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Topic A: Outstanding Loan Balance

Prospective: B,” = Ra_,

Retrospective: B, = R[a,-II 1+ —s;!]

(1) A loan is being repaid with 25 annual payments of 300 each. With the 10th payment, the ]
borrower pays an extra 1000, and then repays the balance over 10 years with a revised
annual payment. The effective rate of interest is 8%. Calculate the amount of the revised :
annual payment.
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(2) A 20-year loan of 1000 is repaid with payments at the end of each year. Each of the first
ten payments equals 150% of the amount of interest due. Each of the last ten payments is
X. The lender charges interest at an annual effective rate of 10%. Calculate X.
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3) A loan is amortized over five years with monthly payments at a nominal interest rate of
9% compounded monthly. The first payment is 1000 and is to be paid one month from the
date of the loan. Each succeeding monthly payment will be 2% lower than the prior
payment. Calculate the outstanding loan balance immediately after the 40th payment is

made. J - |°Q/tz_.oo"$-
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(4)  Seth borrows X for four years at an annual effective interest rate of 8%, to be repaid with
equal payments at the end of each year. The outstanding loan balance at the end of the

third year is 559.12. Calculate the principal repaid in the first payment. ;;;—
(1) By = 58902 = R = sF72 + o r(ssa.12) =603
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(5) A bank customer takes out a loan of 500 with a 16% nominal interest rate convertible
quarterly. The customer makes payments of 20 at the end of each quarter. Calculate the

»

amount of principal in the fourth payment. [) = .l 5/ y =.0 ¥ gt quAtTen,
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(E) There is not enough information to calculate the amount of principal.
(May 2005 FM Exam, Problem # 25)
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A 10-year loan of 2000 is to be repaid with payments at the end of each year. It can be
repaid under the following two options:

(i) Equal annual payments at an annual effective rate of 8.07%.
(i) Installments of 200 each year plus interest on the unpaid balance at an annual
effective rate of i.

The sum of the payments under option (i} equals the sum of the payments under option

(i1). Determine i.
_ o -9 . == 16 = 29259001
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A discount electronics store advertises the following financing arrangement: “We don’t
offer you confusing interest rates. We’ll just divide your total cost by 10 and you can pay
us that amount each month for a year.” The first payment is due on the date of sale and
the remaining eleven payments at monthly intervals thereafter. Calculate the effective
annual interest rate the store’s custonéers are paying on their loans.
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A loan is repaid with level annual payments based on an annual effective interest rate of
7%. The 8t payment consists of 789 of interest and 211 of principal. Calculate the

amount of interest paid in the 18w payment. \_> £ = fooo,
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Topic C: Sinking Funds
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Lori borrows 10,000 for 10 years at an annual effective interest rate of 9%. At the end of
each year, she pays the interest on the loan and deposits the level amount necessary to
repay the principal to a sinking fund earning an annual effective interest rate of 8%. The
total payments made by Lori over the 10-year period is X. Calculate X.

T, = .09 (lofuoa) :900) €= 12..,10.
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(E) 16,003 (May 2005 FM Exam, Problem # 2)

John borrows 10,000 for 10 years at an annual effective interest rate of 10%. He can
repay this loan using the amortization method with payments of 1,627.45 at the end of
each year. Instead, John repays the 10,000 using a sinking fund that pays an annual
effective interest rate of 14%. The deposits to the sinking fund are equal to 1,627.45
minus the interest on the loan and are made at the end of each year for 10 years.
Determine the balance in the sinking fund immediately after repayment of the loan.
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A 20-year loan of 20,000 may be repaid under the following two methods:

i) amortization method with equal annual payments at an annual effective rate of 6.5%
ii) sinking fund method in which the lender receives an annual effective rate of 8% and
the sinking fund earns an annual effective rate of f

Both methods require a payment of X to be made at the end of each year for 20 years.

Calculate j. . -
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