
MATH 370 Z                                Additional Questions 6                           Name: 
Loan Repayment  

1. An investor took out a loan of 150,000 at 8% compounded quarterly, to be repaid over 10 
years with quarterly payments of 5483.36 at the end of each quarter. After 12 payments, 
the interest rate dropped to 6% compounded quarterly. The new quarterly payment 
dropped to 5134.62. After 20 payments in total, the interest rate on the loan increased to 
7% compounded quarterly. The investor decided to make an additional payment of X at the 
time of the 20th payment. After the additional payment was made, the new quarterly 
payment was calculated to be 4265.73, payable for five more years. Determine X.  
[11/00  #34] 

(A) 11,047  (B)  13,369  (C)  16,691  (D)  20,152  (E) 23,614 
 

2. A bank customer borrows X at an annual effective rate of 12.5% and makes level payments 
at the end of each year for n years.  
(i) The  interest portion of the final payment is 153.86.  
(ii) The total principal repaid as of time (n-1) is 6009.12 
(iii) The principal repaid in the first payment is Y 

              Calculate Y.  
              [5/00  #10]  

(A)470  (B) 480  (C)  490  (D)  500  (E)  510 
 

3. Mr. Brown obtains an $85,000 mortgage where he pays $1,000 per month for the first year 
(12 payments). He gets into a legal dispute and makes no payments for the second year (12 
payments). The dispute is resolved and as part of the settlement. Mr. Brown is liable for the 
remaining principal and accumulated interest. He pays $1,500 per month thereafter with 
the final payment being a partial payment. The nominal annual interest rate is 12% 
convertible monthly and the first payment is made one month after the loan is taken out. 
Determine how many months it will take Mr. Brown to pay off his mortgage form the day 
he obtained it.  
[CAS  5/94  #4]   

(A) 98  (B)  99  (C)  110  (D)  122  (E)  123 
 

4. Jason and Margaret each take out a 17-year loan of L. Jason repays his loan using the 
amortization method, at an annual effective interest rate of i. He makes an annual payment 
of 500 at the end of each year. Margaret repays her loan using the sinking fund method. She 
pays interest annually, also at an annual effective interest rate of i. In addition, Margaret 
makes level annual deposits at the end of each year for 17 years into a sinking fund. The 
annual effective rate on the sinking fund is 4.62%, and she pays off the loan after 17 years. 
Margaret’s total payment each year is equal to 10% of the original loan amount. Calculate L.  
[SAMPLE/00  #35]  

(A) 4840  (B) 4940  (C) 5040  (D)  5140  (E)  5240 
 

5. Ron takes out a 10-year loan for 1600. Interest on the loan is charged at a 9% annual 
effective rate. Ron repays the loan by making 10 annual payments at the end of each year 
consisting of interest on the loan and a sinking fund deposit. The total payment each year is 
743. The amount in the sinking fund will exactly pay off the loan at the end of 10 years. 



During the first 8 years of the loan, the sinking fund annual effective interest rate is 7.75%. 
After year8, the sinking fund annual effective rate is i. Calculate I, i>0.  
[SOA 5/95  #13]   

(A) 6.15%  (B)  6.26%  (C) 6.33%  (D)  6.40% (E) 6.52% 
 

6. Susan borrows 100,000.  She has two repayment options: 
(i) Level monthly payments at the end of each month for 30 years at a nominal interest 

rate of 12% convertible monthly.  
(ii) Monthly interest payments to the lender at the end of each month for 15 years at a 

nominal interest rate of 12% convertible monthly. Principal is to be accumulated by 
making level annual payments at the end of each year for 15 years into a sinking 
fund earning interest at an annual effective rate i.  

(iii) The total payments under option ii are 125,000 less than the total payments under 
option i.  

Calculate i.  
[SOA 11/93  #12]   
(A)5.53%  (B) 5.63%  (C)  5.73%  (D) 5.83% (E) 5.93% 
 

7. A 5% 10-year loan of 10,000 is to be repaid by the sinking fund method, with interest and 
sinking fund payments made at the end of each year. The effective rate of interest earned in 
the sinking fund is 3% per annum. Immediately before the fifth year’s payment would have 
fallen due, the lender requests that the outstanding principal be repaid in one lump sum. 
Calculate the amount that must be paid, including interest, to extinguish the debt.  
[SOA  11/89  #10]  

(A) 6,350  (B) 6,460  (C) 6,740  (D)  6,850  (E) 7,000 
 
 
Answer: CBEEC DC 


