1992 HicHER ScHooL CERTIFICATE
EXAMINATON PAPER

2/3 UNIT MATHEMATIC

QUESTION ONE

(a) Find the average of the numbers
75, 29, 80, 42, 65, 59, 38.
Give your answer correct to one decimal place.

(b) Factorize x%+5x~ 6.

(c) Solve 4x+7=3(x~-2).
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Figure not
to scale.

In the diagram AB is parallel to CD.
Find the value of 8. Give reasons.

(e) Solve the pair of simultaneous equations:
X+y=2
2x—-y=1.

(f) A sum of $10000 is placed in a bank account
and earns 12% interest per annum, compounded
annually.

How much money is in the account at the end
of 6 years, just after the final interest has
been paid?

QUESTION TWO

In the diagram P and Q have coordinates (-1, 0)
and (1, 6) and ZQPR = L QRP = 6.

Xeawo

Figure not
to scale.
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Copy the diagram.

(a) Find the coordinates of the mid-point of PQ.
(b) Show that PQ has equation y = 3x + 3.

(c) Show that an@=3.
(d) Show that the gradient of QR is —3.

(e) Show that the equation of OR is
3x+y-9=0.

(f) Find the coordinates of R.
(g) Find the perpendicular distance from P to OR.

(h) On your diagram, shade in the region
satisfying both the inequalities

y<3x+3 and 3x+y-920.

QUESTION THRE
(a) Differentiate:

(i) eSx

Gi) In(5x-1)

(iii) xtanx
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(b) Find:
() f(2x +8)10 gy

(ii) Jsin% dx

(e) C

Figure not
to scale.

B

400 m

Use the Sine Rule to calculate the length of
the side BC to the nearest metre.

QUESTION FOUR
(a) A 3 D
Figure not
' to scale.
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The diagram shows a trapezium ABCD in
which AD is parallel to BC.

AB =6, AD =5,

LABC = 60°, LADC= 135°,
Perpendiculars are drawn from 4 and D to
meet BC at P and Q.

(i) Show that BP =3,
(ii) Show that AP = 3.‘/(3)°
(ii1) Find the exact value of BC.

(iv) Find the area of the trapezium ABCD.
Leave your answer in surd form.

(b) Pat and Chris each throw a die.

(i) Find the probability that they throw the
same number.

(i) Find the probability that the number
thrown by Chris is greater than the
number thrown by Pat.

(¢) Ten kilograms of sugar is placed in a
container of water and begins to dissolve.
After ¢t hours the amount A kg of undissolved
sugar is given by

A=10e7",
(i) Calculatek, given that A= 3-2 when 1 = 4.

(ii) After how many hours does 1 kg of sugar
remain undissolved?

QUESTION FIVE

(a)

Figure not
to scale.

The diagram shows the sector of a circle.
Find the area of this sector.

Give your answer to the nearest square
centimetre.

®) A D

Figure not
to scale.

In the diagram AD is parallel to BC and
LDBC=LACB = x°.

(i) Show that AE = DE.

(ii) Prove that the triangles ABC and DCB
are congruent.

(i) Deduce that £ ABD = £ DCA.

(c) A timber worker is stacking logs. The logs are
stacked in layers, where each layer contains
one log less than the layer below. There are
five logs in the top layer, six logs in the next
layer, and so on. There are n layers
altogether.

(i) Write down the number of logs in the
bottom layer.
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(ii) Show that there are %—n(n +9) logs in the

stack.

QUESTION SIX

(a)

The diagram shows a graph of the parabola
y = x? and the tangent to the parabola at x = c.

(i) Find the gradient of the tangent at x = c.
(i) Find the equation of the tangent at x = c.
(iii) Find the value of ¢ if the tangent

intersects the x-axis at x = 1.

(b) y 4
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The shaded region in the diagram is bounded
by the curve y = x*, the y-axis, and the line
y=16.

Calculate the volume of the solid of revolution

formed when this region is rotated about the
y-axis.

(c) The speed of a train was recorded at intervals
of one minute. The times, in minutes, and the
corresponding speeds v, in kilometres per
hour, are listed in the following table.

time (min) | 0O 1 2 3 4
v (km/h) 0 25 | 34 | 30 | 40

(i) Explain why the distance x, in km,
travelled by the train in these four
minutes is given by

1

15
xzf vdt .
0

(ii) Estimate x by using Simpson’s Rule with
five function values,

QUESTION SEVEN

(a) Solve the equation 32"+ 2.3~ 15=0.

®) A
Y P(x, y)

» X
0 A2, 0)

(i) Write down the gradient of AP in terms
of x and y.

(ii) Show that the equation of the locus of all
points P such that OP is perpendicular to
AP is

12-2x+y%=0.

(iii) Deduce that the locus of all points P such
that OP is perpendicular to AP is a circle.
Write down the centre and radius of this
circle.

(c)
£
X
0 A I, I, £y >

A particle moves in a straight line and the
above graph shows the distance x of the
particle from a fixed point at time 1.

()  Is the particle moving faster at time ¢, or
at time 1,7 Why?

(ii) What is the velocity at time ¢t = 0?7 Why?

(iii) Sketch the graph of the velocity vas a

function of 1.
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QUESTION EIGHT

(a) Twenty-five kangaroos were released on an
island. The population P of kangaroos on the
island ¢ years later is given by

P=-r3+61%+25 for 0<1<6.
(i) After how many years was the
population a maximum?
(ii) What was the maximum population?
(i1i) Sketch the curve
P=-13+612+25 for 0<1<6.

(iv) When was the population increasing
most rapidly?

(b) A box contains twelve chocolates all of exactly
the same appearance. Four of the chocolates
are hard and eight are soft. Kim eats three
chocolates chosen randomly from the box.
Using a tree diagram, or otherwise, find the
probability that:

(i) the first chocolate Kim eats is hard;
(ii) Kim eats three hard chocolates;

(iii) Kim eats exactly one hard chocolate,

QUESTION NINE
(a) y
4

Figure not to scale.

The diagram shows parts of the curves
y=sinx and y=cosx.

(i) Find the x coordinates of the two marked
points A and B.

(ii) Calculate the area of the shaded region.

Sketch the parabola P which has focus
(2, 8) and directrix y = -1,

(b) (@)

(ii) Find the equation of 7.

(¢) Let m be a negative number. Show that the
equation sinx = mix has x = 0 as its only
solution satisfying ~7 < x < 7.

QUESTION TEN
(a) (@)

For what values of r does the geometric

series
a+ar+ar®+..

have a limiting sum?

For these values of r write down the
limiting sum,

(i1) Find a geometric series with common

. 1 c
ratio — that has limiting sum
w 1-w

{b) A truck is to travel 1000 kilometres at a
constant speed of v km/h.
When travelling at v km/h, the truck
consumes fuel at the rate of

2 4
(6 + _{'m_“) litres per hour.
50

The truck company pays 50 cents/litre for fuel
and pays each of the two drivers $20 per hour
whilst the truck is travelling.

(i)  Let the total cost of fuel and the drivers’
wages for the trip be C doHars. Show
that

1
C=10v+ 43000-50

(i) The truck must take no longer than 12
hours to complete the trip, and speed
limits require that v < 100.

At what speed v should the truck travel
to minimize the cost C?
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