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Quiz n0 5

• Please email your solution to angela.pasquale@univ-lorraine.fr or angela.pasquale@georgiatech-

metz.fr by 12:15 pm (Atlanta time). Write “Quiz 5” in the subject.

Double check that your file is readable and complete.

• You can write your solution on the same pdf I sent you, for instance if you have a tablet or

you can print it. If you need extra space, add as many pages as needed.

Otherwise, please write your solutions on blank paper. You do not need to copy the questions,

just clearly mark the number of the exercise and separate the di↵erent exercises with a horizontal

line.

• Show your work and justify your answers. Please organize your work clearly, neatly, and legibly.

Identify your answers.

• The solution of this quiz must be your own. Do not show, discuss or compare your solution

with anybody else.

• A table of Laplace transforms is at the end of this file. You can use the table on your textbook

if you prefer.

• During the time interval from the release time and submission deadline, I will be online. If you

have questions about the quiz, you can send me email messages.

• Maximum: 20 points.

Please turn �!
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④ Formulas 15
.
and 16 . on Galle 5.3 . I are not

SOME IMPORTANT REMARKS: on the program this semester . You
will not fond

H¥fg}tL{fzsggzthlmhereaumtheffiimm.ae#scamTm
EI : f-ga (the constant function) . Cohen fg =L
Lfl } (s) = f- ( Fa s > o) . So Lfl . I} = LEI }

-

its whereas all} Hi} = Is . Is = Iga Lfa s >o)

Jn particular, to compute Lfudtfct-c)) , you must use B.
on the table of Laplace

transforms (Gable 5.3.17 . Edris is NOT equal to L{Udt)} LffCt -G }
⑨ In general, L

" {FG} t d" {F} L
-' EG} .

EI Fcs)= G- (s) = 's for s >0 . Cohen (Falls) = Fcs)G-(s) = ÷
£'

{FA} =L
"{stay = t ( see 2 . on Gables.3. D

whereas d-' {F}L
" {G} = Lifts} L

" f 's } = I . 1=1 (see l
. in Galle 5.3.17

In particular, to compute LifF} where F is a product of the form Ecstasy ' esta
you must make a partial fraction decomposition to Cerrito F as a linear cornermatron
Ffs) = att + IIe and hence use the linearity of L

" to have L" LF f- A L" fast}+Bd
"

{÷
(which can be computed from Gable 5.3

.
I as ÷ = a¥+qTa, i similar argument applies when

aster is replaced e. g . by ska . . . . A suitable pactrae fraction decomposition Us needed
.



Exercise 1 (4+6 points) .

(a) Write the following function using the unit step function

f(t) =

8
><

>:

t2 if 0  t < ⇡

cos(2t) if ⇡  t < 2⇡

0 if t � 2⇡

(b) Find the Laplace transform of the function f in (a).

Please turn �!
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fltl.EU (t) + cssthtun
,

( t)

= Kludt) - up (t)) + cool2b) (Walt) - Uga
= Eualt7t@sC2t7-tYu.oLt) - est (2b) azoth
= En + (costs)- E) bolt) - ess lat) ugwdt) , fat> 0

We reroute the expression for f found in la) as

fit)= t't f , lit - it) unit)
- fglt- Bit)uWt)

where fit -it) = csscat) - E , i.e. fit) - costsHtt) ) - ( tta)
2

-

cssczttgit-css.tt)
and fact -21T) = costst) , we . fglt) = count -121T)) -- CAKE)

Recall that L{Udt) flt -c)Jls) - e-↳ LEG }Cs) for all s where Lff } Cs)
is defined

Hence :

Lff} ( s) = Iffy + L{Ect) fit -TD} (s) - L{ Usat) fact-21T) } CS)

= Is, + e-its Lff ,} (s) - e-Wfff,} ( s) [ if s>o ]
t2t2T#t2

= Is, + e-
*s[L{ cos#Ks) - Lfltt G)J - e-

Its

Lfessczt) } Cs )

=3
,
+ fits. i'

"s) - e-
"

4%+3*1.
S



Exercise 2 (10 points) . Solve the following initial value problem using Laplace transforms.

y00 + 2y0 + 5y = e�t
sin t with initial conditions y(0) = y0(0) = 0

Please turn for the tables of Laplace transforms �!
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Apply the Laplace transforms to both sides of the DE. . Aimee L is linear, we
obtain flying +2dgy '} -15dL y} =L fest sink} CD

set teddy} . Ghee properties of the Laplace transform and the amebae

conditions gone :

L{y " } ( s) = s
' fly} Cs) - Syco) - y 'Co) = s2 Hs)

LL y ' ) ( s) = S L { y Ks) - y lo) = sills )
Moreover

,

Ife
- t sunt}(s) = Lfsrmt} (sa) ( foo s > -i i see 8hm 5.21 or n°14 in

the Gables of Laplace transforms= ¥4,

Galles
,
n°5) g. 3. i )

Ghees ④ becomes :

SMS) +2 sills) -15Hs) = 1-
(Stl) 2-11

(52-1251-5) yes) = 1-
(Stl) 41

"s) - stats ¥4,

= c÷+,
Both polynomials at the denormiba are functions of us (s -1132

¥
,
+ ¥=HtB¥YY¥YT sire . IFE . → B. is , a . . is

Stena Hs) =
-

'

g p§ + I '

btw "

yw Isil 613=-1-8 ' { ¥+4) tht tf
"

{ ¥4 , ]3 ) 3

⇒ s't Is→ s. Ht't t d
" I * Is → s+ , )"6 3

=
-I e-

t
simat) t 1- e-tgrmt

6 3
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