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1. Find the general solution of the following differential equation. (10%)
d

xd—z=y+x3+3x2—2x

2. Solve the following initial-value problem. (10%)

y' = 2731+ x%e*, y(2) =0

3. Use the Laplace transform to solve the following initial-value problem. (20%)
Yi+2y1 -3y, =0, y;~4y.+y, =0
y1(0) =4, y,(0)=3

4. For the following matrix A, find the inverse matrix A1, (5%)
1 1 ]

A=L -1

1 2 -1 0 1 1
5. Given A" =3 4 2] mm.B‘1=[]. 0 1}ﬁnd(AB‘H. (5%)
0 1 -2

6. Assuming that matrix A = [; g], find (a) the eigenvalues (10%) and eigenvectors

(10%) of the matrix and also find (b) a matrix P so P"1AP isa diagonal matrix (10%).
(30% in total)

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

1 1 0
corresponding eigenvectors are \/% [1], \/% [— 1] and [0] Which of the following
0 0 1

statements are true (this question must be answered with explanations)? (15%)
(A) a=2; B)ya=b; (C) c=9; (D) d=0; (E) e=1

8. Which of the following statements is true? (5%)

1 + al a’z tIn
.
(A)Let A = a:1 1 + %2 . "' |. Then, det(4) =1 + nyt,a,.
aq a, . 1+ a,

(B) Let A be a square matrix. Also, let ¢ and d be two column vectors. If Ax = c, then
det(A + cd™) = det(4)(1 + d"x).

(C) Consider the 4 x 4 orthogonal projection matrix Q = I — uu”, where u € R* and
I isthe 4 X 4 identity matrix. Then, det(Q) + rank(Q) = 4.

(D) One can constructa 3 X 3 Hermitian matrix A with complex-valued entries such
that det(4) = 1 + i, where i = vV—1.

(E) None of the above



