ASCHAM SCHOOL

2000 TRIAL HSC EXAMINATION

MATHEMATICS 3/ 4 UNIT COMMON PAPER

Time allowed: 2 hours

«  All questions should be attempted.

o All necessary working must be shown.

e Al questions are of equal value.

o Marks may not be awarded for careless or badly arranged work.

o Write your name and the number of the question on each booklct.ﬁ
« Begin each question in a new booklet.

o Approved calculators may be used.
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QUESTION1

a)

b)
<)

d)

e)

Differentiate i) 4sec’ x

.. oy |
i) sin? 2% @

. N 1
Find the primitive of ryE et )

Find thie co-ordinates of the point P which divides the line joining A(-3,4) and
B(2,-8) externally in the ratio 2:5. )

Use the substitiution x = cos 0 to evaluate

[ o
H

If o, B and y are the roots of the equations x’ ~2x+5=0, ﬁndthe;alueof
at+piey’ o)

.




QUESTION2

a) x =0.8 is 2 good approximation to a root of the equation x* =cosx.

Use Newton's method onge to find a better approximation to the root, giving

your answer to 2 decimal places. Q@
b) i) Show that x =2 is 2 zero of x* —4x* +8
ii)  Hence find all the real zeros of x* —4x? + 8, leaving your answers in
simplified surd form.
© 4
iii) Solveforx: ——sx ©)
x-2
c) Solve the equation (to the nearest degree)
3cosx—-4sinx=3 for 0°Sx<360°. “)
QUESTION 3
a) Sketch the graph of y =3cos™ (2x +1). Q)
b)  Solveforx, 0Sx<2x, 2sin’x <sinx. &)

c) The acceleration of a particle moving in a straight line is given by
1 - . L)
‘—;—f- =—Z—3. where x-metres is the displacement from the origin after t
It
seconds. Initially the particle is 9 metres to the right of the origin with a
velocity of 4 meres per second.

i) Show that the velocity v of the particle in terms of x is
v= % . Explain why v is always positive for the given initial
X
conditions.

i) Find an expression for t in terms of x.

iiiy  How many seconds (to the nearest second) does it take for the particle
to reach a point 35m to the right of the origin? )

QUESTION 4

2)

b)

c)

i)  Showthat %(cos’xsinx)=4cos‘x—3cos’x.

1 3r
‘w:— S—
coS 4+ (6)

i) Hence show that
32

© feoman | N

Prove by mathematical induction that

ier"' =l+(n-1)2" )

Solvcforxifcost-% (1)

QUESTION 5

a)

b)

<)

d)

Find, to thc)'ncarcst degree, the acute angle between the curves y =x? -1
and y=x(x-1) ()

X

x-1)° )

Without calculus, draw the graph of v = showing asymptotes and
intercepts on axes. 2)
Joyce and Agnes are playing a game. Joyce has 6 cards num 6 and
Agnes has 8 cards numbered 7 to 14. Joyce goes first and drab;s% looks
at it and replaces it in her pack If it is even, she wins. If it is odd, it is Agnes’
turn to draw a card, look at it and replace it in her pack. If Agnes draws an odd

card, she wins. If Agnes draws an even card, she loses her turn and Joyce
draws a card and so on.

Find the probability that Joyce wins:

i) in the first draw

if) in her second draw

i) in her third draw

tv)  inthe long run. 4)
A spherical balloon is being blown up so that its surface area is increasing at

the constant rate of 10cm? /second. Find the rate at which'the volume is
increasing when r = 5 cm. 4)



QUESTION 6
a) ) Show that the equation of the tangent to the parabola x* =16y atany.
point P(8t4t’)onitis y == ar.
ii) Show that the equation of the line 1 through the focus S of the parabola
which is perpendicular to the focal chord through P is
(P -Ny+2x =40 -D.
jiiy  Find the locus of the point of intersection of the line | and the tangent
atP.
)
b) AB and CD are two towers of equal heights. CD is due north of AB. Froma
poimPonthesamehodmntalplmasﬂ\cfeetBandDofﬁ\etowus,md
bearing due east of the tower AB, the angles of elevation of A and C, the tops
of the towers, arc 47° and 31° respectively. If the distance between the towers
is 88m, find the height of the towers to the nearest metre. *)
QUESTION7
a) At the Tildesley Tennis Competition, Felicity served a ball from a height of
1.8m above the ground. The ball was hit in a honzontal direction with initial
velocity V = 35m/s.
Assume that the equations of motion for the ball in flight arc
y=-5 +1.8 and x =35t
where the acceleration duc to gravity is taken at 10m/s .
i) How long does it take for the ball to hit the ground?
ii) How far will the ball travel horizontally before bouncing?
iii)  Thenetis 0.95 metres high and is 14 metres away from where Felicity hit the
ball. Will the ball clear the net? Explain. )

b)

Geometry question on the next page.

b)
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DETACH THIS PAGE AND STAPLE IT IN YOUR BOOK FOR

QUESTION 7.

DO THE yvnrrmc IN YOUR ANSWER BOOK NOT ON THIS PAGE.
A circle céntre A touches a smaller circle centre B external i
g»awqunqngeintoﬂgtwo circfu,touchingthemat?l:n:lt-(;p::lgics:};m
common tangent to both circles at C. RT cuts the circle centre.A ats.

i) Show that ZPCQ = 90°.

fi)  ShowthatP,C and R are collinear.

i)  Sbowthat P, Q, R and S are concyclic points. m
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