MA 226 Exam 3A April 23, 2009

1. (20 points) Solve the initial-value problem

d*y dy
%4 & '(0) = —11.
(ﬂ2+4dt+-3y 0, y(0)=4, y'(0)
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2. (24 points) Consider the system

= 10—z -y
dy
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(b) Identify the types of the equilibrium points that you found in Part a. In other

words, determine if they are sinks, saddles, sources, .... Make sure that you
indicate how you derived your answer.
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3. (25 points)
(a) Calculate £7* [m]

L 4 A =
RO A GRS S $-9

= AxR =0 atd 4AL2R = -4 = A=-
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s (ssR | T = 2~
(b) Compute Llu4(t)t] directly from the definition of the Laplace transform.
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4. (28 points) On the next page, there are eight second-order linear equations and four
graphs of solutions. Match each graph with its corresponding equation. Provide a brief

justification for your choice. You will not receive any credit unless you provide
a valid justification.

(a) The equation for graph A is _Q“-l My reason for choosing this answer is:
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(b) The equation for graph B is l My reason for choosing this answer is:
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(c) The equation for graph C is _:k My reason for choosing this answer is:
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(d) The equation for graph D is . My reason for choosing this answer is:
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4. (continued) Answer this question on the previous page.

The 8 second-order linear equations:

dy %y

d
1 2 T3 6 2 dt2+5y 0
d*y d*y
3. —= +dy=— &Y _
2 t=-8 4. —5 +3y = cos 9t
2
5. Eg+9y=(:083t 6. lE%QI-f%JrIQg,r:(:"cos.?nf
d?y _dy d’y  dy
==+ 2= =1 2t 8. —+2—+4+3y=cos2t
7 7 +2dt + 3y = 10cos 7 + T + 3y = cos
The four graphs of solutions:
Graph A Graph B
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Graph C Graph D
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