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PART A — Series (23 Mar Marked by

1. If the second term of a geometric series is -18 and the fifth term is -486, find:
a) the first term and the common ratio 4 2

b) Sio e 2

2. Mr Sadler is saving for a 2008 Manly Sea Eagles Premiership winning signed
jersey. He puts $120 in his account in the first week, but each subsequent week
he is only able to save 95% of the previous week’s amount as he has become
addicted to buying Star Trek memorabilia from the internet.

If the jersey costs $2387, will he be able to save enough money to
afford it? . v 2

3. The coach of a rugby team wants to make his team run 1.1km but he decides
this will be more effective if they do it in shuttle runs. This means they start at
the back line, run to a cone, run back to the back line, run out further to the next
cone, run back to the back line etc: He places cones 10m apart down the pitch.

10m 0 10m 0 4_1_0!_‘0__)_0

Cong Cone Cone
Back line
a) Write the first 3 terms of the sequence created by this activity 2
b) How many cones will they have to run between to cover the v
distance? . 3

4. Rob purchased a new home theatre from Harvey Norman for $4500. The terms
of his purchase werc over 3 years at"6% p.a. compounded monthly with no
repayments for the first 12 months. - o

a) Write an equation to show the gmiount owing after 12 months 1

b) Show that the amount owing after 15 months is:
Ars = 4500(1.005)"° — M(1 +1.005 + 1.005%) : 2

¢) Find the size of each monthly repayment 3

@ From January 1% 1988, Sarah puts $900 into her superannuation account every

month. It is compounded quarterly at 12% p.a.. She retires at the end of
December 2010.

a) What is the value of her first $900 when she retires? 1
b) How much will her whole investment be worth when she retires?- 3

¢) How much interest will she earn? 2




PART B — Geometrical Applications of Calculus (20 Marks)

1.  Consider the function y = B -6xP+9x-2.
dy ) .
a)  Show that =—=3(x~1)(x-3) 1
b) Determine what valties of x for which y = x* —6x* +9x—2 is
decreasing. Include all necessary working. _ 2
2. Consider the function f(x)= %x’ -x"=3x-6..
a) Find any stationary points and determine their nature. - 3
b) Find any points of inflexion. ) 2

c) Hence sketch the graph of y = %xl —x*-3x-6, s,hdwing

all critical points. - : ‘ 4
d) ‘What is the maximum value of this function for ~2 <x <6? 2
3. ABCD is a square of side 12cm, PQRS is another square with veitices touching the sides

of ABCD as shown. BQ=RC=DS=AP =x cm

X cm
A, .9 il B
» \ \ i
X cm ==\
R
P
== xcm
il
D C
i S
X em
a) " Find an expression for the area of triangle APQ 1
by Hence, find an expression for the QRS in terms of x. 2
c) Find x such that the area of PQRS is a minimum. 3

PART C — Integration, Exponentials (24 Marks) Marked by

2
Given y=¢" +e ", prove that —6-1;2)1 : : 2

e

. 1.
Find the gradient of the tangent to the curve y =e "' at the point where x = - 2

v

Evaluate the following integrals, leaving your answer in exact form where
necessary:

a) '[xle dx | M @ @ - 2

b) j° e dx 2

-1

It fﬂ(x)zz.x—.l’ﬁnd Fx)y if £1(0)=3 and f(1):2§6_ .,

Find the area enclosed by the curve y = x*, the x axis, and the lines x =—2 and
' 3
x=2.

Consider the curves y = x* and x =)’
a) Find the points of intersection of the two curves. 2

b) Calculate the area bounded by the given curves 2

. ‘ - |
Use Simpsons rule with four sub-intervals to find an approximate value of J.O e dx,

correct to 2 d.p. 7 3.

The arc of the parabola y = x” —4 between the lines y = 0 and y =—4 isrotated
about the y-axis, Find the volume of the solid of revolution formed. Leave your
answer as an exact value. 4
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