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Section A: Short Answer: No calculator allowed.

Question 1 (5 marks)

a. Sketch the graph of f(x) = ﬁmx +1, —3<x<2

4—x 2<x=<6 °

marking the axial intercepts and end points with their coordinates.

b. State the range of /.

[-5,5]

{4+1 = 5 marks)



Question 2 (4 marks)
Find the equation of the line that passes through the point with coordinates (1, —3) and is:

a parallel to the y-axis

X

b perpendicular to the line with equation y =1 — 3

M =3
a2 = 3(-)

25 — b

Y

o
)

(1 + 3 =4 marks)

Question 3 (4 marks)
For f(x) = x3 — ax® + bx + 9, find the values of a and b if x + 3 is a factor and

f(=2)=15

ey = o -2 = =3+ A =0

Ao v 2 = —\¥
Zo- v = —b B

{2y = —% —la =2 +] =18
Hoo v 2 = =4
20_ ¥\ = D)

{4 marks)



Question 4 (7 marks)

If A and B are events such that Pr(4) = 0.50, Pr(B) = 0.3 and Pr(4 nB') =0.25.
a

Complete the following Karnaugh diagram.

A A’
B 1 oas | o.og | 93
_ 0.25
0-S o-5 !
b Find
i PrdnB)
0-25
i  Pr(d' nB)
o-ug
iii =~ Pr(d'uB)

0 (A + 0 () — (N )
O0-¢ + 0% —

it

005 = ©o s
iv  Pr(4’| B) ReC Al N )
()
& 03
e- %o

-’

1

u

Mo sk Le ..../Iﬂv/rﬂ(ﬁb

{1 + 6 =7 marks)



Question 5§ (3 marks)

Consider the graph shown below

a What is the domain?

.ﬂi__ ¥u

b What is the range?

[-5,4]

¢ Is this graph a function?

e

(l+1+1=

3 marks)



Question 6 (5 marks)

Consider the family of quadratic graphs described by y = 2kx? —kx+1—k

where k € R/{0}.

a Find the discriminant in terms of k
A = () — & (2R k)
= b — gk (i-k)
= qe* -Gk
b Hence find the values of k where the graphs of the quadratics have:
i one x-intercept
ap®-gl =0 =0 or g )
] _& L
(b -3)=0 b= "4 qe RFO
ii two x-intercepts
> 3
i(Ak-]) Yo b4o o W%
iii no x-intercepts
€
b.(ak-g)<o o«b L7

(2+ 141+ 1=>5marks)



Question 7 (7 marks)
A circle has the equation x2 + 4x + y? — 6y + 3 = 0.

a Find the coordinates of the x-intercepts of the circle
4 = O >+l + 32
)
(24 ) (xaV) =D
= T3 , - |

ﬁl\w.od mt_, OV

b Find the coordinates of the centre of the circle

huﬂr.rzdr.fry -~ hA fcw,rﬁJ
(2 & ( :,Wr = 1O

) 7 _

| IS

Cole  ((-2,2) "

c Find the radius of the circle

) \o

(3 +3+1=7marks)



Question 8 (3 marks)

(a) Find the equation of the cubic graph, y = f(x) shown below.

(+2.0)

{3, 0)

W =
D)
A= O M..un, - L
4% = Php&ﬂ,wu
Y
a =

W = r\nm.... AUP\L«J\UV

(=-3)

(b) If g(x) = —f(x), how many solutions will there be to the equation g(x) = —17?

O wL.

(2 marks)

—_— S ey '.: /

{1 mark)



Question 9 (5 marks)
(a) Express the equations px + 5y = g and 3x — gy = 5q, (@ # 0),in the formy = mx + ¢

Q\
u = me X+ &
D) -

(lc

= Wontl.m
v

(2 marks)
(b) Hence, determine the values of p and g so the system of equations
px+5y=q
3x —qy = 5q
will have infinitely many solutions,
M, 5 M,y C,= C,
e > q,
- . 2 .-
5 ° & S >
A
—_ .ﬁ = O’. P Q< = - Ul.n.nu
— 15
P - %
_ - =
- — Pm
.
e = 5
(3 marks)
End of Section A
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Students are NOT permitted to bring mobile phones and/or any other unauthorised electronic devices into the
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Section B: Multiple Choice Calculators and notes allowed

THESE QUESTIONS MUST BE ANSWERED ON THE ANSWER SHEET
PROVIDED

Question 1

N1l

< guia

18!
A, y=—x+7
B. y=—x-7

C. 7y-3x-49=0
. Ty+3x-49=0

@&l? 21=0



The following information refers to Question 2 and 3.

A fair die is thrown and a fair coin is tossed. The sample space is shown below.

HEAEAEIR AR
T1 4 H_m.\ T3 T4 TS Té6
Question 2
Find the probability of obtaining a head or a number less than 3.
I . -
A, =
2
23
w. W p— - N|\\
4 2 32
(&3
3
. .
3
E 2
6
Question 3
If a number less than 3 has fallen, find the probability a head was tossed.
o
P ( W\ LssPon q&
B. —
4

_ P (W O /.rww.ﬁ,,szWJM
e ﬂ/.o.wmkfn(rfu

B | —
!

]~
i}
‘\)

| =
i+

\

MY



Question 4

When 5x° — x> —5x +1 is divided by x — 2 the remainder is:
A. O

(B) 21 P(2)

i

Lo -4 - D + |

1
LD
[F8

AR

21

H g0
l’\)U‘n
~J

Question 5

The polynomial 4x* — 12x* + 5x + 6 expressed as a product of three linear factors is equal to:
A, (2x+3)(2x-D(x+2)
B. (2x+3)2x+2)x-1)
C. (x-DEx-3)2x-3)
D. (2x-1(x-2)2x+3)

@ (2 + 1)(x — 2)(2x — 3)

Question 6

The midpoint of the interval PQ, where P has coordinates (—2,b)and O has coordinates (b, Hmwv is:

( -b
A |0-2— 246 s J,Q
2- \ - -
® (2]
\2 4 > o
(b+2 3b hwil U
C. b+2 30 ! o
2 72
\\
D. w+mul@
\ 2 2
o
£ |50




Question 7
For f:(-1,3]> R, f(x)=1-x", the range of f is:
A. [-8,0) Con )

B. [-8,0] \/

C. (-8,1) —0

()81 (2,

E. [-8,])

Question 8
If Pr(4w B)=0.85, Pr(4) = 0.3 and Pr(4nB)=0.1

Find Pr(4'm B)
€S =03 f?mm&

A. 0.15 @lmud - 0.45
B. )0.55
C. 07 b
D. 09 o\ @ ° b5
E. 0.1 °oZ 0 wm
. 0. >
Question 9

For f(x)=3-x-x", f(b)— f(2b) is equal to:

w+®|®w _ -
b 3ebes Ay = 2= =k
© '+t L) = 2-2% —us*>
D. 3b’-b
E.  35°-3b f(6) - ¢l - \\wLw\rvlw\ s ¥ ls®
= s 4 A



Question 10

The parabola with vertex (—1,2)and y-intercept (0,1) has equation:

A y=2+(x+1)
B. y=3-2x-x
C. y=2—(x—1)

D. y=(x+1P+1

@ y=1-2x—x°

Question 11

r.w = Drhﬂl)ufdda 2.
Sub. h.O,/J

b el v 2

a = —|

M= lfur.f&\r X2

S Ml ' S

The rule for the cubic function shown below with rule y = f{x) where g > 0,5 > 0is:

y

]y tergept 1
(o0, - a#?)

A y=(x—a)’(x+b) x

B. y=(x-a)x-b) x

C. y=—(x—a)(x+b)x

Q y={(x—ay(x+b)*

E. y=(x-a)(x+b)**




Question 12
The equation 3x” —x—k = 0 has one solution when & equals:

Ok A = (V= ()

1

B. B O T\ vl
c. i R
4 o
D. -12
E. 12

Question 13
For a biased coin, the Pr(H) = p.

The coin is tossed twice. Find the probability of obtaining two tails.

A p*-2p
e () = \-p
B. 1-p°
@plwﬁ._.ﬁm oﬂ.mwr,.& = ﬁf‘.mjm,i@‘u
D. 2p(-p) . 2
= A= 4
E. Glﬁvu Ihm
Question 14
The maximal domain of the function y=+x+2 is:
\%&. € _..|Nu oOv
B. x (-2, ®) L X2 20D
C. xe[2,)
D. x (2 L -1
E. xeR

C-2, gﬂd



Question 15

The graph shown above can be described as a:
A. function, one to one correspondence

B. upper branch of a circle x
C. relation, many to many correspondence ¥
@ function, many to one correspondence

E. relation, one to many correspondence.

Question 16

The factors of x° —64 are:
A (x4
B.  (x—-4)(x*—4x+16)
C. (x—4)(x*+8x—16)

(D) (x—4)x* +4x+16)

E. (x—4)(x?—4x—16)

Question 17
The domain and range of the relation (x — 2)? + (y — 3)% = 4 are:

(& Do = [0, 4] and ran = [1, 5]

. dom = [0, 4] and ran = [-1, -5] S
. dom = [-4, 0] and ran = [-1, -5]
. dom=[-4,0] and ran = [1, 5]

. dom = [2,3] and ran = [0, 4]

HOoOOW




Question 18

The equation of the graph shown above is:
=9(x_1Y %
A. y=2(x-1) +2 u - thun‘l_J .2
B. u\n?lcu+m
¢s. (2.0)
@ y=2-2(x-1)’
3
D. EHN]MTZ,CN © = nﬂmﬂ/ 1
E. y=2(x+1) +2 a = -2
3
e -2 (=) o
END OF SECTION B
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SECTION C: Analysis
Calculators and notes allowed. Exact answers should be given unless instructed
otherwise.

Question 1 (9 marks)

A yacht sails in a straight line from 4(0,0)to B(8,10). It then turns 90° and sails in a straight
line to C which is directly east of 4 and finally completes the triangular course by sailing
directly back to A4 (all units in km).

»

N y

(2 marks)
(b) Find an equation of the straight line BC and the coordinates of point C.
—/\/ = — ;\m o o - . .m.,,,/
u-\o ¥ !ﬁ\wﬁuﬁ.sﬁd
3
[,
o= - B+ Ve
N
1}
« (Mo
(3 marks)

11



The yacht breaks down at X, the halfway point of the second leg of the triangular course. A
rescue boat located at A sails directly to the yacht.

e IRt ERp Ny EIR : - It.v x

A{0,0) e .
(¢) Find the exact coordinates of X and an equation of AX .
R e 3 B
(%%, 8)
f,.}L = WWJ p

(2 marks)

12



The rescue boat also breaks down at Y which is located due south of B.

;\_
AL
\\

A(0,0)

(d) Find the exact coordinates of Y.
20
VI~ R
S ¢ S /

(2 marks)

13



Question 2 (11 marks)

A pair of identical 4-sided biased dice in the shape of tetrahedrons have sides labelled 1, 2, 3

and 4.

When each die is thrown Pr(l) =Pr(2) =Pr(3) =0.2 and Pr(4)=04.

(a) Both dice are thrown. Complete the table showing the sixteen outcomes in the sample

space and their probability of each outcome.

Die 1 1 2 3 4
Die 2 0.2) (0.2) 0.2) (0.4)
1
0.2) 0.04 0.04 0.04 0.08
2
0.2) 0.04 © oW o -0y o-0%
3
(0.2) O+04 0 -O4 o oY &6-0%
4
©0.4) O+ 08 00% 0 0% otk
(2 marks)
Let event:
A be an odd number with first die
B be the same number with both dice
C be a total greater than six from both dice
D be a different number on both dice
(b) Find
i) Pr(A4")
2Zx 0O0% + YW x0 0 + O\
= Ok (1 mark)

14




i)  Pr4NB) () (22)

Or (odd Boh A samr) = 0°0Q

(1 mark)
ii) Pr(Cuw D)

,_m\m\ﬁd v m@J - mﬁmn?@/ =

0%+ 0L - 0\b

- ORRY
(1 mark)
i Pr(4| B
M PAD o (aan) o 6%
& (e T 02%
.2
= \I_
(2 marks)
w e @ LCO®) ede
% (o R-Sa¥ 2
2
= \ﬁa
(2 marks)
(¢) State with reason whether events A and B are independent.
Pr(a) <0 (®) = o4 x o02% = oWL
O (Aan qu/ H 0. .08
Not lndegadad (A () # Plaag) -~
(2 marks)

15



Question 3 (6 marks)

The slant edge of a right cone measures 6 cm, the height is # cm and the radius is » cm.

6 cm

(a)  Express r in terms of 4.

= {2 >

(1 mark)
(b) Given that the formula for the volume of a cone is ¥ = Wawpw show that
V= w%a + h)(6 — h)
2.
N = \W.ﬁ wasﬁp "N
A
= 27 m.Who \«PV/; a\(
2 )
s 2 qrﬁ 6 L?JQo y
(1 mark)

16



(c) State an appropriate domain for the function .V = wﬁ.rﬁm + h)(6 — h)
in the context of this problem.

o< k4L b

(2 marks)

(d)  On the axes provided sketch the graph of . V = wﬁ:mm + h)(6 — h)

over an appropriate domain.
Label the coordinates of all important points, including any turning point. Any
approximate values should be given correct to one decimal place.

WD L

(3.5, @n.&_

(2 marks)

17



Questiond (15 marks)

>< {km) diagram is not to scale
N
4, 12) W E
H (8, 8
Pine Tree Plantation
S X,
B (0, O) (km)

A group of PLC students are to do a hike as part of their Duke of Edinburgh. On the first day
they will walk from base camp (B) to Smith’s Hut (H). The path they walk has a parabolic
shape and is depicted on the diagram above. The y-axis points due north, the

x-axis points due East and all units are in kilometres.

The rule for the parabola is of the form y = ax® + bx.

(a) Given that the parabolic path passes through (4, 12) and (8, 8) show algebraically that
the equation of this path is given by y = — wxm + 5x.

V2 = by Ut -y
g tha +Sb -
(= — ()2

b = B2oc [

\
. = l\.u.l

h

2L = -8 +Uls

W < 20
- - m\ (4 marks)

W\ = N N 'y

18



b

(b)  As an alternative to hiking along the ¥ (k) dlagram is not to scale
parabolic path the girls could walk in a
straight line (BH) from the base camp @, 12) W E
to Smith’s Hut beside a Pine Tree
Plantation. If they were to take this

route find: g &
Pine Tree Plantation
S X
B (0, ) e i km)
i) the exact distance they would walk.
A= M! ae”r
= I um
(2 marks)
ii) the angle the path BH makes with the positive direction of the x-axis.
Yo O = \
© = 4ge
(1 mark)

After camping the night at Smith’s Hut the girls leave the next morning via another path
which runs in a straight line from the Hut to Sealer’s Cove (S) due East of Base camp.

(c¢) Given the line BH is perpendicular to HS find

i) the gradient of the line HS.

M = =\
(1 mark)
ii) an equation of the line HS.
u - ¢ = - hur\‘ﬂJ
”V = — xl\b
(2 marks)

19



iii) the coordinates of Sealer’s Cove (S).

e = Y =)

R
u =0 P L m?ﬁy
) g
(2 marks)
(d) The land enclosed by the triangle BHS is a pine tree plantation. Find the area of
triangle BHS.
- A
A= SLW
- 1
= S e\
- 2
= b4 pwm

y = lwkm + 5x.

(2 marks)

A group of girls from MLC are also hiking in the same area. However the MLC girls start
their hike at Goddard’s Point (G) which is located at (0, 16). They walk on a path with the

equation y = — wxw + wxm — 3x + 16 to the point where it intersects with the parabolic path

(e) Find the coordinates of the point where the MLC girls join the

parabolic path.

(v 12)

(1 mark)

20



Question 5 (5 marks)

A plant trellis in the shape of a cylinder consists of four circles of wire and 5 straight pieces of
wire as shown in the diagram below.

P asamn

/\

h

AVAVA

The radius of the cylinder is » metres and the height is # metres. The volume of the cylinder
must equal 0.8 m3.

(a) Find an expression for / in terms of 7.

1.
Oa@.ﬂlﬂ.ﬂ.ﬁ: /\./.

0%
o = \_MWMM.\W.M borthﬂ./ T
(1 mark)
(b) The total length of wire is L EQHWP Show that L = 8nr + %
N
i
L= Wx2xe & Fx Aw.wmml?J
I,
R S\ G - T
(2 marks)

(¢) Find the minimum length of wire, correct to 1 decimal place, and the radius that
corresponds with this minimum length, correct to two decimal places.

L= 1.-om

C O 0-U4l m

(2 marks)

END OF SECTION C
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