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Written Solutions: 171-260
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This document only provides written solutions to official example problems 171-260. For official sample ques-
tions, check out the official websites of Society of Actuaries and the Casualty Actuarial Society.

The purpose of the use is non-commercial research and/or private study. Please do not copy, cite, or distribute
without permission of the author.

1The purpose of the use is non-commercial research and/or private study. Please do not copy, cite, or distribute without
permission of the author.

2Email: liyifinhub@outlook.com The written solutions were drafted when I was preparing for the exam. Please email me if you

find any errors. My personal website: https://yilifinhub.com/
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Exam FM Question 172: 

Fund X: a deposit of 1000 at time 0. Accumulated at a rate of k compounded semi-annually. Fund Y: a deposit 

of 921.90 at time 0. Accumulated at a rate of discount k, compounded semi-annually. At the end of 5 year, 

the AV of Fund X and Fund Y are both equal to P 

Question: what is P? 

 
 

Exam FM Question 173: 

The PV of a perpetuity-due with payments of X at the beginning of each 3-year period with an annual rate 

of 7% is 735 

Question: what is X? 

 

 

Exam FM Question 174: 

The PV of a perpetuity-immediate with a first payment of P and increase of 9 at an annual rate of 6% is 2600 

Question: what is P? 

 



Exam FM Question 175: 

Two annuities-immediate have the same PV at an annual rate I: (i) A ten-year annuity with annual payments 

of 475; (ii) A perpetuity with annual payments of 400 in years 1-5, zero in years 6-10, and 400 in years 11 and 

beyond 

Question: what is i? 

 

Exam FM Question 176: 

Two -year loan of 100 repaid with a payment of X at the end of first year and 2X at the end of the second 

year. The annual rate charged is 8% in the first year and i in second year. The annual rate for the lender is 10% 

Question: what is i? 

 
Exam FM Question 177: 

10-year loan repaid with payments at the end of each year. Each of the first 5 payments is 1000 and each of 

the next 5 payment is 2000. Interest on the loan is charged at an annual rate of 10% 

Question: what is the total interest paid in the first 5 payments? 
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Exam FM Question 179: 

An investment of 10,000 is associated with a series of 30 annual payments. The first payment is X, made one 

year after the investment. Each payment decreases by 5 from the previous one. An annual rate of 5% 

Question: what is X? 

 
Exam FM Question 180: 

A project requires an initial investment of 600, additional investments of 100 and 50 at the end of years of 

one and two. The revenue from this project is 150 per year for 5 years, beginning 1 year from the initial 

investment. An annual rate of 15%. 

Question: what is the net PV of this project? 

 

 

Exam FM Question 181: 

 

 



Exam FM Question 182: 
4 annual tuition payment of 25,000 paid at future time. The payments will be funded by investing 1000 at the 
beginning of each month. Last deposit will be made 6 months before the first tuition payment. An annual rate 
of 6% convertible monthly.  
Question: what is the minimal number of monthly deposits required to fund the total tuition? 

 
Exam FM Question 183: 
7-year loan repaid with level payments at end of each year. An annual rate 10% 
Question: what is the Macaulay duration of the loan payments? 

 
Exam FM Question 184: 
Liabilities of 402.11 due at the end of each of next 3 years. Company matches the duration of its liabilities by 
investing a total of 1000 in 1-year and 3-year zero-coupon bonds. An annual yield of both bond is 10% 
Question: what is the amount the company will invest in 1-year bonds? 

 



Exam FM Question 185: 

 

 

Exam FM Question 186: 

A corporate makes a payment at the end of each month into an account that offers an annual rate of 8% 

compounded quarterly. 

Question: What is the equivalent rate per payment period? 

 
 

Exam FM Question 187: 

125,000 has level payments at the end of each month, an annual rate compounded monthly. The balances 

owed immediately after the 1
st
 and 2

nd
 payments were 124,750 and 124,498 

Question: What is the number of payments needed to pay off the mortgage? 

 



Exam FM Question 188: 

Need to pay 500,000 10-year from now and 500,000 15-year from now. The company needs to create an 

investment portfolio using 5-year and 20-year zero-coupon bonds, force of interest 7%, the PV and Macaulay 

duration of its assets match the liabilities 

Question: the amount invested today in each bond?  

 
Exam FM Question 189: 

Bond with face value of 1000 and a redemption value of 1080 with annual coupon rate of 8% payable semi-

annually. An annual yield rate 10% convertible semi-annually. At this yield rate, PV of redemption is 601 

Question: What is the purchase piece of bond? 

 

Exam FM Question 190: 

A loan of 10,000 repaid by payments of 1,000 at the end of each quarter, plus a drop payment. The annual 

rate of interest is 16% convertible quarter 

Question: What is the amount of interest in the 10
th
 payment 

 



Exam FM Question 191: 

5-year loan has an annual rate of 30% convertible monthly. The loan is repaid with level monthly payments of 

500 beginning 1 month after the date of loan. The borrower miss the 13
th
 through 18

th
 payments, but increases 

the next 6 payments to X so that the final 36 payments of 500 will repay the loan 

Question: What is X? 

 
Exam FM Question 192: 

3 liabilities of 1000 due at the times 1, 2, and 3 in years. There are 3 bond available to match these liabilities: 

Bond I: bond due at the end of period 1 with a coupon rate of 1% per year, an annual yield rate of 14% 

Bond II: bond due at the end of period 2 with a coupon rate of 2% per year, an annual yield rate of 15% 

Bond III: zero-coupon bond due at time 3, an annual yield rate of 18% 

Question: what is the face value of each bond that needed to exactly match the liabilities 
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Exam FM Question 201: 

The following information about a perpetuity with annual payments: 

(i) First 15 payments are each 2500, first payment made 3 years from now 

(ii) Beginning with the 16
th
 payment, each payment is k% larger than the previous one 

(iii) Using an annual rate of 3.5%, the PV of the perpetuity is 115,000 

Question: What is k? 

 

 

Exam FM Question 202: 

An annuity with 20 annual payments, first payment beginning 1 year from today and each subsequent 

payment 2% greater than the previous one. An annual rate of 3%, the PV of the annuity is 200,000 

Question: What is the amount of the final payment from this annuity? 

 



Exam FM Question 203:                                                         (204. DELETED) 

A loan of 10,000 repaid by level annual payments at the end of each year for 10 years. The annual rate is 10% 

for the loan. This is also the rate that bank used to compute the annual payment and the balance on the loan 

at the end of each year. However, the rate used for balances during each year is 10% 

Question: What is the balance of the loan halfway through the 4
th
 year? 

 
Exam FM Question 205: 

Need to pay 190,000 in 20.5 years. An investment portfolio using 3 bonds with annual coupons. Redington 

immunized, an annual rate of 7%. D_mac of Bond A, B, C is 10, 15, and 30 years. Investment amount in Bond 

B is twice the amount in Bond B. Question: What is the amount the company invests in Bond A? 

 

Exam FM Question 206: 

Bond X and Y are n-year bond, FV of 10,000, semi-annually coupons, an annual rate of 7% convertible semi-

annually. Bond X has 6% annual coupon rate, redemption value c. Bond Y has 5% annual coupon rate, 

redemption value c+50. Price of Bond X exceeds the price of Bond Y by 969.52 

Question: What is n? 

 



Exam FM Question 207:                                                         

Deposit 1000 in each of Bank X and Bank Y. Bank X is associated with simple interest at an annual rate of 10% 

for the first 5-year and 7% thereafter. Bank Y’s interest at an annual rate of 5% compounded quarterly. The 

interest credited in the 8
th
 year by Bank Y exceeds the interest credited in the 8

th
 year by Bank X by N 

Question: What is the absolute value of N? 

 

Exam FM Question 208:                                                       

Scholarship fund pays a sum of the money twice a year. Scholarship pays out 500 at the end of 6 months and 

another 500 at the end of 1 year. Every year thereafter, the 2 semi-annual payments will be increase by 10. 

For example, in year two, both payments will be 510 and in year three both payments will be 520. The 

scholarship fund earns an annual rate of 7.5% 

Question: What is the fund balance needed today to provide this scholarship 

 



Exam FM Question 209:                                                         

Sam deposits 5000 at the beginning of each year for 10-year. An annual rate of i. All interest rate reinvested 

at an annual rate 5%. Sam has 100,000 at the end of 10-year 

Question: What is i? 

 

 

Exam FM Question 210:                                                         

Loan of 10,000 repaid at an annual rate of 8% with level payments at the end of year for 10-year. The lender 

immediately deposits each payment into an account earning an annual rate 10% 

Question: What is the total amount of interest earned? 

 



Exam FM Question 211:                                                         

A fund accumulates at an annual rate of 12% convertible monthly. Beginning today, the worker will deposit 

500 monthly for 10-year. No deposit or withdrawals made for subsequent 10-year. Exactly 20 years from 

today, monthly payments of X will be made to this charity 

Question: What is X? 

 

 

Exam FM Question 212                                                         

Payments of 1000 at the end of each year paid on loan of 12,000. An annual rate of 10% 

Question: What is the outstanding loan balance immediately after the 12
th
 payment? 

 

 

Exam FM Question 213                                                        

A 6-year 1000 face amount bond has an annual coupon rate of 8% semi-annually. The bond currently sells 

for 911.37 

Question: What is the annual yield rate? 

 



Exam FM Question 214                                                        

Deposit 100 into Fund X, which has an annual rate of discount 12% convertible quarterly. At the same time, 

Sarah deposits 200 into Fund Y which earns an annual force of interest of 0.08. After n years. The balance of 

Fund X = balance Fund Y 

Question: What is n 

 

Exam FM Question 215                                                       

Deposit at the end of each year for 10-year. An annual rate of 4%. The first deposit is X, each subsequent 

deposit is 9.2% greater than the previous one. The AV of the fund immediately after the 10th deposit is 5000. 

Question: What is X? 

 
Exam FM Question 216                                                       

Price of a ten-year bond is 962.92. An annual coupon rate of 8% paid semiannually. The annual yield rate is 

10% convertible semiannually. 

Question: What is the discount of this purchase? 

 



Exam FM Question 217                                                        

Deposit into an account at the end of each year for ten years. The deposit in year one is 1, year two is 2, so 

on so forth. An annual rate of i. Immediately following the final deposit, the entire account balance is used to 

purchase a perpetuity-immediate with level payments if 10 at an annual rate of i.  

Question: What is the price of this perpetuity? 

 

Exam FM Question 218                                                     

25-year loan repaid with payments of 1300 at the end of each year. An annual rate of 8%. Pays an additional 

4000 at the time of the 5
th
 payment and will repay the remaining balance with a payment of X at the end of 

each of the subsequent ten years.  

Question: What is X? 

 

Exam FM Question 219                                                     

A liability cash flow of 100 at the end of year 2 and a second liability cash flow of 200 at the end of year 3. 

Asset cash flows of X at the end of years 1 and 5. An annual rate of 10% 

Question: What is the absolute value of the difference between the Macaulay durations of the asset and 

liability cash flows? 

 



Exam FM Question 220                                                       

A 100,000 loan repaid with level payments at the end of each year for 30 years based on an annual rate of 5%. 

The bank reinvests the loan payments at an annual rate of 4%.  

Question: What is the bank’s annual yield rate over the 30-year period? 

 

Exam FM Question 221                                                       

2-year immediate annuity with annual payments of 1000 for a price of 1817. The 1817 was reinvested in two 

zero-coupon bonds. The first is a 1-year bond with an annual rate of 6%. The second is a 2-year bondwith an 

annual rate of 7%. 999.35 is invested in the first bond and 817.65 is invested in the second bond. 2 bonds are 

held to maturity. As long as the effective one-year reinvestment rate is at least X% one year from now, the 

principal and interest earned will be sufficient to make the two annuity payments. 

Question: What is X? 

 

Exam FM Question 222    

Give 4- and 5-year spot rate. Question: what is the one-year annual rate for the 5
th
 year? 

 



Exam FM Question 223                                                      

Question: Determine the modified duration for a zero-coupon bond that is currently priced at an annual yield 

rate i with an n-year maturity? 

 

Exam FM Question 224                                                      

Liabilities of 1000 due at the end of each of the next three years. Exactly match the cash flows. The following 

zero-coupon bonds are available:  

Question: how much more will be invested in the 1-year bond than in the 3-year bond? 

 
Exam FM Question 225                                                      

Give the particular investment and the spot rates.  

Question: What is PV of this investment at the beginning of year one? 

 



Exam FM Question 226                                                      

A 36-year zero-coupon bond is 80% of its face value. A second bond, with the same price, same face value, 

same annual yield rate, offers annual coupons with the coupon rate equal to 4/9 of the annual yield rate. 

Question: Number of years until maturity for the second bond? 

 
Exam FM Question 227                                                      

A 1200 face amount zero-coupon bond with a price of 1000. The Macaulay duration is 4 years and the 

modified duration is d years 

Question: W hat is d? 

 

Exam FM Question 228                                                      

Liability has the following CFs  An annual rate is 8% 

Question: What is the Macaulay duration? 

 



Exam FM Question 229                                                     

 
 

 

Exam FM Question 230                                                    

A loan repaid by level end-of-year payments for ten years, an annual rate of 10%. The bank invests these 

payments at an annual rate of 10% for the first 4-year and 7% for the next 6-year. 

Question: What is the annual yield rate on this loan over the ten-year period? 

 



Exam FM Question 231                                                 

2 loans. Each loan is for the same amount and is repaid with level end-of month payments. he first is charged 

a monthly rate of i and makes payments of P for k months. he second is charged a monthly rate of j and 

makes payments of 120 for 5k months. 0 < j < 0.04 and  

Question: Which statement of P is true? 

 
 

Exam FM Question 232                                               

A loan of 4000 with an annual rate of 5%. Repaid by payments of 250 at the end of each year for ten years 

along with a final balloon payment at the end of the 11
th
 year. 

Question: What is outstanding loan balance at the beginning of the 7
th
 year? 

 



Exam FM Question 233                                            

A saving account with an annual rate of 3% for each of the first 10-year and an annual rate of 2% for each year 

thereafter. The investor deposits an amount X at the beginning of each year, starting with year 1, the account 

balance just after the deposit in the beginning of year 26 is 100,000. 

Question: Which of the following expression is correct? 

 

 

Exam FM Question 234                                            

Two 20-year par-value bonds with annual coupons. Each bond sells for the same price and provides an annual 

effective yield rate of 6.5%. The first bond has a redemption value of 6000 , a annual coupon of 7.6%. The 

second bond has a redemption value of 7500, an annual coupon of r%. 

Question: What is r? 

 



Exam FM Question 235                                           

Provide the following information about Bond X and Bond Y: 

i)  Both bonds are 20-year bonds. 

ii)  Both bonds have face amount 1500. 

iii)  Both bonds have an annual rate of 7% compounded semiannually. 

iv)  Bond X has an annual coupon rate of 10% paid semiannually and a redemption value C. 

v)  Bond Y has an annual coupon rate of 8% paid semiannually and a redemption value C+K. 

vi)  The price of Bond X exceeds the price of Bond Y by 257.18. 

Question: What is K? 

 
 

Exam FM Question 236                                           

A perpetuity-immediate with annual payments. Priced at X. An annual rate of 10%. The amount of the first 

payment is 14,000. Each payment, from the 2
nd

 through the 20
th
, is 4% larger than the previous one. The 21st 

payment and each subsequent payment will be 1% larger than the previous one. 

Question: What is X? 

 



Exam FM Question 237                                          

An annual perpetuity-immediate with price 16,000. The first payment is 1,000 and the payments decrease by 

r% each year. The annual yield rate is 5.7%. 

Question: What is r? 

 

 

Exam FM Question 238                                          

A perpetuity makes payments every 5 years with a first payment of 2 to be paid 5 years from now. Each 

subsequent payment is 10 more than the previous one. The annual rate is 9%. 

Question: What is the PV of the perpetuity? 

 

 

 

 

 

 

 

 

 

 



Exam FM Question 239                                          

A four-year 1000 face amount bond, an annual coupon rate of 5% paid semiannually, redemption value of C. 

An annual yield rate of 6% convertible semiannually. If the term of the bond had been two years, the purchase 

price would have been 7% less.  

Question: What is C? 
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