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1. Find the solution of the given differential equation. Your answer should include the

general solution y(x) and the exact solution when an initial or boundary condition
is provided.

@ Z+i=e*

(5%)
y _ -X
® %= x2y+2y ° (%)
2y 3% _3y-g =0 9
(c) x? axz X5, T3y =8x, y(1)=0and y'(1) = (5%)
2. Find the series solution of the following differential equation about x = 0.
xS+ 24y =0. (10%)

You have to express the solution in the form of Y(x) = Ciyi(x)+ Caya(x). To save
time, you can only show the first four terms of Yi(x) and y(x).

' 3. Use the Laplace transform to solve the problem and obtain ().

Zisy+2flymdr= ult—1)—u(t - 2), (10%)

where y(0) = 0 and u(t) is the unit step function.

4. Consider the matrix

0 4 —2
M=|-1 2 1|

-4 4 2
(a) Find the determinant of M and obtain the inverse matrix M~1. (7%)
(b) Estimate the eigenvalues and eigenvectors of M. (8%)

5. (a) Evaluate the surface integral F-ndA where F = (x3 —y3,y3 — 23 23 -
s

x%) and S is the surface of x2 + y2 4 z2 < 30, z > 0. (5%)
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(b) Calculate the line integral ¢. F-r'ds by Stokes’ theorem for F = (z3,x3,y3)

where C is a loop defined by x = 2,y2 + 22 = 16, oriented counterclockwise

with respect to the x-axis. (5%)
(¢) Use Cauchy’s residue theorem to determine gﬁc %Z—Z)dz, C:z(t) =

3cost+i3sint,0 <t < 2m. (5%)
(d) Find the Laurent series of the complex function f(@) =(z+2)cos (z_-lu) Jz +

1| > 0. (5%)
6. The boundary value problem is aarLz“ + %g—? + rizg% =0,

0<r<c, 0<6<§with

u(r,0) =u(r,§) =0for0<r<ec,

u(c,0) =f(6) for 0< 6 <Z.

‘ Find the solution u(r, 8). (10%)

7. Use Laplace transform to solve the heat equation Uy, = u,, x > 0,t > 0, subject to

30, O0<t<1

the condition: u(0,t) = { » u(x,0) =50, lim u(x,t) = 50.

0,
. ' a) . eavs
Hint: The Laplace transform of erfc (z_ﬁ) is . (10%)
2 2
8. Use Fourier integral transform to solve the wave equation: q? %’f = %, -0 <

x <,t >0, with u(x,0) = f(x) and u,(x,0) =0 for —o0 < x < oo, (10%)



