Math 330 Differential Equations Fall 15 Final a

Name:

Soludian s

e I will count your best 8 of the following 10 questions.

e You may use yor textbooks and notes, but no electronic devices.
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(1) (10 points) Find the general solution to the following differential equation.

rx+2y
= n
tﬁ:: ' @&
‘0‘: ULLJL-\—D\
i
UX4AW = Z+ Ux B 1+ 2
e,
\
WX = |4\



(2) (10 points) Find the solution to
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with y(0) = 1 which stays bounded as x — oo.
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(3) (10 points) Find the eigenvalues and eigenvectors for the following matrix.
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(4) (10 points) Consider the following differential equation.
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X' = AX, Wheref’—l—[_2 3}

(a) Find the general solution in the form Q(¢)C, where Q(t) is the funda-

mental matrix solution and € = [Cl].

Ca
(b) Find Q1.
You may use your solution to the previous question.
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(5) (10 points) Find the general solution to the following differential equation by
looking for a solution of the form X (¢) = Q(¢)U(2).

X' = AX + F(t), where A= [—02 é] = m

M \"“ . You may use your solution to the previous question.
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(6) (10 points) Find the equilibrium solutions and investigate their stability for
the following differential equation.
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(7) (10 points) Find the equilibrium solutions and investigate their stability for
the following system of differential equations.
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(8) (10 points) Find the inverse Laplace transform for the following function.
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(9) (10 points) Find the Laplace transform of the function.

f(t):{ 2~2t :;g

-t (-
fe) = H-3)e T = R(e)e™ m’)z SEHpEy ™Y
| Gl

£

i) Fea) 5> SO RE) | &S L fl€) = 2
—A : :
- =35 |
L&) ) = e
ko) = <¢ ™y



11
(10) (10 points) Use the Laplace transform to solve the following IVP.
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Hint: you may use your answer to the previous question.
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