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1. Please find a general solution for the following differential equation. Show the steps of

derivation. (20%)
xy'=x+y (hint: Set y/& = u)

2. Given the following differential equation

V' =2y"-y'+2y=0

If one basis y, =e™ is already known, please find the other basis of solutions. (20%)

3. For alinear and homogeneous system in terms of matrix form (20%)

0 1
y =Ay= '
=075 2]y,

Please find its general solution and show the details of derivation.

4. Please using the Laplace transform and showing the details for solving the following

differential equation; (20%)
@ s

,  L{coswt} =
s+ w? ¢ J s+’ )

Y9y =10e", y(0)=y'(0)=0

(Hint: L{sinwt}=

5. Given a matrix as follows:

01 0
A=|-1 0 -4
0 4 0

(a) Find the rank of matrix A.

(b) Find a basis for the row space and the column space, respectively.
(c) Calculate the determinant.

(d) Does this matrix have the inverse matrix? Show your reasons.
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