WESTERN REGION

TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

1996

MATHEMATICS

3 Unit (Additional)

an

Sanm

3/4 Unit (Common)

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

DIRECTIONS TO CANDIDATES

» Auempt ALL questions.

< ALL question 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.




STANDARD INTEGRALS

jx”dx --——1—-:("“‘”1, n#z=1; x#0,ifn<0
n+1
1
—dx =Ilnx, x>0
x
(“‘dx =—e%, a#0

cosaxdx =—sinax, a%0
a
. 1 ,
sinaxdx =——cosax, az0
a
[ . 1 _
Jscc—axax =-—tanax, a#0(
a

1
fsecax tanaxdx =-—secax, a=0
a

f L & L

{ 1 \
—_—dx =ln(x+«/x2—02), x>a>0
J /xz_az

1 _ [2. 2
jﬁdx —ln(x-!- X" +a )

NOTE: Inx=log,x, x>0




Question 1

a.
b.

C.

d.  Find the first derivative of y= loge(

(Start a new page)

Find the exact value of

Find J‘(l—cos,r)zci\r

Solve the inequality

Question 2

b.

C.

dx
0 x+16
2>
x=2

)

(Start a new page)

B

AB isatangentat B and AD /# BC. Prove that

Find |

(x:1)2

dx using the substitution u=x-1

Prove by the method of Mathematical Induction that

n

2,

r=1

J

cr-1 _

5" =1
4

Marks

Marks

A BCD || A DBA.
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Question 3 (Start a new page)

If “P =120*C. find r.

The velocity of a particle moving in a straight line is given by
v =8x-2x%  m/sec

L Show that the particle is moving in simple harmonic motion.

i.  Find the centre of the motion.
ii.  Determine the two end points between which the particle is oscillating.

iv.  Find the maximum speed of the particle.

A formula for the rate of change in population of a colony of bacteria,
is given by P =3200+400¢"

If the population doubles after 20 hours, how long would it take to

triple the original population.

Question 4 (Start 2 new page)

5

At what points on the curve y =cos™' x, is the oradient equal 10 ———
p y g q g

2

8
Find the middle term in the expansion of (.rS ——ﬁi)
3x

A capsule is in the shape of a cylinder with hemispherical ends. The radius of the
cylindrical section is rcm, and the volume of the capsule is 16cm’.

. . . . A 12
L If the height of the cylinder is 4cm show that 7> +3r> =—=
T

. . : 3 2 12
i Show that one solution of the equation r’+3r2 ===

[

lies between O and 1.
aen . 3 - 2 12 - -
w.  Theequation r’+3r°=— hasarootclose to 0-9. Use one application
T

of Newton’s method to give a better approximation.

Marks

wn

Marks

W

h

Page 2




Question 35 (Start a new page)

a.  Solve the equation 3x’ =17x*=8x+12=0
given that the product of two of the roots is 4

2
b.  The probability that a vaccine succeeds is ;—3 An experiment

is conducted m times with white mice.
L What is the probability that the experiment will fail at least once?

ii.  Show that if the probability that the experiment will fail at least once
1

. o 9
in mtrials, is greater than than -— then m > —

c.  Fora particular vessel, the rate of increase of the volume with respect to

w(h+6)°
its depth, is given by -i—‘;:-—-(—lT-)— 0<h<10

where  Vem® s the volume and 4 is the depth of the water.

L If the container is initially empty, show that the volume as a function

of the depthis V= —75-6/1(;12 +18%+108)

3
g.  Find the volume when the depth is 6cm.

m.  If water is being poured into the vessel at a constant rate of _8c:m3 /s
find an expression for the rate of increase in the depth of the water.

lv. At what rate is the depth increasing when the water level is 6 cm, and
how long will it take to the nearest second to reach this level.

Question 6 (Start a new page)
a. Thelettersoftheword REPETITION  are arranged at

random in a row.
L how many different arrangements are possible?
1. what is the probability that one particular arrangement will have

vowels and consonants alternating?

(Question 6 continued on page 4)

Marks

Marks
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Question 6 Continued

Marks

b. i Write the general expansion of (1+x)" 3
u.  Hence or otherwise prove that
er I nC n 1 n 2"+l -1
L C, + Foeee — =
M 3 T n+1
c. Thecurve y=sin"'x intersects the curve y=cos'x at P, 6
and the latter intersects the x axisat Q.
L Draw a neat sketch of this information.
.. . . 1 0
4. Vernfy that P hasco-ordinates | — —
J2 .4
d .- Y -
ui. Prove = (xsm Lx+41-x? )= sin”' x
iv. If O is the origin, find the area enclosed by the arcs OP and PQ and
the x axis using the results in (iii) and the fact that
d - -
— (xcos tx—41-x* ) = cos™' x
Question 7 (Stan a new page) Marks
A projectile fired with velocity V and at an angel 45° to the horizontal, just clears the
tops of two vertical posts of height 8a?, and the posts are  12a> apart. There is no
alr resistance, and the acceleration due to gravity is g.
a.  If the projectile is at the point (x, y) attime ¢, derive expressions for 3
x and y in terms of ¢.
orz
b.  Hence show that the equation of the path of the projectile is y = x~ ‘;/ 5 2
2
¢.  Using the information in (b) show that the range of the projectile is — 2
8
d.  If the first post is & units from the origin, show 2
.V
i — =20 + 12a
8
bZ
i 8 =b- g{/z
e.  Hence or otherwise prove that V = 6a JE 3
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Solutions and Marking Scheme

Please Note:

* These are suggested solutions. They are not
inrended 10 specify the amount of working reguired
or the method t0 be appliad.

Teachers should accept any valid method of solution
providing adequate working is shown




| SOLUTIONS COMMENTS
Question L. - (12 marks)
&
Q) f dx (q- dx
| =
I o x* + 1o J xT+ 47
s
| .
g = }‘-—l- -’ruﬂ—' z—-—,l H ~ *
I L o» + | . i “or maiﬁ".sl
-1 H ¥ 3 13 :

= ( i—“‘ar\ ‘) - ( ‘; +an o) f 'FO( SudsTiTLaTICNn
! .

= 1lxIC - o

4 4

= I
] —;; l G Ses® ¢
i
’f b) (f:_ . _\l , 1w Y, - . k3 3 ‘ ._‘:A‘ B . oAa Cinm

Jll—csx)dx = | I-2cesx + cos'x dx i Tor ZxPansidn
- x-2smx +Lx+ Lsmax| | for integral
1 & 3

é_x__’ 2sSimx + Lswmldx 3 C

(B}

i
f c) 3
IR
i x-2
>4
/ (x-2). 3 > L. Cx-1)1 Tor  medtod
A
}f 3x-b % X -hx+4
! 2
- Tx +10 £ O
v Y
(x"s) (x—l) £ O \ / Tor guasdsatel
2 5
2& x &5 l x
I but Sthce x F2
L5 | antwer




YEAR 12 - 3 UNIT - WESTERN REGION 1996 - (C.E.M.) ANSWERS

@ % © @ Proof

(b) %-—2sinx+%sin2x+c (i) 42 om’

() 2<x<5 ) % - n(hg-f 6)*
() %tanx (iv) -2-575 cms™!, 16.49s

(2) (a) Proof (Equiangular triangles)
() 2in@-1D-2o+e
(c) Proof

BG)@r=35
(b) () Show that ¥ =-2(x—2)

(ii) Centre at x =2

(c) 25 hrs 35 mins
1 12

@@ (LE) ma (-1 Z)
) -g-‘llxs
(c) () Proof
(i) A0) <0 and (1) >0, root exists
(iii) 0.9843
) (a) 6,%— or -1

. 29\"
»o 1-(2

(ii) Proof

(6)(2) (i) 453 600

i L
@ 125

OO @+O+@+-+()

(ii) Proof

©) @ AV
i o
y= cos“‘x\L
.
3
5

. . e . 1
(i) Verify by subtituting x = —
) Verify by g 7

(iii) Proof
(iv) V2 -1 units?

. _ g W
(7)(a)x_,/-2-2y"' 2 +,/§

(b), (c), (d) and (e) Proofs

C.EM. Copyright 1996




WESTERN REGION 1996 TRIAL HSC MARKING SCHEME

SOLUTIONS COMMENTS
o )
o X
= lo l - lo L x I Sor Sflx"lng 1C3\%}/
® %% Je
R
= loje\ Y 105£ ws x
_d;i - O - -L . - Sin X é]_
d= 2 tos x el
= -l—' +Gn x. o

s R

L it <o YA R T

e g IR T (T




WESTERN REGION 1996 TRIAL HSC MARKING SCHEME

SOLUTIONS

CONMNIENTS
Question 2 = (12 marks)
a.)
C
D
x
E 5 a
< DBA = < BCD (dns(i betuween +avf\_g¢1d‘ I (rRoson 1)
and thord = o < n
alternate seqement )
8c /[ AD)
. 18 °) { reason 3)
< CDE = <DAB ( Hrd < = A 180 (re
A8cd Il A DBA (tquxanaular +r.on3les) | aagwer
b‘) j ._l_)<___—. d'x U= x-1
(x-l)l dy = 4x | For 5un and %z
5 2u+2 du X = u+l ~ 2ucl
— I <er — O
ul wu>
-1
f 2 + 2u du
u
~1
= 2Alnuy - 2u + C [ Lo “eltegiahon
= 2lanu - 2 =+c
u
= | 2ln(x-) - 2 +¢C I for caswer
x -1
C') STEP ¢ Prove for n=
LHS = S RHS = 5 -!
- ° _ 4
= 5 = . i o
A
. L#s = RHS
¥ 1 Hr s%gf\
True 'Cd( n=1\




WESTERN REGION 1996 TRIAL HSC MARKING SCHEME

SOLUTIONS CONMMENTS
STEP 2 ¢ Assume “+rue for n=z=k
e, 1+5+ 8 4 ... ... FsR-U L s
4. S‘a'.:h\(-,\"-s
and ?rove. Hue Lor n=k<+1!
. -1 K+
e, l+S+Sl+....+Sk+Sk: g -1
A
Now
k ._%r NQ(‘&n\q
-1 k J
[+5+54....45 +5
= ¥
g% -1 + Sk
4
K
= skor 4 4.5
4 4
K
= 5.5 =t
4
i
- Sk+ o
4
STEP 3t If +ue for azk Fhen N clop
3 e RS
+Hut for n-= ket but s ;

ue 40( Nt

vul Ffor n= lxl=

nz 2+1=3

ete.

n-t Sﬂ‘. \

By taduction 1+5+..-.S =
4




WESTERN REGION 1996 TRIAL HSC MARKING SCHEME

SOLUTIONS I COMMENTS
QuesTion 3 - (11 mnarks)
Q.) 12 _ 2
P, = 120. "
2 P. = 120. ‘IP‘r Loa, ]~Cr L
r! :
rt = 20. 2P )
‘ Sbld\v\a
13.f'_
r! = 120
i =3 I anSwe
| i 2
}b)‘.> V = 3x-2x2
‘-L.vt = ‘+x - x’. 1 [ 2 \ }
{ = 1 *0¢  agtheq
a = _d (_i.vz)_._ 4 - 2x
x
= 1(1-2) |
b Lo Slal‘imbxﬁ oF
’Hﬂﬁ fOr‘“C{Q ts T S.H. M, as .
. . N :
He accelevation 15 proporiional 1o
+he distance Hom Hae centre of
MO+10¢\_ :
5.) i"-) wWhen aq =0
©o= 2(2-x)
x = l i %f Cz,n.l.li .
e centre of wotion 1S 2
+o e ris’v\-’f of e o.-\'ss’rx. :
b) iii.) when Vv =o ;
= 3x - lx’-
o = 2)((4,-—X)
< = (5’ “ l ;0.— an’fo..\';s
. e two endEO'sm*S ore  Hae }
of"j,ﬂ an~d 4 an Yo Tae r;sk‘l'
o-@ e Of'\s'\-\ . ,




7 WESTERN REGION 1996 TRIAL HSC MARKING SCHEME

SOLUTIONS COMMENTS

b-) iv.) Max Sf:eed at centre of eohion i

S.oox =2

(VAR 83{.—111
o — 8 .

H 1 1
<ar ¥aldeisu
H

"

8
V:fﬁ—:ilﬂ

1

U e mox;Mum dt\oc‘\'\'j .|S 25 m)S

C.) P:x 3200 + 4oo0ekt
whesn <=0
[~
P = 3200 4 400¢ = 3600

. . . A
S it Poioula-{-.a«\ 1s 3boo. I £ tmrad pep-
1\

when + =20 P= 200

20k
7200 = 3200 4 400 €

w0k
400 ¢

H

4000

20% 1 Foe %
o = €

Im 10 = 20 k

kK = ln O
pX'e)

Z o0-U5

J. P = 31200 + 400 Qomst

whern Pz 1WE00

o-usS ¢ r 544
10800 = 3200 + 4o0 e I see s2THng wp

- t
w00 o-ns

':"\Q('\
QCI‘\JOH

400 &

19 o-ust

n1q = o-ust

3]

+ = I 19 =z 25-575
o-1tS )

~ r‘ NIy -
+o +Y'\?‘Q +t = 2Sthr 35 ™ins 1 for answt ¢




WESTERN REGION 1996 TRIAL HSC MARKING SCHEME
SOLUTIONS COMMENTS ]
QuesTion 4+ - (12 marks) T
a.) Y4 = cas ™ x Mz = 2
dy o=l 3
dx vi-ox* b $or deratue
-2 . -
3 Ji-=x*
21 = - /3
4(1-x*) = 3
4-4x" =3
4 = |
ooy
x = !
4
x = i'-!z-: I R So(«‘tnﬁ.
when 2 = —i. Y= cos-'(-la—_) = %_;_"
- -ty -
when "=’% 3-(‘05 (2‘) %
y £ et
Po‘n‘*s ore (.li ’T_;_) and (,.;:- , _2_.3‘1_1") { T 09 3
b) [ x3- __*_)8
3Ix
Note :- middle +erm 15 the £, term, I Re Stn term
" -k k
Tk+r = Ck(&‘.\)ﬂ . b I Hor Theorem
4 4
_ 8 3 iy
Tenr = 8¢, @D (L)
Ts = 10 ="
4
31 x .
) { xto(' 5!4‘053"1'.{'\.\;\
= TI0 x
21
e cmiddle teran s :L"..xs 1 for  answer
13




WESTERN REGION 1996 TRIAL HSC MARKING SCHEME,

SOLUTIONS COMMENTS
C.)i.) \/: 1L
% rred3 4 4wet 2 b
3
Lred+ wer o= 4
3
Trrs + 31‘[‘:‘1 = 1
r3 + 3r" by 12
kit
ro4 3.7 2 2 | LHr S"W“‘:Ni'
T
c.) u
) ) r3+ 3, = 12
™
n
£ed = r3+ 3¢ -~ 2/ L Fer sub 0 and |
- = 12 .
£@) = 0-18028 S.‘ﬁ"' )
| Lor c.’no—\sz of cign
one vooT lLies bethueen O and t, a-d coagen v
C'>'{"> £y = f2 430t - 12 /9r
%) = 3¢ 4% ber
W az 09 4he~ a closes at:fwo: of a
5 5(«(/\ by
arz a - £ (o)
£7()
Q. = 0:9 - £ (0-9) | Sor Lormle, cnd
£ (0 Cubostituhon
a. = 0-9 - ( - 0.bbo0 11856
1-83
Q = ©0-%1 + 0-0843
q, = o©0-98«3 1 Lor co‘c_ulo.'!-on
+
S |o-agu3 13 & bedrer apprex




WESTERN REGION 1996 TRIAL HSC MARKING SCHEME

SOLUTIONS COMMENTS 1

QuesTion 5 - (12 ma-ks)

a.)  Let +he voods be «,8 and ¥
Product of roots

*pY = 12 - _ 4 I for P“’d‘“::.
3 )
put dg = & o ‘S: i
R
+3 = -u

= -

Sum of roots

x+ g ¥ = O [ For sum
3
+ -1 =
x + B 3
x + 3 = 20
X 3

3x’- 20« 4+ 12 = O
(3 =2) (¢ -b) =9
‘ ‘,:n( 3 S,;i\qirh;r\s

b) l) P( fail ot least OﬂCQ)

= |- P( doesnt fail) | for PE) = 1-2?lE)
m™m
= [ - (%) { -C'Of ei‘anan‘oc\

N

b.) i) P (Fail at least once) >

N CE N Los

- yT\ni) u‘o EaluCﬁxOn
29\" 1
E< s
32 % 10
(%) |
‘%(6(}5-0-‘&“ ? ‘csco‘o | ! ‘cbr ch\("‘ﬁ

e sy




when h=z0 V=0 oamd CF o

)

‘/ =z lr_s—:-(k"-q»\gk-v (08)

[ SOLUTIONS COMMENTS
cH)
—d—\-/: T (h*+ 11+ 3b)
dh 12
V = I S L4 124 + 36 4L
2
s lr—-(h‘;-(-ékz*?’b‘")i-c
2\ T3
- T 3 2
= (W + 18k 4+ 108 k) +C
3b
= Th (L,z.‘. 12w + lOﬂ8> +cC .cn+esro\
3

| He weraet Lo

rate of

1T e | sec,
3

(see

oves quQ )

€YW) when W= b
N = é_‘_‘."(zsz) = 427w .3 I Sor V when h=b
3b
¢ iii) dv
— g
d%
dh | 4y dh
d4 dt dv
= 8 = 12
T( hto)
. ! ‘CO(' CL‘QI'\(“‘Q
db\ b qg aaol 3“;’-\-
dt T (Wt ) iz
CYiv) whenm h= b
é—lﬁ- S 3.5. = 2
dt 4434 T 3
¥ : . ‘ ‘{:31‘ I’QLQ
e dee%\ 'S nereasing at a

{a




WESTERN REGION 1996 TRIAL HSC MARKING SCHEME

ap
t: T L2 bnte 3bk) 4
Ab 3

4: T 5 W+ 1k + 356 4L

when hzo | tz0 and <C=zo0

c R ( K+ 18h7+ 08w)
283
u“ﬁ(w\ ‘r\ = é’

t: TP 8@ 08(e)
28%

H

Lh’o - %9 seconds

f SOLUTIONS COMMENTS N
| C.) W.)  comt. 7
dh . %
dt T(h+6)?
Ait— S 1 ( W4 11n +36)
h W%

I Sor uo-"&"‘ﬁ Le 549 s,




WESTERN REGION 1996 TRIAL HSC MARKING SCHEME,

SOLUTIONS

COMMENTS

Question 6 - (12 marks)

a.) 3,)

numbes of Of(d"ﬁ&w\u\‘\‘S

n= o !
202128

453600

11

H
‘ \Cn)r AL Gng Lt
1

N

a) u.)

1 1
21x PArar x4

P ( \‘ONQ\S dv\d C.OﬁSOﬁq.-\*s Ql+)

= l 7I:°" QCCQU-\"‘\;\ 33(
45300 .
vl Wm‘b‘xa‘?‘ens
= 3666 LVCVCVENEY  or
453430 NERTEVTAN SR
- }
ilb l ?r'\of c.c)nrec?I Q‘rOb_
. -
AP(Va-d C alternate) = g
NG+€ - s ! Affo.\ﬂq SUOUQJS "‘:‘4"“
22! Lvowels vep eated.
st Arr&aa N U°'\5°"°"4-$
_— =, 4
2! wihe U repee ed .
b.) 3
(ls+x)" = Cot Cx +“C;"t“' X I & Expression

1]
3
Sy
]
+
X
+
'
'
+
™
3
X

(t+ z)ﬂ

"+ N N "C xn«ﬂ
N4\ z n+
let x=0
4. =cC
n+l - a+l \
ntl A n 2 c. X x —
« ) { + x % - -
. (\-t-‘X) = Cox C‘ 2 A+t N4\

b.) i)

[ ‘FO( 'N;Csfa{‘*\"cﬂ




I SOLUTIONS COMMENTS N
b.) i) Contt
Let x =1
n+ " LY L7 1 A
2 = C°+1C‘+3CJ+ +n4xc"+ﬂ+‘
N
! ‘.Cnr wgr‘t\;\j B

Y carrecd 3{q{a&$

Thas y = cas s and
- T
ihesed ot (£, T)

‘3 = Siv\.' x

~ : 13 .
TOf SunsSTiTuTion




SOLUTIONS CONMMENTS
c.) iii)
d -t -!
— [ XStn x 4 /x> )] = Smox
3 ( )
-ji ~ H
LHS = sm x. (D4 2. |+ ;(t-xi) . =A== b5 devwenz
Y i-x?
-1
= Sin x + _X - x
Vi-x? J =% AN o. &
O TIQOO
' LHS = RMS.
= S!n- x
= RHS.
C.) v, 9
) ‘J: wS‘lx AP«
x
b
w ?
'S
R [
| / L a el
FEY
-1 Y
7: St = 2
= ¢
L v
Ly | \
A(eq - j Sl'\-‘x Jx 3 j “S-x cix
o] ) i 1 -gor \«X-'e%va.\
J;.{ vz
i [15‘*-'14- ‘““xx] + [st % - J1-x*
o L
UER
A LA\ _ (L. T A
[(G'IF;*JE) (‘)] “’[( )-(%¥ .ﬁ:]
{
s S O R
4J7 I 492 L Lor sula o-d
2 -1 = 2_‘,::]:’-‘. xJr = aJi-2 area
Jz Jz Jz 2
- JI=1 umds® 15 area.




WESTERN REGION 1996 TRIAL HSC MARKING SCHEME

_f SOLUTIONS COMMENTS . |
QuEeSTIon T. - (ll ~arks)
a ) \/Qf tical Motion
423
U
dy . _ qt +C
d+
e t-0 V = \] s & Lor \-\}erq.}s
= \/ S(r\ "’*'S
= N
vz
cC= M.
Jz
dy --3Jt + M
dt Jz
k3
y = "—3_:5- + _\_j_%-_ + C r 2
3 o SN B RV
but t- o Yy=o0 cC=z0 1 =
Y= -9t gt
2 2
Hod}on*a] Mo*l";on
dx
= Y
J
- {
x = _\_/:4»(’. when =0 ,x:0 L, x = vk
.'. =0 N1




WESTERN REGION 1996 TRIAL HSC MARKING SCHEME

| SOLUTIONS COMMENTS
b) < = J;' x
v
1
v = -3{, + v i
2 Jv
Yy = -3 «‘%_i 1.} /Z x l for subgtitubon
v X
4 T
2 l "—"b( e?uo_‘,f’\SA
3 - x hand 32
vt
C)  when y=z 0 “s”
3::0
0= X - 33‘—1 © )

&

<
o
o |

o= xv’—j‘x—l
0= x (Vv —3’:)
X
X =0 ov Vo=
X =

Sx
\,1
J

. Ifange ? v QU‘\\Q ,E’.}
9% o 7 3

| Lor SOL;«\S

‘C_L(ua{*\.on.

} L&, Cowrrec,j.‘ (anﬁt

( b+12a?, 2a2)

(Vm d:ag.'am)

e

\ Qor S\-\o«n'ﬂa

1
\_l_§‘: lﬁ*'lal




WESTERN REGION 1996 TRIAL HSC MARKING SCHEME

g = b - g%
Vi

SOLUTIONS COMMENTS
d-) iL) 4he fusd eos4 lhasS (o - ordinates
(b, 80«")
3:1—376 sub x =b xj=8a"
AV ‘ .Car fugo O’\: {I&}
2
Ba" =2 b - ) b \ '
KR ond gefiing equater

e)

= 2b + a”

X
.
3

sub (0 into (@)

%a* = b - g°
a = o
5(%‘“1‘“1)

b-se)aras) =¥

4 _ RS
2b™ — 4a’b — ke’ = b

B>~ 4a"b -qba’ = 0

(o _na)(b+ 8 a®
b

) -0
(oﬁlj Po's\‘!';\:C

for \e,\ﬁw) .

1

L
12La R

b =
coo b= 2at
sub o (‘)

2
\]1 = 2‘+ql “+ llal =z 36ba

{

5 i
- 2ve a3

v = 36 023

Co( Quloclr‘j‘-“‘;t'o“'
X Gor S\:)V\"\j e{zqaL\or\
I G Subdhidihon






