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QUESTION 1 : Mark
(@)  Find the solution 0) !Zx _5] ~5 2
(ii) 4 <t 2
t
(b) By writing 0<24as an infinite series express it as a fraction. 2
¥ 5 3
(¢) Evaluate  [(x?+=_3)dx 2
2 x°
, 2
@)’ Find an approximation to [ 2%dx , using Simpson's Rule with five
o
function values. Give your answer in exact form 4
QUESTION 2 :
n+2 ,n-1
(@) Simplify: 0) —2——_2———— 2
271 +2 + 271 -1
X x
(i~ 12* x6 5
23X
\’ ( )j @/ Find the area contained between the curve Y= J; , the line
2x + 4y =10 and the X axis. |
(Hint: the curve and the line intersect at x=4) 4
(i)  Find the volume generated when the upper segment of the
circle x% + yz =6 from (-\/E ,2) to (\/E ,2) is rotated about
the X axis.
4

Leave your answer in surd form.




QUESTION 3 : Mark
3
(@)  Find the indefinite integral of (i) X" -2x 2
X3
o)  (6x -5)° 2
(b) A family of 8 sit around a table. Steven, Tuan and Gordon want to
sit as a group of three.
(i)  How many arrangements with this restriction are there? 2
(i)  What is the probability of this arrangement occurring? 2

(c) There are two bags each with white and black balls in them:
Bag A contains n+1 white balls and n-1 black balls.
Bag B contains n-1 white balls and n+1 black balls.
Each time a white ball is drawn from either bag it is put back
into bag A. Black balls, however, are put back into the bag they came from.
The first ball is drawn from bag A, and the second from bag B.

(i)  Show that the probability that both balls are white is

+1)(n-1
e 2

(i)  Two more balls are then drawn (from bag A, then bag B, as
above). Show that the probability that all four balls are white is

(n+1)(n+2)(n-1)(n-2) 5
4rf(2n+1)(2n-1)




QUESTION 4 :
(a)

(b)

Consider the function Y = 4‘1 + X
x -

(i)  State the domain of the function. '

(i)  Describe the tendencies of the curve as

x approaches 00 and as x approaches —00.

e 2
(iii)  Find k) and J and show that the function has

X d‘x2

no points of inflexion.

(iv)  Sketch the function showing clearly where any maximum
and/or minimum turning points occur.

For a given series Thet - T = 7,T1 = 3, find the value of

Si00. Where Sn=T1+T2+T3+ ........ + T,

Show that the equation of the tangent at T(-2t,t2) on

the parabola y; —ixz isgivenby y + tx+ t?=0.




QUESTION 5 :
(a)  Alex decided that on her birthday each year she will deposit an

amount $M into an investment account which pays 9% interest,

compounded annually.

Let $A, be the amount that her investment is worth at the end

of n years, after interest has been added, but before she
makes her deposit for the next year.
MRR"™ - 1] .

Q) Show that A =——— 7 where R=1+ :
n R-1 100

Alex decided to deposit $1 000 each year and she chose an
account which paid 8% per annum interest, compounded annually.

She made her first deposit on her 215 birthday in 1980.

(i)  Show that on her 31*" birthday in 1990 her investment
was worth $15 645 to the nearest dollar.

As part of her preparation for her eventual retirement Alex
thought that she should try to accumulate $250 000. So, on her
birthday in 1990 she transferred her funds to a new investment
account which paid 10% per annum interest which compounded
annually. She also decided to increase her deposits to $2 000
each year. She made her first deposit into the new account

on the same day and she will continue each year until she reaches

her goal.

(iii) ~ On which birthday will Alex accumulate at least $250 000?

o
o

6




(b) Let each different arrangement of the letters of ESTEEM be
called a word. '
(i)  How many words are possible if all letters are used?

(ii)  If one of these words is chosen at random what is the

probability that three Es are together?
(¢)  Use the principle of mathematical induction to prove that

n 1 1 1

rél r(r+1)(r +2) "4 Z(n + 1)(11 + 2)

END OF PAPER
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Q5 @) (i) M C b : 3
= XR R; +31 ) STEEM () ! : _ 4 - ..._‘__.______,
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= T64S5 (" -
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51'11000 = 1.1" (136us +22000) \/
=6.86.... = 1L1°% ¢727... .. After 2 yeara ie on Sist birthday.




