Answer K‘]

Aktosun, Spring 2017, Math 3319, Exam 3

Questions 1-15: True/False. Questions 16-30: Multiple-Choice.
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If Ais a 45 x 45 matrix, then the matrix size of e’ must also be 45 x 45. ?

. The zero vector may be an eigenvector for some matrix. l

There exists a 7 x 7 matrix with the scalar 8 as an eigenvalue of multiplicity seven. 7
The scalar zero can never be an eigenvalue for any matrix. F

The general solution to the system y’ = Ay, where y is a column vector with n

components that are functions of z, A is a constant n X n matrix, and the prime

Az

denotes the derivative with respect to z, is given by y = e**c, where ¢ is a column

vector with n components, each of which is an arbitrary constant. T
There exists a matrix A whose eigenvalues are 2 + 3¢, —2 + 37, and 3 — 2. T
A 1202 x 1202 matrix may have 1203 distinct eigenvalues. F

The determinant of a square matrix is equal to the product of its eigenvalues. T

The general solution to the ODE 3" + 2y’ + y = 0, where the prime denotes the
derivative with respect to z, is given by y = c1e™® + coe™®, where ¢; and c, are

arbitrary constants. F

A square matrix cannot be invertible unless all its eigenvalues are nonzero. T

If \ is an eigenvalue of the matrix A, then A* must be an eigenvalue of the matrix A3. T
There exists a 5 x 5 matrix having only one linearly independent eigenvector. T

For a diagonal matrix, each diagonal entry is an eigenvalue. '



14. The trace of a square matrix is equal to the sum of its eigenvalues. '

15. All eigenvalues of a real symmetric matrix must be real. '
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0o 2 0

t

e —€

16. IfAz[ 0

2t
:l , find the general solu-
e

yi =Y — Y2
Yy = 2y2

2t

tion to the system { where ¢ denotes the independent variable.

(a) y1 =c1 e, ya=cze (b) y1 =c1 el, ya=cre+c e?t

) y1 =crel +ce®, ya=cael +cré

R

t

d) y1 = (c1 +c2)et —coe®, ya=coe

17. For any square matrix A, the inverse of the matrix e? is given by

@er™ () e (@ et

18. Find the general solution to the ODE given by D3(D — 2)(D? + 4)y = 0, where D
denotes the differential operator d/dz.

(a) y = c1 + c2 + c3 + ca €27 + ¢5 cos(2z) + ¢ sin(2z)
(b) y = c1 +ca + c3 + ca €72 + 5 cos(2z) + co sin(2x)

(c)y=-c1 +cox+c3x?+cqe 2 + c5 cos(2z) + cg sin(2z)

(d) y=c1 +cax+ c3x? + ¢4 €2% + c5 cos(2z) + cg sin(2z)

19. Find the eigenvalues and corresponding eigenvectors of the matrix [Z é] ;

(a) eigenvector [i for eigenvalue 1, eigenvector __11 for eigenvalue 2
‘ (b) eigenvector ; for eigenvalue 4, eigenvector _12 for eigenvalue 0 ’
SE S

c¢) eigenvector ! for eigenvalue 2, eigenvector ! for eigenvalue 2
2 -2

(d) eigenvector [(1)] for eigenvalue —2, eigenvector {(1)] for eigenvalue —2



x

20. Find the general solution to y”’ —y = e* + e *.
@) y=ce"+ce+e’+e®  (b)y=ce"+ce " +2e"+2e7"

4

Cc? y=clex+02e_m+§wew+%:ce‘! dy=cre*+cxe*+ze®+ze®

21. Find the general solution to " + 6%’ +9y = 0.

(a) y=c1 €% +cpe3 (Eb) y=cre ¥+ Cz‘@ (c) y = c1 €3 + cyxe3®

3z

(dy=c1e¥® +cpze”

22. Find the general solution to v’ + 4y’ + 13y = 0.
<(a) y=cie 2% sin(3z) + cpe™% co@

(b) y = c1 €73 sin(2z) + ¢ e73% cos(2)

(c) y = c1 €3 sin(2z) + co €3% cos(2z)
(d) y = c1 €%® sin(3zx) + c2 €2* cos(3x)
23. For the equation y” + 3y’ + 2y = 52 + e™* 4 7 sin(4x), determine the form of the

simplest particular solution if the method of undetermined coefficients is to be used.

(a) yp = A1 + Asx + Ase™ + A4 cos(4z) + As sin(4x)

(b) yp = A1 + Az + Ase™ + Ay x cos(4z) + As z sin(4x)

(C) Yp = A1+ Apz + Az ze"® + Ay cos(4z) + As sin(4z)

(d) yp = A1z + Ap2? + Agze™® + Ay cos(4z) + As sin(4z)

24. For the equation y” + 8%y’ + 16y = 722 e~*®, determine the form of the simplest par-
ticular solution if the method of undetermined coefficients is to be used.
(a) yp = A1e74% + Agze ™ + Azz2e ™ + Ayzde?®
(b) yp=A1ze ™™ + Asz?e @ 4 Azgzde™® + Ayzte @

( Yp = 2 3 —4:c+A3:L.46—493 +A4:L‘5€_4m’

d)y, =A123e ™4 + Ay zte ™ + AzzBe 4 + Ay abe 4
p



25. Which of the following is not a particular solution to y” + 2y’ = 57

(a)3+gx (b)1+gw (c)g—l-e"z"‘ (d)4+gm+3e_2‘”

-2 1
26. Given M =| 0 O
1 1

3
2 |, find the eigenvalues of M.
0
(@) -3, -1,2 ) (b)1,23  (¢-1,-23 (d)-3-21

27. Find the general solution to the ODE given by 3" —y = 0.

(a)y=cr1e®+coxe®+cg cosz+cy sinz b)y=cre T+cre*+cgze+cyre™
( (c)y=c1e"+coe F+c3 cosz+ey sin:v) (d)y=cre®+cae®+c3ze®+cyz?e”
1 et 1 N et
28, Ifet=|2 2 14 e‘fl , determine €24,
-1+e!t -4+
272 L o
[ 1 e*] L
1+et —=+2
(a) +e 2+ 7 (b) 4 2
_—2+2e4 1+ et | 1—92¢et
1 el 1+616' 1+€8
@272 A (]2 2
~1 Lz _
i +e 3 + 2 1+e
0 1 1
29. Find all linearly independent eigenvectors of the matrix A= |0 0 1
0 0 O
1 0 0 1 0 0
(@) 0], [1[,]0 (b) 10],]1 (d) |0
0 0 1 0 0 0

30. Find the general solution to the ODE given by [(D + 1) +4]3y = 0, where D denotes
the differential operator d/dx

‘ (a) y = (c1+ c2z + cs2?) e cos(2z) + (ca + c5 x + cg 2%) e‘@

(
(b) y = (c1 + cox + c3 x%) € cos(2z) + (cs + c5 T + cg 22) €% sin(2z)

©y=(a1+cez+czz?)e ™ + (cs + 53+ coz?) e”

)
dy=(c1+cr+cz?)e®+ (ca+csz+csa?)e®
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