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General Instructions:
e Reading time — 5 minutes Total marks — 100

e  Working time — 3 hours ]
o Marks for each question are indicated ~ Section I — 10 Marks

on the question. ¢ Attempt Question 1-10 on the sheet
o Approved calculators may be used provided
e All necessary WOl‘kiIlg should be ¢ Allow about 15 minutes for this
shown - section

e Full marks may not be awarded for
careless work or illegible writing
e Begin each question on a new page

® Write using black or blue pen

Section II — 90 Marks
o Attempt Questions 11-16
e Allow about 2 hours and 45 minutes
for this section

¢ All answers are to be in the writing
booklet provided

e A reference sheet is provided



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. The solution to x? — 4 < —3 is:

(A)—2<x<?2
B)x<—2, x>2
C)-1<x<1

Dx<-1 x>1

2. An infinite geometric series has first term 4 and a limiting sum of 6.
‘What is the common ratio?

(A)
(B)
©)

(D)

3. What is a possible primitive function for 2x™* + 5x?

(&) —"‘"2“3“ + -+ 12
3x
1 5y
®) _6x3 T2
2 5y
) 5;5-{- > + 12
1 5%
D) 6x3 +“§“



4. The quadratic equation x% + 5x ~ 4 = 0 has roots & and /3.
What is the value of 2228 + 2af*?

(A) —20
(B) 40
(©) —40
@) 20

5. What are the solutions of fan28 = 1for 0 < 6 < 360°%?

(A) 8 = 45°,225°

(B) 8 = 45°,225°,405°,585°
—a9legqola

(©) 6 =222°1123

1. ln ln _1_n
(D) 8 =22-%1122° 20252922

6. What is a possible equation for the following graph?

Jl

]

A)yy=e*
B)y=e*+1
Cyy=e*—1
D) y =™




7. Consider thé graph below:

b
NOT TO SCALE

(4,2) (8,2)

-2

{e. SN

c
For what value of € would J‘ Slx)dx = -2 be true?
-2

(A) 10
(B} 11
© 12
®) 13

3
8. 'What is the value of Zn(n -1y 7
n=j
(&) 50
(B) 40
() 30
D) 20



9, For what values of x is the curve f(x} = 2x® + x* both concave down and decreasing?

1
(A) —g<x<0
By -3<x<D

2
C) 3<x< ——
© X< -

©) -j<x<-3

10. A parabola has a facus {0,6) and directrix of y = 2.
What is the equaiion of the parabola?

(A) %2 = —8(y — 4)

®) x* = —16(y — 5)

(C) x2 = B(y — 4)

D) x* = 16(y — 5) '




Section IT

Total marks - 90

Attempt Questions 11-16

Allow about 2 hours 45 minutes for this section.

Besin each gquestion on a NEW page.

In Questions 11-16, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Begin a NEW page.

2

2

74" —¢
a) Evaluate ——=—= to 4 significant figures.
12—

5
b) Rationalise the denominator of
22-3

c) Fully factorise x& — 27.

d) Solve the equation |5 — x| = 3x.

7
e) If smB = E and tan8 < 0, find the exact value of secd.

R Py
f) Simplify lm ~=————
ro=w x4+ 3r+1

g) Find the equation of the normal to the curve y = 4g2(*-1)

at x=1.

End of Question 11



Question 12 (15 marks) Begin 2a NEW page.
a) Differentiate the following with respect to x
i @y
" 2
. X tanx

Six

~-X

iil.

b) Find the area under the curve y = [2x — 1] bounded by x = —4and x = 2

c) Sketch the curve y = 4sin(2x) + 1 between—t < x <7
showing all important features {You DO NOT need to find x-Intercepts).
{(Make your graph at least a third of a page)

o
d} A function y = f(x) has 'ciir= 3x -4 and passes through (1,4). Find f{x).

€) Shade the region represented by the intersection of x2 + (y — 3)2 < 4

andx +y > 3.

End of Question 12



Question 13 (15 marks) Begin a NEW page.

a) Thepoints P(-3,5) and (X3,2) are shown on the number plane below.

NOT TO SCALE

[-a~}

° 0

[
The equation of the line passing points 5 and R is y= — 25 2

i

ii.

iii.

iv.

Find the gradient of PQ. Explain why PQRS is a trapezium.

Find the length of PQ in exact form.

Given that line QR is paraflel to the y-axis, state the coordinates of R.
Find the perpendicuiar distance fromn P to the line RS,

If the length of RS is +/95 units find the area of PQRS correct to
2 decimal places

Question 13 continues on page 9



Question 13 (continued)

b) The graphof y = ~x? + 2x is shown below. 3

y

Find the volume of the solid of revolution formed when the shaded region is
rotated about the x-axis.

¢) Given the function f(x) = 305~

i. Copy and compiete the table for y = f(x) in your exam booklst. 1
(Round your answers to 3 decimals places)

x{ 0 1 2 3 4

y 1 3.000

ii. Apply the Trapezoidal rule with 4 submtervals to find an approximation of 2

4
J’ .
Q

correct to 2 decimals places,

End of Question 13



Question 14 (15 marks) Begin a NEW page.

a} Consider the function

xZ 415
o)y =—
i.  Show that the function is odd. 1
il.  Show that there is no value of x for which f(x) = 0. 1
1ii. State the vertical asymptote of ¥ = f(x). 1
iv.  Find the stationary points and determine their nature, 3
v.  Sketch the graph of y = f{x) showing all important features. 2

b} Inthe diagram below, ABCD is a parallelogram.

A B

NOT TO SCALE

L
[T%]

8 |
D 3 E C

Copy the diagram into your booklet

1. Prove that if ZADE = 8, then £EAF = @ (give reasons), . 2
ii.  Hence, using the cosine rule, find the exact length of £F 2
¢} Find the value of rn for which the equation (m — 4)x2 — 6x + 7 = 0 has one root 3

twice the other.

End of Question 14

-10-



Question 15 (15 marks) Begin a NEW page.

a} Given the equation of the parabola 4y — 20 = x? + 175 4 35

i Find the coordinates of the vertex. 2

i, Find coordinates of the focus. 1

ili.  Findthe equation of the directrix. 1

b) Find f {10y -4)° . 1

¢) In the diagram €D || AB and DE || CA. AC = 15cm, AB = 18cm,CD = 8cm
and BE = 12¢cm,

4 .

NOTTO SCALE

D
Copy the diagram into your bocklet adding in all given informatiop,

i Prove AdBC {{i ADCE 2

ii.  Hence find the length of BC, 2

Question 15 con tinues on page 12

Z11-




Question 15 (continued)

d) The diagram below shows a sector QA of a circle with centre @ and a radius rem
created by the light of a torch.

B

i Show that the perimeter of the light sector CAB isr(2 + )

il.  Given that the perimeter of the light sectar OAB is 6m, show that the area
illuminated is given by:

18x

A=ty 2e

ili. Hence show that the maximum illuminated area is 2.25m".

End of Question 15

-12-



Qnestion 16 {15 marks) Begin a NEW page.
a) Show that

cogd [+smd 2

ettt 1y e

1+sind  cosd  cosd

b) The 4% term of ap arithmetic sequence is 18 and the sum of the first 10 terms is 195.
Find the first tezm.

¢} Mr Steve has a travel fund of $55 000, The account acerues interest a2 5.4% p.a.
comprunded monthly. Fe withdraws 1 500 per month, after interest is paid, o pay
for kis travel adventures.

i.  Show that the amount left at the end of the 2** month is given by
Aq= 55000 x 1.0045° — 1500(2.0045 + 1)

#. IFAgis the amoung left after n months, show that;

10045 ~ 1 }
0.0043

A, = 5300001 .0045Y - 1500[

iii.  Hence find the nivnber of months Mr Steve can travel before his funds mn out.

v, Ifafter 12 months Mr Steve decides to travel overseas, and increases his
withdrawals to $3 000 per month, how many more monilis can he now
afford 1o travei.

End nf Paper

- 13-
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Do not remove this sheet from the answer booklet.
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