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FULL WORKING is to be shown for all solutions.
Untidy or badly set out work will not be marked and will be recorded as unsatisfactory.
This assignment is to be handed in during your tutorial in Week 5

1. Suppose that at time ¢ = 0 you borrow an amount yo from a bank and thereafter you borrow a an amount
B at regular intervals. You pay compound interest on your total borrowings.

) Write a word equation to describe this scenario.

) Convert your word equation to a difference equation;

(c) Solve your difference equation to find the amount of money you owe at time n.
)

Suppose that at the start of January 1994 Belinda and Peter borrow $2,000 and at the start of each
subsequent month they borrow an additional $500. At the start of January 2004 they have borrowed a
total of $62.000. What is their accumulated debt if they are being charged 8.5% interest compounded
monthly?

(e) The equation that you have derived is the same as the equation for annuities. Explain why this makes
sense.

2. Suppose that in January 1994 Belinda and Peter had $1000 to invest. They invested it in an Australian
equity fund and contributed $250 per month for the next 10 years.

(a) What is their total investment after 10 years?

(b) If over the period of investment the average annual return on the fund is 10.6% how much would
money would they have in their equity fund?
(c) Borrowing money to invest it called gearing. It is a popular investment strategy.

Suppose that in January 1994 Belinda and Peter borrowed $2000 to add to their initial investment
of $1000 and that thereafter they borrowed an additional $500 a month to add to the $250 they
investested. At the end of 10 years how much would they have in their equity fund?

(d) At the end of ten years Belinda and Peter close their equity fund. How much money do they have
after they have paid off the accumulated debt on their loan? (Use your answer to the final part of
question 1.

(Based on an example in. “We can open your eyes to a world of investment options”. Bridges. 2006.
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3. Lien borrows $20,000 to have a MATH111 chip implanted in her head so that everything makes sense.
Interest is compounded monthly at 9% p.a.
(a) In the first year Lien makes no repayments. How much does she owe at the end of the year?
(b) Starting in the second year Lien makes a repayment at the end of each month. If the loan is to be
repaid after a further nine years what is the monthly repayment?
4. You have been given $1000 to invest for one year. You have a choice of three bank accounts.
e ‘You Beaut’ bank offers you 10% p.a. compounded annually. At the end of the year you will pay $20
in fees.

e ‘Fair Go’ bank offers you 10% p.a. compounded quarterly. At the end of the year you will pay $30
in fees.

e ‘Ocker’ bank offers you 11% p.a. compounded every four months. At the end of the year you will
pay $25 in fees.

Which bank should you put your money into (justify your answer)?

5. Suppose that in a battle between two opposing forces each unit of army X is able to destroy b units of
army Y during one time unit. Similarly each unit of army Y is able to destroy a units of army X.

(a) Write down two word equations that define the problem — one for each army.

(b) Write down, formally, the two difference equations that describe the above scenario — one difference
equation for each army. Define all variables and explain your terms.

In the mid-session test and/or the final exam you may be asked a question about Maple.

6. The specific growth rate (u) of microorganisms/enzymes utilizing an inhibitory substrate is given by (1)

Mmax S

b= K, +5+85%

where fimayx is the maximum specific growth rate in the absence of inhibition (hr!), S is the substrate
concentration (gl™1), K, is the saturation constant (g1~'), and S is the reciprocal of the inhibition
constant (1g~1). All constants are positive.

(1) J.F. Andrews. (1968). A Mathematical Model for the Continuous Culture of Microorganisms Utilizing
Inhibitory Substrates. Biotechnology and Bioengineering 10(6): 707-723.

Before answering this question you are advised to read sections 4.1 & 4.2 of the “Introduction to Maple”
book. You are also advised to read the Maple help pages for the commands diff, plot, solve, and
plots[display]. You may need to load the plots package into maple.

(a) What is the maximum value of the specific growth rate and for what substrate concentration does it
occur?

(b) Assume that pimax = 1ht ' and that K, = 0.03gl '. On one figure plot the specific growth rate as
a function of the substrate concentration, over the range 0 < S (gl_l) < 2.0, for the following values
of the inhibition constant: 3 =0 (1g7!), 8 =0.5(1g™') and 3 =2 (1g7%).

Your graph should contain appropriate labels for the axis.

Your answer to (i) & (ii) should include all maple code that you used to obtain the answer.



