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Section 1

Instruction

* Respond to these questions in the question and response book.

QUESTION 1

If f(x) = sin(3x), determine the value of f '(%j

(A) 2.772
.@ 1148 AccessS e defivakive 7@d
‘ Comwmandh W Ruwn- Mateix E(Sln (3x))|x=%
(©) 0.929 via awa (F4) dfdx (F4) | 1.148050297
(D) 0.383 Make Sure your Calcy)ator
'S Rodiams MAT/VCT] Logab| Abs |d/dox |d2/dxc2 IS
QUESTION 2

The probability of hitting a bullseye on a standard dartboard is 1 in 1250. What is the probability of hitting a
bullseye exactly once in 10 attempts?

AsSsu W\ivxs o blngmial

1 9
A (9) 1 1249 '
) (1][1250] X[1250 diskribobion  Bin (19, 3g,)
owne SucceSS 1w
9)( 1 j9x(1249j1 P""\’(w odtempls ) T (<)
1 )1250) (1250

[
O (V) (i)
()(s) (55)

(B)

(D)
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QUESTION 3

In a certain normal distribution curve, 95% of the area lies between the values 50.32 and 113.68.
The mean of this distribution is 82.

Note: MiS acen S cedvek [E

Determine the standard deviation. Inverse Normal

ovouk He wecw e Data :Variable
16.16 . , Tail  :Central
1A= 03638 h Area :0.95
(B) 21.12 ¢ ,//q§‘;A,// M 10
e 13.63-86 0L P 1368 Save Res:None
(C) 31.68 et el
= 16.1b Nole 2 He 2-5¢ e B

(D) 63.36 WikL Suc\ o tnlerwel g Inverse Normal
2 21Ab  wkide can be X1 InV;-1.959964
) -] |X2 Inv=1.95996398

Foun~d u‘u&uxs Tow N
QUESTION 4 &

The displacement (m) of a moving particle is given by d = e¥3' —1, where  is time (s).

The acceleration (ms_z) of the particle when ¢ =4 is

(A) 7.3891
N_oj_e: Acceletakion (s t\e g
(B) 6.3891 Seconok devivebive o€ dd%(eo.sx_l)lx=4
(C) 3.6945 NS placewrew b . 1.847264025
Nok 2¢ Acess e 2™ dediv.
1.8473 ot Qo b
Via Mava (F8) dYdet (F MAT/VCT logab | Abs [d/dx [d2/d 2 I

@ Queskion 3 — altervative coleakion of 2=L26 "5“"3 Dishinubiun apf -

C\houSe v lowes oweh Av oW ﬁ‘s\,\,\— and enheyr
up - Tatl Cenkve| — P= 0,45

B E [OPTNI[F1]:Edit/View Value

Normal P(-1.959<X<1. 9590)-E

Tail (AN (SX<) o=1 u=0

Lower :0

Upper o |

c 01

L :0

DETAIL
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QUESTION 5

Solve In(x) + In(3.70) = In(9.25) for x.
Mel\ock 1
AT —

(A) 0.92
(B) 1.71 W (332 =lw (2-15)
S 3= ATs
@ 2.50
x = "(_._3_? - 2.5
(D) 5.55 29
QUESTION 6
J' 1 dx, a#0is = [\\/\\x,\.q[]
a x+a
(A) 1.7918 = wnlbal=lunl2al
= 6
(B) 1.6094 = = (i)
(C) 1.3863 = (v 3

1.0986 ~ . 0986

QUESTION 7

newd 2
/\N\/w

E]
SolveN(ln x+1n 3.

&)

0

Solveld/dxd2/dx2 J d2x [SolveN I

The distribution of a certain sample proportion has a mean of 0.70 and a standard deviation of 0.02.

Determine the sample size.

525

(B) 750
0-+x0.3 o 021_
(C) 1750 -
(D) 2500 “n =~ 0.3x03
6.0
=~ §25
QUESTION 8

The number of koalas in a conservation park is modelled by N =
time (years) since the park opened. There were 20 koalas in the park when it opened:

Determine the approximate rate of change'in the number of koalas'when 7= 3.

(A) 46

(B) 26 Access Hwe defvakive
Commandh W Run- Moty

() 25

@©):

30f4

. Derivative ~alve mneeodleok

via Hayw (F4) dfdx (F4)

ASS\/\Mivxs Praab Hg Sawmple

S Araun~ o o Poeu\a&?m
Prck con be moctelleck by

A bivemria\ Aiskibukion .

15In(7¢+ 1), t > 1, where ¢ represents the

Not relevant o
v ol c,km«*

B

d

W(15ln (796+1))|x=3
4.772727273

[

MAT/VCT logab | Abs |d/dx|d%/dx 2=
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QUESTION 9

If f(x) = e>*(x+1)*and f'(x) = ae>*(x+ 1), determine the expression for a.

%'(7(,) = 3&31 (7(,&-\)1- > C’-’ﬂ(x 2,(:—;(_-\'\) =\

3x+5

(B) 3x+3

(C) 5x+5

(D) 5x+3

QUESTION 10

A student is trying to determine which subject they performed best in compared to other students. Results
from recent tests in four subjects (A to D) are shown. Assume student results in each subject are normally
distributed.

= e_?’l (x+\) [3(14\) + 2]
(3x+5) e (L)

In which subject did the student perform best compared to other students?

Class standard Student’s
Class mean ..
deviation result
(A) 62 22 77
QB)\> 55 25 74
©) 61 15 70
(D) 73 20 82

4 of 4

]
(74-55) +25
(70-61)+15
(82-73)+20

0.6818181818|

|

0.76|
0.6
0.45]

Calco lafe twe 2-Scote
ot eoclh fesult = vsiw3

=z = Xx- M
o—

(GS Showwn ol ove )




Section 1

Instructions

 This section has 10 questions and is worth 10 marks.

» Use a 2B pencil to fill in the A, B, C or D answer bubble completely.
* Choose the best answer for Questions 1-10.

 If you change your mind or make a mistake, use an eraser to remove your response and fill in the new
answer bubble completely.

1B
()| w
0la
oI

Example:

O0®000@00|>
00000000 @®=
0000000 ®0|a
ONOL JOX JIOX JONOROIS

[a—y
S

Ensure you have filled an answer bubble for each question.

Do not write outside this box.

. 10f21
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QUESTION 11 (4 marks)

A researcher found that 17 out of 50 randomly selected people had used public transport in the past week.

a) Determine the sample proportion of people who had used public transport in the

past week. [1 mark]
AN +

b) Determine an approximate 95% confidence interval for the proportion of people who

had used public transport in the past week. [2 marks]

— o idenh\ey veluves
9.234 — L. x [0.3¢x0.C6 < < 0.3 + 196 xlo-sho.eb Notu\'reop Yoo C1
\ So )

So e Calevlale  jurrval
0.208F < p £ 0.4713 B
1-Prop ZInterval

Lower=0.20869704
AnsSwes  wi Magut Working Can be. o\otatwen YSivma

Upper=0.47180296
STAT- TVTR ok veack® Scleme ivolicates ww‘k{‘u\as n =96
Mo“,] & V\Qed'ed"

¢) Someone claims that: 50% of people use public transport each week.

Use your answer from Question 11b) to explain whether the data can or cannot support
this claim.

[1 mark]
PeSehk own s QLAIK‘C\) we can L QS"[., C%C:d&n‘f M 0, e froe

(.N‘a.{)c:\l\-;ow ol ?Zo‘a\{ whe USe P\J\O\\‘c_ ‘\’V‘GM'SPO'Jl' 'S hebween 2%

oanth 43% - A daiwn oF o= S0%  Les okside Wnis inkerosl

ok S0 1S vl Suppelted. e evaluate claivna
volma ¥R alogve C1

Do not write outside this box.
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QUESTION 12 (4 marks)

Water level (metres)

The graph shows the water level under a bridge over a 12-hour period.

5 I
12:00 am

I I
4:00 am

Time

a) Determine the equation of the cosine function that models the water level as a

function of time after 12:00 am. 3.5+63 [1 mark]
W(E) = Ll cos (i e) + R4
A \i y
- b = Zq_ = Zj
H4-e3 P 12
b) How long in the 12-hour period shown is the'rate of change of water level more than

0.55 metres per hour? derivative. = 0.55 [3 marks]
W(E)= ~LLSim (F6),% o Cival W'(E) B

- Solve W' (6) =6.55

w'(e‘,: 6.58  when

SolveN[—l. 1sin [%x] >

bz 24244 owd E:q.575¢ ¢ Civol Hwae periodd

158 .424418803,9.57558>

2 2|
e pociod 2 05Fe-Bdeas eWeen e bwo | EOEEITEITERNFISTIN
Q‘\("\,‘H" < i\vn‘
= L1512 Wwes cerETYEe
= 6a mins apprupriale uni SclveN can dlve

W () =0.55 wikoot
Q\A\‘Q(imo\ W‘(E’\‘: —1.\ Stwn...

VNoweder may kS Schewne
PN
$u3¢3¢$\’5 wolk\'ua s

reo\u:reok, %0 w'(¥) wes
‘:O\lv\dl

Do not write outside this box.
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QUESTION 13 (4 marks)

The curved lines represent graphs of the equations y = x> —4x+8 and y = 10cos(x+10).

y
A

Bl [EXEl:Show coordinates

Wi=x2-4x+8
a) Determine the coordinates of the points of intersection A and B. 5 f2510¢cos (xF10)

[EXE]:S}

X

A(\~4—4—\+0) 4‘3\103> L\WSQC,‘( b

\ENTSECT |
K=1.441400361 ¥=4.312033557

b) State an integral expression representing the area enclosed by the two graphs. [2 marks]
2.4714%
r \ 0 cos(‘x,*\o\—-(xl-—‘l-x ¥3) doe YV e lvesS of
J
L LD A% B toweke

oL~ %w\ea-n:.\
( NE: werdA  evoler
o 3u\o\“fv\0't'fo~«>

c) Determine the area enclosed by the two graphs. [1 mark]

% e Evaluake e

\m\esm\ / Frk aveq
, 1L (;(wc(‘)\/\ Q?@ USechA

z 3 1 5
\neve Vvia G-%elve
| @WER=1.4414  UPPER=3.%724 —de-xv\\dStc’f)
dx=-7.6470186 /[]=7.64701865 .

7.64702 owiks®t

Guwad NG / \g
2 ( 2.4727 4_1.) 6.l 6Q %} / XK=3.472473543 | Y=6.16817 NTS;_?

Do not write outside this box.
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QUESTION 14 (7 marks)

A fence divides a paddock into two triangular sections as shown.

Not to scale 500 m

a) Determine the length of the fence.

540 m

[1 mark]

N

Le= 5 Q007 +S40%- 74 AUD xS 4O KCeS 65

cvse CoSiue Rule Yo

= 331.\528 ™ flack  Femce  \ewalby
()

b) Calculate the area of triangular section A.

A(‘QQA = "i% Q00 % S40x Sin G5 - Vs Avea of

E]

J9002+5402-2x900x5405>

. 831.1528437

JUMP JDELETE DMATVCT] MATH

[1 mark]

Ter "3
- v C‘B
2 220232.3F4°2 ™ ForwDl, |

E]

J9002+5402-2x900x5405>
831.1528437

0.5x900%x540xsin 65

. 220232.7922

JUMP JDELETE DMATVCT] MATH

Do not write outside this box.
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c) Determine the total area of the paddock.

[5 marks]
Lek X represent e "3 95t \Qut‘.\\"'\ o He C\‘csuwe% e V% CSive UWle

231.152QL = 5% & Sot- 2 x2% % cog LLO

o Sek P eoluc-’\'m'\
snvolusa M\S&MJ
Sicle,.
El |

®= 514529 w (x> 0) '501veN(831,1528%=x2+5002—2x500xxxcos 110|

I5-856.618868, 46} ||
A‘f@‘lg 115\4. 5% 500 X S WO° e Solve ec‘uq,h'av\

=21203891.2207F mt

UsStng Sowe ]
] Vi
LIST JMAT/VCTICOMPLEX] CALC ] STAT JIlES (N& po$n} < \
“Sel. vieedeot /

Toba\ Area = 220232.FA1L + 120891.226F = 341124.0129 m

e Tivl M atean of Mo

Se connol ‘\'\h’ou—\a\e omdh
%’:@W\—‘Hﬁz—m—%

P—

7

—

s —— \—/\/\/
Q\‘\'G{V\w‘w\le S Hown \l%\\as Sive Role :

Lek D fepreSent Y QMS& i He Secoul "'3%“\( op@as\'\e Sicle. oF Soow (R
SivD _ Siuwlo’

- .

900 $31.1622

Dz 24.4722%°

.'@L\ch)l ongle i Secovoh ricuple = 130~ (10-34.4228)=35.5%32°

ACeo, = 3 * 500X 331.158 xS 35,5372

= 12082 . F43F m?

Totel Acen = 220232. 332 12031 .2a8F = 341124.5909 m

T
/\_//\/\_/—\/v\_

@ MacksS Schewrne and wvakuce of ques’r\’o\a\ Svqoest Hak g

C.\‘EO-I'\.V\ oM vunicavkeol  Solukiow S\Aou\‘mj ey IrepsS wes weeded

Do not write outside this box.
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QUESTION 15 (4 marks)

Determine the derivative of f(x)=Inx* +In(x - 5)3. Express the derivative as'a single fraction in its

simplest and factorised form.

Q) = b (X (2-5)?)

o \>5\v~¢':3 WA+ \WR= \WAR

2% ( 1-5)3 + xTx 30~ S’>7';‘ l

- %( (1‘) -

%= (x- 5)3

Ol (‘V\ C(‘x)\) =

e UdIw — = $ \
3 ) Chatn RY

?('x)

) ;z.’g}‘fft [2(x-%) +3x]

'J':."'(x-sj)zT

¢ bole ok oo FCaclonr

= Sxmo o 5(x-2) .ce ol Fockonte M. kor

x( x-%) A(x-5) TPl and * ¢ Mowneriet

ne \bo\ \aad uSeat Clhain @u\e

7.?( 3( = | Py US\V\ g (lv\QI)S
(n) = =t -%ﬁ 3 (:(-,‘)
'l(_oc-s‘\) +3 (s“”“)l‘ —7 VS C“&c%\%s)
= x (¢ —S‘) * Mokt \Af:\) o o olon gt \\AOde
- Sy —\O - 5 (‘1.—7'> i Q-'c()qv\o( ook c&t/‘(w\"ic HAE ﬂuvvxefc..*of
A (-5 X Cx —s—)

€ ( )L/_" Prodvc.\' QQ‘L

v

‘&

Do not write outside this box.
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QUESTION 16 (6 marks)

20sin(2¢)
6—5cos(2t)’

v(t)=

A particle is moving in a straight line. The velocity (ms_l) of the particle is given by
t 2 0, where ¢ is time (s) after moving from its initial position.
The initial position of the particle is +6.0 m from the origin.

a) Use calculus methods to determine an equation for the position of the particle from

- SceSLE

S (%)= f

the origin at any time ¢. mednod o€ " o-Sebosiikub o [3 marks]
— T T e ————————
Ll v= ¢ - =\los t chel ) oLy
v=6-5¢Ch2t =2 g it . e U o=k o 2

§Zxd°7<4
I -

dt SuLsk lute U & %{_ tndo im\-eawc.(

2_-(-\3« dw

e ey e \‘v\\-esrc..( (ON lecns ol

= 72TWMU &C

= Z\V\(G"SCOSZ&)'!-

. ‘\V\.\(%{\c\‘kﬁ_ w.e bt W Hen
Yock -Suwshitu & U= b-Scos (t)

S(0)= 2 \w (G-Sr(o&o) +Cc= 6

e Vs S(0)s6 fo G

T —

oo ez b -2\ =6 53(#)__ (V((—) ol = q_('\os\“’l,e ot - vmanipelate So

—

>$(o) ZWN(6-Sces0) +L =6

J 6-%cost nwowm. s dlenv,
LS(E)= 2\ (6- 26)+ 6 o oewevi, .
Je ) S caS = 2w (6 ~5c~~>?-@\) +C ey )
’ TUSe J ';_(__"; d~ = W E&) +¢
e 4

E

$(6)= 2\ (6-5 cos2E) +-6

. Cc=6 Q) A less Shruchucedt

NesSiom of M

maximum velocity.

Po<hic e Cove b orecelaes o vel.

b) Determine the position of the particle relatlve to the origin when it first reaches
]

Sawe  tHaink ‘\vxa

[EXE]:Show coordinates [3 marks]

W1=(20sin (2x))1(6-5cos (2x))

B [EXEl:Show coordinates
¥2=2In (6-5cos 2x)+6

WM €= 06.7242843 Secowels

A(0.2928,7.2122)

erp’r\‘ov\ (
NN

] ,
Ewax:o \
X=0.2028427638 ¥

S(O-2A2343)= 3. LI L2H v

3[4\ 5
\dedx:e.w
X=0.2028427636. Y=7.21227155

s Flvel max  of \IC“C') Hou

CIP\"\'CA/\ Q_ @
AN
0-1AL¥E?

() S Evalve fub  SK)

S .\"C{_) ol :1.‘2.|.7—.2-7'

]
y

OWER 0

o
hot ‘aw’r\'o(e_ Skewty  bw~ Evow~ O
pos. el o Oz 6xl.210%
Do not write outside this box. - 1_ 2'[7'"[_’.{. ™
- ve¥

P o 300& option
comfideny alwolk andwer

. Yo pask ()
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QUESTION 17 (5 marks)

Model bridges were constructed for a competition. The models that could support the heaviest loads
before collapsing were given awards.

The load results of the competition were normally distributed, with a mean of 1.36 kg and a standard
deviation of 0.12 kg.

Three award categories were used: honours for the top 15% of load results; distinction for the next 15%;
and commendation for the next 15%.

The model bridge constructed by Finley only just missed out on a commendation. Kirby’s model bridge
only just qualified for honours. Determine the difference, to the nearest gram, between the loads supported
by Finley and Kirby’s models. @

I /// wh-ells of lop 15% o 4<°
| }9 7 \S°/O
g 7
/ \‘| &\'9/ ,oé?,:/ . Findd o!\'C-(-etev\.c.L belween
e Xo XM cuk-ofls 1o pneover) afan.
~ ) YY) Mo E]
I¢ »~N (l 3(’) 0.2 ) o Inverse Normal
0 i et
_ ai :Rig
r(xth)-o-tg Area :0.15
" 1138
= - 1. L i
2 Xu= L4384 ke Sav
/b.t$+°.\S' ¥y oS In\I/erscle ggzggé()l
xInv=1.
Pe (% )/xc>: ©. 445
B 1
— Inverse Norma
=) X, = \.?FS503 Koy Data :Variable
Tail :Right —
Area :0.45
T oMoarimova diflece e, bhebyeen c  :0.12 ] 1.
[V ) —
Finley ool kovby's wodels s SavdE
Inverse Normal

xInv=1.37507936 —

1.43437 ~1.373509 = 0.10429

-
-

Vo4 %{GMS

e’
Altesetive ! Usiag & ¢ In Dish, Cliwese
~— T — NorTal ( ) e .
-\ Tai A (X2 —1%MA-_’;:;A_QMQJ‘7
Diski bukbiow app vo p'e ] aker avg
. o :0.12 —
|9 :1.36 e Atcow ioaut aud enler
Prolo, Use oPTM F1 to See
E [OPTNI[F1]:Edit/View Value ~—~_ B [OPTNI[F1:Edit/View Value — | ' valve.
P(Xz 1.375)-IRE P(X21.4843)=-NY
0=0.12 u=1.36 0=0.12 u=1.36
B ] B

PCIEHE)= 0.45 té
Enter Value
1.875079362

T 0.9

P(X>|EIED)= 0.15 N

o= —_

7[:A|§ Enter Value
- 11.484372007

To.9

. 10 of 21 .
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Do not write outside this box.
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QUESTION 18((5 marks)

unusual window in a partial parabolic shape, as shoxvn.

Not to scale

12 m

\

7m

MarlkS Sclevng oA nako® of Juestion

Sueé%e.s‘rS c\eal covawmuwiCalion o ke‘1 S"QPS needed .
A company makes windows using glass that has a mass of 5.6 kg per square metre. A customer orders an

N (4)\'1.)

9m

- ©(e,0)

8 (‘3 )0)

»

> X

Determine the mass of the window.

pPatebolo, wila Vertex v(4,8) Wad equakion

o Use vedftex %Nem o

\I:Q('x,_q-)q'.p\l ) ?c.s%‘w\ Paw (v,0)

c)‘\«c& ?cn«rcloo\k ‘V\
“ ‘\\’rv\\'v\o\ Poi“\-“ 'Co{‘w\

L o0z=al0-4)'+2

e SUb 1w (°)O) or (%)63
o vl Yot

o= -\t

-
- - -

2
Lb 4

o US% o definile ;.A\esrc.\

.. RAceo, owndey ?Q(Q\DO\G

‘5 1
= 5 "'%_('1—‘4) +12 dc 0
s

= 64 W

E]

8 3, .12
Io 4(x 4)“+12dx

o Fived Me
aJéc. vudes
e podal
64 2 \a
=

N\
qt = 9ty 12-2xBx F =cos AOB

e VS CSBiwme (‘u\f__ ko

AN (o}
S A0B = 13,39%%

Fiva ams‘e, Aog

S, Peeos of kiguqle 0AQ
\

* Bwd  aden ot

N\
’—‘-J:7'7<7(—7<‘87<6§v\ Ao

= 26.%328 vt

Do not write outside this box.

12 of 21



Preo.,

of  alass

¢+ FHud atec. o€ pactric\

= 64-26.8229

pwa\ootcc Shape \0.1

= 23,1632 w "

v trackion of afeas

S eSS

of- o\\.°~$S

=33.067 wmtx 5.6 <a [

o doloia eSS v ks

1’.2.0%.\3@ Kc\

r ok qvm.ol«‘a\ﬂ( wvodel *

P~~~ . ——— S ——

° EV\‘(Q('

pks (0)0),(412),(8,0)

]

1

4
I

3
2-VAR|IEWP Med

5 5 v 8 9
J

X2 \II X3 B

{ = =2 (x-4Y+ 12 a5 vsed obove.

4.

y=ax2 +bx+c

who  Shedvebics  yode . \
r Do) o Scolter PLd\‘ B8 I
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QUESTION 19 (6 marks)

Over a suitable domain, a hill has a cross-sectional area given by I h (x) dx = %ebx + ¢, where:

* a, b and c are constants, b # 0

* h(x) represents vertical distance (m), x represents horizontal distance (m).

It is known that 2(0) = 1.22 and 4(40) = 25.

Where the gradient of the hill is 0.86 there is a tree stump. A second tree stump is located further up
the hill. The difference in hill gradient between the two tree stumps is 0.44.

A surveyor predicts that the vertical distance separating the two tree stumps is between 7.5 m and 8.5 m.

Evaluate the reasonableness of this prediction. 25 L4-O,7.S)
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