Exam 3 - Practice

1. Please state the definitions of the following terms:

a. Differential equation

b. Differential equation with initial condition

c. Differential field

d. Separable differential equation

e. First-order differential equation

f. Second-order homogeneous differential equation

g. Second-order non-homogeneous differential equation

2. Sketch the solution to a differential equation whose differential fields looks as shown below, and which passed through the point indicated in blue. Make sure to extend your solution across the entire x-range.
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3. Which of the following functions are solutions to the indicated differential equations?
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4. Classify the following differential equations as (a) separable, (b) first-order linear, (c) second-order linear homogeneous, or (d) second-order linear non-homogeneous.
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5.
The half-life of radium-266 is 1590 years. A sample of radium-226 has a mass of 100 mg. Find a formula for the mass of radium-226 after 
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 years, using the law of radioactive decay.

a)
Find the mass of the sample after 1000 years to the nearest milligram

b)
When will the mass be reduced to 30 mg?

5. Newton’s law of cooling states that the rate of cooling of an object is proportional to the temperature difference between the object and its surroundings, provided that this difference is not too large. Thus, if 
[image: image24.wmf])

(

t

T

 is the temperature of an object at time 
[image: image25.wmf]t

 and 
[image: image26.wmf]s

T

 is the (constant) temperature of the surroundings, then Newton’s law of cooling can be expressed as:
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A bottle of soda pop at room temperature (720F) is placed in a refrigerator where the temperature is 44oF. After half an hour the soda pop has cooled to 610F. 

a) What is the temperature of the soda pop after another half hour?

b) How long would it take for the soda pop to cool to 500F?

6. Solve the following separable DE’s
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7. Solve the following first order linear DE’s.
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8. Solve the following second order linear homogeneous DE’s
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9. Suppose 
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 is a second-order linear differential equation. Assume that the functions 
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 is also a solution to the DE.
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