WESTERN REGION

TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

1997

MATHEMATICS

3 Unit (Additional)
and
3/4 Unit (Common)

Time allowed - TWO hours
(Plus 5 minutes reading time)

DIRECTIONS TO CANDIDATES

o 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 printed on the last page. These may be removed for your
convenience.

» Board-approved calculators may be used.

+ Each question should be started on a new page.



Question 1 Start a new page

(a)

(b)

(d)

(e)

)

4x+3

Solve the inequality

Find the acute angle between the lines x+2y =5 and x=3y- 3

Find the second derivative of —l—
Jx

Given that sin(ct+p ) =sinccosp +cosasinf, find the exact value

of sin 75°

If cand B are the roots of the quadratic equation x*+px+q=0,

write down the value of o + B>

Marks
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Question 2 Start a new page

(2)

(b)

(©)

(d)

Marks

-

It is known that the equation e~ — 5x? - 0-99=0 has a positive root close 3

to the origin. Attempt to find the root using one application of Newton’s method,
starting with x =0 as the first approximation and hence explain why Newton’s

method fails with x =0 as the first approximation.

The motion of a particle is described by the equation x= 3sm( :) 3

L.

Find the acceleration of the particle when = %

Show that the derivative of x tanx —In(secx) is xsec’x 3
T
: J' 4 2
Hence, or otherwise, evaluate x sec” x dx
0
Draw a neat sketch of the graph y =sin”'x and state its domain and range. 3

-

Page 2




Question 3 Start a new page

(a)

(b)

(©

O is the centre of the circle

(i) Provethat x+y=90°
(i) Provethat z-y=2x

The area under the curve y =sinx for 0<x<w is rotated about the x axis.

Calculate the volume of the solid generated.

A particle P is moving in simple harmonic motion. The displacement of P is
related to the time ¢ by the equation x=3cos2n !

(i)  What is the initial position of the particle?
(i) When will P first pass through the centre of motion?

(ili) What is the maximum velocity of the particle?

(iv) When does the maximum acceleration first occur?

Marks
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Question 4 Start a new page Marks

(a)

(b)

P is the point  (2at, at*) on the parabola x* = 4ay and ¢ isthe 5

tangent at P. S is the focus.

(i) Prove that the equation of ¢ is y=tx—at*

(111) Show that ¢ makes equal angles with the y axis and with the interval PS.

Six students are to be selected at random from a group of 10 to form a
committee. The group of 10 consists of 6 males and 4 females.

(1) How many such unordered selections are possible if there are no restrictions?

(1) In how many ways can the committee be chosen if it must contain at

least 1 male and 1 female?

(1) The committee contains 2 males and 4 females. In how many ways can they
sit around a circular table if those of the same sex sit together?

-t

The volume of a sphere is increasing at the rate of Scm” per second. At what 4

rate is the surface area increasing whén the radius is 20cm?

L

Page4




Marks

Question 5 Start a new page
(@) x*-x-2 isafactorof x*+3x’+ax?-2x-b 2
find the values of a and b.
(b) (1) Giventhat cos(@+b) = cosa cosb—sina sinb 10
prove that cos20 =1-2sin’® ‘
(i) Provetheidentty ~— OSXZCBPE0) _ iia)
2sinw
(iii) Use mathematical induction and the result of part (ii) to prove the identity

_ I=cos2No

sin® + sin3w + sinSo+......... + sin2N-Do = o
Sin®

=
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Question 6 Start a new page Marks

1

C. 4
(a) Use the substitution wu=x+1 to evaluate J. x(x+ l) dx 2
0
(b) Solve the equation sina +sin2cc =0 for 0<a <2=n 3
(c) A stone is projected with a velocity of 10 metres per second at an angle 7

of elevation 6 = tan"l(‘%) from the top of a vertical cliff 27 metres high,

overlooking a lake.

NOT TO SCALE

g Lake

The equations of motion of the stone with air resistance being neglected are

=0 and j=-g

(i) By taking the origin, O, to be the base of the cliff show that the horizontal
and vertical components of the stone’s displacement from the origin

after f seconds is given by: x=8f and y= - % gtz +6t+27

(i) Hence, or otherwise, calculate the time which elapses before the stone hits the
lake and find the horizontal distance of the point of contact from the base of the
cliff. (Assume the approximate value of 10m/s” for g)

(iii) What is the maximum height reached by the stone?
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Question 7 Start a new page

(a)

(b)

©

90% of students will pass an examination. In a sample of 10 students,
find the probability that exactly 3 students fail the examination.

(1) Differentiate f(x) = tan_1x+tan'l(—q for x=0
\NX/

and show that f' (x)=0

(i) What does the result in (i) imply about f(x)

(ii1) By considering the given right-angled triangle

find the value of f(x)

Assume that, for all real numbers x and all positive integers »,

(1+.‘C)" =Z ( :Ijxr

r=0

(i) Show that 0= Z (__1)" ( :)
r=0

. n

(i) Find a simple expression for Z 2'(

r=0

n

(i11) Find a simple expression for Z r [

X

r

r=0

n

r

n

Marks
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YEAR 12 - 3 UNIT - WESTERN REGION 1997 - (C.E.M.) ANSWERS

J—n

(L)@

(b) x<—%,x>4

(c) 45°

‘w3
@ 4\/—x_5
@ L2

4

®) p*-

(2) (a) Newton's method fails because

£ (0)=0, so x> cannot be found.

1. =n
) sm 1
(¢) Proof; then % ~Iny2
@ 4,
4

=Y

D:-1<x<1;R:-Z<y<

[SJE
N3

(3)(a)(i) Proof (ii) Proof
2

(b) 5 units?

© @) x=3 (i) t=§:

(4) (a) (i) Proof (ii) Proof (iii) Proof
(b) () 210 (ii)209 (iii) 48

() 3 cm?/s

() @a=b=-12

(b) (i) Proof (ii) Proof (iii) Proof
©)@) @) 455

®)a=0,%n%

() (i) Proof (ii) 24 m (iii) 28% m

4(3 15)

D@55

(b) () Proof
(ii) Graph is parallel to the x—axis
cee _ ‘1_'[
(iif) fx) = 3

(c) (i) Proof (ii) 3" (iii) n.2""!

C.E.M. Copyright 1997
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Solutions and Marking Scheme

PLEASE NOTE:

+ These are suggested solutions. They are not intended
to specify the amount of working required or the
method to be applied.

Teachers should accept any valid method of solution
providing adequate working is shown.
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Course:_ 3 UaidY Mothemaltics Page No : |\ g
i
Solutions Marks Comments
Suestion \
VA= \ '
o ———— -\ X
o § 2 [ e &, \
I o) A
R 3.0
v
s
= 2 \
Yx a3
o) —-w
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x ~%
X % L and Wx+3=>d-%
3x = =7
. =2
e =2
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2 Y |
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-\ 5y
- =2, e
- 2xt = < 31
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Page No :_ 2
( Solutions Marks Comments
RQae .S'\-'\ Oon \ (o) n¥\ﬂued
\ Y
(d) 'C(I): “_Z = >
— 3
o= —3 = !
\ 3 "s/).
’C \(3() - & X \
3
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(e> Sin 730 = Sin (30 + \’g—-SB
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Page No : 2

Solutions

Marks

Comments

-

Question 2.

(o) - o =y
X, =x_ Ty

2
Now -Q(x) Q\x _SIL_‘O-(\R

1

8

e—Ix("2x> — 10 x
L

So —Q \(I)

"

=~ 2x e " _ox
Ana £(0) = 1= 0-~0.99 = 0.0
= 0-0 =0

x, :O—-p_.'g"— 77

\-W—L\'\S we Hiod 'Co‘\\s \oecquse —C'@)):-O and

div'stion \05 2€r0 has wno Me.an‘mg.z_‘\"kc volue

et vr.
P

x>0 drosen o¢ e Liech epprox. s a
Q“LQJ"‘@V\G"C&j porat qna He #a«aed drawn ot Hiig
Point dees mot cud He o ax'§ — which g e
bas's Lor Neotdou's wietaed |

(o) x = 3 s.'m%

I
N
0
W
|

K
T
l
v
|

"
i
4 wh
L,
>

urhan 'J'C-:_T\j ;E_.:‘“_fs'”\ Y

{
Cosx

(<) \:\rsif\zs, W=y = sec ¢ =
e n w‘(x) = -\ )(LCOS :()-lx -5

= Sta X . .
Cos" =
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Solutions

Marks

Comments

SuesHon 2 contaueg

So .\'C -(:-(x) = xFan x — \n (SGC. =)
S\nX

Ly =% sec” st +tanx —

SeC=x

Sinx .

- costX

COsSx

kS
= x sec X +tanx — <
: cos X

b
= sSec X —_
x s€ +danx Cos <

L
T X S€c X
=/

lr

. (So = Seczx K = E:c"ro“i \LA@QC ><>1:IW
.:CTT,( Jm.:\:‘u? - ka Sec_l:\?> ~<o—’w\se< 0>

(d\ % Al
r
2

wiR

Pomanw: -1 & <1
=2 =T i
RANGE 2, S L&gi

b4

SinX

\

\
i
\

for
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for
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1_ Solutions

@\ue‘&'x-\on 3

(O.)k\) ZLﬂ?@ :L\qoe (av\

e o.«a\e ok e c‘\rjcuw\'l:creuce)
2\3 = LA’OG

e,

Now LonR =LoRA =x’ (isosceles A;

so. LOAR4 LORBA 4+ LAOR =180 (Qﬂg\e Sum ‘*c“A)

l.e, X & x4 25 = &0°

z(x+3> =80

:HZS = 30°
() > 4 ES =\80° (o‘a?osk#c o«%\es of o cac_\'\c
c\wc\r'.\m\er-o.\ ore w«\ewxeu*nrg)
and < +y =90° (-(:rof“ W o‘O°~C>
so

]

2 (x+y)
2%+ lé

2*3

Z-&-\a
z+é~2\a=2x

Il

= -y =2 x
U=« 3: %Léi

X 3
P Y 5 S‘lt\ X d‘i
o

i

Y
T\'Se .z(\—oast}fLa;
xr \ N
2 El" 2 Sin 2X]°
= T%- L(T\'\ %_S'\“ lT{') --(O - %_l‘\A0>J
3‘;‘[1\‘ - O:\
w?

. 3 !
T u\.\\'\s

1

"

11

B\Q oX Hie centre i dusice

Marks Comments ‘I‘]
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Comments

Q\Lesl‘«on 3 Cow“‘\v\\l ed
()

>0 = -SCO.S 2'“‘*

(v ITaidiad ecft“or\ s when X=0-
i.e. x= 3cos O
= 3

Ve, 3 LLV\.\"'S -(-\roM ‘“ne cev\ln‘e 04 N\O‘L"o"\

v P =sses ﬂmug},\ centre of molion whea x>0
2cos 2wk =0
Cos 2k =0

Nog d cos =0, thea 9;% 3w

7 s - T
X 3
Se 2wt = o 24
/ s - = =
\ 3
X ="C -
Y o« .

, -

", ‘C'\FS'\' passes QAPOU%L« cendee Q(- amotion

2
w\\év\ {': J‘;

Qi > = 3cos 2T %

~3sia2wkx ¥ 27

]

~b s\a 2%k

Thisr Wl be o w»max. when Sia 2wk = |

Max velect =~6bw x £\
3 ‘
=T 6w
Gy acc = ~bYWcos2whx 21
> "\ cog 2wt

This 14 Lirst @ mox when X =0,
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N
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2a_
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L Ev\uo:\-\o“ ol hw%'?»ﬁt s
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\.‘.‘\ . b)\-\e n

£ cuts M Y cx?g} X =D
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. t

a4 o (0/ -o.ix)

X

Qawy SA = o o %

awd SP 2\/@&*-—0)1 J‘-(Q‘}\l—Q)z

kN
= ‘/'-\-qa'ix-\-qt A= 2a A ~a'

= /Q‘*"*zawzm‘
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AN
= o (&™)

. SYr =8¢

S A SAP s tsesceles 2
L SPQ = /L sSune
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Comments

&1/66'{101«, L continved
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Solutions

Marks

Comments !

Question S
(y T :;CL—I.“Z s o-Cod-or +en (X"lyx‘\'\)‘is Q

'CQC/A"OV ‘o, (.x-).) S o -CQQ:.LOF'_ ay ig (x+9

T8 (=) o Lodor g #) =0
2\—% 3Ix 23+Q><2L—2x2-b =0
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2 stnw
-2 . M
= Cos%- COS‘d (\-Zsm \U)""S\"j' 2stwcosw

) Sta w

L e %Q.\cm.\'\ dea

(:or cgrrcC\' So\\é:lo'\
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Solutions
Question S contiaued

Marks

Comments

LWS = cw3- COS&A “+ 2(::355\,\1\» + 2;‘\n5,siaw.cosw
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2stnw
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Sokaay

2N

W "3:'%_* +6L+27
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Que S"HW b <owc_\ué~93
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[ Solutions Marks Comments —l

auetlion 7 contiaued
S< £ 'g(x) = ';-cu\" x + ‘L.'QV\-‘<‘—X)

A ~\
Hen "Q(l): ldse™ + (4w >

= O,
¢y Thag \MP\iex Hiok Hue arae\.\ of ‘F(.x) g Poro.\\d +o
e x axs, (e \Acr"\zon"?ol) S zevro zrcuciféh"".

\
(1) Yom ol = =
! . ot
.. A = “rcw\ <

* Yo ﬁ = X
I& = ‘\'Qv\_\ X
B 4‘0"\\‘1 + «an“(@ = Ok+fg |
1.e | f; (:() = —-g{— o E
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-2 o= &y (7) ‘

.. " " " -
o). L_e.lrx:.z/ Q""Z) _:_é r)_z
t=o
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D) Sf:\ \+ [ = )y n [
& C I) é—o (r)i
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; W % /In e\ I
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. P N n-\
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