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1. [10%] Solve & =20*D
dx x“+4

2. [10%] Solve x2%+2xy=3x2.

3. [10%] Solve y"+2y'+3y=0.

2, 0<r<3

4. [10%] Find the Laplace transform of f(r) = { 0 (>3

5. [10%] Solve f(r)=3¢* + jo f(t-r)e’dr for f(2).

2 -1 15
6. [10%] Let A= and B=
-3 4 2 3

(a) Compute 4B. (5%)
(b) Compute A7+ 2B. (5%)
1 0 2

10 2
7. [10%]Let A4=|0 3 1| and B=|0 0 1|
030 0 30

(a) Find an elementary matrix E such that E4 = B. (5%)
(b) Find the inverse of B. (5%)
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8. [10%] Let A= 4 8.

= NI
— 0

(a) Find the rank of 4. (5%)
(b) Find a basis for the nullspace of 4. (5%)

[0 -2 1]
9. [20%]Let A=|—-2 3 —2|. (Hint: A=-1 isan eigenvalue of 4)
1 =2 0

(a) Find the eigenspace for 4 corresponding to the eigenvalue 1 =—~1. (5%)
(b) Find all eigenvalues for 4 (other than A =—1) 2T A=—-1 s ey H 4454048 - (5%)
(c) Find a nonsingular matrix X and a diagonal matrix D such that 4 can be factored into a

product 4 = XDX 1. (10%)
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