Differential Equations Review I
I. First Order Differential Equations

a. Separation of Variables

i. 
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ii. General Solutions – Implicit and Explicit
iii. Initial Value Problems – Particular Solutions
b. Linear Differential Equations

i. Find integrating factors and solve initial value problems

ii. 
[image: image2.wmf]'()()

yaxyfx

+=



[image: image3.wmf](

)

()exp()'

x

xaxdxyf

mmm

=Þ=

ò



[image: image4.wmf]1

()()()

()

x

yxtftdtC

x

m

m

éù

=+

êú

ëû

ò


c. Autonomous Equations 
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i. Equilibrium solutions 
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ii. Classification (stable, unstable)

II. Second Order Differential Equations

a. Homogeneous, Constant Coefficient Equations 
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b. Solutions - 
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i. Two, real distinct solutions 
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ii. One real solution 
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iii. Two complex conjugate solutions 
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c. Theory

i. Existence-Uniqueness for Linear Initial Value Problems

ii. Linearly Independent/ Linearly Dependent

iii. Wronskian

d. Method of Reduction of Order 
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III. Applications

i. Free Fall

ii. Growth and Decay
1. Populations 
2. Radioactivity – Half Life
iii. Mixing Problems 

1. Rate of Change of Quantity = Rate In – Rate Out

iv. Population Models
IV. Methods of Integration

a. Substitution

b. Integration by parts 
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c. Trigonometric Integrals 
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d. Trigonometric Substitution 

i. 
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 - tangent substitution

ii. 
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 - sine substitution

e. Integration using Partial Fraction Decomposition

V. Integrals you should be able to do (or similar ones)
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