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(1)  Verify that the Differential Equation ~ (3X*y +2xy Jdx+(x* +X* +2y)dy =0

is exact, and then solve it.

[14 points]



(2)

(@).  Find the inverse of the matrix: [8 points]
1 0 0 1
1-1 00
0 010
0 011
(b) Use the result of part (a) to solve the system of equations. [6 points]

X + w=2
X—y =1
z =71
z+w=0



. . 4
(3)  Determine whether or not the set W of all vectors (Xl, X5, X35 X4) in LJ © such that

5%, +2X, =X, —X; and X, —2X; = X, + X, is a subspace of | * [10 points]



4) a) Find the general solution of: [8 points]

y“ +6y"+9y=0,

b) Find a linear homogenous differential equation whose general solution is:

y= (Cl + sz)ex [6 points]



(5) Find the eigenvalues and associated eigenvectors of the matrix A:

3 -1 -1

A=1 1 -1 [14 points]
1 -1 1



2 13
(6) Determine whether or not the matrix A= | 0 1 0| isdiagonalizable and if it is, find a
0 01

diagonalizing matrix P and a diagonal matrix D such that P AP =D . [14 points]



(7 Use Cayley-Hamilton theorem to find Al if
-1 1 0

A='1 0 -1 [12 points]
0O 0 -1



(8) Solve the initial value problem X' =-y, y'=13x+4y; x(0)=0, y(0)=3

[13 points]



0
=[11],Y,=|-3 e‘2t,Y3: 1 (e”
9 The vectors 0 0 are solutions of the

5 0 0
system Y'={1 0 31|Y on (—O0,00)
0 0-2
a) Use the Wronskian to show that Y;,Y,, Y are linearly independent on (—00, 00) .
[6 points]
10

b) Find a particular solution of the system that satisfies the initial condition Y (O) =1

[7 points]



(10)  Find a general solution of the system Y =AY, where A= [14 points]

o O N
A~ O O
o ~ O
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(11) Find the general solution of the system Y'=|-6 -1 0. [13 points]
6



12 i i '=| -5 -3 -
(12) Find the general solution ofthesystemY 5 -3 -T7]V. [15 points]



