BINVASRZIPNE 2
11584 R - DA 4 R

u!

4= B 97~117

 EAZ TR
AP R TRt

H: TE&EZ
5B 0203
L 53
F R L. K—Iﬁ e R

) BINEEECRES 1
SE LIRS » A Tatsr o

=
=




w97, E1H #£1H

1.(10%) (a) Find a general solution of the following ODE by the Frobenius method
xy"+(1-2x)y"+(x—1y =0
(10%) (b) Solve the following system of differential equations:
{y{ = 4y, — 8y, + 2 cosht + tsinht
yo = 2y4 — 6y, + 2 sinh t + tcosht
2.(10%) Solve y(t) + foty(r) sinh(t—t)dt =2 - %tz +(t—2u(t—2)

3.(10%) (a) Let f(x) bea 2m —period function defined on (—m,m) by
0, nmt<x<0 -

f(x):{x,0<x<7r'
Find the Fourier series representation

a
f(x)~70 + z (a, cosnx + b, sin nx)
n=1

And determine the coefficients ag, a,,and b,.
(10%) (b) Let a > 0 and define

f(&) = ek,
The Fourier transform is defined by

Flw) = f ) F(e twtdt,

Compute F(w) and write the inverse Fourier transform representation of f(t).
4. (10%) Consider the scalar function f(x,y,z) = e sin(4y)—z’. Find the unit vector in the direction of

steepest descent at the point A(0, =, 1), that is, the direction with maximum decrease of f'at 4.

5.(10%) (a) Let Cbe the triangular path starting from P(0,0) to O(1, —1) to R(1,1) and then returning
to P. Calculate the line integral 950 F - dr for the vector field
F=2xsin(y*)-2y)i+(3x*y* cos(y*) +x)j .
(10%) (b) Let S be the surface of the unit cube defined by 0<x<1, 0<y <1, 0<z<1, Calculate the
surface integral [f F-dr for the veotor field ¥=(3x+ Y2 )i+ 2y +x*2)j+ (z+ 2k,

where n is the unit outward normal vector on S.
6. (20%) Consider a cylinder of radius a and height H. The base of the cylinder is at z= 0 and the top is at z = H.
Find a function U (r,z,f) which satisfies

ou o
5 = kV:U
in the domain and the stated boundary condition and initial condition.
The boundary condition is that
U= 0 on the surface of the cylinder for all time.
The initial condition is that
U within the domain = a(r)B(z) at time t = 0.
Hint: As it is assumed that U does not depend on 0, the 6 ter
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