Ordinary Differential Equations ( Exam I

By Shun-Feng Su

July 1, 2019
1. Find the general solution for the following differential equations:

 10 points each.
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, Hint: try 
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, Hint: 
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2. Short Answers. Evaluating processes are not required. 5 points each.

(1) What is a general solution of a differential equation?

(2) Evaluate 
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. Hint: 
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(3) Let ((x, y)+c=0 be the general solution of 
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. Write a possible integrating factor for the differential equation.

(4) If 
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 has an integrating factor as a function of y only, which function can be used to check this possibility?
(5) Let 
[image: image17.wmf]()

sx

 be a solution of 
[image: image18.wmf])

(

)

(

)

(

2

x

r

y

x

q

y

x

p

y

+

+

=

¢

. How can we transform this Riccati equation into a Bernoulli equation?
3. True/False. Be sure to justify your answers. 5 points each.

(1) 
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 is separable.

(2) A Bernoulli equation 
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 can be transformed into a linear equation for all possible value of a.
(3) If a first-order differential equation has two integrating factors, then one must be a constant multiple of the other.
(4) A Riccati equation 
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 can always be transformed into a linear equation by changing variables.

(5) Let p(x) and q(x) be continuous in an open interval I. Then the initial value problem 
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 always has a unique solution in the entire interval of I.
4. Show that if 
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 is an integrating factor of a differential equation, then k
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 is also an integrating factor of the differential equation for any non-zero constant k. (10 pints)
5. Consider a differential equation of the form, 
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. Show that if 
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, then the differential is separable. (15 points)

6. Given 
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 is exact. (15 points)
7. Determine ( so that 
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 is exact. Then find the general solution for this differential equation. (15 pints)
8. Find an integrating factor for 
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 (Bernoulli equation). (Hint: 
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, where b=(a) (20 pints)

The total score is 225. Do your best and good luck.

_1444072431.unknown

_1444072478.unknown

_1444072517.unknown

_1444072533.unknown

_1444072553.unknown

_1444072606.unknown

_1444072768.unknown

_1444072597.unknown

_1444072541.unknown

_1444072527.unknown

_1444072496.unknown

_1444072503.unknown

_1444072486.unknown

_1444072457.unknown

_1444072466.unknown

_1444072448.unknown

_1033199144.unknown

_1349600703.unknown

_1444072409.unknown

_1128521535.unknown

_1349600311.unknown

_1033027902.unknown

_1033194528.unknown

_1033195191.unknown

_1033194251.unknown

_1033027973.unknown

_1003046529.unknown

_1003046564.unknown

_1003044786.unknown

_1003044855.unknown

_1003043668.unknown

