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Structure of this paper
Number of .
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1. The rules for the conduct of examinations are detailed Markors Use DR
in the Year 12 Information Handbook 2020. Sitting this ¥
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1 7
2. Write your answers in this Question/Answer booklet
preferably using a blue/black pen. Do not use erasable 2 6
or gel pens.
3 5
3. You must be careful to confine your response to the
specific questions asked and to follow any instructions 4 7
that are specified to a particular question. 5 =
4. Show all your working clearly. Your working should be 6 7
in sufficient detail to allow your answers to be checked
readily and for marks to be awarded for reasoning. 7 7
Incorrect answers given without supporting reasoning
cannot be allocated any marks. For any question or 8 6
part question worth more than two marks, valid n
working or justification is required to receive full marks. oiic.flfg; , 52
If you repeat any question, ensure that you cancel the Schich
answer you do not wish to have marked. One %
Section 92
5. Itis recommended that you do not use pencil, except Two Total
in diagrams. Section
Two %
6. Supplementary pages for planning/continuing your Units
answers to questions are provided at the end of this
Question/Answer booklet. If you use these pages to Overall Rounding
. s e Deductions
continue an answer, indicate at the original answer
where the answer is continued, i.e. give the page Notation
number.
Total W—l}— ;
7. Do not place the Formula Sheet inside your .
Question/Answer booklet. It will be collected Uvarslln

separately.

See next page
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Section One: Calculator-free (52 Marks)
This section has eight questions. Answer all questions. Write your answers in the spaces

provided.

Working time: 50 minutes.

Question 1 (7 marks)

2 _
The function f is defined by f(x) = xB , EEF

The second derivative of f is f”(x) = 8(3 — x) 3.

Determine the coordinates and nature of all stationary points of the graph of y = f(x).

f'()‘) a (3—)‘) (2)6)-" (Xl's)('” S Demons trates corfe
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Question 2 (6 marks)

The continuous random variable X takes values in the interval 3 to 8 and has cumulative
distribution function F(x) where

0 X% 3
F(x)=P(XSx)={";3 3<x<8
(a) Determine ! ¥>8
() P(X <45). F’ (4‘5) ) ,f’:.é_’_i)’.- (1 mark)
o / lorrect probabiliy
(i)  the value of k, if P(X > k) = 0.75. (2 marks)
P (xsk) = 025 J indicates use
K3 . 42 F Fhsk)
j;( s doid / lome X va lur

o K
(b) Determine f(x), the probability density function of X, and use the axes below to sketch the
graph of y = f(x).

T
N o= Fe - ’

3<y <8 (3 marks)
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Question 3 (5 marks)

t
The rate of change of pressure in an air tank is given by P’(t) = —2e 25, where t is the time in
minutes since it began emptying from an initial pressure of 65 psi. (psi is a unit of pressure

expressed in pounds of force per square inch of area).

(a) Determine an expression fC.J; the pressure P in the tank at any time ¢, t = 0:(2 marks)
Pl = J-2 % dt

«Be* op /“’W“‘é’ ’.M?/MS

B

- /
5. P
g 50 ~as ¢
Plo) = 5Lpe’tc = 65
L = I§
z. oV
= wwd‘ 2, /4%
p(O) = Soe ™t 55 uvis
(b) Determine
(i) the exact time taken for the pressure in the tank to fall to 25 psi. (2 marks)
.
J0e 5 + /51: CH
jOe,-“ = [0 '
£ cruplifies €quahon
¢ 35 = o L / "); 6_%?0.’3/
e - ;
75 n 02 |

Jp = 2stn 02 S tome

@ £ = =2S4n 0-2 Mimes TMY

(i)  the long term behaviour of the pressure in the tank as t —» oo fort = 0.

45 -é g (1 mark)
Pl)—> 1§ p;i /&QW
fl‘&SScU“@

See next page



CALCULATOR FREE

METHODS UNITS 384 6
Question 4 (7 marks)
(a) Determine an expression for f’(x) for each of the following functions.
DO NOT SIMPLIFY YOUR ANSWERS. .
(i) f(x) = In(1 = cos 3x). (2 marks)
]( b« g sin X
L™ :
/-dosIx /
. 1 (/uxf
k2 -35(«”31' or 4 (6053}')
|— s Ix dx
/. denominater
(3 marks)

(i)  f(x) =e*(5—2x)3.

. .
Fio- e3¢0 + (520 e " /4 o5
/ 4 d/x;/fx

T e

3
4
ax (5-2%)
/ demon S)VW
use of
L]
rvle
X
(b) For the positive number x, let A(x) = f (8 — 2t*) dt.
0
Determine the value(s) of x for which _ﬂ = . (2 marks)

f f-af
/@xf,\ess:orvf@f

= §- M A0
= 2"‘ -G .
‘ X
PR
2’ £ £
x* = 3 ot Vatwr
A = f; g’f‘
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CALCULATOR FREE
Question 5

(7 marks)
(a)  Simplify 3log5 +log 4 — log-.

(2 rharks)

dop 5% Iog 4~ og %
s /69? /25- ¥k

/

s

Lxpresses as Sr
= /? /000 1/ / loj ?&/

= 3 ‘ / stmplifres 70 BB

(b)  Given that log, x = 0.8, determine the value of log, (x*vx).

(2 marks)
: * 9
| /o; (111‘) e /"j X
a a o’
| = 2.5 /7 X / drmons ks
Z/ij'f' i/%c)b' “ lomed,
) a = 2.5 (06) use v//;w
= 2(08) * 7 (0-8) = 2 /op
X A

/ Lo met Vabuy

(c)  Determine the solution to the equation 42* = 327% jn the form x = % : (3 marks)
b o> ¥
¢2x . & |
v wiiks as
Arloy ¢ = R-2) 19y 3 / fo 7%6'0#
2x log b = ZlogB"‘)C/oj-’? i
= /0 3
/ +x log3 = R
Zx«?# 7 ] /jj./ /]Qlcﬂoﬁwfx
x (204 +'9%)" 21
2
g = fogt
fog b= 3
j p / JO/\/fS W
X = Moy 7 ‘

/? 46
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Question 6 (7 marks)
The discrete random variable X is defined by |
2x+ k — 0.1
P(X = x) ={ 3 x=5
0 elsewhere
(a) Determine the value of the constant k. (2 marks)
20+ Kk 4 2tk - / 7/am5 g il
3 3 éiwh'vfl
Akt & = |
2
Sppl. = 4
<K= ’, / orrect
K = '2/' value
(b) Determine :
() P(X=0). ++ (1 mark)
f (k=o) = 2213
torrek
= Jé,_ \/ //oba/o/'/!? .
(i) E@BX-1). E (X) = Zi / F(x) (2 marks)
-p) P B APy
X (o ! E(””) ) 3[5) / € Bx-1)
A s - /5
T IERES
Bernowllc
(i) Var(3X — 1). \/4;- ( X) = /9 b= p) (2 marks)
- 3(4) / var (x)
3
J6-
2/ s i s
- &3

36

See next page
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Question 7 (7 marks)
The graph and a table of values for y = f(x) is shown below, where flx] =tanx.
Y " 7
2 N / 02| 02
""""" 0.4 |0.42
1+ : 0.6 | 0.68
I 0.8 | 1.03
] ' | . . > x 1]1.56
0.2 0.4 0.6 0.8 1 1.2 1.2 | 2.57

1
Let] =f tanx dx.
0.4

(@) By using the information shown and considering sums of the form i f(x)dx;, explain
why I > 0.426. (3 marks)

A = 0-2,[7[ 0-4)+ f(0¢) +f(08) y 'ﬂﬁ% o 3'2?
02 [042+ 068 + 1-03]

values 0 &
02 (213 J torrect Sum
= At

Ji

]

A /15 based on Inscqbed rec [es W&'ch/fes/u/t
i an underestimate L I >%0-426. / Gew o

(b)  In a similar manner to (a), determine the best estimate for the value of the constant U ,

where | < U. (2 marks)
A = 0'2[7( ﬂ’ﬁé) P 7[/0'3)’( #(’)] V/Jléows 003
et X¢
= : 68+ (03 + I'S6 e /
2 [0 68 '] values
= 0z (329 | §
. lorrect
= 0654 s
(c)  Use your previous answers to determine a numerical estimate for I and explain whether
your estimate is smaller or larger than the exact value of 1. (2 marks)
O- 426 + 065 = 05§ Mesn. of
7 / o eshmafes

S9hty overes fmakes ara as au/ve /s p_—
Lo N Lo ward's. &l/t’»‘/€§ MAa

479 See next page / W/ reasov
stated-
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Question 8

CALCULATOR FREE

(6 marks)

The acceleration at time t seconds of a small body travelling in a straight line is given by

cm/s?,

Mﬂ_-Az
Vit +5

t=0.

When t = 1 the body was at the origin and 4 seconds later its displacement was 2 cm.

Determine the velocity of the body when t = 11. fk ai?e)fﬂ :/,5 / Jacemeal
v = [ oy e
(pus)
: -m.__fjﬁ),_
L. (&) |
‘ 1 //cuﬁdawﬁgwo
g s f [4£f5)"+ ¢ g 2l
g+l
Ax = C[V&)d% " V/ fategrak
- [Teerd) t © o
; 2 antiden/ahve
] [ 4 @g?ﬁgl y L // of VE)
© [ erDE of]
. -(s)z+ St 7%
= - 5 + 33 T 4‘ C //4{9
Ax = -8 & & & '/ %;:Zoboﬂ/)@f’
2 . — 78 =2 3
Ay = i 4(2 .-.'/’20‘;7 / usej@fg‘fwhﬁ‘/‘l/“”
L 7 ¢
vim = b ()t 2

U1

x‘
=
@
1 |

=
e kX
- 42 * - 1

corfed
- /7 m/s

/ \/&/ou,';? :
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Supplementary page

Question number: g — R(fHteadive  Lo(udion

\/(f) T =t |L(.tf5' tC \//{,orrcd' v (%)

x(t) = J_em t o Ak

-

= — (4t+5)" 4k td I o « ()
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Supplementary page

Question number:
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Reading time before commencing work: ten (10) minutes
Working time: one hundred (100) 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
fluid/tape, eraser, ruler, highlighters

Special items: drawing instruments, templated, notes on two unfolded sheets of A4 paper, and up to
three calculators approved for use in this examination
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No other items may be taken into the examination room. It is your responsibility to ensure that you do not
have any unauthorised material. If you have any unauthorised material with you, hand it to the supervisors
before reading any further.



METHODS UNITS 3&4

Structure of this paper

CALCULATOR ASSUMED

Instructions to candidates

The rules for the conduct of examinations are detailed
in the Year 12 Information Handbook 2020. Sitting this
examination implies that you agree to abide by these
rules.

Write your answers in this Question/Answer booklet
preferably using a blue/black pen. Do not use erasable
or gel pens.

You must be careful to confine your response to the
specific questions asked and to follow any instructions
that are specified to a particular question.

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 cancel the
answer you do not wish to have marked. ik

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

Supplementary pages for planning/continuing your
answers to questions are 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.

Do not place the Formula Sheet inside your

Question/Answer booklet. It will be collected
separately.

See next page
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Total 100
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16 10
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Section Two: Calculator-assumed (93 Marks)

This section has twelve questions. Answer all questions. Write your answers in the spaces
provided.

Working time: 100 minutes.

Question 9 (6 marks)

(a)  Function f is defined by f(x) = 3logs(x + 6) — 2 over its natural domain. Determine

(i) the value of the y-intercept of the graph of y = f(x). (1 mark)
( 0} /) [//C&M*((,t
ﬁ z | vValug
(i)  the equation of the asymptote of the graph of y = f(x). (1 mark)
x =-6 / tonect
EQuUATION

(b)  Function g is defined by g(x) = log,, x over its natural domain, where n is a constant
greater than 1.

The graphs shown below have equations y = g(x), y =a— g(x) and y = g(x + b),
where a and b are constants.

(i) i+ Label each graph with the appropriate equation from those listed above.

(ii) Determine the value of b and hence determine the value of n and a.
(4 marks)
y rs)
- / = 9(x+é
habel giaphs 7.7 (® s
With 0.5 el ie Jabelled
eina}lmﬁ P ‘ - iy
E ' &"‘4%=4'&?(") KO/(CJ
At (7} 0) j("):éoj,b(l*égf? b lotrect
= W /' valee of b
b =2 E
At(G 05) log (0+2) =05 / |
( ) jffl/ \ m0'5=- 2 ;/ value of n
n =4
AL B9 a-ig 4 =0 / Vol 9 @
a. < 1

See next page
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Question 10 (7 marks)

The percentage distribution of the number of cans of soft drink per order placed with a takeaway
food company over a long period of time are shown in the following table.

Number of cans per order 0 1 2 3 4 or more
Percentage of orders 14 24 45 5 12

In the following questions, you may assume that all orders are placed with the company at random
and independently.

(@) Determine the probability that the next 10 orders all include at least one can of soft drink.

2 marks
: /0 é( > I) - 8b , ( )
MUST - /00 V/,«" P &;/)
Give. plobabilihies = 0-66.
fo pors -
dw,ma///ws —p = 086 .
= 0-2213 pmbaﬁ//ff?z
at reast

hdp-

(b)  During a weekday, a total of 225 orders were placed. Determine the probability that

(i) 40 of these orders included 3 or more cans of soft drink. (3 marks)
X~ B (225 017) / lomect
gEGEE. st ation
= 0) = + O ‘s brjbuh 0
£ & 4 Staded N=208
,/ /0 20l
p/abqéf'/x@r
(i)  more than 25 of these orders included no cans of soft drink. (2 marks)
1318 0} g
X~ 8 / = 2 J/ Stats
61/)0/‘44&{/
f)(&( 5 Zé) = 871} lf' Ofljff/%‘ﬂébn/

WITH pasamels

J red

/ﬂ/a/bczé "/ é/

See next page



METHODS UNITS 384 5 CALCULATOR ASSUMED

Question 11 | (7 marks)
In a sample of 1 325 university students, 64% said that they never look at their phone while
driving.

(a)  Show how to use the figures from this sample to construct the 95% confidence interval
for the proportion of university students who never look at their phone while driving.

. (3 marks)
P =0t
S = [0*.6-4:)(0'36) /SWO/W
/325 desiafion/
_ " orfed
ET & o + 196 (5)

2 S Dt use
= 06kt (1r9)(0-0132) of foraumla
= (0-Gika, 0 6cs8)  or CT-

e boffek
& P

(0-4/47 0-66g) at feast.

5

(b)  According to a newspaper article, "70% of university students never look at their phone
while driving". Explain whether the interval from (a) supports this claim. (2 marks)

Iokrval does not Su/o/fort clacms 45
0: 7 does not lie within fhe /1 fervad -

/
— : _ supportedd
Lol o v
nfsolenw rnkov . "
36 d jateval does 10
- Not f&gu,/’w(//w\l; Uywoy ! 4 Sacladdy. DeF .
() Another source claims that "the majority of university students never look at their phone
while driving". Explain whether the interval from (a) supports this claim. (2 marks)

Does  support s claim qs both

lower and wpper  bound ok rafeivat B

ar greater Han 05 i i
Support-eot

statkes
Lounds 7 0°S-

See next page
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Question 12 (8 marks)
The diagram shows a flag design, with dimensions in centimetres.

\

55,
ey b hios(EE

A= 18-05x

X

20 25 30

The shaded region is bounded by the y-axis, y = f(x), y = g(x) and y = h(x)

where
f(x) = 18 — 0.5x, / Jabels al
glx) =4 - 4cos(%) and / fﬂ?ﬁ.f CO//‘-’CF&

A(x) OK-
h(x) = 8 — 4vZsin (). £, JE AN

(a) Label each graph on the diagram above with the correct function, f(x), g(x), h(x).
(1 mark)

5
(b)  Let A be the area of another region on the graph, where 4 = f [A(x) — g(x)] dx.
0

(i) Clearly mark the region on the diagram with the letter A. o A b //CCIL!}’ (1 mark)
(i) Determine the value of 4, rounded to one decimal place. Jabel fed (1 mark)

A= 222 " (14) J lomedt A

(c)  Show a calculus method to determine the area of the shaded region.

A = o - A0 Adx = o L A(x)) dx
fa (0 ! %) /(@ et

(§ marks)

= . & ’ asf_of\.
e / shous 3t Lo
Ot Valid MeHhods OK VA, - A2 .

g [ oo kool v [ Fnrgobs tf Temr ki)

Use funechon /ldwff(x) efe \

.

ratthan write fuiackon in

See next page
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Question 13 (8 marks)

The heights of girls H in a large study of 3-year-old children are normally distributed with a mean
of 94.5 cm and a standard deviation of 3.15 cm.

(a)  Determine the probability that a randomly selected girl from the study has a height

(2 marks)
/1 sex<s

.§< N = 0 37
P (12:5< H< 73:5) a8

at least % dg -
(2 marks)

(i) that rounds to 93 cm, to the nearest cm.

(i)  of at least 90 cm given that they are shorter than 94.5 cm.

L ?o/.# <5 = PllogH< 7’4-5)/%?5
Irad

b
/9 /ﬂ < 74‘5) o of
= 0-Li3g tondshonal
. 05 Jrob
@ = 0-8469 J cotretd
b)  The shortest 1.5% of girls were classified as unusually short. Determine the greatest prob -
height of a girl to be classified in this manner. (1 mark)
’5/’?\_\ P (x<k) = 0-0I5
00 PN '
v i ‘ K = 8F-66 /&J//ﬂf
_4 l _ .\M"-m. A,a('fkt .
K  #pSem

(c)  The heights of boys in the study are normally distributed with mean of 96.4 cm and the
shortest 3.5% of boys, with a height less than 90.2 cm, were classified as unusually short.
Demonstrate use of the standard normal distribution to determine the standard deviation of

the boys' heights.
| (3 marks)
p é <k) = 0-035
. . (ndicates use
K = =819 /0}?2_‘{60/“&
1o ¢étan
Lo f02- Tk = — /g9 K = 1817
7 J forms 62“45"”
0 = F AR aw for O~
Demon skate J wited &
/
Ks value for
el / vwfw(’w/'

,‘ZUM tollectly=W"°'f

—unless full value Shown
See next page ﬁ;/{d Her /UV'LOCW(' 1ncof ((f}
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CALCULATOR ASSUMED

Question 14 (6 marks)
The voltage (in volts) generated by a circuit at time t seconds is given by

V(t) = e%2t cos(3t) for 0 < t < 4.
(a) Show that the voltage is initially increasing. (2 marks/)

= ; 0- 2t
Vi) - ¢°%¢ €3 5:4(3t))+ tos 3. 0:2¢° %V
o mat;(ﬂkS

Viey= €°. -3 sia(0) * los(0). 02 v'p
@ = 0- 2, VO/)‘S/-S l/SAOWS
VIE) >0 L wa,gf'? f'/u'b'a//dy

(b) Determine the voltage at the instant the rate of change of voltage first starts to increase.

v ' &) "o i (2 marks)
V) = - 22k ws(32) &= Josinf3e). 7
15
" f) axgn |
B = -5 / V/.S'o/vef
i * 9 680 e
] /
\/o/t’:aju

(c)  Show use of the incremental formula to estimate the change in voltage in the one hundredth
of a second after t = 2.

(2 marks)
ra g ’ e / $hows
& (-53D)0-0D 7 %/t; [-$370 %M
£ 0- 0I5k VolRv ' S
/W
¢ $hmake

See next page
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CALCULATOR ASSUMED
Question 15

(10 marks)
The probability density function for a continuous random variable T is given by

at(t—3) 0<t<2
Y e {
f@ 0 elsewhere.
Show use of calculus to determine the value of the constant a

(a)

(4 marks)
- = J( Yo
; j at(t-2)db = reovvect il
. J 2 45— 3at dt = | €) no “dt”
0

/ antiderivative

/ substtution

0.8 o¥ '% F e

Co
|s
|
\‘_E N
|
@)
{1

"

(b) Determine P(1<T <2)

(2 marks)
" 2 , 1 covvedt defHnil
f’ 0.3t +0-9t d / e N.{:'m
a -(chVV\. PO-V'{' 0'-)
= 0:65 ov 13

= /' probobility

—

20

(c)

If E(T) =2 determine the variance of T.

(2 marks)
. _._. at veck
f (¢ ‘F(H Vi ivﬁc—/eﬁ\m,l
i 2
=024 o 3% ¢ &°
(d)  Find the median of T. (2 marks)

K

f -0:34"+ 0-4¢ dt =05

= 5. Jorveck mtcgmf
N =0.5
b & 1258 v answer rounds
to .24

See next page
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Question 16 (10 marks)

Random samples of 165 people are taken from a large population. It is known that 8% of the
population have blue eyes.

(a) Use a discrete probability distribution to determine the probability that the number of people
in one sample who have blue eyes is less than 7%.

~ : e\ detine biviowiial distr.
Ll (Eb{;’ s d W &Zovve,o{— Pavam-e’t—f’,\f_g(B marks)

+° {3% oS
= \-55 N
- covve .
P(x<i-ss) = P(x€11) ov P(x<12) Vv~ robaloiliby

U

0-3241 / answev

(b)  Ten consecutive random samples are taken. Determine the probability that the number of
those with blue eyes is less than 7% in exactly half of these samples.

oo .2 define binomic
Y~ 2 (10, 0324) VvV e

PlivesY ™ GZH / covveck probabiliby

(2 marks)

altevnative solubion:

S
©C . x (0-3241) X (\- 0-3241) /md‘b;%c\;l@j‘\(i,?\.vkﬁ

= 012 v answer

A large number of random samples of 165 people are taken. The proportion of blue eyed people
calculated for each sample and the distribution of these sample proportions analysed.

(c) Describe the continuous probability distribution that these sample proportions approximate,

including any parameters. (3 marks)
A 0.0%
P S covveck wmeaan
= |0.0% % 0.A% 2-
o J - \/c,ov‘/e_ck o, o
= D-0 2il /n l
Arstvibuhon

X ~ N (0.08 : 6.0211%)
ov 0-000440

See next page
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(d)  Describe how two factors affect the closeness of the approximate distribution in (c) to the
true distribution of proportions. (2 marks)

/ indicates \aufje,
&;wv\,f)\& :si\'jk’f

anlll - clese Yo 0-G \/"V\O{"\mus P
clode +o 65

— |arge So\,v\/u\)\{, si3e

See next page
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Question 17 (8 marks)

The cross section of a triangular prism with a volume of 54 cm? is an equilateral triangle of side
length x cm.

(a) Show that the surface area S cm of the prism is given by § = \/§2x2 -+ 216‘/§. (4 marks)
X
(HINT: Use the formula Area of a Triangle = -g—absinc,‘.)
. ; o
= 3 x* 2
-~ 35 3 . (no-l'e,: covicayn “that S"VGLL“:‘S :
T 7 do ot know the prepeviie
of- « r\‘sw\)
Volume S4 = Area & ¥ h e o
o ravvonge
. ™ ,?;L’* /@(Pre,ssﬂ h 'n
~% erms of

2 x* 7 3, rr \/5um of ZA +30
2 Avea A + B -

= 2(Baty 4 S (BE) = By 2B L

(b)  Use calculus to determine the minimum surface area of the triangular prism. t (4 marks)

1]

SA

y tnal.
a% . AERA 21643 P : ole,vdopwwd'
S 2 3 44} o+ S o
A " / da -chanlc) e
?(.2‘

uakes 48 =0 to
AsS _o when =0 R o
Arn bt %x=06

A2s . Bad+ 43243
G SRean
T x?

- 3{3 > O

/J v\_s‘\‘i{z%c:n:\"‘oﬂ
" s T of miniwmaum
&V-\ -

2
SA = 1555 o 2 A stotes minivmaunt
oY 483 M SA

See next page Lj{f___ul\l_\E
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Question 18

(a)

(b)

CALCULATOR ASSUMED

(8 marks)
Let f(x) =2~-2(x—1)? and g(x) = In(x + 1).
Sketch the graphs of y = f(x) and y = g(x) for x > 0 on the axes below. (2 marks)
y
M
2 ————
1+ / ,.>\ ""“"'ﬂ
1/ /"' / vo.ps
=y Z . \\a -F'(X.\ 3 PH — 'F(t\
1
Show that %((x +1InCx+1) - (x + 1)) = In(x + 1). (2 marks)
buct
+ In(xs) () = ) el

(c)

W

n

X+

- (?f.'f‘i\;( ‘

2 + In(x+)) -

g
B

+ IM(X-‘H\ - |

= |

In (¢ +1)

-
-

rule mwedrlj

S/ auﬁeve,wHox‘reS
ln (%) term
Cov\fc.ol—\j

Show that the area of the reglon bounded by the graphs of y = f(x) and y = g(x), and the
straight linex =1 is exactly -— 21In 2 square units.

(HINT: use your answer in part (b).)

j’; £ () —j(m‘) Ax
[ 2-2(x—Y - o (xr1) dx

[27;
[

3

e

-

= (2 -0 22+ tE —Inl +1)

2 -2n2 +2 -% _

(4 marks)

wrvites covvect

\/iv\‘kﬂml for avea

|
- 2{%'!)3 - ((’x—fl)]n(l*'s '(x'*'ﬂj{o

pres
-ox> +2K.L - ((14—-1)11’\{7{."“1\' {7“"‘))] V4

/

anti A\l ffeventiale s
£ (_ovmcl'\j

9 () c,owed\-lj

v

show cov vect
substituton and

sim?u{—maf-ion

¥4 used eale to antidifferen-
Hote area, max 3 mavks,

See next page
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Question 19 (8 marks)

A customer plays an online game of chance. In this game, the computer randomly picks one letter
from the letters of the word LUCKY, one letter from the letters of the word BOIST, and one letter

from the letters of the word GAMER.
For example, the computer might pick K from LUCKY, S from BOIST and R from GAMER, making

KSR.
The customer can see the words but does not know the computer's 3-letter picks and has to guess

the letter it has chosen from each word. The customer can guess 0 letters, 1 letter, 2 letters or 3
letters correctly.

The random variable X is the number of letters correctly guessed by a customer in one play of the
game.

(a) Complete the table below to show the probability distribution of X. (3 marks)
% 0 1 2 3
P(X =x) 0512 | 0O Jdéf 0-076 0-008
HSQ »
X~ B(3 %) e Binowia 3 o
, -, A T e
st & Fialiiiy 5 x=0 (3 S
@R P(x=3) = C{L)(;)[g) = Plx=D S/gﬂs) f/ﬁg%
£
FX-‘-Z- = L L \/& XJ’C 5 _ /2 ¥ o Bl
/ ) i (1-52(5)(5) e /’(Xs-o)_ (%) 5t ol
/S Lorreet

Each game costs a player 25 cents. A player wins a prize of $14 if they guess all three letters
correctly, $1.40 if they guess two out of three letters correctly but otherwise wins nothing.

(b)  Determine E(Y) and Var(Y), where the random variable Y is the gain, in cents, made by the

customer in one play of the game. . (4 marks)
) 1=6-25 |1-g0-025| 0 - 045 - vabuer
[_504’1 4) :ﬁ}‘/}-?S 115 -§025 ‘/ w%f— y
Yoain ank| 1315| 11s [-25 [/ / indicakes dishibikie
P{7-7) [ 6008 | o076 067%¢|Y

£(Y) = 1375 (0-008) + 15 (0-096) + = -25 (0-89¢)

= =036 s S toret
! mea
Var(y) = (130 'Z_I)L Gom Lol wulador / torred
= 16754 wnts” i

(c)  1f1 000 people played the game, calculate the expected gross profit for the game owners.

Profie for pame vwners fors ferm (1 mark)
/000 X 0-36 ¢

See next page
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Question 20 (6 marks)

A student was set the task of determining the proportion of people in their suburb who use public

transport at least once a week.

(a)  Briefly @the main source of bias in each of the following sampling methods.

(i) The student invites people via social media to respond to their survey.

 VVolunteer sanmpls - Soue of popula B |
v {Se/f 5066::::4/ Scur’//af hauve Zv chane of Sefechon -

(1 mark)

g loeo//e. whe fespond. not live 1n Suburb
£ A% y?fwéwiﬁ"/”‘”“'r//hd’.“u” 00% 2,0,:?'12’"’
(i)  The student asks everyone she meets until she has a large enough sample. iR
, (1 mark)
¢ lonveienw Saupling = No ol Yor
neeol o]C ‘SW/(' +o rﬁa/esou& populah’ o
9. Mayonly he lose 10 w% ?‘f/o;i  indicades e
' (epresert whole SUbV/b- AAs.
/ t/t’S,“nm" ? €5 ‘;OU/C/WWW 4
(b)

The student noted that 39 out of all those sampled said they used public transport at least

once a week and went on to construct the confidence interval (0.49, 0.81). Determine the
level of confidence of this interval.

(4 marks)
A
= 0#71" 08l
F 5 / )
2 065 / éalcufa,le.Sf
ME = (- -8/— 065 and M. E-
= O-/6
l/ lad e abes Sample
37 . 0¢s Size, v
L
1. = 60
, ) 0-65 (0°35) shows cale/a oV
vw O6 ¢ Z-/—;o/_ ‘/ for Z Store
Z = Q598

p (2598 < & < 2598) = 07706
A 504/4*0@66 7906 /,.
End of Questions / Lwtd ;/ on /é J(MIC@
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