
MATHEMATICS EXTENSION 1
2020 Year 11 Course Assessment Task 3

Tuesday, 30 June 2020

General instructions

• Working time – 60 minutes.
(plus 5 minutes reading time)

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

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

• NESA approved calculators may be used.

• All necessary working should be shown in
every question. Marks may be deducted for
illegible or incomplete working.

• Attempt all questions.

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

• A NESA Reference Sheet is provided.

Class (please ✔)

© 11MAX.1 – Ms Madden

© 11MAX.2 – Mr Siu

© 11MAX.3 – Ms Ham

© 11MAX.4 – Mr Sekaran

© 11MAX.5 – Mr Ho

NESA STUDENT #: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . # BOOKLETS USED: . . . . .

Marker’s use only.

QUESTION 1 2 3 4 5 Total %

MARKS
7 10 9 14 10 50
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Question 1 (7 Marks) Commence a NEW writing booklet Marks

(a) Rationalise the denominator
4 + 3

√
5

2−
√
6
, leaving your answer in the simplest form. 2

(b) Sketch the graph of y = |x+ 4| − 3, showing all important features. 2

(c) Consider the piecewise defined function

f(x) =







1

x
for x ≤ −1

2x + 2 for x > −1

i. Draw a neat sketch of the graph of y = f(x) on one-third of a page in your
writing booklet.

2

ii. Hence state the range of the function, using interval notation. 1

Question 2 (10 Marks) Commence a NEW writing booklet Marks

(a) Differentiate y =
11

x5
, writing your answer without a negative index. 2

(b) Find the equation of the normal to the curve y = 6 + 8x− 3x4 at x = 1. 3

(c) Evaluate: lim
x→∞

3− x− 2x2

5x2 − 7x+ 4
. 2

(d) Differentiate f(x) = 6− 9x2 from first principles. 3
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Question 3 (9 Marks) Commence a NEW writing booklet Marks

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

i. Find h(x), where h(x) = g
(

f(x)
)

. 1

ii. Find the largest domain containing only positive values of x, for which h(x)
has an inverse function.

1

iii. Hence find the inverse function of h(x). 2

(b) The diagram below shows the graph of the curve y = f(x) where f(x) =
4x+ 4

x+ 2
for x > −2.

1 2−1−2
−1

−2

1

2

3

4

x

y

f(x) =
4x+ 4

x+ 2

On separate diagrams, sketch the graphs of the following curves, showing clearly
the intercepts with the axes and equations of any asymptotes.

It is recommended you draw or trace a copy of y = f(x) on to your writing
booklet to use as guidance to demonstrate your understanding.

i. y = |f(x)|. 1

ii. y2 = f(x). 2

iii. y =
1

f(x)
. 2
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Question 4 (14 Marks) Commence a NEW writing booklet Marks

(a) Fully simplify: 9 cos2 x+ (2− 3 sinx)2. 2

(b) Find the exact value for tan (α+ β) given that cosα =
√
3

4
for −π

2
< α < 0 and

sinβ =
√
2

2
for 0 < β < π

2
.

(You do not need to express your answer with a rational denominator)

2

(c) Consider the trigonometric function:

y = sin(3x− π) + 1

State the necessary transformations, in the correct order, that are need to be
applied to y = sinx to graph the above trigonometric function.

3

(d) Prove the following trigonometric identity:

sin 2x+ sinx

1 + cos 2x+ cosx
= tanx

2

(e) From point O on the ground, Mannan observes a drone flying horizontally from
point A at a bearing of 310◦T and angle of elevation is 68◦. After flying 400m,
the drone reaches point B and the bearing changes to 038◦T with an angle of
elevation of 46◦.

O

C

A

D

B

h

400m

68◦
46◦

38◦

310◦

i. Show that OC = h tan 22◦. 1

ii. Show that the height h of the drone is given by

h =
400√

tan2 22◦ + tan2 44◦ − 2 tan 22◦ tan 44◦ cos 88◦

3

iii. Hence calculate the height of the drone correct to 2 decimal places. 1
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Question 5 (10 Marks) Commence a NEW writing booklet Marks

(a) Differentiate with respect to x : f(x) =
3x2 + 2

x+ 1
2

(b) Find the coordinates of the stationary point of the function below, and classify
its nature with suitable working out.

y = x2 − 2

x

3

(c) A water tank is being filled at a variable rate. The height of water h cm at any
time t minutes, is given by

h(x) = 2t2 − 4t+ 50

i. Find the initial height of water in the tank. 1

ii. Find the instantaneous rate of change of the height of water when t = 4
minutes.

2

iii. Find the average rate at which the height has changed over the first 4
minutes.

2

End of paper.
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