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MAP 4170 Name:
Test 3 Date: November 22, 2011

Show sufficient work and clearly mark your answers. Each problem is worth 10 points.
1. Bob takes out a loan of 1000 at an annual effective interest rate of i. You are given:
(i) The first payment is made at the end of year 6.
(if) Ten equal annual payments are made to repay the loan in full at the end of 15
)(/i?SrSThe outstanding principal after the payment made at the end of year 10 is
908.91.
Calculate the outstanding principal at the end of year 5.
(A) 1490
(B) 1510
(C) 1530
(D) 1550

(E) 1570

2. A 20-year loan of 250,000 is being repaid by the sinking fund method with annual
payments. The lender charges an interest rate of 4% annual effective and payments
into the sinking fund earn 5% annual effective. Determine the net amount of interest
paid during the 10" year; i.e. the difference between the amount of interest paid to the
lender and the amount of interest earned in the sinking fund.

(A) 5830
(B) 5860
(C) 5890
(D) 5920

(E) 5950
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3. Aloan of 1000 is being repaid in 10 years by semiannual installments of 50, plus
interest on the unpaid balance at 4% per annum compounded semiannually. The
installments and interest payments are reinvested at 5% per annum compounded
semiannually. Calculate the annual effective yield rate of the loan.

(A) 4.4%
(B) 4.6%
(C) 4.8%
(D) 5.0%

(E) 5.2%

4. A 10,000 loan is amortized using an annual effective interest rate of 6%. The
payments are increasing with the first payment of 1000 due one year after loan
inception and each subsequent payment is 100 more than its preceding payment.
Determine the balance of the loan immediately before the 5™ payment.

(A) 6685
(B) 7625
(C) 8085
(D) 8425

(E) 8880
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5. A 1000 loan is repaid with equal payments at the end of each year for 20 years.

The principal portion of the 13" payment is 1.5 times the principal portion of the 5"
payment.

Calculate the total amount of interest paid on the loan during the first 10 years.
(A) 375
(B) 440
(C) 500
(D) 675

(E) 815

6. A 1000 face value 10% annual coupon bond is redeemable as follows:

1200 at the end of years 15, 16, or 17
1100 at the end of years 18, 19, or 20

Greg pays 1625 for the bond. Determine Greg’s minimum yield rate on the bond.
(A) Less than or equal to 4.96%

(B) Greater than 4.96%, but less than or equal to 5.01%

(C) Greater than 5.01%, but less than or equal to 5.06%

(D) Greater than 5.06%, but less than or equal to 5.11%

(E) Greater than 5.11%
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7. A 100-year bond with annual coupons is bought to yield an annual effective interest
rate of 5%. The accumulation of discount in the 10™ installment is 0.59. Determine
the amount of write-up in the 40-year period consisting of installments 31 through 70.
(A) 30
(B) 70
(C) 115
(D) 155

(E) 200

8. Amy buys a 20-year 1000 par value bond with 5% semiannual coupons at a price to
yield 6% compounded semiannually. Each coupon Amy receives is deposited into an
account that earns 5% interest compounded semiannually. Immediately after
receiving the 9™ coupon, Amy sells the bond to Brad at a price to yield Brad 4%
compounded semiannually. Determine Amy’s yield rate, as an annual effective
interest rate, during the time in which she owned the bond.

(A) 6%
(B) 7%
(C) 8%
(D) 9%

(E) 10%
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9. A 1000 par value 5-year bond with 8.0% semiannual coupons was bought to yield
7.5% convertible semiannually. Determine the amount of premium amortized in the
6" coupon payment.
(A) 1.85
(B) 1.93
(C) 2.00
(D) 2.08

(E) 2.15

10. A bond that is bought to yield 5% has coupons of 100. The amount of interest earned
in the n™ installment is 109.42 and the amount of interest earned in the (n + k)™
installment is 116.12. Determine k.

(A) 9

(B) 11
(C) 13
(D) 15

(E) 17



