I

I. Solve y"+2y'+y=2xsinx (17%)

2. Solve the following differential equation: (17%)
(x*D? —x?>D? —~7xD +16I)y = 9xInx

3. Find a general solution of: (17%)

_[-3 1 - 61,21
=[S

Note: Laplace Transform (For your reference only, if you prefer to use it.)
f(t) 1 T e te™ sin(ot) u(t-a)
L@| s 12 | Us-a) | (s-a)* | ol(s™+o®) e%/s
L(f")=sL(f)-£(0)

L{f"y=5* L{f)— sf(0)-£'(0)

PhD. Qualifying Exam (Spring 2010)



Linear Algebra and Vector Calculus (Part II)

Evaluate the integral [ = _L(?;xzdx +2yzdy+ y2 dz) if C has the initial point 4: (0, 1, 2) and

terminal point B: (1, -1, 7). (Hint: By the Potential Theorem)  (17%)

Find the inverse A "lof (17%)

2 01
A=/-2 3 4
-3 3 6

Find the eigenvalues and eigenvectors of the matrix ~ (17%)

-2 2 -3
A=| 2 1 -6
=1 =2 0



BEEEXE T REHE (CH)

1. (17%) Solve the following partial differential equation for u(x, f) first and then plot
the distribution of u(x, 7) vs. x at different #’s.

W OE ek, Drrew):
ot ox”

BCs: u(0,t)=0, u(L,t)=100, (0<f<o).

IC: u(x,0)=0.

2. (a) (10%) Find the Fourier cosine and Fourier sine transforms of fx) = e™ (a > 0)
and then (b) (7%) find the Fourier transform of f{x) = ¢™ if x > 0 and f{ix) = 0 if x

<0; here a > 0.

3. Solve the following partial different equations for u(x, y).
(a) 8—u+u =e” (9%)
y

OU_ (3%
dy

(b)



