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Section One:

Calculator-free
WA student number: In figures
In words
Time allowed for this section Number of additional
Reading time before commencing work:  five minutes answer booklets used
Working time: fifty minutes (if applicable):

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

This Question/Answer booklet

Formula sheet

To be provided by the candidate
Standard items:  pens (blue/black preferred), pencils (including coloured), sharpener,
correction fluid/tape, eraser, ruler, highlighters

Special items: nil
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TRINITY COLLEGE SEMESTER TWO 2022
CALCULATOR-FREE 2 METHODS UNITS 3&4

Structure of this paper

Number of Number of Working Percentage
. . . . Marks
Section questions questions to time T——— of
available be answered | (minutes) examination
Section One:
Calculator-free ! 7 o0 =2 o
Section Two:
Calculator-assumed e 12 - o oo
Total 100
Instructions to candidates
1. The rules for the conduct of Trinity College examinations are detailed in the Instructions to

Candidates distributed to students prior to the examinations. Sitting this examination
implies that you agree to abide by these rules.

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

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

4, 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.

5. It is recommended that you do not use pencil, except in diagrams.
6. 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.

7. The Formula sheet is not to be handed in with your Question/Answer booklet.
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TRINITY COLLEGE SEMESTER TWO 2022
CALCULATOR-FREE 3 METHODS UNITS 3&4

Section One: Calculator-free 35% (50 Marks)

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

Working time: 50 minutes.

See next page



TRINITY COLLEGE
CALCULATOR-FREE

Question 1

Let f(x) = 4xe(0-25%1)

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

has one stationary point, at P, and
one point of inflection.

SEMESTER TWO 2022
4 METHODS UNITS 3&4

(7 marks)

(a)  Clearly show that f'(x) = (x + 4)e(0-25*=1), (2marks)
= o - A | N 2854 - u :41 V: e “
Flex) = (ux)(3e77°77") 4 y o2 L4 % o d g A=
Y
- 0-25x - 0 -25x ~ ) |
x e t 4e S differentlates
e
V prodoct
F rolé
(b) Determine the coordinates of point P. (2 marks)
y g . 0-25x -1
Pe Tx) =0 (x+u) € =0 S sotves $ioer=a
X +t4 =0
! \/ co-ordina 7‘(7—5
X = -y

4
t'Cu) = wc-u)e "
s - ,6 e == (. L?’ 2 % ¢
(c) Determine the values of x for which the curve y = f(x) is concave up.

Need point of inflection

.f'-il(i):o
DC+LI+’ = 0
i.f
X 4+ H . =
o
xX+4 = - Yy
x = =§
x > -8

0-25(-4) - i

(3 marks)
025« -/
UX+ Y vV=eé
U.i:’ V’:LKOZSX d
L

0-25x ~ 1

fﬁ(:() < Hl(xru)f
t €

:(x«r"-/_,l 0:25x ~ !
u o

\/ci’-m’fe et T ”(:(')

\,/JC coordinate of
p-of inflection

/ correct in eq ua li f’y

for x

See next page
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TRINITY COLLEGE SEMESTER TWO 2022
CALCULATOR-FREE 5 METHODS UNITS 3&4
Question 2 (6 marks)

The relative frequency histogram below shows the distribution of the lengths in centimetres of a
large sample of fish bred in an offshore fish farm.

0.3
0.25 F
02 F
0.15 —*“
Folerr beraaieaz i )
0.1 = : o iy
0.05 = ol =
0:11s1rxiz;|x1c|n||l!1;11:i?§0:2«|
50 55 60 65 70 75 80 85
Length
(a) Use the distribution to determine the probability that
(i) a randomly selected fish will be longer than 70 cm. (1 mark)
0-08 "
00 5 i C /5 ,/ wrrédcd Die ")(’"; i ll/ 71 i
+ O-OZJ v correct probab b
(ii) a randomly selected fish will be exactly 71 cm long. (1 mark)

0 '\/'/ COrré&c 1 /")i'cf‘ z7(7 bili /j

(i)  when two fish are randomly selected, one is shorter than 55 cmhe other is
not. (2 marks)

7 02 x 08 OR 08 x 02
755 =06 / s 2 4
016 x 2 Vior rect /’Ji’(“»l/{ib‘ /4 fy
= 3292 fi"! éach ;’-?,.5 h
- O :

‘v/ dorré (‘f /T')r’('*b(} bi /i fj

(b)  An observer claimed that the distribution of the lengths of fish was approximately normal
with a mean of 68 cm and standard deviation of 16 cm. Comment on this claim.
(2 marks)
Not bell 5haped

Mean of 68 foo hgjh
sp  too hiﬁh

Not approx nerma {

V’" ONné re¢ (15(.',"2({// [(" (,‘c'\,’hr’hifz}f

refers 1o claon
See next page f
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TRINITY COLLEGE SEMESTER TWO 2022
CALCULATOR-FREE 6 METHODS UNITS 3&4

Question 3 (8 marks)

Determine the following:

(@) [6e**3dx. XY S = 8 + C \,/‘: st (1 mark)
integral
with +cC
2 Trg
(b) f sin(4x) dx.  * [Li’ cos lfx] (2 marks)
0
(¢}
- ™ "
}f cos 5 = "% cos5 0
= 0 = = "q v\/[i.“.‘ﬂ’:’(‘f agnt.deriveotive
& 1, v/ corvect valove
L’-
T cos(3x)

c "(=)when f(x) =———. 3 marks
©  f'(5)when fG) = 5o ( )
_ U=cos3x V:2+s5/inx
f(x) = (2+511x)(-335in3x) - cos x cos 3x U =-3s5mn3x V= rosx

(Zfﬁtnﬂ)z

FU%) = (2+%)(-3) - (Z)(e) | -3(%) | e,

(2+') (%) % o

‘\/c’"(ﬂ:’rc’c‘f 7¢/C’fi(’l’7 1T role

\/ correct /j o f‘/[’c"/"c'ﬁ 11 T€S

all 7LI//§" ferm S

\// correce f/j @ valva '/‘5‘75

(d) %f:cos(t+ 1) dt. = (05 (x t1) (1 mark)

‘\/C'c.”; rect resolt

3
(e) J. L (xe?) dx. 6 (1 mark)
¢ dx \/ CorrecT reésol/T

"
O\
0y

See next page

SN108-208-1

DO NOT WRITE IN THIS AREA AS IT WILL BE CUT OFF




440 1N0 39 THM 11 SV V3V SIHL NI 3LIEM LON OJ

TRINITY COLLEGE SEMESTER TWO 2022
CALCULATOR-FREE 7 METHODS UNITS 3&4

Question 4 (7 marks)

A computer program scans selected text messages passing through a network to see if the
message contains a particular keyword. The random variable X takes the value 0 if the keyword
is not found, the value 1 if it is found, and has probability distribution

kx | = svCcCeSS l'fC’L“"’C/

e
P(X:x): ? £=01 O - fa, ] rnot fbc»nd

0 elsewhere.

(a) Show that the value of the constant k is log.(2). (2 marks)
(o} k :
e 5 o . )
?— 7 T e :/-}LLbu’? X =0
k x = |
" In ¢ : Jn 2
.L T _(2_,_ = I k ’ Z_
3 3 = In
\/(,’)Cﬁ' somm v"‘l
I a4 . s 3 pvo babi li T1€S5
ek -, to find k
(b) Determine the mean and standard deviation of X. (2 marks)
) (ln2)(t)
{t = P{(X =1 = 2 / '
3 3 cCo

N I RN TR

(c) Determine the probability that the program finds the keyword in exactly one of the next

five randomly selected text messages that it scans. (3 marks)
, ) n=5
. G 3
2 2 U
_ 3 _ 2 i 4
P(\/’l) (')(3)(3) P ‘3
5 X _%. X —L”—
3 3 / |
\‘,’(v‘ corvél f bl:'z(,' e d ! f’.‘.—’
= 1o distri boTieN
:
‘3 ‘/ -~ ik '
V covvect expressien
10 "{;"L' I‘),(‘L»(ﬁ:bl’r'}z)
243
v '.('n"'t’(f /‘Iru babi :Jv:/

See next page
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Question 5 (8 marks)

(a)  The velocity, v cm per second, of electrically powered model car C at time t seconds is
given by v = v/2t + 3. Determine the change in displacement of this car between t = 0.5
and t = 6.5 seconds. (4 marks)

ve(2t +3) 7

x * ?;(Zf-r3)5f2 + ¢
: _

: 3, ; By
A f8BY = ZLOB) B QL] - 5 fw)

= (2)(97) - (E)(2°)

g I_Z_é:’_ - _1,(:_ \/iﬁTr"c)'»-‘"U} ][L
6 6 Cha ri(/( " dljf?/éf?f
5

- J’é e vV integrel
3 J

v/ 50b in u/?f)('/ & o weé

bovnds

\/ correct displacement

(b) The speed, s cm per second, of model car D at time ¢ seconds is given by s = eV2t*3 so
that when t = 3, its speed was 20.1 cm per second. Use the increments formula to
determine a decimal approximation for the speed of this car when t = 3.05.
£ 3 euEy 3)"2 (4 marks) ,
-0 05 ST € ELBE s BF
St=0 o
U =z(2¢t+3)
VZ¢+ 3
0s iﬁ_ ds | " JZE+ 3
dt =% dt 213
s = ot.ds
al t t = 3
: . Jztrs . / du
= (O ‘05 ) —_ e v at
3
< ks ds
= (0-05)(3)(20:1) \/TC
= 0335 S increments forme
usé
20(' + 0’335 = 2(). 435 [\M/S / LL‘(“(ZV.V

vV s peex 2|

See next page
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TRINITY COLLEGE SEMESTER TWO 2022
CALCULATOR-FREE 9 METHODS UNITS 3&4

Question 6 (8 marks)

Components A and B form part of an electronic circuit, and properties of these components are
measured t seconds after the circuit is turned on.

(a)

(b)

The rate of change of temperature, T °C, of component A is given by g = 2;6_: =
Determine, in simplest form, the increase in temperature of this component during the first
5 seconds. (4 marks)
dT . 16t
dt 2t*+5
= 5
[4 bn (2¢t*%+ 5)J
o
_ \/n fi/ ral ft ¢ cha o ¢
b en 55 - 4 ¢4 5 V in tegrates rate of
: chn ,'l(/ ¢
Y a1 (°

/ 7 4 _
vV $0b in 4,‘[;,7(‘» Xk lowér

(ﬁi(.‘(‘g/‘;)f' bn 14 l-f-[/)

V’/ corvé T inecvreasé€

The current, I amps, flowing through component B reaches a peak very quickly and then

3+ In(t
declines as time goes on, as modelled by I(t) = n( ). Determine, in simplest form,
the maximum current that flows through this component. (4 marks)
dT . 3t{g) - 3(3 +tnt) E-gigms  BERE
dt 612 L~ vi=3

= 3 -~ 9 -3¥¢ént

- \/c?w’ ottent rolé€

qt*
N é - 3 éﬂ, t = 0 '\f/ aevi vati ve
- 3 '&7_ t = é V/ r'c"("é (_1"[ (‘! vt va l‘l.\/'(/
¢ t = - \,fl celevla tés i,VLC.LK i
gﬂ ' 2 .j,ri-i.lu'/:[‘;r’ﬂ fl‘r led
-2
t=e
-y R "
I(e") = 3 + tne . 3-2 e -
P oy 3

See next page
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Question 7 (8 marks)

Let f(x) = klogs(x + 5) + ¢, where k and c are constants.

The graph of y = f(x) intersects line L with equation 4y 4+ 3x + 8 = 0 when x = 0 and x = —4.

(a) Determine the value of the constant ¢ and the value of the constant k. (3 marks)
when =0 /<10555 ¥C = -2 by +8 =0
y s =8 =z-3
k’ +C =7 2 I
‘ L}j -12 +8 =0
whnen 2 =- i .
¢ b k 10515 + £ / s &
g = | .
Y
' wlcviates 2 points on
k = -3 \//(l CU"V{P
\// &
/ k
(b)  Sketch the graph of y = f(x) on the axes below. (3 marks)
-3 logs(x+5) +1
| Y g5 (x15)
A 6 L
| L

' T \/ as ym P tot+€

' 7 = ; I—
vV Smeooth cur vy

I (concav € "»‘P)

In(x + 5)
(c) Given that logs(x +5) = W determine the value of x where the slopes of y = f(x)
n
and line L are the same. (2 marks)
f(x)= -3 logs(x+15) /! hy+ 3x+6 =0
qu = -3x-8
- p s i - - P . F 5 . %
s € In 5 Y

= 23 ja(xt5) !

s g {x+5) " #
fi(=):= -3 , = - 3 x+5 = e
In 5 X+5 Yy e
4 -5

o , x F—
\/(’/l/'f(lilr’lflfzft’ 1n 5
End of questions f
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MATHEMATICS
METHODS
UNITS 3&4 If required by your examination administrator, please
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Calculator-assumed
WA student number: In figures
In words
Time allowed for this section Number of additional
Reading time before commencing work: ten minutes answer booklets used
Working time: one hundred minutes (I @pplicable):

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

This Question/Answer booklet

Formula sheet (retained from Section One)
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correction fluid/tape, eraser, ruler, highlighters
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it to the supervisor before reading any further.



TRINITY COLLEGE SEMESTER TWO 2022
CALCULATOR-ASSUMED 2 METHODS UNITS 3&4

Structure of this paper

Number of Number of Working Percentage
. . . : Marks
Section questions questions to time ———— of
available be answered | (minutes) examination
Section One: 7 7 50 59 35
Calculator-free
Section Two: 12 12 100 98 65
Calculator-assumed
Total 100
Instructions to candidates
1. The rules for the conduct of Trinity College examinations are detailed in the Instructions to

Candidates distributed to students prior to the examinations. Sitting this examination
implies that you agree to abide by these rules.

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

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

4, 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.

5. It is recommended that you do not use pencil, except in diagrams.
6. 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.

7. The Formula sheet is not to be handed in with your Question/Answer booklet.

See next page
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TRINITY COLLEGE SEMESTER TWO 2022
CALCULATOR-ASSUMED 3 METHODS UNITS 3&4

Section Two: Calculator-assumed 65% (98 Marks)

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

Working time: 100 minutes.

See next page



TRINITY COLLEGE SEMESTER TWO 2022
CALCULATOR-ASSUMED 4 METHODS UNITS 3&4

Question 8 : (7 marks)

Naltrexone is useful in managing heroin-dependent patients who find it difficult to shift away from
dependent use patterns. The blood naltrexone level N of a patient who has received a naltrexone
implant was observed to halve every 33 days, from an initial level of 7.7 ng/ml. The level can be
modelled by an equation of the form N = ae*t, where t is the time in days since the implant was
received.

(a)  State the value of the constant a and then determine the value of the constant k. (3 marks)

a=3%1 N=32e""
1/Z - o 33k
k = -0-0210 v a
( : 15::;‘2' ) V v;':iauj? ”I‘;;L ki
vV R
The treatment is effective whilst the naltrexone level remains above 1.6 ng/ml.
(b) Determine the number of days that the implant will be effective. (2 marks)
16 = 370 "¢
t =748 \,x",g{,uz':f-uwl = -6
v days
75 daj S

(c) Determine the rate at which the naltrexone level is decreasing 15 days after the implant is

received. (2 marks)
cN ~G-e2d %
e = - < O2Z1 -
at /1‘;115 c-021 (% 7)6
z -0 il 8

C/r”(‘r(ﬁéif\\(j at a rate (/ O 118 ng/m! /daf/

7

/< Cerréct me Th el (‘i

/ N i = 4. o . ’ .
vV raré ¢ f décreas

See next page
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TRINITY COLLEGE SEMESTER TWO 2022
CALCULATOR-ASSUMED 5 METHODS UNITS 3&4

Question 9 (8 marks)

The launch speed of a small projectile fired from a catapult was measured and found to be
normally distributed with a mean of 17.4 ms™ and a standard deviation of 0.21 ms™.

(a) Determine the probability that the projectile is launched with a speed less than 17 ms™.
va/\/(l-‘ffbf,o.z.,‘) PlX < /?) - o BBy (1 mark)

/
V//‘);"O babil ft,

(b) Determine the probability that the projectile is launched with a speed less than 17.5 ms™
given that its launch speed exceeds 17 ms™. (2 marks)

P(I‘i‘ < x ¢ 19-5) / C £.">3)

06738 (fff“f
P(x> 13 ) ’ |

\L

v/: ndica tes bo Th _
f‘? o l’;"f"-' I,‘L') 1l Ti1€5

\r/( forvecet l."?, p’ vbabi [ hj

(c) In a series of 15 launches, determine the probability that the speed of the projectile is less
than 17 ms™ in at least 2 of these launches. (2 marks)

Y~ B(15, 0-028u)
P(Y %2) = 0-0663

V/’ Dinern l(:’/ clist.

wiTh /’fl(","‘.‘-‘;( v S

\I/"( orvect /"z‘: cba b i ey /:J

(d) The projectile is expected to have a speed exceeding v ms once in every 80 launches.

Determine the value of v. (1 mark)
= L
P(x >V) i
i - & Pd .‘i '( <
v = | 1-8 7 VMo ‘V/Jffh el {C" t !C"i—?é
Zop )

(e) The instrument used to measure the launch speed was suspected to underestimate the
speed of the projectile by 0.04 ms™. If this was the case, state the true mean and standard

deviation of the distribution of launch speeds for the projectile. (2 marks)
7‘1‘()8 wviléa n = [:i " ,_) + 00 q = "f -y L} S -1
7‘7‘(’)(: 0— = (:7 ) 2 ' s = 4
!/{ 9
V ce ec1 meadt
V/I 7 ot /,('

See next page



TRINITY COLLEGE SEMESTER TWO 2022
CALCULATOR-ASSUMED 6 METHODS UNITS 3&4

Question 10 (6 marks)

The owners of a shopping mall wanted to confirm their estimate that 35% of local school students
visited their mall at least once a week. The owners considered the following three ways of
selecting a sample:

A Ask students who turn up to the mall after school.

B Create an online survey and publish a link to it in the local newspaper.

(a) Briefly discuss a source of bias in each sampling method and suggest a better sampling

rocedure. npling

p

A ; ¢copons€ stodents n—ul‘c]h‘f not wanmnt 4o df\/cﬂ/gé’ 1 fo
 non r JP veige mf o

4 . - fvdents wiho
/} : ocndc"fco‘/erﬂ ¢ - won't 552.44,0/( stvclér
A @ donveniénatt - Omlﬁ sample stodents wio visit+ meall

S : 3 € ' k
2 - ; 4 S5 /6 & )df;i’l'f.(.) Nl’?o d(:/?l'/_ (‘(8 ///l_ -
o l}Lndd/z"(ﬁVc’rag (4 will net samp 1

B: Self selection -only sample Stedents who
v take sorvey -

volonteér

'\/ b,’('LS i /"‘
v, bias in B

'\/ random s& rwpl g

(b) It was found that 105 out of a random sample of 375 students visited the mall at least
once a week. Determine the 95% confidence interval for the proportion based on this data

and use it to comment on the owner's estimate. (3 marks)
615(’/0 2=19 (A
n=375 O-28 * 0-286(1-0-28)

; 375
. 10 R n
9 = = <20
P~ 335 "0 28

(0'23#6, 0'3251-/)

. ’ . Vo K 4
wontain owneéeis estimate of 35

95% ci does net - . kel
suggests troe value of propertion s Lirely
(¥ h 4

, L 7 \if:'r’l('i’lz(?(f {c v Cli
Jo be €55 than 357

-\,/g,‘f)r.% ci to dispo i 4

ownér's €571 maté

See next page
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TRINITY COLLEGE SEMESTER TWO 2022
CALCULATOR-ASSUMED 7 METHODS UNITS 3&4
Question 11 (8 marks)

(a) A polynomial function is defined by f(x) = (kx — 1)3, where k is a constant. The area
under the curve y = f(x) between x = 3 and x = 9 is 12 square units.

Determine the area under the curve y = f(x) between x = 3 and x = 6. (4 marks)
q
S 3 ‘ p y v
J(kx~v) = 42 =[qk(k1vi)]
» 3
9
lz = _)_ k"’l d s -]_ f 7 = H =

(ak-1)"- (3k-1)" = 48k

k = /\g
6 V'f; .»)‘f‘rfj rocl ﬁ" r _réa
3 & / w BB ')'i/?k
L vV eguation Wi
j(‘gx«/) d = - 3/4 u‘n)‘ij veéq artio
3 vV ok
/ Qvéa
(b)  The graph of another polynomial y = g(x) has a point of inflection at (3,7) and a
stationary point when x = —1.
If g’(x) = 3x? + ax + b, where a and b are constants, determine g(x). (4 marks)
5;'(1),_() C{,{) = —|
O-3-a+b O:6x +a g'(=)-° @ x°3
O =3 +18 +b O =18 +a
: a = - 18
b=-2I
\9"(1): 3x?% - 185 -21 v//“
3(1) * %7 ~9x%" -20x +¢ Vb
- [anhderivati ve
(3.%) 7 - 2% -81-43 1¢
L:7 g =)
C =12y #

V (j(z) with ¢

3(1): x°- 9% -21x + i2Y

See next page
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CALCULATOR-ASSUMED 8 METHODS UNITS 3&4

Question 12 (10 marks)

An online retailer of auto parts knows that on average, 18.5% of parts sold will be returned.

(a) Let the random variable X be the number of parts returned when a batch of 88 parts are
sold.

(i) Describe the distribution of X. (2 marks)

8,«; om ial

X ~ 5(88 0’"65)
\.‘“J' l’j/ riomm i a J

y C
navrarre€ TEr =

Vo

(ii) Determine the probability that less than 15% of the parts sold in this batch will be
returned. (2 marks)

= 132
\/f,(,‘. recd binc mial
pil"!{,‘/ciﬁ74 [,‘f‘y

“V‘;l O vr&cC f /'?'. G 1;77(‘:{'./») l/ !

The retailer takes a large number of random samples of 150 parts from its sales data and records
the proportion p of returned parts in each sample. Under certain circumstances, the distribution of
p will approximate normality.

(b) Explain why the retailer can expect the distribution of p to closely approximate normality in
this case. (3 marks)

n >3320
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(c) State the parameters of the normal distribution that p approximates and use this
distribution to determine the probability that the proportion of returns in a random sample

of 150 parts is less than 15%. (3 marks)
’ P/\ = ("\,,65 O o (s} (“g'?

X~ N(0-185, 0-03i7%)

P(p €015) = 0.01348

Vv mean

V probability

See next page
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METHODS UNITS 3&4

(8 marks)

Brass ingots are cast by a metal recycling machine with masses of X kg, where X is a continuous

random variable with cumulative distribution function

nd €gn 4

0 x<3
F(x)=<ax?>—bx 3<x<4
1 x >4
(a) Deduce from the cumulative distribution function that the values of the constants a and b
area = 0.25and b = 0.75. (3 marks)
9a - 36 =0
l6a - tb=1
QA= o025
b:=0-%5 V lower bovnd egn |
\// LL’,'_)I;‘) A b( ) L
\/ a and 117
(b) Determine the probability that a randomly selected ingot cast by the machine has a mass
less than 3.8 kg. (1 mark)
F(B 6) = L’[;‘: - C)?O /
25 L/ l;j), obabi i fj
(c) Determine the mean and standard deviation of the masses of ingots cast by the machine.

F(I); '1_'::;“(2— % =2

7‘&('1): 2’-1~3

Lf
o
Ex)® [x= f(x) d= 35416
3
4
i . ~ »5 z -
Var (x) = | (x -5 ) f(x) dx -
3
Ox = \Jo-08i6 = 0-2657

See next page
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Question 14 (7 marks)
Functions f, g and h are defined by
X Y
f(x) =10cos (?) - 20 \Wz)
. X T X
g(x) = —10cos (?) —
h(x) = 10 — 4x. hix)
The graphs of these functions )
are shown to the right.
(a) Deterngf\ine the area between y = f(x), the x-axis, x = 3.75 and x = 5. (3 marks)
J fex) dx
3-%5
- i 25 fz _ 2 5
s
Area = Zf_{é_ + 25 2 363 uruf$2
L ,/ oo ral ({.[‘v n have ")
Vv oin Tz‘.c/- rec - :
v/a' valvatés ts”t.'f’cj" al
J area (deals with =)
(b) Determine the area of the shaded region enclosed by the three functions. (4 marks)
1I0-4Hx ='0
2\'5 ‘%_*5 > = 10
/q i J g(x) - {(x) d= t f hix)- f(x) d=x x =25
¢ 2-5
f(x)= g(>)
o 3 100 ’
= (50"% + (50*‘? x:%5

= 100 59 units

See next page
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Question 15 (9 marks)

In a random sample of 125 adult male Australians, 35 were born overseas. This data is to be
used to construct a 90% confidence interval for the proportion of adult male Australians born
overseas.

(a)  Determine the margin of error for the 90% confidence interval. (3 marks)
- 35
P 125
g = o-o402 E = 0-066 1
Z=1-645
/ rrect p
V 4 orvéclt a
\J/ orreet E
(b)  State the 90% confidence interval. (1 mark)
(O 1,3” 0 31’*6/) '\//q'("i:’t’”/ &l
(c) If 5 similar samples are taken and each used to construct a 90% confidence interval,
determine the probability that at least 4 of the intervals will contain the true proportion of
adult male Australians who were born overseas. (2 marks)
. o " p
X ® B 5.0 ') P{x >u) #® 0-9183
\,!"/ Corréc { [/, Neivi LA
with ’(,)(ft ramé 1€ rs
\l“ covrécCt pre beo bl
(d)  The 90% confidence interval for the proportion of adult female Australians born overseas
constructed from another random sample was (0.202, 0.298). Determine the number of
adult females who were born overseas in this sample. (3 marks)
E = 0-298 —C?~2§’Z p- 0202 + 0-048
2 = 0:25
0048
n=220
X = ZZG X O 25 = 65 }L\JI’V([L[E:)
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Question 16 (9 marks)

The number of points awarded each time an online game is played is the random variable X,
where E(X) = 3.9 and X has the following probability distribution.

x 0 1 3 6 c
P(X =x) k 0.25 035 0.25 0.10
(a) Determine the value of the constant ¢ and the value of the constant k. (3 marks)
/{ = 005
/ ke
= . v E(X
O * <23 + 3(0:35) + é(0-25}) t cfo-t)= 39 VE()
,Vf“(' ('-
C =0l
(b)  Calculate the variance of Y, where Y = 10X + 5. (3 marks)
Var (X) = 0-05(0-3-9)* ro0-25(1-3-9)*> + 0-35(3-3-9)°
f0-25(6"3"7)2 +0,;(/;—3.q)2
= v 25 A
% 7 / method for
varian €
Var (YY) = io* (7-29) = Q29 vV var (x)

vV var (Y)

When playing a set of 8 games, the points awarded in each game is independent of other games
and a player wins a prize if the total number of points scored in the set is at least 35.

(c)  Aplayer has completed 6 games in a set and has been awarded a total of 23 points.
Determine the probability that they win a prize on completion of the set. (3 marks)
| 2
DY __/ 7 35 /90/11‘7‘5
25 2
"o (01)(0-25) x 2 c 0-05
] 3 -
3 u (0-i)(0-35) x2 - 0-0%
e 1 (o 1)( )
o 0-25) x 2 o,
6 I 6.0
i & 02425
] ‘! - .
6 6 ((0 Risa } ) = O -0
©-25)(0-25)
' 0 062 4 )
¢ - 5 \'/ @ !:( combinca f1onS
'\// correct propb ol ffj'
o f ,}, conmbinations
N See next page 7 corveet /,5 o bl da /J |
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Question 17 (11 marks)

The turbidity index I (a measure of purity) of water being treated in tank A can be modelled by
the relationship I = 20e~%25¢, where t is the time in hours since treatment began.

(a) Express this relationship in the form ¢t = plog.(kI), where p and k are constants.

_ (2 marks)
] . -0 4251‘,
S J_ =
20 c
i -
g/c Z:‘ I = 45"(,
j
t = -4 ¢én L :
v/’ [")(I,['/‘Ck T he2i 1¢
vV s pilifies

(b) Determine the time taken, to the nearest minute, for the turbidity index of the water in tank

A to halve. =0 (2 marks)
. o,
't . €n, ‘70
E F.FHIE vf/(,.}(l-‘;g_r,ff';f)/cx’i fo

92 hor 4é n1in

Readings of water being treated in tank B were used to construct the graph below, where a linear
relationship between log,(I) and time t exists. The line passes through the points (4, 2.4) and
(9,1.1).

log.(/)

See next page
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(c) Determine the turbidity index of the water in tank B when t = 4. (1 mark)
z2-4 = &0{}? sl
— 2:4 v 4 I
L =e = |1

(d) Determine the equation of the linear relationship shown in the graph in the form
log.(I) = at + b, where a and b are constants and hence express the turbidity

index I as a function of time t for the water being treated in tank B. (3 marks)
i = AU, & B3 ~0-26
y -9 -5
/gg(_L = -0-261 + 344

P ) . o 1
VvV Slopé€ & intércep t

\.e"x é (ii( fl ¥ I(fjn’ +

» fonetion for I

Treatment began at 1: 00 pm in tank B, and at 2: 30 pm in tank A.

(e) Determine the time at which the turbidity indices of the water in the tanks first become the

same. (3 marks)
tank A = tank B +1-5
) o256 € 3-yu -0-26(t+1'5)
20 e =P

—t"5/’1 26 n
2-30 t 5h 26m

= :;”Li’ 56 F,—’Vl V/ t

See next page
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Question 18 (8 marks)

A small body moves along the x-axis with acceleration t seconds after leaving the origin given by
a(t) = 4.32 + kt cm/s?, where k is a constant. The initial velocity of the body is —5 cm/s, and its
change in displacement during the fourth second is 7.9 cm.

(a) Determine the maximum velocity of the body. (6 marks)
t=0 ve=5
vit) = 432t 4 kt®
z t -3 = t=¥
-5 = C x = 79
4
= 7 ; 3
x (t) [z-zat + kt .54 7.4
6 .
3
(7 )
kK *~ 25
Max v when a(¢ ) =0
y-32 - 9 -0
5
t =12
Max V(iz) = 2092 em/ s
\/t?#P"”("%leCt"’ ]L; wefoe ;Ty
’\.//;rif'ff)a“rl/ /‘L ‘5{’5?/&(‘”}/)0
\/ 2 E)
,v/ ke
o k&
’\/l M a X \//
(b) Determine, to the nearest centimetre, the distance travelled by the body between t = 0
and the instant it reaches its maximum velocity. (2 marks)
12
| 32¢ - 2 ¢ 2 2
H -3 e - S & 153 em
S50

(e]

'\,/ metho (-( {L L fb{ (stay
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Question 19

Two thin vertical posts, one 5 m and the other 3 m tall,
stand 4 m apart on horizontal ground. A small stake is
positioned directly between the bases of the posts at
a distance of x m from the base of the taller post.

A length of thin wire runs in a straight line from the
top of one post, to the stake, and then to the top of
the other post.

SEMESTER TWO 2022
METHODS UNITS 3&4
(7 marks)
Not to scale
5
3
N——x—————-—b
& 4 >

(a) Calculate the length of the wire when the stake is positioned midway between the bases.

L_:JS + 27 J
= V29 -rJ'E

=z 8-:99 m

(1 mark)

(exact or >2dp )

v corréct n'c’:'zi)'?’/'i

(b) Use a calculus method to determine where the stake should be positioned to minimise the
length of wire, state what this minimum length is and justify that the length is a minimum.

= (6 marks)
| = m 7 \/—3-2 1 ('Lfﬁx)z
dl 1 P___Z__’L____ s A _2('4'1)(*')
adx 7 J25+ =x? 2 Ja+(u-x)?
- X _— 4 ()(“‘j) _
J25 +=* J5 £ cimm
ﬂ_’: = O when X = 2 m (2~5rn)
dx 2
L(2-5) < 4V5 = 8-auum
L.(z-i-f)“ i ok L"(2:5) - s
L’ (2_6), +v€

SN108-205-2

le ngT?
/(’]\/_’ (.45 ¢ t( : \J
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Section Two: Calculator-assumed 65% (98 Marks)

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

Working time: 100 minutes.

See next page
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Section One: Calculator-free 35% (50 Marks)

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

Working time: 50 minutes.

See next page
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