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L. Solve the following ordinary differential equations

M y"=x(y) (10%)

(i) x*y"+ (x ~fxy' - y)=x%e™ (10%)

2. Find the inverse Laplace transform of

o E

€
F(s) = 10%
= ey (10%)

3. Given the matrix

31943
40 40
A= ,
f 93 13
L40 40 |
compute [im A" (10%)
N»e0

-4.  Evaluate the line integral of the normal derivative of a function w(x,y) counterclockwise over the
boundary curve C of the rectangle defined by 0<x<1,and 0< y=2

, 1.e, to evaluate the
following integral

ﬁ,
ow . 2y , ;
J—ds with w=e* 4% (10%)
on

,—z
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5. Any periodic function x(f), of period 2a, can be expressed in the form of a complex

- . . e — [ o . - " N
Fourier series X(f) = Zﬁ’n@ where ©, is the fundamental frequency given as
Fmmeet)
&

o, =—. Using the relation J'z‘e“gifﬁg?{ﬁ:!-ml} to find the complex Fourier series
expansion of the function below,

[40+2), —asi<0 )
x(f)m% i?Zf 4

| 40-5), 0<t<a

L a

x{t)

with the period 24 and the fundamental
frequency ®, . (15%) 5 5 ‘

6. The free vibration equation of a bar (length ) along the axial direction can be expressed as
, 0'u o*u
c

S =" ().
X

{4
The bar is fixed atx = 0 and free atx = £ and the boundary conditions can be expressed as
u(0,)=0, 120

M 0)=0, 120
X

The initial conditions can be stated as u,(x)and #, (x). Using the method of separation of
variables U(x,1) =U(x)T(f) to find the eigenfunctions u, (x,f)and eigenvalues A, of

this vibrating bar and the general free vibration solution. (15%)

7. Evaluate the following integrals by complex function theory

(10%)

gxfx(*{+4)(>w‘"\)

(i) [ordx, 0<m<I (10%)
g X




