Christ Church Grammar School

WA Exams Practice Paper B, 2015

Question/Answer Booklet

MATHEMATICS If required by your examination administrator, please
METHODS place your student identification label in thi's box
UNITS 1 AND 2

Section One:
Calculator-free

Student Number:  In figures

In words

Your name

Time allowed for this section
Reading time before commencing work: five minutes
Working time for this section: fifty minutes

Materials required/recommended for this section
To be provided by the supetvisor

This Question/Answer Booklet

Formula Sheet

To be provided by the candidate
Standard items: pens (blue/black preferred), pencils (including coloured), sharpener,
correction fluidftape, 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.



METHODS UNITS 1 AND 2 2 CALCULATOR-FREE
Structure of this paper
) Numbg rof Numper of Working time Marks Percentage
Section guestions guestions to ; :
; (minutes) available of exam
available be answered
Section One:
Calculator-free 7 ! 50 52 3%

Total 150 100

Instructions to candidates

1.

The rules for the conduct of Western Australian external examinations are detailed in the
Year 12 Information Handbook 2015. Sitting this examination implies that you agree {o
ahide by these rules,

Write your answers in this Questionf/Answer Booklet.

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.

Spare pages are included at the end of this booklet. They can be used for planning your

responses and/or as additional space if required to continue an answer.

e Planning: If you use the spare pages for planning, indicate this clearly at the top of the
page.

o Continuing an answer: If you need to use the space to continue an answer, indicate in
the original answer space where the answer is continued, i.e. give the page number.
Fill in the number of the question that you are continuing to answer at the top of the
page.

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 any question, ensure that you cancei the
answer you do not wish to have marked.

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

The Formula Sheet is not to be handed in with your Question/Answer Booklet.

See next page



CALCULATOR-FREE 3 METHODS UNITS 1 AND 2

Section One: Calculator-free (52 Marks)

This section has seven (7) questions. Answer all questions. Write your answers in the spaces
provided.

Working time for this section is 50 minutes.

Question 1 (8 marks)

A quadratic function is given by f(x)=(x-2)% -9.

()  The function can also be written in the form f(x) = x® + bx + ¢ . Determine the values of b
and ¢. (2 marks)

(b)  Solve the equation f(x)=0. {2 marks)

() Forthe graph of y= f(x), state:

(i) the coordinates of the turning point, {1 mark)
(ii) the equation of the line of symmetry. (1 mark)
(i)  the coordinates of all axes intercepts. (2 marks)

See next page



METHODS UNITS 1 AND 2 4 CALCULATOR-FREE

Question 2 (7 marks)

(a)

(b}

(d)

Determine the coordinates of the midpoint of A(-12, 3) and B(8, -9). {1 mark)

Are the straight lines given by 3x+4y=12 and y=0.75x+1.25 parallel, perpendicular or
neither? Justify your answer. (2 marks)

Determine the equation of the straight line perpendicular to the line y =8 —-%x and

passing through the point (2, 1). (2 marks)
Solve 2(3x—2)= 2x;—1 L (2 marks)

See nexi page



CALCULATOR-FREE 5

Question 3

(a)  Evaluate 0.00007%, writing your answer in scientific notation.

{b) Determine the value of n if #:x”.
X
{c) Solve
(i) 8% =42

@y  Y(ax-1)+2=0

See next page

METHODS UNITS 1 AND 2

(7 marks)

(1 mark)

(2 marks)

{2 marks)

(2 marks)



Question 4

(@)

METHODS UNITS 1 AND 2 6 CALCULATOR-FREE
(8 marks)
Sketch the graph of y=0.5(x-2) —1. (3 marks)
Y
8
&
4
2
. X
4 D _ ? 4
i
A
-8
Expand Gx-D3x+D{x+3). (2 marks)
Solve x* + 6% +5x~12=0. (3 marks)

(c)

See next page



CALCULATOR-FREE 7 METHODS UNITS 1 AND 2

Question 5 (7 marks)
The graph of y= f(x) and a chord of the graph from (2.5, 7.5) to (5.5, 19.5) is shown below.

(a)

(b)

(c)

(d)

-—1/‘

flx+h) - f(x)
h
values of x and h that you use. (2 marks)

Use the ratio to determine the gradient of the chord. Clearly state the

As the value of 1 used in (a) decreases towards zero and the value of x remains
| Lo+ = )
h
answer. (2 marks)

unchanged, wil increase, decrease or stay the same? Explain your

Clearly describe what feature of the graph of y = f(x) will be found by evaluating

mn(fﬁ+h)—f@)

y } when x=4. (2 marks)
1

h->0

On the axes above, draw the tangent to the graph of y= f(x) at the point (2.5, 7.5).
(1 mark)

See next page



METHODS UNITS 1 AND 2 8 CALCULATOR-FREE

Question 6 {9 marks)

(a)

(©)

Differentiate the following with respect to +:

(i) x=l+r—1>. (1 mark)
. 248

ii P — o —— 1 mark
(i =t ( )

State whether the graph of y=2x* —2x* —3x—2 is increasing, decreasing or stationary at
the point (-1, 1). Justify your answer. (2 marks)

The tangent to the curve y= f(x) atthe point Ais 13x+3y+14=0.

3
If f‘(x):ii «-«% find

(i the coordinates of point A, (3 marks)

See next page



CALCULATOR-FREE 9 METHODS UNITS 1 AND 2

i fx. (2 marks)

See next page



METHODS UNITS 1 AND 2 10 CALCULATOR-FREE

Question 7 (6 marks)
(a) Determine the coefficient of the * term in the expansion of (3- 2x) . (2 marks)
(b)  Solve sin 2x=4 for 0<x<90. (2 marks)
{c) Simplify cos(—;i)cos (%) +sin (%) sin(%) . (2 marks)

End of questions



Christ Church Grammar School

WA Exams Practice Paper B, 2015

Question/Answer Booklet

MATH EMATICS If required by your examination administrator, please
METH O DS place your student identification label in this box
UNITS 1 AND 2

Section Two:
Calculator-assumed

Student Number:  In figures

in words

Your name

Time allowed for this section
Reading time before commencing work: ten minutes
Working time for this section: one hundred minutes

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 fluidftape, eraser, ruler, highlighters

Special items: drawing instruments, templates, notes on two unfolded sheets of A4 paper,
and up to three calculaters 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. [f you have any unauthorised material with you, hand it to the supervisor
before reading any further.



METHODS UNITS 1 AND 2 2 CALCULATOR-ASSUMED
Structure of this paper
Section !;hljr;stif;nzf qi:;g,:ﬁ) irsq[fo Working time Marks Percentage
available be answered (minutes) available of exam

Section Two:
Calculator- 13 13 100 a8 65
assumed

Total 150 100

Instructions to candidates

1.

The rules for the conduct of Western Australian external examinations are detailed in the
Year 12 Information Handbook 2015. Sitting this examination implies that you agree to
abide by these rules.

Write your answers in this Question/Answer Booklet.

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,

Spare pages are included at the end of this booklet. They can be used for planning your

responses andfor as additional space if required to continue an answer.

« Planning: If you use the spare pages for planning, indicate this clearly at the top of the
page.

e Continuing an answer: If you need to use the space fo continue an answer, indicate in
the original answer space where the answer is continued, i.e. give the page number.
Fill in the number of the question that you are continuing to answer at the top of the
page.

Show all your working clearly. Your working should be in sufficient detail to allow your
answers o be checked readily and for marks to be awarded for reasoning. Incorrect
answers given without supporting reasoning cannot be allocated any marks. For any
guestion or part question worth more than two marks, valid working or justification is
required to receive full marks. If you repeat any question, ensure that you cancel the
answer you do not wish to have marked.

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

The Formula Sheet is not to be handed in with your Question/Answer Bookiet.

See next page



CALCULATOR-ASSUMED 3 METHODS UNITS 1 AND 2

Section Two: Caiculator-assumed (98 Marks)

This section has thirteen {13) questions. Answer all questions. Write your answers in the spaces
provided,

Working time for this section is 100 minutes.

Question 8 (5 marks)

The diagram below shows the path of a student who was walking on a level playing field. The
student left O and walked for 40m to A, where they turned 40° fo their right and then walked on
for another 35m to B. At B, they turned another 40° to their right and walked 30m to C, where
they stopped.

Use trigonometry to show that when the student reached C, the straight line distance back to O
was close to 90m.

See next page



METHODS UNITS 1 AND 2 4 CALCULATOR-ASSUMED

Question 9 {6 marks)

The pressure, P, in an air bubble varies inversely with the volume, V , of the bubble.

It is known that P=2.4kPa when V =5 cm?.

(a) Find the value of the constant % in the equation Pz%. (1 mark)

(b} Determine

(i) the value of P when V=25 cm®. (1 mark)
(i) the value of Vv when P=10 kPa. (1 mark)
(c) On the axes below, draw a graph to show how P varies with V. (3 marks)
[)
15 ;
10
5
& ' : -t Vv
5 10 15

See next page



CALCULATOR-ASSUMED 5 METHODS UNITS 1 AND 2

Question 10 (9 marks)

A small ball is dropped vertically from a height of 4 metres onto the ground below. The ball
rebounds upwards such that the height of each bounce is 80% of the height of the previous
bounce,

(a) Determine the height reached by the ball after the first bounce. {1 mark)

(b)  The height, in metres, reached by the ball after the »'™ bounce is given by the formula

T, =ar™ . State the values of « and r. (2 marks)

(c) Determine which bounce is the first to have a height of less than 5 cm. Justify your
answer, (2 marks)

(d) Determine the total distance travelled by the ball at the instant it hits the ground for the
fourth time. (2 marks)

(e) Determine the total distance travelled by the ball until it ceases to bounce. {2 marks)

See next page



METHODS UNITS 1 AND 2 6 CALCULATOR-ASSUMED

Question 11 (5 marks)

Two subsets, M and §, belong to a universal set of 200 students. Students belonging to subset
M have altended a math revision seminar and students belonging {o subset § have attended a
science revision seminar.

tis known that n(M)Y=58, n(S)=40 and n(M uS5)=81.

(a)  Use this information to complete all regions of the Venn diagram below. {2 marks)

{b) If a student is selected at random from the group, determine

0) PMUS) (1 mark)

iy  PM|S) (1 mark)

(c) A sample of six students who attended a science revision seminar is to be selected for a
follow up survey. Determine how many different samples can be selected. {1 mark)

See next page



CALCULATOR-ASSUMED 7 METHODS UNITS 1 AND 2

Question 12 {7 marks})
(@)  Sketch the graph of (x+3)% +(y-3)* =3°. (3 marks)
J)
o)
, ]
T T T .\.
B8 -4 21T 2 4 g 8
=2
+#
o
-8
() State two functions that combine to form the graph of (y ~2)* =x+3. (2 marks)

{c) Determine the coordinates of the points of intersection of the line y +16=7x and the circle
given by x? + 3y +4x+10y+4=0. (2 marks)

See next page



METHODS UNITS 1 AND 2 8 CALCULATOR-ASSUMED

Question 13 (9 marks)
The function F(x)=qatan(bx) has been graphed below.

v

: A: ~—48 :
AR s ¥ L O O O Pl
; it S e S R S ! [
In . BA \ -3 ! C2m
?m A
(a) Determine the values of the constants ¢ and b. (3 marks)
(b) On the same axes, skeich the graph of y=5005(x+%). (3 marks)

(c) State the number of sclutions to the equation 5005(x+%) = f(x) over the domain

T SXST,

{1 mark)

(d)  Solve 5cos(x+3%)=f(x), 7 <x<2r, giving your answer(s) correct to three decimal

places.
(2 marks)

See next page



CALCULATOR-ASSUMED 9 METHODS UNITS 1 AND 2
Question 14 (6 marks)

A triangle is inscribed in a circle, centre O, with minor arcs AB, BC and CA having lengths
Bx, 8x and 57 cm respectively.

(a)  Show that the radius of the circle is 8 cm.

(1 mark)
{b) Show that ~CAB =80°. (3 marks)
(c) Determine the area of triangle ABC. (2 marks)

See next page



METHODS UNITS 1 AND 2 10 CALCULATOR-ASSUMED

Question 15 (8 marks)

The clinical records of a large eye hospital indicate that

e 58% of patients are blue eyed (set B)
o 42.9% of patients belong to the blood group O (set 0)
e 31.9% of patients are blue eyed and do not belong to blood group O

(a)  Use this information to complete the probabilities P, to Py in the tree diagram below.

(4 marks)

6 P(En 0=

T 2(Ba D)=
piln 0=
b, 0 (TnD):
(b)  What is the probability that a randomly selected patient will

(B belong to blood group O and have blue eyes? (1 mark)
(i) have blue eyes or belong to blood group O7 {1 mark)
(i)  not have blue eyes, given they do not belong to blood group O? {2 marks)

See next page



CALCULATOR-ASSUMED 11 METHODS UNITS 1 AND 2

Question 16 (8 marks)

The events A and B have the properties P(A):% and P(AuB)x%.

(a) Determine P(B) in each of these cases:

(i) If A and B are mutually exclusive. (1 mark)
(i) f P(ANB)=3. (2 marks)
(iy I P(BlA)=1. (3 marks)

{b) For the case where P(Ar\B)x%, are A and B independent? Justify your answer.
{2 marks)

See next page



METHODS UNITS 1 AND 2 12 CALCULATOR-ASSUMED

Question 17 (10 marks)

(a)

(b)

The value of an investment, $V , after » whole years in an account paying R % simple
interest each year, is given by V =5250+250(n-1).

(i What was the initial value of the investment? {1 mark)
{in) After how many years did the value of the investment reach $65007 (1 mark)
(it Determine the simple interest rate. (1 mark)

An arithmetic sequence has an 9" term of 267 and a 14" term of 237.

{i) The sequence is defined by the rule 7, =a + (n ~1)d . Determine the values of «
andd . (2 marks)
(i) Write a recursive rule for this sequence. (2 marks)
(i Calculate Ty;. (1 mark)
(iv) If 7} +7, +...+T, =0, determine the value of ». (2 marks)

See next page



CALCULATOR-ASSUMED 13 METHODS UNITS 1 AND 2

Questicn 18 {8 marks)

The initial area of a lupin crop, A, in square metres, infested by cowpea aphids was 230 m? One
week later the area infested had increased to 270 m2.

(a) Assuming that the area infested is increasing exponentially, determine

(i) the daily percentage growth rate, rounded to two decimal places. (2 marks)

(ii) a formula for A interms of 1, the number of days since observations began.
(2 marks)

(b)  Sketch the graph of the area infected against time for the first 7 weeks on the axes below.

(3 marks)
A
1000 i
900 -+ .
800 1 SERE e NN RN SRR
oo T T e b T
a0 Lo T
400 1+ b e
300 AaRRRRRRRARRE
20 L1
007 § T T T .,
¢ L NI PR RSN R R bbb ()
7 14 21 28 35 42 49

(c) if no measures were taken to control the spread of cowpea aphids, after how many days
will more than 1000m? of the crop be infested? (1 mark)

See next page



METHODS UNITS 1 AND 2 14 CALCULATOR-ASSUMED

Question 19 (7 marks)

A square sheet of metal has sides of length 45 cm. An open box, with a square base of side w
cm, is made by cutting squares with sides of xcm out of the corners of the metal sheet and

folding up the sides.

45¢m

(&) Explainwhy w=45-2x. {1 mark)

(b)  Show that the volume of the open box is given by V =4x> —180x% +2025x cm®. {2 marks)

{©) Using calculus technigques, determine the dimensions of the open box that has the
maximum possible volume and state what this volume is. (4 marks)

See next page



CALCULATOR-ASSUMED 15 METHODS UNITS 1 AND 2

Question 20 (10 marks)
A function is given by £(x)=1+24x—30x% +16x% —3x*.

() Use calculus technigues to determine the coordinates of all stationary points of the

function. {3 marks)
(b)  Sketch the graph of y= f(x) for 0<x<3 on the axes below. {4 marks)
}J
: | frommnnnh t | X
:-. . :2 n . \3
T - E
=5
40—

(c) Determine the equation of the tangent to the curve y = f(x) when x=0.5 and draw the
tangent on the graph in part (c). {3 marks)

End of questions
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SeLoTiomS

CALCULATOR-FREE 3 METHODS UNITS 1 AND 2

Section One: Calculator-free (52 Marks)

This section has seven (7} questions. Answer all questicns. Write your answers in the spaces
provided.

Working time for this section is 50 minutes.

Guestion 1 (B marks}

A quadratic function is given by f(x}=(x-2) - 9.

{a) The function can also be written in the form f(.r):.\-z + by + ¢ . Determine the values of b

and ¢, (2 marks)
Flay=(x-2)x~-2)-9
=% -4x-5
b=-4 ¢=-5
{b) Sclve the equation f(x)=0. (2 marks)
r—2=143
x=-tor x=5

(c) For the graph of y= f(x), state:

{i} the coordinates of the turning point. (1 mark)
(2,-9)

(i) the equation of the fine of symmetry. {1 mark)
x=m2

(iiy  the coordinates of all axes intercepts. {2 marks}

(©, -8}, (-1, 0y and (5, 0}

See next page

METHODS UNITS 1 AND 2 4
Question 2
(a}  Determine the coordinates of the midpoint of A(-12, 3} and B(§, -9}.

()

{c}

@

CALCULATOR-FREE

(7 marks)

{1 mark)

Are the straight lines given by 3x+4y =12 and y=075x+1.25 parallel, perpendicular or

neither? Justify your answer,

Neither

3x+4y=12
4y=-3x+12
y=-0785x+3

not perpendicular.

Gradients are not the same {-0.75 and 0.75) so not paraliel.

Gradienis do not have a product of -1 (~-0.75x0.75=05625) so

{2 marks)

Determine the equation of the straight line perpendicular to the ling y=8 —%.\: and

passing through the point (2, ).

Required gradient - % xm==1=>m=3.

1=3(2}+¢

Solve 2(3x~ )= ——

A5x-D=2x+11
2v-8=2x+11]
10x=19
r=19

See next page

{2 marks}

(2 marks)



CALCULATOR-FREE § METHODS UNITS 1 AND 2
Question 3 (7 marks)

(8) Evaluate 0.00007%, writing your answer in scientific notation. (1 mark)

(71073 =49 107"

=49x50”"
) Determine the value of u if #/i_‘—‘ .y (2 marks)
X
11
oIt
X R
nz—%
(c}) Scive
i B =442, (2 marks)
2¥2 =97, 2°°
Bx=25
25 5
X —— =
5 12

(i) ,3}(4x -1)+2=0 (2 marks)

Yar-1=-2
4r-1=(-2f
=-8
4a=-7
7
Y
4

See next page

METHODS UNITS T AND 2 [ CALCULATOR-FREE
Question 4 {8 marks)
{a)  Sketch the graph of y =0.5(x~2) ~1. (3 marks)
.r
: 8 !
. /
| d /
o /
2
: / 5y
i} -2 2 ) 4
f‘}
Z._
¥
{b) Expand (3x—1X3x+1)x+3). {2 marks)
95 = Nx+3)=927 22757 —x—3
(¢) Soive ' +6a% +5:-12=0. (3 marks)

F=0 = (x-Dy+ e+ 12)=0
(x=Dlx+34x+N=0
x=1, x=-3 x=-4

See next page



CALCULATOR-FREE 7 METHODS UNITS 1 AND 2

Question 5 (7 marks)
The graph of y= f(x) and a chord of the graph from (2.5, 7.5} to (5.5, 19.5) is shown below.

~“

X

(a) Use the ratic w {0 determine the gradient of the chord, Clearly state the
i

vaiues of x and h that you use. (2 marks})
x=25
fi=3
J(25+3)- f(25) 195-75
3 3

(Y As the value of i used in (a) decreases towards zero and the value of x remains

| Flx+ i f(x)
h

unchanged, wit increase, decrease or stay the same? Explain your

answer. (2 marks)

Increase.

As ) decreases, it can be seen from the graph
that the gradient of the chord will increase.

(c) Clearly describe what feature of the graph of y = f{x) will be found by evaluating

Jim (ﬁiﬁf%ﬂ) when =4 (2 marks}
fy—» !

The gradient (or derivative) of y= f{x}
at the point where x=4,

(d)  Onthe axes above, draw the fangent to the graph of y= f(x) at the point {2.5, 7.5).
{1 mark)

See next page

METHODS UNITS 1 AND 2 8

Question 6

(a) Differentiate the following with respeci to :

(i) x=ter-r.
ﬁ=1-~2r
ot

2 3

" 1 &

i = ——

i) =t
dv 1 4f
— e o ——
dt 3 3

CALCULATOR-FREE

{9 marks})

{1 mark)

{1 mark)

()  State whether the graph of y=x* - 2x% =31 -2 is increasing, decreasing or stationary at
the point (-1, 1). Justify your answer.

{c)  The tangent to the curve y= f(x) atthe point Ais 13x+3y+14=0.

D32 _aco3
dv vzl

+4-3

3
4

Graph is increasing as has a +ve gradient.

3 1
I (0] = S e e find
Fix) 53

(i) the coordinates of point A.

Gradient of {angent is - %

£ 1 13
FEEE)
35° - 2526
e

13(-2)+3y+14=0
Iy=12 = y=4

A2, 4)

See next page

{2 marks)

(3 marks)



CALCULATOR-FREE

(i) S

See next page

METHODS UNITS 1 AND 2

(2 marks)

METHODS UNITS 1 AND 2 10

Question 7

CALCULATOR-FREE

(6 marks)

{a} Determine the coefficient of the «* term in the expansion of (3-2x)°, {2 marks)

..,+(§](3)1(—2.\')J +

L 10%9 (=8 + .

o T2087
Coefficient is -720

(b)  Solve sin 2x=1 for 022290,

2x=30, 150
r=15°% 75°

(c)  Simplify cos(Z)cos(£)+ sin(Z)sin{£).

{2 marks)

{2 marks}

cos({%)cos (£} +sin{£}sin {#)=cos($-%
£
1)

u!u

=cos(~

1
4

=cos(

L

)

End of questions
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CALCULATOR-ASSUMED 3 METHCDS UNITS 1 AND 2

Section Two: Calculator-assumed {98 Marks)

This section has thirteen {13} questions. Answer all questions. Write your answers in the spaces
provided.

Working time for this section is 100 minutes.

Question 8 (5 marks)

The diagram below shows the path of a student who was waiking en a level playing field. The
student left O and walked for 40m to A, where they turned 40° to their right and then walked on
for another 35m to B. At B, they turned ancther 40° to their right and walked 30m 1o C, where
they stopped.

AW B

4

Use trigonometry to show that when the student reached C, the straight line distance back to o}
was close to 90m.

08 = J407 +357 - 2(40)(35)co5140° = 70.498m

sin140°
70.498

ABO =sin™ [40 % ] = 21.39°

OBC =180 - 40 - 21.39 = 118.61°

OC = |J70.4987 + 307 - 2(70.498)(30)cos 118.61° = 88.856m

Hence distance is just under 90m.

See next page

METHODS UNITS 1 AND 2 4 CALCULATOR-ASSUMED

Question 9 (6 marks)

The pressure, P, in an air bubble varies inversely with the volume, Vv, of the bubble.

Itis known that P=2.4 kPawhen V =5 cm?.

{a) Find the value of the constant & in the equation P= % {1 mark}

24=

(SN

24x6=k
k=12

(b}  Determine

6] the value of £ when V=25 cm?. (1 mark)

=12
25
=48 kPa

P

{ii) the vajue of v when P=10 kPa, {t mark}

212
-3
V=12’

10

(c) On the axes below, draw a graph to show how £ varies with V. {3 marks)

i

\
\
\
\
\

i
|
|
|
|
1

See next page



CALCULATOR-ASSUMED H METHODS UNITS 1 AND 2

Question 10 (9 marks)

A small ball is dropped vertically from z height of 4 metres onto the ground below. The ball
rebounds upwards such that the height of each bounce is 80% of the height of the previous
bounce.

(8}  Determine the height reached by the ball after the first bounce. {1 mark})

[(#)] The height, in metres, reached by the ball after the a™ bounce is given by the formuta
T, =ar"" . State the values of « and r. {2 marks)

a=32
r=0%

(¢}  Determine which bounce is the first to have a height of less than 5 cm. Justify your
answer. {2 marks}

Ty =0.0576
Ty, =0.0461

So bounce 20 is the first less than Scm.

{d)  Determina the total distance travelled by the ball at the instant it hits the ground for the
fourth time. {2 marks)

4+2%8;=44+2x7808

=19.6(6 m
(e) Determine the total distance travelied by the ball until it ceases to bounce. (2 marks)
32
5428, =4+2x%
1-0.8
=4+2x16
=36m

See next page
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Question 11 {5 marks)

Two subsets, M and S, belong to a universal set of 200 students. Students belonging to subset
M have attended a math revision seminar and students belonging to subset S have attended a
science revision seminar.

Itis known that n(M)=58, n(S)}=40 and n(M LS8)=81.

(a)  Use this information to complete all regions of the Venn diagram below. {2 marks}
LE{20%
s S{en

1

(b) I astudent is sefected at randcm from the group, determing

0] P L S) {1 mari)
17+23+119 _ 159
200 "~ 200
(iiy PMIS) {1 mark)
119 119
41+119 160

(¢} Asample of six studenis who attended a science revision seminar is to be sefected for a
follow up survey. Determine how many different samples can be selecied. {1 mark}

{40}
= 3838380
[

See next page
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Question 12
{a)  Sketch the graph of (v+3F +(y-3)® =32,

v

{b)  State two functions that combine to form the graph of (y -2)® =x+3.

y=2+4x+3
y=2--fr+3

METHODS UNITS 1 AND 2

(7 marks}

(3 marks})

{2 marks}

(c) Determine the coordinates of the points of intersection of the fine y +i6="7x and the circle

given by x> + y* +dx+10y +4=0.

Graph or solve simuitansously to get
(1, -9 and (2, -2).

See next page
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METHODS UNITS 1 AND 2 8

(@

(@

(c)

(d)

CALCULATOR-ASSUMED

Question 13 (9 marks)
The function f(x)=atan{bx) has been graphed below.

A
ettt

Lzn
v o ¥
Determine the values of the constants « and &. (3 marks)
Period of tanx I8 7, f{x) is 27,50 b=1.
F§r=atn(z-5)
-2=u lan(—}}
a=-2
= . |
u=-2 I= 5
On the same axes, sketch the graph of _1-=5cos(.r+ %) {3 marks}

State the number of solutions to the equation 5\:05(.1‘+ %):f(.\-) over the domain

~FEXST.

3 solutions (1 mmark)

Solve Scos(.x + %) = f(x), 7<x<2x, giving your answer(s) correct to three decimal

places.

See next page
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Question 14 (6 marks)

A triangle is inscribed in a circle, centre O, with minor arcs AB, BC and CA having lengths
5x. 81 and 5« cm respectively.

A
B
C
(a)  Show that the radius of the circle is @ cm. (1 mark)
C=2rr
18 =2ar
r=8cm
(b}  Show that ZCAB=80°. {3 marks)
5
<AOB = — = 360°
18
=100°
20AB =%—§(—);$9w (isosceles triangle)
=40°
LBAC =25 40°
= §0°
{c)  Determine the area of triangle ABC. (2 marks)

AB? =92 +9% ~2x9x9xcos100°
AB=13.789

Areat = % =x13.789x13 789 x5in 80°

=93.624
=936 cm?

See hext page
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Question 15 (8 marks}

The clinical records of a large eye hospital indicate that

+  58% of patients are blue eyed (set B}
»  42.9% of patients belong to the bleod group O (set @)
» 31.9% of patienis are blue eyed and do not belong to blood group O

{a}  Use this information to complete the probabilities P, to #, in the tree diagram below.

(4 marks)

PR on Gl

PiEn YRR

D= 0k

01 um

{by  Whatis the probability that a randomly selected patient will
(i} belang to blead group O and have blue eyes? (1 mark)
(i} have blue eyes or belong to blood group O? {1 mark)
i—0.252=0748
(#@)  nothave blue eyes, given they do not belong to bloed group 07 {2 marks}
0.252 0.252

0.5319+0252  0.571

=04413

See next page
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Question 16 {8 marks) Question 17 (10 marks)
The events A and B have the properties P(A)=2 and P(AuB) =1, (&) The value of an investment, $Vv , after » whole years in an account paying & % simple
8 2 interest each year, is given by V =5230+250(n ~1).
a Determine P(B} in each of these cases: ; . .
@ (5} (i) Whiat was the initial value of the investment? {1 mark}
(i} If A and B are mutually exclusive. (1 mark) $5000
PB)=3-3
=% (fi) After how many years did the value of the investment reach $65007 (1 mark)
(i} M PANB=3. {2 marks)
PLAW B) = P(A)+ P(BY~ PLAR B) {iy ~ Determine the simple interest rate. (1 mark)
1.3 3
225+ =5 250 N
p(B) = =153 o % 100=5% pa
40
=8
50
=
5
() An arithmetic seguence has an 9* term of 267 and a 14" term of 237.
{iiy 1 psrA=F. (3 marks) (i The sequence is defined by the rule 7, =a-+(n~1)J . Determine the values of o
andd (2 marks)
Ay=1 237 -2
PBAA)=3 d:h_-.? "67=w6
x=P(B) 14-9
=267 - 8{-0)=313
P(Anm:_l»—% a =267~ 8~0)=3
P81 A= (x-1)+3
1,3 ¢l (i) Write a recursive rule for this sequence. (2 marks)
68" )
x=P(B) = [ T =T, -6, =315 |
(i)  Caloulate 7,. (1 mark)
(b)  Forthe case where P(Amb‘):fé, are A and B independent? Justify your answer.
(2 marks) 0
Yes, as PlAI= P(E)=P(ANB)
-3 . .
$73=% (v 7+ + +T,=0,determing the value of ». (2 marks)
H 2 3

(206l -1)=0 = n=0, n=106

Solution: n=106

See next page See next page
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(luestion 18 (B marks)

The initial area of a lupin crop, A, in square metres, infested by cowpea aphids was 230 m®. One
week later the area infested had increased to 270 m2.

{a}  Assuming that the area infested is increasing exponentially, determine

6] the daily percentage growth rate, rounded to two decimal places. (2 marks)

T =270+230 = r=10232

Growlh rale is 2.32% per day,

{ii) a formula for A in terms of 1, the number of days since observations began.
(2 marks)

A=230(1 0232

{b)  Sketch the graph of the area infected against fime for the first 7 weeks on the axes below.
{3 marks)

A

1000 _ ;
oo T T : T
ot | T
o = R ‘ s on
g T _ : )

500
400
300
200
100

- (eleqes)
t

(c}  If no measures were taken to control the spread of cowpea aphids, after how many days
will more than 1000m? of the crop be infested? (1 mark)

230(1.0232)" = 1000 = =642 days

Sese next page
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Question 19 (7 marks)

A square sheet of metal has sides of length 45 cm. An open box, with a square base of side w
cm, is made by cutting squares with sides of xcm out of the corners of the metat sheet and
folding up the sides.

N
4

4iom

(a) Explain why w=43-2x, {1 mark}

Width of box is width of sheet (45 cm} less two corners (2}

(b)  Show that the volume of the open box is given by V =4x® —180x* +2025x cm? (2 marks)

V=LWH
=#-iw-x
= (45 - 2x}45 - 2x)x
=42 - 18057 +2025x

{c) Using calculus techniques, determine the dimensions of the open box that has the
maximum possible volume and state what this volume is. (4 marks)

,
DY 1247 ~360x+ 2025
ix

0=33% —180x+ 2025 = x=7.5, y=223
w45 - 2(7.5)= 30

¥ . =6750 cm® when boxis 30 by 30 by 7.5 cm

max

See next page
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Questicn 20 {10 marks)

A function is given by 7(x)=1+24x~30x% +16x° - 327,

(a) Use calculus techniques to determine the coordinates of ali stationary peints of the
function. (3 marks)

Fix)=24-60x+ 48,7 —12x°

Fixy=0when x=1, x=2

Statpts at (1, 8) and (2, 9)

(b}  Skeich the graph of y=f(x) for 0<x<3 on the axes below, (4 marks)

ke
=]

(©) Determine the equation of the tangent to the curve ¥ = f(x} when x=0.5 and draw the
tangent on the graph in part {c). (3 marks)

9x 81
=2
2 16
=4 8y + 50625

y=

End of questions

This exarunation paper may be freely copied, or communicated on an inlranet, for non-commercial purposes within

educationat Institules that have purchased 1he paper from WA Examination Papers provided lhat WA Examination

Papers 5 acknowiadged as the copyright owner. Teachers within Christ Church Grammar Schaol may change the
paper provided that WA Examination Paper's moral rights are not infringed.

Copyng or communication for any other purposes can cnly be done within the terms of the Capynight Act or wilh prior
wrilten permission of WA Examination papers.

Publishad by WA Examinalion Papers
PO Box 445 Claremont WA 6910



