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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:  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 / 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

Evaluate the following.

(a) ff d—‘i— (x%e?*) dx

(b) = (sin(2x) + ¢*)

(c) [ —2xe***dx

See next page
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(6 marks)

(2 marks)

(2 marks)

(2 marks)
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Question 2

Given % (xe* — e*) = xe*, determine exactly fol(xex + x?)dx.

See next page
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(3 marks)
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Question 3 (3 marks)

The functions f(x) = eg and g(x) = e are graphed below, intersecting at (3, e).

y
) / 'f(x)
3 >0
2 /
1

Determine the area bound by the two curves and the y-axis.

See next page
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Question 4 (3 marks)

Determine the x coordinates of all stationary points of the function:

flx) = f4xet2 —edt

0

End of questions
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Section Two:
Calculator-assumed

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 this assessment.

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 / 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 5 (6 marks)
Given that X~B [n,p], (i.e. a Binomial Distribution) with Var(X) = 1.5 and E(X) = 2.

(a) Determine the value of n and p. (4 marks)

C

(b) Determine an expression for P(X > 1). Do not simplify your answer. (2 marks)

See next page
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Question 6 (5 marks)

A population grows continuously such that % = 0.09P, where P is the size of the

population t years after observation commenced. When observation commenced, the
size of the population was 350 000.

(a) Determine an expression for P in terms of t. (1 mark)

(b)  How long will it take for the population to reach 1 000 0007? (2 marks)

(c) A second population is increasing at the same rate as that from part (a), however
the initial population is unknown. How long will it take for this population to

double in size? (2 marks)

See next page
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Question 7 (4 marks)

The concentration, € mg/KL, of a chemical in the CCGS pool, at time t weeks is given
by € = 0.2(1+ 8t)e™t, for 0 < t < 8. Determine

(a) the exact value of t when the instantaneous rate of change of C with respect to
tis 0. (2 marks)

(b)  the exact maximum concentration of the chemical and state when this occurs.
(2 marks)

See next page
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Question 8 (9 marks)
Consider the discrete probability distribution shown below.
x -1 0 1 2
P(X=x) 0.25 0.3 0.1 p |
(a) Determine
(i) P(X>-1) (1 mark)
(i) PX=-11X<1) (2 marks)
(b)  Given that E(X) = 0.85, determine
(i) the values of p and gq. (3 marks)
(ii) E(2X—-1) (1 mark)

See next page
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Question 8 continued
(c) Giventhat SD(X) = 1.6, determine

(i) SD(3X) (1 mark)

(ii) Var(3X) (1 mark)

See next page
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Question 9 (6 marks)

It is known that 5% of cars manufactured in the Bitsaremissin assembly line will have

some kind of defect.
(a) Ifarandom sample of 8 cars is selected for testing, find that probability that

(i)  no cars have a defect. (1 mark)

(i) exactly 3 cars have a defect. (1 mark)

(i)  no cars have a defect, given that less than 5 cars have a defect.
(2 marks)

(b) What is the largest number of cars that can be selected in a random sample such

that the probability of there being at least 1 defective car is less than 20%?
(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: 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.

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

See next page
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Question 1 (6 marks)
Evaluate the following. |
| Rewsnise
(a) ff :—x x?e?* dx _ [7(,16 2—1] ” \/ F;?Z 2 (2 marks)
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See next page
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Question 2
Given Ed;(xex — e*) = xe*, determine exactly fol(xex + x?)dx. (3 marks)
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See next page



CALCULATOR-FREE 5 MATHEMATICS METHODS Year 12

Question 3 (3 marks)

The functions f(x) = e;'c and g(x) = e are graphed below, intersecting at (3, e).

3 % y
oo A S [t ’)"f’fyai/

A 3
= | -3¢
0
g 35’36’ - (3)(0 ff,@o) / ﬁub “alUé’J]

See next page
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Question Ly (3 marks)

Determine the x coordinates of all stationary points off the function:

flx) = f;xetz —edt

[[x) - [ o e] [uf] /IF f‘]

——

f/()» 3 L’L(ﬁlé)&;@>

Sl o4 pl) =0
#(f/é%i&> =0 / [f’(x) :o]
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% /

End of questions
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Section Two:
Calculator-assumed

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.
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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 toa
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)
X~B [n,p], with Var(X) = 1.5 and E(X) = 2. (i-e. A BnemiAL DisTRIBuTION)

(a) Determine the value of n and p. [I/ﬂr 27117 / [(4 marks)
E(x) 871:7

() 1 ap (p) = L) ap <]

(b) Determine an expression for P(X = 1). Do not simplify. (2 marks)
757"
5
o 5 A $-2
; Cl/ (O.QS) (0,7§>
=/

See next page
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Question & (5 marks)

A population grows continuously such that %’Z— = 0.09P, where P is the size of the

population t years after observation commenced. When observation commenced, the

size of the population was 350 000.

(a)  Determine an expression for P in terms of ¢. (1 mark)

(b)  How long will it take for the population to reach 1 000 0007? (2 marks)
0.09¢

fo0e 000 = 259000 ¢ / [5]
%; //'ééh%9 /y/S

S -//'éé5 /[Mc/)'/ be 10w 00017

(c) A second population is ihcreasing at the same rate as that from part (a), however

the initial population is unknown. How long will it take for this population to

double in size. (2 marks)
0,094 |
R = Be a7y
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See next page
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Question 7 (4 marks)

The concentration, C mg/KL, of a chemical in the CCGS pool, at time t weeks is given
by € = 0.2(1+ 8t)e~t, for 0 <t < 8. Find:

(a) the exact value of t when the instantaneous rate of change of C with respect to ¢
is 0. (2 marks)

N

/ [As w]

(b)

// OVEVa l/ ;F
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4 *

See next page
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Question 8 (9 marks)

Consider the discrete probability distribution shown below.

x -1 0 1 2 3

P(X=x)| 025 0.3 0.1 p q

(a) Determine:

i) P(X >-1) (1 mark)

i) PX=-11X<1) (2 marks)
025

caninl =
‘/EDENOM |

(b)  Given that E(X) = 0.85 determine:

i) the values of p and q. (3 marks)

2 e =1 Loprg 03 O 2

%0 *5¢ 1 () /[g,.@]

iy EQX —1)
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€e next page
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Question 8 continued
(c) Given that SD(X) = 1.6, determine

(i) SD(3X) (1 mark)

3x [ ‘/

(ii) Var(3X) (1 mark)

See next page
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Question 9 (6 marks)

It is known that 5% of cars manufactured in the Bitsaremissin assembly line will have

some kind of defect.
(a) If arandom sample of 8 cars is selected for testing, find that probability that

(i) no cars have a defect. | (1 mark)
g TN
0:95" = [ 06634
/“-e—”ww .
(i) exactly 3 cars have a (1 mark)

(iii) no cars have a defect, given that less than 5 cars have a defect.

0.' é,égff( M (2 marks)

.-wnM-M i
09977846 Y,
6634
p 0 é}é |
(b)  What is the largest number of cars that can be selected in a random sample such

that the probability of there being at least 1 defective car is less than 20%7?

/\/0/76 o /5614;{9 >0 ,g (2 marks)
0:95" > 0-8 8%:7 7
N < R3S0HE

no= 4 / [/wmj

End of questions
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Additional working space
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Additional working space
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