QUESTION 1

(a)
(b)

\C)

Find the perpendicular distance from the point { 1,4 )to the hine 4y =3x -~ 2.

Fully factorise 2x° — |128.

Differentiate with respect to x

. : .. }2'—1
{1}  y=sm22x (n})  y=loge 3;+2

Find the remainder when the polynomial P(x)=x%—2x* -3 isdivided by {( x-2).

V3
Evaluate: dx
'\/ 4 - x-

QUESTION 2 ( Starta new page )

(e)

A fair six faced die with faces numbered 1,2.3.4.5.6 is tossed seven times. What 15
the probability that a "6" occurs on exactly two of the seven tosses.

A circular plate of radius R cm. 1s heated so that 1ts area expands at a constant rate
of 5cm-~ per minute. At what rate s its radius increasing when R = 10 cm.

Use the stibstitution u =tan x toevaluate:

o

3
-
J{secx tan x )~ dx

cos 20 _
Prove that —~ cos B+sm H .

cos O —sin O

I

K{Z—}{){:O'

Find all solutions to:



~

el

QUESTION 3 ( Start a new page )

(2) In tnangle ABC given, D lieson AB,E lieson ACand £ BDC= Z BEC.

Copy the diagram onto your answer sheet and prove that /Z ADE = Z BCE giving all
reasons. '

B C

(b) An object moves X metres along a straight line after t seconds in simple harmonic
motion, with eguation of motion x{t) =2 + 3 sint + 4 cos t. Find:

{1) its amphtude.
(11) the fime it takes to travel 100 metres.

(c) Prove by mathematical induction that:

1 2 3 = 1
Tt ATt T T T (e T

where n 15 a positive integer.

QUESTION 4 ({ Start a new page )

(a) (1) Neatly sketch the curve y—2 sin” (-3}5)
A o/ .
(11) Find the volumé generated when the area between the curve y =2 sin (gj

and the y—axis 1s rotated one revolution about the positive y—axis.

dy

{b) The gradient function of a curve is given by T i+y , and the curve passes

through the point { 1, 2 ). Find the equation of the curve and state its RANGE.

(¢) Findall values of 9 for which cos :8 = sinf cosf




QUESTION 5 ( Start a new page )

(2)

(b)

T dy

A function is defined by x =siny for IR Find - in terms of X.

S

A circle is tangential to the x-axis and has its centre lcm. right of the y-axis. The
diameter AC isinclined at 60° to the x—axis. The line segment CD 1s lem. long

and 2 CBD = 14°. ( diagram not to scale )

Y

COPY THE DIAGRAM ONTO YOUR ANSWER SHEET

Show that the diameter of the circle is 4 cm. { to the nearest centinietre).

Find the equation of the circle.

The point E lies on the circumterence of the circie between A and D.

Find Z AED giving all reasons.

The circle is now rolied along the x—axis such that the centre s displaced
by 3cm. in the positive direction. With the circle in this position, how far is

the point C above the x-axis.

\



QUESTION 6 ( Starta new page )

{a} A particle 1s projected from a point ( 0,12 ) at an angle of 60° to the horizontal with
a velocity of 50 metres/second. The equations of motion are:

% =0 and  Y=-g (take g=10m/s>)
Yl Y
0.12) 6%
P
0 P X

Using integration, find the velocity of the particle at the point P where 1t strikes
the x—axis.

(b) Let each different arrangement of all the fetters of PROPRIETY be called a word.

(1)  How many words are possible.
(i1)  In how many of these words will the letters ETY be together.

(m} A PR isnow deleted. The letters of the remarmng word PROIETY are now
shuffled and four letters drawn out at random. What is the probability that they form the

word POET.

(¢} The acceleration of a particle moving x metres along a straight line after t seconas
15 given by:

d=x _
«:it2
When t=0, v=0 and x=— \E metres.

10x — 4x3

(i)  Find an expression for v= as a function of x.

(i1} Briefly describe the motion of the particle,



QUESTION 7 ( Start a new page )

(a)

(b)

Ross and his wife Evelyn both work for the C.5.LR.O. and each earns a salary

of $48,000 annually ( ie; 52 weeks ). They each contribute 6;—% of their annual
salary to a superannuation fund which earns interest at a rate of 5% per annum
compounded fortnighly.

Ross contributes to the fund for ten years, but Evelyn decides to withdraw from the
fund at the end of eight years and invest her lump sum payment for the next two years
at an interest rate of 12% per annum compounded monthly.

They agree that the difference in their lump sum payments at the end of ten
years will pay for a holiday for their daughter Sherry.

(i}  Calculate the lump sum Ross will receive at the end of ten years.

(i) Calculate Evelyn's lump sum payment at the end of ten years, and who will pay
for Sherry's holiday.

2
(1)  Neatly sketch the curve f(x) = 11_::‘2 , clearly showing all x,y—intercepts
and asymptotes.
. . . ~1,1-x :
(1) Differentiate y = cos (1 0 ) with respect to X.

(ii)  Using (i) and (ii) or otherwise, neatly graph y :ms_l (1] ;;;) .

END of PAPER
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