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Directions to candidates:
s All questions are to be attempted.
o Marks may be deducted for careless or badly arranged work
s  All necessary working must be shown in every question.
s Answers to questions 1-4 are to be written in Booklet 1
e Answers to questions 5-7 are to be written in Booklet 2
e Additional booklets available if required

o Start a new page for each question
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TOTAL

Questions 1-4 are to be done in your first booklet.
Questions 5-7 are to be done in your second booklet.
Extra booklets are available if needed.
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Question 1 (12 marks)
a) Solve for x and graph on the number line:

__é__ <3
x-3
b) P4.-6) Q (9,4). Find the co-ordinates of the point R which
divides PQ externally in the ratio 8:3

¢) Find the general solution to

tan(6 + g) =3

d) Prove using Mathematical Induction:

" 2 2
Zk3=————n (”4+1) n21
k=1

Question 2 2 marks
Start a new page
a} Find the term with the largest co-efficient in the expansion of

(Bx+5)"°

b) Find the constant term in the expansion of

1
(2x--=)
X

c) - Using the expansion of (1+ x)" and differentiating both sides,
/ prove that

Y (-D*'e"C, =0

k=1
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Question 3 (12 marks) 8}1‘:221::/{2{ 5 (12 marks)

Start a new page

a) P(x)=x"+3x*+6x—5 hasaroot ¢ between 0 and 1.

a) i) Show that 2
—d‘(SiH_‘ x+cos x)=0 Using ¢ =0.5 as a first approximation, use one application of Newton’s method to find a better
dx approximation for & (to 1 decimal place). ' (2)
ii) Hence or otherwise graph f(x)=sin" x+cos™ x 2) b) i) Express 3sinx + cosxin the form Rsin(x+ o) (2)
ii) Hence or otherwise find the general solution to )
. b) Show that for x -1 3)
1 V3sinx+cosx=1
tan” x + tan™ — =~
I+x 4 dx .
( c) Given that Z =5x and x=35 when ¢ =0, find x in terms of ¢ (3)
t
¢) Sketch the graph of y =2sin™ 4 stating domain and range 3)
L ‘ d i) Sketch the function y = (x —1)(x— 3),xeR, (1)
@) Simplify sin26(tan8+ cot) @ 'ii Explain why y= f(x) does not have an inverse function. )
iif) Suggest a restriction on the domain'of f(x) so that an inverse function f (x) exists
(1)

Question 4 (2 mary ‘

Start a new page

3
3x+1
a) Evaluate J. a dx by substitution, using u=x+1 (3)
o VxX+1
1
! )
dx {
b) Find | ———
) ! 1+4x° @

¢} A committee of 5 people is selected at random from a group of 8 mén and 4 women.

i) How many different committees can be chosen? (2) )

ii) What is the probability that a particular man, Peter, and a particular woman, !
Sally, are selected for the committee. (2)

IIC7

d) Express in simplest form. (2) .

n
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Question 6 2marksy

Start a new page

a) P(2ap,ap®)and Q(2aq,aq’) are two points on the parabola x* =4ay

i) Show that the equation of the tangent at Pis px—y= ap2
i) R is the point of intersection of the tangents at P and Q.
Show that R has co-ordinates (a(p +¢),apq)

iii); If the chord PQ passes through the focus, show that pg = -1

if) Find the locus of point R

b) A particle moves in Simple Harmonic Motion:with velocity v when it is x units to the

right of the origin, given by
v=A-12+8x—x*
i) Find the two positions where the particle comes to rest.
ii) ‘What is the amplitude of the motion?
iii)\ Find the acceleration as a function of x

iv) What is the period of the motion?
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Question 7 @2 marks)

Start a new page,

a) A spherical balloon is being inflated at a rate of 100 ¢m”® per second.
Find the rate of increase of surface area when the radius of the balloon is 10cm. 4)

4
NB For a sphere, volume V = —3—7rr3 and surface area A = 47r°

b) A particle is projected from the top of a tower 50 m high with a velocity of 40 m/s at an
angle of 6 to the horizontal.

0
Place the origin at the base of the tower as shown. Use g ==10m /s*

i) Show that the position of the particle at time t is given by

x=40tcos8 and y=-5¢* +40¢sin6 + 50 2)
i) The range of the projectile is 200m. Show that the two possible values of 0 are
given by
5tan’@-8tanf+3=0 )
iii) Hence find the two possibie values of 6 )

c¢) In Sydney, 40% of homes have only one occupant. If 4 homes are selected at random,
find the probability that at least 3 homes have only one occupant. 2)
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