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Section I

Questions in this section are multiple-choice.

Record the single best answer for each question on the provided answer sheet.

1. What is the angle of inclination of the line y = −x + 2?

(A) 45◦

(B) 35◦

(C) 135◦

(D) 225◦

2. What is the domain of the function f(x) =
√

x − 6?

(A) x > 6

(B) x ≥ 6

(C) x > −6

(D) x ≤ −6

3. The function f(x) = (x + 2)2 is shifted 3 units to the right. Which of the following is the
equation of the resulting function, g(x)?

(A) g(x) = (x − 5)2

(B) g(x) = (x − 1)2

(C) g(x) = (x + 5)2

(D) g(x) = (x + 1)2

4. What is the x-coordinate of the point on y = e3x−1 where the tangent has a gradient of 3?

(A) −3

(B)
1

3

(C) 1

(D) 3
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5. What is the value of
loga 32

loga 2
?

(A) loga 30

(B) loga 16

(C) 16

(D) 5

6. Given P (A) = 0·6, P (B) = 0·4 and P (A ∪ B) = 0·8, what is the value of P (A|B) ?

(A) 0·2

(B) 0·5

(C) 0·6

(D) 0·8

7. Which of the following is a simplified form of

sec(180◦ − θ)

tan(360◦ − θ)
?

(A) − sin θ

(B) − cosec θ

(C) sin θ

(D) cosec θ

8. Consider the following set of ordered pairs:

{(3, 2) , (5, 6) , (2, 8) , (4, 8)}
What type of relationship does this set of ordered pairs represent?

(A) one-to-one

(B) one-to-many

(C) many-to-one

(D) many-to-many

End of Section I

The paper continues in the next section
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CANDIDATE NUMBER

Section II

This section consists of long-answer questions.

Marks may be awarded for reasoning and calculations.

Marks may be lost for poor setting out or poor logic.

Record your answers in the space provided in this paper.

QUESTION NINE (12 marks) Marks

(a) 1Evaluate
∣

∣

∣
| − 7| − 9

∣

∣

∣
.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(b) 1Express
3

2
√

6
with a rational denominator in simplest form.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(c) 1Simplify
√

8 −
√

2.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(d) 2Fully factorise 25x3y − x3y3.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................
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(e) (i) 2Sketch the graph of y = |x + 2| showing all intercepts.

y

x

(ii) 2Hence or otherwise solve |x + 2| = 3.

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

(f) Consider the functions g(x) = 2x − 1 and h(x) = x2 + 3.

(i) 1Find g(2)− h(1) .

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

(ii) 2Find g
(

h(x)
)

.

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................
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Extra writing space (Use this only to answer Question Nine)

If you use this space, clearly indicate which question you are answering.

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................
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Extra writing space (Use this only to answer Question Nine)

If you use this space, clearly indicate which question you are answering.

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................
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CANDIDATE NUMBER

QUESTION TEN (12 marks) Marks

(a) 2Solve
32

x
− x = 4.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(b) Differentiate the following with respect to x:

(i) 1y =
3

x

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

(ii) 1y = (3− 2x)10

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................
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(c) 3Solve the following pair of simultaneous equations:

4x + 3y = 1

3x − 2y = 5

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(d) 2By rationalising the denominator or otherwise, show that
2

5 −
√

2
+

2

5 +
√

2
is rational.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................
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(e) 3Differentiate f(x) = x2+1 by first principles using the formula f ′(x) = lim
h→0

f(x + h) − f(x)

h
.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................
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Extra writing space (Use this only to answer Question Ten)

If you use this space, clearly indicate which question you are answering.

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................
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CANDIDATE NUMBER

QUESTION ELEVEN (12 marks) Marks

(a) 1Determine whether the function f(x) =
x3

x2 − 1
is odd, even or neither.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(b) 2Find the equation of the circle with centre (12,−3) that passes through the origin.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(c) 2Express the following in simplest form:

x−4 + 2x−1

x−5 + 2x−2

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................
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(d) Differentiate the following functions with respect to x. Give your answer in factorised form
where possible.

(i) 2y = e2x(x + 3)

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

(ii) 2y =
x3 + 1

x + 2

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................
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(e) The diagram below shows a sector with radius 12 cm. The acute angle 6 AOB is
π

6
radians.

12 cm

p

6

A

O

B

(i) 1Write down the size of the reflex angle AOB. Give your answer in terms of π.

........................................................................................................................................

........................................................................................................................................

(ii) 2Calculate the exact value of the perimeter of the sector.

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................
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Extra writing space (Use this only to answer Question Eleven)

If you use this space, clearly indicate which question you are answering.

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................
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CANDIDATE NUMBER

QUESTION TWELVE (12 marks) Marks

(a) Alex (A) and Darren (D) are surveying a piece of land together. They set out from point P

to set up position markers. Alex walked 240m on a bearing of 248◦T from P and sets his
marker at A. Darren walked from P in a roughly south easterly direction but unfortunately
sprained his ankle and decided to just set his marker there at the point D. Looking at his
GPS system, he is 350m away from camp and 400m away from Alex.

(i) 1Complete the diagram below showing all the information provided above.

North

�

P

(ii) 3Calculate the bearing that Alex must travel to go to Darren’s aid. Give your answer
correct to the nearest minute.

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

(iii) 2Calculate the area enclosed by the points A, D and P . Give your answer correct to one
decimal place.

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................
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(b) 2Solve:

log3 x − log3(x + 2) + 1 = 0

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(c) 2Solve 2 cosx +
√

3 = 0 for 0 < x < 2π.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

(d) 2Find all possible values of m such that the line y = mx is a tangent to the curve y = x2 +1.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................
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Extra writing space (Use this only to answer Question Twelve)

If you use this space, clearly indicate which question you are answering.

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................
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Extra writing space (Use this only to answer Question Twelve)

If you use this space, clearly indicate which question you are answering.

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................
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CANDIDATE NUMBER

QUESTION THIRTEEN (12 marks) Marks

(a) News of a new video game always spreads exponentially at Grammar.

At 8:30 am, James, Alessandro and Dillon heard about the release of a new game “The
Legend of Delta”. The number of Grammar boys N who have heard of this game can be
modelled by the equation,

N = 3ekt

where k is a constant and t is the time in minutes since 8:30 am.

(i) 2Find the value of k, given that 160 boys had heard about “The Legend of Delta” by
12:30 pm. Give your answer as an exact value.

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

(ii) 1What time would it be when all 1300 boys at Grammar have heard of the game? Give
your answer correct to the nearest minute.

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

(iii) 2Calculate the rate at which news of “The Legend of Delta” is spreading at 12:30 pm.

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................
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(b) 2Sketch the graph of y = log2(x + 4)− 1 showing all intercepts and significant features.

y

x

(c) 2Show that
sin θ

1 + cot θ
− cos θ

1 + tan θ
= sin θ − cos θ.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................
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(d) (i) 1Factorise 3 + 5x − 2x2.

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

(ii) 2Hence, solve 3 + 5 log10 x − 2 (log10 x)
2

= 0. Give your answers as exact values.

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................
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Extra writing space (Use this only to answer Question Thirteen)

If you use this space, clearly indicate which question you are answering.

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................
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.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................
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CANDIDATE NUMBER

QUESTION FOURTEEN (12 marks) Marks

(a) Dom is an excellent basketball player with an 86% success rate at scoring free throws. Each
successful free throw is worth one point.

(i) 2Dom gets fouled and is given two free throws. Calculate the probability that he will
score at least one point.

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

(ii) 2Just before the final buzzer, Dom’s team is losing by two points, so he attempts a shot
worth three points. He is deliberately fouled by his opponent, so he misses the shot,
but is awarded three free throw attempts.

What is the probability that he will score on exactly two of the three free throws?

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................
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(iii) 2Dom is known to have a 55% success rate at scoring three point shots. Justify whether
it was a sensible move by the opposition to deliberately foul Dom on his last shot just
before the buzzer.

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

........................................................................................................................................

The paper continues on the next page
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(b) 2Show that f(x) = (k + 2)x2 + 4x + k + 2 has no x-intercepts for all k > 0.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................
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(c) 4The diagram below shows a right-angled triangle ABC where AC =
√

2 units long.

Point E lies on hypotenuse BC such that AE = EC.

Point D lies on AB such that DE = 1.

Calculate the size of 6 BDE, labelled α in the diagram.

B C

D

E

A

α

1

√
2

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

END OF PAPER
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Extra writing space (Use this only to answer Question Fourteen)

If you use this space, clearly indicate which question you are answering.
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.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................
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• Fill in the circle completely.

• Each question has only one
correct answer.

Question One

A © B © C © D ©

Question Two

A © B © C © D ©

Question Three

A © B © C © D ©

Question Four

A © B © C © D ©

Question Five

A © B © C © D ©

Question Six

A © B © C © D ©

Question Seven

A © B © C © D ©

Question Eight

A © B © C © D ©




























































