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Section I

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 first three terms of an arithmetic sequence are 487, 474 and 461.
What is the 23™ term of this sequence?

A, 20
B. 188
C. 201
D. 7912

2 What amount must be invested now at 4.2% per annum, compounded annually, so that in five
years the amount will have grown to $100 000?

A, $17320
B.  $81407
C. $95969
D. $122840

3 What is the population standard deviation (o) of the following data, correct to two decimal

places?
4.5, 6.2, 7.3, 7.4, 9.0
A. 149
B. 1.66
C. 6.88
D. 730



4 What is the mean score of the data represented in this frequency histogram, correct to one
decimal place?

Frequency
— kDN
N PREAANOCDOD AN O

1 2 3 45 6 7 8

Score
A. 4.1
B. 45
C. 5.0
D. 12.0

5  f(x)isan even function in the domain —a < x < a. Given that f f(x)dx=b.
0

What is the value of f f(x)dx?
-a

A, -2b
B. 0
C. =-b
D. 2b

6 The graph of a function f(x) = \/; is dilated horizontally by a factor of % and then translated

4 units to the left. What is the equation of the new graph?

A fx)= %(x +4)

B. f(x)= %(x—4)

C. f(x)=y3@x+4)
D.  f(x)=+/3(x-4)



What is the derivative of e x3'1?

A, 3x%er]

B. 37!

C. 3x%%

D. (-1

Which of the following is equivalent to cosec?8 — 1?

A.  cos’ 9
B. cot’ 9
C. sec’0
D. sin’ 9

The function f(x) is continuous and differentiable at x = . What is the equation of the

normal to the function f(x) at the point where x=a?

A y=fla)(x—a)*+f(a)

N
.

y= f(a)(x a)ta
N T

Y= G+ @)

4
For events 4 and B from a sample space, P(4 | B) = % and P(B) = 3

What is P(A'n B) equal to?

AL
5 L
c !
b 1

End of Section I



Section I1

90 marks
Attempt Questions 11-28
Allow about 2 hours and 45 minutes for this section.

Answer the question in the spaces provided. These spaces provide guidance for the expected length
of response.

In Questions 11-28 your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (2 marks)

Solve |2x+7|=25. 2

Please turn over

-5-



Question 12 (3 marks)
In a geometric series, 7, = 144 and 7', = 108.

(a) Write down the value of the common ratio, r.

(b) Calculate the limiting sum of the geometric series.



Question 13 (4 marks)

Find the value(s) of k for which the expression (k —6)x?> + 8x+k (where k#6) has exactly
one real root.

Please turn over

-7 -



Question 14 (6 marks)
Three boxes 4, B, and C, contain gold (G) and silver (S) coins.
e Box A4 contains 3 gold coins.

e Box B contains 2 gold coins and 2 silver coins.

e Box C contains 4 gold coins and 1 silver coin.

A box is selected at random, and then two coins are selected out of the box, without
replacement.

(a) Complete the probability tree diagram below by writing the missing probabilities on
the remaining branches.

L G
1 A
— G
3 1
> G<
l S
3 B G
1 S<
> s
3 s g
S0 ——
¢ S
L s
5 G

(b) Calculate the probability of selecting two gold coins.



(c) Calculate the probability that Box C was selected, given that both coins chosen were
gold.

End of Question 14

-9.



Question 15 (8 marks)

The figure below shows a closed cylindrical can of tuna, of radius » cm and height # cm.

N

(a) The volume of the can is 330 cm®.

2+@

Show that the surface area of the can is given by the equation: 4 =2nr .

-10 -



(b) Determine the minimum surface area of the can and show that it is the minimum
surface area. Give your answer in cm? to the nearest integer.

End of Question 15
-11 -



Question 16 (5 marks)

(a)  Sketch the graph of y =lsin(2x) ° on the number plane below for 0° < x < 360°.

> 2

y

1
i = l > X
90° 180° 270° 360°
14
. 1

(b)  Solve the equation 551n(2x)°= 1 for 0° < x < 360°. 3

-12 -



Question 17 (4 marks)

Solve the equation log,(8¢) - 4log,(z) = 3. 4

Please turn over

-13 -



Question 18 (7 marks)
Given that f(x) =8 + 4x —2x* —x>.

(a) Write down f'(x).

(b) Find the coordinates of the stationary points and determine their nature.



(¢) Sketch the graph of y=f(x) on the number plane below.

(d) Find the exact area of the shaded region bounded by the curve y =f(x) and the x-axis.

End of Question 18

-15-



Question 19 (8 marks)

Differentiate the following functions with respect to x.

(a y=Q2x-3)°

(b) y=xcos(3x)

- 16 -



Questions 11 — 19 are worth 47 marks in total
End of Question 19

-17 -



Question 20 (3 marks)

Lety=ln(\/;).

2

Show that 2 < 0 forall x > 0. 3
dx?

- 18 -



Question 21 (4 marks)

In the table below, the function f(x) has the following properties:

X —2 -1 0 1 2 3
f(x) 0 - 0 + undefined 0
S - 0 0 + undefined -
S ) + + 0 + undefined N

Sketch a possible graph of y = f(x) on the axis below that satisfies all the properties in the
table above.

Please turn over

-19 -



Question 22 (4 marks)

Evaluate p and ¢ in the discrete probability distribution table below, given that E(X)=4.5

4




Question 23 (5 marks)

(a) Find f(3x+ 1)? dx

2x+3 i

-21 -



Question 24 (4 marks)

The velocity of an object is given by:

v=sin(t) — 10¢
where v is the velocity in metres per second and ¢ is the time in seconds.

(a) Write an expression for the acceleration of the object in terms of time, z.

(b) Find the displacement of the object when #= 3.7, given that the initial displacement is
7 metres.

-22 -



Question 25 (3 marks)

A National Park is being created where the Birrie River and the Culgoa River meet.

A surveyor measures the north-south distance between the rivers at 2.5 km intervals.

The western boundary of the National Park runs due north and is exactly 7.5 km west of the
point where the rivers meet. This information is shown in the diagram below.

2.5 km 25km——w

Use three applications of the trapezoidal rule to find an approximation of the area of the
National Park. 3

-23 -



Question 26 (7 marks)

A stationary observer spots a plane due north at an angle of elevation of 4°.
One-and-a-half minutes later, they observe the plane at a bearing of 228°T at an angle of
elevation of 7°.

The plane is travelling at a constant speed of 240 km/h and is also maintaining a constant
altitude and direction.

Observer

(a)  Show that the plane is flying at an altitude of 290 m (correct to the nearest metre).

-4 -



(b) As abearing, what direction is the plane travelling?

-25-



Question 27 (8 marks)

A Chief Executive Officer (CEO) introduces a new policy that aims to increase the proportion
of female employees in a company. The number of male (M) and female (F) employees in the
company over the first 6 years (¢) since the implementation of the policy is recorded below.

t 0 1 2 3 4 5 6
F 120 138 198 225 245 256 250
M 380 552 602 675 980 1024 750

(a)  Using technology, calculate Pearson’s correlation coefficient for the number of female
employees and the time since the policy was implemented.
Give your answer to 3 decimal places.

(b) Describe the strength of the association between the number of female employees and
time since the policy was implemented.

(c) Determine the equation of the least-squares regression line that relates the number of
female employees to the number of years since the policy was implemented.
Give all values correct to the nearest integer.

-26 -



(d) Using your regression equation from part (¢), estimate how many years it will take for
the number of female employees to reach 500 and explain why this might not be
reliable.

(e) The CEO is reviewing the policy. Given that the percentage of females is given by
0.00287 - 0.0006¢ and »=0.1146, evaluate the effectiveness of the policy at
increasing the percentage of female employees.

End of Question 27

-7 -



Question 28 (5 marks)

At the start of August, Tyrone opens a bank account and makes a deposit of $1000 into the
same account. At the start of each subsequent month, he makes a deposit of 2% more than the
previous month’s deposit.

At the end of every month, the bank pays interest of 0.5% (per month) on the balance of the
account.

Let A, = balance in the account at the end of month 7 (including principal + interest)

(a) Show that 4,=$1000(1.005)? +$1 000(1.02)(1.005)



(b)  Find the balance in the account at the end of the 50" month, correct to the nearest dollar. 3

End of Question 28

End of paper

-20 .-



Section Il extra writing space

If you use this space, clearly indicate which question you are answering

Do NOT write anything, or make any marks below this line or outside borders
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Section Il extra writing space

If you use this space, clearly indicate which question you are answering

Do NOT write anything, or make any marks below this line or outside borders
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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 first three terms of an arithmetic sequence are 487, 474 and 461.
What is the 23" term of this sequence?

N a= Uy Ty, = U83+(23-N«-13
B. 188 d= -13 : 20

€) 201 n: 23

D. 7912

2 What amount must be invested now at 4.2% per annum, compounded annually, so that in five
years the amount will have grown to $100 00%?_ P(l N Y‘\ n

A.  $17320 S
C.  $95969 F - 10000V
D. $122840 ¢
(1-0 u2)
3 What is the population standard deviation (o) of the following data, correct to two decimal
places?
4.5, 6.2, 7.3, 7.4, 9.0

’0 1.49
B.  1.66
C. 6.88
D. 7.30



4 What is the mean score of the data represented in this frequency histogram, correct to one
decimal place?

Frequency
— e DD
NAANXON A ON®XD

1 2 3 4 5 6 7 8
Score

4.1

B. 45
C. 50
D. 120

5 f(x) is an even function in the domain —a < x < a. Given that f fx)dx=b.
0

What is the value of J f(x)dx?

-2b
0
-b

A.

B.

C.
® »
6 The graph of a function f(x) = \/; is dilated horizontally by a factor of % and then translated

4 units to the left. What is the equation of the new graph?

hovizontal  dilahgn.  SF = %

A f(x)= %(x +4) a-3
B. f(x)= [z(x-4)

(©) re=\3era
D.  f(x)=43(x-4)

_hoﬂ‘tonial anslahw - b : Y



7 What is the derivative of e ©"1?

7\
gl 1
A

B. 3ex3—1
C. 3x263x3
D. {11

8 Which of the following is equivalent to cosec?8 — 1?

L1
= | Sw'e
A.  cos? 0 Cose'cbg \ - T —
cot’ 0 SV\"’B S{V‘xg
C. sec’0
D. sin’0 . ('® - (ot
Sinlo
9  The function f(x) is continuous and differentiable at x = . What is the equation of the
normal to the function f(x) at the point where x=a? )
m = € ( a)
A y=fla)(x-a)+f(a) \ \
1 -u.=M ‘ x=X, My, =
B. = — —a)+ ' P
! a2 G R (o

y——f( Sx-a)+a jf(a\ 2 (x-a)

Ntﬂ

(x a)+f(a)

4
10  Forevents 4 and B from a sample space, P(4 | B) = % and P(B) = 3

What is P(A'n B) equal to?

P(AIB) = P(ANR)

1
O+
1 P(B)
18 2 . plAnR)
cC. — % m———
5 u/s
D. —
10 P(ANR)Y: Vo
End of Section I



Section I1

90 marks
Attempt Questions 11-28
Allow about 2 hours and 45 minutes for this section.

Answer the question in the spaces provided. These spaces provide guidance for the expected length
of response.

In Questions 11-28 your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (2 marks)

Solve [2x + 7| =25. 2

Please turn over

-5-



Question 12 (3 marks)

In a geometric series, 7y = 144 and 7', = 108.

(@)  Write down the value of the common ratio, 7. 1
el Battd OB
Iy
__________________________________ L3y O coned vudke
(b) Calculate the limiting sum of the geometric series. 2
3 < . Z
........ AL S S
= 2% |-
@Ca\cu\akhﬁ. ............................................. ’ sz ..............................
..................... ﬁovvttﬂjl:(ome
1- 0
* 102y
© Cov vecd



Question 13 (4 marks)

Find the value(s) of & for which the expression (k —6)x* + 8x+ k (where k #6) has exactly
one real root. 4

............. RE-6k=62=20 P

Please turn over

-7-



Question 14 (6 marks)
Three boxes 4, B, and C, contain gold (G) and silver (S) coins.
e Box A4 contains 3 gold coins.

e Box B contains 2 gold coins and 2 silver coins.

e Box C contains 4 gold coins and 1 silver coin.

A box is selected at random, and then two coins are selected out of the box, without
replacement.

(a) Complete the probability tree diagram below by writing the missing probabilities on
the remaining branches. 2

D ot least U valvey Corvecd

1 G G
O all valves cowet , _——
: ho—o
1
5 G
1 2/5 S
3 B % G
1 S <
7] Y, S
N 4 3/ G
5 G <
< S S
1
5 > ¢
(
(b) Calculate the probability of selecting two gold coins. 2

PLGO = C'/ai IxV) + (‘/5 1Yy -L‘/;\ x( 72%Y5 ﬂ/q)

probubilcty R  conrectly identies fhe 3
branchey and gdd,

b vk mmsww



(c) Calculate the probability that Box C was selected, given that both coins chosen were
gold. 2

Cond hpng | pvomlm'hb
......................................... PR > Rt Bt o ) (.’[,mum

End of Question 14

-9.-



Question 15 (8 marks)

The figure below shows a closed cylindrical can of tuna, of radius » cm and height 4 cm.

w A

h
v
(@) The volume of the can is 330 cm?.
. . Ao 660
Show that the surface area of the can is given by the equation: 4 =2nr +T 3

My*h =5% (D _<ek up_____ecluaﬁbn fov_\olume. of cdlmotw

................. h:. 359 Q.. douelops. .. covveck. . elabONHp

S 2ME 4 o0y (;su (D)...suhshhules. expresiin inh

...................................................... [ ES="_TTTTT TR AL O N N
T

-10 -



(b) Determine the minimum surface area of the can and show that it is the minimum
surface area. Give your answer in cm?” to the nearest integer. 5

dh . b, - beov” ® diffrenhaley oovvw“)

.............. Bkt
o 0RO @b duabie =0
660 :=4my
_'i_ .................................................................................
660 = 4Umy3
re 6o
e I
r= 334S em (O solves by Gnd v
0°A = 4w+ 13 COYVC(XI]
-37,: ............................ —V-5- .................................................................................................
e O Couvech [vak . mednod fo
. ym ¢ 120 |
....................... ufg:’q deLOVW\W\eMLVHWWW
. 5 L .| N SO

- 264 om’ D) Correcd minimum A

End of Question 15
11 -



Question 16 (5 marks)

(a)  Sketch the graph of y = lsm(2x) on the number plane below for 0° < x < 360°.

® sine curve thal has

y
A (,DVVQI* W\pl\ 'lld(
and (enhrg
ot
A
. . . > x
90° 80° 270 60°
L
)
() covvect
» Pym)()»
(b) Solve the equation %sin(2x)°= —% for 0° < x < 360°. 3
sn x =-L 0¢ 2x& 320

O corved base ongic 2 vV
g RO S+

2x = 210, 330, S0, 610 (B any 2.0 cony edavwglg

-12 -

fov %



Question 17 (4 marks)

Solve the equation log,(8¢) - 4log,(?) = 3. 4

lojiﬁé - Iogbe" =3 lo &5 @ Ve Powev le law

h
...... !.9.3.3....( Bt ).zl szquvec)
tu
.......................................................................... D yses.. division, Loy b et
...................... 2 2"'7
{3

Please turn over

- 13-



Question 18 (7 marks)
Given that f(x) =8 +4x—2x> —x>.

(a) Write down f'(x).

‘C(ﬂ: ..... L‘—C(x%x?' .............. D). Cowecd ansumey.

(b) Find the coordinates of the stationary points and determine their nature.

.......... 3*2‘”‘“-‘09’30

-6
ke
@)z srul)-2 (Y- (%)Y
........................ A7 (D Convhinges

T V\a|UV€ detymined



(¢) Sketch the graph of y =/ (x) on the number plane below. 1

y O covedt shetn

2 ‘1/3 ¢ X
(d) Find the exact area of the shaded region bounded by the curve y=/(x) and the x-axis. 3
......... Koingo bW(@x)-R@x =0
......................................... U 2 e
....................................... e K224 ..:.;.,.....L...................@..d&lﬂum.(ms.....bamdavws
Jlsmxvs ______ O |
-2

M qubshivis cowechj leadm) b
covigek fnal answor

End of Question 18

-15-



Question 19 (8 marks)
Differentiate the following functions with respect to x.

(a y=Q2x-3)° 2
................................. j“-'O(zY'S‘)H

..................................................... (D.....mw..‘..'.?ﬂl‘?.‘.!‘.ﬁé......b.ﬂ....h.\.c.....dcv.\'y.«.twg.. of
$he insvde unchun

.................................................... (D.....(,.Q.\:.!.:L.c.ﬂg....dxfﬁxmhg.lc;...‘yuww...ﬂmd\‘m
(b) y=xcos(3x) 3
u'xxvcosh .................... CD.....ev.i.dma.....aQ......Pmd.ua&.wk
Uz N = 3smdx (D). dCleyenhiales... Lo.s.(.%..’xf)...Cvaebﬂj

j'“U'V’rV'U& ......... (b...cgmm..ﬁml....amw

- 16 -



x? 3
P =3
U= V=
—
drex (D e D
diftevenhales difevenhules
cY Covvedl) A Corvectly
,uco.‘—uu’ ............................................................................. :.é .......
% = - v 2 OK x
_ e x > e |
................ ke —e &x @wvvw

Questions 11 — 19 are worth 47 marks in total
End of Question 19

-17 -



Question 20 (3 marks)

Let y= ln( \/Z) .
Show that % < 0 forall x > 0. 3
......... j‘“c"‘/‘)
d Y x ~ TR
....... f®ﬁvsmwwahw~
x X2 \
............................................................................. () second. derivehve
A I .. (onchodung stakcanand
X 0 ) )
________________________________________ [, W L
__________________ 7 X uwaA" Vit
x
................... S —
1\
.................. ‘-;;’Z>O
0% dy oL
LJ=|n C'vc'/’:\ ax &
-‘/Z d o <\
by >3 X -k
— T
19 x‘/z, CD Simph’ﬁes usw\3 index laws
(this ine ov equivaat )
O At devivakiua d_lj L e
dx* 2 bot ')(Z 20

18- = - -
0 COV\cLudﬂ/\j Stalonard 9o - 2,‘7.@) 0



Question 21 (4 marks)

In the table below, the function f(x) has the following properties:

X -2 -1 0 1 2 3
f& | o = 0 + | undefined | ©
fx) — 0 0 - undefined *
f'x) + + 0 + undefined B

Sketch a possible graph of y = f(x) on the axis below that satisfies all the properties in the
table above.

solv bhons WJ dillev

(D % -interceply  covvedk Y
@ hori Zovd’a-/‘ Po}m}— 6€ lmmﬁoﬁ'o‘n @ x=°
QD ol mnirwen @ 2=\

correct  behacpur orovd  certial
as (j “p [ fe ( > - o> ‘ Please turn over

-19 -



Question 22 (4 marks)

Evaluate p and ¢ in the discrete probability distribution table below, given that E(X) =4.5 4
X 1 3 5 7 9
P(X =x) 0.2 p 0.2 q 0.15
............... 024ps 0244401521 () setupeqn
.......................................... *10'-'5@.""0%'9
BV Osel vpepn
g v E(X
C'KOZW(3r7*(5*02\*71+(7x0'57“5 .............. ¢
.......................... 3prq = 145

solviij Simul laneovs

L'”L ...... 1 ..... Oﬁ .............................. €6|W> ..... (--e-h-‘m(m*iw'(
________________________________________________ 0.2005 . Subshiien)
............................................. P R



Question 23 (5 marks)

(a) Find f (3x+1)? dx 1

(b) Evaluate flzx‘:_3 dx = SXS ksxz" x¥( 2
'
S Z . ..9...2::&.5...‘.!.’.'. ...........................................................................................................
ks ["‘“m)o@mkﬁva\a ..... COW"«C“j ..............
2]InsS -In 3)

.......... 2 (%) Do owek answer

(c) Evaluate f 16 —x* dx 2
O denbbes semicivcle M . 1ECh

221 -



Question 24 (4 marks)

The velocity of an object is given by:

v=sin(?) — 10t

where v is the velocity in metres per second and ¢ is the time in seconds.

(a)

Write an expression for the acceleration of the object in terms of time, 7.

a: cosCe)-10

(b) Find the displacement of the object when #= 3.7, given that the initial displacement is
7 metres.

3

-22 -



Question 25 (3 marks)

A National Park is being created where the Birrie River and the Culgoa River meet.

A surveyor measures the north-south distance between the rivers at 2.5 km intervals.

The western boundary of the National Park runs due north and is exactly 7.5 km west of the
point where the rivers meet. This information is shown in the diagram below.

2.5km 2.5km 2.5 km ——w

Use three applications of the trapezoidal rule to find an approximation of the area of the

National Park. G) Covv w Wi d%\

~ . {
""',,_if’g_[qfoyz,uz,fo@] ................................
2*

-23 -



Question 26 (7 marks)

A stationary observer spots a plane due north at an angle of elevation of 4°.
One-and-a-half minutes later, they observe the plane at a bearing of 228°T at an angle of
elevation of 7°.

The plane is travelling at a constant speed of 240 km/h and is also maintaining a constant
altitude and direction.

(a) Show that the plane is flying at an altitude of 290 m (correct to the nearest metre). 4

Ixk=d




(b) As abearing, what direction is the plane travelling? 3

_________ AL A< | N
2 0-2a0¢cot ¥
= 1-%6

-25-



Question 27 (8 marks)

A Chief Executive Officer (CEO) introduces a new policy that aims to increase the proportion
of female employees in a company. The number of male (M) and female (F) employees in the
company over the first 6 years (¢) since the implementation of the policy is recorded below.

t 0 1 2 3 4 5 6
F 120 138 198 225 245 256 250
M 380 552 602 675 980 1024 750

(a) Using technology, calculate Pearson’s correlation coefficient for the number of female
employees and the time since the policy was implemented.
Give your answer to 3 decimal places.

..................... Y. —0438®cow£c¥amwu

(b) Describe the strength of the association between the number of female employees and
time since the policy was implemented.

........................... givov\jassuaahbn
.............................................................................................. (D....de,g(;,v.{.b@....wme(«ﬂ]

(c) Determine the equation of the least-squares regression line that relates the number of
female employees to the number of years since the policy was implemented.
Give all values correct to the nearest integer.

............ Az 346 = 32

.............. F;l%lflqt@wwu}equahm

-26 -



(d) Using your regression equation from part (c), estimate how many years it will take for
the number of female employees to reach 500 and explain why this might not be
reliable. 3

SO0+ I132+24t O subshtules F inko

extva Polahbv\ o/

(e) The CEO is reviewing the policy. Given that the percentage of females is given by Q%uiva(mf
0.00287 - 0.0006¢ and »=0.1146, evaluate the effectiveness of the policy at

increasing the percentage of female employees. (D le W
evaluales

efechveness

decveases (r\_cgafwc ﬁvadt‘mﬂ )] &

ho CoWQlClHU“ Cv value 1 low}

End of Question 27

_27 -



Question 28 (5 marks)

At the start of August, Tyrone opens a bank account and makes a deposit of $1000 into the
same account. At the start of each subsequent month, he makes a deposit of 2% more than the
previous month’s deposit.

At the end of every month, the bank pays interest of 0.5% (per month) on the balance of the
account.

Let A, = balance in the account at the end of month » (including principal + interest)

(a) Show that 4,=$1 000(1.005)2 +$1 000(1.02)(1.005) 2



(b)  Find the balance in the account at the end of the 50™ month, correct to the nearest dollar. 3

GP = whave az [-005(100)"" - o0

.................................................................. ( "-‘.'02
. a (v™-1)

............ Asb TP Va3 WO OO

............................................................... ?"ms "OZ uq. -SD

= topg | TG (hasy,

L (roos

................................................................................................ ' oz‘)

. $94360

(D Covved answer

End of Question 28

End of paper
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