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General Instructions

=  Reading time — 5 minutes

e  Working time — 90 minutes

* NESA approved calculators may be used

=  Write using black pen

*  Marks may not be awarded for careless or badly arranged work
¢  An HSC Reference Sheet is provided

»  All necessary working should be shown

Write your student number at the top of every page

Total marks — 60

This examination censists of 6 questions worth 10 marks each.

The answers to all questions are to be returned in separate bundles clearly labelied Question 1, Question 2,
etc.

This paper MUST NOT be removed from the examination room,
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Question 1 ( 10 Marks)

(a) Find the coefficient of the x* term in the expansion of Z§=0(2) (x* )6k (3)k

(b) Evaluate x and y if
(V3-1)5=x+yV3

(c) Use the substitution u = t2+2 to find [ t3Vt2 + 2 dt

(d) If @ =cos™ xand B=cos™ 3y show that
cos(cos™ x—cos"'13y) =3xy +4(1- x* J1-9y?)

Question 2 (10 Marks) Start a new sheet of paper

(a) Find the constant term in the expansion
(5+x)*(1—2)3

(b) Differentiate x* cos™1(3x)
(c) Find the exact value of sin~*(sin 1)
(d) Find the gradient to the curve y = tan *(sinx) atx =

(e) Find the general solution of the equation

2cos3xsindx + 2cos3x —sindx—1=0
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Question 3 (10 Marks) Start a new sheet of paper

(2) The coefficients of x and x? in the expansion of (1 + ax)" are —20 and 180 respectively.
Find the values of @ and n

(b) Find the exact value of cos(2 cos™* x + sin™* x) when x = §

(¢) (1) Find the domain and range of the function f(x) = 2 cos™1(1 — x)
(ii) Sketch the graph of the function f(x) = 2 cos™*(1 — x)

Label clearly the coordinates of the end points.

Question 4 (10 Marks) Start a new sheet of paper
(a)  This is the graph of y=f(x)

¥
IE
o i X
Copy the graph onto your answer and draw the graph of y = £~ (x) on the same set of axes 2
(b) What is the inverse function of y = 4—:;? 1

©If f(x) = 2 cos™? (-"-) — sin~1(1 — x2)

vz
(i) Find f'(x) 2
(ii)  Hence or otherwise, show that 2 cos™1 (%) - sin"1(1—-x?%) = g 2

(d) Water is pumped out of a 10 000 litre storage container through a valve such that the

water is flowing out of the storage container at the rate of 2.4¢ litres per second (¢ 20).

)] Show that if the tank was initially full, then the volume of water in the tank is 2
given by V =10 000 ~ 1.27.

(ii) How long before the tank is only 30% full? Answer to the nearest second. 1 .
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Question 5 (10 Marks) Start a new sheet of paper

(a) Find the exact area bounded by the curve y = 3 sin"*(2x), the x-axis and the line x = %

d
(b) (i) Use the substitution y = v/x to find f———i—

Jx(1-x)

‘e 1 . dx
ii) Use the substitution z = x — = to find another expression for
(i) 2 P f x(1-x)

(iii)  Use the results of parts (i) and (ii) to express sin~*(2x — 1) in terms of

sin™*+/x for O<x<1
Question 6 {10 Marks) Start a new sheet of paper

(a) Let (3+2x)20 =320 a.x".

i) Write an expression for a,
. a 40-2r
if) Show that ——% =

ay 3r4+3

iii)  Hence find the greatest coefficient in the expansion of (3 + 2x)2°

4
Va—x2

(¢)  Find ;—x (tan™* g—) 2 and hence find the exact value

dx

2
)] Find the exact value of )

END OF EXAMINATION
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Mathematics J:X_H Question 2.

Suggested Solutions
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MATHEMATICS Extension 1 : Question. 4 _
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MATHEMATICS Extension 1 : Question. Y, ..
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MATHEMATICS Extension 1: Question S
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MATHEMATICS Extension 1 : Question. 6
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