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Section 1

Instruction

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

QUESTION 1
The probability of hitting a target in a particular binomial experiment is 0.72

Determine the mean of the number of hits if this experiment is repeated eight times.

(A) L6l mean oF bmomial | T\ ane cun mode:
(B) 224 dist = n@ B [FhRedfam]
8xX0.72
©) 5.76 Mo =rP : 5.
D) 728 = 8%X0.712
=5.76
GBSOz

Calculate the expected value of a continuous random variable X with the probability density function

ixz, OSxS§/1_2

p(x)=
0 , otherwise
(A) 1.72
3
B) 1.15 E_‘[_')(]:f oc.(-&x.z) doc = \.722
(©) 1.00 o
D) 0.11 Given oh\j A mark, do

in-\esfo«-\iov\ o calkolotor

To access 4he

(n-\esro-\ton B FoRdien) @)
Cow\mov\d on Ll 5.786
CG50: J‘flﬁ ] o
Ron mode 0 x[zx ]dx
MATH FY 0 1.717071364
[ Fb > ]
Jdx F21

10f4
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QUESTION 3

The derivative of the function f{x) is given by " (x) = sin(2x). It is known that f(-rzi) =4. }

Pasebelf) P = sin(ax)
@ e ey = [sin(a=)dx {Pley= [FxN |
(B) cos(2x)+5

= -.li cosS(2x)*xC

(C) —lcos(Zx)+3.5 }
- Sub in P(™2)=u +o Solve for C

: 1
(D) Ecos(Zx)+4.5 L\ = __\i cos (2,{'\"/1“ *C
G = =V2 (-1 +C |
QUESTION 4 =239 =C(x)= -_1_1 cos(22)+3.5

Consider the Bernoulli distribution where the outcomes for rolling a six-sided die are a four and
not rolling a four. |

Determine the variance of the resulting Bernoulli distribution in this scenario.

(A) 0.027 Variance = p(1-9) T Ahe cun mode:
. \/
(B) 0.138 = prob of U= 6 8  ERedfon) (Rl
' neP Joo x J1dx717o71364
(9 e ;. VGrionce = -‘—(\"L) a1 ;
: 6 6 6[1 6]
(D) 0.83
| L8 - 0. 1388888889[
e’ e 5]
QUESTION 5 = 5’36

The mass (g) of adult kookaburras in a certain region is normally distributed with a mean of 300 g and a
standard deviation of 13 g. Select the correct statement about the mass of adult kookaburras.

(A) 34% are between 287 gand 313 g
Led m= mass of adu\t
koo kaourea

m ~ N(300,13?%)

(B) 68% are between 274 g and 326 g
(C) 95% are between 261 g and 326 g

(D) 99.7% are between 261 g and 339 g

We con desd |
eackh answec & |
: / see wwich i3

300 corcecd .

% See nexd pacp Cac calculator Steps.

2 0f4



MeAbhod 4
Use disiribution Opp
d Se\ecdA normal

B MAIN MENU
ConicGraphs Equation l;rogram Financial
E-CON4 Memory System
A\
Geometry PicturePlot
B Rad [dre]
Select ?1str1but1on
Binomia | |

Norma

Ll .

Use F2 4o Selec| 4re cCorrect
tai\ direciion

Poisson

B Rad %)

Normal

Tai A (X<

Lower :0

Upper :0

c |

K :0

Exeg 8

B DETAIL

We con 1esi €ach mulkiple
Choice ansSwoec b\s e.ﬁ-\er\'\hs
N e bounds of dhe mass

% El ) E [OPTN][F1]:Edit/View Value
TgI{Ta L A (<X<) PEELEISES  313)=0.6826
Lower 1287 o=13  p=300 :

Upper :313

[¢] 18

L) :300

Execute

DETAIL

NoA Ahis one!
Kee? C\r\eCKCns 1he
muoultiple choice options

Unact Soo se,-\ Ane r;a\f\-\ one:

Bl [OPTN][F1]:Edit/View Value
(261383

339)=0.9973
u=300

o=13

T47 260 273 286 299 312 325 888 OBI

MedAnrod 2
Use Slatistics opp

B MAIN MENU

B =R

5 6 n= 8
Graph Dyna Graph Table Recursion
+c=0 ! e

ConicGraphs Equation  Program  Financial v

Disi (F8), Norm (F 1), NCD (F2)

B RadNormi) [d7c]Real
List 1 | List 2 | List 3

List 4

SUB

B wWN =

GRAPH] CALC J TESTJ INTRY! DIST | Il F5

B Rad(orml) (d7c]Real
List 1 | List 2 | List 3

List 4

EPETs) F

B RadormD) (d7c)Real
List 1 | List 2 | List 3

List 4

F2

[(Ned ) Ned Jinv

We con 4esd eackh moltiple
Cwoice \ON\
Below we Shows the
calcv\cor (NP4
Cor the covvrect onsSwel

] Radforn]) [d7c]Redl

Normal C.D
Data :Variable

Lower 1261

Upper : 339

c 13

V) :300

Save Res:None N
B RadMorn]) (d7c]Real

Normal C.D

P =0.9973002
Z:Low=-3

z:Up =3

Usins e\lner mex\wod, the correc\ answer is C
99.7 7 ave beiween 26lg 3 334g.

Meihed 3

USing 68[/a% /44.117. rule can Q\SO b€ vsed nere.
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QUESTION 6
Determine the derivative of y = 2x cos(3x) 3 = 22 COS ( 3%)
(A) 2cos(3x)~6xsin(3x) dﬁ' = 2. cos(3x)
(B) 2cos(3x)+6xsin(3x) Ax +2x [‘3 SN (33&\]

(C) —6sin(3x) 2cos(3x)-06 ac.s'm(:s:c.)

(D) -2sin (3x)

QUESTION 7 Qe rule
N I . 2 Cc
ot to scale SW\(AJ _ Sin(R) _ S\V\c( )
Calc in o b
desfceS‘-‘- S
Sinluo) . Sw (e
10 cm
? \0
Identify the possible values for a in the triangle. Sin () = 10 sin (u0)
A 1352001265 | g mhigim %
= 55 | a = sin™( 108int0)
(B) 53.5°or 126.5° . [10sin (40) B
sin 3 8
(€) 53.5°or 86.5° 53.46414901
o vBrasss | P0AM o6 53sssi PR
.5° or 86.
0 and 130-Q=126.5

QUESTION 8
Calculate the total enclosed area between the graph of y=x2—x—6 and the x-axis from x=1 to x=5
(A) 5.33 B
: P\d\'ﬁn% = ?*x-6, W<
B) 7.33 in A\e raph rnode, we
©) 12.67 . ‘\°/ ~  con See 4he area (sha
S e ) is betw Goove ¥
MIXED
(D) 20.00 below e ac-axisS. Thos,
. B EetiRadforn] +6 Cind 1ilhe Qeea
NOTE: Gsow €5 ( Jdx €3
avea not . O > €6 Mixed FY
‘“*66‘“‘ LOWER=1 Thus 4he aea is 20,

Jdx=56.33333333

3of4
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QUESTION 9
It is known that f”(x) = 0 and f"'(x) < 0 for one of the labelled points on the graph of f(x).

fx)
b
7 4

Which point matches this description?

A) P Look For o poni where €x)=0
B) Q edner: @, R,S
) R F' ()20 =Y F(x) is concave down

D) S i-e. M\

i the poimt R ralches +we

QUESTION 10 Aescriprion,
The velocity (m s at time ¢ (s) of an object is given by v(£) = 0.4+ 3¢ for £ > 0.

The change in displacement (m) of the object from four to five seconds is

(A) 1543 S(t) = f\,(*A At

(B) 21.63 i

N S(¢) =f o.utta3dt At
Y

(D) 54.17 =21.63

]

I the Yun mocde, j:x2—x—6dx
MATH ¥y : 5.333333333
& Fb f40.4x2+3xdx
21.63333333
fdx F1 O
=

4 of 4
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Section 2

Instructions
» Write using black or blue pen.

* Questions worth more than one mark require mathematical reasoning and/or working to be shown to
support answers.

« If you need more space for a response, use the additional pages at the back of this book.

On the additional pages, write the question number you are responding to.

Cancel any incorrect response by ruling a single diagonal line through your work.

Write the page number of your alternative/additional response, i.e. See page ...

If you do not do this, your original response will be marked.

+ This section has nine questions and is worth 45 marks.

QUESTION 11 (4 marks)

State the trapezoidal rule and use it with six strips to determine an approximate value of the definite
integral for the curve of f'(x)=4(x —3)2 fromx = 0 to x = 3. Show all substitutions made into the rule.

A= "2 05[flxe 4 2P (2) 4 2€Cxa) 4 .. 4 € o) )

w=pb-g9g = 3=0 =1 (¢
n 6 2

A = ‘o *“/zE:(vz]*r 2N+ 261D+ 28 (29 4 2?(2‘12')&33]
To evalvote the 7, use 4he 4able app:

use douvan O('T'OUO
T in Punchi 4 va\ves (FS) 10 see A\l valves
8 FHFdNmD g

Table Func Y= Table Setting

Y184 (x—3) [—1 Y - X Y1

Y2: [—1] [ o) 36

¥3: SN Siorio 0 0.6 25

Y4: [—1] En :3 i 1 16

¥g E—% Step :0.5 1.5 9

[Sal00 DELETE] TYPE JSTYLE] SET Wi C‘"*_“‘ ':‘: 1o See '

Qa

="y [36 4 22874201614 201)42W) 2200401 ¢y

et ) easy+to evaluae in
= . C
36-5 unids p) \"uwmamode,

Do not write outside this box,

O T 0 A A

. 0053GZ0Q204
2oL 17
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QUESTION 12 (5 marks)

The magnitude of an earthquake can be modelled by the logarithmic equation M, = log,o(-i—d-). where
0

M is the magnitude at a location A, /, is the intensity of the earthquake at location A and /; is a constant.
An earthquake at location P had a magnitude of 5.2.
A different earthquake at location Q had a magnitude of 3.5.

a) Determine an equation involving logarithms that expresses the difference in magnitudes

(Lo

b) How many times more intense was the earthquake at location P than the earthquake

between the earthquakes at locations P and Q. [1 mark]

A-&_P:_Mu::_IcaquMMg= l°3'° (:-I-:r'oe)

) Te) Ia
- difference = Me - Ma =010 (& 2- log o ( :Eg )m

at location Q? [4 marks]
MPz 5.2 3 Me@=3.5 \OG(A\-\AOS(B)
=995. 2-3.5 = - — ®

I@ y 4 \
- ‘OS\Q I |
- 10 T2 Ip 2% \0 = oc
Laq
= Ip = IOHLQ In e run mode:

]
J

s VI IIIII D

101.7
The intensity ol P is soO-\2 . 50.11872336
1ivnes 1ol of Q.

i Ii0.4x2+3xdx —
IP; 50.\12Ta (1 21.63333333]

Do not write outside this box.

- 0053GZ0Q205
3of17
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QUESTION 13 (8 marks)

The number of termites in a particular nest can be modelled by N(¢) = where 4 is a constant

2yt
and ¢ represents time (months) since the nest first became a visible mound above ground level.

It is estimated that when the mound first became visible, the population was 3 x 10° termites.

a) Determine the value of 4. [1 mark]
irsd (siole. =H L=
3x10%=_ A |Toae  tuwmom
= o 21.63333333|
24e i 50.11872336
ronmode: ... 50 -
] 5( . 900000
.. A= 35(\0 3) =
S A=900000 O

b) Determine the number of termites in the nest half a year after the mound became visible. /2 marks]

c) Determine the time in months after the mound became visible for the initial population

N=300000+4 {30000 = 430000 )

. e B Wtifedfornd e __ _
QMMLML3X105X3 |
900000
need £=6 fo represent | run e
are 449442.9711
G mevnins. (1) wode.:
N=_900000 = yyquu=2.91 ~ uyauuz ()
2 +E & ‘termited

to increase by 130 000 termites. Express the time as a decimal. [2 marks]

Do not write outside this box.

AN K D AR

. 0053GZ0Q206
4 0f 17

A i -4 =
" U30000 = 900000 = +£=2.3715 V)
2+ e~*
8
Since wordin 2 nar\ks, ote® o
449442.9711
OPTN SolveN[430000=%
gc:,:fj :} . {2.374905755)
vse solve N % Solveld/dox d2/dzx? J dx [SolveN/BIM
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Do not write outside this box.

d) Develop a formula for the rate of change in the number of termites at any time after

the mound became visible. Express your formula as a fraction. [2 marks]
_rale o =5 derivaive :
-t .
N= 900000 = 24 € )
21e7¢

N (£) = - qooooo(').-\e.”*‘? (-e:*') ¢

= 900000 [ na )
( -t\2 ¢
24 € 33050J .

Qr‘a CAON

e) Determine the rate of change in the number of termites five months after the mound
became visible. [1 mark]

N'(5) = ‘1©_c:>_ogc>ﬁ1 - = 1505.81 22 18506
(24 e °)xe W

E]
[*]

VI VCOCIN] Tuouvvvuvu™ -x "H e

+e
{2.374905755}

ITn e von 900000
mode: (2+e78)%xeb

0 1505.874481
Solveld/d2x[d%/dx2 S dx [SolveN[Il=

0053GZ0Q207
Sof17
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QUESTION 14 (6 marks)
A football coach offered a 12-day intensive training clinic. During the clinic, the height that each player
could kick a football was monitored.

One player’s kick heights could be modelled by H (¢) =log;o (10£+10)+5,0 <7 <12, where H(?)

is vertical height (m) and  is the time (days) spent in training.

a) Determine thednitial height that the player could kick the ball.
< .y 2+e7%) *xe®
wmidial ng)i\p_%ﬁ (10)4+ S 1( +e10) € 1505.874481]
og
hei %\’\* = 4 495 0 '
— —
= t=0 =6 ()
b) Determine the training time needed for the player to be able to kick the ball to a
height of 7 m. I~ e Bl _HatiRadformd)
. (2+e™7) xe’
- OO4 V45 ronm L 1505.874481
— og
- los,;o 10210 OPTN SolveN(7=log (10x+105|
olveN(7=log x+10>
~ Solve using Se\weN Calc FY4 . {9}
- 4 = q cdaus &) ORI N S ON S el o/l ci2/d:c2 J dc [SoiveN
¢) Determine the overall improvement in kick height achieved by completing the clinic. [2 marks]
El MathRad[MornD
The clinic cuns foc \2 doys | SolveN(7=Tog (T0x+1g
log (10(12)+10)+5
H(\2) = \ca.o( \0(\2\4\0) - .113943352
ns-
= . usq (4)) s 1.113943352
Solveld/dx|d2/dx2 J dx [SolveN[II>S
7.u39-6=1.139

5 AN tneveage of 1.\139m N kick height, (V)

d) Determine the rate of change in kick height when ¢ = 1.5 days. [1 mark]

B FetiRedfornd) (dFc)Red)
T.113943395Z2

Lse GC a8 A wmarw — | 115045550 H (1-8)= 0.\7137

dx(log (10x+10)+5)| 5 )

03 _OPpTN-CALC 38 a\fe.odg 0.1737177998 o

o , press Afdx F2 7 oo
eg Determine the training time (as a decimal) when the rate of change in kick height

is 0.09 m/day. [1 mark]
B [HathRad(orml B [EXE]:Show coordinates

Graph Func :Y= Y2=d/dx(Y1,x) ,o¥
In 8fgph_09P Ylalog (10x+10) +f—7 _ ¥3=0.09
YZEd—(Yl)l [—1] x
\. P\ 0* HL*'\ - EO 09 [ B =5 O{ —'_I.JE 3
: [—]

' Y5 [—1 INTSECT
2 . P\ od W ('Ll _ X=3.826404243 -

OPTN, CALcF2.d/dx F1 - W(e)=0.09 |

Do not write outsi ethISbOVpl A0 ender \Il =41=23.825 d°3s (l)

3. Plot y=0.09 RN AL AR

. Ll. Find iniec Section o(‘ 6 of 17 0053GZ0Q208
derivolwe % ¥=0.\1

=0.09
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QUESTION 15 (4 marks)

The term extremely tall is used to describe any person whose height is three standard deviations or more
above the mean height of the population.

A person who just qualifies as extremely tall in a country where heights are normally distributed with a
mean height of 180 cm and a standard deviation of 10 cm travels to another country. The person discovers
they are taller than exactly 90% of the destination country’s population.

Assuming that the standard deviation of both countries is the same, determine the minimum height
required to be considered extremely tall in the destination country.

Let Ho = heighits of oeop\e in or:

Ho~ N (180, 10%)

I¢ ihey justi qualifuy as e.x-h&mejif tall:

=" heighi = 180 + 3010) = 210w V)
Led WHq-= ke,:%w\iof_pggp\eggdgsjma-\mmmdﬁ
—_TThe pecson S taler Ylhan 907 of 4h
o.q
pPopulation, m Ha~N(w, 10*)

N

6‘ V\ws

Colc Z-score fFoe¢ A0°7. aveq L2 = M=

B RadMorml) (d7c)Real B

Inverse Normal Inverse Normal

Dat? :Variable xInv=1.28155157

Tai :Left - =

Area :(1).9 12, ,8\55—2\0_—’&)
(o] M

R : o )_

-1

Z=1.-28155 (

Statisies app
dist FS, NoRM F1, TnuN F3 1.28165 = 210- W
(o)

MO 197.18us ()

eeCcLX aCQ Por extremely dallin destinotion Covnd
= 197.18u5 + 3(10) )

= 2277 .\'845 . (1)

Do not write outside this box.

A A

. 0053GZ0Q209

7 of 17
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QUESTION 16 (4 marks)

At council meetings in a particular town, new proposals are only discussed if more than 80% of the
community are in favour of the proposal.

To discover community opinion on a new bus route proposal, the council conducted several surveys; each
with a sample size of 120. The distribution of the sample proportions from the surveys had a standard
deviation of 0.04.

Make a justified decision as to whether the new bus route proposal would be discussed at a council
meeting.

O = _E_(\-P)' O =0.04
n N =120

0.0u = =P (\
\20

=N 0.0u*= PL-P)
\ 20

= 120x0.04" = pli-p)

=y p?—p +120x0.04*=0

Egualion app
Powvy F2 Baotn Proporiions
2 F1 (gquadratic) | ace \ess thon

[HatRadforn]] (d7c)Real
aX2 +bX+c=0 aX2 +bX+c=0 6t !'l : -‘h! zs -‘hg,
: a b c — 0.7408 R =

C R -1 0.192] X2l 0.2591

. P
B s | covneil on?A
1 50
(SOLVE]PHME13([CLEARI(EDIT] L
E)PENE13([CLEARI(EDIT ] REPEAT] d\SCUSs _‘.he

;@:DLM@&QM (2) new pr_szgJﬁ\i
)

Do not write outside this box.

AR AN ARG A

. 0053GZ0Q210
8 of 17



586001122

QUESTION 17 (3 marks)

At a particular orchard, 3% of fruit is bruised during picking. After picking, the fruit is packed into boxes,

each containing four pieces of fruit.

A grocery shop orders 140 boxes of fruit to sell to their customers.

Determine the expected number of boxes that will contain bru

_letr B = # of boxes wid bruised Croit

ised fruit.

ELE] = Nnp
N= 40O _
We need 4o g\.s.iaﬁmivg._p&bo\o‘\\i-\g‘

o of_q_bm-\@mhﬁ_b

" P(atleast A brouised)

roized Croitv.

In dhe Run mode:

5]
Es

s L 1lUJITTUUU L

d
u —(log (10x+10)+5)| >
— - d x=1
\ = (1-0.03) ’ 0,1737177928|
1-(1-0.03)
O. 11y QD) ¢ 0.11470719|
nmou‘d Q\SQbe' JUMP JDELETEPMAT?VCT] MATH

vsed wece.

ECBN=1vyOxO. nwuj
= lb. 05% (\)

I dhe rurn mode:

§ EDEks) TR

Tx=1

ax '
0.1737177928

1-(1-0.03)*

0.11470719
140x0.1147
16.058

L]
JUMP JDELETE PMATVCT] MATH

bruised Fruid is 6.

_The expecied number of boxes with

Don

ot write outside this box.

90f17

0053GZ0Q211
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QUESTION 18 (5 marks)

An object experiencing straight-line motion along a path has an acceleration (m s72) defined by the
function a(t) = 3sin(2t) where ¢ is time (s) since the object begins moving, ¢ >0.

When ¢ = 0, both displacement and velocity are zero.
On the path is a motion sensor that is able to detect motion up to 2 metres away.
The object passes directly by the motion sensor when ¢= 3.

Determine the average velocity of the object while it moves through the range of the sensor.

~a(e)= 3sin(2d) 1> O

When =0, disP\ocemeM\oc% o
v(it) = IB sin(2t)dt Vi(t)= Ja)dt

=—=§_CQ3Q_£)-|C,

at +t=0, v =0
.. O = -3 cos(o)+cC
2

(M

3—665@3%\
"
C =+ 3/&77

vie)=-3 CQSLA)% V)
2

- Sw'maﬁ at - Juerae

=-3 sin(2+)4 ’3i 4 C
L\
’ in(0)=0
ot £+=0,,8=0 /- S

O =-—3 sin(o)~ i (0’3-\(‘.\
u

5 C=0

Do not write outside this box.

AN O RO

. 0053GZ0Q212
100f 17
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S(t)==-3 sin(2¢)a3+ V)
Yy 2

The ob\ec-\ passes dle Sensor at £=3

M%S\n(i %®3) 4 3 (3) Y. ‘10‘156)
(A

B HatiRadforn] (dFc)Red)

T u.I1I1ai7uTrLy
N 140x0.1147
Iﬁ e run m0de. - 16.058/_

-Bsin (2x3)+3(3)
4.709561624]

The. Mmotion Sensar can detrect movemend
Feom 2 melerss Qng:!

=7 can derec\ belueen 8=4.70956-2=2.1045¢
2 S2=4.710956+ 2 = 6£.104506

Need 4o €find dimnes when Si & Sa

'—C—2—°45_6_§._31n_(2i..)_-\_¢+ =N +,=1.6941\
6. 10956--;3 N(242) & 3.1.; Vt2=4.592)

# Calculater in radians!

Use SoluN in vyuonr ymnode :
batRadornd) (iclReal
SolveN[2.70956=—%sirP

{1.689135701)
SolveN[6.70956=—%sirl>

4.592136521}]
Solve|d/dxd2/dx2 S dx [Solve NI USins 4\he vp & \ef4d kezds.

OMM seen |

by sensor Cor
t1-4t1=2.903 s ()

Do not write outside this box. = 1. 3-,-' ™m )8 (\)

. 0053GZ0Q213
11 of 17

To save 4imne, ins\ead of -hd?;ns

twice, 4ry editing dhe eqg”
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QUESTION 19 (6 marks)

The normal distribution probability density function is

1/ x—u

A=y
(x) = o / , with the parameters mean, u, and standard deviation, o.

0'27t

The speeds of electric scooter (e-scooter) riders on a particular section of a bike path are approximately
normally distributed with a mean of 18 km/h. It is known that p(10) = 0.0135.

The speed limit for e-scooters on this section of bike path is 23 km/h.

A speed camera is set up and records the speeds of 75 e-scooter riders. Every rider travelling faster than
the speed limit is given a $143 fine. Before setting up the speed camera, the following suggestion was made.

The total of the fines expected to be issued will be more than §1500.

Evaluate the reasonableness of this suggestion. L’ approx
1500~ 10 cof
o h U3
ANl (18 = —
Lets Cind O _v [lo=18) 1)
| il /
= € —
0"\‘7.1!
e e g -
I130—-ANS
OPTN. 126.535851 B
CALC. FY SolveN|0.0135=—2—e®
{4.000223091,28.4019>
Solve N 5 O -
Solve|d/dx|d2/dx2 J dx [SolveN/IIEEE
%01Se. < 1o re presen‘\ o

Don

)
_ ..o 0‘—-_ ':I.OO oY O = 28- "lo
O=2%.40 is not a possible standard

deviation. 0% 1A wauld resuld in r\eqor\we,
Speeds:

S

.e. \®- 1(28.1) = -10. L &LO

ot write outside this box.

AR AR AR R
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/T \

S~NI(\8, 4?) r\
/ ; \_

18 23

_Llsm% -lh@e, disieibution app: B

B [OPTNI[F1]:Edit/View Value

| Normal __ PCIPE)=0.1056 N
Tail A (X2) o=4 p=18
X :23
1T o 4 —— S
V) :18
Execute [N |
EXE DETAIL T 8 1z 165 20 24 28 a2
..0 P(S>/ 2,3): 0.‘056 (V)

Mpgsjgd # of riders whe exceed
ﬂe__sPegd_h‘mL’r in_ o sgmpjg,_o(' 1S yidess
IS 0.1656% 15 =1.92, (v

. Cost of fines=1.92%x14y3 =$1132.56 (V)

< $1500. 00
. The claim iS nol reason able.
END OF PAPER (G

Do not write outside this box.
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Section 1

Instruction

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

QUESTION 1 f 0" doe = LI oc.M‘ +« C
Determine Ix4dx N\
3 l S
(A) 42’ +c [act d= =g o +C
(B) 5x° +c C
; don
(€) 3% +c Corae?
| ‘e 4c¢
(D) —X 4c
5
QUESTION 2
_ €(>=)
Detel‘mine%for the l‘uncliony=es"'(x) C‘ e Flx) ] - c‘ '(x) (A
| dax
(A) cos(x) (%)
. S\n (=)
(B) sin(x) %) ° e CIA_ = CoS (‘K-\C
cdx

(©) esin(x)

D) ecos(x)

1of5
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QUESTION 3
A sample of size n can be used to obtain a sample proportion p.

An approximate margin of error for the population proportion can be obtained using the formula

p(1-p) o For 457 CT,

E=z =
Z =1.96 "
If the level of confidence is increased from 95% to 99%, then . .
° - For QQqY. CT, [incrcae
(A) the associated z-value would decrease, so E would increase.
Z=2.576
(B) the associated z-value would increase, so E would increase. . moldi 9\3.‘“ 3 b'j
(C) the associated z-value would decrease, so £ would decrease. o |\ o\rae.( numboe
(D) the associated z-value would increase, so £ would decrease. mMmeans E would
a\so increase
= 3
QUESTION 4
Simplify y = 21n(e")
x
il e =
B =2% ®
®) :.Uzi\v\(e )
2
©) y= ; - 2 o'
D) y=x°
QUESTION 5
Determine Ib2cos(x)dx, wherea=" andb=" L ,E
a 3 22
B 2 3 /2
2 f 2cos(ac)dx
¥ W3
(B) e -1 )2
s [ 28in(x) ]
© 2-43 g
(D) 3-2 .
= 28in(I™) - 25\“(1>
2 L 3/,

- 2(0-2(‘-3—-): 2 -3

20f5
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’ ]
QUESTION 6 Product role: UV A 0V

Differentiate y = In(x) cos(x) with respect to x.

- i(cosx) + u\(:z,)(-s(nac.)

@ =) dx
x
(B) —Sinfx) = COS2% « |n 2¢ Sinx
(©) cosx(x)+1n(x)sin(x) =
(D) cosx(x)—ln(x)sin(x)
QUESTION 7

Twenty families are selected to participate in a lifestyle study related to family size.

The number of children in these families is uniformly distributed as shown.

A
4

Frequency

Y

T T T ' I

0 | 2 3 4 5
Number of children

A random sample of five families is chosen from this group, without replacement. A possible mean number of

children in the sample is consider svwollesd # of cwi\dven in o
¢ Familles:
(A) 5.0 rowdom Somple © S uxiaxz_ &
B) 2.0 u+ \ cwhild = MEON= S ]
I ¥ 2 cwildven .
© 1.0 Consider \argest # of cwhildren N Q
(D) 0.0 rando v Sawnp\e o€ 5 CamiWes:

ux 5 cwWaren _ymeon= uxS+IxY = 9-5,"\_,
¥ Yy cwildvren ) S "
T™he meon nunbber oF clidren 1n O Soamp, wi

we el weenn &6 -2 3 2Z24-u.%. we con Anhus
5 e in the

S o nod \V
cule oLVt angwers A, C s ‘B°as ‘“"?‘d do n
Cbave veoion & 4ne oansSwec i3S C.
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QUESTION 8
The graph of f(x) is shown.

561001785

y
A
10
8-
6
4
2_
= T T X
3 2 4 0 2 3
|
Identify the graph of the second derivative /" (x).
(A) { (B) ff
10 9]
8- -+ T T /_l\ T | B
3 a9 of 9 / 1 3
6 _2/
4 -4~
2\\ A
o T T T T =X -8-—
3 2 41 N2 3
9% 10
\j Y
C y (D Y
(©) , ) A b
4 / 8\_
-4 T T T =X
32 a4 Y 1 2 3 &
«Je 4.
-4 o
-6 -7 T T T ™
3 oz = 9 \ 2 3
-8 L9
28 | Y

See nex} poge
For deiailed

Se\"

40f5
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QUESTION 8
The graph of f(x) is shown.

Met\od A y

Identify the graph of the second derivative /" (x).

mayx /min =2 F'(x)=0

inflection pt=H moxocg lead S .

min
Slope posSiiive €'¢)
Slope -Vve ¥ )=

561001785

—

G\ =0

. PYx) \eoks hke

Meirrocd 2

Con Sider the wmClection poir\-\

oy se=1, 8N = 0.

When 2 41,

e (x) is concove dowon /M
=5 F"'(xx) 40 Povr 2¢ <\,

Whenrn X7\,

() is concove v U

= F'(=)>0 For

P'(x)
¢ &
kS et
& —>
o
& —>

« answer S C.

The only Foncrion which demonsicaies Ihis
is the fonchion in oP¥on C. .. anSWeEC is

C.
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QUESTION 9

At a certain location, the temperature (°C) can be modelled by the function 7' = 5sin (ix}r 23, where
x is the number of hours after sunrise. 12

Determine the rate of change of temperature (°C/hour) when x = 4

T cchre of ey 2. \2
c\hownge
®) 7 T
24 =Y devrivotive 2— I - —ELT—T-COS( -‘-"_f (“))
i dx [ =4 \2
©) Sm
24
- 5T c.os( 3"—)
) b (‘Iz»J}:') 12 3
= BW L =97
2 2 q
QUESTION 10
Given that log;o 6 = 0.778, determine the value of log;y 600
(A) 77.800 log (AB)= \os(A')-‘\OS(B)
B) 10.778 1096 (600) = |03‘° (6) « \53\0(\00)
(C) 2.778
D) 1.556 = 0.8 + 2
= 2.77%

50f5
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QUESTION 11 (6 marks)

a) Determine the second derivative of y = x> —3x°. [2 marks]
) 2
Y= 3x" - 6 )
n
=== bx -6 | Wy

b) Use your result from Question 11a) to calculate the value of the second derivative
when x = —1. [1 mark]

5"(") = 6(-1)-6
= -12 V)

¢) Determine the ¥ and y-coordinates of the point on the graph of y = x*—3x* for which
the rate of change of the first derivative is zero. [3 marks]

= erivalive. = % Find b
coovrdinaoies %

uw=0 =N 0=6x-6 (v
é:x.-—-é
x = \ (1)

J&(\') = 13-3(n1* = -2 (V)
. Poin'\ = (\,-2)

Do not write outside this box.

ANV RO R S
]

- 0053GZ0Q105
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QUESTION 12 (6 marks)

Each day over a three-day long weekend, a family spins a pointer on a circular board to decide whether
they will spend the day at the beach or bushwalking. The circular board consists of three equal sections

Lex b= W =
event of Lee:’e 'B\..\ of
9@:6 | Qoing |
Pl )= 2 Beach Bushwalking bus\ walking
= P(ew)=Y

Beach

P :x.) (:x.) 2

a) Determine the probability that the family will spend all three days bushwalking.

[l mark]
P(BW=3)= Y3 xV3 x'3
= Y29 V)
b) Determine the following binomial probabilities, expressed as fully simplified fractions
i.  Exactly two days will be spent at the beach. = 2 dO\as @ beach [2 marks]
3 | day BwW
— 1 '
20(3) (3)
P(=21=(3)(3 3 (3)=3
\
= 3 % *q x Y3 Q1)
= Y/ qQ

O daus ot ceach

\ doy ol bealwh 5,y
2 doys ad beach

= I— prob (3 da%:; @ beach)

ii. Fewer than three days will be spent at the beach.

P(b¢3)=1-P(b=

, _ ()
= | - 8/9.‘0
= \q/.'.’."] (V)

Do not write outside this box.

0053GZ0Q106
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QUESTION 13 (6 marks)

a) F(x)= j(4e2x + sin(2x)) dx. Use integration to determine F(x), if F(0) = 5. [3 marks]
2x
F(x)= 4e -1ces(ax) +c ()
o § 2
Flo) =5

= 8= aeQ- ‘IQ COS(O) ~ C
S= 2-Y9 ac .

c= "2 ¢
QAse Y
LF(x)=Qe -2 cos(ax)+ 2 V)
, - /\’ .
b) lf%{k zsz,determine y need 4o S"“P\‘cs [3 marks]
X

before ivde 3\"0'“" )

-{o%g:\%

ga = ( Q&-' -‘2::.)’-
d ok

x (DC;

M
= Aoc - st-ﬁés'ﬁqxz
8

o
= 9x'""_2 oDy Yt ()
3
X
6 -6
= 9°-12 4 U ) D)

E‘idm quG..\D.-v\-\x.'éclx,

_5 ",q ‘x'a-'-|2x.—ﬁ:x_-s'*C, (V)
| S

Do not write outside this box.

. 0053GZ0Q107
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QUESTION 14 (S marks)
At a particular game at a local sporting venue, 60% of spectators support the home team and the
remainder support the away team.

A researcher asked six groups of 10 spectators which team they supported. Each spectator was recorded as
either H (supports home team) or A (supports away team). The results were:

Groupl: H A H H H A H H H H

_ S=-0.2
Gowp2: A A H A A H A A A ABRB=O s
Gowp H A A H H A A A H HPr=O0"
Growpd: H H H H H A H H H HPfa=0A
Grooup: A A H H A H H A H APua=a©O-5
Group6: A H A A A A A H A APu=0D-2

a) The researcher would like to see the distribution of the sample proportions of home team
supporters obtained by entering the information into a column graph. The sample
proportion for group 1 is shown. }

Complete the column graph by including the sample proportions for the remaining

five groups. [3 marks]
A
P i isicsass s e e s e A e S e e s e et
= 4% (\
e 24 e R e e s
o
=
B
2
e e o I e I o e s
Y
G,
0 T T T i T

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Sample proportions of home team supporters

Note: If you make a mistake in the diagram, cancel it by ruling a single diagonal line through your
work and use the additional response space at the back of this question and response book.

Do not write outside this box.

U 0 00 O O 0
. oo 0053GZ0Q108 .
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b) If the researcher had interviewed more groups, each containing 100 spectators, describe
two ways the distribution of the resulting sample proportions would be expected to differ
from the distribution shown in Question 14a). [2 marks]

&L\gﬁ%ggsamg\ewe distribbution o
MMMLCJ 5mme.-\nca\ el
Shape. _and closer approximnale the normc.\
distribution. RAL)
For larger Samples, the standard
deviokion iS Swmaller leading e less

variability Qlout dhe mean, As a
cesu li, e Q raph wi\l look narrowsie -, ()

Do not write outside this box.

AR AR AR

. 0053GZ0Q109
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| QUESTION 15 (4 marks) = M e thod 1

A survey was conducted to understand whether people support a new policy.

Using a z-score of 2, the approximate confidence interval for the population proportion of people

; 3 7
ho s rt the policy was calculated as| —, — |.
who support the policy was calculate 'ls(lo, ]0)
a) Determine the margin of error. [1 mark]
CI- ( -E, P+ £) w\«e.(c. E =marain of eccor
f-£=%0 P+E = “o

SUb‘\'\"OC'\W\s i\he doove 2 ea“’ (—lo e\tm\v\okp)'
_2E= YO

E =4 x|
10 =
€ = 4 i
I = 5 (V)
b) Determine the number of people surveyed. [3 marks]

CI=B+2 [PU-B). Find P andhencen,

- 1 =142 [5G-2)
& 2 @)

N L §
o=\ ) =2 [z(1=22)
\ 2 5 ~
— L= [la(i-v
10 V n
Do n;write outsid; tl;is box.
00 0 0 R OO A
- o8 0053GZ0Q110
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|
100 N

l
~
L

<~ n = OO

n=100
l—‘

Nn = 25 ()
25 .Peop\e wele
Surveaec\-

Do not write outside this box.

0053GZ0Q111
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" QUESTION 15 (4 marks) - Met\hod 2.
A survey was conducted to understand whether people support a new policy.

Using a z-score of 2, the approximate confidence interval for the population proportion of people

who support the policy was calculated as (i%' i%)

a) Determine the margin of eror. [1 mark]
marc\xjm of = CI width
crror 2
= (Ugggr CI - lower X))
2
= (0.7-0-3) -
2,
- < 0.2
[3 marks]

b) Determine the number of people surveyed.

. . vpper Cl
2 1 =\ +2 _‘i(\-_"'

= 0.5 / '© = M
2 [£(1-Y2)
V N

77777 7 L = o (1=-"727
5 fz(:% /2)

Do not write outsid;: tl;is box.
0053Gz0Q110

\
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|
100 N

l
~
L

<~ n = OO

n=100
l—‘

Nn = 25
25 .Peop\e wele
Surveaec\-

Do not write outside this box.

. 0053GZ0Q111
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QUESTION 16 (4 marks)

The graph is of the form y =log,(x+b). A point on the graph (4, 3) is labelled. The line x = =4 is
an asymptote.

Nete: 4. 3)
TTece ave 3 ?
pieces of

ivnFormalion -
You need 4o
use 4o %C'\

10 12 ansSwes

There is a point P(xp, yp) on the graph where yp is twice the value of the y-intercept of the curve.

Determine the value of xp.
ncii = Ab)
the asymplete occurs ox x+b=0
Tn ihe above €7, iwe asympiole occovs
a¥Xx=-4 =7 -4Y+b =0
b=y . (V)

We know 4we groph passes dhru (u,3)
. e can work out a

5 =loqn(u+t\\ 2. Q=2 (D
\o%g(%\ 3 /
=9 Q =% /

Do not write outside this box.

0 0 0 0O A A
. J0.0) 0053GZ0Q112 .
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I N %=loﬂ4l;s.ﬁ)

| _ Now Y it =Y 2¢=0

5: IOSJ.('-\)

Aya_L

- : 4
AvWe curve

(V)

%9; 2A(2)=Y

Finds x

U= logaloces™)
2 = loga (cp+ Y)

b = 4

. z:,P:' ‘2—

(V)

= The poind {8 (12,4)

Do not write outside this box.

. 11 of 21
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QUESTION 17 (3 marks)

A community group that uses social media created a new post on the internet on a day when they had
1000 members. The rate of change in their number of members (members/day) is given by f ’(t) =3e%,
where ¢ represents days after the new post.

Determine the time it will take for the community group to achieve seven times the initial number of
members. Express your answer in the form aln(b).

Ay 5t
C P'l) = 3 — rare of clhonae in

O
# of members per day
integrate 49%2.&_#'_09_memb§.§ ngd%

Qe = [3e°°% 4t

0-95¢ r F(:c.'\ \ cCx)
= g, <4 C J e c‘x = ﬂ;e )

-1
0.5
o-St

?(U = 4 (1)
@ .
OO0 members in'\-\'\o\\% Jeoo=6be.  +9a4
i.e.-£(0)m 1000 tooe= 6e°°°

0-5(0) o-8t
10006 = be +C o004 =€
= b+ °=1\% . 6
0.5t oy
.. C =494 () = e ne =%
6-5t = In (100V)
. 0.5t
.o p(h\= (f_)e -\qu\ -L = 2Iln Q\OO\ ) da“?
\J
jeed 10 find + when . l;(l)
‘Aal
theve are 1600(7)=7000 unws.
people

Do not write outside this box.

. 0053GZ0Q114
12 of 21



578000382 |

QUESTION 18 (5 marks)

The diagram shows some dimensions of a large storage container that is a rectangular prism. The angle

ABC is 60°.
A person requires a container that is at least 4 metres in height.

Not to scale

Make a justified decision about whether this storage container meets the person’s requirements.

r—5

J

Let W = \nei%\n'\ of bo¥

CT—) h“-.‘q‘&

ke =
N = W O

o f\‘,h _‘3?. () i g )
3m L _Ptj.\m%

/ 3m\u,mz 5 J

U

Do not write outside this box.

AN A A

0053GZ0Q116
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3
A
o . ———
w ti 4 t
J;"ilz \\ g

Don

L e can vSe AABC 3 dhne cosSine

__vrule 4o solve Car

I

(Jr51) = (Jh"*lb)t* s* — 2(Jn%lb )(5) cos (60°)

M9 = b6 425 — 2 (L (B) x V2

@‘* ' @ N =
-32 =-5Jh%4 1§ h=[/6u) -1b
Vive/
Ldnraly = 3; h =a6.u?-16
h24 b = [ 32V h2J6%-16
5)
h* = /;_z)"—w Given Jo'-1p =J20 ¥4
S 74 and e

L

b= {32\ - )

conrntainer suits +he (q

W\ 5]

Person's reguicements

ot write outside this box.

# (O mark For
S\nOUdi\r\g ey

15 of 21
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QUESTION 19 (6 marks)
A permanent ice glacier is in a valley in New Zealand.

Due to the temperature changes of the seasons each year, the glacier expands for six months and recedes
for six months. The changing distance of a point on the front edge of the glacier to a car park can be
modelled by a sine function.

During the colder months, when the glacier expands, the front edge of the glacier moves to within 270 m
of the car park. However, in the warmer months, when the glacier recedes, the front edge moves to a
maximum distance of 280 m away from the car park.

The erosion effects of the glacier on the ground are of most interest to geologists when the absolute

5%2\/5

value of the acceleration of the front edge is greater than metres/month?. During these times, a

team of geologists sets up a camp site nearby to perform field work. Whenever the acceleration is less
than this, the geologists leave camp.

The following claim is made.
The geologists will spend a total of between seven and eight months at the camp site each calendar year.

Evaluate the reasonableness of this claim.

Tre Smcze,r‘s movemenl is modg.m_b%_ai

Sine. Funciion: G(e) = Asin (B (x+cN+D
A=95

e G(2x)= 551’Q§T/QDC)+2'75 &)

0 0 00 00 O R R
. P, 0053GZ0Q118 -
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Gl(x) = 52’ c,os(:%'.;g) QY]
G"(x):- §gz Sin ) ) V)

o 36 (6 a h

5’!\4{-‘ __—5_,“4 s\n/loc. ﬁ ac)
-rz | 6 36 6

P ’l
J_e-\_&jfgL (\L,\> LeA X =6 * /V\
:._&m(ﬂ = -J3 2 Sin(X) = J3 \_\i
2 2
X= Y% or ST X=a% or 2T B
3 3 3 3
S.x.z bxUdW or bx ST |.oec= 6 xT or 6 x2T
v 9 w 3 mw 3 w 3
= 8 oc 10 months =2 or Y monihs
G'(%) is a gsine function and thos
" ST’F QY] ()
G (YY" when QAL xcY 3 B<L><10,
)
i.e. 4 ynonths of 4we %&.O\(o The claim s nol

reasonaoble as the period of 4ime speni al the
COMP 1S U moniths not velween 1 and 8 mon-\-k&

. 0053GZ0Q117
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