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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 (7 marks)

Determine the following.

(a) [e™*H3dx (1 mark)

by = (x%e*) | (2 marks)

See next page
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Question 1 continued

Evaluate the following.

(c) foz 3(x + e3*)dx (2 marks)

(d) J‘Og% sin(u)du (2 marks)

See next page
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Question 2 (3 marks)

For a $5 monthly fee, a TV repair company guarantees customers a complete service. The
company estimates the probability that a customer will require one service call in a month
is 0.05, the probability of 2 calls is 0.01 and the probability of 3 or more calls is 0.00. Each

call costs the repair company $40.

" (a) Complete the table below. (1 mark)
Calls 0 1 2 - =3
Gain (g) =75
P(G=g) 0.05 0.00

(b) What is the TV repair company’s expected monthly gain from such a contract?
' (2 marks)

See next page
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Question 3 {5 marks)
(a) Determine Z—z where y = xe?*1 (2 marks)
(b) Hence, determine [ xe?*~' dx (3 marks)

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 ali 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 4 (4 marks)

Assume one in 300 Australian adults were plumbers. One Australian adult was
randomly selected and it was noted whether he/she was a plumber. Define X as the
random variable associated with this trial.

(a)  Describe the distribution of X, include its parameter(s). (2 marks)

(b)  State the mean and variance of this distribution. (2 marks)

See next page
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Question § | (6 marks)

The table shows the pdf of a discrete random variable, where E(X) is the expected .
value of X.

x 1 2 3 4 5
P(X = x) 0.2 p 0.3 q 0.1
(a) IfE(X?) = 8.2, determine p and q. (3 marks)
(b) Calculate E(X). (1 mark)
(c) IfY = 1-2X, calculate E(Y). (2 marks)

See next page
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Question 6 (5 marks)

The population of a certain country is growing continuously at 3% per annum. lts
population P is such that P = P,e** where P is the population in millions, t years from
now. The population is currently 35 million.

(a)  In how many years will the population of the country reach 50 million if it

continues to grow at the same rate?
(2 marks)

(b)  Data suggests that the capital city’s population is growing at a faster rate than
that of the country. Currently 22% of the people in the country live in the capital
city, and if its population continues to grow at its present rate, 40% of the entire
population will live in the capital city 15 years from now. What is the continuous
growth rate of the population of the capital city? (3 marks)

See next page
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Question 7 (5 marks)

(@)  Acoin is biased in favour of heads such that the probability of obtaining a head
on any single toss is 0.6. The coin is tossed three times and the result noted. If X
is the number of heads obtained on the three tosses, find E(X), the expected
vaiue of X by first completing the table below: (3 marks)

x 0 1 2 3
P(X = x)

(b)  For the random variable X defined above, find:
(i) EGBX+1)
(1 mark)

(i)  SDBX+1)
(1 mark)

See next page
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Question 8 (4 marks)

The Kappa family live one kilometre from their school. On the route they drive to school
are two school crosswalks. The probability that they will have to stop at each crosswalk

is g and is independent of each other. Let x represent the number of times the car must

stop at a crosswalk.

(a) Complete the following probability distribution table for this random variable.
(2 marks)

PX = x)

(b)  After five weekdays, what is the probability that the Kappa family have to stop at
most once on their way to school on exactly three of the five days? (2 marks)

See next page
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Question 9 (3 marks)

Find the coordinates of the point(s) on the curve y = x + ¢2* where the tangent to the
curve at these point(s) are paraliel to 3x —y = 1.

Question 10 : (3 marks)

A bush fire near Walpole at time t hours is spreading at a rate of 2.1e%*~° m?2/hour.

(a) What area is burnt out in the first 9 hours? - (1 mark)
(b)  What area is burnt out during the 11t hour? (1 mark)
(c)  Explain why this function is an unrealistic model for ¢ > 11. (1 mark)

End of questions
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Christ Church 2019

Grammar School TEST 3

MATHEMATICS METHODS Year 12

Section One:
Calculator-free

Your name o SOLUT'OMS ¢ _

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 o
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 i

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

Determine the following.

(a) fe7x+3dx
Y
6 L%
U'v + uv
i 2 >
= Ire + % (2xe”>
v v
il

See next page
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(1 mark)

(2 marks)
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Question 1 continued

Evaluate the following.

(c) foz 3(x + e3¥)dx
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Question 2 (3 marks)

For a $5 monthly fee, a TV repair company guarantees customers a complete service.
The company estimates the probability that a customer will require one service call in a
month is 0.05, the probability of 2 calls is 0.01 and the probability of 3 or more calls is
0.00. Each call costs the repair company $40. What is the TV repair company’s
expected monthly gain from such a contract?

Begin by filling out the table below.

Calls 0 1 2 =3
Gain (g) / ﬂ - 325 .75
P(G=g) oo‘?cﬂ 0.05 0-0f 0.00 / al { COVFCC{>

£(6) = 5 (o) %S(o-og) «75(0»‘01)

/ (wov'kiw3>

d

Y10 - [0 - 07¢

4

$2‘20 g,(‘oec'[@d é}ath//%n?z( '

P

(Pnswe r)

See next page /5
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Question 3 (5 marks)
. v v "/ . u\/;
(a) Determine Z—z where y = x{ez"'1 v (2 marks)
d . .
a-f o (eu 1) Loy (7'5(629( I) | \/
2 -1 2 - /
= e ¥ 2x e
(b) Hence, determine [ xe®*~* dx (3 marks)
d ¢ 21 - 21 / (Wn’fes
dl = € v 2xe Statemtent
SR
| !0{ 2x 1 2! 2%~ Uses
J;{; X.e ey = j e o 4-]2%.6 O(X, ( FTC>/
R
20~
! 21 -
X’ e YC = gjjle ex +f27¢62’° dx. .
2x g 2x-d P
Xe te, = 3¢ +Cyp 4 ZJx-e e .
2)‘-'( { 2% "! 2% -
t e «C Tge -g :z/x.e dx
I)L’I ! | pA - ! 250 —#
‘ f)t e” dx - 2 Cl-ﬁ 7 € )“‘ lovrect
et  Inso
2% -t x 2x { / X~
X = i - — € C
f C dx o € 7 + J/
I —

End of questions
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Section Two:
Calculator-assumed

Your name ¢ SOLU"TIOMS 3

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 {o 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 (4 marks)

Assume orie in 300 Australian adults were plumbers. One Australian adult was
randomly selected and it was noted whether he/she was a plumber. Define X as the
random variable associated with this trial.

(a) Describe the distribution of X.  lnelude ifs pava meter. (2 marks)
. // L] __L_
A gern%- / , /oa/aﬂz@/ef 300

(b)  State the mean and variance of this distribution. (2 marks)

300
\/OLV ( ) = 300 ( 3005
267"?
oo / (0-00337.)

See next page
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Question 5

The table shows the pdf of a discrete random variable; where E(X) is the expected

value of X.

x 1 2 3 4

P(X = x) 0.2 p 0.3 g

0.1

(@) IfE(X?) = 8.2, determine p and q.
0 P*T/ z 'Q_:_L'{; /
@- P (02) + () + 3" (b3) rtf’(q,) +5’(0-l) )
om0 2¢bHp 42T 4 n,% +2.5 =82

(b) Calculate E(X).
) 2P | %
E(x)= 02 v0b +009 4o + 0.8

(c) IfY = 1-2X, calculate E(Y).

£ () = 1«2(2.4,) /

See next page
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(6 marks)

(3 marks)

(1 mark)

(1 mark)
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Question 6 (5 marks)

The population in a certain country is growing continuously at 3% per annum. lts
population P is such that P = P,e** where P is the population in millions, ¢ years from
now. The population is currently 35 million.

(@) When will the population of the country reach 50 million if it continues to grow at
the same rate? (2 marks)

f;/podkk

Pz 35 ¢ 203¢
0.0t

50 =35e'03 v/

o f)ofL waches  S0mill
~llyrs 4 I) months .

(b)  Data suggests that the capital city’s population is growing at a faster rate than
that of the country. Currently 22% of the people in the country live in the capital
city, and if its population continues to grow at its present rate, 40% of the entire
population will live in the capital city 15 years from now. What is the continuous
growth rate of the population of the capital city? (3 marks)

/ IS Jemff limeéjgelﬂa.og (wumt,ﬂ‘)

o Sc Sk 0 '
- [0'17.),435@j ¢ - o KBSé}b 003 / (&;uaéo;«)

v L= 006?85 /(rafa)

5

‘@; ~ 72 G'mm)'"\. V”O-%e '

Pmmmm————
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Question 7 (5 marks)
(a) A coinis biased in favour of heads such that the probability of obtaining a head
on any single toss is 0.6. The coin is tossed three times and the result noted. If X

is the number of heads obtained on the three tosses, find E(X), the expected
value of X by first completing the table below:

(2 marks)
x 0 1 2 3
POX = ) | To-ouy ) | /5388 ) | GasL) | (0210 V4
” —_ ~——  ~—x )3
O o
(o4 (6)
(04)o6)(o19)
E(X) = 00288 + 2(pusa) + 3(0:216)
E = .
»=18
(b)  For the random variable X defined above, find:
0 EGX+1)
EfcH) = 3(18) + | | (1 marie)
Q)ch—\) \/ (\Ia/u&\)
(i) 5D (Bxel)
Old 0Ox = 0-89gs (} mark |

sb(zx-kﬁ = (B%Old 03()
| (5455')  (value) /‘«-5/

See next page
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Question 8 (4 marks)

The Kappa family live one kilometre from their school. On the route they drive to school
are two school crosswalks. The probability that they will have to stop at each crosswalk

is % and is independent of each other. Let x represent the number of times the car must
stop at a crosswalk.

(a) Complete the following probability distribution table for this random variable.

(2 marks)
x 0 1 2
q (—l fov eac)
it ~
P(X = x) 016 %{ D43 0-36 A =)
A/
3/
}S ss 1 H%x2 . .3
5 _ s |
3 .
SN 3 -
%N S A B e

NS

(b)  After five weekdays, what is the probability that the Kappa family have to stop at
most once on their way to school on exactly three of the five days.? (2 marks)

P(X'5|’> = O,é,tf /

- (f) (0f64>3( o-sé)?' -

A\

See next page ' f
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Question 9 (3 marks)

Find the coordinates of the point(s) on the curve y = x + e2* where the tangent to the
curve at these point(s) are parailel to 3x —y = 1.
poini(s) are p RN j;ZL—! (=3)

fnd % -2
dy, .
Show %L =2/
X =0 where d%t - e /

Question 10 (3 marks)

A bush fire near Walpole at time ¢ hours is spreading at a rate of 2.1~ m?/hour.

(a) What area is burnt out in the first 9 hours? (1 mark)
7
Lt
1 < yA
J vle A6 = J70 §97:58 m /
’ .
(b)  What area is burnt out during the 11% hour? (1 mark)

i
A ,
J; | 6% At = ¥ oL éE’IDSSML‘ J

0

(c) Explain why this function is an unrealistic model for ¢ > 11. (1 mark) '

The fu,ho((‘vh heoease S T Ci/wi{ég»/ /

End of questions /é
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