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1. (20%) Evaluate the integral
ﬂ -|-1 + ) +
; Jo=—y)2+2(x+y)+1

where R is the region bounded by the graph of y = x,x = 2, and y = 0, by means of the
change of variables x = u +uv,y = v + uv.

dA,

2. (20%) Find the orthogonal matrix P and the diagonal matrix L that

3 0 -1
PT/0 1 0{P=],and |detP|=1.
-1 0 3

3. (20%)
A differential equation is given by

Lly] = 3x% — sin2x (1)
where L{y] is a linear operator and is defined by
Liyl=y" +4y (2
a) First find the homogeneous solution y;, that is

Liyn] =0 3) 6 %)
b) Verify that your solution set of yj, is linearly independent (6 %)

c) Find the general solution of Equation (1) (8 4)
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4. (20%) Consider the problem

u, ~u, =0, O0<x<2,t>0
u_(0,1) = 0,u(l,t) =100, t>0
u(x,0) = f(x), O<x<2

where fis the piecewise constant function

60, O<x<l
0 l<x<?2

f(x)={

?

Please use the method of separation of variables to find the solution.

5. (20%) Using the residue theorem, evaluate

= Jw cos(kx) i
0 1+x*

with k < 0.




