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Directions to candidates

*

Put your name at the top of this paper and on each of the 6 sections that are to be
collected.

All 6 questions are to be attempted.

All 6 questions are of equal value.

All questions are to be answered on separate pages and will be collected in separate
bundles at the end of this exam.

All necessary working should be shown in every question.

Full marks may not be awarded for careless or badly arranged work.




Question 1 (Start a new page;

V4L6 - 39.5 (to 3 significant figures)

Calculate
0.52 + 321

Having received a 12 % discount, Amanda paid $ 385 for a VCR.
What was the original price on this VCR?

Express J32 - /8 intheform Jx and state the value of x.

Solve the inequation x>+ 2 > 3x

Neatly sketch the curve y = lx - 2]

Differentiate
i. (x? +3x%°
i ex+ L

2m

2m

2m

3m

P

2m

2m




Question 2 (Start a new page)

N : . 3
Q/ Completely factorise 27 x” - 8.

b. Solve for x if |3x - 18] = 2 - x
c. If wand B are the roots to the equation X2 =5 -2x
1. State the valueof o +B and of

and hence find

.. 1 1
ii. — + —
a B

AN

iii. o+ p?

o

d. Evaluate Y (n’ - 1)

n=3

: . . 1
€. The gradient function of a curve f (x) is given by 3 x% - 4x + 3,

The curve f(x) passes through the point (3,-2).

Find the equation of f (x).

~—

f For triangle ABC, sides AB and BC measure 12m and 15m respectively.
<ABC measures 60°. Determine the exact area of this triangle ABC.
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Question 3

{Start a new page)

1.

il

iil.

iv.

The points A (0,3), B (-1,0) and
C (2,0) are the vertices of a triangle.

ABCD is a parallelogram.

Redraw this firgure on to your
exam page and determine the
value for x, giving reasons

Copy this diagram on to your Im
exam page and find the gradient
of the line AC.

Show that the equation of AC is 2m B

3x +2y-6=0.

BE is the altitude from B to AC. 2m
Show that BE has equation

2% -3y+2=0

(BE is perpendicular to AC)
Calculate the length of the line segment BE. 2m

Determine the area of triangle ABC.

~

Solve the equation 2sinx = -3 for 0° < x < 360°. Im
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Question 4

%b.

Start a new page)

Consider the curve given by f(x) = x* (x - 3)

ii.

iil.

1.

iv.

B\

State the first and second derivative of f (x).

Show that there are two stationary values when x = 0
and when x = 2 and determine their nature.

Show that there exists a point of inflection and name this point.

Using the above information, neatly sketch this curve,
indicating where it crossed the coordinate axes.

Determine the equation of the normal to this curve f(x) whenx = 1.

Determine the area of this curve trapped by the x axis and
the ordinates x =0 and x = 3.

The points A and B in a plane are given by A (2,1) and B (-2,1).
Find the equation of the locus of P (x,y), if angle APB is a right angle.
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Question 5 (Start a new page)

% a. Use Simpson's Rule with 3 function values (2 subintervals) to approximate the area
1
! enclosed between the curve y = (—-_{-_—-—-1—)3— and the linesx = 0 and x = 4 correct to
X
2 significant figures. 2m
b. Evaluate
1
i, [ 6x+8)dx 2m
-1
| 1
ii. [ Vx + =) a&x Im
: X
c. 1. Neatly sketch the two curves f(x) = x and g(x) = x? - 3x 2m

and show that they intersect at the points (0,0) and (4,4).

il Determine the area bounded by these two curves f(x) and g(x). 3m

d. This parabola to the right
has its vertex at the point f
(0,2) and its focus at the
point (0,4).

i. Show that the
equation of this
parabola is given by ¢

y:é.xz-f—z Im

AY
\K il The area trapped by this parabola and the focal chord y = 4 3Im
is rotated about the y axis. Determine the resultant volume.
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Question § (Start a new page)

a. The population of a small country town is decreasing at an increasing rate. On your exam
page roughly sketch this information, given that N is the population of the town at a given
time t, what statement can be made about dN/dt and d*N/dt. 2m

b. A metal box, open at the top is made to hold 36 m’.
Each end is a square of side x m.

1. Show that the total surface area is given by

108

— m".
X

Im

A =2x +

ii. Find the least possible area of sheet metal that 3m
could be used to make it.

C. In a training drill at an athletics club an athlete must run from a starting point to' the first
marker and back to the starting point then out to the second marker and back to the starting
point, then out to the third marker and back to the starting point and so on. The markers
and the starting point are in a straight line with the first marker 20 m from the starting
point and each marker 12 m apart thereafter as indicated in the diagram below.

(not to scale)
1 st 2ﬂd 3!d 4th
marker marker marker marker
! | ! ! !
20m 12m 12m 12Zm

Starting Point

Tonight the coach has had 18 markers laid out.

i. How far from the starfing point would the 18" marker have been placed? 2m
il. How far in total would an athlete run in completing the drill tonight? 2m
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