
Exam 3

Chapter 7

Name:

Do not write your name on any other page. Answer the following questions. Answers without proper
evidence of knowledge will not be given credit. Make sure to make reasonable simplifications. Do
not approximate answers. Give exact answers. Only scientific calculators are allowed on this

exam.

Show your work!

1 (8 points) Use the method of undetermined coe�cients to find the general form of the particular
solution for the di↵erential equation

y(4) � 5y00 + 4y = ex � xe2x.

(Do not solve for the undetermined coe�cients.)

Solutions

it - Sitko Firstgness :

( r ' -4344 )
-

- O Yp - Ae×tBe"tC×eK

( r -276+214-114+17=0 Adjusted and Final form :

So yjciehtczetczettcye ? -

yp=Axe×tBxe*tC×2e2r .



2. (8 points) Use whatever method you desire to solve the initial value problem

x00 + 8x0 + 15x = cos 3t; x(0) = 2, x0(0) = �3.

Page 2

r
'
+8 rt 15=0 Xp

-

- A- cos 3ttBsin3t

( rts ) Gt3 ) -
- O Xp

'
=

- 3Asin3tt3Bcos3t

Xc -

- C
,
e-
S 't

+ ez est .

Xp
"

=
- 9A cos 3 t - 913 sin 3T

cost -

- Xp "t8xp'tlS×p=t9Acos3t - 9135in 3T ) +81 - 3Asin3tt3Bcos3t )

+ ISLA cos 3ttBsin3t )

So ( 1=6 At 24131×4

and 10=613 - 24A ) t

4¥=Zand A' - to
.

Then F- C. e-sttcze-3ttozkosztt4sin3tlle.EC itcztitoz -_ 2

X' = - Sue
"

- 3eze-3tt-ozf-sinzti-4eosstblf.ci -59-34+702=-3

:

-



3. (8 points) Use Laplace transforms to solve the initial value problem

x00 + x = sin 2t; x(0) = 0 = x0(0).
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L { x' ' t x } =L { sinzt }

5 Ks ) t Ks ) =
I

5+4

xcsi-E.ES#i-AsIhItcEI.So2--LAstB3C5tDtCCstDKs7

4)

= ( At C) S3 t ( Bt D) Et ( At 4 C) s t ( Bty D)

O -

- Atc = Bt D ⇒ A -

-
- C

,
B -

-
- D

O = At 4C ⇒ 3C -

- o ⇒ A -
- C -

- O

Z = Bty D ⇒ 3D -

- 2=7 D= Zz and B =
-

Zz
.

So Xist } ( ¥ ,

- sty)
and x Lt -

- Li { XGB = } (s int - tzsinzt )
.



4. (5 points) Find the inverse Laplace transform for the function F (s) = 5s+2
s2+9 .

5. (5 points) Find the inverse Laplace transform for the function F (s) = 2s+1
s2+6s+11 .
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LI 3--552*3+25 'E¥a3
= 5cos3ttZzsin3t .

25-1
=

25 t /

=

26+3 ) - S
- - -

576*13 6+35+4 Lst 3774

So fLH=L" { FGB
= e-

"

( zcoszt - Szsinzt )



6. (8 points) Use the fact that L{tf(t)} = � d
ds(F (s)) to solve for X(s) in the di↵erential equation

tx00 + (3t� 1)x0 + 3x = 0; x(0) = 0.
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- ¥( EX - x' lo ) ) - ( 3%+116×7+311=0

- ( 2sXt5X
'

) - (
3lsx.tl/ItsX)t3X--0-X(3s

)
- X' (5+3)=0

=
- }¥zs=

- ¥3

so Sd¥=f-¥zds

( nX= -346+3 )tC

X=CCst35 ? C-
( st3P



7. (8 points) Consider an RLC circuit with R = 100 ohms, L = 0 henries, C = 10�3 farads and
e(t) = 100t if 0  t < 1 and e(t) = 0 if t � 1 volts at time t. Use the facts that L{u(t�a)f(t�a)} =
e�asF (s) and L�1{e�asF (s)} = u(t � a)f(t � a), where L{f(t)} = F (s), to solve the resulting
di↵erential equation:

100I 00 + 1000I = e0(t)

for the current I(t) (in amperes).
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- Cl - ult - D) felt )
= LI - ult - D) felt - t )

So L{ i' ' Hoi } -_L{fCtB
- S

becomes 5ItI0I=

and I -1
Scotto

s÷o5- It Bss?o So
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