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1. (7%) Let A be an m X n matrix, and let E; and E, be an m X m elementary matrix and an n X n
elementary matrix, respectively. Which of the following statements are true?

(A) Row A =Row E A.

(B) ColA =Col AE,.

(C) Null A =Null AE,.

(D) Rank A =Rank E; A.

(E) None of the above statements is true.

2. (7%) Consider an m X m matrix P, an n X n matrix @, an m X n matrix A4, and an n X p matrix B.
Which of the following statements are true? '

(A) Null A is a subspace of Null PA.

(B) Null PA is a subspace of Null A.

(C) Null A@ may not be a subspace of Null A and Null A may not be a subspace of Null AQ.
(D) Col A is contained in Col AB.

(E) The nullity of B is no greater than the nullity of AB.

3. (7%)Let A and B be m X n matrices. Which of the following statements are true?

(A) Rank A + dim ( Null A7) = n.

B) (A+B)x =Db is consistent for every b in R™ if and only if the rank of A + B is n.

(C) Every column of the matrix B is a linear combination of its pivot columns. |

(D) Suppose A is a standard matrix of a linear transformation 7. If the rank of A is m, then T is
one-to-one. '

(E) If A and B are invertible, then AB is invertible.

3 ) 1 2 -2 1 1
1 2 -1 2 1

{ 2 1 2 3 -1 -2 2 1 3

4. (7%)Let A = |and B=|2 4 -4 1 0]f.

2 4 -3 2 0

-3 6 6 0 3
-3 -6 2 0 3

1 -2 2 5 3]

Which of the following statements are true?

(A) Therankof 4 =2.

(B) Therank of B =3.

(C) The dimension of null space of A = 3.
(D) B is an invertible matrix.

(E) The third column of AB is a pivot column.
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5. (7%) Suppose T:R> - R? has two-dimensional range and we know

(EDAET = ~(ED-[e)

Which of the following are a possible standard matrix of T?

1 1 2

A fo 2 -2
0 -1 1
11 0

B 2 2 o0
1 -1 0

2 -1 -1

© |2 2 o
1010

1 1 2
®l2 2 4
1 -1 =2
11 0

(E) 10 2 =2
0 -1 1

6. (7%) Which of the following statements are true?

(A) If C is a matrix whose columns form a basis for a subspace W which is R™, then C(CTC) (T =

I,.
(B) A diagonalizable matrix is similar to a diagonal matrix.
(C) If F and G are subsets of R” and F+ = G+, then F = G.
(D) If P is a matrix whose columns are eigenvectors of a symmetric matrix, then P is orthogonal.
(E) Distinct eigenvectors of a symmetric matrix are orthogonal.

7. (8%) Consider the vector space of all polynomials in x :
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k=0

with the vector addition and scalar multiplication defined as the regular polynomial addition and scalar

multiplication. Which of the following are an inner product with p(x) = Z::o prx® and q(x) =

n
Zkio quk°

@) (p.q) =3/, pEq@)dx.

®) {p.q)=[. p(x)q(x)dx.

(©) (p.q) = Zi=o Pk . Where N = min {ny,mg}-
D) {p,q) =Tk k* Pi gy, where N = min {n, ng}.

(B) (p.q) =2k (k+ 1)py g, where N = min {n,, ng}.

8. (5%) Which of the following differential equations are exact?
(A) (5x + 4y)dx + (4x -8y )dy =0
(B) (x* — y*)dx + (x* — 2xy)dy =0
O©) ylny-e?)dx+ (l +xIny)dy=90
Y

(D) (tanx-sinxsin y)dx +(cosxcos y)dy =0
(E) none of the above

9. (5%) Find the solution of the differential equation (¥* +xy*)dx + (53> —xy+)’siny)dy =0,

(A)xy + %xz + 21n[x| —cosx =c; ¢ is a constant.

2

B)xy +%x + 51n|x| —cosx =¢; ¢ is a constant.

(C) —J-C~+-—;—x2 +5In|y|-cosy =c; ¢ is a constant.
Y

2x 1 .
(D) —x+zx2 +21n|y|—cosy=c; ¢ 1is a constant.
y

(E) none of the above

10. (5%) Which of the following functions y=f(x) could be annihilated by the given differential operator
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D*(D*~6D +10)(D—5) (D7), where D'y = dxf and k could be 0,1,2,3...2

(A) e cosx
(B) €** cos2x
(C) €*sinx
(D) &

(E) x

11. (5%) The parﬁcular solution of the differential equation y(‘” —4 y" =5x"—-e* is
¥, = Ax*+ Bx’ + Cx* + Dxe™  Which of the following is the value of A+B+C+D?
23
(A) I8
21
B) I8
21
© I
21
D) ]
21
(E) Y]
12. (5%) Which of the following 1is the particular solution of the differential equation
y —2y +y=¢'arctant ?
(A) %e’ (% —T)cot(t) ~ In(2 + £)]
(B) e[ ~Dtant) = In(2-+£°)]
(C) %ez‘[(z‘2 —Dtan™'(¢) = In(1+#*)]
(D) %e‘ [(* = 1)cot™ (£) —In(2 +£7)]

(@%ﬁ@—Mm%wwm+ﬁ]

13. (5%) Which of the following sentences are correct about the differential equation

L, 1
Y T -y

y=0 9
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(A) This is nonlinear ordinary differential equation.
(B) Regular singular point: x = ¢

(C) Regular singular point: x =1

(D) Irregular singular point: x =0

(E) Irregular singular point: x =1

14. (5%) Find the Laplace transform of the given periodic function (triangular wave).
fit)

1 _ 6—23
s’(l—e™)
I—-e
S2(1—e)
2—¢”
s 3-¢%)

©
D)

(E)

15. (5%) Solve the following equation Jf(Z)+ ZJ: f(r)cos(t —7)dr = de™ +sint Which of the
following is A7)? |
(A) de™ —9te™ + 26
(B) 4¢” 9% +4t°e™
(C) 4e™ —9%te™ + 3%
(D) de™ +Tte™ +4t e
(B) de™ —Tte™ +4te™
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£=3x+2y+4z

x(%) dt
16.(5%) Find the general solution X =| ¥(®) | of given differential equations % =2x+2z
z(t)

£=4x+2y+3z
dt

() 0 (1
(A) X =¢|1|e+c,| -2 e +e|1 [
\2) 1 | kOJ
(2 (0 1)
B)X =c|1|e¥+c,| 3|e'+¢|1 [
\2) \2 ) \0)
(2) (0 ) 1
(CO) X =¢|1 1 +c,| -2 |e" +¢5| 2|
<y o \0
2 0 1
D)X =¢|1 | +c,| 2|e* +¢]|1 e
2) 2 0
(E) none of the above

17. (5%) Find the Fourier transform of xe ™

mz

iw -—
Ay ——, = *
(A) >\3

®) -2z
© %“’\/Ee%

io [z 2
D—,/-—— q
D)5 47

(E) none of the above




