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SYDNEY BOYS' HIGH SCHOOL

AUGUST 1996 TRIAL HSC

MATHEMATICS

3 UNIT (ADDITIONAL)
AND
3/4 UNIT (COMMON)

Time allowed - 2 hours
(Plus 3 minutes reading time)

Examiner: PS Parker

DIRECTIONS TO CANDIDATES

. Attempt ALL questions.

. ALL quesl%ons are ot; cquai vaiue.

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

. Board-approved calcutators may be used.

. Standard integrals are provided at the back of the examination paper

. Each section is to be retumned in 8 separate Writing Booklet clearly marked with the section

and the questions on the cover. Start each question on a new page, clearly showing your
name, class and teacher's name. Second and subsequent Writing Booklets are to be inserted in
the first Writing Booklet for the section

- 1f required, additional Writing Booklets may be obtained from the E Supervisor
upon request
- This is a trial paper and does not necessarily reflect the format or content of the HSC

examinatian for this subiect

sestion*1 {5tdrt 2 new page)
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"%, (i)  How long will it take (to the nearest second) for the flow to drop to 20

€}

(&)

(©)
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The point (8, -2) divides the interval joining (2, 7) and R(6, 1) cxternally in the ratio
k:1. What is the value of k?

A tank is emptied by a tap from which water flows so that, until the flow ceases, the
rate after # minutes is Rlitres/minute where

R=(1-3)
[0} What is the initial rate of flow?

iy  How long does it take to empty the tank?

litres/minute?

(iv)  How much water was in the tank initially?

A circle has equation x4yt +dx—6y=0
(i) Find the centre and the radius of the circle.

(i)  Theline 3x+2y =0 meets this circle in two points, 4 and 8.
(o)  Find the coordinates of Aand 8.

(B)  Calculate the distance AB.
. sinTx
Evaludte lim——
v 6x

Plx)=10x" -33x° - 7¢* +45x+9

Given P(-1) = /X3) = 0. Find al} the zeros of P(x).

Marks

2




P

Question 2 (Start a new page)

(a) A subcommittee of seven persons is chosen at random from 7 men and § women. Find
Lhe probability that the subcommittee

(i) consists entirely of men
<ii)  included all the women.

Gif)  includesa majority of women.

) Let f(x)=2:" 42x-1

{i} Show that f{x) has a root between x=0andx=1. ,

Wy . By considering f"(x), explain why this is the only root of S(x).

{iii)  Taking.xr=0 as an initial approximation, use Newton's Method to find a closer
approximation,

)  Let Fx)=3sin™(4x)
(i) Write down the d(;main and range of 7(x).
(ii)  Sketch /(x).

dr+9
@ Find the indefinite integral j. —:—,
4+ 9x'

—— ‘

Mar!

b5,

Question 4 (Start a new page)

| Mar

! (a) P{x. ¥} is a variable point on the line x = 3
4
. 2 (i) Sketch g diagram of this situation,
(i) Show that g = "('—V) i
at @ =1an py where @ is the angle between OP and the positive
direction of the x axis, Hence find ¢_/g
N &
® @ Show thar I cos’0 dg =242
2 8
(i) Hence using the substitution x = 2 sin@, or otherwise, evaluate Lﬁ Va-x?
(c) Ifa, B and y are the roots of 8x' —6r+1=0 then evaluate L+ 1.1
o F 7 3
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duestion 5 (Start 2 new page)

(a)

(b}

()

)= 20x)~ Infg(x) +1}

(it Prove that f’(_r):g_("'_);&
g(x)+1

sin2x +1

i in2 2y
(i)} Hence evaluate fw de

By using the substitution 4* = x +1, find the volume of the solid fo

x 1 . P

1/—.— , the x axis and the linesx=3andx=3§,
x+1

Leave your answer as an exact value,

rmed by rotating the
area bounded by the curve y=

97 42y . : .
T(21,¢%) is a variable point on the parabola x* = 4  whose vertex is O, N is the foot of

the ordinate from 7" and the perpendicular from M ¢
PR 0 OT meets OT at P, Pro
locus of P is a circle and state its centre and radius, Frove that the
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.stion6 (Stdrt a new page)

(b)

Inanacute angled triangle 45", angle B > angle C. The line B2) is drawn so that

2 DBC = 2 ACB and BD = AC" If this line cuts AC in O and AD and D(" are joined,
prove that'

(i) A =00

(i)  AADB=ADAC

(iiiy  ADIIBC

A particle, P, is movingina stmigﬁ! line, with its motion given by %= —9x where x is

the displacement of £ from O.
Initially P is 4 m on the right side of O and is moving towards O with velocity 12 m/s.

d
@) Showthat &= =(1v?)

(ii) Show that its speed at position x is 3v32 - x> m/s
(i) Verify that x = 4ﬁcos(§+ 3t} and hence find its velocity, v, as a function of 7.

(iv)  Find the greatest ) (o) speedof P

(B)  acceleration of 1
(8)  displacement of P from O
(v) Find the period of the motion

. implify the followi . sin(x -£) +sin(x +%) R
of —m— b DT T E
(i) Simplify the following expression cos(~ £)-cosx  £)

o . Sill(.x (,) + sin(x + (‘) i N f( )
1) If ¥} = ———mee B2~ for what values of X8 X
(i ./( cos{ .X“"'(_ ) COS(X 6 )

independent of x. Hence sketch the function.

Mar )




EY A — @ LI
E hetion 7 Cont
= ‘ttestion 7 Continued Mar|
Qestion 7 (Start a new page) Marks . .
J ‘(e A method 1o score a home run ina baseball game is to hit the ball over the boundan 6
) Solve 2costx—32)+1=0 for 0x < 27 3 ' fence on the full
|
| . | ;
. (b} ) Provethat ' +2° + 3 4.4 = Zr: =gh {n+1X2n +1), by the process of 6 - W\ !
: r=l %
mathematical induction. i i
; ) 50m/s :
! (i}  Draw the graph of y =" and construct # trapezia between the curve and the ) |
x axis from x = 0 to x = 1. The width of each trapezium is 1 units. I H
n . i
(o)  If Sdenotes the sum of the aress of these trapezia, show that , 2 m fence
11 2(2. 42 .2 3 ‘ g\ﬁ’é : 0 9'\ —> x
S= 3—.';‘- (0+I)+""-z-(1 +2°43 +...+(tl—'1) ) g Y é______ 200m ————;
) A ball is hit at 50 metres per second. The fence 200 metres away is 2 metres high.
%g (B)  Using the result from part (i) above, show that § You may neglect air resist and leration due to gravity can be taken as 10 metres
I A i . . . .
\/ 5= __{ 1+ 1 (n+TX2n41)- 2} per second per second and ?'ou ma;z/ assume the following equations of motion:
L 3n x = 501 cos@ and y =50sin@-5¢
_(8)  If A denotes the exact area under the curve show that 4= lim S and : (i) Show that if ball just clears the 2 metre boundary fence then
.&pz’ hence evaluate A. ; 80tan’ @ — 200tan 6 + 82 = 0, where @ is the angle of projection.

(ii} [n what range of values must 8 lie to score a home run by this method?

(ifiy  In-an adjacent field another ball is hit at the same instant at 70 metres per second
and the balls collide. Assuming that 8 = 30°, find the angle of projection, o, of

T} T3 the second ball and the time arid position where the balls collide.
i’
y y
S ~
Om/s [
! .
- 2m fence (
: origin 30"\ ‘ o S .
| 200m ’ 200m ——

ENDOFTHEPAPER
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