MATH 222 - 009 RAHMAN Exam III Practice Problems

FALL 2007 SOLUTIONS

(1) Won’t be on this exam, was on previous exam.
(2) (a) Using the definition,
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(b) Notice L{e7t} =1/(s+1) and L{sint} = 1/(s> + 1), then
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(3) (a) There are two ways you can do this. You can either use a
convolution,
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Or you can use partial fractions,
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then,



(b) Here we need to manipulate the expression,
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= g(t) = [82@4) cos(2(t — 4)) + 5@*2@*4) sin(2(t — 4))] uy(t).
(4) (a) We take the Laplace transform of the entire ODE,
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(b) Again,
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Y = [i — 821 1] (2¢7° — 4e73%) = y = 2uy (t)—2 cos(t—1)us (t) —4us(t)+4 cos(t—3)us(t).

(5) (a) Again,
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(s“+4) G(s) = 2143214

G(s)=y= /0 %Sin(27)g(t—7)d7'.

(b) This we skip.
(6) We skip this too.



SPRING 2012 SOLUTIONS

(1) Recall,
o o o
y = Z anz" =y = Z(n + Dapp12" =y = Z(n +2)(n + 1)ap422™.
(a) Plugging into the ODE gives,
o
Z(n +2)(n + Danpioz™ + 2(n + Day 2™ + 2a,2™ = 0.
n=0
Then we get the following recurrence relations,
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(b) The first few terms of the solutions are,
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a1=0=a3=a5=---=0, aq = —5az = Sap.
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(2) (a) The characteristic polynomial is,
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6r(r—1)+7r—2:6r2—67’+7r—2:6r2+r—2:0:r:5, -3

Then our solution is,
y = ci|z| V2 + cpn?5.
(b) We first put the equation in standard form,
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For ¢y = 0 we have,
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So, xg = 0 is a regular singular point. For zog = —3 we have,
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So, xg = —3 is a regular singular point.



(3) (a) We need to manipulate the expression first,
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Then the inverse Laplace Transform is,
5
f(t) = e 3 cos4t — Ze*?’t sin 4¢.

(b) We take the Laplace Transform of the entire ODE,
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Then our solution is,

y = —e 2

(4) Again taking the Laplace Transform,
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We apply partial fractions,
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= A(s+2)(s+1)+Bs(s+1)+Cs(s+2) =1
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Then,
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Then taking the inverse Laplace Transform gives,
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(5) We first convert g(t) into step functions, g(t) = 1 — uy(t), then we
take the Laplace Transform,
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We employ partial fractions,
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Then we get,
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(6) (a) We take the Laplace Transform,
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Then our solution is,
y = sinht + cosht + sinh(t — 5)us(t) = e’ + sinh(t — 5)us(t).
(b) By the definition of Laplace Transforms,
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