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Section I
10 marks

Attempt Questions 1-10
Allow about 10 minutes for this section

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

1 "P. is equal to:
A G
(n—=n)!
B. "C,(n—1)!
C. nCr!
p. G
' r!
. . . . . . 0
2 Which of the following gives the correct expression for 3 sin 8 — 2cos 0 if ¢t = tanE?
9 _ 92
A 6t —2—2t
1+ t?
_ 2
B 6t —2+ 2t
1+ t?
9 _ 92
C 6t —2 —2t
1-t2
_ 92
D. 6t +2—2t
1+ t?
3 Which expression is equivalent to sin 5x + sin 3x?
A. 2sin4x cos x
B. 2sin 4x sinx
C. 2cos4x sinx
D. 2cos 4x cosx

3.

Seven pairs of different coloured socks are placed in a drawer. Individual socks are
taken out one at a time. What is the least number of individual socks that must be
taken out of the drawer to ensure at least one pair of matching colours is formed?

A. 14
B. 8
C. 7
D. 1

In how many ways can 7 boys be arranged in a line if Peter, Jeffery and Kevin have
to stand together at the beginning of the line?

A. 4!
B. 7!
C. 4! x 3!
D. 7! x 3!



6

The graph of a function y = f(x) is shown.
v

A second function is obtained by transforming y = f(x) as shown below.

y

Which equation best represents the second graph?

Ay =)

B, y=If®l
C.  y=fUxD
D.  y=(fm)

What is the Cartesian equation of the parabola given that x = 3t — 4 and
y = 18t% - 2?

A. y = 2x% + 16x + 30

B. y=2x%+30

C. y=x?+8x+15

D. y =3x% + 24x + 46

5.

8

The diagram below shows a graph of y = a(x + b)(x + ¢)?(x + d)3. What are the
possible values of a, b, ¢ and d?

A. a=2,b=-2,c=4d=-1
B. a=2b=2,c=-4d=1
C. a=-2,b=-2,c=4,d=-1

D. a=-2,b=2,c=—-4,d=-1



What is the expansion to (3x — y)*? Section II

45 Marks
Attempts Questions 11-13
A. 81x* — 27x3y + 9x?y? — 3xy3 + y* Answer each question on a SEPARATE writing booklet. Extra writing booklets are
available.
B. 81x* — 108x3y + 54x2y? — 12xy3 + y* In Questions 11-13, your responses should include relevant mathematical reasoning and/or
calculations.
C. x'—4xiy+6x?y’ —dxy® +y° Question 11 (15 marks) Use a SEPARATE writing booklet.
. . X
D. 81x* + y* a)  Consider the function  f(x) = 3 cos™? (z)
i) Evaluate f(2). 1
. 3 2 _ .
The roots of the equation 2x” — 5x + 8x + 2 = O are @, ff and y. Find the value of ii)  Sketch the graph of y = f(x), showing the intercepts and the coordinates 2
a(B?+v?) + Bla® +v?) +y(a? + B2). of the end points.
iii)  State the domain and range of y = f(x) using the interval notation. 2
A. —4
13 2
B. — 1 —
5 b)  Solve x—SZ 5. 3
C. 7
D 13 ¢)  Consider the polynomial P(x) = 2x3 — 19x? + 60x — 63.
i) Show that P(x) has a double root at x = 3. 2
ii)  Hence, factorise P(x) completely. 1

d) A five-person team is to be chosen at random from eight women and nine men.

i)  In how many ways can this team be chosen? 1

End of Section I B ) » ) .
ii)  What is the probability that the team will consist of five men? 1
e)  Use binomial theorem to find an expression for the constant term in the 2

15

expansion of (3x2 - l)
X



Question 12 (15 marks) Use a SEPARATE writing booklet.

a)

b)

<)

d)

e)

The letters of the word ‘DIFFERENTIATE’ are arranged in a straight line.
i)  Find the number of unique arrangements if there are no restrictions.

ii)  Find the number of unique arrangements if the Ts occupy the end
positions.

iii)  Find the probability that the letters E are together.

A table at a wedding has 16 people sitting around it and the seating is arranged
at random.

i)  Find the number of ways of sitting around the table if there is no
restriction.

it)  Find the number of ways of sitting around the table if there are 8 couples
and the members of each couple would like to sit together.

iii)  For a group dance, 7 people from the group of 16 are chosen and then
arranged in a circle. Find the number of ways this can be done.

Find the coefficient of x® in the expansion (3 — 4x)(1 + x)*°.

12 2
If a=sin"! <E) and f = sin™! (E)' find the exact value of
cos(a — ).

. in2a
i) Prove that _smea cotA
1 —cos2a

. 3 ‘
if) Hence, find the values of a and b if cot—n =a++Vb forintegers

a and b.

9

Question 13 (15 marks) Use a SEPARATE writing booklet.

a)  The diagram shows the graph of the function f(x). Sketch each of the

following functions on a separate set of axes, showing all key features.

h y=Ifxl
. 1
YT

i) y?=f(x)

b) A sculptor is rolling modelling clay on a board. The clay is in the shape of a

cylinder and has a constant volume 30w cm?®. As he rolls it into a thinner

cylinder, the radius decreases at a constant rate of 2 cm per minute. Find the

rate of increase of the height h of the cylinder with respect to time, at the
moment when the radius is 5 cm.

Question 13 continues on the next page

-10-



<)

d)

Water is being heated in a kettle. At time t seconds, the temperature of the water
is T °C. The rate of increase of the temperature of the water at any time after the

kettle is switched on is modelled by the equation i—T =k(122-T),

.=

where k is a positive constant. The temperature of the water is at 22°C when the
kettle is switched on.

ii)

ii)

Show that T = 122 — 100e ¥ is both a solution to the differential
equation and satisfies the initial conditions.

When the temperature of the water reaches 100°C, the kettle switches off.
If it takes 8 seconds for the temperature to increase 10°C once the kettle is
switched on, find how long it takes for the kettle to switch off, to the
nearest second.

l+tanx 1—tanx
Show that _ranx an = 2tan2x

1—tanx 1+tanx

7 7
1+ tan 1> 1- tan 5

Hence, find the exact value of -
7 7
1- tan 1+ tan 3~

End of Examination

11-
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Student Name:

Select the alternative A, B, C or D that best answers the question. Fill in the response oval

completely.

Sample:

If you think you have made a mistake, put a cross through the incorrect answer and fill in

Multiple Choice Answer Sheet

2+4=

the new answer.

If you change your mind and have crossed out what you consider to be the correct answer,
then indicate the correct answer by writing the word ‘correct’ and drawing an arrow as

follows.

2
\

Here

[y
=

XL NS RN

A) 2
AO

A®

A

A0
AQ
AQO
AQO
AQ
A0
AQO
AO
AQ
AQ

®) 6
B@®

B ¥

© 8
cO

cO

/ corvect

B

BO
BO
BO
BO
BO
BO
BO
BO
BO
BO
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cO

cO
cO
cO
cO
cO
cO
cO
cO
cO
cO

DO
DO
DO
DO
DO
DO
DO
DO
DO
DO
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DO

DO

DO
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@ wha el upms(ovx XN eqw',Mk, sinsn +sndn ?

a) 2sin4mcosn
) 2Zsindwmsian
&) Lewsldy sinn
A\ Q2cosdn cosM

v/

Lswmh oy B

LsinUn cosm

= g;v\(A'P@\ - Shn (A—’g)

= sin (’-H/L& ‘M,\ ¥+ sin ("“”"“’\

2 5inSYM + sn O,

@ Semenn  pours of  Uflement colommedd sochs ane placcd in o

Arawtr .

lhat is the lart number .v} inodwaclnaol  socls Hhat rmant

be fahen ont 4o eniure 4 pmir of matching colonrs s vl ?

Q)

b § /
) 1

A

W how many  ways

Peter, Jeflery andk Kewin hawe to standd tosekher ok dne beginaing

of the lvel
AT

k) !

) Ul %3
A w3

e

lnMwidmal Sochr ome  Juhenn out

omg ot a hwe

@n 7 hoys be arranqged M a bne i

@ e praph o4 & frnchion l{;:ﬁ(w\ 15 showwn .

Y

N seconde aveph is oblained  Fovn de funchion 9= £0u)

Y

Which equakion best neprorents tee second oyraph?

a) Y= Jeoo)
B q= £
C\ L] \C(IM) /

D owe )"



@ what s the  (andesion l;qw&{w\ of e pN'Jooko» gheen ' @
Te diagrom helow thows a areaph &+ yza (w4 b) (14,4701(%*0!\3'

we -4 9 1§t -2
&) 4z It +lbw +50 7 Whak are dhe possible vekwtd A o b ¢ and d)
b) Y = 9x’ + 50 s00{Y
C) g = v oF B HIS

d) g2 IxT 2w vl

w= %t-y
-4 -3 2 -1 0 1\74\

L2 m+dy
3
-100
(B
‘0:\8(”*4> -2
3 ay a =1 , bz -2 =y A \
1 - ) S -
L) = 2 -
z lg(nt"%“*‘é) )« , bl esod o de
q -z C\ a - -1 b = -1 c:y
/ , , A
A a - .
S N T

2 (w g +6) -2

o

1
1w + b _
w +«%1 -1 . .
_ 1w e Mo a) (w -0

[{]

It &+ by + 30



@ Wit is He expamsion o (e W) 7 sectioN TL
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— O
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a) :'54 aﬂx:-vl/,,» o By s _b/,
p) 2
) 1 . -l -
4
o) ;
0ﬂ 15 \/ P+ oy *\“0*6 = C/ﬂ 2
= 4
1 3 “ 1 1 a
S - I O O +‘5X Y _.,b,p
R YA T R LR n
S ap(pra) v oxly ve) « py(x +8)
s bl o vy) by v wy (g raeB) - oy sy (3 ) oy W) Domain: (-2, 2]

= (ks oy oY)l vpry) - 2(xry) Rave . o, %]
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k)

1T
— > -5
w-S

Solne )

"t S
2(w-5) 2 -5 (M_-s)"
1ee-3) +s(w-5)" 2 o
Ge-5) (2 +5(n-5)) 20
(w-s)(1+5m=-23) 20
(n-5)(sm-2) 2 0

T 1.3/';

)
nil/s ) w >S5

(% vva»-/‘/U.\)

as ae,\awv‘lv\:u(’af c,owwxa+ he zevo,

\

IMS

C\ CoM\WLLV the POlt:)onuq\AL p(\t\ < Zws - [QM} + 60w - 63 .

D) Show Haak P(u\ W a dowble ot o = 2.

W) Hence ' Packorise.  POO) completelyy

DN PE) = 26Y - as) +60() - 63
=0
P/): b - 38w + O
P'(N= L) -125(») +60
=0

]i\ PG = 1wt - 1% v Cow - 63
P(x) = Lw-%\L(mL +b\
Compone  coefhoents o} < , @ /A

Compane  comrhant teren b= -7
P = (- (am-1)

(7— Mnrh);)

( ( MAM)
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