Term Test #2
ACT 2120 — Interest Theory
Monday Oct. 23", 4:00 PM - 5:15 PM

There are 10 Questions worth 5 marks each.
50 marks total.
Show all your work.
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*1.) 75 is deposited into an account at the beginning of every 6-year period for 72 years.

. The account credits interest at an annual effective rate of i. The accumulated value in the
account at the end of 72 years is X, which is 4 times the accumulated amount at the end
of 36 years. Calculate X.

2.) Find the present value of a continuously increasing annuity with a term of 8 years if
the force of interest is 8 = 0.05 and if the rate of payment at time t is t*3 per annum.

[

3.) For a given effective annual interest rate i, you are told that it will take 9.9696 years
for a deposit to double in value. Tommy has taken out a loan in the amount of $667.01 at
this same interest rate i. Tommy will make a monthly payment of $10 at the beginning of
each month for n years at the end of which time his loan will be exactly paid off.

Compute the value of: ) . — _”Lﬂ/m//]

06 A

4.) Deposits are to be made to a fund each January 1 and July 1 for the years 1985
through 1995. The deposit made on each July 1 will be 10.25% greater than the one made
on the immediately preceding January 1. The deposit made on each January 1 (except for
January 1, 1985) will be the same amount as the deposit made on the immediately
preceding July 1. The fund will be credited with interest at a nominal annual rate of 10%,
compounded semi-annually. On December 31, 1995, the fund will have a balance of
14,000. Determine the initial deposit to the fund.

5.) At time t=0, Paul deposits P into a fund crediting interest at an effective annual
interest rate of 8%. At the end of each year in years 6 through 20, Paul withdraws an
amount sufficient to purchase an annuity-due of 100 per month for 10 years at a nominal
interest rate of 12% compounded monthly. Immediately after the withdrawal at the end of
year 20, the fund value is zero.

Calculate P.

6.) At an annual effective interest rate of i, 1 > 0%, the present value of a perpetuity
paying 10 at the end of each 3-year period, with the first payment at the end of year 6, is
32. At the same annual effective rate of i, the present value of a perpetuity-immediate
paying 1 at the end of each 4-month period is X.

Calculate X,
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7.) You are the purchasing manager for your company’s warehouse. All of the light-bulbs
- in your warehouse recently bumt 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
last 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?

8.) Bertha borrows $75,000 to be repaid over 30 years. You are given:
o Her first payment is X & the end of 6 months.
e Her payments increase by $50 each 6 months for the next 8.5 years and then
remain level for the following 15 years.
o After 24 years her semi-annual payment decreases by 1.5% each 6 months until
the loan is paid off at time 30.
e The annual effective rate of discount is 4.5%.

Calculate X.

9.) A loan of $25,000 is to be repaid by annual payments at the end of each year for the
next 20 years. During the first 5 years the payments are k per year; during the second 5

years the payments are 2k per year; during the third 5 years, 3k per year; and during the
fourth 5 years; 4k per year.

If the effective annual rate of interest is i = 12%, compute k.
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10.) A certain Professor named Daciw has decided to move out of Winnipeg. He is tired
of playing in the Winnipeg Insurer’s Hockey League (WIHL) and has decided to move to
Ireland to pursue a career in the Dublin Pub Fighting League (DPFL). He takes out a 25
year mortgage for $250,000 today to purchase a house in Dublin.

After being battered and bruised in Dublin for exactly 7 years he returns to Winnipeg and
is looking to purchase a house and a cabin with cash.

You are also given the following information.

The price of homes in Dublin increases by 12% each year

The price of homes in Winnipeg decreases by .75% each quarter

Daciw will eventually sell his new house in Winnipeg at time 20 for $125,000
The effective interest rate is 6% for all years

Daciw likes actuarial models

Daciw’s monthly mortgage payment in Dublin is $1586.55

All dollars are Canadian dollars

Using only the cash left over after selling his house in Dublin and paying off the
mortgage, how much can he afford to spend on his cabin in Winnipeg?
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