工數第二次期中考
1/3/04 

           (close book)

1. (18%) Find the Laplace transforms of the following functions.
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2. (18%) Find the inverse Laplace transforms of the following functions.
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3. (20%) Solve the following differential or integral equations.
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(c) 
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 if 0 < t < 2 and 0 if t > 2; y(0) = 1, y’(0) = -2 (7%)

4.  (15%)
(a) Prove that the Laplace transform of a piecewise continuous periodic function f(t) with period p is
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Hint: Write 
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. Set t = (n-1)p in the nth integral. Take out e-(n-1)p from under the integral sign. (8%)

(b) Using the result in (a), find the Laplace transform of the saw-tooth wave in the following figure. (7%)
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5. (20%)
Consider the damped forced motion governed by 
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. Show that the maximum amplitude of the steady-state solution is achieved if ( is chosen so that

[image: image18.wmf]2

2

2

2

kc

mm

w

=-


Hint: Find yp by using undetermined coefficients. It will be in the form
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And then find which value of ( will lead to the maximum value of 
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6. 
(20%)
Find the solution of the following equation. What are the transient solution and steady-state solution? State the time when the solution practically reaches the steady state (say, the amplitude of transient response becomes less than 10% of its initial value)?
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