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1. [Ordinary Differential Equations) (20%)
(a) Solve 2xy)'=y*—x* and plot the solution. (10%)

(b) Solve x%*y"-xy~3y=x? by undetermined coefficients and variation of parameters respectively.
(10%)

2. [Vector Calculus} (20%)
(a) Evaluate the flux integral _“ jﬁ -71 dA for the given data.  (10%)
. N

F:[O,siny,cosz], S the cylinder x = y*, where 0<y<#z/4,0<z<y.
(b) Prove the “Parallelogram equality” IZZ +b ’2 +lZz’ -b r = 2(]&12 +|5 r) . (10%)
3. [Laplace Transform} (20%)

(a) Show the Laplace trapsform of a piecewise continuous function f(f) with period p is
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(b) Using (1), find the half-wave rectification of sin ar . /\ /\
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4. [Fourier Analysis] (20%)

(a) Find the Fourier series of the function f(x)=x*, ~1<x<1 (10%)
2
(b) Show that, —+ 1 +—= 1 +i+ =Z (10%)
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5. [Partial Differential Equation] (10%) »
Solve the following PDE using the Method of Separation of Variables.
T o'T
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boundary conditions: T(a,y)=T(x,0)=1(x,5)=0, T(0,y) = g(»)

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

6. [Residue Integration) (10%)

Evaluate Jw CS ol

0 x° -1

dx




