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- QUESTION FOUR  (Start n new answer booklet) QUESTION FIVE  (Start a new ausawer hosoklot)
BTHS bt Ll

C Marks
[471 ) : tS] (x) (i) Solvelogyr - Jogg(e 4y 2

(it} Solve sinr = b, whewe (a2 e 2n

%
IR

(4} (b)

ig

Inn the diagram above, Gisngle ATFC has a right-angle at I, angle BAC=45" and
Al - Zaadts A cirenbar nre, centre A and rading A5 cuts the side AC at 1. Find
the exact aren of the shaded pertion 1D,

{4} (1

In the diagram above, ABCD ina patallctopoans anl P60 aee the sidpoints af e
sides AR, DC respectively. The intervals PH and 25 we drawn perprenidienta bt
diagenal DB,

{i} Prove that the trinagles PBER aut DS are congruent,
(it} 1§ AR = Weng, PR = 3em amd I Mo, find the fongth of 51

iﬁ] {¢) The cquation (7 - 2y - By ;} pepresents o paaaboks

(i} Write down the coordinates of the veriex

{ii) Find the focal length.
A motarist drives 50k from town T 1o landmark L on a bearing of 6507, He then

drives 75 knt to resort fLom i beating of 1507, (i) Find the s inteseepts of the parabots

(i) Foplain why /TLRE gy - (iv} Skelh the geaph of the parsbobn, ad shom tHie focus sl disectiiy on van

diagrnm.
{ii} e the conine rade to find the distanee hetween T and I Lo the nearest kilanedre,

;4] (o3 (33 Weite down o formnb i ters of 1, aaud o for the sam of the Brst o terms of

an rasthisetie segies

(i) The werkly wages of the T employres in a cerlain company add up Lo 385000, H
thene wages are Hsted in ascendiog, evder from the most junior Offiee Clerk to the
Ransging Ditector, they form an arthmetie sequence with a common difference
A %10 What s the weekly wige of the muost junior (ffice Clerk?

&
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QUESTION 81X (Start a new anawer booklet)
The function f(z} is defined by the rule f(2) = e he,

Li] (a) State the domain of f(z).

[2,1] (b} Show that f{z) is an even funciion. About which line is an even function symmetrical?
Ll_] (¢} Explain why f{z} = e et

Li-{j {d} Find the sintionary point of y = f(x) and detenmine its unture.

{_1_} (€} Use the product rule to show that f*(z) = (z? ~ 1)e” %",

I:ﬁi {f} Find the two points at which f"{z) = 0 and show that they are both pointa of inflexion.
{ﬂ (g} What value does f{z) approach as 2 becomes large?

[_2J (h} Use the information found in the parts above to sketch the graph of y = f{z).

(Exmm continses next page ..,)
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QUESTION SEVEN  (Start a new answer booklet}
Marks

E’i] {a} (i} Sketch the graph of the function y = cos 2z for ~x <1 < 7.

{ii) On the same disgram, sketch the hne x 4 2y = 1.
(iti} Hence determine the pumber of sofulions of the equstion 2e082r = 1 or

{(iv) Lot the nega

selution be 1 == N. Indicate N on your diagram,

[ﬂ (b} James had a full drink bottle containing 500 ml of Gatornde, He drank from it so that
the velume, V millilitres, of Galorade in the bottle changed at a rate given by:

dv -
W {3t~ 20y millilitres per second.

p :

{i) Find a formula for V.

{i1) Show that it took Jumes 50 seconds Lo drink the contents of the botile.

{iii) How long, to the nearest second, did 3 take Janes to deink balf the contents of
the bottle?

{Exnm continnes overleal . )
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QUESTION EIGHT (Start a new answer booklet)
Marks 7
°

[3) (a) (i) Show that/ i”uilfi dx =1n3.

{#) Use Simpson's rule with five function values to find an approximation to In3.

[5] s /A

-

The regicn A is bounded by the curve y = z° and a minor are of the circle 27 +y* = 12

(i} By solving Lhe two equations simultaneously, show that points P and Q both
hinve y-coordinate 3.

@9 (i) ?‘rme that f.h: volume generated when the region A is rotated about, the y-axis
is 2 {163 %v)unita’. {CARE: The rotation is about the y-axis, not the z-axis.)

E&j (<} ’}jim population W of Williamlown is increasing exponentially ascording to the equa-
{ tion W = Woe® M while the population H of Hectorville is decreasing exponentially
according to the equation H = Hoe ™, I the current populntions of Williamtown
and Hectorville are 8000 and 12000 respectively, how long, to the nearest year, will it

be hefore their populations are the same? o

{Exam continues next page ... )
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QUESTION NINE (Start a new answer boolkdet}

Marks v (metces pe” jfr«nl“l)
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The velocity-time graph of & particle moving in a seaipht line is shown above.
{) At which of the times from £ = Qup tod — i
{a) the velority zero,
{A) the accelerntion zero?
(ii) At which time is the accclerabion greatest i aagnitnde?
(i) What is the physical significance of the aren hetween the gaph and the §oaxs

from ¢ =0 tof =17

[E] {b} Steve won the New Year Jackpol Lotiery on 1st Fanmary 1970, The prize was 1 miltion
dolinrs. He decided to deposit the entire amount into an account whielr paid interest
at the rate of 8% per annum, The interest was enlentatbod quarteely and componnded
quartetly. Steve then made an annnn] withdeawal of $50000, starbing, on i=t Jannay
1971

(i) Write down an expression lor the anowst in Steve's account hmpediately after
his first withdsawal.

(i3} Show that the amount in Steve's aceount immedintely after his third witledrawal
< is given by the expression:

105 % 10275000001 4 1020 1 1027

(iti} How smmch, to the noarest dollar, was feft i Steve’s acconut immediately sfter
his twentieth withdrawal?

{Fxum continws overleaf )
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QUESTION TEN

Marhs

(4] ()

{Start a new answer booklet}

{1} Show that 5p° + 6p + 5 = 5{p+ 1) + £, for ull p.

{3t} Henece or otherwise, show that the equation (p -~ 1)2” + {(3p+ Dz 4+ (p+ 1) =0
has two real sobations for ail real values of p except p = 1,

i8]

A right e
area wry/

(1) Show that V¥ = Er?(K? — n*r*), where V is the volume of the cone.
{Hote that V = im‘zh.)

cone has base radius r and height A As v and A vary, its curved surface

3 s kept constant. Let zry/r? 4 A? = K, where K is a constant.

o B
3a?’

{3} Lot =

V% Show that ‘—:g = { when r
dr

{in} Show that the maxiswum vahue of @ (snd hence the maximum value of V) occurs

when k= /2r.
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The following list of standard integrals may be used:
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