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1. (20%) Find the general solution of following ODEs. 

1 
(a) (10%) y' +- y = cos(x) 

X 

(b) (10%)x2y"+3xy'+y= 2ln(x) 
X 
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2. (20%) Find the eigenvalues and eigenfunctions of following Sturm-Liouville problem, and verify 

orthogonality. 

( e2
x y')' + A-e2

x y = 0, y(O) = 0, y(Jr) = 0. 

3. (20%) Using the Laplace transform, solve the following initial value problem. 

y" +4y = o(t)-o(t-n), y(O)=O, y'(O) = 0. 

where o(t) is the Dirac delta function. 

4. (20%) Let 5 be a piecewise smooth closed surface bounding a region V. Show that 

volume ofV = .!_ JJ r · n dS 
3 s 

where r=xi+ yj+zk. 

5. {20%) For a circular membrane subject to a pressure p(x,y) = x, the mathematic model is 

u = 0 for x 2 + l = a. 

Find the solution u(x,y). 


