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SECTION ONE (COMPULSORY 30Marks)

1.

(3 marks)

(5 marks)

(5 marks)

2.

(3 marks)

(5 marks)

(4 marks)

SECTION TWO

1.(a)

(5 marks)
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(b) It is known that, for certain income brackets, money deposited in an individual retirement
Account (IRA) and its interest are tax-deferred. Karen Smith sets up an IRA at the
beginning of the year and deposited $3,000. Karen will deposit $2,000 at the end of each
year, and the interest rate is 6% compounded annually.
i) Model this situation by a difference equation.
ii) What will be the future value of the account at Karen’s retirement age of 60 if she starts
the IRA at the age of 25? (5 marks)

(c) Solve the following differential equation.

(10 marks)

2. (a) Assume you open an account that pays 4% compounded annually and deposit $2,000.
You will deposit 2% more into your account than you deposited in the previous year.
i) Model this situation by a difference equation.
ii) What is the total amount in the account after 20 years? (5 marks)

(b) You want to buy a new car that costs $16,000. The dealer offers $4,000 for a trade-in with a down
payment of $2,000. You borrow $10,000 from a bank for 5 years at an annual rate of interest 12%
compounded monthly. The payments are made at the end of each month. What will the monthly
payment be? (5 marks)

c) Suppose it is known that the cells of a given bacterial culture divide every 3.5hrs on average. If there
are 500 cells in a dish to begin with, how many will there be after 12 hours? (10 marks)

3. a) A body was discovered at 6.00 a.m one morning in an apartment. The temperature of the body was 320C.
The room was air conditioned at a constant 200C. Assuming the difference between the body and the
surrounding temperature dropped at 6% per hour, what time did the murder occur? (Take normal body
temperature to be 380C) (10 marks)

b) The population of a community is known to increase at a rate proportional to the number of people present
at a time t. If the population has doubled in 6years, how long will it triple? (10 marks)

4. a) A steak of meat is removed from a freezer and put into the refrigerator to thaw. The freezer is kept at -
100C and the fridge is kept at 40C. After 4 hours, the temperature of the steak was -60C. When will the steak be
thawed to 20C? (10 marks)

b) A certain investment grows from a balance of $2500 to $4132 in 12 years.

The investment account offers continuously compounded interest. What is the annual interest rate? (5 marks)

c) A 50 kg mass is shot from a cannon straight up with an initial velocity of 10m/s off a bridge that
is 100 meters above the ground. If air resistance is given by 5v determine the velocity of the mass when it

hits the ground. (5 marks)


