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Problem 1 (20 points) Use the method of variation of parameters to solve t he following 

init ial-value problem. 

y"(t) - y(t ) = 1 + e2t, y(O) = y' (0) = 0. 
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Problem 2 (20 points) Use the method of power series to solve the following initial­

value problem. 

II I 1 y + xy -y =- ' y(O) = y' (0) = 1. 
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Problem 3 (10 points) Let a be a real number and J(t) be a function with Laplace 

transform F(s) for s > 0. Suppose that for every positive real number A, J satisfies: 

f(,\t) = Aa f (t). Show that 
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Problem 4 (20 points) Find a function f(t) that for all t > 0 satisfies: 

Hint: Evaluate the Laplace transform of both sides of this equation and use the formula 

for the convolution integral. 
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Problem 5 (20 points) Give the general solution of the system of equations x' =Ax 

where 
[ -1 ~ ] A:= 

-3 

'( -l 
-\ ('· f 3 

0

o 1 x - e .:=::: ) t' -'(' -
-

-~ 5- 'r 
-

< "\. 
L 

=: o ) 
- 0 

L "f'-~ -

-;:::- I 

(:L 
....., ---\ 

X r :: t'H X 

• \1.) ;:::; ) ) 2-C\ \ + b \ = - 01.._ I {- "°1 Ct 'L :=. "/ 

2'b = -~ 1'"3.b ) I \"""' 1- ~ 

~ ot. =-0t..l + ? 

b""t.-::=-b, 
./ 

6 



Problem 6a (15 points) Find a fundamental matrix w(t) for the system of equat ions: 
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Problem 6b (15 points) Use w(t ) that you find in part a of this problem to solve the 

initial-value problem: 

_, 

U. I 

x' = x - y + 1, 

y' = -x+y, 

x(O ) = y(O) = 0. 
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