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1. Solve the following differential equations:
2

) xy‘=Zx—+y (10%)
@ x*y"—2xy'+2y =In(x)+1 (10%)

2. Use Laplace Transform method to solve the following equations.
x'+y'—x =cos2t

x'+2y'=0
where x(0)=0 , y(0)=0 (15%)
. . 2 2
3. Consider a matrix A=[3 1]
(1)Find the eigenvalues. (4%) v
(2) Diagonalize the matrix A. (6%)
(3) Compute A%+ A. (5%)

4. (a) Find the potential function of the vector field in cylindrical
coordinates,

F =2(rz —cos)é, +2sin &, +r’e,. (10%)
(b) Calculate the integral {/; %ﬁ -NdS  in terms of the volume V and

the x-coordinate of its centroid, where V is the volume bounded
by a regular, closed surface S with an outer normal N, and R is
a position vector. (10%)

5. Solve the Dirichlet problem in polar coordinates

V=0, 1<r<2 and osas% (15%)
with the boundary conditions ¢(r,0) =¢(r, %) =¢(1,0)=0,

#(2,0) =65sin 6 —8sin® 4.
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6. Evaluate the integral |3 dx by the residue theorem. (15%)
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