Question 1 (Start a new page)

a. Find the exact value oftan 15°.

b. The equation x* - (1 - 2k + % + 3 = 0 has consecutive roots. Find 3
) the value of 4. ‘
c. Solve the inequali X <. 3
NSW INDEPENDENT SCHOOLS ctw ety 5%
d. i Tnhow many ways can 8 committee members be selected from 12 people? 4
ii. Two people say that they will only serve as committee members if both
are selected. Otherwise, neither will serve. Tn how many ways can this be
PRELIMINARY HSC EXAMINATION done to satisfy BOTH these conditions? ‘ )
19 9 9 Question 2 (Start a new pége)
. a. Find the equation of the line through the point of intersection of the lines : 3
i 2x +3y -7 = 0 and x - 2y + 1 = 0 and perpendicular to the line- !
MATHEMATICS . | y=1- 3.
3 UNIT ADDITIONAL
_ b. i On the same axes, sketch the curves y = x* and y = | x| 3
Time Allowed - One and a half hours aii. Hence, or otherwise, solve x* < | x |
(Plus 5 minutes reading time)
DIRECTIONS TO CANDIDATES ‘ c. The diagram shows the line interval I 2
. AB trisected at P and (). The B
«  Atterpt ALL questions. coordinates of 4 are (-6, —2) and of /
¢ ALL questions are of equal value. OQfge (2,2). Find the coordinates P /a Q2.2
¢  Start each question on a new page. © *
A(-6,-2)

*  All necessary working should be shown in every question. Marks may be deducted for careless or badly
arranged work. Diagram not to
+  Board approved calculators may be used. | el
¢ Clearly mark each question (Question 1, Question 2, ... etc) and each question part.
*+  Write your Student Name/Number on every page.

s This question paper must not be removed from the examination room.
Question 2 is continued on the next page
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Question 2 (continued) . Marks
d. Inthe diagram, O is the centre 4 _
of the circle and PT | 0Q. Find
the values of x and y, giving
reasons.
Diagram not to
scale
Question 3 (Start a new page)
a. Thelines3x —y +2 =0 and mx - y - 1 = 0 iotersect at 45°. Find 3
the possible value(s) of m.
'
b. Forthe parabola y = x? - 4x - 1, write down the coordinates of the \ 2
focus and the equation of the directrix.
c. Find the equation of the tangent to the curve y = 2x/x + 1 at the point 4
“where x = 3.
d. Make n the subject of the formula § = —;Z[Za + (n - Dd]. 3
Question 4 (Start a new page)
a. A man, M, is standing in a horizontal plane which also contains a tower, 4

AB, which is 10 metres high, and a building, XY, which is 95 metres high.
The man is 210 metres from the tower and his bearing from it is 42°. His
bearing from the building is 110°. The bearing of the tower from the
building is 150°.

Find the angle of elevation from the top of the tower to the top of the
building,.

Question 4 is continued on the next page.
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Question 4 (continued) Marks

b. The polynomial, P(x), is given by P(x) = x* + 6x3 + 5x% - 12x. 5
i. Find P(-4). -
ii. Hence or otherwise find the factors of P(x).
ifi. Draw a neat sketch of y = P(x)in the domain -5 < x < 2.
iv. Hence, or otherwise, solve x* + 6x3 + 5x? ~ 12x < 0
¢.  Sketch the inequality y < /16 - x? 3
Question 5 (Start a new page)
a. i Inhow many ways can the letters of the word MATHS be arranged? 3
ii. Ifit does not matter whether the "word" formed makes sense,
;
1. how many three letter "words” can be formed from the word MATHS H
- ifno repetitions are allowed?
2. bow many three letter "words"” can be formed if repetitions are
allowed?
. sin® 6 .
b. i Show that + sin6 cos6 = tan0. 3
. cos
. . 3
ii. Hence, or otherwise, solve 6 1 ~ sin0 cosO for 0° < O < 360°
cos
c. i Find the Cartesian equation of the parabola x = 4z, y = 2¢%. 6

ii. Show that the equation of the chord of contact from the point T(3, —2) is
3x -4y + 8§ = 0.

ifi. Find the coordinates of the points P and Q where the tangents from T
touch the parabola.

iv. Find the gradients of the tangents at P and Q.

-'v. What conclusion can you draw about the chord of contact?
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Question 6 (Start a new page)

a. Aisthepoint (5, 0) and O is the origin. Given that the point B(x, y) lies on
theline y = 1 - 3x and that OB is perpendicular to AB, find the
coordinates of B.

b. TInthe diagram, /4 > /B> 0 and cosd + B) _ i,
cos(4 -B) 5
i. Show that tand .tanB = 1 P
9

ii. If PR=QR, show that
9(tand + tanB) = 8 g
iii. Hence find 4 and B. /

Diagram pot to g 4 R

scale
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STANDARD INTEGRALS

fx"dx =—1—x"+1, nz-l x20,ifn<0
n+l
1
—dx =lnx, x>0
x
je‘"dx =—I-e‘“, a#0
a
1.
cosaxdx =—sinax, a#0
a
. 1
sinaxdx =-——cosax, a=#0
a
2 1
sec”ax dx =—tanax, a#0
; a

i
jsecartanaxdx =—secax, a#0
a

1 I ax
——ydx =—tan —, a#0
ja +x a a
1 L1 X
e X =sinT" =, a>0, —a<x<a
a*-x? a

j—%dx =I‘n(x+\/x2—a2), x>a>0
x“—a

1 _ )
j ____~X2+a2dx —ln(x+ x“+a )

NOTE: Inx=log,x, x>0




NSW INDEPENDENT TRIAL ExamMs 1999 SOLUTIONS

MATHE 4TS :
duestina /
a. tﬁm{" J:D +tan 4 - tan B
] +tau A aB
Lo bo-4s5) = Lo b0 - touus
|+ tabo. ta kS
= V7 -

l+?3

3 wNIT

b. let o roofs be o anol of+ 1
Heww dat | = I-26 ... (D
oo = Rt3 LD

Fom (0, = ~k
Subshiute it @) :
R - h = k+3
k- 2k -3 =0
[I.' 3)((-#/) =0
.oR=3 e R=-/

c. x
Lx- |
Mﬂ[ I_ﬂow.é ok = 5
@ad X_ =5
927("/*
X = /lox-§
= A = 5/7

£ 5

PRELIFUMARY  EXAM] 3oLunoNs

|

These suggested answers/marking schemes are’issued as a guide onty

_offerred as an-assistance.in constructing your own marking format
(individual teachersischools find many other acceptable responses)
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Qoazion 2 C aruse
A, L%t 7+27(2 41)=0 . A SOT& A (Qugle ot
L@;g) 0(4(3 .27})+2 ]=0 D8P =20° (a,&gfim aMaaq))
M= -/§+A_l +L Mm [D8= 360-2x°
~dA .50° +360-2x° + A+ x° = 3bo
6+3) =-3+d2 (@%m of Q}Wﬂo}u&@)
7 =-2 = _x=710° )
%X =-9 Hewce j-‘\\o (Q?W&A«g{e
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QUEST(oN 3

a. m, ;
tom = l MI M, l
l+M.M.,
tae 45 = |3 -m 1
\+3w\ )
3-m =\ o =(3-m)=|
14 3m 14*3m
3-m  =\¥3m -34m =143y
2 = 4m -4 =dm
Moo= m o=-2
T M= - oy 1
2
b, y = - 4x - |
yrlrg = o —Ax 44
yss = (x- 2)*

L Vowtex v (Q,—S)
Locat «&M_g‘fﬁ\ o ‘/4

So doewa (2, - 4%)
« duneckrox 3=—’5‘/4r
C. 5: o?')( (X+\>‘L
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iU
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S = -';-t [RC\#(V\-I)G\J

dS = dan 4+ n¥d - nd

Latd (aa_d) -5 =0

n= -b=+ \l - 4ac
ol
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Kol
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Aol
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Ruestion 5

o (Aj 5 ! = (2o
@ . Ordler S\gy\\{lncw .
Sp, = 6o

,,2 SKSXS = ‘2.5.

b. () WHS = 5u’©F Sun® cos™B

Cos©

= 5wB (gm0 +s™0)

Cos ©
= tano
= R4S

(1) Sun’® + b cos® =1
Cos ©

,', +a,,\ 9 =
« ©=45° a2s°

Sou= Ax X
JT &
33» XL
G a=2 4 T(3-2)

X..XD = a@ ((j-t 30)
Ax3 = 4(&3— )
3¢ = 4j g

3%-—43”250

Lm dunce

%

425+ §=0
g

@) Y=
| 3x-

bx- A+ 16 =0
X - bx-156 =0
(x4 X2 -8) =0
. 7("2,,' ﬂ-; y\.
X:?)

flzw P(%,%)

a(-2,%)

() Pacauetn ax P: 4t=8 =1
45{&5@«.&& w L

4‘1"&) 4'{:"—2) -—',-‘t'-"'{:
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S AP o sascetln,

T
Ach = 45°
L ~A{s; } s
RN, /Hsv . -}@_(A+5) —)mAHaMB ,,
A - oAb
\3 3% \— Vg

e,

. dA+tang = %

 Coosdunokes of Bam (x,\- 37(\

ad_Aftanr A +‘co«~5) .

M e = -3
© X

(.(iLo,to(WAj;;-@M&

M =3 o
x-S Mo oh = ﬁ .
- - %x x \13? -—‘ o(x(% =& = p= %.-—o(

[ = 6%+ " = —x*+5x

L -ix x| =0

(lox = |Yx_— }=0©

= Y 4= Ao W Ju+l=0
. o= 8xlba-36
aed L2l Yok e &
‘ - ) = §+y28 Ja A= 8-\
B (1,-2) ok (L, 1) _ tax A ,_,?2-. at i\__,?_l?
‘,,wb“(z,» lo (hed) = 4 > A =36°a1" o 8°33'
(A - ) 5
 Coohicoh = SumA b = 4 A= 3621
Gk cm® bSuAsnd S g = 3733
S b Sseuhon = s Ao bt Finheicl
oAb = Qs AsanB N






