NAME:

TEACHER'S NAME:
BAULKHAM HILLS HIGH SCHOOL

TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION
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MATHEMATICS

EXTENSION 1

Time allowed — Two hours
(Plus five minutes reading time)

GENERAL INSTRUCTIONS:

. Aftempt ALL questions.

. Start each of the 7 questions on a new page. .

» - All necessary working should be shown.

. Write your teacher's name and your name on the cover sheet provided.

. At the end of the exam, staple your answers in order behind the cover sheet.

. Marks indicated for each question are only a guide and could change.

QUESTION 1
()  Find the acute angle between the lines y =x and y = J3x.
() IfA=(1,4)and B =(6,-12), find the point P(x, y} which divides AB externally in
the ratio 2:3.
(¢) IfcosIx=4cos’x—3 cosx, solve cos3x-+2cosx=0for 0<x=m
(d)  Find the equation of the tangent to the curve y = tan®x at the point (%,1] .
20
(e} Find the co-efficient of x® in the expansion (% + x’] .
QUESTION 2
(a) Iff(x) = sinx + %— 1 has a rgot near x = 0.6, use one application of Newton's
Method to find a better approximation of the root. Give your answer to 2 decimal
places.
2 X . o 2
» Evaiuate L dx using the substitution u=9-x*
VO —x?
(©  Use mathemiatical induction to prove 5" +2(11)" is divisible by 3 for all positive

integer n such thatn> 1.
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QUESTION 3
Marks
dx
a Find X 2
@ Fnd
(b)
< g
F
& AB is a diameter and CD is perpendicular
A R to AB.
D
(i Prove PRBS is a cyclic quadrilatal. 3
(ii) IfAP=5and AR =4andPS=8, find BR. 2
(e)  Aspherical bubble is expanding so that its volume is increasing at a constant rate of
10mm? %)er second. What is the rate of increase of its radius when its surface Area is
500mm. H 2

@

QUESTION 4
()

(i)  Complete the table for y = cos’.

x o s |5 | %] =
Y

(ii) Sketch the curve fory =cosx for0<x < 7.

(i)  Shaded in the region enclosed by y = cos™ for 0 <x <Tland the line y = 1.

(iv)  Find the exact area of this shaded region.

() The area below the curve y = cos? and above the x axis is rotated about the x
axis fromx=otox=n . Estimate this volume using the Trapezoidal Rule
with 4 strips.

()] Fx+1). Q) =x+ prh 1, find Q(x).

(i)  Sketch the graphs of y =x%and y = $ on the same set of axes showing
clearly the x coordinates for their point(s} of intersection.

@) Hence or otherwise solve —— > x’.

x+2
QUESTION 5
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()  Find GL

(@

Find the size of /EGB, using the Cosine Rule.

(2) A particle is moving along the x axis, its velocity V (m/s) is given by
V2 =16 + 4x — 2x® where x is the position of the particle in metres,

) Show that particle is in Simple Harmonic Motion.
(i)  Find the amplitude and period of the motion.
@il)  Find the maximum speed of the particle



()

4SUD[INIOS SARY 0 ~Xq  US ¥ = % [{a 0, JO san[eA Jo a8uel 18y J0,]

: % SI{) = %8 ueBuet ot o Juarpeld ayp moyg (1)
.llqll pug
uB, JO San[es sy puy xq , ws € = £ wuoy g u st ydess spys Jo uonenbo sy, m
£
o _;_f.,
<
K fy 2 &=

E

- T
iy (@

© Jswm oys 1ey) Apqeqoad o stgey, (np)

(penunuo)) /£ NOLLSAND



QUESTION 5 (Continued)

®)

QLE:-%\J

N 2

P(%F 9P ) P is an arbitrary point on the parabola
x* = 4ay and PN is perpendicular toW 8,
where $ is the focus.

()  IfPN has equation x + py = 2ap + ay’, find the equation of 3N,
(if)  Show that N has coordinates (ap, ap? + a).

(i)  Find the locus of N as P moves on the parabola.

QUESTION 6

@

The rate at which a body's temperature (T) rises is proportional to the difference
between its temperature and the surrounding medium (C).

ie. Loer-0),
dt
) Prove T = C + A e ™ satisfies the above differential equation.

(i)  Ifametal bar at 25°C is placed in an oven of 300°C and its temperature rises to
100°C after 30 minutes, find the value of A and k.

(i)  What will its temperature be after a further 40 minutes?

QUESTION ¢ (Continued)

b
) Ve
2\
e
YV L VLV N VW oV SNl VNN W)
A projectile is fired from a 50 metre ¢liff into the sea at a velocity V metres per second
with an angle of projection &.
Let g = 10m/s®
(i) Derive the equations of motion for the horizontal and vertical components of
the motion of the projectile..
(iiy  Ifthe time of flight is 5 seconds and the range of the projectile is 100 metres,
find the angle of projection and the velocity of the projectile.
(i)  Find the velocity of the projectile at the point of impact with the water.
QUESTION 7
(a) Rebecca invents a game with 2 dice which have their faces coloured the same way.

i.e. 3 red, 2 white and 1 black face.

She rolls both dice and wins if she throws 2 red faces and loses if she rolls 1 or more
black face on the uppermost face of the dice.

If she gets neither, she rolls again and the game stops when she wins or loses.

(] Show that the probability of winning in 1 throw is -}l-and the probability of

losing in 1 throw is oy

36

(i)  What is the probability that she wins in the first or 2nd or 3rd throw.,
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