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This document only provides written solutions to official example problems 1-84. For official sample questions,
check out the official websites of Society of Actuaries and the Casualty Actuarial Society.
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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.
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Exam FM Question 35: 

Give: At age 40, a plan to have a retirement income of 3000 at the beginning of each month starting on 65
th
 

birthday. To support the plan, this person makes monthly contribution of X to a fund for 25 years. The annual 

nominal rate 8% compounded monthly. On the 65
th
 birthday, each 1000 of the fund will provide 9.65 income 

at the beginning of each month starting immediately till the day he dies  

Question: what is X? 
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Exam FM Question 48: 

Give: Loan today repaid with 8 level payments with the first payment made 1 year from today. The payments 

are calculated based on an rate of 4.75%. The principal portion of the 5
th
 payment is 699.68. 

Question: What is the total amount of interest paid on this loan? 

 
Exam FM Question 49: 

Give: A loan of 22,000 with n monthly payments of 450.30 starting in one month. One larger payment in n+1 

months to pay off the loan. An annual rate of 8.4% convertible monthly. Immediately after the 18yh payment, 

the investor refinances the loan to pay off the remaining balance with 24 monthly payments starting one 

month later. This refinanced loan uses an annual nominal interest rate of 4.8% convertible monthly. 

Question: What is the amount of the new monthly payment? 
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Exam FM Question 57: 

Give: (1) A liability of 12,000 due in 8-year. Liability will be met with payments of 5,000 in 5-year and B in 8+b 

years 

     (2) Full immunization with an annual effective interest rate of 3% 

Question: What is 



 ? 

 

 

Exam FM Question 58: 

Give: (1) Assets at time 2 of A and at time 9 of B.  

     (2) Liability of 95,000 at time 5. 

     (2) Redington immunization with an annual effective interest rate of 4% 

Question: What is 



 ? 

 



Exam FM Question 59:  annual coupon rate (i+0.04) paid semi-annually coupon rate_(6m)=(1+0.04)/2 

Give: Two bonds: bond A and bond B: 

(i) Each bond is a 10-year bond with semi-annual coupons redeemable at 10,000. Par value is 

10,000. An annual interest rate of I convertible semi-annually 

(ii) Bond A: annual coupon rate (i+0.04) paid semi-annually 

(iii) Bond B: annual coupon rate (i-0.04) paid semi-annually 

(iv) The price of Bond A is 5,341.12 greater than the price of Bond B. 

Question: What is i? 

 

Exam FM Question 60 

Give: (1) A 15-year loan for 400,000 with level end-of-month payments at an annual nominal interest rate of 

9% convertible monthly. Immediately after the 36
th
 payment, the borrow decides to refinance the loan at an 

annual interest rate of j convertible monthly. The remaining is kept at 12-year and level payments made at 

the end of month. 

(3) Each payment is 409.88 lower than each payment from the original loan. 

Question: What is j? 

 



Exam FM Question 61: 

Give: Two 30-year bonds with same purchase price. Each has an annual coupon rate of 5% paid semi-annually, 

and par value of 1000. The first bond has an annual yield rate 5% compounded semi-annually and redemption 

value 1200. The second bond has an annual yield rate j compounded semi-annually and redemption value 

800. 

What: What is j? 

 
Exam FM Question 62: 

Give: (1) Lucas opens a bank account with 1000 and accumulate at an annual nominal rate of 6% convertible 

semi-annually.  

    (2) Danielle opens a bank account with 1000 at the same time as Lucas and accumulate at an annual 

nominal rate of 3% convertible monthly.  

What: What is the number of months required for the amount in Lucas’s account to be at least double the 

amount in Danielle’s account? 

 

 



Exam FM Question 63: 

Give: Bill and Joe each put 10 into accounts at t=0. Bill’s account: constant rate of K/25. Joe’s account: force 

of rate, 𝛿_𝑡 = 1/(K+0.25t). At the end of four year, the amount in each account is X 

Question: What is X? 

 

Exam FM Question 64: 

Give: (1) 50-year loan, repaid at the end of each year. The loan payment is 2500 for each of the first 26 years. 

     (2) The payments decrease by 100 per year thereafter.  

     (3) Interest on the loan is charged at rate i. The principal repaid in year 26 is X. 

Question: What is the amount of interest paid in the first year? 

 



Exam FM Question 65: 

Give: A deposit of 1000 into a fund at the beginning of each year for 20 years. At the end of 20 years, starting 

making semi-annual withdraw of 3000 at the beginning of each 6 months. A smaller final withdrawal to 

exhaust the fund. Annual rate 8.16% 

Question: What is the amount of final withdraw? 

 

Exam FM Question 66: 

Give: PV of a perpetuity paying 1 every two years with first payment due immediately is 7.21 at an annual rate 

of i. Another perpetuity paying R every 2 years with the first payment due at the beginning of year 2 has the 

same PV with an annual rate i+0.01 

Question: What is R? 

 



Exam FM Question 67: 

Give: (1) A loan of 10,000 is repaid with a payment made at the end of each year for 20 years. The payments 

are 100, 200, 300, 400, and 500 in years 1 and 5.  

     (2) In the subsequent 15 years, equal annual payments of X 

     (3) Annual rate is 5% 

Question: What is X? 

 

Exam FM Question 68: 

Give: Need to accumulate 5,000 in a fund at end of 15 years. Make equal deposits of X at then end of each 

year for the first 10 years. The fund earns an annual rate of 6% during the first 10 years and 5% for the next 5 

years. 

Question: What is X? 

 



 

 

 



Exam FM Question 71: 

Give: A 1,000 par value 20-year bond sells for P and yields a nominal interest rate of 10% convertible semi-

annually. The bond has 9% coupons payable semi-annually and a redemption value of 1,200. 

Question: What is P? 

 
Exam FM Question 72: 

Give: (1) 10-year callable bond with face amount of 1,000 for price P. The bond has an annual nominal coupon 

rate of 10% paid semi-annually. 

    (2) The bond can be called at par on every other coupon payment date, beginning with second coupon 

payment date. 

    (3) Investor earns at least an annual nominal yield of 12% compounded semi-annually regardless of when 

the bond is redeemed. 

Question: What is the largest possible value of P? 

 



Exam FM Question 73: 

Give: the term structure of interest rates: 

        Length of investment in years    Spot rate 

4                 9.00% 

5                  9.50% 

Question: What is the one-year forward rate, deferred four years, implied by this term structure? 

 

 

Exam FM Question 74: 

Give: Two retirements benefit options: 

(1) First option: a lump sum of 374,500 at retirement 

(2) Second option: receive monthly payments for 25 years starting 1 month after retirement. For the first year, 

the amount of each monthly payment is 2,000. For each subsequent year, the monthly payments are 2% 

more than the monthly payments from the previous year. Using an annual nominal rate of 6% 

compounded monthly, the PV of the second option is P  

Question: which of the following is true? 

(A) P is 323, 440 more than the lump sum option amount 

(B) P is 107,170 more than the lump sum option amount 

(C) The lump sum option amount is equal to P. 

(D) The lump sum option amount is 60 more than P. 

(E) The lump sum option amount is 64,090 more than P. 

 



Exam FM Question 75: 

Give: Save money for the first college tuition. Deposit 1,700 n months from today and another 3,400 2n 

months from today. All deposits earn a nominal rate of 7.2% compounded monthly.  

Question: What is the maximum integral value of n such that the parents will have accumulated at least 6,500 

5-year from today?

Exam FM Question 76: 

Give: S be the accumulated value of 1,000 invested for 2-year at a nominal annual rate of discount d 

convertible semi-annually, which is equivalent to an annual effective interest rate of i. T be the accumulated 

value of 1,000 invested for 1-year at a nominal annual rate of discount s convertible quarterly. S/T=(39/38)^4 

Question: What is i? 



Exam FM Question 77: 

Give: A retirement account pays an annual nominal rate of 4.2% convertible monthly. On 1
st
 January of year y, 

the investor’s balance was X. The investor then deposited 100 at the end of every quarter. On 1
st
 May of year 

(y+10), the account balance was 1.9X. 

Question: Which of the following is an equation of value that can be used to solve for X? 

 

 



 

 



Exam FM Question 79: 
Give: To support a college education plan, John makes deposits into a fund earning interest at an annual rate 
of 8%. He deposits XX at the beginning of each month for 18 years. In the 16th to 19th years, John makes a 
withdraw of 25000 at the beginning of each year. The fund balance becomes 0 after the final withdraw. 
Question: what is X? 

 

 
Exam FM Question 80: 
Give: A perpetuity with annual payments of 15000. This perpetuity immediately exchanged the perpetuity for 
a 25-year annual-due having the same present value. The annuity-due has annual payments of X. All the PVs 
are based on an annual effective rate of 10% for the first 10 years and 8% thereafter. 
Question: what is X? 

 



Exam FM Question 81: 
Give: A bond is redeemable for 300 in 7 years. The investor has just received a coupon of 22.50 and each 
subsequent semi-annual coupon will be X more than the preceding coupon. The PV of this bond immediately 
after the payment of coupon is 1050.50. Annual nominal yield rate of 6% convertible semi-annually 
Question: what is X? 

Exam FM Question 82: 
Give: 30-year annuity is used to pay off a loan taken out today at 5% annual rate. The first payment of the 
annuity is due in 10 years in the amount of 1000. The subsequent payments increase by 500 each year 
Question: what is “the amount of the loan”? 



Exam FM Question 83: 

Give: A women worked for 30 years before retiring. At the end of the 1
st
 year of her employment, she deposited 

5000, each subsequent year, she deposited 3% more than the prior year. A total of 30 deposits are made. The 

women will withdraw 50000 at the beginning of the 1
st
 year of her first retirement year. Annual withdrawal at 

the beginning of each subsequent year for a total 30 withdrawals. Each withdraw is 3% more than the prior 

year. The account earns a constant annual effective interest rate, 

Question: what is the account balance after the final deposit and before the first withdrawal? 

 

 

Exam FM Question 84: 

Give: Perpetuity-due with quarterly geometric payment series. A price of 100,000 based on an annual effective 

rate of i. The first and second quarterly payments are 2,000 and 2,010 

Question: what is i? 
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