ME . 168 BarEMA® 115 RERALIR AL RRA

#8: TEEEE)
k. 6

A% - 168
#£ 1Rz 1 XK

3 L ARRMP L AEMBRANTER
2. EUHTE e EE  $EHRALEEETL S

1. Solve the following ordinary differential equations (ODEs)
() (10%) y" +y' —~ 2y = 3e* + sin (x)
(b) (10%) (') = 2yy”

s+1

2. (a) (5%) Find the inverse Laplace Transform of F(s) = In (5—_;)
(b) (10%) Solve the initial value problem (IVP) using the Laplace Transform
y" —2y' —3y =t25(t—2) where y(0)=1 and y'(0) =0

*Note: 8(t — 2) is a Dirac Delta function.

3. (15%) Find the general solution for the following ODE in terms of series solution in powers of x and identify two linearly
independent solutions. Also, determine the respective convergence radius of each identified independent solution. For each
solution, unless it can be written as a known function or it is a polynomial, you at least need to explicitly write out first three

non-zero terms.
(x2—-1Dy" +2xy' —12y =0

4. (10%) Find the double Fourier sine series of 3x +y2,0<x<1,0<y<2.

5. (10%) Find the complex Fourier series expansion of the given periodic function f(t)
ft)=et -1<t<1
6. (15%) Solve the 2-dimensional wave equation,

u _ o
az dx2

u(0,y,t) = uQnm y.t) = ulx0,t) = ulx,2m,t) =0

+ﬂ] 0<x<2m,0<y <2, t>0)
ayz] (O<x<2m0<y<2m,

du(x,y,0) =1

u(x,v,0) =0, o

7. (15%) Solve for the temperature distribution, u(x, t), of semi-infinite bar.

du 2 8%u
—_—= -_— > >
e a Py x>0,t>0)

uf{x,0) =0, u(0,t) = A (constant temperature)

Note: the following integrals are of your information.
sin(ax) xcos{ax
stin(ax)dx= 652 )— (ax)
cos(ax) xsin(ax)
>+
a a

a

f xcos(ax) dx =

2
f x? sin(ax) dx = (i—:) sin(ax) + (5-3--—- %)cos (ax)
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