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Section I - 10 marks

Attempt Questions 1-10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10

1. The heights of students in a class are represented in the boxplot below. A new student, who
will become the tallest member, is joining the class.

— —

| l l 1 | | |
I

1 | |
T T I I T T T T

140 145 150 155 160 165 170 175 180 185 190

Height (cm)

What is the maximum height the new student can be so they are not classified as an outlier?

A. 187.5 cm
B 192.5 cm
C. 197.5 cm
D 202.5 cm
2. The table below shows the values of the functions f(x) and g(x) for various values of x.

X 1 | 2|3 |45
fo | 3] 4| s | 1] 2
g | s | 3| 21| 4

What is the value of f(g(3))?

A.

B
C.
D

2

3



The population (P) of Marvel, a super villain’s town is shown over time (¢) by the graph
below:

P

T

Which statement best describes the population of Marvel.

2

A. The population is increasing at an increasing rate.
B.  The population is increasing at a decreasing rate.
C.  The population is decreasing at an increasing rate.
D

The population is decreasing at a decreasing rate.

The curve y = Inx is translated to the left by m units and then dilated horizontally by a scale
factor of 3.

What is the equation which describes this new curve?

A. y=In (% + nj

B. y=In (g - nj

C. y=3In(x + n)

“In xX+m
p. ” 3




The approval rating of a politician falls dramatically after an election. The rate of decrease
can be modelled by the equation: R = a X b~t, where R is the percentage approval rating,
¢ is the time in months since the election and a and b are positive constants.

The graph below shows the relationship.

R

Time (months)

Which equation could be used to model the graph shown?

A, R=48x2"
B. R=24x2"
C. R=2x48"
D. R=48x4"



N | —

Find the range of y =

a2
2°2

—2S]Il X 3 .

1
Differentiate x sin(—]




X
N ’\/ 5
Which expression will give the area of the shaded region bounded by the curve

_ 2
y=x-x 2,thex-axis and the lines X =0 and Xx=579

A. AZ“(:XZ—X—Z dx +Ilsx2—x—2 dx

B. A=I;x2—x—2 dx+“15x2—x—2 dx

5
C. Az‘j;xz—x—Z dx +J.2x2 —x—2dx

D. A=_[02x2—x—2 dx+‘j§x2—x—2 dx




9.

10.

The probability density function for the continuous random variable X is:

2
2xe ™ x>0

0 otherwise

f(X)={

What is the mode of the continuous random variable X?

A. In2

ln\/i
c. 2

1

J2

The z scores on a test are normally distributed such that P(—N <x < N) = p for some

constants NV > (0and 0 < p <1.What is the value of P(z < N)?

6w »
n N‘ | N‘T
ST SHAS =

END OF SECTION 1
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Question 11 (4 marks)

Chloe plans to build a rectangular enclosure for her new chickens against an existing wall, using
16 metres of wire fencing as shown below. She calls the dimensions of the enclosure x and y.

Existing wall

X Fenced Enclosure X

y

(a) She reasons that 2x + y = 16. Write y in terms of x and hence, show that the area of the
enclosure can be written as A = 16x — 2x2.

(b) The graph of A = 16x — 2x? is shown below.

A

Area

1 l ] ] 1 ] l LS
T T T T T T T T T = X
1 2 3 4 5 6 7 8 9

Side length (x)

Use the graph to determine the value(s) of x which would give the enclosure an area of
24 m? and give the dimensions of the enclosure in each case.

Question 11 continues on page 10.
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Question 11 (continued)

(c) Determine the dimensions (both x and y) that will achieve the maximum possible area
for the enclosure.

Question 12 (4 marks)

Differentiate the following with respect to x:

(a) 2

-11 -



Question 13 (3 marks)

There are three candidates for team leader on a camp, Andie, Bec and Cat.
There are two candidates for team mascot at the camp, Miao and Woof.

Based on a survey of camp attendees, the probability tree shows the likelihood of the candidates
being chosen for each position.

!
3 M
A 2
5
w
3 M
B 2
3
w
6
1
3 M
2
¢ .
w

(a) What is the probability that Andie will be leader with Miao as mascot?

(b) What is the probability that Andie will be the leader or Miao will be the mascot, but not
both?

-12-



Question 14 (4 marks)

A helicopter leaves Underwood and flies 70 km on a bearing of 055° to Vanna Beach.

It then flies 82 km on a bearing of 150° to Weston.

The diagram below illustrates the journey.

(a) Calculate, to the nearest km, the distance that the helicopter will fly from Weston back to
Underwood directly.

(b)  Determine the bearing (from Weston) on which it should fly to return to Underwood.

Give your answer to the nearest degree.



Question 15 (2 marks)

Find the domain for the circle x* —4x+ )" +6y-3=0

Question 16 (4 marks)

Find the integrals.

@ |2
3x
®) I X+ 2dx

- 14 -



Question 17 (3 marks)

o

In the diagram A4OB, is a sector of a circle of radius 7 cm that contains an angle @radians

at the centre O of the circle. The area of the sector is 9 ¢m? and its perimeter is 5 times its

arc length. By solving simultaneous equations, find the values of » and 6.

-15-



Question 18 (3 marks)

3 2
(a) Show Jsec” 3x _ 3sec 3x cosec 3x
tan 3x

- 16 -



Question 19 (4 marks)

The random variable X has the probability distribution given in the following table

X 1 2 3 4 5 6

P(X =x) 0.15 0.2 0.35 0.05 0.2 0.05

(a) Find E(X)

(b) Calculate the variance of X
(c) Find P(X >2| X <5)

-17 -



Question 20 (3 marks)

The rate of change of volume V" with respect to time () is CZ_V =(2t-1)*.1f V=35 whent=
t

3

find the volume when 7 = 3.

- 18 -



Question 21 (4 marks)

For an arithmetic series the third term (73) is 32 and the sixth term (75) is 17.

(a) Find the common difference and the first term.

(b) Find the sum of the terms from T;, to T, inclusive.

-19 -



Question 22 (6 marks)
. . 3 1 4
Consider the curve givenby y=2x"— > x

(a) Find the x intercepts

Question 22 continued on the next page
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(c)

Question 22 (continued)

Sketch the curve, showing essential features.

221 -




Question 23 (5 marks)

At 7 pm on a Wednesday evening after a storm, Jack’s water tank was full. The capacity of the

tank was 3 000 litres. The tap on the tank, however, was leaking such that the change in volume

at any time (¢) hours was proportional to the volume (/) of the tank and can be modelled by the

equation V="V e .

(a)

(b)

(c)

kt

Find V7, the initial volume of the tank.

Given that the volume of the tank after 3 hours is 1 900 litres, find the value of & correct

to 4 decimal places.

By the time Jack discovered that the tank was leaking, there were only 250 litres of
water remaining. At what time and on which day did Jack discover the leak (correct to

the nearest minute)?



Question 24 (2 marks)

The graph of y = f(x) is shown.

1o

-10 -5

—10+

On the graph below, draw the curve y = f(x — 2) + 2, showing all important features.

y
1O

10

-10 -5

—10+

_23 .

10



Question 25 (4 marks)

1
(a)  Show that log, x can be expressed as E log, x.

(b)  Using this result, or otherwise, show that the sum to infinity of the series

log, x +log, x +log, x+... isequalto log, x’

-4 -



Question 26 (3 marks)
The displacement of a particle at time (¢) seconds is given by:
x=é —27
(a) Given that the velocity is the rate of change of the displacement, find an expression for

the velocity.

(b) Find the two times at which the particle comes to rest.

_25.-



Question 27 (3 marks)

X

(a) Complete the graph of y = ‘2 over the domain [—27[, 27[]

-2n —|

(b) By graphing y =3sin x on the same number plane, determine how many solutions there are to 2

the equation 3sinx = E in the domain [—27[, 27[]

-26 -



Question 28 (2 marks)

A factory produces boxes of matches. The mean number of matches in each box is 30 and the

standard deviation is 3. The number of matches in each box is normally distributed.

(a)  What is the probability that a box chosen at random will have between 21 and 33

matches in it?

(b) I£ 4000 boxes of matches are produced, how many are expected to have more than 39

matches in them?

_27 -

1



Question 29 (6 marks)

A company manufactures light bulbs. The expected life of the light bulb, 7 days, is given by the
probability density function.

1 __t
— ¢ 4000 t 2 O
f(#)=14000
0 otherwise

(a) Find the Cumulative Density Function F'(¢).

(b) A light bulb is considered faulty if its life span is less than 100 days.

Determine the percentage of light bulbs that are considered faulty. Give your answer as a

percentage to 1 decimal place.

(c) Determine the z-score that 100 days would represent on a normal distribution curve

-28 -



(d)  Find the median number of days a light bulb lasts if it is produced by this company.

-29.



Question 30 (5 marks)

The population of a town over a 7 year period and the number of boats stolen each year is recorded
below.

Population (P) 1000 | 1800 | 2400 | 3000 3600 | 4200 5000

Number of boats | 80 78 92 104 104 120 116
stolen (N)

(a)  Find the correlation coefficient 7, correct to 2 decimal places, and comment on the 2

strength of the relationship.

(b) Find the equation of the least squares regression line for this data. 1

(c)  Using the least squares regression line, estimate the number of boats stolen if the population 1
is 9000.

(d) Comment on the reliability of this prediction from your answer in part c). 1

-30 -



Question 31 (3 marks)

The graph below shows an area enclosed between the curves y = sinx and y = cosx

|

y

g

> 2

/

BN

y = sinx

Find an exact value for the shaded area.

-31 -



Question 32 (5 marks)

The price P(¢) in cents per litre of unleaded petrol during an average year in Broome WA, can be
. 2mt

modelled by the function P(t) =180+44 sm(%) where ¢ is the number of days after 22 March

2023, for 0<1<366.

(a) What is the maximum price of petrol during the year?

(b)  Sketch the function P(¢) for 0<¢ <366

(c) What are the values of ¢ for when petrol will cost 202 cents per litre?

-32-



Question 33 (3 marks)

The graph of f(x)= 2i is shown below.
X

y
0.8
=L
Yo
0.6
0.4
02
A e — e e § X
0.5 1 15 2 25 3

-33-



Question 34 (5 marks)

A metal container of volume 0.3677 m’is to be made in the shape of a hollow cylinder of radius 7

meters and height / meters, closed at the bottom and capped at the top with a hemispherical shell of

the same radius. The area of metal required is A m?*. Given that a sphere of radius 7 has volume

4
V= g 7rr->and surface area A = 4777

(a) Show that 4 = 187 n R 2
25r 3

-34 -



(b) Hence find the dimensions of such a container that uses the least amount of metal.

END OF PAPER
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Section II Extra writing space

If you use this space, clearly indicate which question you are answering.
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Section II Extra writing space

If you use this space, clearly indicate which question you are answering.
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Section II Extra writing space

If you use this space, clearly indicate which question you are answering.
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Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.

Sample: 2+4= (A) 2 (B) 6 (C) 8 (D) 9
A O B @ c O p O

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer.

A @ B M c O D O

If you change your mind and have crossed out what you consider to be the correct answer, then indicate the
correct answer by writing the word correct and drawing an arrow as follows.

correct

A B‘/ c O p O
1. AO BO ¢cO DO
2. AO BO O DO
3. AO BO O DO
4. AO BO O DO
5. AO BO O DO
6. AO BO ¢cO DO
7. AO BO O DO
8. AO BO O DO
9. AO BO ¢ O DO
0. AO BO O DO
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Section I - 10 marks

Attempt Questions 1-10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10

1.

The heights of students in a class are represented in the boxplot below. A new student, who
will become the tallest member, is joining the class.

— |

! Il 1 ! 1 Il I 1 1 | ]
T T T T T T T T T

140 145 150 155 160 165 170 175 180 185 190
Height (cm)

What is the maximum height the new student can be so they are not classified as an outlier?

A, 187.5cm [u}l =170 -G = 1S -

@ 192.5 cm L’,.“pew’f@olte = (2t | S_?’*j(‘u{ﬂ.
£ IS = IO+ SIS
D.  202.5cm = Q15

The table below shows the values of the functions f(x) and g(x) for various values of x.

x 1 2 3 4 5
fx) 3 4 5 1 2
g(x) 5 3 2 1 4

What is the value of f(g(3))? R 5 '
p (C) (%)) = } (-/'>

A. 2 J ‘
= I

B. 3
CC.‘# 4
=/
D. 5



3.

4.

The population (P) of Marvel, a super villain’s town is shown over time (¢) by the graph
below:

™

Which statement best describes the population of Marvel.

t

A. The population is increasing at an increasing rate.

B.  The population is increasing at a decreasing rate.
C. ) The population is decreasing at an increasing rate.
D.  The population is decreasing at a decreasing rate.

The curve y=Inx is translated to the left by m units and then dilated horizontally by a scale
factor of 3.

What is the equation which describes this new curve?

f'Af. y=In (% + n)

B. y=In (% e 7:)

C. y=3In(+ n)

el X+
D 7 3




The approval rating of a politician falls dramatically after an election. The rate of decrease
can be modelled by the equation: R = a X b~t, where R is the percentage approval rating,
t is the time in months since the election and a and b are positive constants.

The graph below shows the relationship.

R
50 e ETas =

|
483 - i |
46-\ SIS IS S —— (S S ——

Time (months)

Which equation could be used to model the graph shown?

@ R=48x2"' ‘/
B.

R=24x2"

C. R=2x48"

D. R=48x4" \/



6.

Find the range of y =

[
2°2

-

@f [-1,2]

g, =L 1]

.
2

3.
— 5sin

(Zx—i—

]

e
=y
Bl

w |3

~—

‘f,

AW 2.1 N

B
R
1= V'= (Los L) =
7 ( Blae

= ﬁitkl_i J{ t‘\/\t’({)



J)

\N_/l 5

R
Which expression will give the area of the shaded region bounded by the curve y=x -x-2

the x-axis and the lines *=0 and ¥*=5 2

A. A=J-01x2—x—2dx+fx2—x—2dx

= 2k —
1 5 (/ = —~ X Z '
B. A=_[Ox2—x—2a’x+“1 x2—x-2 dx

Lg G -2)(x+

:_\',_)C/:'l %:“,

P 4

C. A:U(fxz —x-2 dx‘+_.jx2 -5 e

D. A=_[;x2—x—2dx+"|.25x2—x—2dx




9. The probability density function for the continuous random variable X is:

32
2xe™” x>0

0 otherwise

f(X)={

What is the mode of the continuous random variable X?

| , PUTL
Mode. oI 1 (1) = O
A. In2 x< -

Ry ol
B. Inv2 o
U=ax V==¢

2. 42 w=4 iz-2ze”
® 7 ‘
) = 2. o AR
\/5 ! J)- -X : 9, ~X
f-LF}; € 9 £LE
X 2~
Ry P 2 = iy - =
A€ FY 9 z%4) =0. O o=% L,? 17—+|> -
2 o 5 . P
= Zk =
L s = - 1
> =02 4
10. The z scores on a test are normally distributed such that P(—N <x < N) = p for some

constants N > 0and 0 < p <1.What is the value of P(z <N)?
"
l

N 4
2
B 1-£
2
2
. 1+2p
3
=HyP
END OF SECTION 1 /LL |
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Question 11 (4 marks)

Chloe plans to build a rectangular enclosure for her new chickens against an existing wall, using
16 metres of wire fencing as shown below. She calls the dimensions of the enclosure x and y.

Existing wall

X Fenced Enclosure X

y

(a) She reasons that 2x +y = 16. Write y in terms of x and hence, show that the area of the
enclosure can be written as A = 16x — 2x2.

= (\,’.?\1
/\ = X Ib=4x)
— f{" } )i :

(b) The graph of A = 16x — 2x? is shown below.
grap

Area

I

— bt
I9HAN0CO AN

1 | 1 l l
1 1 i 1 1 1
3 4 5 6 7 8 9
Side length (x)

| =
T > X

Use the graph to determine the value(s) of x which would give the enclosure an area of
24 m? and give the dimensions of the enclosure in each case.

........................................ =2 6v =k  bmylm
o W=y W=w - 7 2o V2o

Question 11 continues on page 10.

-10 -



Question 11 (continued)

(c) Determine the dimensions (both x and y) that will achieve the maximum possible area 1
for the enclosure.

.........................................................................................................

Question 12 (4 marks)
Differentiate the following with respect to x: L —\ corre ) qQ el up
logx T l(/)q(i y o= (_rf‘ @ woneiny viald
(a) 2 N . 2
’ u'= = vI=2x

Yoyul-uv! = xZ 0= logex Zx - [ oneds

-11 -



Question 13 (3 marks)

There are three candidates for team leader on a camp, Andie, Bec and Cat.

There are two candidates for team mascot at the camp, Miao and Woof.

Based on a survey of camp attendees, the probability tree shows the likelihood of the candidates
being chosen for each position.

3 M
A 2
3
w
I
3 M
B 2
3
/4
6
3 M
2
¢ 7
/4

(a) What is the probabil{ty that Andie will be leader with Miao as mascot?
> [ ‘
PAAM) = 1 1 - |

(b) What is the probability that Andie will be the leader or Miao will be the mascot, but not

both? i
P(AW + PM + M )
i AL e e b T oM s 854§ 11 £ RIS 5 3§ 111 3
LEBXE AT g k[ o ou
)
= e ol - L nalnd
................... ‘L}é}((ﬁ)/
L}
Ci

~12 -



Question 14 (4 marks)

A helicopter leaves Underwood and flies 70 km on a bearing of 055° to Vanna Beach.
It then flies 82 km on a bearing of 150° to Weston.

The diagram below illustrates the journey.

(a) Calculate, to the nearest km, the distance that the helicopter will fly from Weston back to

Underwood directly.

UWZ = 105822 ~ 2(10)(82) s §3

...............................................................................................................

................................................................................................................

...............................................................................................................

................................................................................................................

................................................................................................................

(b)  Determine the bearing (from Weston) on which it should fly to return to Underwood.

Give your answer to the nearest degree.

e I R S A R A R R R R R R

..........................................................................................................

..........................................................................................................

= 4’,7.(2( LY cepyvech pune )

...............................................................................................................



Question 15 (2 marks)

Find the domain/fo’r the ,cigzle x2’\—4xj- y27+6y—3=0 L ]-\ fDV (:L)V}/YLV 2
........... @2 D e L esuahon

....................................................................................................
..........................................................................................................
............................................................................................

R I I R R T I I I T R I I I A R R R R S

..........................................................................................................

Question 16 (4 marks)

Find the integrals.

[ 2ax , o 192
@) 21 LC [ ("L_» 1

..........................................................................................................

..........................................................................................................

(b) I%dx , 1
R = 2ozl e Hal=xve
............................. 2 i M)z 22 -

..........................................................................................................

..........................................................................................................

......................................................................................................

..........................................................................................................

AR 31335 1 ¢ ERRTARRAAG 8§ R 18 BT e e W8 1 0 8 0 § g e bin B0 $ 00 $ 808 e t)
= 9-9 f; _ 2,52. l,wtbﬂj
,.7:.___; .................................................... = "-L)‘u\, >

-14 -



Question 17 (3 marks)

0 2
9

In the diagram AOB, is a sector of a circle of radius 7 c¢m that contains an angle @ radians 3

at the centre O of the circle. The area of the sectoris 9 cm” and its perimeter is 5 times its

arc length. By solving simultaneous equations, find the values of 7 and 6.

Mea . 20 god 4, 8= 20x0 6

.....................................................................................................

R I R T T T A R I I A I I I I I S R

.................................................................................................................

.................................................................................................................

..........................................................

...................................................................................................................
...................................................................................................................
...................................................................................................................
...................................................................................................................
...................................................................................................................
...................................................................................................................

...................................................................................................................

« |8 =



Question 18 (3 marks)

3sec? 3 =
(a) Show %ﬁx=3sec 3x cosec 3x By &‘ 2

1
(b) Hence or otherwise find J 3sec 3x cosec 3x dx
pn. 3 F |
A S /L
= [ 2XLCOL (X
TAN S X

..........................................................................................................

...............................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................

..........................................................................................................

-16 -



(©

..........................................................................................................

..............................................................................

(b)

..........................................................................................................
.............................

Question 19 (4 marks)

The random variable X has the probability distribution given in the following table
X | 2 3 4 5 6
P(X =x) 0.15 0.2 0.35 0.05 0.2 0.05
(a)  Find E(X)
=053 2X0: % 4 51035 1 hx005 15 x02
+ b <O OS
Calculate the variance of X

........................................................................................................

..........................................................................................................

Find P(X >2| X <5)

P(X72 N XLS - =

.....................................................................

..........................................................................................................

w 1T «

..........................................................................................................

............................

0]



Question 20 (3 marks)

3
The rate of change of volume 7 with respect to time (¢) is C;—I;:(zt—l)z.lf V=5whent=% 3
find the volume when 7= 3.
....... AR CE =l ) N
el et
...... AV M 202 ) A
AL
...................................... 3444 T BRSNS L4 SRR 43141
............ = s o
5 Z
.................................................................................. gaenges su s snbion o T
T T Teorred”
................... %%’2({.+t4".%“.L\"Ir\zl,,@(‘]‘/[{’t DA AN
g 153 S 14 SR e 1 U g ocsmammsaensnen 1+
M=l Vel 52UV -2(D) 41 1¢
............................................. a .Z o sl s 5 floisiaie e uiase i waae 48§ 868 iR
..................................... r:)‘_i_l__;_—kc/
................................................. S A —
............................................. T R84 8 A1 1 £ s
- e A Y
SRR B8 5 § ¥ 8 SRR 53 7 4 o 5 8 s Q) Poee st b s emssteaina s ¢ ...V;"i/ Q(/, : ‘r‘“f\",‘.r’

..........................................................................................................

.........................................................................................................

..........................................................................................................
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Question 21 (4 marks)
For an arithmetic series the third term (73) is 32 and the sixth term (7s) is 17.

Find the common difference and the first term.
)C T, = O "ﬁé’ . Dd
1= a+5d @

.....................

.......................................................................................................
.........................................................

s

...............................................................................................

..........................................................................................................

...................................

...............................................

......................................................................................
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.......................................................................................................
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Question 22 (6 marks)

Consider the curve given by y =2x’ —EX4
1

(a) Find the x intercepts

..........................................................................................................

@ T72 20 gTo% 7S |
e 12(0) (o) =0. M x =3 .

.

y l=rsl L6 . B
Pl ool y =6 =< et
200 76(0=670 e

DVbL:L{” ............................. 2
- Alonzented Jemk.ofnflechon. sl there 1S [

.............................................................................................

(A Ommﬁ%uegign %c‘(/))lsflcnﬂl/lg(g (')/quhe‘ next page El ’-\
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Question 22 (continued)

Sketch the curve, showing essential features.

(2,135)

Ll_] covrre ck &L’:,(ﬁ(ﬂ;ﬁ i

(17 i(ztv(:lk[isr‘w{/) ot t‘~‘~_<;sk><:.¢\f“”4‘;"]
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Question 23 (5 marks)

At 7 pm on a Wednesday evening after a storm, Jack’s water tank was full. The capacity of the

tank was 3 000 litres. The tap on the tank, however, was leaking such that the change in volume
at any time () hours was proportional to the volume (¥) of the tank and can be modelled by the
equation V="V e .

(@) Find V), the initial volume of the tank. - 1
................................. Vo.= . 2000

......................................................................

..........................................................................................................

(b) Given that the volume of the tank after 3 hours is 1 900 litres, find the value of & correct 2
to 4 decimal places. - -~ — ArAYERC |
_ (@8
L {=— 2 V. q Q) = 2000 e S L i »{,fh’
Mot= % V=400 1900 = 2000 e el

..........................................................................................................

D I I R R T R P T T T T T T LI T T S PSS

Plotes g
\\4\ ..... %wk’i)\)"ﬁhf ............
‘L = IV\ L Qo©
....................................................................................... ’.,%U(./w......
=
....................................................................... =..0:1823... L 4ApD

L\ :( (7 ”YKL
.......................................................................................................... y L[L\.*:N Ll‘
. L2 d
(©) By the time Jack discovered that the tank was leaking, there were only 250 litres of 2 l‘%

water remaining. At what time and on which day did Jack discover the leak (correct to
the nearest minute)? L.
T _ 015230 D ‘ i
250D = HOOQ € T Ly &\, OVVeCry SUD i I ’“"

..........................................................................................................
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Question 24 (2 marks) 2

The graph of y = f(x) is shown.

10+— ! I Lo

b
v He—— }-z- —_— '&’)‘ —
%
—10 —f
|
Yt ], . j PSP (. .,.._5,_% ‘ | |
| V |
1 \
| |
| | R 1V I i -

D\, f&»r”ﬂuc( =Sy V\'"\*P{C{t’ sz
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Question 25 (4 marks)

1 2
(@  Show that log, X can be expressed as 510g3 X,
Chaunae «U\# \ice
................................... Fhcscusaoes § 10 11 § SOBINGHHGREEES S 14§ 1 1 MOR: ossarenen s 4545 14 55 A ‘
............................................................... =L logs X A, fequAtts
2 L[ A covveck
anat

.......................................................................................................... N A CA/

(b)  Using this result, or otherwise, show that the sum to infinity of the series 2

log, x+log, x+logg x+... isequalto log,x’
A / <
L/l-\ LUV | /‘t(,," e O ]
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Question 26 (3 marks)

The displacement of a particle at time (¢) seconds is given by:

x=e" —27
(a) Given that the velocity is the rate of change of the displacement, find an expression for 1
the velocity. 2 B . _
v =2ket - IS Ci] comech dufforemha ha
(b) Find the two times at which the particle comes to rest. 2

.......................................................................................................

.........................................................................................................

.................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................
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Question 27 (3 marks)

over the domain [—27[,27:]

(a) Complete the graph of y = E

[§4! (OVY LA ﬁlhtfk f'!)tttpﬂ' LI + gkn¢Phiu:Q

(b) By graphing y =3sinx on the same number plane, determine how many solutions there are to 2

the equation 3sin x =

in the domain [—27[, 27z]

..........................................................................................................

.....................................................................................
..........................................................................................................
..........................................................................................................

..........................................................................................................
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Question 28 (2 marks)

A factory produces boxes of matches. The mean number of matches in each box is 30 and the

standard deviation is 3. The number of matches in each box is normally distributed.

(a)  What is the probability that a box chosen at random will have between 21 and 33

matches in it?

................................................................................................
..........................................................................................................
......................................................................................

..........................................................................................................

(b) If 4000 boxes of matches are produced, how many are expected to have more than 39

matches in them?

0:15/. % $ooo

..........................................................................................................
...............................................................................................

..........................................................................................................

..........................................................................................................
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Question 29 (6 marks)
A company manufactures light bulbs. The expected life of the light bulb, # days, is given by the

probability density function.

1 =i
——e Y00 t>0
J(®)=14000
0 otherwise
(@  Find the Cumulative Density Function F'(%). 1
LT eI PR e THOOO
OO
................................ FURRRRNE B -
e t 6%600
141t 1 L' oo pfnose 441111 smbsmsscsnssnsm 13013 1341 e
.................... oot T 2~ L 0 O
= =k L A
2

.....................................

(b)  Alight bulb is considered faulty if its life span is less than 100 days.
Determine the percentage of light bulbs that are considered faulty. Give your answer as a
percentage to 1 decimal place. L u( COVVeCHt |

. > U S e

—————— =004
= 2S5 o

..........................................................................................................
..........................................................................................................

..........................................................................................................

(c) Determine the z-score that 100 days would represent on a normal distribution curve
25 [ 28 7~
. TN AR i \ sl e 15 AT as 111 LSS 1 1111318
\ | ! \‘T\H// ~ =
............ e P I i~ @ =] iAot S DR B

o G e b S ‘
IS

<, cwside ©|
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(d)  Find the median number of days a light bulb lasts if it is produced by this company. 2

.........................................................................................................

..........................................................................................................

....................................... Melbwly oot ades.. by =l

ecomommrent st s rnsnssesan e spssnn o TS -~ o T S

...................................... Te mﬂeg of. both edes - |

S - N — V\(O@ ..................
4’0@0

..........................................................................................................

.......................................................................................................

......................................................................................................... L ’ o

..........................................................................................................
...............................................................................................
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Question 30 (5 marks)

The population of a town over a 7 year period and the number of boats stolen each year is recorded
below.

Population (P) 1000 | 1800 |2400 |3000 |3600 |4200 | 5000

Number of boats | 80 78 92 104 104 120 116
stolen (N)

(a)  Find the correlation coefficient 7, correct to 2 decimal places, and comment on the 2

strength of the relationship.

.........................................................................................................

......................................................................................................

(b)  Find the equation of the least squares regression line for this data. 1
& = 0 OV (lk{F

..........................................................................................................

()  Using the least squares regression line, estimate the number of boats stolen if the population 1
is 9000.

.....................................................................................................

.......................................................

..........................................................................................................

(d) Comment on the reliability of this prediction from your answer in part c). 1

........................................................................................................

..............................................................................................

....... Vo4 .L...@.}g.....@.f.l..tf.l;\.f.%..(.{ at.. .

..........................................................................................................
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Question 31 (4 marks)

The graph below shows an area enclosed between the curves y = sinx andy = cosx

| »
y = sinx

Find an exact value for the shaded area.
=
= sinx—cexdx

......... E
e & -
............ 4 4fl({l
.......... S T EOO X TN T I
4

.................................................................................................
..........................................................................................................
R R R R I I A
..........................................................................................................
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Question 32 (5 marks)

The price P(¢) in cents per litre of unleaded petrol during an average year in Broome WA, can be

. [ 2nmt
modelled by the function P (t) =180+44sin (éj where ¢ is the number of days after 22 March

Perod = 20T (€3
2023, for 0<1<366.

o s - iy
(a)  What is the maximum price of petrol during the year? B 1
............... F0 4l = 220 et
.............. MNP = L BD. Y= 1Dk enD
(b)  Sketch the function P(r) for 0 <t <366 | 2

: (‘:H f{wy | gee CJCu—t 5 -

[ cevrect [‘4”*—“(‘
Ci covvech shape + anph hcle

(c) What are the values of ¢ for when petrol will cost 202 cents per 11tre v , 2

....................................... '@. N ,
e Wl ST WIS . I?F..L.‘.ﬁ.. T x155
ST i i e =l

e ‘ xS
x5 TS, 198 - r: %‘7

= 5 B
[V ]
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Question 33 (3 marks)

The graph of f(x) =2i is shown below.
X

08 |
b
2x

06 | {

(1533)

L S S A
. 05 1 15 2 25 3

5
By considering the areas of the rectangles, show that 2—74 <In~2 < 15
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Question 34 (5 marks)

W, pold

A metal container of volume 0.367z m’is to be siade in the shape of a hollow cylinder of radius 7

meters and height / meters, closed at the bottom and capped at the top with a hemispherical shell of

the same radius. The area of metal required is A m”. Given that a sphere of radius 7 has volume

4
Fe= Eﬁr3and surface area A = 47zr?

(a) Show that 4 = fow n S 2
5 3

......................................................

(OO il
...................................... g
;@;g = rZh 4 ZI-
............................... - qg
...................................... ’Q§rl’5 R s s 29 1

.........................................................................................................

.....................................................................................................

...........................................................................................................

................................................ Bgrlré
............ =] LIK B S X et e
= QT V'?—_Lm'rl_r (ST

? 2 267



(b) Hence find the dimensions of such a container that uses the least amount of metal. 3

............ =LA A
ﬁﬁ—‘lgﬁ+fdﬁr ....................................................
ﬂ“/ ............ lgrl ............ % el s 13 14 SRS 1 1
MW I8 w IQTTE = Q% .
..................................... A B e
.................................... ol '8‘+|Qﬂ3:0
= D e
......................................... TOUTM 4+ 250NC> =0
.................................................. S T
.................................................... 250M( 2 = SWH

(77 = S_H; 2]

....................................................................................................
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