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Topic A: Continuous Annuities
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(1)  Payments are made to an account at a continuous rate of (8% + #k), where 0 <¢ < 10.
Interest is credited at a force of interest 6,= 1/ (8 + £). After 10 years, the account is
worth 20,000, Calculate £.
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Topic B: Arithmetically-Varying Annuities
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(2) 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. -Soy
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(3)  An annuity-immediate pays 20 per year for 10 years, then decreases by 1 per year for 19
years. At an annual effective interest rate of 6%, the present value is equal to X.

Calculate X. "
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(4)  Atan annual effective interest rate of i, the present value of a perpetuity-immediate
starting with a payment of 200 in the first year and increasing by 50 each year thereafter

is 46,530. Calculate i.
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(5)  Megan purchases a perpetuity-immediate for 3250 with annual payments of 130. At the
same price and interest rate, Chris purchases an annuity-immediate with 20 annual
payments that begin at amount P and increase by 15 each year thereafter, Calculate P.
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Topic C: Geometrically-Varying Annuities
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The present value of a 25-year annuity-immediate with a first payment of 2500 and
decreasing by 100 each year thereafter is X. Assuming an annual effective interest rate of

10%, calculate X. arm - ZS'\I
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(A) 11,346
B) 13,615

D) 17,396
(E) 18,112 (November 2005 Exam 2/FM, guestion # 23}

Olga buys a 5-year increasing annuity for X. Olga will receive 2 at the end of the first
month, 4 at the end of the second month, and for each month thereafter the payment
increases by 2. The nominal interest rate is 9% convertlble quarterly. Calculate X.
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Matthew 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%.
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An insurance company has an obligation to pay the medical costs for a claimant.
Average annual claims costs today are $5,000, and medical inflation is expected to be 7%
per year. The claimant is expected to live an additional 20 years. Claim payments are
made at yearly intervals, with the first claim payment to be made one year from today.
Find the present value of the obligation if the annual interest rate is 5%.
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A perpetuity-immediate pays 100 per year. Immediately after the fifth payment, the
perpetuity is exchanged for a 25-year annuity-immediate that will pay X at the end of the
first year. Each subsequent annual payment will be 8% greater than the preceding
payment. The annual effective rate of interest is 8%. Calculate X.
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Mike buys a perpetuity-immediate with varying annual payments. During the first 5
years, the payment is constant and equal to 10. Beginning in year 6, the payments start to
increase. For year 6 and all future years, the current year’s payment is K% larger than the
previous year’s payment. At an annual effective interest rate of 9.2%, the perpetuity has
a present value of 167.50. Calculate K, given K <9.2.
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