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1)f (t) = u3 (t).( 4t + 1)

:~1~ ~1,.> 1~ .~.)'~)~ , J~) u)~ ~ 1) ~~) ~1~~ co,~~4~ ~ ~~ 4:~

'J~}

(t-3)--7T

:~I~ ~1,.> III.~ J>' o)w J~) ~ ~~1 ~ 1)~~~1 ~.l J,,9~~.~ ~ol) ~.

f (t) = u3 (t ).( 4t + 1)~ F(s) = e- 3S.L{4( t + 3)+1}~ F(s) = e-3s .L{4t + 13} ~ F(s) = e-3 s .C'~ + 1:J

2) f(t)=u 2(t).(t
2+3t-l)
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:~b ~I,> J~ ~, J~}~ ~~ ~:J.>

f ( t ) = U 2(t ) .(e+ 3t - 1) , ~:~_~ )f ( t ) = u2( t ) .{(t - 2)
2

+ 7 ( t - 2) + 9}

F( ) - -2s L{T2 7T 9} F() _ -2s (2! 7 9) F() _ -2s (9S
2

+7S+2J=> S -e. + + => S -e . 3+2+- => S -e. 3
s s S S

:~I~ ~I~ Ill.~ J.>' o)W J~) ~ ~~I ~ I)~ ,t3S ~1 0-!.1 J~~ ~.~ J-=> ol)~.

f( t) = u2(t).( t2+3t-l) ~F(s)= e-2s.L((t+2)2 +3( t+2)-I) = e-
2S.L(t

2
+ 7t+9)

F( ) = -2s (2! 2-~) F()= -2s (9S
2+7S+2J

=> S e. 3+2+ :::> s e. 3
s s S s

3) f (t) = e3t
.u~ (t).{2 sin t + cos 2t}

2

:~I~ ~I~ III .~I J~I ~~~ ~ J.91~ ~~~I 'J~ ~ :J.>

L{u~ (t).{2sin t + cos 2t}} = e -2

1ts .L{2sin(t +~) + cos 2(t + ~)}

-1ts ·-1ts (2S s)
=e 2 .L{2cost-cos2t}=e 2 . -2---2-

s +1 s +4

{ }
J\A:;,jl J~l ~ { } [-1ts S3 + 7s JL f(t) .. )L e3t.u1t (t).{2sint+cos2t} = e 2 . 4 2

2 S +5s +4 (3)
S~ s-

{ ( )}
= -21t(s-3) ( (S-3)3 +7(s-3) ]

:::>L f t e . 4 2
(s-3) +5(s-3) +4

e-3s

1) F(s)= ( )
S S2 +4

:J.>

L
-1 { 1 }_1. 2t L_l{e-3S}~~f})~J\A:;,jlf~~~ ()1· 2( 3)
-- --SIn => -- ) =U t .-SIn t-
s2+4 2 s2+4 3 2

{
I -3S} Jl~l )L)1 ~~ 1 1~L-' _.~ U"" '" "". ) rt

-u3(t).sin2(t-3)dt~L-l{F(s)}=- r: u3(t).sin2(t-3)dt
. s s +4 Jo 2 2 Jo

e-1tS

2) F(S) =-2-
s +2s+5
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f(t)

3

-1 .

:J>

:~,;

.~~ ~Loll) ku c ( t)~,~1~ ~1~k o)~1 ~ ~J?. t=c )~.!1

.~~ ~W,II) m( t-c)u c (t)~ ,~~ ~1}1 ~1~ ill o)~l ~ ~ t=c )~.!l

f (t) =l.uO (t) + 2(t - 0).uo (t) - 3(t -1) ul (t) +1( t - 5).us (t) + 2us (t)

:~)~ ,~~ L{f(t)}=F(s) o~ ytb

II L{ t.f (t)} = -F'(s) II

II L-1{F'(s)}=-t.f(t) II

1)f ( t) =t2 sin3t
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L{sin3t}=~=>L{e41.sin3t}=+1 = 3 2
s + 9 s + 9 S-7(s-4) (s - 4) + 9

2 [ 3 j" 18( s 2- 8s+ 13)
=>L{t2.e4t.sin3t}=(-1) . 2 - 3

( S - 4) + 9 ( S 2 - 8s+ 25)

3) f (t) = t2e'. f~ e21.sin 5t dt

L{sin5t}=-2-
5
- => L{e2t.sin5t} =-2-

5-1
. = 52

s +25 s +25 S-7(s-2) (s-2) +25

=>L{ re21.sin5tdt}=.!..F(s)=.!.. 52 =>L{ r e21.sin5tdt}=.!..-2-5- -
ass (s - 2) + 25 ass - 4s+ 29

{
-t ft 2t· } 1 5 I 1 5 1 5=>L e Jl e .sin St dt =-. =-. =-.----

a S S2 -4s+29 S-7(s+l) s+l (s+1)2 -4(s+1)+29 s+l S2 -2s+26

{
t } ( 1 5 )" ( 5 )" 10 ( 6s 4 - 8s 3 + 75s 2-150 s + 602 )

=>L t2.e-t i e2t.sin5tdt =(_1)2. -. = 3

o s+1 s2-2s+26 S3_ S2+ 24s + 26 (S3_ S 2+ 24 s+ 26)

4)f(t) = te-2t.sin3t

L{sin3t}=~ ---7 L{e-21.sin3t} = +IH(s+2) = 3 2
s +9 s +9 (s+2) +9

[
3 j' +6( s+2)L{t.e-2t.sin3t} = - 2

( S + 2) + 9 ( S 2+ 4s + 13) 2

5) f (t) = (t -n) .sin 3t.e2 l .u1t (t)

}
Jl.Q;.;1 ~~~ ~ f~~ J~} {2(t+ ) }

L{f(t)}=L{u1t(t).(t-n).sin3t.e
2t )L{f(t)}=e-ns.L (t+1t-n).e 1t .sin3{t+1t)

t -7 t+1t

- -1tS L{ (2t+21t) ( .: "J)} _ -1tS 21t L{ 2t . 3}- e . t.e . - sIn _1t - - e .e . te .SIn t

L{ sin3t}=~=>L{ e
21

sin3t}=+1 ( )
s +9 s +9 s~ s-2

(
3 J' (6s - 12)=> L{ te 2t .sin3t}=- -2---

s -4s+13 (s2-4s+13f

( )
_ 1t( 2-s) ( 6s -12)

=> F s -e. 2

( S2-4s+13 )

3

s2-4s+13
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11 = L{x.cos ~x11s=3

L{cos~x}=A => L{XCOS~X}=(-l)l·(A)' = S2_~2 2
S +~ S +~ (S2+~2)

~lJ I . I" -c- - )L~ I. .s:: .~ Jli.o....... ) y!.) c:}J ~~ ~ ... Ij:. . .

1)F (s) =Ln ( s+3
)

S2 +1

. . .e, o~ « "L I ~~L '~l . 1-

.~.~~~.9 y ~.~).) .....v--

s + 3 (2 )' 1 2sF(s)=Ln-2-=Ln(s+3)-Ln s +1 =>F(S)=---2-
s +1 s+3 s +1

L-1{F'(s)} = L-1 {_1__~} = e-3t -2cost
s+3 s2+1

~ f (t) = e-
3t

- 2eas t
-t

2)F(s) = Arccotg(2s+ 1)

J~}~
---~) L-1{F'(s)} =e-3t -2cos t =-tJ (t)

F'( ) -2 2 1
s =1+(2s+1)2 - -4'( 1)2 1

s+2 +4

1

2

I

2

(
I J2 1

s+ 2 +4

=! t
t -e 2 .sin-

= -e-2: .sin~ = - t.f (t) => f ( t ) = 2
2 -t

~ t
e 2 .sin

2

{
xylf+ v' + xy = 0

y (0) =0 ; y' (0) =1
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~o 1 0

{(-lY.(S2 .Y(s) - S.¥(O)- y,(0')')1 + {s.Y(s) -,y(~} + {(-1)' Y(S)'} = 0
~ .: ~~

~ -{(S2.Y(s)-1)'}+{s.Y(S)}-{(Y(S))'}=O ~ -2sY(S)-s2y'(S)+sY(s)- y'(s)=0

dY 8
-=---ds
Y 8

2 +1

1 k
~ InY=--ln(s2+1)+lnk ~ Y(s) =~

2 S2 +1

:~~~ ~~ jf lS~ J'P'~ (A-r
:~.)~ ,~4 L{f{t)}= F(s) olf~

:~~~~~

:~.j ~I'; ~~.'1 ~.~~~ ~ly~ :, J~

• 2

1) f ( t) = SIn t
t

{ . 2} { 1- cos2t } 1 1 {I s}L SIn t =L =-L{1-cos2t}=-. ----
2 2 2 8 s2+4

L{!.Sin
2

t} =I"f (u ).du =!r={!-+-}dU = '!'[In u -!In(u2 + 4)] 1+

00

t S 2 S U U +4 2 2 S

I - i oo sin x -axd
1 - .e x

o x

. 1 {sinx} 1+00

1 -1 1+
00

1t -1L{SIn x} = -2- ::::::> L -- = --2du = tan U = - - tan 8
S +1 x S l+u s 2

{ sin x } I ( 1t -1) I 1t -111 =L - = --tan S =--tan a,
x S=a 2 S=a 2

I 2 1t 3t sinh t d2=t· e'--l
o t
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{ 2 rt
3t sinht } ( )2 1 Is - 21 J"Lt· Joe ·-t-dt = (-1 . 2s-In s-4

:J>

. 1 {I.} 1+00

1 1 IU+11I
OO

1 IS+11L{sinh t}=-- => L - sinh t = --du =- -In - = -In -
s2_ 1 t s u2-1 2 u-1 2 s-ls

=> L{e3t.Sinht}=!lnl~11 =!lnI
S- 21

=> L{ rt e3t.sinhtdt}=2-Lnl~1
t 2 s-1 S~(S-3) 2 s-4 Jo t 25 s-4

s-2
Ln s-4 2{2s2 -9s+8)
---+------

s3 s2.(s-4)2.(s-2)2

.~ t. Wu·· . w ~ g (t) f (t) lJ ~ :.. ~~ ..~ ~.) .J:r:='. ~ C! ~ ~.

[f *g)(t) = S; f (A).g(t - A)<iA =S; f (t - A).g(A)dA

II L{(f *g)( t )} =F (s).G (s) II

II L1{F(s).G(s)}=(f*g)(t) II

rt 31) f ( t) = Jo (sinA- cos2A).(t - A) dA

F(s) = L{sint -cos2t}.L{t3}=(-/---2s_).( 34!)S +1 S +4 S

:~.)~T~ ~~~ I) ~l:; j) ~~'i ~.~. 'J~I J~I~ ~ ~,;~~ ~~ I~. I) .JI~1 ~~'i ~~ I~I :J>"

L{ rt
A3sin(t-A)dA} = L{t3*sint} => F(s) = L{t3}.L{sin t}=~._1_

Jo s4 s2+1

L{e2t
.r A3,sin(t-A)dA}=L{ fA3.sin(t-A)dA}I = 6 4' 12o 0 S-7S-2 (s-2) (s-2) +1
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·~0l.:-! 01~1~~

{

ym- 4Y' = f (t )

y (0)= y' (0)= y" (0)=0

:~.)~ 4~1 ~I~ J~l jl ~. ~ r::-:.x:f~ ~~.':1 ~.~ o~ o~l~ ~1~.~ ~~lu J.rb ~~ jl :J>
1

s3Y(s)-4sY(s) = F(s) ~ Y(s) =-3-.F(S)
s -4s

-1 { 1 } -1 {II} rt 1 . 1 1 It 1 ( )L -- =L -.-- = JI -slnh2tdt=-.-cosh2t =- cosh2t-1
s3- 4s s S2- 4 0 2 2 2 0 4

1 1 itY (s) = -3-.F(S) ~y(t) = - (cosh(2t - A)-1).f (A)dA
s -4s 4 0

:J>
.~~cs" ~~.'1 ~.~ J yb~~ jl 1 1

f(t)==te- t +((t.e-I)*f(t)) -------~)F(s) = 2+--2F(s)
(s+l) (s+l)

~ F(s) =_1_== 1 U"~U"~'1 )f(t)== rote-2tdt=--21e-2t lot = -21(e-ZI- l )
s2+ 2s s (s + 2) Jl

2) rt f(A) dA == t Z

Jo~

.~~ I) sz:(cotg-1(S+1) ell; <..Y'~ ...r'Y..;'1 :Jl;..,

:J>

s
F (s) = -2- ~ f ( t ) = COS t

s +1
~ s4J~jl

G(s) == cot g-I (s + 1) ) g (t ) == !.e-I.sin t
t

(
e" .sin t

L 1 F(s).G(s)) = [f *g)(t) = cos t *-
t

it ( '1) e-
A
.sin Xd'1= cos t-J\, .--- J\,

o A
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s, (t) =o(t-a) ={~

r~Oa(t)dt=l

r~ f (t).0a(t)dt= f (a)

t=a

t=a

{

y"-3y' +2y = ()2 (t).cost

Y(0) = 1;y' (0) = 0

1 0 1 :&!.;-:?lS" U"")\;~ ...k..y <l.bL...o J;b ,.) jI :J.:o-
~ ~ ~ 00

( S2y (s ) - sy'(0) - f( 0) ) - 3(sY (s ) - ¥{O)) + 2Y (s ) = I e-st .()2 ( t ).cos t dt => (s2
- 3s + 2) Y (s ) = e-2s cos2 + s - 3

" , 0" ,

e-st .COS t I =e-2s .cos 2
t=2

-2s 2 3=> Y (s) = e .cos + S -

S2 -3s+ 2
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(SYI(S)-Yl (0))-(SY2(S)-Y2 (0)) = Y2(S)- Y1 (S)

(S2Y1 (S)- SYI (0) - y; (0)) + (S2Y2(S)- SY2(0) - Y;(0)) = _I_
s-I

{

(S+ I) Y1 -(S+I)Y2 =-1

S2y S2Y __1_ S 1_I+S
2
-1_ S2

1 + 2 - + + - --
S-l S-I· S-1

-1
Y1-Y2 = -

S+l ~ 2Y =2+_1_ = -S+l+S+l ~ 2YJ(S)=+- --7 Yl(t)=sinht
liS+ 1 S - 1 S2- 1 S - 1

Y1+Y2=-S-l
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e1_e-1
y1 (1) = sinh 1=-

2

dx
-= x+2y

~~l ~l~ x(t) ~t.> dt u)'~~ o~~ J~ :Jlio
dy = 2x-2y
dt

:~)b D = ~ Ja:;l \oJI~ ~ )'1 o~~l L : 1-\-.. dt ..I ..I'" ••../ • u-'

{
DX= X+ 2Y {(D-1)X-2Y=O
Dy=2x-2y ~ 2x-(2+D)y=O

:~~~~ ~l> u)'~~~ ~ -2 J~ ~~~ ~~Lt..o y~ ~ (2+D) )~ J~l ~~Lt...c y~ ~

(2+ D)(D -l)x -4x = 0 ~ (D2 +D -6)x = 0

:~l~ 0\~~~~ as O~}! ~t:; ~.l~ ~~ tY)I~l> ctJ~~

D2 +D-6 = 0 ~ (D- 2)(0+ 3) = 0 ~·O = 2 ,-3

{
2X' + x + Y' = t ~ .

~~l ~l~ x(t) Jot.> I I o~~ .Y~ :Jlto
x -x+y =2

X' + 2x = t - 2

1
x p =--(t-2)

D+2

D
+1+

2
D

2

+~
- 2

12+D
1 0

2 4

:l~

(
1 DJ lIt 5x = --- (t-2)=-{t-2)--(1)=---

p 24 2 424
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X(O)=l {X'=2X+Y .--

~~, ~,~ x(t) ~l.:> " o~~ y~ :Jli4
y(O)=3 y =-x+4y

{
SX (8) - X ( 0) = 2X (8) + Y (8) --7 {(S - 2) X (s) - Y (s) = 1

SY(s) - y(O) = -X(s) + 4Y (s) X(s) + (s- 4)Y(s)= 3

1

1 -1 I

X(8)= 38-4 = (8-4)+3 = 8-1 = 8-1 =8-3+2=_1_+ 2 --7x(t)=e3'+2te3t

I
s - 2 -1 I (s - 2) (s - 4)+1 s

2
- 6s + 9 (s - 3)2

( S - 3)
2

S - 3 (s - 3)2
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