
MATH 225: Notes on Assignment 5 

Practice Problems 2.3: 3, 8, 9, 13, 21 

 

 

 
 

 

 
 
 



 
13.  (a) Let S(t) be the balance due in dollars on the loan at time t months. The monthly interest 

rate is then .09/12 so the differential equation for S is 
𝑑𝑆

𝑑𝑡
=  

.09

12
𝑆 − 800 (1 +

𝑡

120
). 

This is a linear differential equation. Its solution is 

𝑆(𝑡) =  
1111111111

1250000
𝑡 + 

2111111111

9375
+ 𝐶 𝑒

3
400𝑡

 

 

or, in decimal format, 

𝑆(𝑡) =  888.89 +  225,185.19 + 𝐶 𝑒 .0075𝑡 

 

The initial condition is S(0) = 100000 which implies that C =-1173611111/9375 = -125185.19. 

The particular solution then is 

𝑆(𝑡) =  888.89 +  225.185.19 −  125,185.19 𝑒 .0075𝑡 

To find when the loan will be paid, we need to solve S(T) = 0 for T. You can do this by having 

Maple plot the graph of S(t) and see where it intersects the horizontal axis or use the fsolve 

command to obtain 135.36 months, which is about 11.28 years. 

 

 (b) We have the same differential equation but our “initial” condition is S(240) = 0 since 

we want the loan paid off in precisely 20 years = 240 months. This condition makes C = - 

72486.62356  so the particular solution is  

𝑆(𝑡) =  888.89 +  225.185.19 −  72486.62𝑒 .0075𝑡 

Therefore S(0) = 152,698.56, so the initial loan could be as high as $152,698.56. 
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