GOSFORD HIGH SCHOOL

2012
TRIAL HSC EXAMINATION

MATHEMATICS
General Instructions: Total marks: - 100
Section I (10 marks)
» Reading time: Sminutes. Attempt Questions 1- 10.
» Working time: 3 hours Answer on the Multiple Choice answer
 Write using black or blue pen. sheet provided.
* Board-approved calculators may Allow about 15 minutes for this section.
be used. '
* A table of standard integrals is Section IT (90 marks)
provided. Attempt Questions 11-16
* All necessary working should be  ° Start each question in a separate writing
shown in Questions 11-16. booklet.
Allow about 2 hours 45 minutes for this
section.



Section 1

Total marks (10)

Attempt Questions 1-10

Allow about 15 minutes for this section

Answer on the multiple choice answer sheet provided. Select the alternative A, B, C, D that
best answers the question. Fill in the response oval completely.

After recent rainfall brought an increase of 8% to the water storage of a dam, its
capacity rose to 61020 megalitres (ML). The amount of water stored in the dam
before the increase (to the nearest 100 ML) was

A. 53000 ML - B. 56100 ML C. 56500 ML . D. 65900ML
The equation of the directrix of the parabola y? = —8x is
A x=2 B.y =2 Cx=-=-2 D.y=-2

A coin is tossed three times. What is the probability that the outcome of the last toss is
the same as that of the first toss?

1 1 3 1
A = B. - C. - D. -

8 4 8 2
Ift=v6—-2, t+t 1=

3v6—-2

A V6 B. 2v6 — 2 C.3V6-2 D. C

— px Y _
If y=xe*, e
A 1+4e* B. e*(1+x) C. e* D. x2e*
A particle is moving along a straight line so that its displacement, x metres, from a

fixed point O is given by x = 1 + 2 cos 3t, where t is measured in seconds. The
initial displacement of the particle to the right of the point O is

A. 1 metre B. 2 metres C. 3 metres D. V3 metres



7.

9.

10.

[cos2xdx =

1 1
A.Esin2x+c B.2sin2x + ¢ C.—-z-sin2x+c D. —2sin2x + ¢

¢ D
NOT TO SCALE
A ‘ B
In the diagram above AC || BD, 2CAX = 2£BAX, 2DBX = 2£ABX.
2AXB =
A. 150° ‘ B. 120° C. 90° D. 60°
. . 1

If o and B are the solutions of the equation x? + 4x + 1 = 0, then a + o=
A. -1 B.1 C.-4 D. 4

y A4 P4.,8)

o NOT TO SCALE
O X

OP is an arc of the curve y? = x3. The volume of the solid of revolution formed when
the region bounded by the arc OP and the y - axis is rotated about the y - axis is given

by

2 2 4 4
A. nf:yi dy B. nf08y§ dy "C. nf04y§ dy  D.nflyidy



Section II

Total marks (90)

Attempt Questions 11-16

Allow about 2 hours 45 minutes for this section

Answer all questions, starting each question in a separate writing booklet.

Question 11 (15 marks) Use a SEPARATE writing booklet.

(a) Solve |5 —2x| <1 2)
(b) If (/3 — 2)? = a— b3, find a and b. o 2)

(c) Find the equation of the tangent to the curve y = 2x? + 3x — 5 at the point on the
curve where x = 1. 3)

(d) Find the exact length of the arc subtended by an angle of 54° in a circle of radius 15
centimetres. ()

(e) Solve 3tan?2x =1, where 0 < x < 7. (3)

(f) Differentiate with respect to x.

. oo 4=
(1) x+x. (1)

X

(ii) 2)

sinx



Question 12 (15 marks) Use a SEPARATE writing booklet.

(a) Solve 2log,x = log.(5x + 6). 2)
. . dx
(b) Find (1) ;CE . (1)
.. 4x
i [ o @)
m/
(¢) Evalate 773 secixdx @)
/4

(d) In the diagram below, A(0,—2), B(—3,1) and D (4, —1) are three vertices of a
parallelogram ABCD in which AB || DC and BC || AD. E is the point of intersection of
CD and the x-axis.

y
C
NOT TO SCALE
B(_3’l) (
E
X
0
D(4,-1)
A(0,-2)
4
1) Find the coordinates of the point C. 1)
(ii) Calculate the size of ZCEO where O is the origin. @)
(iii)  Show that the equationof CDisx +y —3 = 0. (2)
(iv)  Calculate the perpendicular distance from the point A to CD. )

(v) Hence, or otherwise, calculate the area of parallelogram ABCD. 2)



Question 13 (15 marks) Use a SEPARATE writing booklet.

(a) In a class of students there are 18 boys and 12 girls and in another class there are 16
boys and 14 girls.

(1) One student is selected at random from each class. What is the probability that
both are boys? (2)

(ii) If one class is selected at random and two students are selected at random from
that class, what is the probability that both are boys? (2)

(iii))  Ifthe two classes are combined and two students are selected at random from
the combined class, what is the probability that at least one of the students
selected is a girl? 2)

d
(b) If y = x? 3* show tha -d—;i _Z = 3y. 3)

X

(¢) Use Simpson’s rule with 5 function values to find an approximation (correct to 3 d.p.)

1.5 dx
to the value of 0.5 Vx 3)

(d) The diagram below shows the graph of y = f(x). Stationary points occur at x = —1
and x = 1. A point of inflexion occurs at x = 0.

Y

N v

Draw a sketch of the gradient function y = f’(x) given that f'(0) = 2. 3)



Question 14 (15 marks) Use a SEPARATE writing booklet.

(a) In the diagram below ABC is a right isosceles triangle with ZABC = 90° and
AB = AC.

NOT TO SCALE

Given that TC bisects ZACB and TR L AC,
@) Prove that ABTC = ARTC. 3)

(i)  Hence or otherwise , prove that AR = TB. 2)

() Let f(x) = x* — 2x3.
1) Find the coordinates of the points where the curve y = f(x) crosses the
coordinate axes. (1)
(i1) Find the coordinates of the stationary points and determine their nature.  (4)

(iii)  Find the coordinates of any points of inflexion. 3)

(iv)  Sketch the graph of y = f(x) clearly indicating these points. (2)



Question 15 (15 marks) Use a SEPARATE writing booklet.

(a) Find the equation of the normal to the curve y = {nx + x at the point on the curve

where x = 1.

@)

(b) A particle is moving along a straight line so that at any time t seconds its acceleration
ais given by a = 6t + 1. Initially the particle is at the origin and its initial velocity is _

—-2m/s.

@) Show that the velocity of the particle v is given by v = 3t% + ¢t — 2.

(i)  Determine the time when the particle is at rest.

(i)  Calculate the distance travelled by the particle during the first second.

(c)

: . —CO0S X dy 1
(i)  Showthatify = —————  then —— = —
Sinx+cos x dx (sinx+cosx)2

ii ion bounded by th =
(i) The region bounded by the curve y i rtcosx

@)
(1)
)

@)

, the x axis, and between

T
x=0andx = Z is rotated about the x axis. Calculate the volume of the solid

of revolution generated.

(d) An Olympic swimmer knows that the probability of equalling or bettering their

©)

personal best time in any race is 0.2. Calculate the probability that the swimmer does

not equal or better their personal best time in three successive races.

)



Question 16 (15 marks) Use a SEPARATE writing booklet.

(a) Given that the roots of the quadratic equation 2x? + 3x — 8 = 0 are @ and 5.
i Find the value of L + ! 1
(1) ind the value o B (1)
(i)  Find the quadratic equation whose roots are 2a and 2. (2)

(b) The mass M of bacteria present, after ¢ hours, in a medium with ample food increases
at a rate proportional to M as given by the equation M = Mye*?, where M, and k are
constants. After 1 hour the mass increases from 1000 micrograms (¢g) to 1200 ug

@) Find the value of k. : " 2)
(ii) What will the mass of the bacteria be after 10 hours? (2)
(iii)  How long will it take for the initial mass to increase to 20000 ug 2)

(c) A right cylinder of radius r units and height h units is inscribed in a sphere of radius
a units centred at O as shown below.

N

>
ey

)] Write an expression for 72 in terms of a and h. (1)

h3
(ii) Show that the volume of the cylinder is given by V = n(a?h — T ). (D)

(ii1)  Hence or otherwise, show that if the size of the sphere remains constant,

. .. 4Vv3aim
the maximum volume of the cylinder is B units3. 4



O L LT IO

SE ETLQEL T

I )Ofb% uP)Q = Loy mu

% 107 . LIop0 M
0%
oo o T (7_‘.,?—2-}?)(‘00 ML
q {7& 122
= SbS00ML
oo C
2~ I.f 32:\_q» ) Qil
— 4:
N
- B
3
X =2
> p 7
H< T
. — H
e T~ I
- H
\\’f/ ”<"'T v
oL w
I~+ v
D
R S O S B |
Jb-2 JCa2
N \/_\;—2 4 ls—u'?_—
A
= b=y aJba?2
2
: 23Jb -2
2

J
S
%;&: @,x)\l + Ix€
s et (1)
B
b. l( X= 14 Qs 3%
Wi £ =0
n = \-\Qw';O
N \4:2(\}
- 3
S

/
COA
6.
7

L] )cax < D4 [Bax = o
-4/ DBXx 2p, LABX =
3d 4 3p = 120° (s, 21D
o(_![i = Lo

laxB T RSP /A Sem 7p04>
8
o oeipz-b , afsc
Af ozl af = |
Cp -
Since ff;
OHOZ s-b
. (.

Y -
\f :)L:Xl’ 5+ =
\~ }'7_; 3"‘/3
\[—T\_ 8»"‘/3
s J C\j
v
D
SEC_’\’\o:J jj:
QY
o) /5-21]4\
- < <25 = |
L < <2y <l
2 0> > 2
e 4o ex <3 (g)
\)\ (‘B'l}l‘ 3-WR3ab
RN
o<1 b=l (N
) 4= Wty 3 -S
L Ll’( 4+ 3
)
[/JLEA 1:’, d:j ) J:D
- Et{‘xc e &‘
J- o (x-1)
(‘-3 : Tx -7 (2\)
l» L - ll®)
‘f 9: Sl\o
B fL\xj
130
= 30
10

= G0 em (@)
2
e) Loz = |
~'m227( ':‘13
doty X2 f,
E sS4
P Dex <«
ey ¢ I Loy
T W
2?(:_‘[{:) S“'L 'j‘i AN
- s, J, 0
s I]';)‘ —’2) V2 12
‘D“)L’.«Ad: PRI
-
2 - 3x
AT ()
"’5(’1_
LQ/) Y= oL
q (\\\ d [V 'd
J‘: sim e |~ T (o
(S\ﬁ%)z

I SuA - ) oSl
NS (:
Qr,
0\) 2\0:*)2( : ‘\ﬁe (514: E\
‘ )Lz N \‘ng Lg“uCﬂ\
)1 - S 16
e Sy wl s o
(i-'o) x4+ s o
1: (; Or ~ l

Sb\n I otz b6




J Ly =) .
[ R
b
-V e o
L
W) b s D 2w
[ Lot
s-2 {u—x‘)w
4 (3\
3
) J 50(.11 c\')(
)
Z
[]c\‘x
- e N o Je
X T ']‘,,
N &

\ (\) E“I 'OSF@ c,»“\’lor\ C '\_s(\'l\

@
oo o s 2o
[
= 3
=
= -
LLCEw s /35'\) (
) . )]
cho =4l °
(l\\) Eb\A \\(j\ue,\' Lvl
(L)\Zl: 1 (x=1)
d—'?.:_ ™+
o

=2, =

le )L-Id(, - A =

)

fr
—'
__./

{

%
f‘i}_
5
L

&

(2)

20
w B
A/’ss I
It Y
? ) )%D 8 \éq%
~ o G
C <-- >
- .
SRR S-SR AT
| S
290 24
| A (2)
290
(W)
=
¢

P8 = B
; (8,%) lookb’t’\

- ¥
Go

. P (»@-\ \wx{ \C—)?

> Loy

[

$70

S90

(3

-/ - "

Jd T
AJ: 63’:('21
M

4 )(q\x 'Se Eoas

N X e (21%{\

Luys = @‘v:) ~ 7:3
et
;)( .7 7 2 -5)‘—
T xe (2f71> - e
pl&
e 33t
S ey e e 2w
2
. 33LlL'ML
-
= 7Y (3
= QWS
) ho=Ls-05 = o2
[N
os |o7s! I |ras | 1h5
I Lisial 1 To-gaun 0868
rS

e .o _
BT 625 | Ly v 0081k
o E - NEE! [r1suR 0

EEE DRSS S I

21026 (34,) ¢

C)) ‘f)«c-),jao
| T \.':
(\7 ” J \Q.
w_'¢>(<\' j)O
fon = j'ro
}{_")L>)' \‘/"10

J,:Q_ UL«V\_ X O .




JIa Ay TRC s TRC
TC v o Compmon St
LRCT = [PCT ( guven TC bisechs
‘ LALR
[ = LTRE ((guen NSEEN
Qoo\

W ATRC = AR (M4

. LS TR ( (—u(‘r‘eq?o'\é\'\" Sdes
N Longrues A ;},
o eapaal > '\

0\10/ LTQQ z L\SO Stace
ARNRBC & o "l‘SL-‘— lsot celes

A%

sesce les A
i AR s e ( Q.ci el sdet

rrght

¥

R Y
MZ:I'VIB_

&;)\{) \f fn:-o

Ah-pdPz o

W (x-2)= v
A O Orz

. CO or(;\ne‘lc < s (@,O) = (2,0)

()

Q) Tor adod. ﬁg ' () 'O =
Preoy = Wl bx>
So LD(.’B— (D‘Ll = 0
at (?1’3\ To
Ao

or

){‘7{:0/ «()(03:()

\(_’ Nz %‘_, D( “55.): (i\u‘l(%\%
= -2 ()

-2

lo
glw&ﬁx el (O‘O\) 4 ('}L’ Ry

|

PR

|

'(\”(ﬂ = M - e !
S S FEVESY

of om 1505 A)

= 9
>0
a.... (%L ,-%: \§  a ™min ‘}]a
e Y - (}/\)
St S 0 C)-\ ‘ ;
-(\70 N o —
- 09 gy & ekl

' A
i

'
I

e

VA - Y

I’):L',\~ 2+ = 0o

Ny (x=1) =P
A= & o \
(’V{\&« 1=, «C(c}: )
Whea 3=t Py = (a0’
= -\

_Pogg\_‘o)e, (As of w\(&_.g_,”a» e

(0,0\ s_\\ (-‘f‘\
Q\‘\\ (O’D\ 8 a Lor(SO,\.\a_'

Pb""[ "f "\()!e_)c(ur\

ly 5o (Q
YO R '
)(‘”h.) — O +

o (‘,‘l\ W a ()o\,J uf

\’\~P le >\ OM

\ﬂ N ]
[
pra O : ‘ L'} =1
1
- \\,—\) f
- 7} 1
1 -1
\. ;;1' {l)

(2)

Wlen D(:l)(j:,‘, j‘:z
’}La »&c?‘\ 1< J‘\J“—% L‘j

a_]: ~3\_(x~—|3
ez s (o
3L47a-—3t O
By o= bt 4
\r:j\LLJ/JJ;
v 3L Lo
'\?’Cto) =2
Y C RS
C =-7 (_1\
A A O
() ‘[f o

Fab-r =
DR

‘l‘;‘;?_‘ or "\
3
':./{L_, (’)ou-ﬂlu,LL \s Qi (‘e\‘l (]

L\)\\ﬂ/\ { = 23 SeC Lo

é?'\ X r/\ecmizj\q,g.c



E)\Q, (Ov-\e [ hD\.AA e,t:{ \\, '\\'\Q-.

M‘(juo ﬁmgwqec‘w\ hedseon

j 3{1 l ‘E-—'z (/H_
A
; \
: &( ') JEL‘R] * LP* !
2 ° z R
. 3

=|/8 +h oy
a0y 3) T O

+4 (\4_l 2) (174‘ ‘l\\
- 22 !
R (™)
b Melre. s
27

U
S 4 Los Y

S
é‘:) - (S\n‘( + (d\*_L)g\mL-— .3 (Mﬂ' Shi} < .S -< F
i | ] PR N7 N
k_vg\f\‘t 3 Ce:»si(_\) }& ~ < c
= ':.b\ﬂli L] be/t.’f?\/\z 4 Cbh — 3:\‘:&,—‘-053'._ F /S P S
> N TN OF
P SR o\ Ny 1Y _— S
Q)\ > ot E.
= SR e

p .
(S o)

\ (2

2
(,5'\'\( + Ccm:)

=

(\\\ LS
\[: T g Zf‘ Pre
[
Pu \ Ht

Y
Q\"\. Ftoy )

— CoS\L

‘lJ'
=
QwWE § r.osl o

__—‘—\i —Lu\'o L_:____C_“}Q \)i
S\«")Q v C«\") \SMO—I ek O

\\!-—

— )

Pl )]

“fni/ :_z_;; + \\g
= ) i *—1)"-”1 C%\

= /‘)’2_ W&g_ i

_n
¢

P =

c

(

=
—
T
-
T
-
o
TN
o
2
V
f\
b

A

- G
= 3

(“\ /L(’ M-e\‘/t\(\ea @» W< ¢€
he Lem

1= (5n {qﬂ AvE (pmc\»ci s(
("'n>(='.\ - ©

P Ao vools ere Q2 21P
2,4%2(5 - i(u(ﬁ

= -3
X = \_;(oL
Axap = %\b(‘
. 1‘.\9/ Q,Q\A 'S (2\

l(L NECe s

= brvap . fla
/AJ ( fu(fj\\

[; ") ‘(\ f\ = 20000

Lh(l«l\x{
oo &.-
}W(\‘?)v»l
e = @
}/\ o = /L\("l\x't

Lo

Qocou *

Y30 - @
lohn Wery (LI

AN

ir

aoresd myawle

c) O '),_b

0

FI:G\Q -
n



~ﬂ(#FE)L
STt - l’\% )
(k- 1)
G) ]Q ‘\H/ 8!30 Cj\) Ao

C..Q\’\QJ‘C/ reNa NS (oG ot

N !

A G Cong ‘l'\‘?‘!‘ A

iu o Mex é’_k\r: O
dh

N (o2~ 307)
d\ Y

N(et- o) = O
Le

o)
3

°: (\/\0‘\* \10\.\1"\'& OlCcu—s

w"\@« \'\: Z a
3

. \/ =N (&1~ %QZB

——

\J\\k‘r\:}c&

o

3

ML 2 VD

v, 2e
>

yha® o 2
33 IS

< L‘J”B (ﬁ- 03 [V \:‘(, 5\

w W




