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(1) [15 points] For the differential equation, 1+ (3x —e~?)y’ = 0, find
(a) an integrating factor [10 points] and
(b) the general solution. [S points]
(Hint : The integrating factor is function of y.)
(2) [15 points] Solve y"' + 2y’ — 3y = 4e*.
(3) [10 points] Use the Laplace transform to solve
y'+2y' =3y =130)=y(0)=0

Hint :L[f W ()] = s"F(s) = s"71f(0) = s™72f(0) = +++ = sf #7D(0) — f 7D (0).)

(4) [10 points] Consider the system
—X1+ Xy +3x3 = -2
X, +2x3 =4
2x, + x3 = 1.

Write this system in matrix form as AX = B, in which A = [ajj] is the 3x3 matrix of coefficients and X and
B are vectors.

(5) [25 points] Solve ut = ux — x sin(t) with IC: u(x,0) = x + sin(27x), BCs: u(0,t) = 0, u(1, t) = cos(t).

(6) [25 points] For rectangular wave f(x) is defines as f(x) = { k 0 Z; i 7<T 0’

(a) compute the Fourier series of f(x) and [15 points]

(b) compute »o, (-1 [10 points]
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