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1. (25%)
l-p -1 0
Givenamatrix A=} 0 2-p 0 | ,wherepisa constant.
0 -3 3-p

(a) (9%) Determine the relationship between the rank of A and the value of p.
(b) (8%) Let p=0, determine the eigenvalues and eigenvectors.
(c) (8%) Let p=4, determine the inverse, A

2. (25%)
Solve the following linear system of differential equations by the Laplace transform.
"—y,'=2cos2t 2 2
YI" yll— ] ,where yl'=gz",)’z'=g¥—2',y,"=d );. ’yzu_g__y_z_
y,'+y,'=-2sin2t dt dt dt de?

(0 =-1,y,(0)=1,y,'(0)=1,¥,"(0) =2

3. (25%)

2
Given the equation ag—% + bj—y +cy =r(x) , where a, b, and ¢ are constants.
X

(a) (8%) If r(x)=0 and b?=4ac, find the solution y(x).
(b) (8%) If r(x)=0 and b?=3ac (where ac>0), find the solution y(x).

(c) (9%) If r(x)=def" (where d and f are constants), and bi=dac, f = ——;- , find the solution y(x).
a

4. (25%)

Given the line integral Ll s (kx’ sinmydx + nx’cosmydy) , where k is a constant.

(a) (10%) Determine the value of k that the line integral is independent of path.
(b) (15%) Evaluate the path independent integral.




