Term Test #2
ACT 2120 — Interest Theory
Wednesday Feb. 28™ 4:00 PM - 5:15 PM
Instructor: Jeff Strong

There are 10 Questions worth 5 marks each.
50 marks total.
Show all your work.

Page 1 of 3



1.) The present value of a series of 50 payments starting at 100 at the end of the first year
and increasing by 1 each year thereafter is equal to X. The annual effective rate of
interest is 9%.

Calculate X.

2.) Dean makes a series of payments at the beginning of each year for 20 years. The first
payment is 100. Each subsequent payment through the tenth year increases by 5% from
the previous payment. After the tenth payment, each payment decreases by 5% from the
previous payment.

Calculate the present value of these payments at the time the first payment is made using
an annual effective rate of 7%.

3.) Ata nominal interest rate of j convertible semi-annually, an investment of 1000
immediately and 1500 at the end of the first year will accumulate to 2600 at the end of
the second year.

Calculate j.

4.) You have just won a lottery that pays $1,000 g)er month in the 1 year, $1,100 per
month in the 2™ year, $1,200 per month in the 3", and so on. Payments are made at the
end of each month for 10 years.

Using an effective annual interest rate of 3%, calculate the present value of this prize.

@You are given two series of payments. Series A is a perpetuity with payments of 1 at
Yend of each of the first 2 years, 2 at the end of each of the next 2 years, 3 at the end of
each of the next 2 years, and so on. Series B is a perpetuity with payments of K at the end
of each of the first 3 years, 2K at the end of each of the next 3 years, 3K at the end of
each of the next 3 years, and so on. At an effective interest rate of 7.2% the present
values of the two series of payments are equal. Calculate K.

6.) Plastic trays last 8 years and cost 20. Metal trays last 24 years and cost x. Trays are
needed for 48 years, and inflation will increase the cost of the trays 5% year. At 10.25%
interest, determine x so that the buyer is indifferent to purchasing plastic or metal trays.
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7.) University tuition currently costs $5000 per year and is paid at the beginning of the
school-year. Your newborn child will enter university exactly 18 years from today. You
would like to save for your child’s tuition assuming she will go to university for 7 years.
The cost of tuition is expected to increase by $150 per year over the next 10 years. After
ten years tuition will increase at an effective rate of 25% per 4 year period, forever. You
plan to save for tuition by making level monthly deposits at the end of each month for 18
year starting today. Determine your monthly deposit assuming that your account earns a
nominal rate of 12% compounded monthly.

8.) Jane receives a 10-year increasing annuity-immediate paying 100 the first year and
increasing by 100 each year thereafter.

Mary receives a 10-year decreasing annuity-immediate paying x the first year and
decreasing by x/10 each year thereafter.

At an effective annual interest rate of 5%, both annuities have the same present value.

Calculate x.

9.) You are the purchasing manager for your company’s warehouse. All of the light-bulbs
in your warehouse recently burnt out. Available for purchase are two different types of
bulbs: Type A that last for 5 years and produce 6 Kilowatts of power, and Type B that
Jast for 2 years and produce 2 Kilowatts of power. The price of Type A bulbs is
decreasing by 1% each year while the price of type B bulbs decreases by 4% each year.

You are also given the following:

You would need to keep your warehouse lit for the next 20 years.
It takes 12000 Kilowatts of power to light your warehouse.

The annual effective interest rate is 5.5%.

Currently Type A bulbs cost 5 times as much as Type B.

Type B bulbs cost $1.

Assuming that both type A and type B bulbs will be available for sale over the next 20
years how much will you save buying Type A bulbs instead of Type B in today’s dollars?

10.) Investment X for 100,000 is invested at a nominal rate of interest, j, convertible
semi-annually. After four years it accumulates to 214,358.88. Investment Y for 100,000
is invested at a nominal rate of discount, k, convertible quarterly. After two years it
accumulates to 232,305.73. Investment Z for 100,000 is invested at an annual effective
rate of interest equal to j in year one and an annual effective rate of discount equal to k in
year two. Calculate the value of investment Z at the end of two years.
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