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1. Explain and compare the following terms.
a. Homogeneous and non-homogeneous differential equations;
b. Gradient, Divergence, and Curl;
c. Symmct_ric, Skew—symmetric » and Orthogonal matrices;
d. Initial value problem and boundary value problem;
e. Power series, Taylor series, and Laurent series.
' (15%)
2. Find general solutions of the following equations
a. 2xpy +(x~1)y’ =x%*,
b. y'-4y'+5y=e"cscx,
c. (x*D? —4xD+61)y=21x"* (15%)
3. Determine the type and stability of the critical point. Then find a real general solution.
=3y, +5
y1’ N +2), (10%)
Yy =-5y,~3y,
4. Solve the following initial value problem by Laplace transform
3sint~cost  O<t<2rx :
"+y' -2y= , 0)=0, '‘(0)=-1
yory-Ly {3sin2t~—c032t t>27 0 YO (10%)
5. Find the eigenvalues and eigenvectors of the following matrices
-3 0 4 2
0 1 =2 4
(10%)
2 4 -1 2
0 2 2 3
6. Let f=xy~yz, v=[4z 2y x-z], w=l:y2 ¥ -x 222]. Find
a.  fVf at P:(0, 3, 1) b, V?(xzf) c. V-(vxw)
d. V(V-w) e. Vxw-v at (4, 0, 2) (15%)
7. Represent f(x,y) by adouble Fourier series. 4
Jxy)=x(a-x)b-y) (0<x<a,0<y<b)
(10%)
8. What is the d’ Alembert’s method? To what equation does it apply? What are elliptic,

parabolic, and hyperbolic equations? Give an example for each type of equation.
(15%)




