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1. (10 %) Evaluate the integral §. [(5x° — 2y)dx — (5x + 2y*)dy] ,

where C: x?+y“ =25, z=0.

2. (15 %) Find the Laplace transform of the periodic function F(t) as

shown in the following figure.
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(a) (10 %) Diagonalize the matrix 4 to be a diagonal matrix
D = S *AS. Find the matrix D and S.
(b) (5 %) Find the matrix A°.
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4. Consider a complex valued function f (Z) —

(a) (7 %) Expand the function in the Taylor series centered at- z = 0 .

(b) (3 %) Find the region of convergence for this series.
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5. (10 %) Solve the boundary value problem:
y'+9y=1 for 0<x<L, y(0)=1 and y(L)=0.

6. (15 %) Solve the initial value problem:

x‘y" —xp' — 3y———1— for x>0, y(l)-f—i and y'(1)=1.
X

7. Denote the Fourier transform of f(¢) as

F{f)} = mj f(He ™dt = F (o).

(a) (5 %) Determine the Fourier transform of
£,(2) = cos(3t)exp(—2]t]).
(b) (5 %) Find and sketch the Founer transform of
£,(0)=~2x[8(t+2)+5(t-2)].

8. (15 %) A thin metal bar of length L is homogeneous, laterally insulated,

and has the thermal diffusivity ¢* = K/(op)=100 mm* /sec. The bar

has both ends x=0 and x=L Xkept at zero temperature all the time.
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The temperature distribution at time =17, 15 u(x,f,)=0.1 sin

Find u(x,t) for 0<x<L and t2>¢{, byletting u(x,t)=X(x) 7(¢)

ou ,0u

and solving the heat equation — =c¢ Show details.
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