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PRELIMINARY HSC EXAMINATION
1999

, . MATHEMATICS
3 UNIT ADDITIONAL

Time Allowed - One and a half hours
(Plus 3 minutes reading time)

DIRECTIONS YO CANDIDATES

¢ Attempt ALL guestions,

*  ALL questions are of equal vaius,

+  Start each question on 2 new page.

¢ All necessary working should be shown in every question. Marks may be deducted for careless or badly
atranged work,

+  Beard approved calculators may be used.

»  Clearly mark each question (Question 1, Questiou 2, ... etc) aud each question part,

v Write your Student Nawme/Number on every page.

*  This question paper must not be rermoved from the examination room.

STUDENT NUMBERNAME: .

i

Question 1 (Start a new page) Marks
a. Find the exact vahse of tan 15°, 2
b, Theequation x* ~ (1 -~ 2k} + k + 3 = 0 has consecutivé roots, Find 3
the value of %
. . . x
. Solve the inequ: s 5. 3
0 e inequality =

Al f@ i. Ta how many ways can 8 committes members be selected from 12 people? 4
i, Two people say that they will only serve as coramittee members if both

are selected. Otherwise, neither will serve. Ta how many ways can this be
done to satisfy BOTH these conditions? k

Question 2 (Start a new page)

a. Find the equation of the line through the point of intersection of the lines 3
2+ 3y~ 7=0and x - 2y + 1 = 0 and perpendinilar to the line
y=1-3x

bo i Onthe same axes, sketch the curves » = x% snd y = | x| 3

ii, Hence, or otherwise, solve x* < | x|

c.  The diagram shows the line fnterval " ¥ 2
AB trisected at P and 0. The : B
coordinates of 4 are (-6, -2) and of P
Q are (2, 2). Find the coordinates /4/1;»(2, 2
of B, P, -
" 0 x
A6,
0y ! Diagrao not to
scale
Ly, -
L
ENRIERIE )
e : H —- i p Ouestion 2 1s continued on the next puge
TR
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Question 2 (continued) Marks
4 Tnthe disgram, O is the centre 4
of the circle and 2T § OQ. Find
the values of x and y, giving
T€asons.
Disgram not to
scale
Question 3 (Start a new page)
a, Thelines3x -y +2 =0 and mx - y - 1 = 0 intersect at 45°. Find 3
the possible value(s) of m.
@ For the parabola p = x? - 4x - 1, write down the coordinates of the 2
focus and the equation” of the directcix. .
PN . — .
{ ¢/ Find the equation of the tangent to the curve y = Zx & + 1 at the point 4
" where x = 3.
’/@ Make 7 the subject of the formuls § = ngu v (- 1] 3

N

Question 4 (Start a new page)

@ A man, M, is standing in 1 horizontal plans which also contains a tower; 4
AR, wh;ch is 10 metres high, aud a building, XY, which is 95 metres high.
The man js 210 metres from the tower and his bearing from it is 42°, His
bearing from the building is 110°. The bearing of the tower fromthe

building is 150°,
Find the angle of clovation from the top of the tower to the top of the
building,

Question 4 is conrimied on the next page
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Question 4 {continued) Marks
Y. Thepolynomial, P(x), is given by P(x) = ¥* + 62> + 5x7 - I12x, 5
i. Find P(—4).
#i. Hence or otherwise find the facters of P{x).
ifi. Draw a neat sketch of ¥y = P(x)in the domain -5 ¢ x < 2.
#v. Hence, or otherwise, solvex* + 6x% + 5x% - 12¢ < 0
}.
c.  Sksteh the inequality y°< 16 - x? 3
Question 5 {Start a new page)
Y. i Inhow many ways can the létters of the word MATHS be arranged? 3
ii. Ifit does not tnatter whether the "word" formed makes sense,
1. how many three letter "words" can be formed from the word MATHS
ifno repetitions are allowed?
2. how many three letier "words" can be formed if repetitions are
allowed?
sin®B |
b i Showthat + ginBcos® = tan, 3
cosB
il. Hence, or otherwise, solve sin g 1 ~ sinBcosB for 0° < 6 £ 360°
cos
M\ i Find the Cartesian equatiou of the parabola x = 44, y = 2¢2, 6
ii. Show that the equation of the chord of contact fom the point T(é», ~2) iy
3x ~dy + 8 =
i Fid the coordinates of the points P and Q where the tangeiits from T
touch the parabola.

tv. Fiod the gradients of the tmgents at Pand Q:

v What conclusion can you draw abowt the cherd of coulact?
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Question 6 (Start a new page) Marks

2. Ajisthepoint (5, 0) and O is the origin. Given that the point B{x, ) lies on 4
the line y = 1 - 3x and that OB is perpendicular to AB, find the
coordinates of B.

: 4 + By 4
b o the di [d>/B>0amd S4B _ 4 8
s, cos{d - By §
A Show that tand . tanB = - N
9
i I PR=(R, show that
9(tmd + tanB) = 8 s
iii. Hence find 4 and B,
B
Diagram not to g M, R

scale
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