Christ Church 2019

Grammar School TEST 5

—r

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.
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. |f 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 (4 marks)

At any point (x, y) on a particular curve Z—z is a quadratic function of x.

(a) Fromthe information about £2

dx?’
(i) what is the maximum number of stationary points for this original curve?
(1 mark)
(ii) what is the maximum number of points of inflection for this original curve?
(1 mark)

(b) Part of the curve is shown below. The rectangles can be used to approximate the
area under the curve.

‘_ /x1 | x'ﬂ. rx
y

(i) What is represented by the expression lim (Z fle) x Ax) ? (1 mark)

i=1

(i) Simplify the expression in (i) above, using Calculus symbols. (1 mark)

See next page
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Question 2 (4 marks)
2

At any point (x, v), a particular curve is defined by 22732' =1-x°

A tangent drawn to the curve at (1,1) has equationy = 2 — x.

Determine the equation of the curve.

See next page
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Question 3 (4 marks)

Differentiate each of the following with respect to x.

(a) y= %— 3vVx3 (Leave your answer with positive indices) (2 marks)
by y= 55;‘1 | (Simplify your answer) (2 marks)

See next page
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Question 4 (3 marks)

g(x) is a function such that g(—1) = 4 and g'(-1) = 2.
f(x) is a function such that f(—-1) = f'(-1) = 3,

Determine R'(—1) where R(x) = f tx) X (g(x))?

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.
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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 bocklet. 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 (7 marks)
Consider the graph of f(x) = x(x — 1) (x + 2).

(a) Determine, correct to two decimal places where necessary, the coordinates of:

(i) the x-intercepts of f(x). (1 mark)

(i)  the point(s) of inflection of f(x). (1 mark)

(b) Determine, the x-value(s), correct to two decimal places where necessary, where:

(iy f(x) > 0. ‘ (2 marks)
(ii) fi(x) <. (2 marks)
(iii) f({x) > 0. (1 mark)

See next page
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Question 6 (6 marks)

At Andre’s gun shooting gallery a target is made up of three concentric circular regions.
Andre is very accurate. When he shoots he never records a miss. Points are scored for
hitting various parts of the target.

The innermost region (Bullseye) scores 10 points. The next outer region scores 5
points and the outer region scores 1 point.

The random variable X represents the number of points Andre scores.

Part of the probability distribution for X is given below.

x 1 5 10

P(X = %) 0.6 0.3

(a) Calculate P(X = 10). (1 mark)

o

Andre fires two bullets at the target. Assume that each shot is independent of the other.

(b) Calculate the probabilities of the following events:

(i) The first bullet scores 5 and the second scores 1. (1 mark)
(iiy  The first bullet scores 5 or the second scores 1. (2 marks)
(i)  The second bullet scores & given the first scored 1. (1 mark)
(iv) ~ Andre scores a total of 6 points. {1 mark)

See next page




CALCULATOR-ASSUMED 5 MATHEMATICS METHODS Year 12

Question 7 (9 marks)

The number of snow leopards in Siberia has been decreasing at a rate proportional fo
the number present from 1993. At the beginning of 1993 there were 440 snow leopards

in Siberia. That is i—”: = —kw where k is the constant of proportionality and ¢ is the
number of years since 1993.

(a) Show clearly that W = W,e** satisfies the above equation. (2 marks)

( By the beginning of 2000 there were only 356 snow leopards in Siberia.

(b) Determine:
(1 mark)

(i) the value of W,.

(i) the value of the constant of proportionality, correct to three decimal
places. {2 marks)

( Hence, or otherwise,

(¢) determine the expected number of snow leopards at the beginning of 2010.

(2 marks)

(d) determine during which year the number of snow leopards will first fall below 300.
(2 marks)

See next page
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Question 8 (4 marks)

Let the proportion of parents at CCGS that support their son having one hour per night
on electronic devices be f. A random sample of n parents (where n = 100) was
selected and 56 indicated that they supported the proposal. Find n if the magnitude of
the margin of error for the 99% confidence interval for $ is 0.1.

See next page
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Question 9 (4 marks)

Let the proportion of students at CCGS who are left footed be . A sample of 400
students at CCGS vielded a confidence interval for r as 0.23 < w < 0.29.

(a) How many in this sample are left footed? (1 mark)

( (b) If 50 samples of 400 students each were selected, and the associated confidence
intervals for m calculated in the same manner, how many of these confidence
intervals would actually contain =7 (3 marks)

End of questions
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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 guestion 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



CALCULATOR-FREE 3 MATHEMATICS METHODS Year 12

Question 1 (4 marks)

At any point (x,y) on a particular curve %% is a quadratic function of x.

(&) From the information about i

dx2 '
(i) what is the maximum number of stationary points for this original curve?
(1 mark)
\3 (U'V':j{ha ( ﬂ(uawf(’ff) /
- '
(ii) what is the maximum number of points of inflection for this original curve?
(1 mark)
2. ovt I;Ma,l V’H (4 w
& ( J CI/M /

(b) Part of the curve is shown below. The rectangles can be used to approximate the
area under the curve.

(i) What is represented by the expression lim (Z Fx) x Ax) ? (1 mark)

i=1

The esh’rnafeo( area pdes e wrve

(i) Simplify the expression in (i) above, using Calculus symbols. (1 mark)

Ln

76,_ f£) e (mwf have ;:) /

See next page /L,L
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Question 2 - (4 mm,&)

At any point (x, y), a particular curve is defined by 5;% =1-x2
A tangent drawn to the curve at (1,1) has equation y = 2 — x.

Determine the equation of the curve.

j%‘ x- 3‘f3+c, /(" dnhe vc)

3
dy
I /AR
dx di———

. * ¥
Su'o n (‘,') S j_—: ZL ,.,/» -5-—(—2- +C,
1% 3
A _ 27
“im Y (k)

2 Y sx 27
j/ — = - — 4+ - /
2 12 S 12

= (% ue li’o h)

See next page /




CALCULATOR-FREE 5 MATHEMATICS METHODS Year 12
Question 3 (4 marks)
Differentiate each of the following with respect to x.
(@ y=>-3Vaf (Leave your answer with positive indices) (2 marks)
. %
- 5 X

W

‘¢ 1T
¥ "; / [ d’o/lx, ¢ Pas:l:'t/c ind:’c.eS>
‘&.:ﬂ" (Simplify your answer} (2 marks)
Jv
-l (s) - (54/)(5) e
(5xrt ) dx
= o +5x 25255

(arr)*

i

/ ( simpli ﬁcd)

el

See next page
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Question . (3 marks)

g(x) is a function such that g(—1) = 4 and g'(~1) = 2.
f(x) is a function such that f(—1) = f'(—1) = 3.
Determine R'(~1) where R(x) = f(;) X (g(i))z
v'v oy’
J {fotuct
£ I(7‘f> . @@Y + £, 2 409, j'(}c) Rele ,

e

\

R (x)

A

3+ 3k 24 Q)
/ (substtubion)
A ¢

— / (value)

ey

End of questions
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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.
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 (7 marks)
Consider the graph of f(x) = x(x — D)(x + 2).

(a) Determine, correct to two decimal places where necessary, the coordinates of:

(i) the x-intercepts of f(x). (1 mark)

(2, o) (0,0) (, 0) / (MVSZLLHNE>

(i) the point(s) of inflection of f(x). (1 mark)

('0,_'.%.3 , 0:1) / (mvsrge % 24p)

e ——r——

(b) Determine, the x-value(s), correct to two decimal places where necessary, where:

(i) fix) >0. - (2 marks)

hlézlé[;)/ oA Z>l
— - __—\/

(i)  f'(x)<0. (2 marks)

':J_‘_z?.\'/é)ﬁ < 955 /

iy F"(x) > 0. | (1 mark)

X > -033

‘_-‘—_-'—'_‘-

See next page
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Question & (6 marks)

At Andre’s gun shooting gallery a target is made up of three concentric circular regions.
Andre is very accurate when he shoots he never records a miss. Points are scored for
hitting various parts of the target.

The innermost region (Bullseye) scores 10 points. The next outer region scores 5
points and the outer region scores 1 point.

The random variable X represents the number of points Andre scores.

Part of the probability distribution for X is given below.

x 1 5 10

P(X = x) 0.6 0.3 b

(a) Calculate P(X = 10). (1 mark)

?(x=10) ~« /

Andre fires two bullets at the target. Assume that each shot is independent of the other,

(b) Calculate the probabilities of the following events:

(i) The first bullet scores 5 and the second scores 1. (1 mark)
03 x 0k = /
(i)  The first bullet scores 5 or the second scores 1. (2 marks)

p(p) = )+ PE) - P(pE)
013 + 06 - 0l

o

L]

Al

(i) The second bullet sStores5given the first scored 1. (1 mark)
0is
" @

(iv) Andre scores a total of 6 points. {1 mark)

5#1 o | £ 5

2x 08 = (036 /

See next page /é
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Question 7 (9 marks)

The number of snow leopards in Siberia has been decreasing at a rate proportional to
the number present from 1993. At the beginning of 1993 there were 440 show leopards

in Siberia. That is -‘;—‘: = —kw where k is the constant of proportionality and ¢ is the
number of years since 1993.

(a) Show clearly that W = Wye™** satisfies the above equation. (2 marks)

/ fofem-ﬁb([es )

7KW S (5w e

By the beginning of 2000 there were only 356 snow leopards in Sibetia.

(b) Determine:

(1 mark)
(iy the value of W,.
WNe = LEO / ( Qﬁ@n)
(i) the value of the constant of proportionality, correct to three decimal
places. (2 marks)

7K _ .
356 = L/ifﬁ 6 \/(e’iua%fw\,)
K=0030 /' (kb 34p)
Hence, or otherwise,
(c) determine the expected number of snow leopards at the beginning of 2010.

W> #0 o” 0-030 O?) /(eiaaﬁiOt»)

(2 marks)

W 2t soos boeds o/ (4 oot 26

(d) determine during which year the number of snow leopards will first falf below 300.

200 - qwe,o.og (_(,) (2 marks)

t= /28 - Dum'rﬁ 2005
/ _ (‘(r 2@5’)

(&’Vﬁf‘l@) /
See next page (?
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Question 8 {4 marks)

Let the proportion of parents at CCGS that support their son having one hour per night
on electronic devices be p. A random sample of n parents (where n > 100) was
selected and 56 indicated that they supported the proposal. Find n if the magnitude of
the margin of error for the 99% confidence interval for p is 0.1.

finl  gtimate -2 S (el

—
n

SI'HCC nz30 (bj CLT) ;0' > NOVMO/ DIZS‘{

Ma:ﬁ:ﬁ of err  for ‘i"lz cT
_ 2576 « /m //(Z?Aa m)
n

[/(5}’17 C'paf N= -',2{6-'26?( éz‘é, /53,6?

Since  nz (00

=153 / (So/é /53)

fecep?
- s
150 = 0:10078829(4 =

153 = 0+ 00320241
154 = 007985546279

s
h

See next page Ll-
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Question 9 (§ marks)

Let the proportion of students at CCGS who are left footed be n. A sample of 400
students at CCGS vyielded a confidence interval for r as 0.23 < w < 0.29.

(a}  How many in this sample are left footed? (1 mark)
, , O 23+ D29
ﬁ%m]l fflfmm{f ﬁ,/ T ) ,% _ T——
A
T = 024

N* et foters - up k026 = b4 /.(5““4%1‘ )

(b)  If 50 samples of 400 students each were selected, and the associated confidence
intervals for = calculated in the same manner, how many of these confidence
intervals would actually contain n? (3 marks)

anCe VI7}50 \bj @‘/T> assome 7':’1’ /5 /\/Ofﬂ’?é{é &/’5/

Mbvor = 0,29 =004 = 008

I _
Z- X o . f
W - 003) / Gi;a:ﬁm
HO
Z = [36788

/ (ftere)
But P(,/.gmg cZ< | 36738) = 0:82§65

e

H&nce 19(/@( 0(' COAﬁC[QVlC@ 1< XZ-?2 .

Qg @@f Hhe 50 farvals gnfain 1.

\/ (Nvmbw oC SWS)
End of questions :
o






