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General Instructions

e Reading Time — 5 minutes
e Working Time — 60 minutes

e Write using black pen
e NESA approved calculators may be used

e A reference sheet is provided
e In Section Il, show relevant
mathematical reasoning and/or calculations

NAME:

Total marks — 40

Section | -4 marks (pages 2-3)

e Attempt Questions 1 -4

e Allow about 7 minutes for this section
Section Il — 36 marks (pages 5 —7)

o Attempt Questions 5-7
e Allow about 53 minutes for this section

TEACHER:

STUDENT NUMBER:

Question 1-4 5
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Further
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Techniques Q2,3 /2
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Further
Trigonometry and
Rates of Change
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/12
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Section 1

4 marks

Attempt Questions 1-4

Allow about 7 minutes for this section

Use the multiple choice answer sheet for Questions 1-4.

1 What is the domain of the function sin™! (3x) ?

A Eax<Z

6 6
B. —léxél

3 3
C —3—” <x< 3—”

2 2
D -3<x<3

A. £+Esin 4_x
2 4 3



The curves f(x)=arcsinx and g(x)= Jx intersect at (0,0) and (a,b)in the

first quadrant as shown. The region enclosed by the curves is rotated about the y-axis.

Y

C; f(x) = arcsin(x)
g(x) =x

a 2
A. ﬂJ x—(sin_1 x) dx

0
~b
B Vs sinzy—y2 dy
Jo
rb )
C Vs (siny—yz) dy
Jo

What is the exact value of sin™ (cos(afr)) where a can be any value in the interval (1, 1.5) ?

A. ar

B. T—ar

C a7z—3—ﬂ-
2

D a7r+£
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Section 11

36 marks

Attempt Questions 5-7

Allow about 53 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In questions 5-7, your responses should include relevant mathematical reasoning and/or calculations.

Question 5 (12 marks) Use a SEPARATE writing booklet

a Differentiate cos ' (3x). 1
(@)
3
(b)  Find j 2 _dx 3 2
o 9+4x

8
dx 3

(©) Use the substitution u =3x+1 to evaluate J

X
0vV3x+1

(d) The radius of a circular oil spill is increasing at a rate of 3 metres per minute. 2
Find the rate at which the area covered by the oil spill is increasing, when the radius
is 20 metres?

T

, 4
2

(e) By writing cos x —sinx in the form Rcos(x+a), where R>0 and 0 < <

solve cosx =sinx+1 inthe domain 0<x<2r.



Question 6 (12 marks) Use a SEPARATE writing booklet

(a)

(b)

(c)

Find j c0s 36 sin56 dé .

Let f(x)=x3+3x+1.

(i)

(i)

(i)

Explain why f~'(x) exists.

Find the point(s) on the graph of y = f~'(x) where the gradient is é

log, x)2

Use the substitution u =log, x to find J( dx .

X

_log,x
Jxo
2

The line y =k intersects the graph of y = f (x) at x=e".

Consider the function f(x)

A student designs a glass ornament which can be modelled by rotating the region
bounded by the curve, the coordinate axes and the line y =& about the x-axis.

By first finding the value of £, find the exact volume of glass used in the ornament.




Question 7 (12 marks) Use a SEPARATE writing booklet

(a)

(b)

(c)

You are given that cos36 = 4cos> @—3cos6 . DO NOT PROVE THIS.

1 By substituting x = cos® in the polynomial equation 8x> —6x+1=0 , show that
(i) y g poly q

cos 36 = —l.
2

(1))  Using the result of part (i), prove that cos%[cos%zcos%Z = —% .

sin x

Consider f(x)=tan_1( j, O<x<r.

cosx—1

(1) Show that f ’(x) is constant.

(i)  Hence sketch the graph of f(x).

A curve C is defined by the following set of parametric equations:

x=sinfd
}, where 0<0 <27

_ —cos0

y=e
A point P traces the curve C as the value of @ changes at a constant rate of

0.2 radians per second.

Find the exact rate at which the gradient m of the curve at P is changing when 6 = 277[

NOTE: The gradient m of the curve C at any point P on the curve is given by Z:—y
X

End of paper
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Quesrion S
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Queston 5 (ontd)

(d) d_'( =3 QA_‘. = ? whea =20
dc Ak )
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Question &

a) g Os30sinSOdO = g 20 (S8438) + S0 [S8-26) 4g
2
using peoducks Yo sums  A=S8 B=30

-1 &(g‘m 86 +sin26) do
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Questionn & contd
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Question T (ortd)

Q) tondd -
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Buestion T (wntd)

x = S\n\O de - p.2 ( qiven)
-~ oSO ab
4=€
dm
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