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1. (5%) Which of the following are the possible solutions for the differential equation below? y +by +cy=0

where b and ¢ are constant, respectively.
(A) y=5¢" + 3¢

(B) y=3x+te"

(C) y=5€*(cos3 x+2sin3x)

(D) y=e~ +xe™

(E) y=1+2¢

2. (5%) Solve the differential equation y¥ 13 yn +36y =0 . Which of the following are the possible

solutions?

(A) y=c,&™ +c,xe™ +c,e™ +oxe™
(B) y=c,&” +c,e” +c.e” +c e

(C) y=c,&™ +c,e™ +c,e™ +c,e™
(D) y=c,x€" + C,e~ +cyxe™ + e
(B) y=0,6% + 6,6 +0,xe™ + 0,67

3. (5%) Which of the following are the possible integrating factors for the differential equation

2 2 2 2
JEr2y 3 dy+[___m +§_]dx=0?
x y y x
° |
(A x*+y’
®)
©y

D)=
y
(B) xy

4. (5%) The solution for the differential equation y" -6 y' +9y=1 8x %™ is y=e"(a+bx+cx '), wherea, b, and ¢

are constant, respectively. Find the value of c.
(A)9
B) 10
©) 11
(D)-10
(E) -9
—k, -m<x<0

5. (5%) Find the Fourler series of the function f(x) = {k o<x<a and use the result to derive the value
, O<x<z
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(A) Fourier series : » . —sin(nx), summation:
nr
. . = 4k . .
(B) Fourier series : Z —sin(nx), summation:
nzw
sin{nx), summation:

(C) Fourier series : 3 —=

: . = 4k . .
(D) Fourier series : Z ——sm(nx), summation:

sy R8s 0[N ooy

(E) Fourier series : Z ﬂgsin(nx), summation:
6. {(5%) Find the Laplace transform ¥(s) with respect fo the differential equation yl +7y+ 12.{: ydx =u(t-3),

0 <0

h 0)=1and u{f)= )
where y(0) =1and u(t) {3{20
4 -2 1 -1,
+ + + e
s+3 s+4 ‘s+3 s+4
(B) Z +—4+(_l+ 1 Yo

§+3 s+4 s+3 s+4

(A)

€ et e
s+3 s+4 s+3 s+4
D) -3 4 ~1 1 o

+ + +
s+4 s+3 s+4 s+3
4 N ~3 . 1 N -1 )&
s+4 s+3 s+4 543

E)

7. (5%) Solve the differential equation 5x” y" +46.25y = 0. Which of the following are the possible

solutions?
(A) < [c,c08(41nx) + ¢,sin(4 Inx)]
(B) % [c,cos(31nx) + ¢,sin(3 Inx)]
(©) x%[c,cos(3lnx)+ o,sin(3 Inx)]
D) x%[c,cas(4 Inx) + ¢,sin(4 lnx)]

1

(B) x2[c,cos(31nx)+ ¢ sin(41nx)]
8. (5%) Solve the general solution of the homogeneous system i—: =3x+2y ; %W—!-Zy . Which of the

following are the possible solutions?

(A) x=c,e*+3c,e™; y=c,e +c,e"
(B) x=c,e'+3¢,6™; y=-c, e +c,e™

(C) x=c,e"* +2c,e"; y=c,&" +c,e"
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10.

11

12.

13.

14.

(D) x=c,e'+2c,e™; y=-c,e' +c,e™
(E) none of the above

(5%) Evaluate inverse Laplace transform s/2+7/3

s +45+6
(A) %e‘z’ cos(\/2 t) + 2—;—/——2—3"3' sin(v/2 1)

(B) %e‘*“ cos(v2 )+ 3—;/—5— e sin(\2 1)

(C) %9'3’ cos(v/2 ) + —2—5@62‘3‘ sin(+/2 1)

. Which of the following are the possible solutions?

(D) %e"z' cos(~/2 ) + ?—?e‘z‘ sin(v/29)
(E) none of the above
u O u

(5%) Which the following are the correct description for the equation4 PR 352— ?
x

(A) The equation is efliptic.

(B) The equation is parabolic.

(C) The equation 1s hyperbolic.

(D) The equation is nonhomogeneous.

(E) The equation is homogeneous.
X, — 2% +4x; =5

(5%) Consider the following system of equations: 2x; —3x, +x3 = 3 . The above system of linear
3x; —4xy —2x3 =1

equations is:

(A) Inconsistent

(B) Consistent with a unique solution

(C) Consistent with infinitely many solutions

(D) None of the above

(5%) For matrices 4, B, C, D, which of the following statements are true?
(AYAB+BA

(B) AB=0 implies that A=0 or B=0 or BA=0

(C)AC=AD 1mplies C=D

{D)AI=I4, where [ is identity matrix

{5%) Find all the eigenvalues of A = [i g]

(A1

(B)2

€)3

D)4

E)S

(5%) Suppose u=(1, 2, 3, 4) and v= (6, 5, -8, k). Find such & that makes » and v orthogonal.
(a1

B)2

©)4

ALAE
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D)8

(E)-4
-1 1 2

15. (5%) For matrix A = [ 3 -1 1], which of the following statements are true?

-1 3 5

(A)rank (A)=3

(B)det(A)=0

(C) A has an inverse.

(D) A is singular.

(E) The rows of A are linearly independent.

16. (5%) Which of the following lists of vectors in R? are linearly dependent?
(Au=(1,2,5), v=(2,5,1),w=(5,2,1)
B)u=(1, 2, 5), v=(1, 5, 6), w=(0, 0, 0)
(C)u=(2,-4, 8), v=(3 ,-6,12) ,w=(1, 2, 6)
M)u=(1, 2, 3), v=(4, 5, 6), w=(1, 4, 6), x=(3, 4, 6)

17. {5%) Which of the following statements are true?
(A) The mapping F: R?> — R? defined by F(x,y)=(xy, x) is linear.
(B) The mapping F: R? — R* defined by F(x,y)=(x+y, x) is linear.
(C) Amapping F : V — U has an inverse if and only if F is one-to-one and onto.
(D) A mapping F: V — U is said to be onto if different elements of A have distinct images.
(E)Let F: V — U be a linear mapping. The kernel of F is a subspace of U and the image of F is a

subspace of V.
1 -2 2
18.(5%) Let vl =|2],v2 =] 1 |,vl =|0[. Span {vI, v2, v3}is

3 0 2

(A)a point

(B)a line

(C)aplane

(D)R’

19. (5%) Which of the following statement is NOT true?
(A)Pis orthogonal if and only if P” is orthogonal.
(B)If P is orthogonal, then P! is orthogonal.
(C)IfP and Q are orthogonal, then PQ is orthogonal.
(D)If P is orthogonal, det(P)=0.
(F) P is an orthogonal matrix. [[Pu|l = Jlul} for every u €V,

2 1
1 -3
(A)det(AB)=-21

(B) det (A+B) = -4

(C) B is diagonalizable.
(D) A is positive definite.
(E) A is invertible.

20.(5%)Let A= [ ] ,B = {(1) g] Which of the following statements are true?
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