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1 Laplace Transforms

1.1 Definition

Let a function f(#) be contimous and defined for a positive value of t The Laplace
transform of f{t} associate a function s defined by o(s) = f’”\ [ _""l_f'lil':' fils

Here ol 5) 12 said to be the Laplace transtorm of f{t) and it 1s denoted by L f(#)), or L f)

that is L(f(t)) = [~ e f(t)df
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1. Find the Laplace transform of ft) = { 0 f

Lif(t)) = f e
) it
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= / e et dt + / e dt
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Ans.

cost, O <t < 27
i, t > 97

0 2
Lifit)) = f {_ﬁff{!]{-fi=] et costdt
1] ]

2. Fid the Laplace transform of f(#) = {

Ans,

r__—.-f 2m
= | 5—(—scost + sint
|::.'-2-|-J.L costsm ]lu
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= @71 EyY
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Some basic Laplace Formulas

1. L{1) =% 6. Licosat) = =

&<

2 Lit)= =

;s v a
. Lisinhat) = *£5

i LM = A,’,—‘:T where nis an integer 8. Licoshat) = ;_“—qg
4. Lie™) = _vln 0. Llaf(t)+bg(t)] = aLl(f(t)) +bLig(t))
5. Lisinat) = 1z 10, Llaf(t)—bg(t)] = aL{f(t)) —bL{g(t))

Some basic Useful Results

"o . — T s _ sht) B codr =1] R P -
L. J e sinbrdr = e e (asinbr — beosbr) 6. cos”r = 7 [cos3r Jeos 7

- ar . —— 1 s g .
2. f e cos e dr = ﬁm (aeoshe + bsinbe) 7. smreosy = 3 [-“Hll.-r-' + )+ =l — .".’}]

3. sin? r = l=gosdr 3. cosrslny = % [sm(x 4 y) — sinfx — y)]
4. costr= 1—*“‘:‘1"—“]1 0 cosrcosy = % [cos(x + y) + cos(x — y)]
5. sin® r = § [3sin — sin 3z 10. sinrsiny = 3 [cos(z — y) — cos(zr + y)]

1.2 Problems Based On Transforms of Elementary Function

1. Find the Laplace transforms of following functions

{a) sin3fcos 2t (d) sin?st

(b cos® 24

{c) sin 3fsin 2¢ (e) e % — t? + 4sin 2¢
Ans.

{a)

. _ 1 o .
Lisim3feos2t) = ;{L-‘L:«'m 5t) + L(sint)}
I b |
N E{HE + 25 - s 41 }
(s +5)

(52 + 1)(s2 + 23)

Email (e sill (A5 A 3 5ll)



Al-Mustaqbal University / College of Engineering & Technology
Department of Medical Instrumentation Techniques
3rd year
Signal and system
Dr. zeyad Taha Yaseen
1st term - Signals and system classification

(D)
I — cosf [
N _ _ . :
Lismm*3t) = L [T:| = E{L(H — Jr_[f_c_rbb.f}}
B l l_ 5 B 18
2 0s &2436) s(s? 4+ 36)
(0
. i _ 1 . o
Lisin3ftsin2f) = 5 [L{cost) — L{cos5t)}
B l 5 5 B 24
208241 s2425) (824 1)(s? 4 25)
(d)
9, | :
Lisin=3t) = —{1 —cosit}

(e)

Lie™ =612 + 4sin2t) = L(e™ — 6L(t%) + 4L(sin 2t)
L2, 2
PRI R L BN
| 12 8

P | g3 +.¢:2—|-1
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1.3 First Shifting Theorem
If L{Jr“” = r__"JI:'.l\-']. then L[.r-""ffi..f” = r__‘Jl:..l\- — 1)

1. Find the Laplace Transforms of the following

(a) e=3t3 (d) e=*[cos 4t + 3sin 4]
(b} e cos” t
(¢) sinhat - sinat (e) (t+1)%"*
Ans,
(a)
: 3!
We have L(t?) = =
J gt
o it .
Lie™) —'[ replace s by s+3
(5 + -“l :
(h)
We have L{cos2t) = —
e have Licos 2t 211
. 2 s+2
Lie™®cos®t) = —— = [replace s by s42
[.w+2}3+-1[ l |
(¢} We have sinhat = ¢_<..-_£ “ and Lisimat) = _ﬁz-:a_z
) r_nf — ¢ —at
Lisinh et sinat) = L[fh‘iuﬁf]
1 ad -‘ —al .k PR
= 3 {e s1af — Hlurr."} ——————— (1)
it i
Lie"sinat) = —MM—— Lie™sinat) = —————
(e sin at) 5s—altd { sim at) (5ta?+a

) . _ 1 ' i
form (1) L{sinh af sin ut) 2 { s — ut]ll'3 + a2 N (s +a)? + u:’r}
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(d)

Lie _Et[i'lih-“ + 3s1n -IIJ:I = Lie —2 cos 4t ) + L(3e 2 gin 4t)
s+ 2 ) |
a [-=+2:9—1fj+'{s—-2}2+1n
s+ 2 12 s+ 14

. + - — = —
(s+2)24+16 (s4+2)2416 2445420

(e)
L(t+1)%") = L((t*+ 2t +1)eh)
= L(et?) 4+ 2L(c"t) 4 L(e%)
2 | 1 s+ 1
— + +

—1F  (s—1P s—1 (s—1p
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