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General Instructions

Reading Time - 5 mins
Working time - 3 hours .

Attempt ALL questions

" ALL questions are of equal value

All necessary working should be shown
in every question. Marks may be
deducted for careless or badly arranged
work.

Standard integrals are supplied
Board-approved calculators may be used.
Diagrams are not to scale

Each question attempteld should be started

on a new sheet. Write on one side of the
paper only.
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Factorise 5x°— 2x—3

Evaluate correct to one decimal place

3.24

v9.75~-3.58

If hix)=x"-x+3

() Evaluate h(-2)

(i)  For what values of x is k(x) =45

Express 0.58 as a fraction.
Solve  |x~5| =6

Find the value of x

Solve2—-3p <7

NOT TO SCALE
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QUESTION 2

(a) Differentiate:

1
0  2Jx
() K&

(b) A girls finds the angle of elevation of the top of a cliff to be 15°, She then
walks 100m directly towards the base of the cliff and finds the angle of
elevation of the top to now be 25°. How high is the cliff?

(c) Find:
(i)  fsec?3xdx

@) [ Gx-3)° dx

o
iii
(i) J‘2)«:+3
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QUESTION 3
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NOT TO SCALE

In the diagram AB =BC and CD is perpendicular to AB.
CD intersects the y axis at P.

Copy the diagram onto your answer sheet.

@
(b)
(©)
@
(©)
®
®

Find the length of AB.

Hence show the co-ordinates of C are (2,0)

Show the equationof CD is 3x+4y = 6

Show the coordinates of P are (0, 1'%)

Use Pythagoras” Theorem on A POC to show the length of CP is 2% units
Prove that A ADP is congruent to A COP.

Hence calculate the area of the quadrilateral DPOB. ‘
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QUESTION 4
(a) 4
/x y
NOT TO SCALE
A horizontal bridge was built between points X and Y.
Cables were used to support the bridge as shown in the diagram above.
The distance between the cables AB and AC was 5 metres.
Cable AC was 40 metres longand £ ACB = 60°.
@) Show that the height of A above the horizontal bridge is 20V3 metres.
(i)  Use the cosine rule to show the exact length of the cable AB is 5V57 metres.
(b)  An arithmetic series has a sum given by S, = 251 — 2%, 6
) Find the second term (i.e. S - S§))
(ii)  Show thatthe nthtermis T, =27—4n
(ili)  Find the first term of this series greater than — 500
(¢)  One case contains 6 biros and 5 pencils and a second case contains 2

8 pencils and 6 biros. If a case is selected at random and one piece
of writing equipment chosen at random from it, find the probability
that a biro will be chosen. N

QUESTION 5

(®

NOT TO SCALE

Wasteland bordering a river bank and a straight road was fenced off and used as a
recreational park. Perpendicular distances from the road to the river bank are shown
on the diagram.

Use Simpson’s Rule, with 5 function values, to approximate the area of the
recreational park.

(b) A parabola has equation:
P12y +2x+1=0
(@) Find the vertex of this parabola.
(if) ~ What are the co-ordinates of the focus?

(iii)  Name the equation of the directrix.

(c) In the diagram:
FB1.4B,EC | EB and AF||BC.
6} Prove that A CBE llA ABF
(i)  IfEC =xunits, BC =y units
and AF is four times

the length of EC, find the length
of AB in terms of x and y.
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QUESTION 6.
(3)  Find the equation of the tangent to the curve y =x Inx
at the point (1,0)
()  Given 5 a+vb  Find a and b
J5-2
) Consider the curve y =x° — 3x,
@) Name the three points where the curve cuts the x axis.
(i)  Find the stationary points and determine their nature,
(iii)  Find the point of inflexion.
(@iv)  Sketch the curve showing all relevant features.
QUESTION 7
(@  Mary joins a firm and pays $500 at the beginning of each year
into a superannuation find, and received interest compounded
at 9 per cent per annum. She leaves the firm after 15 years.
How much superannuation has she accrued?
(b)  For what values does & does the equation
x - (k + Dx =1 have:
@) equal roots
(i)  no real solution
(c)  Find the equation of the line through the point of

intersection of 5x—2y + 3 =0 and 2x + oy+1=0
and also passing through the point (1, -2).

QUESTION 8

@

NOT TO SCALE

In the diagram the length of the arc PQ is 30 cm.
The radius of the circle is 70 cm.

@ Show that £ POQ = 25° to the nearest degree.

@ii)  Find the shaded area correct to the nearest cm>.

(b)  The region bounded by the curve y =x°, the y-axis and the
line y =& isrotated about the y axis.
Find the volume of the solid formed.

(c) Find the area bounded by the curves y =e¢”* and y =e™ and the
line x =2,

(d If2%*. 4%=8*" find the value of x.
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QUESTION 9,

@ IF3P+g5+5 SAG+D? +Bx+ 1)+ 3
Find the constants A, B and ¢

®)  Ifoand B are the roots of the equation

3
W -2x+1=p
evaluate @ o+ B
i  op
(i) ;}?Jrﬂ\ﬁ(;

Peter and Chris used the spinner shown above to
spinner twice and added the results of the two
took his turn. The player with the highest sco

play a game. Peter spun the
spins to get his score. Chris then
Te won the game,

@ Use a diagram to show all the possible scores Peter could
have achieved when he played the game,

() Whatis the probability that Peter scored 6 in the game?

(i)  Peter’s score was 6. What is the probability that Chris won the game?

@ @ Sketch the graph of y = sin x + oo X forO0<x<2g

(i)  Use your sketch to solve the equation sin x + cog x = 0
in the domain 0 <x<2=m

QUESTION 10.

(a) Find the equation of the normal to the curve
. 7
y=sin 2 x at the point (—2— ,0)

(Leave your answer in terms of 7. )

2x (2x)*
Tt
1+x*  (1+x?) N ,
for what values of x does this series have a limiting sum?

(b)  Given the series 1+

. . os
(¢) A sphere, centre corresponding to the intersection of the x and yax
has radius 7 units (see diagram).

A cylinder is to be cut from th_e sphere as ghi)wzn in the diagram.
The point P(x, y) lies on the circle x* + 37 =%

P{x,y)

: 2.2
@ Show the volume of the cylinderis ¥ =2z(r* —y?).y

(i)  Find the maximum volume of this cylinder in terms of 7.

End of Paper
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