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1. (5%) Which are the possible solutions of the differential equation ? =y -9?
x

(A) y=3

(B) y=-3
1+e%
l_eﬁx

[+ e

(€) y=3

(D) y=3

l_e-ﬁx
l_e—6x

(E) y=3

l+e™

ay

2. (5%) Which are the possible solutions of the differential equation E-'_ y=e?
(A) y=e~
(B) y=e™
©) y=e™-e™
(D) y=—e*—e™
(B) y=e™ +e™

3. (5%) Which statements are correct for the equation (2y° +3x)dx+2xydy =07

(A) The differential equation is exact.
(B) It is possible to find an integrating factor so that the equation bécomes exact.

(C) x=—y* is one possible solution,

(D) x*y*+x* =1 is one possible solution.
p

(E) None of the above

2 .
4. (5%) Consider the equation % - 2%+ 2y=2x-2 with the boundary conditions y(0)=0, y(7) == . Which

statements are correct?

(A) The particular solution is y, =-x.

(B) The general solution is p=e sinx+x,

(C) There is a unique solution to this boundary-value problem.
(D) This differential equation is homogeneous.

(E) None of the above.
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5. (5%) Which are the possible solutions of the differential equation 3? Ex% = E—ﬁ ?

(A) y+h|y-1=x

(B) 2y+In|y-1=4x
(C) 2y+|2y-1|=4x+4
(D) y*=2x

(E) y*=-2x+1

2

= d
6. (5%)Assume y= Zc,x" and solve dx’f —xy = 0. Which statements are always true?

o
(A) ¢, =0
(B) ¢ =0
(©) ¢,=0
(D) ¢, =(n+2)(n+1)c,,,,n=0,1,2,
(E) ¢, =(n+3)n+2),,,,n=0,1,2,-

L
7. (5%) Consider the equation —Z{- = | —sint—fy(r)dr with the initial condition y(0)=1. Which statements about
[

the function y(¢) and its Laplace transform Y(s) are correct?
s+1 s
sP+1 (sP+D)?

(A) Y(s)=

1 S
(B) Y(S)_sl+l (s*+1*°

(C) y(t)=sint~ % tsint
(D) y(7)=0
(E) y(mr)=-1
8. (5%) Which are the possible solutions of the given system?
_d_x =3x+2y+2e”
dt

@ _ —2x—y+e”
at

(A) m =[] ; 2} e
Bk E
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a | *12[12] -

(B) _y——__z]e

o x] [1], [u2]

© _yd—:_]_e +[ 5 ]e

b x1 [17, 707, fu2]

(D) _y_—[—l_te +[1/2Je +[:_2:le

o [k 1)

62 2
9. (5%) Consider the wave equation a’ 5-3; = —(Zt—f,—oo <x<00,{>0 with initial conditions %(x,0)= f(x),% =0.
X £=0)

Which are the possible solutions?
(A) ulx,t)= f(x—at)
(B) u(x,t)=f(x+at)

(C) u(x,t)= %f(x—at)+—;-f(x+a£)

(D) u(x,r)=%f(x—-at)—%f(x+at)

(E) None of the above

o i

10. (5%) Evaluate the Fourier transform j' e 2 Mg gy

-

(A) Jrretoal?
(B) 2Jzre o'
(C) 2rreto e
(D) 2Jzretealen

(E) 2rretealen

11. (5%) Find an equation involving g, h, and k that makes this augmented matrix correspond to a consistent system:

1-47¢g
0 3 -5h
25 9k

(A) 2k+g+h =0
(B) k+2g+3h = 0
(C) k+2g+h =0

(D) 3k+g+2h =0 ﬁaﬁ @ .
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12. (5%) Let a,= |4 |,a,={-3|,and b= {1 |. For what value(s) of h is b in the plane
-2 7 h

spanned by a; and az?
(A) 0

(B) -10

(C) 16

(D) -17

(E) 20

13. (5%) Determine the rank of the matrix in the following.
253428
4 7-4-39
6 9-52 4
096 5-6
(A)0
(Bt
(€)2
(D)3
(E)4

14, (5%) Matrix A can be written in the form A=LU, where L is m x m lower triangular matrix 1’s on the diagonal and

U is an m x n echelon form of A. Such a factorization is called an LU factorization. Please find the L matrix for LU
factorization of the following matrix A,

3 63
A= |6 -7 2
-1 70
i 0 0
(A)l2 1 0
LU
[ 3 |
1 0 0
B)|1 1 0
_—22 |
. 3 |
1 0 0
(O 1 1 0
25 g
L 5 i

#LE
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15. (5%) Find the determinant for the following matrix |1 b a+c|.
I ¢ atb

(A)-5
(B)5
On
D)-1
B0

a-3b+6¢
5a+4d
b-2¢c-d
5d

16. (5%) Find the dimension of the subspace H = ra,b,c,dinR

(A) 2
(B) 3
) 4
Oy 1
(E) O

1 2 -7 -5
17. (5%) Let b,=[_3], bfli } c,=[ }, cz=[ } » and consider the bases for R* given by B ={by,bz} and C={c;,cz}.

4 9 7

Find the change-of-coordinates matrix from Cto B.
s 37

™) 4

J

e
_2 6_

[2 7
(C) 4]

D)'53
( 7 4

(B)

LA@
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18. (5%) Which of the following statement is True?
(A) IfAis a3 x 3 matrix, then det SA=5 det A.
(B) If A=0 , then det A =0.
(C) Huandvarein R* and det[ uv]=10, then the area of the triangle in the plane with verices a at 0, u, v is 10.
(D) IfAisnxnanddet A=2, then det A’=6 .
{E) Any system of n linear equations in n variables can be solved by Cramer’s rule.

19. (5%) Find the singular values of the following matrix [JE ]} .
0 6
A) 0O
(B) 1
©) 2
D) 3
(E) 4

20. (5%) Let A be n x n matrix. Choose the following statements equivalent to the statement that A is an invertible

matrix.
(A) NulA= R"
(B) RowA= R"

(C) A has n nonzero singular values.
(D) Dimension of Col A=0,
(E)} The columns of A form a linearly independent set.
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