page {
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Question 3 (4 marks)

A spherical balloon is leaking gas. Use the Incremental formula to estimate the
percentage change in the radius if its volume decreases from 800cm® to 788cm?.

.
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Question 4

6

CALCULATOR-FREE

(4 marks)

Sketch a function y = f(x) with all of the following features. Label the critical features
clearly.

f(=2)=f(6)=f(8)=0
fAO=fM=0

F'(4) =0

f"(x) <0 for x <4only

End of questions
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Your name
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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. [t 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

The rules of conduct of the CCGS assessments are detailed in the Reporting and
Assessment Policy. Sitting this assessment implies that you agree to abide by these
rules.

Write your answers in this Question/Answer Booklet.

Answer all guestions.

You must be careful fo 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 question
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 cannof be aliocated 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 5 (6 marks)
A particle is moving along a straight line that runs in an east-west direction. Its position
2
function s(t) at time t is given by s(t) = ;:
(a) Determine the velocity function of the particle, (1 mark)

2wl ok Y,
(é”ﬂ)?’

(b)  The particle is moving in an easterly direction when the velocity is positive. Use the
graph of the velocity function on your calculator to determine when the particle is
moving in a westerly direction. (2 marks)

v(E) =

p L7 0436 4/

RN

Db #3k
(c) Use the graph of the velocity function to determine the maximum speed of the
particle and when it is attained. (2 marks)
A t- 095
¢
Max J/oeeaé = fOYS /
1\
(1-ofs, fo¥s)
(d)  Calculate the position of the particle at the time when the maximum speed is
attained. (1 mark)

s(os) - g w2/

=

See next page
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Question & (3 marks)
It FGO) = (1—x2)2 ;

(a) determine f”(x).
(1 mark)

C/Q%ﬁﬂ( ' ,ff'”(x) = e —

(b) determine the domain of f”(x).

m > D
) A ?
P ,.x > O J%/w%

-l « X < |
/ /
Joweyr uffﬁ‘/

(2 marks)

See next page
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Question 7 (5 marks)
The function h is defined so that 2(0) = 2 and ’'(0) = 1.

J '

(a)  If f(x) = x X h(x), determine f’(0). (2 marks)
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(b)  If g(x) = h(x) — = determine g'(0) Dy - oV - {3 marks)
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See next page /5
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Question 8 (6 marks)

A cone is inscribed in a sphere of radius a, centred at O. The height of the cone is x and
the radius of the base is r, as shown in the diagram.

(a) Show that the volume, V, of the cone is given by V = én(Zax2 —x%) (2 marks)
/ :
\/:S/rr,f’h 2 rer
h=x
= 2
v STT/ {1) e dl = rl+(x’Q)L
2 2 >
X / - _ -
v f’gﬁ(zapx‘))c / = a0
(Subin) r- =gt 42ax -a®
3 2
V:éﬂ'@m(,‘l) re . 2&1;(,—-96:2’

f Feﬁwr"f/ | V (finds )

(b) Find the value of x for which the volume of the cone is a maximum. Verify that your

value of x gives the maximum value. (4 marks)
vV _ E,
max C’L =0 iy (Sx L"OL)T[’ 0 / (ng‘/ 70>

Solve 3y -lax =0

x:af 7 [x:?)

.

HJco{ X*0  as x>hu'jLJr"
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3 |
N ’L}i“ <0 .. Max /(fﬁ‘iio)
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Question 9 (10 marks)

The graph of a function f(x) is givenon the interval 1 < x <9,

n

I
|
t

: {](X,) -tV
' - kﬁL ia%s v4
=3 - ow PL‘\ /
- 3Lnetm.l 5I‘“Pf ‘/

(a) A, B, C, D are four points on the graph of f(x). Determine whether the first and

second derivatives are positive, negative or equal to zero at these points. Record

your findings in the table below. (4 marks)
Point f'(x) 7 (x)
A NEG pos /
g NEG ZER0 /
c ZERO pos . /
° Pos NE G /

(b) Indicate on the graph of f above the other two inflection points and label them E and
F. {2 marks)
J / (ﬂn araf{../)

(c) Sketch the graph of f'(x) on the same axes of the graph of f(x) above.

(3@@ Gme)

{4 marks})

End of questions



