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1. [Ordinary Differential Equations] (20%)
(@) Solve x’y"+2xy'-2y=10x*-3x by the “undetermined coefficients” method.  (10%)
(b) Solve | y'=—4xy by the “power series” method. ~ (10%)
2. [Vector Calculus)] (20%)
(a) Find the value of (ﬁc‘;—a:ds taken counterclockwise over the boundary C of the region R,
w=e*cosy+xy’, R: 1<y<5-x*, x>0 (10%)
(b) Evaluate the flux integral [[F-7 dd for the given data.
s

F=[0, siny, cosz], S: the cylinder X, Where02y2—47£, 0<z<y (10%)

3. [Laplace Transform) (20%)
(a) Write the following function using step functions, and find its Laplace transform.

4 , O<t<1

1, b
x)y=4 =t* , l<t<—, 10%
f(x) 5 5 (10%)
cost , t>£
2

(b) Solve the ODE by the Laplace transform.
V' +6y +8y=e —e™ (10%)

4. [Fourier Analysis] (15%)

(a) Expand the function f(x)=x" on the interval ~z <x <7z ina Fourier series.  (10%)

(b) Show that, iniz = % (5%)

5. [Partial Differential Equation] (15%)
Solve the following PDE using the Method of Separation of Variables.
o°’T BZT
s x
boundary conditions: 7'(0,y)=7(a,y)=1(x,0)=0, T(x,b) = f(x)

=0, O0<x<a,0<y<b

6. [ Complex Analysis] (10%)

Evaluate the integral _[ —dx by residue theory.
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