
MATH 370 Z                                Additional Questions 1                             Name: 
Interest Rates & Force of Interest 

1. A business permits its customers to pay with a credit card or to receive a percentage 
discount r for paying cash.  
For credit card purchase, the business receives 95% of the purchase price one-half month 
later. At an effective rate of 12%, the two payment methods are equivalent.  
Determine r.  
(A) 4.55  (B) 4.85 (C) 5.15 (D) 5.45 (E)5.75 
 [SOA 11/92 #2] 

  
2. Gertrude deposits 10,000 in a bank. During the first year, the bank credits an annual 

effective rate of interest i. During the second year, the bank credits an annual effective rate 
of interest (i - 5%). At the end of two years, she has 12,093.75 in the bank.   

 
What would Gertrude have in the bank at the end of three years, if the annual effective rate 
of interest were (i +9%) for each of the tree years?  
 
(A) 16,851 (B) 17,196 (C) 17,499 (D) 17,936 (E) 18,113 

              [SOA 11/83 #3] 
    

3. You are given:  
(i)    The sum of the present values of a payment of X at the end of 10 years and a payment 

of Y at the end of 20 years is equal to the present value of a payment of X+Y at the end 
of 15 years.  

(ii) X+Y=100 
(iii) i = 5% 

              Calculate X 
(A) 44 (B) 48 (C) 50 (D) 52 (E) 57 
 [SOA 5/87 #8] 

 
4. John invests 1000 in a fund which earns interest during the first year at a nominal rate of K 

convertible quarterly. During the 2nd year the fund earns interest at a nominal discount rate 
of K convertible quarterly. At the end of the 2nd year, the fund has accumulated to 1173.54.  
Calculate K.  
(A) 0.064 (B) 0.068 (C) 0.072 (D) 0.076 (E) 0.080 

             [SOA 5/98 #2] 
 

5. At time t=0, John deposits 1000 into a fund which credits interest at a nominal                                      
interest rate of 10% compounded semiannually. At the same time, he deposits P into a 
different fund which credits interest at a nominal discount rate of 6% compounded 
monthly. At time t=20, the amounts in each fund are equal.  

 
What is the annual effective interest rate earned on the total deposits, 1000+P, over the 20-
year period?  
(A) 7.44% (B) 7.54% (C) 7.64% (D) 7.74% (E) 7.84% 

             [SOA 11/93 #3] 
 



6. At a force of interest δt = 
0.1

1 0.1t
, 0≤ t ≤ 14, the following payments have the same 

present value:  
(i) X at the end of year 5 plus 2X at the end of year 10; and 
(ii) Y at the end of year 14.  

Calculate
Y

X
.  

(A) 3.5 (B) 3.8 (C) 4.0 (D) 4.4 (E) 5.0 
 [SOA 11/93 #2] 
 

7. You are given: 
(i) δt = 1/(2+t); and 
(ii)the total interest earned during the first n years on an investment of 1 at time t=0 is 8.  
Determine n.  
(A) 4  (B) 8  (C) 16  (D) 24  (E) 43 
 [SOA 5/91 #19] 
 

8. You are given δt = 
2

1 t
.  

A payment of 300 at the end of 3 years and 600 at the end of Y years has the same present 
value as a payment of 200 at the end of 2 years and X at the end of 5 years.  
Calculate X.  
(A) 306 (B) 316 (C) 376 (D) 456 (E) 506 
 [SOA 11/87 #12] 
 

9. A deposit of 100 is made into a fund at time t=0. The fund pays interest at a nominal rate of 
discount d compounded quarterly for the first two years.  
Beginning at time t=2, interest is credited at a force of interest δt = 1/(t+1). 
At time t=5, the accumulated value of the fund is 260.  
Calculate d.  
(A) 12.7% (B) 12.9% (C) 13.1% (D) 13.3% (E) 13.5%  
 [SOA 5/95 #2]  
 
 
 
 
 
 

Answer: DDAEECCBB 
   
 

 
          
 


