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1.

(17%) Solve

9%z 4 522_ N 0%z
gtz \ox?  dy?

for 0 < x < 2m,0 < y < 2m,t > 0 with following initial and boundary conditions.
z(x,0,t) = z(x,2m,t) =0 for0<x<2mt>0,

z(0,y,t) = z(2m,y,t) =0 for0 <y <2mt>0,

72(x,y,0) =0 for0 <x<2m0<y<2m,

0z

B?(x,y,O) =1 for0<x<2m0<y<?2m

»
(15%) Consider Bessel function J, (x) of order v = 0 with j, as its n-th zero. Prove

that the functions vx/, (j,x), forn = 1,2,3, ..., are orthogonal on [0,1] in the sense
that

1
f xJ,(n) )y Umx)dx = 0 ifn #m.
0

(15%) Find a general solution of the following differential equation
y'"' =2y +y=e*sinx

(18%) Find the following initial value problem
yV +3y" —4y =0
y(0)=0, y'(0)=-20, y"'(0)=0, y""(0)=80

Evaluate the Cauchy principal value of
(a) [7 —— dx (10%)

x*+1
dx (10%)

oo xsinx

(b) fo x2+9

Use contour integration to evaluate

oo (Inx)?
Jo S dx (15%)




