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Improper Integrals
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the improper integral converges if p >1 and 

diverges if 1p 
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Integrands with Vertical Asymptotes
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The integral is divergent
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Tests for Convergence and Divergence
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Tests for Convergence and Divergence
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Tests for Convergence and Divergence
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Absolute and conditional convergence
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Exercises
Evaluate the integrals

Testing for Convergence

use integration, the Direct Comparison Test, or the Limit Comparison Test to test the 

integrals for convergence. If more than one method applies, use whatever method 

you prefer.
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General First-Order Differential Equations and Solutions

 ,
dy

f x y
dx

first order

Unknown function

y y x  

The general solution to a first order differential equation is a solution that contains all 

possible solutions. The general solution always contains an arbitrary constant,

First-Order Differential Equations
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A first order initial value problem   0 0, , ( )y f x y y x y  
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First-Order Linear Equations
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RL Circuits

Ohm’s Law, V RI

(0) 0i 

steady-state value 

transient solution 
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Motion with Resistance Proportional to Velocity

Newton’s second law of motion

0(0)v v

Determining the position 
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(0) 0s 
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Suppose that an object is coasting to a stop and the only force acting on it is a resistance 

proportional to its speed. How far will it coast? 
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Mixture Problems
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( )y t the amount (in pounds) of additive in the tank at time t

(0) 100y  (0) 2000V 
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Solve the differential equations

Exercises
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Exercises
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Exercises
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