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Section A

Instructions

¢ Answer all questions in pencil on the Multiple-Choice Answer Sheet.

o Choose the response that is correct or that best answers the question.

e A correct answer scores 1; an incorrect answer scores 0.

e Marks will not be deducted for incorrect answers.

¢ No marks will be given if more than one answer is completed for any question.

o Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Question 1

The gradient of a line perpendicular to the line which passes through (—2,0) and (0, —4) is:

A : o-——u (s
2 -— o

B. —2 M= -0 T2 =72

1
C. -3
D. 2 !

m-<
2

Question 2

The diagram below shows part of the graph of a polynomial function.
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A possible rule for this function is: @7‘*2‘7 (x< ) (K"3)

A y=(x+2)?*x—-1(x-3)
y=(x+2)?*(x-1B—x)
y=—(x-2*x-1DEB-x
y=—(x+2)(x—-1(x—-3)
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Question 3 5&f»f -(l:. ‘&17
9

The largest value of a such that the function f: (—o R, f(x) = x? + 3x — 10 is not many-to-one is

equal to . I']
A. -5
2
B. —15 'f(xlc [1+-§_) - % -lo
C. 0 -
D. 2 o= "'_2
&
Question 4 A0
The graph of y = (x+13) + 4 has a horizontal asymptote with the equation:
A y=4 oA
D o4 Y
C. x=-2
D. x=-3 ’3 k
Question 5
If f(x — 1) = x%2 — 2x + 3, then f(x) is equal to:
A x?-2 xt! 2
B. x2 42 "rfg-l )= N2 43
C. x?=2x+2 -f('ﬂ'!\ -t) = ('mt)‘—uh-ﬂ) +3
D. x2—4x+6 — —
fenl= ¢ 2
Question 6

The graph of a function f is obtained from the graph of the function g with the rule g(x) = v2x =5 via

a reflection in the@llowed by a dilation from the y-axis by a factor of %

K

Which one of the following is the rule for the function f? f' .# &
. \’ o ©
A. f(x)=+5—4x () Tw He Pgﬁ . 7 Ca-)
B. f(x)=—Vvx—-5
C. f(x)=Vx+5 xl= -%9( =)
D

. f(x)=—V4x -5 1(_ 3) fabﬁu'““"
D) hdabe A 2 Y J ;j';J?-;-S

April 2025 - '}'.‘ __7,: .ﬁ_CZ”') ..-F
51'-—'-1'4,(-:-
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Question 7

The point A4 (3, 2) lies on the graph of the function f. A transformation maps the graph of f to the graph of

g, where g(x) = %f (x — 1). The same transformation maps point A to point P.
-
The coordinates of the point P are: .f 3‘ A= P

A 21 1) Bad Wfau.f-)a_, 2)A?P(\|-ﬂz$‘“l—ﬁwf"
AP bl I G e A

C. 41 '
p. a2y Y= 5fexv)

’l"(3.2’—) (3!‘)

Tadide | vk rl’u
s v
Question 8 xl= 2+l Cq'l i )
The domain and the range for the relation with the equation 2 —y = (x_31)2 are given by:

A. {x:x € R\{1}} and {y:y > 2}. @-—3—'6 A< - R Bﬂﬂe.ém .
B. {x:x € R\{1}} and {
C. rixe€R\(}and (¥ <2}  Dyeu: L~ 40 \!—Z‘:ﬂtc )

D. {x:x€R\(1}}and {y:y € R\(23}. 2| t

Question 9

The graph of a cubic function\o}t{e form y = a(x + h)3 + k has a stationary point of inflection at (-2, 2)

and intercepts the y-axis at 10. The equation of the function is: 3
A. ey a(x—(2) +2-
B i 26“4_')\3 210

aCne2)3+2

C it oo bl
D. y=(x+2)3+2
—

(8)= (2)3+2=842=(0,
Qugstion 10

1
A function has the rule, f(x) = 2x3 + 8,x € R. The rule for the inverse function is:

A flx)=2-8 213 ( 3
'f()"l ch? "-&‘Jf""“" (;z_g)_@,o)

B. '@ = 3
§=2x3+8 @ = ¢

2x3-8
. £ = (5
D. f71(x)=2x3-38

April 2025
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Question 11

Which of the following functions is not one-to-one?

A. f(x)zzs—xzq 7@‘_
8. fe =425 @— = (=

C. f(x)=4Vx !
D. f(x)=—-2 K :
Question 12 o a“l‘ <)
If f(x) = {_Bi ig i i :; then the range of f is:
A. (—x,1] %2-2
<7
B. (—oo0,11) ~3x< ¢ e« .
C. (=00, 11] 2rtS 2 24 3' Y
D. (~5,0) U (~o0,5] “OMS £ U =3
ﬂmlq,s <0,

Question 13 ﬂ’e <3 .

If 4(x — 1)? = a(x + 1)? + bx for all real values of x, the values of a and b are:
S i (-

S

A. a=4, b=16 43‘--87&4-'-& = anszA"'(-O.-kb‘n

B. a=4, b=-16
c Z=4 b4 z+'~| :(au’)&(h&-b) 4 Q }'
D

.a=4b=—6 -8= 2a+b
~F=g+b
Question 14 b=-16 N
The angle, in degrees, between the lines y = 2x + % andy = 3x — % is closest to:
A. 1131 My~ M2
- <
B. 0.20 e" h [+ MMz ) 'fwb‘( 2’ “‘"fa“*( 3)
C. 8.3
D. 0.14 = tu”a( 2-3 ‘

Question 15 = =31
Let p(x) = x3 — ax + 1 where a € R. If the remainder of p(x) when divided by ax + 8@hen the value of

ais: l) P = o

A. < (ax+8)

B. 4 @ — ax+y =0

c = "2/&

O 2 Jdup b A divlenst

R: PC=E) =i
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Question 16
Three-letter words are to be made by arranging the letters of the word. What is the probability

that a randomly chosen arrangemer’* begins with a vowel?

A2 Pob = # amgob ve wet 2x6S 2« cS
B. = - B - -

10 ‘_d., 7P Ix€xS
i & T an=y . 3-,.

. o 1*05}.._
> 2 \ € \ 5 (-3 y 4x302-°|
Question 17 G/Q . M

Suppose that for three events A, B and C, Pr(A | B) = 1.and_Pr (C | B) = Pr (C). Which of the following is
k——\’—’

true? HINT: X € Y means X is part of Y. m} p,.Cch)
A. Pr(d)=1. MB)°’ C pri@ = fr(c)
B. CcB. pr(A08)= P(B) frcael = pric) xpr o)

n/
C. B and C are independent events an@’ \
. g “Ilfr 5‘ } "

The following information applies to the two questions that follow:

The probability that Zoe bakes cookies on Friday is 0.55. If she bakes on Friday, the probability that she
bakes again on Saturday is 0.75. If she does not bake on Friday, the probability that she bakes on Saturday
is 0.25. .

O
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—-~
g
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=
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Q
—
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8

Question 18 0 B
The probability that Zoe bakes on both Friday and Saturday is closest o
A. 041

o 020 Ir(BpaBs) ? kg
o 05 QN\IC ST 0TS ot BF’ t@

. 0.55

.S

Question 19
The probability that Zoe bakes on Saturday is closest to

ST p(Bs) = A(BrOBY) + Pr(Be'8s)

B
C. 0.53
D

. 0.34 =0.sTx0. 6 + 0.43>0. Ay

April 2025
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Question 20 Focfue .

If the solutions of x? + bx are integers, the possible values of b are:
A./';,arm'f' i, 6
B.obamd—7. (X~ IC %~6 ) =z x? =T+6
C. +5and 7.

CNtL) Cntb) = 24 Tx 46

D. w
23
(x=2) (n~3) 9 xn?-Satb
Cn€2) (M43 2 Q1456
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Section B

Instructions
e Answer all questions in the spaces provided.

e Write your responses in English.

Question 1 (5 mark
A piece of fencin @». will be used to enclose three sides of a rectangular field. The fourth side has

a straight channel along it.

Let [ be the length of the field as shown. Let A be the area of the field.

Channel

L A 1 (m)

.G

-

All measurements are in metres.

O
(o)
=
©)
~
3
=
=
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=
(7
Q
=
@
7

a. Express A as a function c@ 2 marks
Az wel 20+w = 260
w= 9660-2L

(as0-20) 4

gf,Q &ML\ , W= q960-24 < wdth

b. What is a suitable domain of the function A? 1 mark

L >0 L w >0
Q60 -24 >0

N 45 >

April 2025
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c. Determine the range of A. Also state the value of [ for which the maximum area occurs. 2 marks

A= (q60-22) A Poge 9 A & (0, 115200]
A

L L=20 m

240
A ) = (460-2x240) x240

= S260 n*
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Question 2 (11 marks)

A cuboid (rectangular prism) has dimensions x metres, h metres and 4x metres as shown on the diagram.

The cuboid is made @ pf wire.

h m

G G

x B

4x m

a. Find h in terms of x. h““"‘" 2 marks

2l + G 4 %t %) +%h =240

h¥ 6o - S‘)v. Y&— duble d"_“_;_k’fwaﬂd
e duu)uoe(fai

b. Find the volume, V m3, of the cuboid in terms of x. o) (&? H 1 mark

bore. Arecx va""
=  gn? (Go-Sn)

c. Find V when x = 11. 1 mark

VC(\)': 2420 ns .

April 2025
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lowy [ £ -
d. Find the possible values of x for the cuboid to exist. 2 marks
G380 o A0 A h>0) fan <)
Bo~Sx O

20 A x>0 125%

Fe € (0,12)
e. Find the possible values of x when V = 1620, correct to two decimal places. 1 mark
VIl = 20
%= 3.00 .3 2.

) ]
[ 4

g f. Sketch the graph for the volume of the cuboid on the axes below. Label the endpoints 2 marks
g with coordinates.
<
Rl - R
- T Y Mo =SSO
§ 55007 -
= S A
S 50001 aad (8. 5120)
o, 50001
1 L wem Wl 45 ot
o lv\.4000 40007
o Ov\.w 3500- 35001 1A 1A |
30001
30004 {5120 m* when x =8 m|
25001
! 25001 2000+
nle: 2000- 15001
15001 -
5001
1000- b (0. 0) (12, 0)
1ol T 2 3 4 5 6 7 8 9 10 11 12 13
&Jt"{ol%&_l 2 3 4 5 6 7 8 9 10 11 12%
Aminz -l “"“‘"o Ay =(3
g. Hence, state the maX|mum volume of the cuboid and the value of x for which it occurs. 2 marks
A=y

April 2025
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Question 3 (8 marks)
The table shows the results of an experiment in which the air resistance (R) of a new car was measured for

different speeds (S5).

Speed (km/hr) Resistance (kN)
N\

: )

5 4

10 5

15 10

20 18

25 28

30 41
o

35 55 bo)
>

40 72 =}
2

45 91 =

N (1]

50 (113 ) 5
=

55 “13¢/ »
)
®

60 162 S

65 190

70 221

75 253

a. Using a linear model, R = aS + b (where a and b are constants) and the results for 2 marks

speeds0 km/hr and 50 km/hr, find appropriate values for a and b.

(5R) : (d,9), (SO, (3)

O= a.0O+b 3= ar SO +b
C<b 13 = Soo

- 13

4= <o

April 2025
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b. Using a quadratic model, R = cS? + d (where ¢ and d are constants) and the results for 2 marks

speeds 0 km/hr and 50 km/hr, find appropriate values for ¢ and d.

(0,9) . (so, 13)

0= c-0’+d 13z c-2 +d .

0= d L3
2500 = =

c. Using a cubic model, R = eS3 + f (where e and f are constants) and the results for 2 marks

speeds 0 km/hr and 50 km/hr, find appropriate values for e and f.

(0, 0) . (sv, 113)

(/=e-o31-'f I13= e-Sbg-t-f

o=f- 13 _ o
[2sm0

©
()
t
©
i
=
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=
()
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=
3
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(®)
{ =
O
o
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d. Using points (25and QIS_@ evaluate each of the three models. Which of the 2 marks

models fits the data best?

S in “s® b -

Mode( {: R= 'I:g-i
Meke] 1 R(B‘):—{!;-n}xxefg,s‘

M( 2 222%52_ 8mr= SS.S-ZX:Z&«S'
3
R(B5)= 5> B = 169.5
13
M( 3: R‘TJQ_SD:’;&B omrz= 253 - [69.S = 3

Aadel 2: Qos\ =22g. 25
m: Zx—u’o ;r"-aou—

() = 25%.25
Tz 283~ 25% 0 =l.2¥

Model 3t Q(25)< |25
Srov = 23 —14.125 = (3.3y

pT)= 3 8/.358

. G !2 ‘l
h : Em = 253- 351.37
Jodel Uy e (el o |25 27T

O
(o)
=
©)
P
3
-
:.:
@
S-
i
=
(")
Q
-
@
7
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Question 4 (9 marks)

The diagram shows the graph of y = f(x) which passes through (0,0).

y
A
4-
3-
J G
1-
(0.40)
‘ L) L) L) Ll L) T Al l’x
5 -4 3 2 -Ylo|l9 1 2 3 4 5
-1+
-2+
© -3
e
©
L) B 4
Y=
pr)
=
'y a. Sketch the graph of y = f(x + 1) — 1, Label the coordinates of the image of the point 3 marks
i
; (0,0) jand the poiunder this transformation.
e
o -f( Y xltl=n
A y
8 alza<s A
——
Gpe
fexn @ 3
——
2-
Tuld | Lefp o
4 T T T LN g W T I>X
5 -4 3 =2\ o yl
LT
-2
-3
-4-v

April 2025
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b. Sketch the!graph of y = f(2x), Label the coordinates of the image of the point((0,0) And 3 marks

the point under this transformation.

Ucf"“ 2xf=2¢
/ =4
'-':.f(Z?\) x=2x N I 5

Dl -&{m« c,wdr» (52)

4 L) L) L) L) L) L) L) L) L) ’X
S5 4 3 2 -1 AT 3 4 5

=14

-2 1
3- S
>
], e
_4-v <
=
~*
@
=
c. Sketch the graph of y = —f(—x). Label the coordinates of the image of the point (0,0) 3 marks =
.F(x) and the point (3,2) under this transformation. , z
J Refieet W o

-fe-2)

April 2025
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Question 5 (10 marks)

The revenue (in thousands of dollars) from the sale of x thousand items is given by R(x) =

6(2x2 + 10x + 3) and the manufacturing cost (in thousands of dollars) of x thousand items is C(x) =
x(6x2 —x +1).

a. State the(degrea of R(x) and C(x). 1 mark

Mt o De;mf R=2 vAme}.re;7M I

p7w4c=3.

b. Calculate the revenue and the cost of 1000 items sold and explain whether a profit is 2 marks
made. %=

RCU=(30 g 90,00 RCI) ~ CC1)

CCl)=m  § 6,00, = 90 -6 =(8‘Q

S ! [ —

I M Oy “‘ 84‘(0"3 .

c. Show that the profit (in thousand dollars) from the sale of x thousand items is given by 2 marks
P(x) = —6x3 + 13x% + 59x + 18.

Pz RCx)~ COM

©
()
t
©
i
=
)
=
()
]
=
3
)
(®)
{ =
O
o

(22 +Hos+2) ~ o (6n?2—a+1)

(2224 G0 ¢ L& — Gx3 -&-9("—7(.

= —6x3 + (3143 413

April 2025
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d. Given the graph of y = —6x3 + 13x2? + 59x + 18 cuts the x-axis at x = —2, sketch the 3 marks

graph of y = P(x) for appropriate values of x. Label all axial intercepts and turning points

correct to one decimal place.

y gl’tn:u*in-
A The other x interc
- - 150 4 (27. 1540) interceptis at y =
the graph.
Since the number
graph of the profil
100 4 that x 2 0
A
[
50 1 p o, 1
0
0,18
; (0, 18) a5 ’.x
3 2 -1 0 5 6

xX= lfay
).

ACd )

O——

3 .

e. Ifhen the number of items manufactured is d, state the smallest value of 2 marks

d

| Prft <o,

POV < o

x>& T

April 2025
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Question 6 (11 marks)

Ravi has two jars, each containing blue marbles and red marbles.

a. The first jar contains 8 blue marbles and<4 red marbles. >

i. If Ravi picks one marble at random from this jar, what is the probability it is blue? 1 mark

E__ 2
12 kS

ii. If he picks two marbles from this jar without replacement, what is the probability they 2 marks

are both blue?

p-(RR)

T
32 = 33

iii. If he picks two marbles from this jar without replacement, what is the probability that 2 marks

©
()
t
©
i
=
)
=
()
]
=
3
)
(®)
{ =
O
o

the second marble is blue?

4 [*oumbe reck or blee—

PH(B8) + Pr(RR!

= - .3

T S N |

wind

April 2025
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iv. What is the probability that the first marble was red given that the second marble is 2 marks

blue? "A
Pr( BF=pRed | 2™ { bluwe ) = (1 ped Q m:,.)
2™ o blue)

(2 - _Li.
() 2y =T
f'ﬂ»i'ol.

b. The second jar also contains 8 blue marbles, but Ravi does not know how many red

marbles it holds. Suppose the second jar contains a total of m marbles.

i. Ravi picks two marbles at random from the second jar without re .Writean 2 marks

expression in terms of m for the probability that both marbles are blue.

Pr(BB)= ,i x ,:,

_S5

—_mlm=

Nor

)

ii. If the probability of selecting two blue marbles from the second jar is 115, how many red 2 marks

marbles are in the second jar?

b I # red= m—3

pu— o

Pr(BB)= m(m-0) = S - I15-8
= 7}

m= IS, 1%

=T @ m>0.

April 2025
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Question 7 (6 marks)

A music festival organiser needs to assemble & four-memberperformance panel from a pool o@nale

performers and m female performers.
You may leave your answers in terms of "C,. or "P,.

a. How many different panels can be formed? Give your answers in terms of m and n. 1 mark
# We dowlcwe Tl § = Ntm,

abot gondes .
/ Tl ek = IM-MCL'.

b. How many panels consist of exactly two male performers and two female performers? 1 mark

Give your answers in terms of m and n.

nCz . mc2 x f deacc

©

® , r

w Mo J

=

= 2 mufy ‘f'hﬂ. . mafeq,

I c. [fthere are twice & many male performers as female performers, and the number of 4 marks

E gender-balanced panels is less t @ at are the possible values of n?

e

<}

c - 2m! = 2m x(2m-\) xC2m-2)!
: n=2m (2t :
(@]

2m!

o —r me (2m~1)
Fud 4 pucly wih 2 nale R

*2#"“1“’ m|

Cm=~2)).

n Mm
= Gx"Co famb) Qi) | miwt)

= mCw—)

)
- 2M§2 MCZ_ 2! 2
2m' m! &Lz <SSO
= 21(2m2)! " 2002 —afy < 2m< 14
—4.4& < n< (L4

April 2025
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