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1. Solve the ordinary differential equation

y’'’'+ 4y= xcos2x (20%)

2. (a) Find the constant k so that the vector field xyi + kx2] is conservative, and then

find the potential function of the vector field. (10%)

(b) Calculate fjé xR-NdA in terms of the volume V and the x—coordinate of the
centroid of the volume %, where § is a regular, closed surface bounding the volume

V; R is the position vector, and N is the outer normal vector of S. (10%)

3. Use an orthogonal transformation to diagonalize the matrix

111
[A]=[111},

111
ie., [Q]= [P]"I[A][P] is a diagonal matrix, in which [P] is an orthogonal matrix.
Write down the matrices [Q] and [P]. (20%)

4. Solve the following boundary—value problem by the method of separation of variables

2 2
2—-121-=4a 11’ —w< X <o, t20
at dx .
u(x, 0)= 0, g%(x, 0)= &(x) (&(x) is the Dirac—delta function) (20%)
. ®sinx .
5. Evaluate the integral f = dx by the residue theorem. (20%)
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