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1. A= [f b d] isa 3 X 3 symmetric real matrix. Its eigenvalues are 1, 4 and 9: the

1 1 0

corresponding eigenvectors are J—li [1], % [— 1] and {O] Which of the following
0 0 1

statements are true (this question must be answered with explanation)? (15%)

(A) a=5/2; B)b=d; (C) ¢c=9; D) f=0; (E) e=1

2. Which of the following statements are true (this question must be answered with
explanation)? (15%)
(A)Consider the 4 x 4 orthogonal projection matrix Q = I — uuT, where u € R* and
I isthe 4 X 4 identity matrix. Then, det(Q) + rank(Q) = 4.
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(B)Let A = . Then, det(4) =1+ 3, a;.

ay a, T
(C)Let A be a square matrix. Also, let ¢ and d be two column vectors. If Ax = c, then
det(4 + cd™) = det(4)(1 + d"x).
(D) One can construct a 3 X 3 Hermitian matrix A with complex-valued entries such

that det(4) = 1 + i, where i =+—1.
(E) None of the above

3. Solve the following initial-value problem. (15%)
y'+2x3y =0, y(0) =1

4. Find the inverse Laplace transform y(t). (20%)
3

Y(s) =
(s) st +4
1 2 3
5. Assuming that matrix A=|0 5 6 [, find the eigenvalues and eigenvectors of the
0 0 -7
matrix. (20%)
0 0 1
6. Ifmatrix A=0 0 1|, kindly compute A1, (15%)
1 11




