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General Instructions

e Reading time — 10 minutes (Please tick or highlight)

e Working time — 2 hours O  Ms Sarofim

e Write using blue or black pen O  Ms Everingham

e (alculators approved by NESA may be used O  MsCai

e A separate reference sheet is provided O  MrBerry

e For questions in Section II, show relevant O Dr Vranegevi¢
mathematical reasoning and/or calculations O  Ms Moss

e Write your Student Number and and select your O  MsLee

Class teacher on the front of each booklet

Class Teacher:

Student Number:

(To be used by the exam markers only.)

Quesfon 1110 | 11 [ 12 [ 13 | 14 [ Total | Total
o

Mark — — — — — — -
10 15 15 15 15 70 100




Section I: Multiple Choice
10 marks
Attempt Questions 1-10

Allow about 15 minutes for this section

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

Find the value of p so that the vectors (_25) and (2p0) are parallel.
A. -8

B. —4

C. 4

D. 50

2 The roots of the polynomial x3 + 4x? — 3x + 2 = 0 are @, § and y. Evaluate

Sl w wil N

N w WIN

3 Solve

>1
x+2

A. (1,)
B. (-2,1)
C. (—o0,-2) U (=2,0)

D. (—o,-2) U (1,)



Which of the following is an expression for a cos x — b sin x?

A. Va? + b? cos (x +tan~?! %)

_1a
B. Va? + b%cos(x — tan 1;

Q™

( )
C. va? + b? cos (x + tan~! )
( )

D. Va2 + b2cos(x —tan™?!

QT

Find
f cos x 4
1+ sin?x X

A. tan~!(sinx) +C

1
B. ———+
1+ sinx
C. In|1+sin?x|+C

D. 2In|sinx|+ C

P(x) is a polynomial with a factor of (x + 1) and a remainder of 8 when it is divided
by (2x + 1). What is the remainder when the quotient of P(x) and (x + 1) is divided
by (2x + 1)?

A. —16

B. —4

C. 4



f(x) is a one-to-one function which passes through the point (a, b).

Let g(x) = f~'(x).
What is the gradient of the tangent to g(x) at the point (b, a)?

1

A Fli@]

1

B o]

¢ — 1
' gf(@]

D L+
C g lf(b)]

8
What is the constant term in the expansion of (2 + x) (4x + xiZ) ?

A, 210 (g)

5. 2(1)+(;)

C 2 (z)

D. There is no constant term

Evaluate the integral



How many ways can the letters from FLUFFBALL be arranged such that there are no
identical letters in adjacent positions?

A. 2040
B. 5670
C. 6480

D. 9960



Section 11

60 marks

Attempt Questions 11-14

Allow abut 1 hour 45 minutes for this section

Answer each question in the appropriate writing booklet. Extra writing booklets are available.

For questions in Section II, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 Marks) Use the Question 11 Writing Booklet

(a) Solve |2x + 5| > 5
(b) Two vectors are defined as u = 2~ i+ 3~] and v=1i- 2~] . Find
0 u+v
i) wy
) |2u— 31
(©) Use the substitution t = tan 6 to solve cos 260 +tanf =1 for0 < 0 < 2m
(d) The polynomial f(x) = x® + ax? + bx + 9 has a double root at x = —3. Find the

values of a and b.

(e) Use the substitution u? = x + 1 to evaluate the integral

8 x
f dx
3 x+1




Question 12 (15 Marks) Use the Question 12 Writing Booklet

(a) The graph y = f(x) is shown below

-+
4 3
14
21
\J
Use the axes provided in your Question 12 Writing Booklet to sketch the following
@ y=I1f)l
(i) y=f(xD
(iii) 1
Y=7/3

(iv) ¥?=f(x)

Question 12 continues on page 8



(b) At a tribunal, 12 guests are to be seated on 2 sides of a rectangular table with 6 chairs 2
on each side as shown in the diagram below.

Left side Right Side

OOOOOO
OOOOOO

Harry and Kim need to sit on the opposite side to Evrart, Joyce and Titus. In how many
ways can they be seated?
(¢c) (i)  Sketch the graph of y = 2 cos™! x clearly showing all intercepts and endpoints 1

(ii)  Find the area bounded by the curve y = 2cos™! x, the x-axis and the y-axis in the first 2
quadrant

(111) The area in part (ii) is rotated about the y-axis. Find the exact volume of the solid 3
formed

End of Question 12



Question 13 (15 Marks) Use the Question 13 Writing Booklet

(a) Prove by mathematical induction that n3 + (n + 1)3 + (n + 2)3 is divisible by 9 for
integers n > 1.

(b) (1) Solve x3>—4x2+5x—2=0 forx

(i) Express 2sin?6 —sinfsecH = 2sin260 — 2 in terms of tan §

(iii) Hence or otherwise solve 2sin?0 —sinfsec =2sin20 —2 for 0<O<m

(c) In the parallelogram OABC, 04 =aand OC = c.

D

X 1is the midpoint of the interval AC, and OCD is a straight line such that the ratio
0C:CD =k:1

() Find OX in terms of @ and ¢
(i)  Write and expression for 0D in terms of ¢

(ii))  Given XD = 3¢ — % a, find the value of k

(d (1) Show that

(1)) Hence or otherwise show that

1 1 1 1 1+ -1
(0)+3(Dx+3()x+3()w + -+ () =5




Question 14 (15 Marks) Use the Question 14 Writing Booklet

(a)

(b)

(©)

(i)

(111)

A set contains n positive integers greater than 1. The prime factors of each integer in
the set are less than 10. Find the minimum value of n such that the set must contain a
pair of integers whose product is a perfect square.

A particle is launched from the origin with a speed of U at an angle of 8 to the
horizontal. It passes through point P(p, q) with a speed of W.

The velocity vector of the particle as it passes through P is perpendicular to the
velocity vector of when the particle was launched from the origin.

There is a constant acceleration due to gravity of g.

The equations of motion are given by

a=-—gj

I
Il

Ucos@i + (Usinf — gt)j

1
r=UtcosOi + (Utsinf —Egtz)j
(do NOT prove these).

Show that the time when the particle passes through point P is given by
U

t =
gsinf

Show that the launch speed of the particle is U = \/pg tan 8

Prove that the product of U and W is independent of q and 6

The hands of an analogue clock are OA and OB, where OA = 8 cm and and OB = 15
cm, O is the origin and t = 0 is the number of minutes past midnight.

There is an angle of 8 between the hands at the origin

How fast, in cm/min, is the distance between the tips of the hands changing at 3:00?
Give your answer as an exact value.

Question 14 continues on page 11

—10—



(d)

The polynomial, with real coefficients, P(x) = x* + ax3 + bx? + ax + c has exactly
three distinct real roots at tan 6, tan 26 and tan 30.

Find the smallest positive value for 6.

End of paper

—11—
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Que&*ion ||

(@) | 2% « 51 3.5

2x 4+ 8 3 §

or 2%+ S -8
2x 1 O gr 2x £ ~-10
'7(70 or X(’S.

VG 28w 3y w3 2252 35,

G (Y0 = () (=2) = 2

= \)lqs‘
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) E = o or £ = 4
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(\d\, 4(-3\ (‘-3\3 ¥ q(-3\1 F L(-'}\ v 4

-22F + 9a - 3b + 19

" i [t N

9a - 3L =19

O
3a-b -6 =0
b = 3a -6 ... ©
(:‘(1\3 321L2a.‘xs.5
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