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1. (5%) Which matrix is invertible?

11 2 1 -2 1 010 . -
a2 -11 B 11 0 1 © 1010 (D)[Qz]
2 3 4 1 -1 1
0101
[1 1 2
® |21 -1
10 -1
2. (5%) Find the matrix which is NOT diagonalizable.
6 6 0 0 0 -1 2 -1 1 9
)| 5 _1} B |1 1 0 © o0 -3 1 (D)[:2 1}
o 0 -1 0 0 o0 2
[1 1 2
E 1 1 -1
2 -1 -1

3. (5%) For any n x n matrices 4 and B, select the false statement below.
(A) A is invertible if and only if det 4 75 0.
(B) det AB = (det A)(det B)
(C) det(A+ B) = det A + det B
(D) det AT =det 4
(E) If A is invertible, then det A~!

det A

4. (5%) Which of the statements below are correct?

(A) For any matrix A. the matrices ATA and AAT are positive definite.

(B) For any invertible matrix A, the matrices AT A and AAT are positive definite.

(C) If As positive definite, then there exists a positive definite matrix B such that B2 = 4.
(D) The sum of A and B in the last statement is a positive definite matrix.

(E) None of the above.

5. (5%) Let @ beann x n orthogonal matrix. Which of the statements below are correct?

(A) @' is also an orthogonal matrix.

(B) QQT = I, (I, is an n x n identity matrix.)
(C) @ is invertible.

(D) If X is an eigenvalue of Q, then A is 1 or —1.
(E) None of the above.

6. (5%) Which of the following subset of R is linearly independent?
@100 [010]"[101]]
B {[1t35]),[246]
©@{[100][0o10]"[001])[10 1]
D {[123),[24 6]
(E) None of the above.

7. (5%) Which of the following subset of B? is an orthogonal basis?

A) {l1,0,0%,[0,1,-1]7,[0,1,1)7}

( ) {{1,0,O]T, [0,0,1]7, O,O,O]T}
©) {3,2,0]7,[~2,3,0] ,[0,0,3]7}
(D) {[1,1,1)7,[1,-1,0)7, (1,1,-2]7}
(E) None of the above.
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8. (5%) Which of the fbllowing is a linear transformation?

(A)T:Rz__)Ra,T([;])=Iyzg] (B)T:RBAR?’,T({ J) [m+1J

Y

(C)T'RzﬁRsT([mJ)_ -y T r+z
: , y |7 z (D)T:R3-—>R3,T({y]) {y }

Y I
(E) None of the above.

9. (5%) Which of the following is an inner product defined on R%? Note that u = (1,22, u3, uq)
and v = (v, Vg, V3, v4) are any given vectors in R%.

(A) (u,v) = wv; + uzvs + Ugvs + Ugvy.
(B) {u,v) = duyv; + 3usvs + 2uszvs + ugvy.
(C) (u,v) = ugv; — ugve + uzvuz + Ugvy.
(D) (u,v) = uyu; + usvp + ugvs.

(E) None of the above.

10. (5%) Which of the following sets is an orthogonal basis for the designated vector space?

(A) {{ : ] : [ 2 ” for R? with (x,y) = xTy.

(B) {cosz,sinz}, for C[0,27] with (f,g) = fQ27r flz)g{z)dz
(C) {1,z,2%} for Py with {f,g) = [°, f(z)g(z)dz

1 0 0
(D) {[0],l:l:*,[O}}forR"’with(x,y):xTMywhereM={
0 0 1

(E) None of the above.
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11. Find the general solution of the following differential equations: (25 scores)

@ “’J’(")+y<x> &

®) i}}xﬁ-—y(x)w“y’(x)*—'o

@©) Y (x)-yP(x)-2y"(x)+2e" +8=0

12. (a) Find the inverse Laplace transforms of (15 scores)
s
s2—2s+3

(b) Find the Laplace transform of
ff -ar s -
e 'foe sinh(¢-7)cosrdr

13. Solve the partial differential equation (10 scores)
Ou  HO0u_0ou
= e+ 2 au X iy
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