
Unit 7 – Differential Equations 

Modeling Situations with Differential Equations: 

The modeling of situations with differential equations allows for scenarios such as the rate of change of 

velocity (
𝑑𝑣

𝑑𝑡
) with its equality of proportional (kx), inversely proportional (k/x), or squared (kx2) with respect 

to x. 

EX#1:  The warming or cooling rate of a drink is proportional to the difference between the ambient 

temperature Ta and the current temperature T of the drink. Write an expression that models this relationship. 

EX#2:  The rate of change of the perceived stimulus p with respect to the measured intensity s of the 

stimulus is inversely proportional to the intensity of the stimulus. Write an expression that models this 

relationship. 

EX#3:  A radioactive material decays at a rate of change proportional to the current amount, Q, of the 

radioactive material. Write an expression that models this relationship. 

Verifying Solutions for Differential Equations: 

EX#1:   

 

Slope Fields: 

A slope field is a collection of short line segments, whose ____________ match that of a solution of a first-

order differential equation passing through the segment's midpoint. The pattern produced by the slope 

field aids in visualizing the shape of the curve of the solution. 

EX#1:   
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Finding Solutions Using Separation of Variables: 

 

Exponential Models with Differential Equations: 

 

Sample AP Problems: 

2013 AP Practice Exam Multiple Choice 
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2014 AP Practice Exam Multiple Choice 
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