|CO7GEPTUAL

TOOLS

By: Neil E. Cotter

Ref: Nilsson & Riedel, Rev 6, Prob 12.12

LAPLACE TRANSFORM
IDENTITIES:
Example 1

(£)E | o

O

Cos| A

ul 11\

Check | answer

£irst _anc

K
g-
<
N
g
5
th
<
o
W

tF
e
UJ

nd| Fdr [+

Sa

S
S

w

ALEM)S £ SEfs) = £(o7) | where £ $£GI3= Fls)

sihwt | RS S Sin et T

i
w_ | (dron_-tasle )

™
U
n
w0
€
i
ta
>
S
-5

sin (o) =

b)

) = less it &L i3 cos at = sl

L3 A1 cos wt

uwJ
]
2
]
0
o
kn
o
..

L
L1

I\O'Et’. cSo[

ution | manual glves answer _as | just g

Thisl i

= [ ros(i L)'(J(- )’{

LM
h
L
n
mj
1

S (wt)-u %)

N
0.5 \W0

dt

here E(s):

i
o

LA
AYAY

cosCut) u) T = | lcos ob) ulk)

HFM

e 03 Gut ) e.is-ed'E =~ AL ;C‘C

<
sCwt)} =




COCE
| PTUAL _TOOLS By: Neil E. Cotter LAPLACE TRANSFORM
IDENTITIES:
Example 1 (cont.)
T " * =
e __rdos(l ARDURE =.5F[S\ = 51 |
44 5:1“"“’2 |
Comment: The! Text book!| /s cﬁyrel sS u sp ‘C[-Tr(\rl'i}
hetierr e ijye W3 SRS s K5 F) w3 These
re | ver Al et | when e | start £ /»j derivatives
Thud, we. will | assame | £t mean L) T | we  meas
(£ “/L)/ we__will say £&) u bt
3 2 . 3 AT
£ 5 df 47 % & 3URG) + 2T 407) + 8 Ald)] Lal A fn)]
3 0H: i=0_ Mﬂ—l:i. "E’:O-
whepe | FC3l= L 54 - 2
3
3
Netel: LIS4"% = n! brom £ 3244 S'= = A FG
A+ ds
J{ﬁpl/eﬂ' fe,peg'éedéw star ing
A K 443 L (=14l £F3u)3
5 ds
i 41 -2
v = 'i 1 = -,—_Srz-(—)ﬁ
| As| 3 s |
B
151
k4
Comme +: £ = JC Ut At r o lows that
L34 3= KL3aRE = /s =V |
s s =,
(From | #he  operdtioal storom. 8[| ndr 3 Fls)
| 5
h/i{en ue i/)le%m e, we multiply e [4,p/ -
ﬁ‘ﬂm Lorn bive é ( U!lwm_,_gz[j-f-f:ere‘ré/‘%ﬁei; e
i i | :
MJ‘M/ -}Pl)’ lo/, QAé(E ccdunt :ﬁr r—ﬁelp.;s A/v
; adding = F(") /) ] ! i
l
| Here, [(r7) = 22 =0 Al £1+) = 2] =0
7 IC — L !
At =0 tz=0~
AT L) ]l =2 =2 | 4%l -lo] =0
At 4=0" f=p" \d{ 3 =0T
ok Atﬁdzd here | sce (d]




|COMEPTUAL _T00LS By: Neil E. Cotter LAPLACE TRANSFORM

IDENTITIES:
Example 1 (cont.)

x
l\».
UL
W
Y

| ; = 2-2! =0 : l

N g ic«maLéLe.ri £ 3 dgr-l:z-q(-l:‘ _\73

‘ o Ero
k i i d-l:?’ i N T S L
. ‘ v i :

| = s”F(s) -~ 5 . FoT) — s o{’ 4(«9)1‘ s £ »F({:)f

L o e ot
! i : ! i ; b
where | F(Y =L 1§ 4% u@)3 = ,C 3+ E ‘ = 2

——

i ] j i O i I
1 ] S S N N NN TN NS N 33 3
o |

and | f(4) = t’ wlt) Hg')-oo 0 |

% i | Eo L

! P R
‘ Now |For derjvativey of  fA) . | b ‘
| | | R NN
i i s S S S N N NN S S S

2 aft) 2 £7S(E) | =0 a‘é ‘=0

IS_
g
"
N
i

: e
At |0

%%) |
L ) = &)wﬁ?{l)/J, 2%8&)4—4: $'4)
IR —izo+zoo+zoa+a -0|=0
AN N N U O D DS S S B P Pl ,,
A 4ta@) =4 N §=§zs(+.\+ 45(-(:)(-\-4—&% ')
:3'/_\/\\—&:‘: L azes'®) s £25%) f N .
wit necded here, see(d) | NS S N S N S N SO ;
L = csch)+ et (Jc) it 5% | |
| - (‘a+ éoa+ooa£ =a‘ ,

RAV A Wi TN R SNEL S - $20 =20 - 30 .
MO

d Take | deripatives | fipsd | “then c‘om?p#éeg ff*? i i

+ d che'E: veritication | of /Jaz/je results. ‘ i | ‘
T
| | | |




CO77ZEPTUAL _TOQLS .
! e se—— By: Neil E. Cotter LAPLACE TRANSFORM

IDENTITIES:
Example 1 (cont.)

L ! ! ! i 1 1
i i { i { ] ! .
/fgl_sngi_'i—,(gw.bsk’_-gi__—w@ ()
A'!:‘ s'a_‘_,i)'z,
T A casatl = LSowm sinwtR = lmweow 7 ()

i , .
at ; | Sz-\—gmzé ;

l k) ]

' 3 4 leospult)1S = £ 3 -w s_mcwa a8+ os(cu-tﬂ 5001

: ; i
i

.,m nct rule for ;L_%,mm&)- sm

.‘4(‘1:4(-6 |
.y g—w Sbhfui"f:)-g : (Eu(-{.) oloe:n‘ﬁ a'ﬁfec-é A’fi-( unles

I ; Lue S-Ear‘é dl-H:erBr/'/a'flhn I-é)

| HAL % Cos(w%)i(-b)—ié '3, N _— 3 5

e 3

= —-wiwé + (..: chfm-(:B %(-{:)e_ At

i i
°‘+w%:i%;aaz;:;ez

; i : . ; ; ; . ;
| ; i | ; : : ;
i i : ! : : : : Loporira

—Ft0

Note: f%m s at = £y Tl s

L S BN Tgke lproduc-l: o-f- pa/se

The Aé\-\-,ai -Fuy\chu)n

aiclks nu‘h |mlue‘ a—F ' ’ : i bt =
FH) a.j(: I-E-xO ! ’S__fd_Lﬁl&e;

f | :f j Ansmer 7 .Z/m. fﬁ-(-(:)f-.:zjlse;(\l_—) + i

= f- 1C[-é:) S[-&)d-& )

| ]
‘, : H : : ! !

: i i :
] A %rf” R T g
. -

_gos(wtle (+) At

BRSNS £04)

| T =3
= —w o+ fCOES(u{O)le: i i

i I i ! ¢ ; i i
STt f p T s A N

It




|CO7GEPTUAL _ToOLS. By: Neil E. Cotter LAPLACE TRANSFORM

IDENTITIES:
Example 1 (cont.)

r’.

w
N

¥
lSL

b

d;"

£

v
any
[

st N
A &

"
e

L L 5let s\wIR e QLY Fw F)]

As; i

wrhere F(Cs ) = r'd S 'é&) g

4 L ELR-IS (regd)

i

We _have [5@"(#7? 2 s s 3-3 S(”)%s

Adol'u\g +he res‘u[-ilzs',. we hdve |
| |

L1343 47 @18 = f(’?'(" + 2 =2 Vv

_0\';3

wother approach: T the bave | aporoadh we! still

had 4o | use | the Wgz_mm,@-_ﬁz




CO2CEPTUAL _TOOLS .
I —— By: Neil E. Cotter LAPLACE TRANSFORM

IDENTITIES:
Example 1 (cont.)

UA-For-/:una'éc[y e aqre Ias'a 4 '/'oof whoke | va ) ‘f/v

J
wie lgre sy rnn;e +a l/°r'/‘4:/vl
Toaveid | this _pwmblem, we peed aa m-F,'m’vLeIl(v
| z :

Y

i ] i
differeatiable :QL/-Z[J that /m»cames; the  step

-Fw%/m-r_i‘.ion in e /1M/'f C’q// % {Fan‘-ézoni alcl(-é)
t -Cmr- { f(:iw‘:n :e§ T-é Ma.s{- /oe S#oath o /;1.:7‘</§:/-1
’ ho f'“ ma "/‘E’ *@aiﬁ_ue_._ﬁq k_e /’1‘5’% ¢’ler/1/et'él I/e :
] 3 |
5 S N N U 2 oG I -
, ‘T}zp rea ) san az_e.__,agea'_sad] Sn«mm%ness /s 'Ma-é _
| al ra,[‘xl:) -F/-éf[ wn” be. S[zmafé [,-é _ﬁ[ﬁ)_/__g_§m¢,g{-A ,

i;é@;l??ii.‘ Lo N

; iI‘n o‘)_%er warc/s‘ we w/// 2ot éei c‘rea-é/_.nj S%t’:elpis'

orE mealms.__wim we _Lak

derzka;ézzes of 'fﬁ/s aew. -é)//:e af_sﬁe]p ﬁfzmém);

Ema/—A/D//ed é{y q ‘_SMaaﬂ -Féé). E - 1 §

frAie,,f u}P ijm/v c«;m;,,ée L5 #/:)uéé)345‘ lim. f g ()]

; H i : . : é—)oo
é,_,,_uﬁ Mz( Mf ée._,mﬁg&nfm%lﬂfﬂ/seg
;‘”"a ;“% T e
— |
ha ke e e e gelo L s
R | o l+e
: As £ e we have. g¢ () = i =1 ¢ j
L - 1ee”” L
For!| +t=0 we.  have g () = [ = 1 1
[ Jeft) et T
aet) = ud 1 Eo L v
o een0 s e
| I |
T |
o i | i >




|COZGEPTUAL _TOOLS. By: Neil E. Cotter LAPLACE TRANSFORM

IDENTITIES:
Example 1 (cont.)

£l we |consider| &£ % AT [#%a 13

[MEe]
m
\

ol e

1% 4l )] () +fg )

9_,9_
wh ¥
o
It
o
o
(r-*?\
+
13

(same  derivative | as befo wrth 7:/-.‘: r-elp/_czcizza 8)

in L

*
)
MmaY
LN
1y
—~
t
M
H
L
-
Q
~
M-
—
N
1

4+ = ] sincel  lg f@) is the

m
X
o
~
—

derivative ' ofl a | fupction

that approacies ' q sfep anctin,

) A4 ih e

b ?
Use ( by | parts: I(fgu': L-v/ - lu'y

< or | o= |
i | ! ]
bl m__above |resufts
Mo consider! 4. 556/:&).' :
R
; i | P T —te o i
%/’"‘”4 A ! e.( = d [mc i 1
4 —-— - I3 P ) ; ; ;
At | 1He ! | | dt -E/% i
e < —1-2- | t - |€
ol [rem™ 7% 4 e 1
| ~t/fe A
i - | o 1 !
(=3
~&/e i
= ! ! -l e |1 i=1 & -9 @1
€ -&lE ~%/€ | € -° 7
i+ e 4+ @ | | |
/
Mow, as L= | dhe  denomitaitor of 9~Q=« = |
;- —%7c
o, | tla (4] = M ! +
LA Ie o+ > o




|C0?70EPTUAL TOOLS

By: Neil E. Cotter LAPLACE TRANSFORM
IDENTITIES:
Example 1 (cont.)

£/€

I

R 2 077;{6[.£' rafe | Lul e

1
;

£ako | e

44
; 4t
| e
2\__34:/6 €
- m
= 1 =0
% oD
| AL i+=p" | wie have L.a /() = 0 -1 Uia (07) [1-gLor)]
B Lo c V& o
Eﬁ ! : ; | | -
| = ol -l 1 10 [1-1 Ul !
: ! & -0 —n
. P I+ /ék l+e °f¢
i ‘ ! i == - o { - Jz_ - _12_
‘ | S |
. ! | =0" =§0
i e «
Thas e "6 =0=-0-1 = -1
; o R
: ! i | i '
; ! ! ! ! N
| e L 54" )y = [5_ £ Ple) At | in |l
* ‘ | i 7 E | ”,J ; a0 |
] : ' i + ! i |
( ? P - E / b7 4
i MS{’_ ( é\/ parts , iu= 152‘ Y= 44'r/ =2 V=9,
: i i i : e d ; 7 : 7€ 7€
RN | o i
| Jm;&l_}é&)ﬂ = ;/(* t g (€)dt 5
€-d o 5 |
i | —2| fhom. above resy s
Lo A,y Y . s
Ugind g () = 1 o @&i-a @ [1-2aq. &)
_E‘ 2 é A - t g
: | € | |
L i 2 7
z I we ! can  show  that | Am H g, (£)!= [
é o AR L e | M€
) 3 PR
] and 0. "W s at =0
T
Thus daw | 70 Tl b= —l2
PN vE
i . 3
Adding | eur | reSults iajtes! £ SATI4 T A 6= 6l-CGDi=d v
J J e J€ 2
o3
L




