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1. The Laplace transform of function bttf sin)(  is defined as
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 . Please obtain this result by the following two

approaches: (25%)

(a) Use the definition of Laplace transform dtetftfL ts
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(b) Derive the Laplace transform for a periodic function,

)()( Ttftf  , where T is the fundamental period. Then, apply

your result to the function bttf sin)(  .

2. Consider the predator/prey model 
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: (25%)

(a) Determine the critical points and classify their types and

properties of stability.

(b)Obtain the trajectories of the predator/prey system.

3. A steady fluid moves through a space with a velocity vector
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(a) Evaluate the net outflow rate of F across a sphere

16222  zyx .

(b) What is the outflow rate across the upper hemisphere

0,16222  zzyx and the lower hemisphere

0,16222  zzyx , respectively

4. Evaluate the complex integral dz
z
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 , where C is

the ellipse 99 22  yx (counterclockwise). (25%)


