MATH 373
Test 2
Fall 2018

November 1, 2018

A 20 year bond has a par value of 1000 and a maturity value of 1300. The semi-annual coupon
rate for the bond is 7.5% convertible semi-annually. The bond is purchased to yield 9%
convertible semi-annually.

Calculate the principal in the coupon paid at the end of the 12" year.
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2.

Haozhe has 420,000 that he wants to invest. He has the following possible investments:

a. Purchase a perpetuity immediate with annual payments for 420,000. The perpetuity
will pay 1000 at the end of the first year, 2000 at the end of the second year, 3000 at
the end of the third year,etc.

b. Make a loan of 420,000 to Jun. Jun will repay the loan with level annual payments of
30,000 followed by a drop payment.

The annual effective interest rate for both investments is the same.

Calculate the amount of the drop payment.
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3. Kimberly purchases an 18 year continuous annuity that pays at a rate of 1300t at time t.

Calculate the present value of this annuity using a force of interest of & =0.0625.
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4. Tomas is receiving an annuity due with monthly payments for the next five years. The first
payment is 500 at the start of the first month. The second payment is 500(1.08) at the

beginning of the second month. The third payment is 500(1.08)” at the beginning of the third
month. The payments continue to increase in the same pattern.

Calculate the present value of this annuity using an interest rate of 12% compounded monthly.
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Ram buys an annuity immediate for his Mom. The annuity will make quarterly payments to his
Mom for 20 years. The payments are 1000 each quarter in the first year. The payments are
1100 each quarter of the second year. The payments continue to increase in the same pattern
until payments of 2900 are paid each quarter of the 20" year.

Using an interest rate of 8% compounded quarterly, calculate the price that Ram paid for this
annuity. (The price is the present value of the payments.)
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6. The Huang Company invests 10,000 at the end of each year with DeWitt Bank. DeWitt Bank
pays an annual effective interest rate of 6%.

At the end of each year, Huang withdraws the interest earned from DeWitt and reinvests it in
the Carvajal Fund which pays an annual effective interest rate of 8.5%.

Determine the total amount that Huang has at the end of 15 years.
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7. Xinyue has the choice of the following two bonds:

a. BondAisa 10 year par value bond with a maturity value of 10,000. The bond has a
coupon rate of 8% convertible semi-annually.

b. Bond B is a 10 year bond with a par value of F and a maturity value of F +200. The
bond has a coupon rate of 7% convertible semi-annually.

Both bonds sell for a price of P to yield 7.5% convertible semi-annually. As a result, Bond B is
purchased at a discount.

Determine the amount of the discount on Bond B.
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8. Anunai has a loan that requires three annual payments to repay the loan. The interest rate on
the loan is an annual effective interest rate of 6%.

Complete the following amortization table. Show your work for full credit.

Time | Payment Interest in Payment Principle in Payment Outstanding Loan
Balance
0 — - —
1 9000
2 7000
3 5000
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Kovacik Corporation borrows an amount of L to be repaid under the sinking fund method.
Each year for 15 years, Kovacik will pay the interest on the loan and make a deposit into the
sinking fund. The amount to be paid into the sinking fund is such that the sinking fund will be
equal to L at the end of 15 years.

The annual effective interest rate on the loan is 8% while the sinking fund will earn an annual
effective interest rate of 6%.

At the end of 5 years, the amount in the sinking fund is 104,728.58.

Determine the amount of interest paid on the loan each year.
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10. David has a loan with n annual payments of 1000. The interest in the 15 payment is 799.02.
The principle in the 20" payment is 246.89.

Find the outstanding loan balance right after the 30" payment.
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11. Jordan is the beneficiary of a 12 year continuous annuity. The annuity pays at a rate of
300+10t attime t.

Using a discount function of 1—0.04t, calculate the present value of Jordan’s annuity.
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12. Rahul buys a 20 year bond with semi-annual coupons. The maturity value of the bond is
100,000.

The coupons increase. The first coupon is 200. The second coupon is 400. The third coupon is
600. The coupons continue to increase in the same pattern until the last coupon of 8000 is paid.

The bond is bought to yield 10% convertible semi-annually.

Determine the price of the bond.

December 31, 2018
Copyright Jeffrey Beckley 2018



