M340 (s4) Take Home Exam 1 – Due Monday, Feb. 2, 2004

Note: All the solutions of the following problems should be well written and explained. Giving only the final answer will not be counted for credit. Good Luck!
1. Consider the following initial value problem:
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where a denotes a given constant.

a) Find the unique solution of this problem and identify the transient and the steady state parts of it.

b) What is the value of a for which the transient solution vanishes?

c) Find the amplitude and the phase shift of the periodic component of the steady state.

d) Find the time T at which the steady state solution takes the value 3 for the first time.

2. Use variation of parameters to find the continuous solution 
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and then graph the solution 
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3. Use the undetermined coefficients to solve
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Here, A denotes a given constant. For what value of A does the method of undetermined coefficients have some difficulty? For this value of A, use the variation of parameters to solve the problem. Explain why the undetermined coefficients breaks down for this value.

4. A tank with a capacity of 400 gal originally contains 100 gal of water with 10 lb of salt in solution. Water containing 
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 lb salt per gallon is entering at a rate of 4 gal/min and the well-stirred mixture is draining from the tanks at a rate of 2 gal/min.

a) Find the amount of salt in the tank at any time prior to the instant when the solution begins to overflow.

b) Find the concentration (in pound per gallon) of the salt in the tank when it is on the point of overflowing.

c) What would be the theoretical limiting concentration if the tank had infinite capacity? Explain how did you found it.

_1136922664.unknown

_1136923676.unknown

_1136926806.unknown

_1136925041.unknown

_1136923295.unknown

_1136894032.unknown

_1136922156.unknown

_1136920910.unknown

_1136922117.unknown

_1136891985.unknown

