Afternoon session | Friday 8th Aﬁgust 1997.
Time Allowed —.Two Hours

EXAMINERS

Graham Arnold, John Paul IT Senior High, Marayong
Sandra Hayes, All Saints Catholic Senior High, Casuia.
Frank Reid, School of Mathematics, University of NSW.

DIRECTIONS TO CANDIDATES :
ALL questions may be attempted.
ALL questions are of e
All necessary working should be shown in every question.

Full marks may not be awarded for careless or badly arranged work.

Standard integrals are printed at the end of the exam paper.

Students are advised that this is a Trial Examination only and cannot in any way guarantee the content or the format of the
Higher School Certificate Examination. However, the committees responsible for the preparation of these ‘Trial
Examinations’ do hope that they will provide a positive contribution to your preparation for the final examinations.




Question 1
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(a) Show that Zx— o —

(b) Soive the equation sin
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(i) Find the domain and range of the function y=4 cos > L%J
(ii) Sketch the graph of the function y= 4 cos - (g—) showing clearly theintercepts

on the coordinate axes and the coordinates of any endpoints.
o s NP L X
(iii) Find the area of the region in the first quadrant bounded by the curve y=4 cos 1(5)

and the coordinate axes.

Question 2
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(a) Solve the inequality

(b)
P(”r #) , where t>0, isa point 4
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on the parabola x” = 4y. ‘ y 4 x =4y

The tangent to the parabola at P \ /

cuts the x axis at 7.
\ /P(Zt,tz)
Z OPT =6 . \ ﬂ/

(i) Find the gradients of OP and TP. = £ >
t 0 / T X
tan 0 = = <
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A is afixed pointen a circle centre O, radius lcm. /\ : 5

P is a variable point which moves around the circle
with@ constant speed of one revolution per second. 0 \

£ AOP=9 . » A‘M\/




Question 3
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(@) Find | —=7——= dx using the substitution x=u", u>0 .
J v \ 1+ \I.X) .

(b) The region bounded by the curve y = sinx, the x axis and thelines x =% and x =%
is rotated through one complete revolution about the x axis. Find the volume of the solid
so formed.

(©) A particle moving in Simple Harmonic Motion starts from rest at a distance 10 metres
to the right of its centre of oscillation O. The period of the motion is 2 seconds.
(1) Find the speed of the particle when it is 4 metres from its starting point.

(i1) Find the time taken by the particle to first reach the point 4 metres from its starting
point, in seconds correct to 2 decimal places.

Question 4

(a) One of the roots of the equation x> +ax* +1=0 is equal to the sum of the other two roots.

. a . :
(1) Show that x =-— > is a root of the equation.

(i1) Find the value of a.

(b)
(1) Sketch the graph of the function f(x) = e " —4 showing clearly the coordinates of
any points of intersection with.the axes and the equations of any asymptotes.

(ii) On the same diagramysketch the graph of the inverse function f™'(x) showing

clearly the coordinates of any points of intersection with the axes and the equations
of any asymptotes.

(1i) Explain why the x coordinate of any point of intersection of the graphs y= f(x)
and y= f~'(x)psatisfies the equation e” — x—4=0.

(iv) Show the equation e —x—4=0 has aroot between x =0 andx =2, and use the

'halving the interval' me hO to find this root correct to the nearest whole number.
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Two circles, one with centre C and radius 1cm and the other with centre Oand radius 3cm,

touch each other externallvat P. AR igca commonitancent to the two circles. CD 1g drawn
touch each other externaliyat /. Ap 1s-a commoftangent (@ghe two circles. (L) 18 drawn

perpendicular to OA to complete the rectangle ABCD.The'common tangent to the two

circlegat Pmestc AR at T
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(b) A particle ismoving onastraight line. At time t seconds it has displacement x metres 6
from a fixed point«@on the line, velocity v ms™ and acceleration @ ms™. The particle
starts from ,Q<@nd at time ¢ seconds v =(1— x)’.

(1) Find an expression for a intermsof x .
(i1) Find an expression for x interms of 7 .

(ii1) Find the time taken for the particle to slow down to a speed of 1% of its initial speed.




(i) Write down the Binomial expansion of (1+x)" in ascending powers of x.

(i) Find the value of n such that the coefficient of x* is twice the coefficient of x°.

(b) A motorway pay station has five toll gates, three of which are automatically operated and

texr rorg

A whinh o ad e with tha of tha
tWO O1F Wil arc xuculuauy Uy\datbu Drnivers with the exact uluuv_y Capt usc auy one ot thc

five gates, but drivers requiring change have to use one of the two manually operated gates.

A Ford r*|r1vnr a Holden driver and a Tovota driver use the motorway every dav
moigen ar 1C 2 1 0Yyola aQriver use ine molgrway evel ay.

1 : ; but the J 1er two drivers have the'exact money
Find th umber of ways inw h h he three drivers can go through the pay station so tha
they all use different gates.
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(i1) On another day, all three drivers have the exact money. Find the number of ways in which
the three drivers can go through the pay station so that exaetly one goes through a manuclly

operated gate.

(c) Itisknown that 5% of men are colourblind. A random sample of 20 men is chosen.

(1) Find the probability, correct to two decimal plaées', that the sample contains at most
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(a) When a particle is fifed in the open from a point O at a speed of 40 ms™ and at an angle
6 above the horizontal, where 0 <6 <% , you may assume without proof that the

horizontal displacement (x metres) and the vertical displacement (y metres) of the particle
from O attime ¢ seconds afterfiring are given by

X =40 L€os0 and y=40tsin8 - 57
1f the Aarticle 1c fired with the came eaneed from a naint 7)) an the flaar af 2 harrantal trinnal
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of height 20 metres; find the maximum horizontal range of the particle along the tunnel

(b)
(i) Use the method of mathematical induction to show that if x is a positive integer then
(1+x)" =1 isdivisible by x forall positive integers n > 1.

(i1) Factorise 12" —4" —3" +1. Without using the method of mathematical again, use the

result of part (i) to deduce that 12" —4" -3"+1 isdivisible by 6 for all positive
integers n 1.




