(9)  Solve the Initial Value Problem:
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[11 points]

Y'+2y"+9) +18y =0 subject to y(0)=0, y'(0)=2 and ¥ (0)=-13

Given that one solution of the differential equation is y(x)=e2*,
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(10)  If the complimentary solution of the differential equation [10 points]
y'=2y'+17y=xe* cosdx is Y, = e” (4cos4x+Bsin 4x),

write the form of the particular solution of the differential equation. (Do not determine

constants).
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(11)  Using the method of variation of parameters solve the Initial Value Problem  [13 points]

‘ 2
1)y 4y 42y =——, 0)=-1, y'(0)=-5
(¥ =)y 40/ + 2y =——, y(0)=-1 (0

Given that y, = L and y,= L are solutions of the homogenous part.
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2 2 3
Suppose that the matrix 4=|1 2 1| is diagonalizable with eigenvalues
2 =21
A==l A,=2 Ay =4. Find two matrices P & D so that 4= PDP™! [12 points]
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(13) Consider the matrix 4= { 1 2] , use Cayley-Hamilton Theorem to find
0 1

A3 and A—l. [10 points]
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(14) Consider the homogenous system X'(r)=|-7 -2 -1|X(¢). [10 points]
7 4 3

1
a)  Verify that X (¢)= {1}6’ is a solution of the system.
1

I 1

1 1 0
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1
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(15) Find a general solution of the system X' = [—1 1 0] X. [13 points]
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(16) Find a general solution of the system X’ =[ J X. [13 points]
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