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(1,20%) Find a general solution of y" +y= -
y

(2, 20%) Find the solution of the Euler-Cauchy equation. Show the details of your work.
2y’ +xy'+9y=0, y(1)=0, y(1)=25

(3,20%) Please derive a general solution of the Legendre’s differential equation,

(1 -x )ny — 2x%+n(n+ 1}y =0, in powers of x with convergence range |x| <1.

(4,20%) Please prove the following statements: If two functions f(z) and g() hasthe
Laplace transform F(s) and G(s), respectively, the product H (s)=F(s)G(s) is the
Laplace transform of h(t) given by the following equation.

n(t)=(f*g) jf

It is noted that the Laplace transform of f(¢) is defined as F(s)= J: e " ft)dt.

(5, 20%) Verify that for any nxX»n matrices A and B, det(AB) = det(A)det(B) .




