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Instructions:

e Write your name and class at the top of this page, and at the top of each answer
sheet.

o At the end of the examination this examination paper must be attached to the front
of your answers.

o All necessary working must be shown. Marks may not be awarded for careless or
badly arranged work.

e Marks indicated are a guide only and may be varied if necessary.

e START EACH QUESTION ON A NEW PAGE
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QUESTION 1: (7 MARKS)

(a)

(b)

(©)

4
Evaluate 3 1
r=t r(r+1)

By considering 0.83 as an infinite series (and by no other means),

express this recurring decimal as a simplified fraction
(SHOW ALL WORKING)

1

a2
3

The n' term of a sequence is givenby 7T, = (2”_1)

(i) Find the values of the first, second and third terms
(ii)  Prove that the series is geometric and find the common ratio

(ii1)  Find the sum of the first 10 terms

QUESTION 2: (6 MARKS) START A NEW PAGE

Find derivatives of the following:

(a) x4

=—+2x+3
YT




QUESTION 3: (7 MARKS) (START ON A NEW PAGE)

(a) For the sequence given by
47,10, (o 421
(1) Find an expression for the n™ term

(i)  Find the 45" term
(iifi)  How many terms are there in the sequence?

(iv)  Find the sum of all of the terms of this sequence

(b) Find the equation of the normal to the curve y = x(x-2)(x —1) at the point
where x = 2

QUESTION 4: (6 MARKS) (START ON A NEW PAGE)

() Find the value(s) of x for which the curve y = x?—3x+1 s increasing

(b) Consider the series given by

14 2% +4x% 4,

(1) For what value(s) of x does this series have a limiting sum?

(i1) Assuming that the conditions on x in part (i) are satisfied,

. L .4
find the value of x for which the limiting sum is —
D



QUESTION S: (7 MARKS) (START ON A NEW PAGE)

(a) A woman invests $20 000 into a fund earning compound interest at 6% p.a.
g p p
(1) Find the value of her investment after the first 6 years.

(11) After 6 years the compound interest rate rises to 8% p.a. and
she leaves her money in the fund for a further 4 years.
Find the value of her investment to the nearest dollar at the end
of thel0 years.

(b) In the diagram at right, A B
ABCD is a square

CX=CY X

(1) Prove, giving all reasons, that AA4ABX = A4DY

(i1) Hence prove that A AXY is isosceles

QUESTION 6: (7 MARKS) (START ON A NEW PAGE)

(a) Frank invests $250 per month into a superannuation fund, which earns interest
of 12% per annum compounded monthly.

(1)  What is the value of his investment at the end of 1 month?

(i1) He continues to invest $250 each month into the fund for 10 full years, the
last payment being in the fund for a whole month.

What is the total value of his investment after the 10 years?

3

(b) (1) Find the value of the derivative of the curve 3 = x> +3x° — 24x + 2
Yy

at the point (2. -26).

(i)  What is the geometric significance of this result with respect to the
tangent to the curve at this point?



QUESTION 7: (7 MARKS) (START ON A NEW PAGE)

(@) Consider the graph of y = f(x) where f(x)= 71

x“+4

(i) Prove algebraically that this is an even function

(i1) One half of the graph of y = 1s shown below:

>
x“+4

fy

A

Y 4

Find the coordinates of the point A in the diagram and draw the
complete sketch of the curve on your answer sheet.

(b) (i) On a set of axes, draw the curve y = ]x - 5‘ showing all important features

(i1) By drawing (and labelling) another line on this same set of axes, or
otherwise, find all values of x for which

M—JSx+5




QUESTION 8: (7 MARKS) (START ON A NEW PAGE)

a l1-x .
(@) Show that the curve y = 7 Yo decreasing for all values of x
2—x

(b) From the vertex A of the B

right angled triangle ABC

shown at right, AD is drawn

perpendicular to BC

D
AB=20 cm 20
16
AD= 16 cm
A C

(1)  Prove that AABC is similar to ADAC giving all reasons
(i)  Find the length of BD

(iii) It can also be shown that A ABC is similar to ADBA.
(YOU DO NOT HAVE TO PROVE THIS)

Using this result and parts (i) and (ii) above, find the length of DC

(END OF EXAMINATION)
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