1.) You invest $1,000 at the end of each year for 5 years at an annual effective rate of 9%
and reinvest the interest at an annual effective rate of 9%. At the end of 5 years, your
investment has a value of X.

Your friend invests $1,000 at the beginning of each year for 5 years, but at an annual
effective rate of 10% and reinvests the interest at an annual effective rate of 8%. At the
end of 5 years, your friend’s investment is equal to Y.

Calculate Y — X.

2.) You borrow X and repay the principal by making 10 annual payments at the end of
each year into a sinking fund which earns an annual effective rate of 8%. The interest
earned on the sinking fund in the third year is $85.57.

Calculate X.

3.) An investor deposits 50 in an investment account on January 1. The following
summarizes the activity in the account during the year:

Value Immediately

Date Before Deposit Deposit
March 15 40 20
_JJunet 80 80

| October 1 175 }l

On June 30, the value of the account is 157.50. On December 31, the value of the account
is X. Using the time-weighted method, the equivalent annual effective yield during the
first 6 months is equal to the (time-weighted) annual effective yield during the entire 1-
year period.

Calculate X.

4.) 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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5 .) The following table shows the annual effective interest rates being credited by an
/" investment account, by calendar year of investment. The investment year method is
applicable for the first 3 years, after which a portfolio rate is used:

Calendar Investment Year Rates Calendar
Year of i i i Year of Portfolio
Investment h h i Portfolio Rate Rate

1900 10% 10% % 1903 8%
1001 12% 5% 10% 1004 (1Y%
1992 8% {r~2)% 2% 1995 6%
1903 0% 11% 6% 1006 0%
1904 7% 7% 10% 1007 10%

An investment of 100 is made at the beginning of years 1991, 1992, and 1993. The total

amount of interest credited by the fund during the year 1995 is equal to 22.81.

Calculate t.

6.) Two $1,000 face amount bonds are purchased. The 2n-year bond costs $250 more

than the n-year bond.

Each has 13% annual coupons and each is purchased to yield 6.5% annual effective.

Calculate the price of the n-year bond.

7.) You take out a 10 year loan of $4,600. Interest on the loan is charged at an annual rate
of interest of 9%.

You repay the loan by making 10 annual payments at the end of each year con51st1ng of
interest on the loan and a sinking fund deposit. The total payment each year is $743.

The amount of the sinking fund will exactly pay off the loan at the end of 10 years.

During the first 8 years of the loan, the sinking fund annual effective rate of return is
7.75%. After year 8, the sinking fund’s annual rate of return is i.

Calculate 1.
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8.) An annuity-due is purchased at a price of $2,500. The annuity makes annual payments
for 5 years. The first payment is $975 and each subsequent payment decreases by $150.

You are also given:
e The payments are reinvested in a fund which earns an annual effective rate of 6%.

e Interest payments from the fund are received every year and reinvested at an
effective annual rate of z%.

e zis the equivalent effective annual rate earned on a $1,000 face amount, 11-week
T-bill with a discount yield of 4.321%.

e The overall effective annual yield on this investment over the 5-year period is i.

Calculate i.

9.) A loan of $10,000 is amortized by equal annual payments for 30 years at an effective
annual interest rate of 5%. Determine the year in which the interest portion of the
payment is most nearly equal to one-third of the payment.

10.) Two bonds are purchased for the same price to yield 5%. Bond X has 4% annual
coupons and matures for its face value of $100. Bond Y has annual coupons of $3 and
matures for $180. Both bonds mature at the end of n years.

Calculate n.
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