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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, highiighters

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 using a blue or black pen.
Do not use erasable or gel pens.

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 1 (6 marks)

The graph of y = 2 + x? — x + 2 is sketched below. Points A and B are the tuming

points. Yi

(0,2)

—

(a) Determine the coordinates of A and B.

=

(3 marks})

(b) For what values of x is the curve concave up? Give reason for your answer.
(2 marks)

(c) Forwhat values of k has the equation x® + x? — x + 2 = k three real solutions?
(1 mark)

See next page
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Question 2 (5 marks)

If £(x) = (1 — x2)z,

(a) determine f"(x). Do not simplify your answer. (3 marks)

(b)  determine the domain of f"(x). (2 marks)

See next page
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Question 3 (4 marks)

(a) Sketch the graphs of y = e and y = e* on the one set of axes and clearly
indicate, by shading the region, the area given by foz e *dx+ f_oz e*dx. (2 marks)

A

F 3

(b) Evaluate J'Gz e™* dx + f_oz e* dx. (2 marks)

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, notes on one unfolded sheet of A4
paper 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

ik 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 using a blue or black pen.
Do not use erasable or gel pens.

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.

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

See next page
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Question 4 (7 marks)

12% of the population is left-handed. Determine the probability that in a randomly
selected group of four people

(a) all are left-handed. (2 marks)
(b) there are exactly three right-handed people. (1 mark)
{c) there are more left-handed people than right-handed people. (2 marks)

(d) they are all left-handed, given that there are more left-handed people than right
handed people in the group. (2 marks}

See next page
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Question 5 (5 marks)

A rope is hanging freely between two walls 4 metres apart. One end of the rope is
attached to a point 8 metres above ground level, whilst the other end is attached to the
left wall 4 metres above ground level.
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The height of the rope x m from the left wall is- modelled by the equation

h(x) = ax* + bx + ¢, for 0 < x < 4. The rope hangs in such a way that it passes
through the point C, a distance of one metre from the left wall, and 2 metres above the
ground.

(a) State the coordinates of points A, B and C. (1 mark)
(b) State the value of ¢, as modelled by the equation h(x) = ax? + bx + c. (1 mark)
It is known that b+ 4a =1and b + a = —2. (1 mark)

(c) Determine h(x),for0 < x < 4.

See next page
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Question 5 continued

A straight rod joining the points A and B is now placed against the walls, as shown

below. wall wall
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(d) How far from the left wall is the separation between the rod and the rope

greatest?
(2 marks)
Question 6 (4 marks)
Given f:f(x)dx = 15, evaluate:
(@) [ 3f(x)dx (1 mark)
b) [ [F) +3ldx+ [ F(x)dx (3 marks)

See next page
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Question 7 (4 marks)

Some of the world’s oldest paintings can be found in the caves near the town of
Lascaux in France. To determine the age of these paintings, use is made of the
Carbon-14 method. Over a long period of time, the radioactive Carbon-14 atoms (in the
wood in the cave, and paint flakes on the ground close to the paintings) decay. It is
estimated that the half-life of these atoms is 5568 years.

The level of radioactivity in the atoms is modelled by the equation

ar —kR,where k > 0.
dt

(a) Determine the value of k. (Give your answer to 6 decimal places) (2 marks)

(b)  The level of radioactivity of the Carbon-14 atoms was found to have decreased
by 97%. Determine the approximate age of the paintings.
(2 marks)

See next page
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Question 8 (8 marks)

Stratified sampling was used to find the proportion of teenagers that like mountain
biking. There were 40 teenagers in the sample and the proportion (§) that liked
mountain biking was 0.68.

Given the standard error of the sample proportion (se(g)) is given by the equation

A\ |B(-P)
se(p)= ayree’
(a) calculate the standard error of the sample proportion, correct to three decimal

places. (2 marks)

(b) determine the 95% confidence interval within which one would expect the
proportion, p, of teenagers that like mountain biking to lie. (2 marks)

(c) determine the number of teenagers that should be in the sample in order for the
standard error for the sample proportion to be less than 0.05. (2 marks)

(d)  Show that if the actual proportion of teenagers who like mountain biking is 0.75,
then for a sample of 40 teenagers, the standard deviation of the sample

proportion (sd(p)) is less than the standard error of the sample proportion (se(p}).
(2 marks)

See next page
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Question 9 (2 marks)
The 95% confidence interval for the proportion of Rotto ferry tickets that are cancelled on

the intended departure day from Rous Head is calculated from a large sample to be
(0.039, 0.121). Determine the sample proportion from which the interval was constructed.

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: 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 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.

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

See next page
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Question 1 (6 marks)

The graphofy =x3 + x%2 —x + 21is sketched below. The points A and B are the turning

points. yi

3 )

—

(&) Find the coordinates of A and B.

(3 marks)
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(b) Forwhat values of x is the curve concave up? Give reason'%? your answer.
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(2 marks)
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(c) Forwhat values of k has Ll'_lg__e_zﬂuation x3 + x2 — x + 2 = k three real solutions?

(1 mark)
417
57 k<3

See next page
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Question 2 (5 marks)

If £(x) = (1 x2)3,

(a) determine f"(x). Pe not 5‘““? ‘c‘:) Yeor answer . (3 marks)

I =2 (- x) (ZL) /(i Rl
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(b) determine the domain of f"(x).

(2 marks)
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See next page 5
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Question 3 | (4 marks)

(a) Sketch the graphs of y = e™* and y = e* on the one set of axes and clearly
indicate, by shading the region, the area given by foz e ™™ dx + f_oz e*dx. (2marks)
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(b) Evaluate foze"‘ dx + f_ozex dx. (2 marks)
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End of questions
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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 nhon-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 follow any instructions that are specified to a particular question.

5. Supplementary pages for the use of planning/continuing your answer fo 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

fo have marked.

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

See next page
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Question L (7 marks)

Twelve percent of the population is left-hnanded. What is the probability that in a
randomly selected group of four people

L ? \
(a) all are left-handed Y Bim (u' 0.2 ) / (2 marks)
() - 0000207 J/
(b) there are exactly three right-handed people? (1 mark)

= - o031 /

{c)—there-are-more-left-handed people than right-handed people? —2-marks)—

Iﬁ(L 7@\) _ P(y >,3\) S

= 00062899

o N R T

(d) they are all left-handed, given that there are more left-handed people than right-
handed people in the group? (2 marks)
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See next page < ;
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Question 5 (5 marks)

A rope is hanging freely between two walls 4 metres apart. One end of the rope is
attached to a point 8 metres above ground level, whilst the other end is attached to the

left wall 4 metres above ground level.
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The height of the rope x m from the left wall is modelled by the equation

h(x) = ax? + bx + ¢, for 0 < x < 4. The rope hangs in such a way that it passes
through the point C, a distance of one metre from the left wall, and 2 metres above the
ground.

(a) State the coordinate i (1 mark}

/" .”7”3/ Save a//)

0 rect
(b) State the value of c. (1 mark)
¢
—_— /
ltisknownthatb+4a=1andb+a = ~2. (1 mark)

(¢) Determine h(x),for0 < x < 4.

gel !'b: _2 = (lessiael

A = A3k /

See next page {
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Question 5 continued

A straight rod joining the points A and B is now placed against the walls, as shown

below. wall wall
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(d) How far from the left wall is the separation between the rod and the rope

greatest? 3 -
Lrne e?/u r(%) = Xr¥ (2 marks)
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Question 6 (4 marks)

Given fzsf(x)dx = 15, evaluate:

(@) J;3f(x)dx (1 mark)
- e T——
-3 16) dx QQ /
(b) [, [f(0)+3ldx+ [ f(x)dx (3 marks)
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See next page
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Question 7 (4 marks)
Some of the world's oldest paintings can be found in the caves near the town of

Lascaux in France. To determine the age of these paintings use is made of the Carbon-
14 method. Over a long petiod of time, the radioactive Carbon-14 atoms (in the wood in
the cave, and paint flakes on the ground close fo the paintings) decay. It is estimated

that the half-life of these atoms is 5568 years.

The level of radioactivity in the atoms is modelled by the equation

& - —kR,where k > 0.
dt
(a) Determine the value of k. (Give your answer to 6 decimal places) (2 marks)
e Vi
K- Kee bt e - coux
Ao /
_K (5563)

0.5 = ¢

K= O’OIUO/ZQ (60@9)

/

(b) The level of radioactivity of the Carbon-14 atoms was found to have decreased

by 97%. Determine the approximate age of the paintings.
(2 marks)

K= 0-03 R,
S 003 - @‘0'000/2(#(&), 4
Printing s vam [if §dp umf)/

on w 7(5 (:f all Jf UW{)

1

See next page
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Question 8 (8 marks)

Stratified sampling was used to find the proportion of teenagers that like mountain
biking. There were 40 teenagers in the sample and the proportion () that liked
mountain biking was 0.68.

Given the standard error of the sample proportion (se($)) is given by the equation

.\ 1-9
Se(p)"—' 75(40?3),

(a) calculate the standard error of the sample proportion, correct to three decimal

places. (2 marks)
AN D6& » 0«32
se(@)= \/ - T S/
\ 4o
= 0.0 /
—(b) what'is the 95% confidence interval within-which one would expect the proportion, — E—
p, of teenagers that like mountain biking to lie. %/ A (2 marks)

p Y74 1.0 \ e B ——
(6§ £ 10 (00) 0:535 £ p 2 0825
o e & o A
V/ ! /r

/’/‘
(c) how many teenagers should be in the sample in order for the standard error for

the sample proportion (se(p)) to be less than 0.05? o
0-05 - [ TESE
_ =
no= E0Y Y,
N = BF teens S (mst voerd )

(d)  Show that if the actual proportion of teenagers who like mountain biking is 0.75,
then for a sample of 40 teenagers, the standard deviation of the sample '
proportion (sd(p)) is less than the standard error of the sample proportion (se(p)).

m:’_b_ ?_’ (2 marks)
sd 7)) - J:--:—ffj*-‘ . A |
/’9} F__[//O Se (f)) =z Or 0‘{1(__{ l/ﬂ@‘vm(ﬁ)>

/)

b S
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a‘* 50{ Fl\/ < Se (PA)

/
as m? wivedl -

o
See next page e 8’
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Question 9 (2 marks)

The 95% confidence interval for the proportion of Rotto ferry tickets that are cancelled on
the intended departure day from Rous Head is calculated from a large sample fo be
(0.039, 0.121). Determine the sample proportion from which the interval was constructed.
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End of questions
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