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Show all your work and write your answers clearly.
1. (10%) Solve the initial-value problem
y' +y =8cos2zx —4sinz, y(n/2)= -1, 3/(7/2) =0.
2. (10%) Find two independent power series solutions of
Y —zy=0.
3. (10%) Use the Laplace transform to solve the initial-value problem
' +16y = 6(t — 27), y(0) =0, ¥/ (0) = 1.

4. (10%) Solve the initial-value problem

x- (1 ) (). xo- ()

5. (10%) Solve the boundary-value problem

Y +xy=0, y(0)=0, y(1)+y(1)=0.
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6. The 3x3 symmetry matrix A has 3 eigenvalues {0, 1, 2} and corresponding

eigenvectors
1170111
0[{11,]0]
-1[ {0} |1

(a) (5 %) Find A4 where each entry is integer.
(b) (10 %) Find the LU factorization of A.

7. Let B={[100]7, [010] [001]}andB‘A{[110] [101] [01 1]}be
bases for R, and let

1 00
M={0 2 0
0 0 3

be the matrix for T: R* > R? relative to B.
(a) (5 %) Find the transition matrix P from B' to B.
(b) (5 %) Use the matrices M and P to find [T (»)]8, where [v]p =[10 -1].
() (5 %) Find P
(d) (5 %) Find the matrix M' for T relative to B'.
(e) (5 %) Find [T(v)]p.

8. An augmented matrix for a linear system can be expressed as

0 1 1)1
2 3 75
1 3 al

(2) (5 %) Find g and b for the inconsistent system.
(b) (5 %) Find a and b for the system with infinitely many solutions.



