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1. The general first-order linear differential equation is given as

dy
dz
By treating Eq. (1) as an exact equation,

+ p(x)y = q(x). (1)

(a) (10 points) find the integrating factor of Eq. (1) with a differential form, and then
(b) (10 points) derive the general solution of Eq. (1).

2. (20 points) By using the convolution theory and the Laplace transform, find the g(t) of following

equation
% exp (3t)

/Ot fOTg(t — r)g(r — K)g(k)drdk =~

3. (a) (10 points) Calculate line integral shown in Fig. 1 using F = (zy®) i+ (2% — v?)i.

(b) (10 points) Verify Green'’s lemma for the case using F = (zy®) i+ (2% — y*)j with enclosed
area S shown in Fig. 1.

Figure 1: Enclosed area.

4. (a) (10 points) Find the Fourier series of the function f(z) = x + = on the given interval
- T <.
1

1 1
(b) (10 points) Use the result of 4. (a) to show % =1- 3 + ET 7 +-e-

5. (20 points) On the complex plane, evaluate }{ along the closed circular contour C' with

"
C 22 =+ 2
a radius of 4 which is centered at origin, in the counterclockwise direction. Here z =z + 2y.



