
MATHEMATICS (EXTENSION 1)
2018 Year 11 Task 1

Thursday April 5, 2018

General instructions
• Working time – 70 minutes.

(plus 5 minutes reading time)

• Write using blue or black pen. Where
diagrams are to be sketched, these may be
done in pencil.

• Board approved calculators may be used.

• Attempt all questions.

• At the conclusion of the examination,
bundle the booklets used in the correct order
within this paper and hand to examination
supervisors.

SECTION I

• Mark your answers on the answer grid
provided.

SECTION II

• Commence each new question on a new
page. Write on both sides of the paper.

• All necessary working should be shown in
every question. Marks may be deducted for
illegible or incomplete working.
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Question 1 (14 Marks) Commence a NEW page. Marks

(a) Write 0.13̇2̇ as a fraction in lowest terms, showing all working. 2

(b) Simplify 7
√
x2. 3

√
x. 2

(c) Factorise 6y2 − 11y + 3. 2

(d) Simplify giving your answer with positive indices(
a−2b

a3b−4

)−2

×
(
a−3b2

a−1b

)3

.

3

(e) Simplify x3 − 1

ax2 − a
÷

(
x2 + 1

)2 − x2

x3 + 1
. 3

(f) Rationalise a
√
b+ b

√
a

√
a+

√
b

− a
√
b− b

√
a

√
a−

√
b

. 2

Question 2 (7 Marks) Commence a NEW page. Marks
Solve the following:

(a) |2x− 1| = 7 1

(b) 3

x+ 2
≤ x 2

(c) |3x+ 5| > 8 2

(d) |x+ 4| = 2x− 5 2
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Question 3 (11 Marks) Commence a NEW page. Marks

(a) Prove the identity: 1 + sin t

cos t
=

cos t

1− sin t
1

(b) Solve 2 tan(θ − 60◦) = 0.9, 0 ≤ θ ≤ 360◦ 2

(c) Find all possible values of θ in triangle ABC (see diagram). 2

(d) If cos θ = 1
2 and tan θ = −

√
3, find sin θ where 0 ≤ θ ≤ 360◦ 2

(e) i. Solve 3 cos(3x) = 2 where 0 ≤ θ ≤ 360◦ 2

ii. Hence, sketch y = 2 − 3 cos 3x for 0 ≤ x ≤ 360◦, showing all important
features.

2

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

(a) Sketch graphs of the following curves indicating any intercepts and asymptotes.
i. y =

√
3− x 2

ii. y = 22+x 2

iii. y =
x+ 2

x2 − 5x+ 6
2

(b) Given that

f(x) =


x2 − 2 x < −1

x3 −1 ≤ x ≤ 1

−x2 + 2 x > 1

i. Find f(−n) + f(0) + f(n), n > 1 1

ii. Sketch the graph of f(x), showing all the important features. 3

Please Turn Over
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Question 5 (8 Marks) Commence a NEW page. Marks

(a) Write down the domain and range of these functions:
i. y = x2 + 8x+ 11 2

ii. y =
1√

16− x2
2

(b) Let f(x) = 3x+ 5 and h(x) = 3x2 + 3x+ 2

i. Find f−1(x) the inverse function of f(x). 2

ii. Find a function g such that f(g(x)) = h(x) for all x. 2

Question 6 (9 Marks) Commence a NEW page. Marks

(a) A is 3 km North and 4.5 km East of P . The Bearing of B from A is 155◦. Find
the distance PB, if the distance AB is 15 km.

4

(b) Consider a triangle ABC.
i. Use the sine rule and the cosine rule simultaneously to prove that

cos2A+ sin2B + sin2C = 1 + 2 cosA sinB sinC

3

ii. Let ∠A = 60◦ and ∠B = 45◦. Use (i) to find the exact value of sin 75◦. 2

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

(a) A right angled triangle ABC has an area of 25 cm2. P and h are the perimeter
and the hypotenuse of ABC respectively.

i. Show that h =
P 2 − 100

2P
2

ii. Sketch the graph of the function h. 2

(b) Let f(x) be a function defined as f(0) = 0 and f(x) = f(x − 1) + 2x − 1 for
x ≥ 1. Find an explicit formula for f(x).

3

End of paper.
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