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(1) Find a 2 x 2 matrix A having A1 = 2, Az = 3 as eigenvalues and

o (). ()

as corresponding eigenvectors (Suggestion: verify your answer).
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| (2) (a) Given the function z(t) = cie® -+ cge™® + cos(t) + ¢ , find a second
order linear constant coefficients differential equation for which this function is the

general solution (Suggestion: verify your answer).
(b) If — cos(2t} —sin{2t) = A cos(2(¢t — §/2)}. Find A and ¢ (Suggestion: verify
your answer). '
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(3) Consider the three systems

d [z T .
6 ~1 /11 (13
=3 3) w=(Gh) w=(d)

In each case j = 1,2, 3, classify the origin (0,0) ( the isolated equilibrium solution
(z(t),y(t)) = (0, O)) as a saddle, source (repelling node), sink (attracting source),
spiral sink (attracting spiral), repelling spiral (spiral source), or a center. In the case
of a spiral or a center decide if the solutions move clock-wise or counter clock-wise.
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(4) For the in-homogemeous system ‘
' = -3z +y+ 8&&,
Y= z-3y+2,

given the solution of the (associated) homogeneous system

(;’:) () =e e (_:1[ ) +ege (11 ) :

find a particular solution (Suggestion: verify your answer). }
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(5) For the system of equations

z' = —6x + 5y,
y = 5z + 4y.

(a) Find the solution satisfying the initial values

(70)- ()

y(0) 0/

(Suggestion: verify your answer).

(b) Determine if the origin (equilibrium solution) is stable or unstable.
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(1) Find a 2 x 2 matrix A having A; = —3, A2 = 2 as eigenvalues and

(o) 3

as corresponding eigenvectors (Suggestion: verify your ADSWET ).
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(2) (a) Given the function z(t) = cre”t + o€t + 2 +t , find a second order
linear constant coefficients differential equation for which this function is the general

solution (Suggestion: verify your answer).
(b) If — cos(2t) —sin(2t) = A cos(2(t — §/2)). Find A and & (Suggestion: verify

YOUT answer).
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(3) Consider the three systems

d (x T
dt(y) J(y>7 i=123,
1 3 2 8 -6 1
w-(03) w-(23) #-(3 )

In each case j = 1,2,3, classify the origin (0,0) ( the isolated equilibrium solution
(z(t),y(t)) = (0,0)) as a saddle, source (repelling node), sink (attracting source),
spiral sink (attracting spiral), repelling spiral (spiral source), or a center. In the case
of a spiral or a center decide if the solutions move clock-wise or counter clock-wise.
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(4) For the in-homogemeous system
' = -3z +y+ 8,
y = z—-3y+ 21

given the solution of the (associated) homogeneous system

()= (d) e (})

find a particular solution (Suggestion: verify your answer).
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(5) For the system of equations
z' = 3z — 18y,
y = 2z — 9y.

(a) Find the solution satisfying the initial values

(Suggestion: verify your answer).
(b) Determine if the origin (equilibrium solution) is stable or unstable.
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(1) Find a 2 X 2 matrix A having A\; = 2, Az = 3 as eigenvalues and
as corresponding eigenvectors (Suggestion: verify your answer).
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(2) (a) Given the function z(t) = ci€® + cze™* +cos(t) + ¢ , find a second
order linear constant coeflicients differential equation for which this function is the

general solution (Suggestion: verify your answer).
(b) If — cos(2t) —sin(2t) = A cos(2(¢t — §/2}). Find A and ¢ (Suggestion: verify
your answer).
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(3) Consider the three systers

d {z T )
"d'_t(y)“Aj(y>: .7"“1:2935
6 —1 11 1 3
w=(3 7). w=(5 5) a=(53)

In each case j = 1,2, 3, classify the origin (0,0) ( the isolated equilibrium solution
(z(t),y(t)) = (0,0)) as a saddle, source (repelling node), sink (attracting source),
spiral sink (attracting spiral), repelling spiral (spiral source), or a center. In the case
of a spiral or a center decide if the solutions move clock-wise or counter clock-wise.
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(4) For the in-homogemeous system _
z' = -3z +y+ &,
Yy = z-3y+2,

given the solution of the (associated) homogeneous system

(;:) ) =1 (__i ) +ege? (11 ) |

find a particular solution (Suggestion: verify your answer). | 8‘%
T{L J(Q (k),.gj(-’r\o . é_ ¢ \.—: ("3\ j) \K\J}}'\‘ (2-
| ety = cb +d d M
e[ 0 c-2a 30+ 8
. '(O\ — 3 (abi) 4 ocked y2b ) @) o= -y ad
= \ x 2 . o-32C
Q\A (0"\}?\3"3(0‘%%} g\ Z:\cﬁ “nd 4 2.
—---\ A:O @ b="2C
% —acrere=oKe D)
&
~zhid=3
b -2
=5 ad=0
=0 _—? :-1
(= 3%-1

y(t) = t




T ALY A ddE L A L AL VA AR Add nd AATE

(5) For the system of equations

z' = —6z + 5y,
y = —5r + 4y.

(a) Find the solution satisfying the initial values

(50) = o)

y(0) 0/

(Suggestion: verify your answer).

(b) Determine if the origin (equilibrium solution) is stable or unstable.
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