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1. Each of the following two bonds has a price of 50,000 and the same yield rate:
a. A zero coupon bond that matures for 100,000 at the end of 10 years.
b. A 10 year bond with a maturity value of 80,000 and semi-annual coupons of X .

Determine X .



2. A20vyearbondis sold at a discount of 380. The bond has a par value of F and a maturity of
F +400. The bond pays semi-annual coupons at a rate of 6% compounded semi-annually.

The bond is purchased to yield 6.5% compounded semi-annually.

Determine the price of the bond.



3. Kevin invests in the White Fund. He makes deposits at the end of each month for 15 years.
During the first year, each monthly deposit is 1000. During second year, each monthly deposit is
1100. During the third year, each monthly deposit is 1200. The deposits continue in the same
pattern until each monthly deposits during the 15™ year is 2400.

The White Fund pays an interest rate of 12% compounded monthly.

Calculate the amount that Kevin will have at the end of 15 years.



4. Carl has a 20 year sinking fund loan of 250,000. Under the sinking fund loan, Carl will pay the
interest at the end of each year on the loan. Additionally, Carl will make a deposit into a sinking
fund at the end of each year. The deposit into the sinking fund will be such that the amount in
the sinking fund will exactly repay the loan at the end of 20 years.

The annual effective interest rate on the loan is 12% and the sinking fund pays an annual
effective interest rate of 9%.

Carl make deposits into the sinking fund for 12 years.

Determine the amount that Carl has in the sinking fund right after the 12" deposit.



5. Aloan which is being repaid with level annual payments at an interest rate of 8%. The interest
in the 10" payment is 846.41. The principle in the 20" payment is 609.92.

Calculate the amount of the loan.



6. Keyi wants to borrow 100,000 for the next ten years. She has the following two loan options:

a. Bank Cao offers a 10 year sinking fund loan. Under the sinking fund loan, Keyi will pay
the interest at the end of each year on the loan. Additionally, Keyi will make a deposit
into a sinking fund at the end of each year. The deposit into the sinking fund will be
such that the amount in the sinking fund will exactly repay the loan at the end of 10
years.

The annual effective interest rate on the loan is 8% and the sinking fund pays an annual
effective interest rate of 6%.

b. Bank Soultz offers a 10 year amortization loan at an annual effective interest rate of 9%.
The loan will be paid with level annual payments.

Determine which loan Keyi should accept and demonstrate why.



Aisling has a 30 year loan with non-level annual payments. The payment at the end of each odd
numbered year (year 1, 3, 5, ..., 29) will be 5000. The payment at the end of each even
numbered year (year 2, 4, 6, ..., 30) will be 10,000.

The interest rate on the loan is an annual effective interest rate of 6%.

Determine the principle in the payment of 5000 at the end of the 27" year.



8. A 20 year continuous annuity pays at the rate of 300+10t attime t.

Calculate the present value of this annuity at a force of interest of 7%.



9. A 20 vyear bond has a maturity value of 100,000 and semi-annual coupons that are not level. The
two coupons paid during the first year are 500 each. The two coupons paid during the second
year are 1000 each. The coupons continue increasing in the same pattern until the two coupons
paid during the 20%™ year are 10,000 each.

The bond is purchased to yield 8% convertible semi-annually.

Determine the price of this bond.



10. Caroline has just been named the beneficiary of the Chen Trust Fund. The balance in the Chen
Trust Fund is 1,000,000.

Caroline can choose one of the following options as her payout from the trust fund:
a. A continuous perpetuity that will pay at a rate of 10,000t at time t; or

b. An 30 year increasing annuity with quarterly payments at the end of each quarter. The
first payment will be P . The second payment will be 2P . The third payment will be
3P . The payments will continue to increase in the same pattern until the last payment
is made.

The two options have a present value of 1,000,000 based on a force of interest of & .

Determine P.



11. A 25 year bond has annual coupons of 1000 and a maturity value of C .
The interest in the 10" coupon is 978.87. The interest in the 20" coupon is 957.45.
The book value at the end of the 22 year after the coupon is paid is 13,069.15.

Determine C .



12. A 20 year callable bond has a maturity value equal to the par value of 20,000 and semi-annual
coupons paid at a coupon rate of 7.5% convertible semi-annually. The bond may be called at
the end of 12 years for a call value of 21,500. The bond may be called at the end of 15 years for
a call value of 20,800. Finally, the bond may be called at the end of 18 years for a call value of
20,300.

Yang purchased the bond at issue to yield 6% convertible semi-annually.

Determine the price that Yang paid.



