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Topic A: Effective Interest Rates
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1) Bruce and Robbie each open up new bank accounts at time 0. Bruce deposits 100 into his
bank account, and Robbie deposits 50 into his. Each account earns the same annual effective
interest rate. The amount of interest earned in Bruce's account during the 11th year is equal
to X. The amount of interest earned in Robbie's account during the 17th year is also equal to
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Simple: A(0) x (1 +it) = A(t)
Compound : A(0)x (1+1)" = A1)
2) Eric deposits 100 into a savings account at time 0, which pays interest at a nominal rate of 7,
compounded semiannually. Mike deposits 200 into a different savings account at time 0,

which pays simple interest at an annual rate of /. Eric and Mike earn the same amount of
interest during the last 6 months of the 8th year. Calculate i.
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Topic B: Simple vs Compound Interest




Topic C: Nominal Interest Rates

P
3) At anominal interest rate of 7 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 7. 2
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(F) 2.83% 7 (May 2005 Exam Z/FM, Problem 13)
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Topic D: Rates of Discount

4) Calculate the nominal rate of discount convertible monthly that is equivalent to a nominal
rate of interest of 18.9% per year convertible m tth
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5) Jeff deposits 10 into a fund today and 20 fifteen years later. Interest is credited at a nominal
discount rate of d compounded quarterly for the first 10 years, and at a nominal interest rate
of 6% compounded semiannually thereafter. The accumulated balance in the fund at the end

f30 is 100. Calculate d.
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Topic E: Present Value
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6) David can receive one of the following two payment streams:
() 100 at time 0, 200 at time #, and 300 at time 2»

(ii) 600 at time 10
At an annual effective interest rate of i, the present values of the two streams are equal.

Given V" = (.76, determine i. 2 10
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(E) 5.5% (2005 sample question # 20)
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7) Mike receives cash flows of 100 today, 200 in one year, and 100 in two years. The present
value of these cash flows is 364.46 at an annual effective rate of interest . Calculate i.
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8) A store is running a promotion during which customers have two options for payment.
Option one is to pay 90% of the purchase price two months after the date of sale. Option two
is to deduct X% off the purchase price and pay cash on the date of sale. A customer wishes to
determine X such that he is indifferent between the two options when valuing them using an
effective annual interest rate of 8%. Which of the following equations of value would the
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Topic F: Force of Interest
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9) Bruce deposits 100 into a bank account. His account is credited interest at a nominal rate of
interest of 4% convertible semiannually. At the same time, Peter deposits 100 into a separate
account. Peter’s account is credited interest at a force of interest of 6. After 7.25 years, the
value of each account is the same. Calculate d.
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10) At time 0, deposits of 10,000 are made into each of Fund X and Fund Y. Fund X
accumulates at an annual effective interest rate of 5%. Fund Y accumulates at a simple
interest rate of 8%. At time ¢, the forces of interest on the two funds are equal. At time ¢, the
accumulated value of Fund Y is greater than the accumulated value of Fund X by Z.

Determine Z.
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11) Ernie makes deposits of 100 at time 0, and X at time 3. The fund grows at a force of interest

8 =1t*/100, t> 0.
The amount of interest earned from time 3 to time 6 18 also X. Calculate X.
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