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Question 1. (Start this question on a new page) Marks
(a)  Express 0.031997 comect to three significant figures. 1
. o 2 - 1
(b)  Find a primitive of —
X
() Solve (v-2) =16 2
‘ . e 3x=2 3x=5 2
2005 (@ Simplify ==-=
YEAR 12 TRIAL HSC EXAMINATION
() If27 "?}'} =a+/3 , find the value of a 2

MA T HE MATI C S 03] Find the exact value of cos -765 +sin 377[ 2

(g)  Find the values of x for which x+1= |4~ 2x| 2

General Instructions Total marks — 120

Reading Time ~ 5 minutes

Working Time — 3 hours

Write using blue or black pen

Board-approved calculators may be used

A table of standard-integrals is provided at
the back of this paper.

o All necessary working should be shown in

every question

o Attempt Questions 1-10
s All questions are of equal value.
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Question 2.  (Start this question on a new page)

@

(b)

On the number plane mark the origin O and the points A(5,4) R
B(-1,2), C(-3,~17) and D(3,~5), and then:

(i Show that 4B is parallel to DC

(i)  Show that the length of AR is the same as DC .

(iii)y  Show that the midpoint M of AC is also the midpoint of BD.
(iv) Show. that ABCD is a parallelogram.

W) Show that the equation of DC' is x—3y -18=0

(vi)  Find the perpendicular distance from B to x-3y-18=0

(vii) Find the area of the paralielogram ABCD

Find the length of the longer diagonal of a parallelogram with

sides 7 cm and 9 cm and an acute angle of 50°.
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Question 3.  (Start this question on a new page)

(a)  Draw aneat sketch of y=1 |

(b)  Find the domain of y=~3-2x 3-2% 20
{l 2 f jj
R

(c)  Differentiate with respectto x:
2x
. e€-
o -
x'.

o "
.. .2
@i1) sin” 3x

@ m(F-5) T(eo)exdnt

. 4
(d)  Find j mdx

(e) Draw a neat sketch of the parabola y* = 8x and write down

the coordinates of the focus.

v - bR
IR Tl S ()

2
Lowmza) = Dowda X % Cos
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Question 4. (Start this question on a new page)

(2)  Evaluate 24:(21' -3)

(b)  Differentiate A
xx
-1 ifxg-1
(c)  Giventhat f(x)=43x+2 if |x|<1,
7-2x if x21

find the value of f(—3)+f(—%]+f(3%)

1
+

(d) Prove that - -
1-sind 1+sind

=2sec’ 4

n

2
(e)  Evaluate Isin 2xdx
o

) Find the geometric series whose second term is 6 and the sum
to infinity is 49.

Marks

Question 5.  (Start this question on a new page)

(a) A bagcontains five red and five black balls. A ball is chosen at
random from the bag, If it is red it is put to one side, and if it is
black it is returned to the bag, A second drawing 1s then made
from the bag.

(i) What is the probability that both balls are red?
(i) ~ What is the probability of one ball of each colour?

(b)  Find the value of aif [(2x+1)dx =14
2

(c) ABCD is a parallelogram. Through C a straight line is drawn
cutting AB, AD (both produced) at X, Y respectively.
(1) Show that ZCBX = £LYDC
(i)  Prove that ADCY is similar to ABXC and hence show

S g
Vadld
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(d)  Sketchthe curve y=1-sin2x for O<x<z
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Question 6. (Start this question on a new page)

(a)

(b)

The line y = 2x+9 meets the parabola y = x* +2x at two
points 4and B. Find :
(M The coordinates of 4and B.

(if)  the area between the curves y =2x+9 and y= x4 2x

A,B,C and D are respectively the points(0,2), (0,8), (4,0)
and (6,0) . Find the locus of the point P(x,y) which moves so

that the areas of the triangles PAB and PCD are equal in
magnitude.

A closed tin rectangular box is to have a square base and a
volume of 8 cubic metres. The length of the edge of the base
is x metres.

) Express the height /1 m, of the box in terms of x.

(ii)  Show that the total surface area 4 square metres, is given
by A= 2 o
x

(iii)  Find the value of x for which 4 is a minimum, Hence find the

smallest area of tin sheet necessary to fulfil these specifications.

Marks
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Question 7.  (Start this question on a new page) Marks
(a) The curve with equation y = :tx"(x +3) 1s called Tschirnhausen’s 4
cubic.

Find the volume of the solid generated when the area enclosed

by the loop is rotated about the x -axis
5

4/

(b)  The diagram below represents an area of land bounded by a river ¥
and a straight fence which is 1 kilometre in length. Four subdivisions
are made at equal distances along the straight fence as shown in the
diagram. The distance from the fence to the river is indicated. Use
the Trapezoidal rule with 5 function values to find the approximate
area of the land.

250m_ | 250m | 250m__ | 250m

(c)  Find the coordinates of the point on the curve y = %xz -3x+2 2

at which the tangent is parallel to the line 4x—2y-7=0,

L 4
Question 7 part (d) is on the next page
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The curve y = f(x) has a second derivative given by

2
%)2—/ =(x-2) (%~3), find the x coordinate of any possible

points of inflection and show that there is only one inflection.

Question 8.  (Start this question on a new page)

®

(b)

(©)

If water drains from a cylindrical tank according to the formula

2
H
V= 5000(1 —26) , where V' is the volume of water in the tank

at any time 7. V' isin litres and ¢ in minutes.
@ How much water is initially in the tank?
(i)  How long will it take to empty the tank.

(iii)  Find the rate at which the water is flowing out of the
tank after 10 minutes

The position of a particle moving along the x -axis is given by

x =8¢ —B8+16¢, where  is the time in seconds and x is

measured in cm. i

(i)  Show that the particle is at rest when ¢ = 0

(ii) What is the limiting velocity which the particle approaches
as ¢ increases?

(iii) Show that the acceleration is 32 - 2v

A disease is spreading through the community. Let N be the
number of people with the disease after ¢ days. Let D be the.
rate at which the number of people who have the disease is

2
increasing, It is known that D=5 +(%Q—) .
+1

Initially 20 people had the disease. How many would you expect

to have the disease after 10 days?
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Question 9. (Start this question on a new page) Marks
(a) The graph below is y = /() 2
¥
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(b)

©

(d)

On your answer sheet draw a neat sketch of the derivative y = f"(x)

Show clearly what happens at x=0 andat x=a.

Find the equation of the straight line 4, such that the 2
x axis is the bisector of the angle between the line with

equationSx+4y =1 and the line, k.

The sum of the three middle terms of a nineteen term 3
arithmetic series is 57 and the sum of the last three is 105,

find the second term.

Xing Borrows $240 000 in order to buy a house. Interest of

6% per annum on the loan is calculated monthly on the balance
owing.

The equal repayments of $M , are made monthly and the loan 1s
to be repaid over 20 years.

(i) Show that A4, the amount owing at the end of 2 months 2
is given by 4, =240000x1.005” - M (1+1.005)

1200 x1.005%°

(ii) Show that A is given by M:W

(iii)  Find the value of M correct to the nearest 3. 1




Question 10. (Start this question on a new page)
(2)  The equation x*+3x~2=0 has roots e, .
() Find a+f and af.

(ii)  Hence or otherwise find the equation with roots o, 5°.

(b)  Find expressions for the perpendicular distances from (x,, yl)

to 7x~y+9=0 and to x+y—~1=0 and hence find the locus of

the two lines bisecting the angles between the lines 7x~y+9=0
and x+y—-1=0.

(c) Two circles have radii 4 cm. and 7 cm. respectively. Their
centres are 8 cm. apart,

Find the length of the arc of the smaller circle cut off by the larger circle.

End of Examination
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STANDARD INTEGRALS
Jx"dx =;1+—1x"+‘, n#=1, x#0,ifn<0
J'l
—dx =lnx, x>0
x
Je‘”dx =le“x a0
€
1.
Jcosaxdx = sinax, az0
. 1
Jsmax.dx =——cosax, a#0
2 l
sec”ax dx =Z[anax, a#0

1
Jsecax tanaxdx = Ssecarx, a#0

1 1 -1 X
=—tan"' =, a#0
ff12+x26bC a™ a

Lol X
_..,_1__. =sin"'Z, a>0, —a<x<a
[2 a
a —Xx

[
J

dx

dx =ln(x+\/x2—a2), x>a>0
'xz

e dx

2
1

L =ln(x+\/x2 +a2)
Vx+a?

NOTE : Inx=log,x, x>0

—~ 16—
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, s T T30

: f
@ 7 (20-3) = 1£345 =4,/ Whew a= 7, r= 3 4

N ) ‘_

3 i = 'fij =z "_;/
(_,h) C-ﬂ’ 3’) = ~’§ﬂ/ 2 o T’__—»/
i Quesfreu &

) f[’:”») = - W) @
Fl4) = 0/ &Y 5 ks

f32) = o

N.

0 v/
£ R
} S~ < 8
@) Lus . itsrd | -suAd - ©~p AR
—_— g -
[~ an)
) 9 i) w
o 2 .?S€c*ﬂ/ U PLRR) 5 I l‘/
2RHS @) P(ome each colour) = M

M

j., Sl du = [~{Coslm]§ y fﬁ
./ 37
= "‘% Cos n‘f/;},w;@ @p}

0
L (2x¢1) oy - [xnmja

=
0) ar=( |
L : _@ nia’i'f'll_é
et e le“cd“zoLs/
- Y HYe. (et5)a-4) o /
Lt "Hjc’”zlfg a = 4;"5“
N S
M- r 2 /
Sooat k:,g_{(:' :.:ifj

At + 29%- ’t‘]a g/

fen =

©)gp) et £ CBX =@ guescron b
LABC= 10 - Csfrawltr l) B) () 2u4f=ot2x
LBDC = g (epp L/{élh e inal) R
H=%3

Z¥bc = @ csmji\u)

/

o Lekk = LYybe .

o)

‘N\\
.z w3 *

bt
&:J LAY - 2o 2 ol . .
-3
[ Gu - 14¥]%

RN Y V5%
exteud lin fiough ¥ perallel A

Leyz = 2Z0¢f = Bic (alfls eei/w[)

4

< Aoeyin psic (eq/ii"avga{av)

x8 ~
oy ¢ ii; Cr:ef”?*espmcfﬂj/lsef{i{j_\j = ; '
s . %da!) = 2—,_ 9 - (,_27 rg)
<k 28 & \
Ap ; . ™ il $€‘c(9c/e Ff[e(tjmm equal ) = 3 vt
/
as reg S ) gf@ e
@) g1 ~ 6ty 2x o< & L
e -
Y |
2 4 / ‘/
Ny/as

Ac(l APAB - ;{yéx X

> 3 J/
AQFAPCD B 4;:" 2w

J
Yy

"’"j/

Y=3a




QuestionT

¢) .
01 V=2 [y
| /
" ‘L‘ifléi’lg‘lﬂ) x:(.gjf;__j
; 0
0) Vﬂg Rf Xl(ﬂfS)dx»
lx&zy ~3
She / /0?/\ = K‘«[L’) © 3'?3%“*64»
xz

U A - Lx>4 4k

=2"Lf_%/§ubmh=§ ’ u(\wh (~(;E)/
‘ L = L%ﬁ it
(m A N Lb) X || o) :z'ru[é‘oei 157 | oo

)
»
R
& g
-~
[

J/he a5, 2'YJ23’5"( ®
:__i_/lé;’y‘;ff,, +2(/,+ ;1,,,-.‘{/95,.,)]
A= 26 (9 (23 42i3‘f2‘39))

2 gelekf m -
/70 250 m*
€ ez 1
i( ;.?}_{_2%? dA_ sz){, ~§2~_ ﬂi: A~ 3 .
dx < )
= 32 2" %A‘g/
A= b

LAy when 122 (1)

i

o1 =2 whead wmrn /
TS ED) I

C{) TN i ostthoe s Ly
W pessible poi when d:(fixa =0 W) eSe—> B, i 2t -
S lwiting vo= V6
Ifﬂ(ﬁ J iy

() + = 32¢%-

tesk
X Jfiz] 2a]23 ]33t 5 - a(-lbe EAIE)
1% i
gl -\ ol 2 32e7
ne cbuwﬁe W cotcavity for ¥ 22 L= 3Ty
d

Yet L(/Lﬂ/lﬂﬁ(’, fn wcmvi‘f(-j for =i/

) t=0, N= 20

5%[5 1opei ok %/1=3 €=to, N=7 .
bos g Ay
~ 2 Lq+f -
Quesktou § ‘Nng 1 5t 5 leoo 4 .
Wigahen t=0, V= B0l sre
e, phene=o W2z
@ o= b0 (-g)™
C('E: . | 20 F L[GU:Q_.
t = H0 gmin
o N . ": i lk" T
(i) dV %m“(’“%@)'xﬂ when £ = o

LT
: ‘29’0“'%0)/ B

-~ 3 Q—L C%a.fresf—pwm{
/2

w@leu t=(0 d'l/* ~(W~’
Te =, 2

l??é L/Wflf; /

U)) A =ge‘“ -0 1lbe.
O) v =2 )Z ES -i(‘i‘e~li "Hl?

whea v =¢ gt
) /
-2¢ =
t =0
' S Y . /




@) p ~2¢006y

Quesinent

), R s Loot
7] .
/ . o= 2 Yo ‘
() A - PR-M
/ B, - R(PR-M)-M
= pR*-M(IR)
{m‘ < = 240000k 1,005/
i ~ M (+)065)
- “'ﬂ/‘k,@y:“’g\ | 1o 279
4 @) By w00 PRY (1. R

o Q=i 0
br°10’ o R 20 |
R _ gkl

Xk Y-h = 2y 2%
o = E(x-bs i RO -1 Leagh ™
4y = Ex-i Llj - | =t 605

- Lf’:j S Ex -] =0 '.éiy-r/ & G R

O Tot Tty atos — /

(w Me§119.43 /
T[\HFTEST T < b7 TR ‘/ /

: Questipy,
® @AEML%M(%@*M(&%&AM i Lo
%L\ctig{d - e /@) U}a(tg;_% g /
ot d = 35 —-@
‘ W) of -—% L /

@ 0tlodt atfdeacqy =67

o tLL =67 () 1i- (wkypY e (@pY

Lt gd = —8/
®-® - Bl - Kp T L ap) - 2ecf
Loq/ =/
. Dqg) Sy Y
o = |
t/ L LL l? /
- )L.rif

k) _,la‘o{rsf\@") :

)

/Lvl(?fﬂl) : ’ )i(ffj’ ~{l

Aned s Ahey ghhs)
e 480 =K1 <gu° ([ )
LKDB = ZhDe (hrect)

D common
00 Lot BEzn, AF = pox
Usiz o Ay . Thesiv
Lok disk () > 1N o(("r%w ooy céj? 43-% (XZT: e
Mgty AT ek
I — b e (EHIS

‘qr:ﬂ) /(3. X':.‘gi

&
L = K2 s
PeEe s g o

(T, - s
(T,-y,+9) S S0ty -t/
A’i‘t:/ﬁ?o% = ;;:;’;J
= £y

& C ‘Egyl-(l_)q/,{ M.M..{gla;gjj’
Th3a, - A t2l) = OPtLogr a2y 1Y oy g ) 2 L

) l[‘agﬁc‘z\f‘qy‘y, 'ngx, »5%( 'f_g 2-{.2[) /

=0 (e 2y Ty, 1)
98w " ;Lg%rﬂ! +'7J:‘l;(‘ '3651% “i (62
%,Lﬂ@g, Y1004y, - [00y, ~(00g, 5D
oo AN ARy R - 28,4, f3§2)(l-64‘3,]“1’0




