Differential Equation Application Summary

I. 
There are 4 types of diffeq application problems which will be tested on the AP exam.  

AB Students are tested on the first 3.
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Position, Velocity, Acceleration
(constant acceleration due to gravity)

a(t) = 
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 = −32 ft/sec2



a(t) = 
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 =  −9.8 m/sec2 

v(t) = 
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 = −32t + C1 

OR

v(t) = 
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 = −9.8t + C1
s(t) = −16t2 + C1t + C2




s(t) = −4.9t2 + C1t + C2





Some quantity changes at a rate proportional to the existing amount of that quantity

Form of diffeq:
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Form of solution family:
y = yo ekt

where yo = initial quantity




Some quantity changes at a rate proportional to the difference between the existing amount of that quantity and some fixed constant, B.

Form of diffeq:
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Form of solution family:
y = Cekt + B

where C = yo – B 
( yo = initial quantity)



Logistic Growth or Decay (BC students only!)

Form of diffeq:
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where
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 and K is a constant 

Form of solution family:
y =
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where
A = 
[image: image13.wmf]0

0

y

y

K

-


( yo = initial quantity)
Two Important Facts:

● 
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 y(t) = K
● Growth always greatest at the inflection point, 

     y = K/2

II. 
Typical Problem Categories

Type I:

1) Objects moving vertically due to gravity (could be on the moon or Mars)



2) Objects with a fixed constant acceleration (car with constant acceleration)

Type II:
1) Continuous compounding (usually interest)



2) Exponential growth of a bacteria culture, population, people, or animals



3) Exponential decay of radioactive material, carbon-dating, half-life problems



4) Demand for precious resources (oil, gas, etc.)



5) Dissipation of drug concentrations in the bloodstream



6) Absorption of light

Type III:
1) Newton’s Law of Heating & Cooling



2) Falling objects approaching terminal velocity



3) Population models of people or animals



4) Pressure inside deflating containers approaching outside pressure

Type IV:
1) Population models of people or animals



2) Medical applications such as spread of a disease or growth of a tumor



3) Economic applications such as the spread of an innovation



4) Social science applications such as the spread of a rumor


III. 
Steps in Solving Diffeq Application Problems

1) Read the problem twice, once quickly, then once slowly

2) Identify the type of diffeq as Type I, II, III, or IV

3) Identify and label variables

● What quantity is changing? 

● Relative to what? (Typically time, but not always)

4) Write down all of the known facts (initial value of variable (y0), fixed constant (B), etc.)

5) Identify what you are trying to find in both words and variables

6) Now write your diffeq using the variables you selected

7) Solve the diffeq.  Use the technique “Separate, integrate, solve for the constant(s)”

● You could just memorize and apply the forms from Part I above.

8) Substitute into the solution equation to find whatever the problem asked for.

9) Check the reasonableness of your answer.  Estimate a reasonable answer and compare.


IV.
Steps to plotting a slopefield in your TI-89!


1. Press MODE



5. Press (Y=, clear any equations

2. At Graph, Press (


6. To enter the diff eq, use t in place of x, 

3. Select 6:DIFF EQUATIONS

     and use y1 in place of y

4. Press ENTER 2 times


7. Press F2 ZOOM, then choose 4:ZOOMDEC

TYPE I





TYPE II





TYPE III





TYPE IV
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