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• All necessary working should be shown in
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• Attempt all questions.
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Question 1 (15 Marks) Commence a NEW page. Marks

(a) Consider the function f(x) =
2

x2 − 4
i. Show that f(x) is an even function 2

ii. What is the geometric significance of part (i)? 1

(b) State the domain and range of

i. y = −2x2 2

ii. y =
√
16− x2 2

iii. y = −
√
x+ 2 2

(c) Sketch the graph of y = 1+
1

x+ 3
, showing the x-intercept, the y-intercept, and

asymptotes.

3

(d) A baseball is projected vertically upwards and its height in metres after t seconds
is given by h = 30t− 5t2. Find the maximum height reached by the ball.

3

Question 2 (16 Marks) Commence a NEW page. Marks

(a) Sketch: f(x) =











−1 for x < −1

1 for −1 ≤ x ≤ 1

x2 + 1 for x > 1

3

(b) Sketch each of the following on separate number planes.

i. y = −2x2 3

ii. xy = 2 3

iii. y = |6− 3x| 2

(c) Given that, for all values of x, f(x) = ax2 + bx+ c and that f(0) = 6, f(1) = 12
and f(−1) = −4, determine the values of a, b and c

3

(d) Find f(x) if f(x+ 2) = 3x+ 5 2

Question 3 (13 Marks) Commence a NEW page. Marks

(a) Find the value of a if
√
a = 6

√
3. 2

(b) Fully simplify:
a2 − 2ab+ b2

a2 − b2
− a2 − b2

a2 + 2ab+ b2
3

(c) Fully simplify:
3n+2 + 3n

3n
2

(d) Solve for x:

i. x4 = 4
(

x2 + 3
)

3

ii. 35x+7 =
1

81
3
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Question 4 (10 Marks) Commence a NEW page. Marks

(a) Sketch y = 1− 3x, showing all important features. 3

(b) The following diagram shows a sketch of y = g(x).

1

1−1
x

y

Sketch, on separate diagrams (each being one third of a page):

i. y − 1 = g(x) 2

ii. y = g(x− 1) 2

(c) Solve for x: (x− 1)2 (3− x) > 0 3

Question 5 (11 Marks) Commence a NEW page. Marks

(a) Find the period and amplitude of the curve y = 3 sin (2x). 2

(b) i. Prove that
(

cosec2 x− 1
)

sin2 x = cos2 x. 2

ii. Hence or otherwise, solve

(

cosec2 x− 1
)

sin2 x =
3

4

for 0◦ ≤ x ≤ 360◦.

3

(c) A ship is sailing from on a bearing of 205◦ from port A to port B. Port B is
70 nm west of port A.

Find how far the ship has sailed.

2

(d) If tan θ = −4

3
and 90◦ ≤ θ ≤ 180◦, find the exact value of sin θ. 2

Examination continues overleaf. . .
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Question 6 (12 Marks) Commence a NEW page. Marks

(a) i. Given that f(x) = x2 + 2, find the largest possible domain consisting of
positive real numbers such that f(x) has an inverse fuction f−1(x).

2

ii. Find the equation of f−1(x). 2

iii. State the domain and range of both f(x) and f−1(x). 2

iv. Sketch f(x) and f−1(x) on the same set of axes, using the same scale for
the x and y axes.

3

(b) Solve:
x2 − 5x

x− 4
≤ 3. 3

Question 7 (11 Marks) Commence a NEW page. Marks

(a) Sketch the graph of y = 3 − 2 cos 4x for 0◦ ≤ x ≤ 180◦, showing all important
features.

3

(b) Find the exact value of a:

A B

C

10

25

a

120◦

3

(c) The diagram shows a tower TF of height h metres standing due north of A on
level ground. The angles of elevation of the top T of the tower from two points A
and B (due east of A) on the ground are 55◦ and 40◦ respectively. The distance
AB is 50m.

A B
50m

F

T

h

55◦ 40◦

N

i. Find the size of ∠FAB. 1

ii. Find AF and BF in terms of h. 2

iii. Hence find the height of the tower to the nearest metre. 3

End of paper.
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Suggested Solutions

Suggested solutions

Question 8 (Weiss)

(a)

Question 9 (Weiss)

(a)

Question 10(Weiss)

(a)
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