
Math 256 
Differential Equations 

2013 W 
Assignment #2 

Due at class time, Thursday Jan. 24th 
 

Reading:  Boyce & DiPrima: Sections 2.5 (Population Dynamics) and Sections 3.1 – 3.3  
(Second order ODEs) 
 
Examples:  The following examples should be studied carefully:  Example 1, Section 2.5, page 84; 
Example 1, Section 3.1, page 139; Example 2, Section 3.1, page 141; Examples 3&4, Section 3.1, 
page 142; Example 1, Section 3.3, page 160; Example 2, Section 3.3, page 162 
 
Problems: 
1.  Prob. 4, page 61. The “trick” to this problem is that the inlet and outlet flow rates are 
not equal.  Hint#1:  Draw a figure and carefully label all quantities.  Hint #2: You’ll 
have to first find the time at which the tank overflows.  The balance law for the total 
volume in the tank is dV/dt = Qin – Qout.  What is the initial condition for this equation?  
If the Q’s are constant, this equation is easily integrated to give the volume V at any time, 
from which the time to overflow is simple to find.  Hint #3: Since Qin and Qout different, 
be very careful about writing the balance law for salt.  

 
2.  Prob. 17, page 63.  Part (b) asks for a plot.  Use a computer to make the plot.  Hand-
drawn plots are unacceptable. 



 
3.  Prob. 20, page 91.  Work parts (a) and (b) only.  Hint: Work part (b) by constructing 
the ‘phase line’  diagram, i.e. by plotting the rate f(y) vs. the solution, y, as done in class. 

 
 
4.  Below are several problems from page 144 involving solving linear, constant 
coefficient, homogeneous second order equations.  Work a few of these by following the 
standard procedure: find the roots of the characteristic equation, superpose to form the 
general solution, apply the initial conditions to determine the integration constants. Do 
not bother to sketch the solution.   Do not hand these in but check your answers with the 
TAs and with the answers in the back of the book. 
 
 

 
 
 


