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1. [Ordinary Differential Equations] (20%)

(a) Solve x’y"—xy'-3y =x* by undetermined coefficients and variation of parameters respectively.

(10%)
(b) y"+dy=g(x), y(0)=1, y'(0)=2 (10%)

() = sinx, 0<x<#n/2

=) 0, x>n/2

[Hint]: Solve this problem on two intervals, and then find a solution so that y and y' are continuous
at x=m/2.

2. [Vector Calculus] (20%)
A steady fluid motion in space has velocity vector
V=[x+Ty+2z", 4-3xp+2yz, x* +y* - 2]
(a) Evaluate the net outflow rate of 7 across a sphere x* + > +2°=4  (10%)
(b) What is the outflow rate across the upper hemi-sphere x* + y* + z’=4 ~ z >0 and the lower
hemi-sphere x* +y” +z°=4 ~ z<0, respectively.  (10%)
3. [Laplace Transform)] (20%)

Find the (inverse) transform, indicating the method used and showing the details.

& L{Sinrkr} (6%)

(b) j”ﬁﬁlfak (7%)
LU &
o S "
© L { = _Dz} (7%)

4. [Fourier Analysis] (15%)

(a) Find the Fourier integral representation of the function f(r).  (10%)

0 , —o<r<-1
)= 1+t , —1<¢<0
-t , O<r<+1
0 ,+l<t<w
(b) Evaluate le‘jgs”lﬁv (5%)

5. [Partial Differential Equation] (15%)

Solve the following PDE using the Method of Separation of Variables.
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azﬁ+a—{—:0, O0Lx<a, U< p<h
ox° 0Oy
boundary conditions: o =0, Z—T =0, T'(x,0)=x, T(x,b)=0
'x,\‘:O xx:a

6. [Complex Analysis] (10%)

w xP]
Evaluate the integral J . lx—z—dx ,0<p<2
+x
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