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Section 1
10 marks
Attempt Questions 1-10

Allow about 15 minutes for this section

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

1 The probability distribution table for a discrete random variable X is shown.

x P(X=x)
1 0.4
2 0.2
3 0-
abi Iy ¥ 1 ﬂ-
What is the value of P(X = 3)? SV\“‘ oL cl\ the P;Qb Lilvried
A 02 F(X:'&): |-0.4-0-2
0.4 - o
C. 1.2 o . |
D. 20 €& Pfh\#\\h*"!f ﬂ"\' n remst. 05 F(ﬂ)_‘ |

Tcu con check bj lewc'mj a +ablt o values an Yhe
Caleulakor.  Noke: ok 2z0, $OUO =4°=) , A oxz), El) A

Ths  eliminaks  all  angders vxtept A




2 Which graph could represent y = 4*? Incr‘c an9 2 sponenh o\ Lunchon.
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Poss Wle w-~values

3 What is the }E)main of the function y = /6 — x> ?
A (0,V6) We requie G - x 2O
B. [0,V6] <6
c. (-v6.6) L s r23¢

[~6.6]
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4  Which of the following best represents the graph of y = —=5x(x — 2)(3 — x)?

A. Yi B. Yi
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Which of the following is the graph of y = —f(—x)?

A.

The graph of y = f(x) is shown.
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T A ten-sided die has faces numbered 1 to 10.

The die is constructed so that the probability of obtaining the number 1 is greater_than
the probability of obtaining any of the other numbers. The numbers 2 to 10 are equally

likely to occur.
Y n &

When the die is rolled 153 times, a | is obtained 72 times. \s3 1 7

By using the relative frequency of rolling a 1, which of the following is the best estimate

for the probability of rolling a 10? I"k ? (’( ={d ) _ F

Suw o prbabiUes = |

1 . B -
B. — .F,'-\-Qf-—l

11

-5 .
. % qP = \ 1 Fd \7
-~ 9
D. \77

I
9
T ale of rdednve ‘g-r’t.‘\uwc,: [

9
O

Al V|2 |2 |4 |s | ¢|7 |8

Px) 35/ @ (@ (P (P (P |P (P | P|P

' T
To sor nquivalent breckiom of <53

QO®OEO®

ETE]
Table  Complex  Vector

ssssssss

llllllllllllll

Forﬁ"‘ 5k~v\\& ﬁ‘j 2
G ..grau‘:\bﬂ . O\'\‘uw}ﬂ.

Wit At —Qorma\’ \“-j‘

0006
00 -
0006

000060
0000
0000
@000 |
0000000



8 The minimum daily temperature, in degrees, of a town each year follows a normal
distribution with its mean equal to its standard deviation. The minimum daily temperature
was recorded over one year.

What percentage of the recorded minimum daily temperatures was above zero degrees?

A, 16%
B.  50%
C. 68%
84%

R
= - fovandast - 6/3: + 50
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9  The diagram shows the graph of y = f'(x). S4 a¢ Z \mereases Kogm | &l

4{1) -F;ﬂl) £(x) merewes ot o Aeurearing
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Given f(1)=6, which interval includes the best estimate for £(1.1)?

A [62,64)
[6.0,62)
C. [58,6.0)
D. [5.6,538)

Ao nskive  methok: Coaside kangewd 4o cnntof £(2).
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10  The graph of y = f(x), with all its stationary points, is shown.

yi

Qi 20 Sorall £ values

So -Q-Cef") Y 2+
huo skeenes) pap - ]

X<Le

How many stationary points does the graph of y= 7 (ex) have?

A0

B. 1
© >
D. 3
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Question 11 (3 marks)

The graph of a quadratic function represented by the equation A= £ —8r+12 is
shown.

12 - Veetdow oY

'\‘u,rv;\“’ P"\“{

1B half -y
L,g_-{\alﬁ¢.°1 ‘*‘\‘—

0 z\r/ﬁ T e wir Wt
7 andk .

+urw\ wh

~

?‘\ /\-k.
(a) Find the values of # and A at the turning point of the graph. 2
__________ = WXy A

(b) The graph shows A =12 when t=0. ( t=4-a -‘D) 1
What is the other value of ¢ for which A =127

[Table Range
DefineTf' (x)/8(x)»

>

i z
{ Table Camplex Vector
N ——

g{x)
Define g(x)

vor @
Flx)=x’—Bx+12

hz<-5&40
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Question 12 (3 marks)

Find the equation of the tangent to y = 5x> — % -9 at the point (1, —6). 3
........................................... ‘.'. ..1......................................................................................
‘j"‘sl‘l‘z""o) ..........................................................................
A ........................... Tty Attty (IR R R SRR
o= B NS A ey Vo
Curasionk. & domssok ok (Lm0 380

.92\ = A0t b a0

............... m‘“(;){-’l-(l_
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RS ) - ‘/ ........................... SRR L Wl

. X g
Question 13 (2 marks) C\bmu\-n(. Staquac O ) av ! af / ax
T 4 1 1

The numbers, 75, p, g, 2025, form a geometric sequence. T ' T2 T4 T N 2

Find the values of p and gq.
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Question 14 (6 marks)

In a research study, participants were asked to record the number of minutes they spent
watching television and the number of minutes they spent exercising each day over
a period of 3 months. The averages for each participant were recorded and graphed.

yi
80 .
?:D '
5 1) ¢
L
:3 60 i [ ] [ ] . -
> « ® *
'g ® [ ]
5 L ] o ®
ﬁ- 40 ® . ° <
8 ° o L] L]
‘é * o ° f e [}
o 20
2 . - L '
g
< 0 -
0 10 20 30 40 50 60 *
Average minutes per day watching television
(a) Describe the bivariate dataset in terms of its form and direction. 2
Form L \NnL AY

The equation of the least-squares regression line for this dataset is

= -m=-0-7
LA PN y=643-07x. shet =
Mml‘ v—h’(l.ﬂ.!ﬁ D'—'—O"'l'}'('ld"g :,-ﬂk: C = C43
(b) Interpret the values of the slope and y-intercept of the regression line in the 2

context of this dataset.

Slope.; For every exYra wmiwule s?w’c W ok Chaing TV

e P20 R0y, O !’.&f.ﬁff:!ﬁ@"‘h SFMA 1 omnute

Les Ly Lrensing . (A‘S X 90ts wp \ey \/ Y954 } PREN L-,o'?.)
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(c)

Jo spends an average of 42 minutes per day watching television.

L
Use the equation of the regression line to determine how many minutes on

c average Jo is expected to exercise each day.

o) 2. M 2 642 = 0T K X o o i
=4y -0.7(42) Yomr Qnov o
I B A SO L N .~ S e scattes 9o
................................................................................................. Az 4L coruyede

wilh o34 a
(d)

Explain why it is NOT appropriate to extrapolate the regression line to predict

the average number of minutes of exercise per day for someone who watches an
average of 2 hours of television per day.

........................................................... Ths i we

Al eevative awsvies vhid, 55 imposs%b\e'.\.

End of Question 14
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Question 15 (6 marks)

A sound wave can be modelled using a function P(t) = ksinat, where P is air pressure
in Pascals, 7 is time in milliseconds (ms) and k and a are constants.

(a) Write the equation for a sound wave P,(¢) that has an amplitude of 2 Pascals 2
and a period of 5 ms.

Belivud, =2 S k=2

.................................... ot 2T
Pecd = == =9 - aztE .

Equetion:. PO = T snB5)

rahions 56? k \idde 4 |.J< =4 A o~b\L XL a.l--r\\)MJu. { “t)
ChLcuLatgl.  n entel®) ool o 40l ) 2° _ b
: Peacty o, () - W-_ 0 (& hims, Yhe puirk
CHeW (b)) The graph of P,(¢) from part (a) is shown. .I, (Iﬁ,) 4 XU )] 2
€ 1

1 5(1)24'3\"{% 1 )On the diagram, sketch the graph of P,(r) = 4sin(1—1:) t) for 0 <¢<10.

0 0 P(1)l

(04 h’\k) ‘ &ﬁ' k\
| .23, —4 — < _1s =
2| il TN e
//4 \ /"“\ ‘\\ /‘ = 1, 5 x©
'3 ’L AN - — \Y -
n.go-- o L2 N3 141/ 61 7 N8 19 |1 t
4 1, NI % NG
s| 4
4
6 3 .%0.. \
13- -
7 :’ s Conpdt hK) s 9z Hsn(TTR) b TME note:
q |. 11 . Taby "‘“J’“ . S“"vk.o 3 Neke st colal edor 36 Juk an odnand
Ewd: 0
o 0 Stot )
(¢) Hence, find the values of £, where 0 < 1 < 10, for which functions P,() and Py(z) 2

are BOTH decreasing.

End of Question 15 17



. ‘- du
uestion 16 (5 marks - A =y =
Q ( ) u =l
2 7 A®
Consider the function f(x)=x—x. - — Y=2¢ dv _ e_x
e "V N
(a) Find the stationary points of the function and determine their nature. 4
A p % 2 ; 5
......... . ( —-ﬁ-—“ﬁ,‘ ...S..ft.‘:h.e??ta....pg\..!'.\f\.'f...9.9.(--r wWhen |
Al = — T . +0=0.....
............................................................. vkl o x(e e
e - 2x — A -2 ('u. -
R RN PRI . S —— Py areeeeeee e efess M
(¢
x o (1L-2) 3 L=0 o x=1
----------------------------------------- — e — i sesssssnnn ---.-n-n-------------scn-.---;-;----.c.--c-.-. ) 1/ =+
............................................. ZARR AN . « ) Kt o BINE { O Rt
.................................. Qo) o foshe pinks A1 (0,0) ok (2 “:-)
X ; ! *
L ~ <
\
..................................................................................................................... n..ﬂ. ﬂ‘x

TABLE wmade provides @ 4able of valwes for £(x) and £(w) vn the

Table Range
End :7
Step :1

fix)
2.7182
0
0.3678
0.5413

fixd
0.448
0.293

£

alx)
-8.154
u}
0.3678
u}

ver @
2
f(z)=%|

vee @

1) - o gy 22D
£ =g ¢ g

!R

alx)
=-0. 149
-0.146
0.1684|-0.101
0.0892|-0.059

| 7|0.0446 | -0.031 |

NEaw MN=0O

0 DT sk —
I!

Table for graph of f(x) in Q16b below:

domein. -\ <€ ® =7

— M.\V{nh\ul’\ S*a‘\-\ol\afy f'l n""
€~ wma\mum S-\a‘\{nnary P'i"*

Nok: botu £(1) avk §£'(2)

s

Valuts shewd win omd ma=x .
‘\'\hf’\‘\«ﬁ Qgh\‘ o) (_0|b) o (‘L/O-;\\'l

x —| O | P g 4 o | 6 7
) |27 | O |g=04%i20540.45|0-29|0.17 |0.09 |0-04
F')|-82| O 037 O |-015|-0.5 |-0-10|-0d-0f ~0.02

N . TN
™ AN
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2
(b) A partially completed graph of f(x)= x_x is shown.
e

Use your answer from part (a) to complete the graph.

Locd »ain ¥ (0,0).

LoCo\\ ™M ax oX (2;, 4’C‘z> = (?’( 0‘§4>

=Y
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Question 17 (7 marks)

A borrower obtains a reducing-balance loan of $800 000 to buy a house.

Interest is charged at 0.5% monthly, compounded monthly.

On the last day of each month, interest is added to the balance owing on the loan and
then the monthly repayment of $5740 is made.

Let $A, be the balance owing on the loan at the end of » months.

(a) Show that A, = 800 000(1.005)> — 5740(1.005) — 5740.

2
Thderek 3¢ b

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

(b) Show that A =1148 000 — 348 000(1.005y".  Frem port (@)

20



(c) After how many months will the balance owing on the loan first be less than 2

$400 000?
Ned A, < 400000

------------------------------------------------------------------------------------------------------------------------------

.................................................................. ;nssgmmm;;m:;;;?aaamm
---------------------------------------------------------------------------------------------------- --_- .Ti-g-o-ﬁa.-".-
............................................................................................................. ".8‘.. ssssns

nh i l.oos 7 [ V4
............................................................................................................. 148 /...
............................................................................. .v.\...........-.9.....0.;.7..53..2;.&.“;.- *
................................................................................................... %...\.;.w.‘f........

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

End of Question 17

Can we calevlahns TALE mode do ek answer | or & Yo strwggle it \n.j-l'.
Verv Tu'nt-kly g can Se Yak 150 ¢ n < 160 .

. p. &
Sek dalle rawse: (5’“’* 150 Degne F(0) <114 § 0% — 145000 1. 0

End : (L0

Sty - A Seach o Lok vdae ot {:{1)4400000

x-8200 AU

x fixd

151 | 409922

152 | 405287

401574

397841 { (n) 2400 000

He nz 1 =154

fi{x)
g{x)

Define f(x)
Define g(x)
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s is due hyparbola

£) = 25 frau] bl

vehally by 5wt
2

Aoqa'\\n = PoSf;L\( L -valwues.

Question 18 (2 marks) rawjt = QoS He y.-values,

Find the range of g( £(x)), given f(x)=

x—1
— 3
Y < 9...{5’..!.?2 ..... z (—fi‘l‘ ....... 2 e k#EL L x.FO
J
........................................................................................ D
D ks 3"’5+]5~7#5 ......... (,A w“
Mrg-w 925 2 cmm s deta -

o
1o

N
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)
"
C
™
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N
)
A
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> L

o
-— - L4
~ 4

2
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Cuw 1—-R entu a | v
/ ﬂ'_jag-{v(. yalue . \j — O

=3 % i
=27t e 65702

= 2 -4|T 4.4 P
3 -3| 4.25 Brven ot 8 B )
4 '2 d ;“a\;c“( PR ‘Jynr\'h“" -
=] =
B 0 b ol
e - oo ewrew o ley
al For X oo,
9 Vﬁ\“'- 4 */S“"k oS AZC B
10 E S.07%.. tomfiens v ©
11
12
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Pruh!yi\ih -'(" seleckioa:Question 19 (3 marks)

P(ﬁ) = J‘;‘ Three girls, Amara, Bala and Cassie, have nominated themselves for the local soccer 3
team. Exactly one of the girls will be selected. The chances of their selection are in .
L i01:2: i ImS .
Plb) =4 N o 20 ety Lk V) o e ovent pask the Seam 7>
n The probability that the team wins when: Teee A< § e 0/5
ple)t=— P(u|p) = 05 A<
C™ 2+ Amarais selected is 0.5 \ l/L Y
- - 4
* Balais selected is 0.4 ?Cw‘ﬂ) = 04 L 0- v
. .. . ( \ = 0.2 2 @ oC
Cassie is selected is 0.2. (W 1C 7 = 0 W
Given that the team wins, find the probability that Amara was selected. J:L 0'1' W \/
0 (Al = FLAMDY C <ot
Plu) v u
o Jﬂ' »x0 g
6
+x0-5 + LX04& + -\iaofﬂ
T S
19
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Question 20 (3 marks)

The table shows future value interest factors for an annuity of $1.

3 -
For \.'Nut \f\'ﬁ
Rate .
e 0.01 0015 0.02 0.03 006 | &vd Lem :
(n)
7 7.10588 7.21354 7.32300 7.43428 7.66246 8.39384 | N = | jufs
28 2997452 | 3212910 | 3448148 | 37.05121| 4293092 | 68.52811 -7 <7 months
56 64.44140 | 7458098 | 86.79754 | 101.55826 | 141.15377 | 418.82235 - g & moni
(84 ) || 104.07393) 130.67227 | 166.17264 | 213.86661 | 365.88054 |2209.41674
.
r-6% P4
Lin invests a lump sum of $21 000 for 7 years at an interest rate of 6% per annum, < ,.‘_’-- '/’ ru- ﬂ“'\*"‘
compounding monthly. \1
- 05 % o ety
Yemi wants to achieve the same future value as Lin by using an annuity. Yemi plans
to deposit a fixed amount into an investment account at the end of each month for - 0.00 S
7 years. The investment account pays 6% per annum, compounding monthly. -
Using the table provided, determine how much Yemi needs to deposit each month.
W
- 11927.76L -
~ $31417.76

\{u{\ . Fv= $n\a11.7¢

B ek Stk
$11417.7¢

. ﬂon‘r\n\y Atr’ﬁ‘\k' -

o4 .07393

= \o4 07393

~ $3OC. 179 ---

~ $306.

18
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Question 21 (5 marks)

A continuous random variable X has a probability density function given by

0 %<1

f)=1{ =
0 x>e

=z 12.111
(a)

I<x<e.

=1, f (o) =

Find the mode of the given probability density function. Justify your answer.

9:=5(

i 4

0S i \
e T

= %0.37

2

\[oq tan ehegk w‘-ﬁ
TASE made

Pl' (XY

st € Yo

s oy nth valut -{»L
iade *»Q.'k‘J'uL'

Define f{x)

Define g{x)

(b)

answer correct to 3 decimal places.

\
e (1) = e (1) 0-19%
e o = 0-U
0.15
K = e
- 1.,L8401..
228 (3ée)

Calculate the value of the 25th percentile (Q,) of this distribution. Give your

\¢ e e
7
ver @
x flxd alx)
i 1 1|0.3678
2 1.5|0.666E | 0. 1673
3 2 0.5 ]
4| el | 0. 3673 | -0.128
2.718281828

3
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Question 22 (2 marks)

Prove that
. 4 4
w + 2 = sec’@ cosec’6.
sin“@cos“@
Lus = Sint@y 'O 4 1 WG st
s 0 st 6
. snto b we & T
5‘«\4'0 6\!5\'6'
= (so¥0 % ¢ss')
o s\ G a6
\ “
) sm@ s O
‘ |
a—

\\
X

— wsu,\'e'x sec e
- seltooen’®
- RHS

26



Question 23 (5 marks)

(a) 1Ina flock of 12 600 sheep, the ratio of males to females is 1: 20./ 4
)
1 —
The weights of the male sheep are normally distributed wi’c'h a ;'I;ean of 76.2 kg
and a standard deviation of 6.8 kg. t
M
In the flock, 15 of the male sheep each weigh more than x kg.
Find the value of x. Male sheef:
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(b) The weights of the female sheep are also normally distributed but have a smaller 1

mean and smaller standard deviation than the weights of male sheep.

Explain whether it could be expected that 300 of the females from the flock each
weigh more than x kg, where x 1s the value found in part (a).
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Question 24 (4 marks)

The graphsof y=elnx and y = ax® + ¢ are shown. The line y = x is a tangent to both
graphs at their point of intersection.
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Question 25 (6 marks) Proodn O rake. ;

(a) Show that o = -

d, . _ ) -
Z(snnx—xcosx)=xsmx. w= %t @ =

V = cs X V‘:_s‘\,x
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(b) Hence, find the value of J xsinxdx. ,
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(c) The regions bounded by the x-axis and the graph of y =xsinx for x>0 are 2
shown.

YA

nw
Let A = J xsinxdx, where n is a positive integer.
(n—1)m

It can be shown that |An| =(2n-1)z. (Do NOT prove this.)

Find the exact total area of the regions bounded by the curve y = x sinx, and the
x-axis between x =0 and x = 20257x.
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Question 26 (5 marks)

A piece of wire is 100 cm long. Some of the wire is to be used to make a circle of
radius r cm. The remainder of the wire is used to make an equilateral triangle of side
length x cm.

(a) Show that the combined area of the circle and equilateral triangle is given by 2

A(x) = %(ﬁxz + M]
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(b) By considering the quadratic function in part (a), show that the maximum value 3
of A(x) occurs when all the wire is used for the circle.
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Question 27 (6 marks)

X
The shaded region is bounded by the graph y = (%) , the coordinate axes and x = 2.
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(a) Use two applications of the trapezoidal rule to estimate the area of the shaded 2
region.
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(b)  Show that the exact area of the shaded region is

2
x
Exack area = I (T:_")
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(c) Using your answers from part (a) and part (b), deduce e < 2+/2. 2
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Question 28 (4 marks)

A farmer wants to use a straight fence to divide a circular paddock of radius 10 metres
into two segments. The smaller segment 1s % of the paddock and is shaded in the

diagram. The fence subtends an angle of @ radians at the centre of the circle as shown.

NOT TO
SCALE

(a) Show that @ =sin@ + g 2
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(b)  The graph of y =sin@ +§ 1s shown. From (ﬁ-)- G = sw & + = 2
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0 1 2 Y 3 4 5 6 7 6
Use the graph and the result in part (a) to estimate the arc length of the smaller
segment to the nearest metre. .(.,Q "
r=\owm Gz 1.0 vadians - 9=
Grt \engh = L=r & ! / -
L= Woxntd
= 13w

36



Question 29 (7 marks)

The point T is the peak of a mountain and the point O is directly below the mountain’s
peak. The point Y is due east of O and the angle of elevation of T from Y is 60°.
The point F is 4 km south-west of Y. The points O, Y and F are on level ground. The

angle of elevation of T from F 1s 45°.

y i

60°

(a) Let the height of the mountain be A.

h
Show that OY = —.
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Question 29 (continued)

(b)

Hence, or otherwise, find the value of A, correct to 2 decimal places
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(©)

45

Find the bearing of point O from point F, correct to the nearest degree. 3

2 L
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Question 30 (3 marks)

The parabola with equation y = (x —1)(x - 5) is translated both horizontally to the 3
right and vertically up by k units, where k is positive.

The translated parabola passes through the point (6, 11).

Find the value of k.
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Question 31 (3 marks)

The equation cospx = 1 has 2 solutions where 0 <x <2z and p > 0. 3
_ _ 0< pr < LpT™
Find all possible values of p.
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