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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 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 (5 marks)

Rewrite the following as single a logarithm:

(@) 1+ 2log(x)—log(1+y) | (2 marks)

(b)  2In(3)+ In(16)-2In (%) (3 marks)

See next page
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Question 2 (4 marks)

Lety = xlog.(3x)

. dy
(@) Find - (2 marks)

(b)  Hence, calculate flz(loge(Sx) + 1)dx. Express your answer in the form
log.(a), where a is a positive integer. (2 marks)

See next page
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Question 3 (3 marks)

Find the maximum value of y = x2e73%,x > 0. No test for the nature of the stationary
point is required.

Question 4 (3 marks)

The area enclosed between the curve y = ﬁ , the lines x = 1 and x = 3 and the

x — axis can be written as log, B square units. Calculate the value of B.

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. 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 5 (5 marks)

The length of time, T minutes, that a Mathematics Methods student takes to answer an
examination question is a random variable defined by the probability function whose
graph is shown below.

f(t)‘

o

0 ; '
(a)  State the value of a so that f is a probability density function. (1 mark)
(b) Hence, state the rule for the probability function, f. (2 marks)
(c) Find P(T < 1). (2 marks)

See next page
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Question 6 (2 marks)

In a large population of fish, the proportion of angel fish is 0.25. Let P be the random
variable that represents the sample proportion of angel fish for samples of size n drawn
from the population.

Find the smallest integer value of n such that the standard deviation of P is less than or
equal to 0.01.

See next page
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Question 7 (10 marks)

The travelling time for shuttle buses from train station A to train station B (Route AB) is
found to be normally distributed with a mean arrival time of 3 hours and 45 minutes and
standard deviation of 8 minutes.

(a) Find the probability that a bus on Route AB will complete its journey in under 3
hours and 50 minutes. Give your answer correct to three decimal places.

(2 marks)

(b)  Hence, find the probability that the same bus will be no earlier than 5 minutes
from its mean arrival time. Give your answer correct to three decimal places.

(2 marks)

(c) 90% of the shuttles will complete the Route AB within t minutes. Find ¢t correct to
the nearest minute. (2 marks)

(d)  Within what range of times could we be 95% confident of completing Route AB?
(2 marks)

A random sample of the travel time to complete Route AB is taken from the time sheets
of 10 shulttles.

()  What is the probability that of the 10 times selected, 6 of them will have completed
the journey in under 3 hours and 50 minutes? Give your answer correct to four
decimal places. (2 marks)

See next page
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Question 8 (3 marks)

The probability density function for a continuous random variable X has the rule

_ (asin(mx) for 0<x<1
A { 0 otherwise
(a) Find the value of a. (1 mark)
(b) FindP(x<I|xs<d (2 marks)
Question 9 (3 marks)

Jo, a physiotherapist, is undertaking a study of her patients’ exercising habits. She
decides to ask every eighth patient about their exercise habits.

(a)  What type of sample is this? (1 mark)

(b) Is this method of sampling valid? Justify your answer. (2 marks)

See next page
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Question 10 (3 marks)

The graph of y = alog,(x — b) + c is shown below.

Calculate the exact values of b, ¢ and a.

See next page
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Question 11 (4 marks)

During the COVID-19 pandemic Jeff's Gin Distillery that once produced ethanol for gin,
now uses it to produce sanitizer. It fills bottles of sanitizer uniformly to between 245 ml
and 253 ml.

The label on the bottle states that it holds 250ml.

(a)  Determine the probability that a bottle selected randomly from the production line
contains less than the labelled amount. (1 marks)

(b) Calculate the mean and standard deviation of the amount of sanitizer in the
bottles. (3 marks)

End of questions
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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
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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 Bookilet.
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
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.

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

Rewrite the following as single a logarithm:

(a)

-—

(b)

1

((

1+ 2log(x) —log(1 +y)
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(5 marks)

(2 marks)
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Question 2 (4 marks)
v \4
Lety = x[loge(Bx) Uy uv’
(a) Find %, (2 marks)
dx .

&((TLO z /{m (378) oL / (wes ,produ.c{ RuL&)

GRS

(b)  Hence, calculate f12(10g6(3x) + 1)dx. Express your answer in the form
log.(a), where a is a positive integer. (2 marks)

)41 d [ .
j 1 (3x) %«1914(3> , J (/,,hf?m/?s\)

= Jdnb - An3
S 36 a3

= @ / (/w.w o An (a) /Qm\/

See next page
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Question 3 U Y (3 marks)

Find the maximum value of y = xz/e‘g",x > 0. No test for the nature of the stationary
{

point is required. ' y
p@ U vitov
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The area enclosed between the curve y = 3;%1 , the lines x = 1 and x = 3 and the x — axis can be written

Question 4
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End of questions
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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 5 (5 marks)

The length of time, T minutes, that a Mathematics Methods student takes to answer an
examination question is a random variable defined by the probability function whose
graph is shown below.

>

PO A = om e

4
(a)  State the value of a so that f is a probability density function. (1 mark)

0

/= 5(+) xa

(b) - Hence state the rule for the probability function f. (2 marks)
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(c)  Find Pr(T < 1). (2 marks)
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See next page
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Question 6 (2 marks)

In a large population of fish, the proportion of angel fish is 0.25. Let P be the random
variable that represents the sample proportion of angel fish for samples of size n drawn

from the population.
Find the smallest integer value of n such that the standard deviation of Pisless thanor

equal to 0.01.

sol (P) = /j%@

S
S J (ks o ‘3
\ ,

n

«

0.0

See next page
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Question 7 (10 marks)

The travelling time for shuttle buses from train station A to train station B (Route AB) is
found to be normally distributed with a mean arrival time of 3 hours and 45 minutes and
standard deviation of 8 minutes.

(a)  Find the probability that a bus on Route AB will complete its journey in under 3
hours and 50 minutes. Give your answer correct to three decimal places.

A7 225 min marks)
U= Emin Tv/\/ns’ 3) P(T <230) =
(Fa/fw{wg) , AT <230) /(24)

(b)  Hence, find the probability that the same bus will be no earlier than 5 minutes
from its mean arrival time. Give your answer correct to three decimal places.

(2 marks)
?(22047 4 0D ) = (0734
or v/
(c)  90% of the shuttles will complete the Route AB within t minutes. Find t correct to
the nearest minute. 2 marks
Jnv Novm - ( )

(d)  Within what range of times could we be 95% confident of completing Route AB ?
(2 marks)

20930 <« T < 240.6§
left ¢ right
29 < T <24y (<% ‘7)

=
A random sample of the travel time to complete Route AB is taken from the time sheets

of 10 shuttles.

(e)  What is the probability that of the 10 times selected, 6 of them will have completed
the journey in under 3 hours and 50 minutes? Give your answer correct to four
decimal places. (2 marks)

6

L 19 \
%lNoyWﬂ : (6 é)c/l?)q} (0,266) =

/
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Question 8 (3 marks)

The probability density function for a continuous random variable X has the rule

_fasin(mx) for 0<x<1
re) = { 0 otherwise
(a) Find the value of a. (1 mark)
/
; A |
s hj (lass B / a glnﬁTL) ot =l
N
8 / (;‘s'?)
(b)  Find Pr(X <Z|X <3). (2 marks)
2L £ '/
pxeh noxeh) G
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Question 9 ( 0-2 qzq} (3 marks)

Jo, a physiotherapist, is undertaking a study of her patients’ exercising habits. She
decides to ask every eighth patient about their exercise habits.

(a) What type of sample is this? . 4 | (1 mark)
S:nglema be &;M/O/mﬁ J
(b) Is this method of sampling valid? Justify your answer. (2 marks)
@ a;sum}mj Hat order of 5am/0/tn5
s 7 randd m,
(‘ANSW) (P\EMON)

e
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Question 10 (3 marks)

The graph of y = alog,(x — b) + ¢ is shown below.

@ Sub m (0 &) = a /bje (,b>7uc

f
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Question 11 (4 marks)

During the COVID-19 pandemic Jeff's Gin Distillery that once produced ethanol for gin,
now uses it to produce sanitizer. It fills bottles of sanitizer uniformly to between 245 mi

and 253 mil.
The label on the bottle states that it holds 250ml.

(a) Determine the probability that a bottle selected randomly from the production line
contains less than the labelled amount. (1 marks)

S A
P(x < zso)

oo\

(b) Calculate the mean and standard deviation of the amount of sanitizer in the
bottles. (3 marks)

S (mem)

z 753 2
I » (z«zw)x’/g A - 53 (%)
/)
S0 = S

~

End of questions






