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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 Which expression is a correct factorisation of x° —27 ?
(A) (x=3)(x*-3x+9)
B) (x- (x —6x+ 9)
(©) (x=3)(x*+3x+9)
(D) (x-3)(x* +6x+9)

2 From six girls and four boys, a committee of 3 girls and 2 boys is to be chosen. How

many different committees can be formed?

(A) 26

(B) 120
(C) 252
(D) 1440

6
3 The term independent of x in the expansion of (x + gj is:
x

(A) 160
(B) 80
(C) 40

(D) 20

4 Consider the function f (x)= 2_x1 and its inverse function f~'(x).
X+

Evaluate f'(3).

(A) -3

2
(B) 3

3
©) 5

(D) 3



The solution to 2sin?@—sin@=0for 0 < 8 < ris:

@A) 6=0% 2" 2
3 3

®) =027 2
6 6

T 2
C) 6=— or —
© 3 3
(D) 49:10;’5—7[
6 6

An object is projected with a velocity of 30 ms™ at an angle of tan™' (%j to the horizontal.

What is the initial vertical component of its velocity?

(A) 18 ms’!
(B) 50 ms™

(C) 30tan (%) ms!
(D) 30sin (gj ms™!
4

The integral of cos’2xis ?

cos’ 2x
3

®) (cos62xJ C

+C

(A)

x sindx

C —+ +C
© 5
D) §+51n2x+c



8

10

Which diagram best represents P (x)=(x— a)2 (b2 -x° ) ,where a >b?

|I _'1'
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Which of the following is the general solution of 2sin’ (6t + %j =17

(A) t:ﬂ—zand t=ﬂ+£,where nis an integer.
3 6 3 12

B) t:ﬂ_i, where 7 is an integer.
12 24

©) = ﬂand t= ﬂ+£,where nis an integer.
3 3 12

D) t= %, where 7 is an integer.

The equation of the normal to the parabola x* = 4ay at the variable point P (Zap,apz)

is given by x+ py =2ap +ap’.

How many different values of p are there such that the normal passes through the focus

of the parabola?
(A) 0
®B) 1
©) 2
D) 3

End of Section I
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Section II

60 marks
Attempt Questions 11 — 14
Allow about 1 hour and 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In Questions 11-14, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet.

<3.

(a) Solve the equation
x—3

3
r dx .. .

(b) Evaluate | ————, giving your answer in exact form.
}[ V9—x?

(©) Differentiate with respect to x:
@) y=tan ' 2x
(ii) y=sec’x
(d) Find, correct to the nearest degree, the acute angle between the lines y =3

and y=—§x+2.

(e) Let a, 8 and ybe the roots of 2x” — x> +3x—2 =0. Find the value of i+i+l.

a By

V4
sec? x

—dx.
V1+tan x

4
® Use the substitution # =1+ tan x to evaluate j
0

Leave your answer in exact form.



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

(a) @) By considering f (x) = x—3sinx, show that the curves y = x and
y =3sinx meet at a point P whose x-coordinate is between x =2

and x=3.

(i1) Use one application of Newton’s method, starting at x =2, to find an
approximation of the x-coordinate of P. Give your answer correct to

two decimal places.

(b) In the diagram, ABCE is a cyclic quadrilateral such that AQ is parallel to BC.
O is the centre of the circle and ZABE = ZOBC =2x".

NOT TO
SCALE

Copy or trace the diagram into your writing booklet.

@) Prove that ZAEB = x°.

(i1) Prove that Z/BCE =3x".

Question 12 continues on page 6

_5_



Question 12 (continued)

©

(d)

Melissa takes a bottle of milk from the refrigerator for baby Henry. To heat the bottle,

Melissa puts it in a saucepan of continuously boiling water.

Let y°C be the temperature of the milk time #minutes after the baby’s bottle is placed

in the boiling water. The temperature of the milk increases such that % =a(100-y)

where a is a positive constant. The milk’s temperature when the bottle is placed into the

boiling water is 5°C.

(1) Verify that y =100—95¢™“ satisfies the differential equation.

(i1) After two minutes, the temperature of the milk is measured to be 18°C.
Find the exact value of a.

(i11)  Henry can be given the bottle safely when the temperature of the milk is
more than 39° C. What is the minimum length of time that Melissa can
leave the bottle in boiling water before it can be given to the baby safely?

Answer correct to the nearest minute.

Use mathematical induction to prove that for integers n >1,

1><3+2><4+3><5+...+n(n+2)=%(n+1)(2n+7).

End of Question 12



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

(a)

(b)

(©)

(d)

Consider the letters of the word MILLER.

(1) How many arrangements of these letters are possible if the letters are 1
arranged in a straight line?
(i1) What is the probability that the L's will be separated when the letters are 2

arranged in a straight line?

(iii)  If the letters are arranged in a circle, how many arrangements are possible? 1
The probability of snow falling in the Snowy Mountains on any one of the thirty-one 2
days in August is 0.2

Find the probability that August has exactly 10 days in which snow falls.

Give your answer as a percentage, correct to the nearest whole per cent.

A particle moves along a straight line such that its distance from the origin at ¢ seconds

is x metres and its velocity is v.

2
() Prove that —f _d (l vzj 2
dx\ 2
. ) .. d’x 16 . C
(i1) If the acceleration satisfies F = —4(x + —3j , and if the particle is 3
t X

initially at rest when x = 2, show that

_ .4
v2=4(16 2x j
X

Assume that tides rise and fall in Simple Harmonic Motion. A ship needs 11 metres 4

of metres of water to pass down a channel safely. At low tide, the channel is 8 metres

deep and at high tide 12 metres deep. Low tide is at 10.00 am and high tide is at 4.00 pm.

Find the first time after 10.00 am at which the ship can safely proceed through the channel.



Question 14 (15 marks) Use a SEPARATE writing booklet.

(a) The coefficient of x*in (1+x)", where nis a positive integer, is denoted by "C, .

Show that
"C,+2"C,+3"C,+...+(n+1)"C, =(n+2)2"".

(b) Let g(x)=¢" +ix for all real values of xand let f(x)=¢" +ix for x <0.
e e

@) Sketch the graph y = g(x) and explain why g (x)does not have an

inverse function.

(i1) On a separate diagram, sketch the graph of the inverse function y = f~' (x).
(iii) Find an expression for y= " (x).
(©) A projectile is fired from the origin O with velocity V and with angle of elevation 6,

T
where 6 # 2 You may assume that

1 .
x=Vtcos@ and y = —Egt2 +Vtsin @,
where x and y are the horizontal and vertical displacements of the projectile in metres
from O at time ¢ seconds after firing.

1 Show that the equation of flight of the projectile can be written as

2
y =xtan6’—ix2 (1+tan2 49), where V—=h.
4h 2g

(i) Show that the point (X,Y),where X #0, can be hit by firing at two
different angles 6, and @, provided
X*<4h(h-Y).
(i) Show that no point above the x axis can be hit by firing at two different

angles 6 and 6,, satisfying 6, < % and 6, < %

End of paper
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STANDARD INTEGRALS

Jx" dx

= x .
n+1
1
J— dx = Inx ,
X
je” dx = —e™,
a
R
cosax dx = — sin ax,
J a
r
sin ax dx = —— cos ax,
J a
r
sec” ax dx = — tan ax,
J a
r
secaxtan ax dx = — secax,
J a
(1
X
-1
> > dx = —tan~ —,
Ja +x a a

r

r

r

Note

1
N
—1 d

J \/xz—az
1
Nxt+a?

n#-Lx#0,if n<0

a#0

a#0

a#0

a#0

a#0

a>0, —a<x<a

= ln()c+\/)c2—az)> x>a>0

= 1n(x+\/x2+a2)

Inx =log, x,

x>0
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