MATH 2400 EXAM 2 SPRING 2023  Name l"'(AOWQﬂ_ H.Q Section

(3 Multiple Choice Questions) 4.5pts + (3 Questions) 15.5pts + (1 Question) 1 bonus pt

Multiple Choice Questions

1 -1

1. (1.5 pts) GivenA=(2 s

). Which of the following statement is true?
A is defective. o(et(ﬁ) = ) =)=
A is chaotic.

A is singular.
None of the above. answer: C

o0 o w

2. (1.5 pts) Which of the following pair of vectors is linearly independent? Given a, b are
arbitrary constants.

2) answer: C—

3C,e?t + 2C,e7t
C,e?t — Cye™t

Asymptotically stable N=xL & Ng = - |

Unstable

Neutrally stable .5&0(0('&, P OTV\{
|

None of the above
AV
unstable

3. (1.5 pts) Given the solution of a linear system be y = ( ) This system is

g P

answer: J 2



4. (5 pts) Find the general solution of 2x2y" + 3xy —y = x, y; = x/2 by reduction of
order.

&t\tj Y = "y

J = LaRy 4 xRy

%1\/1)

Y = -~ X PV xR+

ecbuod'/ion becomes
am&(jﬂj(v + 7By KBT) b oax (3T 4 ARy - xBYT= X

XA+ sxPy’ =

bt u=v'
W B = A
ot e eaj/o\ X
= /;(%L ~ Vv =S udx 3
T Y L0
= j;'j’)( Y= xR\
%@u& = £+ ¢, =[x -GXR O+ ™
o= F XA xR /



5. (5.5 pts) Given a system y' = ((3; _34) y, with the matrix A = ((3) _34) being defective.

a. (2 pts) Find the corresponding eigenvalues , A, and the first eigenvector, xV.
b.(3.5 pts) Assume y = xPe?t, where x@ = tx + ¢ and (4 — AI)¢g = x. Find the particular

cl)

solution of the system, where y(0) = (g)

& 1A-A1]l =0 by (A-31)¢ = X
e ()= 0)
N=23 (rePe@chb Q, =& (?"L:'_‘Ir
AN=2 A-21X =( G:<QI>:<-aj
<§ g)(:;) :<8> - a(('}> +<_0>

=05 %Xa =0
R=a(y) >R"= () °




6. (5 pts) Given the nonlinear system:

dt

G =N y)F

d
%= Y1 -0=G

a. (3 pts) Find the 3 steady state solutions (i.e. 3 critical points).
b. (2 pts) Find the Jacobian (matrix A) of the system.

U\W/\ j:—%

3’: /X(l—/X):O

XK =10, |

X = D,\jzo, (0, 0)

’)Q:l)\kj:—/ (,,’l)

Iy = —(&+\lj)
é\fj: —(xU)—cox:j)
Gllx :\\j

Gy = - (1-%X
>y )



7. Bonus Question (1 pt) Given a system y = (a -2|_ 1 a_+3 1) y. Determine the value(s) of

a where the system is neutrally stable.

[A -2l =0

o+l -A)%4+6=0
A+ l-A= £l

A= o+ Ffl

r\%{'mf(ﬁ stable

I
@)

ol + |

A



