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Question 1 (12 marks)

, -8 x 93
(a) Evaluate 3—%—5—158——— correct to two decimal places.

(b)

(©)

d

(e)

)

Make ‘a’ the subject of the formula s = ut + —;—at2

Show on a number line the solution of |2m - 1| <5

If Gx) =1~ x*, evaluate G(3) ~ G(0)

Factorise completely 3x* — 12)*

The probability of gaining relief from a particular illness with antibiotic A is Il
whilst with antibiotic B, the probability of gaining relief is % .
One cold sufferer takes A, whilst another takes B.

What is the probability that only one cold sufferer gains relief?
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Question 2} (12 marks) [START A NEW PAGE]

(a) Find the equation of the tangent to the curve y = x*> — 3x + 2 at the point (3, 2) 2

(b) Differentiate with respect to x:
(i) tan (logcx) 2
(i) xf(l + x) 2
(c) i) Find a primitive function of — 1

x + 1

. * 1

(ii) Evaluate cos Ex dx 2
3

(d)  Giventhat f(x) = x* + x, find the values of b for which f”{b) = f(b) 3

Question 3 (12 marks) [START A NEW PAGE]

(@

(b)

(©

(d)

©

Evaluate log,48 — log,4 ~ log,3

Two perpendicular lines 3x +2y = 12 and 2x +ay = b intersect at the

point (2, 3). Find the values of @ and &.

The sum of the first three terms of an arithmetic sequence is 27.
The sum of the next three terms is 63.

Find the first term and common difference.

20
Evaluate Y, (2r + 1)

r=1

By first writing the recurring decimal 0-303030.... as an infinite geometric series,
use your knowledge of geometric series to express it as a rational number in its

simplest form.
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Question 4 (12 marks) [START A NEW PAGE]

The coordinates of the points A, B and C are (0, 2), (4, 0) and (6, —4) respectively.

) Find the length AB.

(ii) Find the gradient of AB.

(iii) ~ Show that the equation of the line £, drawn through C and parallel to AB is

x+2y+2=0

(iv) Find the coordinates of D, the point where ¢ intersects the x-axis.

W) Find the perpendicular distance of the point A from the line £.

(vi) Hence, or otherwise, find the area of the quadrilateral ABCD.

Marks

Question 5 (12 marks) [START A NEW PAGE]

(2) Show that (sinA + cosA)’ + (sind — cosA)” = 2

(b) Solve 2cosx = \/5, where 0 £ x < 27

12cm 4em

30°
Y 8cm X

Find the area of the triangle XYZ.

(d

The diagram shows the area of a minor segment of a circle with radius 10cm.

Find the area of this minor segment.

Question 5 continues on next page
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Question 5 (continued)
© y
A / y=cosx
0 B 2 X
y=sinx
The diagram shows the graphs of the curves y=sinx and y=cosxfor 0< x< 27
@ Show that the x-coordinates of the two marked points A and B are
3 5m
— and — respectively. 1
1 2 P y
(ii) Calculate the shaded area leaving your answer in surd form. 3
End of Question 5
7

Question 6

(@

(b)

(12 marks) [START A NEW PAGE]

Find all values of & for which the quadratic equation kx> — 8x + k = 0

has real roots.

A function f(x) is defined by f(x) = 2x* + ax® + bx + 3

®

(i)

(i)

(iv)

™)

If this function y = f(x) has stationary points whenx = 1 and
x = -2,showthat a = 3 and b = -12.

Hence, find the coordinates of the stationary points of y = f(x)and

determine their nature.

Hence, find the coordinates of the point of inflexion.

Hence, sketch the graph y = f(x)identifying all key features,

i.e showing the turning points and the point of inflexion.

For what values of x is f(x) = x> + 3x* - 12x + 3 concave up?

Marks
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Question 7 (12 marks) [START A NEW PAGE] Question 7 (continued)
(@ . C .5
(©) Consider the function given by f(x) = sin“x.
i) Copy and complete the following table onto your answer page. 2
X 0 z z 3z T
4 2 4
DIAGRAM NOT DRAWN
TO SCALE y = f(x)
(ii) Apply Simpson’s rule with five function values to find an approximation 2

tis
2 . .
A to J sin“x dx, leaving answer in exact form.

0

100m B

The diagram above was sketched by a surveyor, who measured the angle of

elevation of the top of a tree on the other side of ariver to be 7°12' from point A.

From point B, 100 metres directly towards the tree from A, the angle of elevation of the End of Question 7

top of the same tree was 942",

(3] Show that the height of the tree can be expressed in the form 3
b= 100sin7°12" sin9°42’
- sin2°30°
(i) Calculate the height of the tree correct to three significant figures. 1
(b) () Find the x-intercepts of the curve y = 2x — x* 1
(i) The area bounded by the curve y = 2x — x* and the x-axis is rotated about 3
the x-axis.

Find the volume of the solid of revolution formed, leaving your answer

interms of 7.

Question 7 continues on next page
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Question 8 (12 marks) [START A NEW PAGE] Question 9 (12 marks) [START A NEW PAGE]
(@
vaA (a) A horticulturist found the probability that a planted tomato seedling will eventually
bear fruit was 0.75. He planted ‘n’ seedlings.
(i)  What is the probability that no seedlings will bear fruit? 1
2/\ > (ii) How many seedlings must be planted to be at least 99% certain that at least
x
, one seedling will bear fruit? 3
y=r(x)
The diagram shows the graph of the gradient function of the curve y = f(x).
(i)  For what values of x does y= f(x) have alocal minimum? Justify your answer. 2 B
(b) r metres
(i) Draw a possible sketch of the curve y = f(x). 1
A
(b)
Cc

In the figure, AB and AC are radii of length  metres, of a circle with centre A.

The arc BC of the circle subtends an angle of @ radians at the centre A.

(i)  Write down the formulae for:

HKLM is a parallelogram. ()  thelength of the arc BC 1
The line through L parallel to MK meets HK produced at Q.

(B)  the area of the sector ABC 1
(i)  Prove that HK = KQ. 2
(ii) Given that P is the mid-point of LQ, prove that ZPKQ = ZLHQ. 3 (ii) The perimeter of the sector ABC is 12 metres.

. 726
(o) Show that the area Y of the sector is given by Y = (9—2—)2— 2
+
(¢) On atable there are two bags A and B. Bag A contains three red and five blue marbles,
(B) Hence, show that the maximum area of the sector is 9 square metres. 4

whilst bag B contains one red and two blue marbles.
First Ann draws one marble from bag A at random and puts it in bag B.

Then Ann draws two marbles from bag B at random without replacement.
(i) What is the probability that a marble drawn from bag A is blue? 1

(ii) Using a tree diagram, or otherwise, find the probability that both marbles 3

drawn from bag B are blue?
11 12
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Question 10 (12 marks) [START A NEW PAGE]

(a)

(b)

(i) A mathematically-minded ant of negligible size sets out on a walking adventure 4
on a number plane.

Starting at the origin, it walks out a distance of one unit in the positive direction

along the x-axis.
It then turns left 90° and goes up half a unit from its current point.

If the ant continues turning left 90°, going half of the distance it previously went
and keeps repeating this pattern, determine the coordinates where the ant will

eventually end up.

(ii) Explain why these coordinates can only be considered as close approximations. 1

Robert takes out 2 $250 000 mortgage and agrees to pay the bank a $2000 installment
each month. The interest rate on the loan is 7.2% per annum, compounded monthly,

and the contact requires that the loan is paid off within 20 years.

It can be shown that the amount A, owing after the n" repayment is given by the

formula:
M((t+r) - 1)

r

A, = P(1+r) ~

n

where P is amount borrowed
r is the interest rate per compounding period
M is the amount of each installment.

n is the number of compounding periods

(i)  Find the amount owing on the loan at the end of the 10th year. 1

(ii) Find A,, and explain why this shows that the loan is actually paid off in 2

less than 20 years.

(iii) Find how many months early that the loan is paid off. 4

(ie. how many months below 20 years)

End of Paper
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STANDARD INTEGRALS

™M nz~1; x#0, if n<0

1]
*®

=Inx, x>0
1

= =%, ag#0
a

1.

= —sinax, a#0
a
1

=~-—cosax, a#0
a
1

= —tanax, a#0
a
1

ax dx = —secax, a#0

a

1 aX
=—tan" —, a#0
a

Q

L1 X
=sin" =, a>0, —a<x<a
a

11

ln(x+\)x2—a2) x>a>0

= ln(x+\/x2 +a2)

NOTE: Inx=log,», x>0

14
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