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Exam FM Question 119: 

A perpetuity-due with semi-annual payments consists of 2 level payments of 300, followed by a series of 

increasing payments. Beginning with the 3
rd
 payment, each payment is 200 larger than the pervious one. Using 

an annual rate of I, the PV of perpetuity is 475,000 

Question: What is i? 

 

Exam FM Question 120: 

At an annual rate of 6%, the PV of a perpetuity immediate with successive annual payments of 6, 8, 10, 12,…, 

is equal to X 

Question: What is X? 

 



Exam FM Question 121: 
Give: A project requires an investment of X today. Additional investments are required at the beginning of 
each of the next 5 years, with each year’s investment 5% greater than the previous one. The investment is 
expected to produce an income of 100 per year at the end of year forever. At an annual rate 10.25%, the 
project has a net present value of zero. 
Question: What is X? 

 



Exam FM Question 122: 

Give: A perpetuity-due with annual payments consists of 10 level payments of X followed by a series of 

increasing payments. Beginning with the 11
th
 payment, each payment is 1.5% larger than the preceding 

payment. Using an annual effective interest rate of 5%, the PV of the perpetuity is 45,000 

Question: What is X? 

 

 



Exam FM Question 123: 

Give: A perpetuity-immediate provides annual payments that decrease by 0.4% each year. The 

price of the perpetuity is 10,000 at an annual force of interest of 0.06. 

Question: What is the amount of the perpetuity’s 1
st
 payment? 

 



Exam FM Question 124: 

Give: Approval to start no more than 2 projects in a year. 2 different projects were recommended, each of 

which requires an investment of 800 to be made at the beginning of the year. The CFs for each of the 3 

projects are as follows: 

                    End of year          Project A      Project B     Project C 

                        1                 500          500          500 

                        2                 500          300          250 

                        3                -175         -175         -175 

                        4                 100          150          200 

                        5                  0           200          200 

The company uses an annual effective interest rate of 10% to discount the CFs 

Question: Which combination of projects the company should select? 
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Exam FM Question 127: 

Give: A loan of 20,000 is repaid by a payment of X at the end of year for 10-year. The loan has an annual 

effective rate of 11% for the first 5 years and 12% thereafter. 

Question: What is X? 

 

Exam FM Question 128: 

Give: A 6-year loan of L is repaid with a payment at the end of each year. 100 for the first 8 years. 300 for the 

final 8 years. An annual rate of I, such that 1/(1+i)^8>0.3. The outstanding principal is L+25 after the 1
st
 

payment of 100 is made.  

Question: What is the outstanding balance immediately after the 8
th
 annual payment of 100 has been made. 

 



Exam FM Question 129: 

Give: A loan of 60,000 with a nominal annual rate compounded monthly. The loan is repaid with level 

payments, with a final drop payment. All payments are made at the end of month. The principal portion of 

the payment is 1,400 for the 1
st
 month and 1,414 for the 2

nd
 month. 

Question: What is the drop payment? 

 

Exam FM Question 130: 

Give: Borrow money for tuition. 1,000 at the end of each month for 4 years. No payments are made to repay 

the loan until the end of 5 years. Interest rate 6% convertible monthly for the first 2 years, 8% convertible money 

for the following 2 years. 

Question: What is the loan balance at the 4 fours immediately following the receipt of the final 1,000? 

ss 

 



Exam FM Question 131: 

A loan is amortized with level monthly payments at annual rate of 10%. The amount of principal repaid in 

the 6
th
 month is 500 

Question: What is the principal repaid in the 30
th
 month? 

 



Exam FM Question 132: 

Give: 30-year loan with payment at the end of each year. Each of the first 20 payments 1,200 and each of the 

last 10 payments is 900. Annual rate i. The interest portion of the 11
th
 payment is 2 times the interest portion 

of the 21th payment. 

Question: What is the interest portion of the 21th payment? 

 



Exam FM Question 133: 

Give: 20-year loan of 85,000 on July 1, 2005 at an annual rate of 6% compounded monthly. The loan was to 

be paid by level monthly payments at the end of each month with first payment on July 31, 2005. Right after 

the regular monthly payment on June 30, 2009, the loan was refinanced at a new rate 5.4% compounded 

monthly, and the remaining balance will be paid with monthly payments beginning July 31, 2009. The amount 

of each payment is 500 except the final drop payment. 

Question: What is the last payment? 

 

 



Exam FM Question 134: 

Give: 25-year loan repaid with annual payments of 1,300 at an annual rate of 7%. Borrower pays an additional 

2,600 at the time of 5
th
 payment and wants to repay the remaining balance over 15 years. 

Question: what is the revised annual payment? 

 



Exam FM Question 135: 

A 1000-par 30-year bond, annual coupon rate of 7% paid semiannually. Bond is callable immediately following 

the payment of any of the 20th through the 59th coupons. 

i) If the bond is called before payment of the 40th coupon, the redemption value is 1,250. 

ii) If the bond is called immediately after the payment of the 40th through the 59th coupons, the 

redemption value is 1,125. 

iii) If the bond is not called, it will be redeemed at par. 

An annual nominal yield rate at least 5% convertible semiannually. 

Question: What is n? 

 

 

Exam FM Question 136: 

20-year bond: 

i) Par value is 1000. 

ii) Annual coupon rate is 10%. 

iii) Callable at par on any of the last five coupon dates. 

Question: what is the maximum purchase price with an annual yield rate of at least 5%?
 

 



Exam FM Question 137: 

Invests 2 million in a 10-year zero-coupon bond and 4 million in a 30-year zero-coupon bond. Annual yield 

rate for both bonds is 8%. When the 10-year bond matures, the company reinvests in another 10-year zero-

coupon bond. The bond annual yield rate at that time is 12%. After 20 years from the initial investment, the 

30-year bond is sold to yield an annual rate of 10%. The maturity of the second 10-year bond and the sale of 

the 30-year bond result in a gain of X on the initial investment of 6 million. 

Question: What is X? 

 

 

Exam FM Question 138: 

A 20-year bond with face amount 7500: 

i) An annual coupon rate of 7.4% paid semiannually. 

ii) Annual yield rate 5.3% convertible semiannually. 

iii) The amount for amortization of premium in the 4
th
 coupon payment is 28.31. 

Question: what is the redemption value of the bond? 

 



Exam FM Question 139: 
8-year callable bond, 10% annual coupon rate payable semiannually. A face value of 3,000. Redemption value 
of 2,800. The purchase price assumes the bond is called at the end of the 4th year for 2,900 and provides an 
annual yield of 10.0%. bond is called for 2,960 after the 1st coupon payment. Annual effective yield rate is i. 
Question: What is i? 

 

 
Exam FM Question 140: 
20-year bond. Face amount 1,000 
i)  An annual coupon rate of r payable semiannually. Redeemable at par. 
ii)  Annual yield rate convertible semiannually is 7.2%. 
iii)  The amount for accumulation of discount in the 7th coupon payment is 4.36. 
Question: what is r? 

 



Exam FM Question 141: 

Bond A and Bond B are two annual coupon, 5-year, 10,000 par value bonds. An annual effective rate of 4%. 

i)  Bond A has an annual coupon rate of r%, redemption value 10% below par, price of P. 

ii)  Bond B has an annual coupon rate of (r+1)%, redemption value 10% above par, price of 1.2P. 

Question: What is r%? 

 

Exam FM Question 142: 

n-year bond, where n > 10: 

i)  8% semiannual coupons, face amount 1,000 

ii)  redeemable at par. 

iii)  Callable at par 5 years after issue or 10 years after issue. 

iv)  P is the price to guarantee a yield of 6.8% convertible semiannually, Q is the price to guarantee a yield of 

8.8% convertible semiannually. 

v)  |P – Q| = 123.36. 

Question: What is n? 

 



Exam FM Question 143: 
4-year contract which requires to deposit 500 into a fund that earns an annual rate of 5.0%. The insurer expects 
that 100 in claims will be paid at the end of each year, for the next 4 years. At the end of the 4th year, the 
insurer is required to return 75% of the remaining fund balance to the insured. 
To issue this policy, the insurer incurs 100 in expenses today. It also collects a fee of 125 at the end of 2 years. 
Question: What is the yield rate? 

 
Exam FM Question 144: 
A perpetuity-immediate with annual payments of 1, annual effective rate of i. Macaulay duration of 17.6 years. 
Question: what is the Macaulay duration using an annual rate of 2i instead of i? 

 
Exam FM Question 145: 
2 bonds with same annual yield rate i, the modified durations are a years and b years, with 0 < a < b. 
One of these two bonds has a Macaulay duration of c years, with a < c < b. 
Question: which of the following is an expression for the Macaulay duration of the other bond? 
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Exam FM Question 147: 

 



Exam FM Question 148: 

Liabilities: 1000 at the end of each of next five years. Investments available are: 

 Investment   Price    Cash Flows 

J          1500    500 at the end of each year for 5 years 

K          500     1000 at the end of year 5 

L          1000    500 at the end of each year for 4 years 

M         4000    1000 at the end of each year for 5 years 

We need fully immunized. 

Question: what is the lowest price? 

 

Exam FM Question 149: 

Loan 79,860 due three years from now. The company invests 15,000 in a bond with modified duration 1.80 

and 45,000 in a bond with modified duration 𝐷 . Annual yield rate is 10%. 

Question: what is 𝐷 ? 



Exam FM Question 150: 

Liabilities 1000 at the end of year 1 and X at the end of year 2. 

Investments available are: 

i) 1-year zero-coupon bonds, annual yield of 5% 

ii) 2-year bonds with a par value of 1000, 10% annual coupons, annual yield of 6% 

Exact cash flow matching. The purchase price of this portfolio is 1783.76. 

Question: what is the amount invested in the one-year zero-coupon bond? 

 
 

Exam FM Question 151: 

Liabilities of 4000 and 6000 at the end of years 1 and 2. Investments available are 1-year zero-coupon bonds 

with an annual yield of 8% and 2-year zero-coupon bonds with an annual yield of 11%. 

Question: what is the amount that must be invested today to have exactly matching? 
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Exam FM Question 156: 

An annuity due with PV 123,000. An annual rate of 5%, modified duration is D_mod. 

Uses the first-order Macaulay approximation to estimate the present value of the annuity due at an annual 

rate was 5.4%. The present value to be 121,212. 

Question: what is D_mod if the modified duration of the annuity at 5%? 

 

 

 

Exam FM Question 157: 

Loan 1000 one year from now and 1000 two years from now. 

Exact cash-flow matching, which of the following strategy can be used? 

I. Purchases a 1-year zero-coupon bond and a 2-year zero-coupon bond. Each with a face amount of 

1000. 

II. The company deposits 1859.41 into an account that currently earns an annual rate of 5% that is subject 

to change in one year. 

III. The company purchases an asset that has the same duration as the liabilities and a larger convexity. 

 



Exam FM Question 158: 

X and Y: two 15-year par value bond, each pay an annual coupon of 200 at the end of the year. The face 

value of X is one-half the face value of Y. At an annual yield of i, the price of X is 2695.39 and the price of Y 

is 3490.78. 

Question: what is the coupon rate for X? 

 

 

Exam FM Question 159: 

Bank P offers a 3-year certificate of deposit with an annual rate of 4%. In addition, a bonus of 2% of the initial 

investment paid at the end of the third year. 

Bank Q offers a 3-year certificate of deposit without any bonus. 

Question: what is the annual rate that Bank Q would need to offer to give the same annual yield as the 

certificate from Bank P？ 

 



Exam FM Question 160: 

20-year arithmetically increasing annuity-due, price is 600,000, annual payments, the first payment is X, each 

payment thereafter is X more than the previous one. 25-year arithmetically increasing annuity-due provides 

annual payments, the first payment is X, each payment thereafter is X more than the previous one. A 

continuously compounded annual rate of 6%. 

Question: what is the price of the 25-year annuity? 

 
 

Exam FM Question 161: 

A 10-year loan with level end-of-quarter payments. An annual rate of 12% convertible quarterly. 

The amount of principal repaid in the 15th payment is 10,030.27. 

Question: what is the amount of interest paid in the 25th payment? 



Exam FM Question 162: 
Trish has a loan of 4000 at the beginning of month 1. Every month thereafter, she made a payment of X in 
the middle of the month. At the beginning of month 4, and every 6 months thereafter, she borrowed an 
additional 800. Trish’s loan balance is 4000 again at the end of month 36. Annual rate for the loan is 26.4%, 
convertible quarterly.Question: which of the following is an equation of value that can be used to solve for X? 

 
Exam FM Question 163: 
Two 20-year bonds A and B, each with annual coupons, an annual rate of 10%, and a face amount 
of 1000. The total combined price of two bonds is 1600. Bond B's annual coupon rate is equal to 
Bond A's annual coupon rate plus 1%. Question: what is the annual coupon rate of Bond A? 

 



Exam FM Question 164: 

Annuity provides level payments of 1000 every six months. An annual rate of i, Future value at the time of the 

last payment is 19,549.25 and the present value of at the time of the first payment is 7,968.89. 

Question: what is i? 

 



 

 



Exam FM Question 166: 

Deposits 100 into a bank account at time 0. An annual rate of I compounded semi-annually. 

The total amount of interest credited in the 12th year is twice the amount of interest credited in the 5th year 

Question: what is i? 

 

 

 

Exam FM Question 167: 

 



Exam FM Question 168: 

A 15-year loan at an annual rate of i with payments of 50 at the end of each year. Now pay off the loan early 

by making extra payments of 30 with each of the 6
th
 through 10

th
 regularly scheduled payments. As a result, 

the loan will be paid off at the end of 10 years. 

Question: which of the following equations is correct? 

 

 

Exam FM Question 169: 

A loan needs to be repaid over 20 years. The first payment is 1102 at the end of the 1
st
 month. Each subsequent 

monthly payment is 5 more than the previous one. 

Question: what is the accumulated value at the end of 15 years using an annual rate of 6.5%? 

 



Exam FM Question 170: 

A balance of 20,000, earns an annual rate of 6.5%. At the end of each year, the interest earned and an additional 

1000 is withdrawn. The annual withdrawals of interest and principal are deposited into Fund K, which earns 

an annual rate of 8.25%. At the end of the 20th year, the accumulated value of Fund K is x. 

Question: what is x? 
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