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DIRECTIONS TO CANDIDATES

. Attempt ALL questions.

. ALL questions are of equal value.

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

. Board-approved calculators may be used.

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

. Each section is to be returned in a 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.

. If required, additional Writing Booklets may be obtained from the Examination Supervisor
upon request.

. This is a trial paper and does not necessarily reflect the format or content of the HSC
examination for this subject.




Question 1 (Start a new page)

(a)

(b)

(c)

(d

(e)

The point (8, -2) divides the interval joining O(2, 7) and IX&, 1) cxternally 1n the ratio
k:1. What is the value of £?

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

R=(t-3)
(1) What is the initial rate of flow?
(i)  How long does it take to empty the tank?

(i)  How long will it take (to the nearest second) for the flow to drop to 20
litres/minute?

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

A circle has equation X+ y2 +4x-6y=0
(1) Find the centre and the radius of the circle.

(i) The line 3x + 2y =0 meets this circle in two points, 4 and B.
(a)  Find the coordinates of 4 and B.

B) Calculate the distance AB.

sin7x

Evaluate lim
=0 6 X

P(x)=10x" -33x> = 7x* +45x +9

Given P(-1) = P(3) = 0. Find all the zeros of P(x).

Marks




Question 2 (Start a new page)

(a)

(b)

(c)

(d)

A subcommittee of seven persons is chosen at random from 7 men and 5 women. Find
the probability that the subcommittee

(1) consists entirely of men.
(it) included all the women.

(iiiy  includes a majority of women.
Let f(x)=2x" +2x-1

(1) Show that f(x) has a root between x =0 and x= 1.
(iy By considering f'(x), explain why this is the only root of f(x).
(iii)  Takingx =0 as an initial approximation, use Newton's Method to find a closer
approximation.

o ;

Let F(x)= 3sin_l(4x) : J/A 4 Qk"/sl’L é /
—’Z‘ 4 Y 574

) Write down the domain and range of F(x). 2

(i)  Sketch F(x).

. . o 4x +9
Find the indefinite integral i
4+ 9%
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Question 3 (Start a hew page)

(a)

(b)

©

Marks

A preschool P, 1s due south of a digital phone tower and a surf club S is due east of it. 4
The house A of one of the preschool children is between and on the line joining the

preschool and the surf club. The angles of elevation to the top of the tower from points

P, S and H are 25°, 32°and 29° respectively. The height of the phone tower is /2 and O is

the base of the tower.
(1) Draw a suitable diagram of the above information

(i)  Show that OS = kcot32°.

(i)  Find similar results for the lengths of OH and OP.

(iv)  Use APOS to show that LOSP =53".

(v)  Use AOHS to show that LOHS= 45",

(vi)  Show that the bearing of the house from the foot of the tower is 172°,

A country’s population with a constant annual growth rate, &, and a constant 7
immigration rate of / persons per year entering the country is governed by the equation:

@ =kP+1
dt
(i)  Show that a solution of this equation is P(¢) = Py + 7‘2( -1,
where £, is a constant

(i)  The US population was 222 million people in 1980. Allowing for immigration at
the rate of half a million people per year for the next 20 years, assuming a
natural growth rate of 1% annually, what will be the population in 2000?

AB is a diameter of the circle. PT is the tangent and ZAPT =108’ 4
P
A T
B

Calculate ZATP giving reasons.



Question 4 (Start a new page)
\
(a) P(x,y) is a variable point on the line x = 2

(1) Sketch a diagram of this situation
(11) Show that 8 = tan_](f) , where @ i1s the angle between OP and the positive

d
direction of the x axis. Hence find -——9-

7

z

(b) (1) Show that j co0s> 0 do = 15.2. 3
0

p
(i)  Hence using the substitution x = 2 sin@ , or otherwise, evaluate J'{ 4-x* dx .
0

1 1
(¢) If @, B and y are the roots of 8x* —6x +1=0 then evaluate — + -Ez- += 3
a 4
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Question 5 (Start a new page)

(a)

(b)

(c)

'h

f(x)=g(x)-In{g(x)+1}

(1) Prove that f'(x) _&x).glx)
g(x)+1

in2xcos2.x

(i1) Hence evaluate J‘S—-——— dx
sin2x +1

By using the substitution #* = x + 1, find the volume of the solid formed by rotating the 6

area bounded by the curve y = ‘/x___—__l_i_ , the x axis and the lines x =3 and x = 8, abouk (//e kater §
X+

Leave your answer as an exact value.

I( 21,12) is a variable point on the parabola x” =4 y whose vertex is O. N is the foot of 4

the ordinate from 7" and the perpendicular from N to O7 meets OT at P. Prove that the
locus of P is a circle and state its centre and radius.




A Question 6 (Start a new page)

(a)

(b)

(c)

In an acute angled triangle ABC, angle B > angle C. The line BD is drawn so that
2 DBC = £ ACB and BD = AC. If this line cuts AC in O and AD and DC are joined,

prove that:

(1) AO=0D

Gi)y A ADB=ADAC

iy  ADIIBC

A particle, P, is moving ina straight line, with its motion given by %= —9x where x is

the displacement of  from 0.
Initially P is 4 m on the right side of O and is moving towards O with velocity 12 m/s.

(i)  Showthat #= -Z—x—(;-vz)

(i)  Show that its speed at position x is 3¥32-x" m/s

(iii)  Verify that x = 4\5 cos(% +3t) and hence find its velocity, v, as a function of ¢.

(iv) Find the greatest (a) speed of P

(B)  acceleration of P
(3) displacement of from O

(v)  Findthe period of the motion

‘ o , o osin(x—%)+ sin(x +%)
(1) Simplify the following expression
cos(x—£) - cos(x + 16‘-)

sin(x —%) +sin(x +%
@) If f(x)= (x—¢) (x+5)
cos( x — -g-‘) —cos(x + -g—)
independent of x. Hence sketch the function.

, for what values of xis f(x)

N
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i;)juestion 7 (Start a new page) Marks

(a) Solve 2cos(x— £)+1=0 for 0<x <27

11

(b) (i)  Prove that P+ + 40 = ng = —én (n +1)(2n +1), by the process of 6

r=1

mathematical induction.

(i)  Draw the graphof y = +* and construct » trapezia between the curve and the

: N N
raxis from x = 0 to x = 1. The width of each trapezium 1s — units.
: n

()  If S denotes the sum of the areas of these trapezia, show that

§ = %.é{(o r1)+ ;27(1’ +27 43 +...+(n—-1)2)}

(B)  Using the result from part (i) above, show that

«

S=—1—{I+—I-—(n+l)(2n+1)—2}
2n 3n

(8)  If A denotes the exact area under the curve show that A4 =nlilpr and

hence evaluate A.
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* Question 7 Continued

() A method to score a home run in a baseball game is to hit the ball over the boundary

fence on the full.

A ball is hit at 50 metres per second. The fence 200 metres away is 2 metres hi gh'.
You may neglect air resistance and acceleration due to gravity can be taken as 10 metres
per second per second and you may assume the following equations of motion:

y
N
50m/s
2 m fence
ol/8Y f >
200m ——

x =50¢cos@ and y = 50¢sin@ - 5¢°

(i)

(ii) -

(iii)

origin

Show that if ball just clears the 2 metre boundary fence then

80'tan” 6 — 200tan 6+ 82 = 0, where @ is the angle of projection.

In what range of values must 0 lie to score a home run by this method?

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

the second ball and the time and position where the balls collide.

Y
N

0om/s

30-‘\ l 2m fence ( o

\ <

& 200m X 200m
END OF THEPAPER
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