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Shifting theorem
L[e_atf(t)] = L[f(t)]s—>S+a

L[eatf(t)] = L[f(®)]s~s-a

Example: 5.7 Find the Laplace transform for the following:

i. te 3t vii. 22t

ii. t3e?t viii. t327¢

iii. e*tsin2t ix. e %tsin3tcos2t
iv. e >tcos3t x. e 3tcos4tcos2t
V. sinh2tcos3t xi. e*cos3tsin2t
vi. cosh3tsin2t

(i) te™3¢
Llte™] = L[t]s-s+3

A (Slz)s—>s+3 L(t) y Siz

(ii) £3e2t

3! 3!
_ (5—4)%2 WL(t) =28
L[t3eZt] _

(s
(iii) e*tsin2t

Lle*sin2t] = L[sin2t] s _4

- (=2)
s2422) g 54

_ 2
(s—4)%2+4

_ 2
52-8s5+16+4

. at i _ 2
. Lle*tsin2t] = “Teo120
(iv) L[e~tcos3t]

Lle™5tcos3t] = L[cos3t]ss4s
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= (=)
s2+3%2/ 55545

_ s+5
T (s+5)2+9
_ s+5
$24+105+25+9
— s+5
. L[e 5tCOS3t] = S
$“+10s+34

(v) L[sinh2tcos3t]

e2t_ -2t

e
2

L[sinh2tcos3t] = L [( )cos3t]
[L(e?tcos3t) — L(e ?tcos3t)]

L
2
1
S [L(cos3t) 55— — L(cos3t)5o54]

=6 G
2 1\s2432/ 552 s2432) 5542

. 1 S—2 S+2
=~ L[sinh2tcos3t] = 3 [(5_2)2+9 ;3 (s+2)2+9]

(vi) L[cosh3tsin2t]

L{cosh3tsin2t] =L [(e3t+2e—3t) sinZt]

[L(e3tsin2t) + L(e 3tsin2t)]

[L(SinZt)s—w—3 + L(Sinz t)s—>s+3]

1 2 o 2
= 2 \s2422 52422
§—5-3 s—5+3

= L[cosh3tsin2t] =§[ St — ]

1
2
1
2

(s=3)%2+4 | (s+3)%+4
(vii) £22¢

L[tZZt] — L[tzelogzt]

= L[tzetlo‘gz] I L[tz]s—-»s—logz

2!

- (53)s—>s—log2

Ny 2

T (s—log2)3
. 29t — 2
= L[e#2f] = (s—log2)3

(viii) £327¢
L[¢327¢] = L[t3e09%™]
=L

[t3e—t1092] — L[t3]s—>s+logz
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3!
(%)
s—s+log2

6

- (s+log2)*

.L[32 ]

6

(s+log2)*

(iX) L[e~%!sin3tcos2t]

Lle™?tsin3tcos2t] = L[sin3tcos2t]s 42

% [sin(3t + 2t) + sin(3t — 2t)]ss42
% [sin 5t + sin t]s_ .2

; [L(sin5t) + L(sint)]s stz

1

2

5 1
Lr=—
[ 2452 5241204 540

: [oxy ol
T 2 l(s+2)2425 ' (s+2)2+1

~ Lle=?tsin3tcos2t] == 1[ > +— ]

(X) Lle 3tcos4tcos2t]

2 L(s+2)2425 = (s+2)2+1

L{e 3tcos4tcos2t] = Llcos4tcos2t]¢ i3

~ L[e3tcos4tcos2t] = -

(xi) L[e**cos3tsin2t]

]

%L[cos(4t + 2t) + cos(4t = 2t) |54
%L[cos6t + coS2t] 543

% [L(cos6t) + L(cos2t)]s_ ss3
ik
2

S S
[ 2462 + 2 z]
s<+6 se+2%lg 5543

1 s+3 s+3 ]
2 L(s+3)2+436  (s+3)2+4

s+3 s+3 ]
2 L(s+3)%2+36 ' (s+3)2+4

Lle*tcos3tsin2t] = L{cos3tsin2t]_s_4

]
% [sin(3t + 2t) — sin(3t — 26) 5054
%L[sin 5t —sint]s,e_4

~[L(sin 5t) — L(sin t)]s-5—4

-1
2

[~ =l
s2+52  s2412]g o 4

o ol
2 l(s—4)24+25 = (s-4)2+1
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~ L[e*tcos3tsin2t]

=l il
T 2l(s-9)2+25 | (s-4)2+1

MA8251 ENGINEERING MATHEMATICS Il



