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Question 1 (Question 25-3, 5 Points) Find the inverse Laplace transform of F(s) =
241
s2(s+2) "

Solution: Since
s2+1 B A B C

s2(s + 2) ;+s_2+s+2'
After some algebra one can find A = —1/4, B =1/2, and C' = 5/4. Hence

s2+1 —1/4 1/2  5/4
2 T Y=y =, 2
32(5—1—2)) ( s * 2 s+2

£ ).

Since Laplace transform is linear we also have
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Therefore,
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Question 2 (Question 28, 5 Points) Use the Laplace transform to solve the following ini-
tial value problem
y' +y = cos(2x) with y(0) =2, ¥ (0) = 1.

Solution: Using Laplace transform we get
L{y" +y} = L{cos(2z)}.

Using the properties we have

s’ LLy(x)} — sy(0) — ¢/ (0) + L{y(2)} =

s
s 44
Now combine L{y(x)} in one side and move everything to the other side to get
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ne = 2 1.
(% + DE(y(@)} = g + 25+
Then 1 9% + 1
s s
L = )
{v(@)} 52+152+4+32+1
Equivalently,
1 S S 1
L = )
{v(@)} 52—1-132—1—4+ 52+1+52+1

Now we have to write
1 s As+B (Cs+D

S2+1ls2+4 241 s2+4
After some algebra one gets A =1/3, C = —1/3, B= D = 0. Hence
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Now we can find inverse Laplace transform of both sides to get

49 S . 1
2—1—4 52+1 s2+1
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y(z) = L7HAS3) g7 + (=1/3)
1/3)L7H 2+1}+(—1/3)

cos (z) + sin (x) — %COS (2x) .
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