
L(X) = EF? w as

m (2 + WZ)  ( sz  + + )
+

k
s=  f -

m

(n) w f 2
f

W zz As + B + Cs + D

(2 + WZ)  (s*  + ; ) s*  + w2 k
s* + -

m

M%l w = (As + B) ( s2  + $ ) + (Cs + D) (s2  + w2)

6bYlWil  s  =  w i

w = (Awi + B) (-W’  + $)

= A w ‘)i+B(i-w2)

L.&i  w #  0, A = 0

UR B&w’) =  w

66YlUFil  s  =

w = (C &i + D )  (- i + w’)

= CL-
f(m

i+w2)i+D(-L+w2)
m
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L[X]  =

zz

D =

0

W

(e;+w*)  = mJ” k)

-tllW m w

FO
r

(md  - k)- -
m s2  + w2

-F0
(mw’  - k) [ w ’ 1 + Few  xs2  + w2 (mw*  - k)

mr[ J, a s
-G k I

+-
s2  + - ks*  + -

m m

. x(t) = (mw:F”  k)  L-’ 1 s2  +” w2  > + ,,y k)  x

E L‘LC 6 ] + aL-’  [
s2  + -

’ k ]
s*  + -m m
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- Fo Sin wt Few=
(mw* - k ) + (mw* - k )

ESin Et + aCos  Et

= (mwPr  k) [ w  ESin Et - S i n w t ]  +  aCos  Et

VlmJ

(3) w = s &Y&4f-

L[X) = :r I++(2 +ww2)2
X(t) = ; L- II (9 +ww2)2 I +a4 ,&* I

LWTl:-h L-’ [
Sin at - at COS  at‘--1-T] = 2a3-----( *s  + a )

LWalzQtiu

x(t) = 5 w
m ’

Sin wt - wt Cos wt

2w’ 3 + a Cos wt

= 2z2 (Sin wt - wt Cos wt)  + a Cos wt

FO  Sin wt= 2mw2 +  ( a -  J& ) C o s w t mlJ
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L[X”)+4L(X’(t))+5L(X]  = 80L[Sin5tj

[s’L[X) - sX(0)  - X ’ ( O ) ]  +  4[sL[X]  - X ( O ) ]  +  5L[X) = 80. sz  :  25

(sZ+4s+5)L(XJ  =. 4 0 0
(s= + 25)

L[Xl =
400

(s2 + 25)(s!  + 4s + 5)

400zz
(s2 + 25) ( (s + 2)' + 1 J

x(t) = 400 L-’ t l(s* + 25) ((s + 2)' + 1 ] 1

1 As f B + Cs + D
=(3 + 25) [(s + 2y + 1 ] s= f 25 [ (s + 2y + 1 ]

VI% Jl = (As + B) [(s + 2)’ + 1 ] + (Cs + D) (s*  + 25)

LbYlUil  s =  5 i

1 = (5Ai + B) [ -25 + 20i + 51

= (5Ai + B) (- i0  + 20i)
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= - 100 A + (20B - 1OOA)  i - 20B

= -(lOOA  + 20B) + (20B - 1OOA)  i

-lOOA-20B =  1

-lOOA+20B  =  0

.......... (1)

.......... (2)

(1) + (2) -200A = 1

MlUfil  A \U (1)

-100(- &)-20, =  1

1- - 20B = 1
2

20B = - ;

B = - -  1
40

LLTlWil  s=  -2+i

1 = [C(-2  +  i )  +  D)  I(-2 +  i)’ +  25 )

= [(-2C + D )  +  Ci]  [3 - 4 i  +  251

= ( ( - 2 C  +  D )  +  C i )  [28 - 4i]

z 28( -2C + D) + (28C + 8C - 4D) i + 4C

z (- 52C + 28D) + (36C - 4D) i

rihJ&llJxi?&

-52C+28D = 1 . . . . . . . . . . (3)

36C - 4D = 0 . . . . . . . . . . (4)
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(4) x 7 252C - 28D = 0 . . . . . . . . . . (5)

(3) + (5) 2ooc  = 1

1c = -
200

LLWUfil  c Il.4 (4)

D = gC  zz .-!?
200

x(t)  = ;roo  L“

= -,,-I{  s+5 1
s2  + 2 5

+ 2L-’ s+9
I 1(s + 2)2  + 1

= - 2  [L-l [J&J + L-’  I sz : 25 11 + 2L-’  f&+;;7* I
= -2 (Cos 5t + Sin 5t) + 2 [ L-l  [ (s +”  iz2+ 1 ]

+ 7L-’ I 1 II(s + 2)2  + 1

= -2 (Cos 5t + Sin 5t)  + 2(e-”  Cos t + 7e-”  Sin t)

= 2e-”  (Cos t + 7 Sin t)  - 2(Cos 5t + Sin 5t)
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2a = 4 uat w2 =  5
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mX”(t)  = - k X

mX”(t)  + kX(t) = 0

H%l XI(t)  + ; X(t)  = 0

?L Ix) - sX(0)  - X ’ ( 0 )  +  5 L  (x] = 0

T9Yl8filMualps”  X(0)  = 0 ME X’(0)  = vo

(?+;)L[xj =  v o

L(XJ  = Vok
s2 + -

m

X(t)  = L-l  [ v0 k ]
s2  + -

= v.  E Lm[ J-
-
” 3

s= + --
m

= VII E S i n  Jjt

mX”(t)  = - k X ( t )  - /SX’(t)

mX”(t)  + /3X’(t) + kX(t) = 0

%&I x”(t) + 4 x’(t) + ; x(t) = 0
.
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x

2-
Ql E

+
-
s
x

L
r/E

-
“A

-v +
+ s.



F = ma = mg

:.a
MwlQ mg = - mX”(t)

v&l g = -x”(t)
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mX”(t)  = - Px’(t)

mXn(t)  + bX’(t)  = 0

H%l x”(t) + ; x’(t)  = 0

liniaudtw4idm~  dhLnPbL&U~YuX(O)  =  a, X’(0) = VO

[SZL[X]  - sX(0)  - X ’ ( O ) ]  +  1 [SL[XJ - X ( O ) ] = 0

s*LjXj-sa-Vo+isL[X)- $ =  0

(d+$)L[xJ =

L[X) =

X(t)  =

>
(vo +y
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A =

B = ysd! = -;
m

x(t)  = ae-iOt+ (%+ $) p{--5 ;
s /Js+-

m

= ae -:I+ (vo+ 2)  $ (1  2 )
m

B -0, P
ae  m + mvo- mvoe  m + a - a e ”

P B

i B

X(t) = ; Vo+a-  FV0e  m

5 X(t) c
8,

d t
V.  emi

x(t)  = t trn,  (a + T Va  - T V0  em’  ‘)

x(t)  = a +  EVo clB¶J
B
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s L [ I ) + I(0) + 5 L ( I ] = 50 L [ 1 )

(s+S)L[I)  = %!

LlIl = &

I(t) = 50 L-
1 1

s.  ‘?
bW41-2  ’

1 3 -5
-=s+-s(s + 5) s+5

= 5b[f(l) - fe-y

= 10 - 10 em*’

= 10 (1 - em5’)

I (O . l )  =  10  (1-e0.5)

= 3.93 LLaJbbdi
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s L [ I ] - I(O)  + 5 L [ 1 ) = 50 L ( Sin 60t )

(s+5)L[I)  = 50.  6o
sz  + 3600

L[I)  = 3000

(s + 5) (s2  + 3600)

I@) = 3000 L-’ [ ’
(s + 5) (s’  + 3600)

]

1 A
(s+5)  (?+3600)  =  __  +

Bs+C

s+5 sz  + 3600

h%lqM~¶Jn%oss~i~%6

A =
s’+:600  I<  =a = &

Bs+C = & I I i 6Oi

60Bi+C = 1  x ( - 60i + 5)
6Oi+5 ( - 60i + 5)

5-60i
= 3600+25

= 5-60i
3625

1 60=--
725 3625’
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-60
'OB = 3625 bbW  E c= 1

125

-I
B = 3625

l(t) =  3 0 0 0 L-,[(&J+(jg)s+L  125 1

s+5 ?+3600

3000= 3600 L-' t & 1 '- g L-' t - 1 -7i;l;u+ L-'s2 + 3600 ' 5”+6;(jOO ’
= s e-51

6
~ g Cos 60t + & Sin 60t

arwwi1  t  =  0 . 1

5 24l(O.1) = ; e-o.5 - 29 Cos 6 + & Sin 6

= - 0 . 3 1  smJulf FIBPI
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cl%dLl4asu%aow a?ier¶Jfh t atIm”

g + 100 + =  & (120n) c o s  120nt

2 +  1001 = 677 Cos 120nt

lhi~uda.9aidai~  aai?xaawu~7~~8u$"~ I(O) = 0.01

s L ( 1 ] - I(O)  + 100 L ( 1 ] = 6n L ( Cos 120nt ]

(s+ 100) L ( I ] = 0.01 + 6n ’
s'+(I20n)'

L[I)  = * + 677
(s+ 100) [ sS+(120n)’  ]

%wml

s A

(s+  1 0 0 )  [  s’+(l2077)’  ] =  s+100  +
Bs+C

s’+(I207r)’
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A s
I

- 100=-
[ s~+(120n)’  ] 5 = -100 = [ (100)~+(120n)~  1

Bs+C=  & I 5 = ,*on,

lZOnBi+C=
1207ci  x (- 120ni  + 100)

120ni + 100 (- 120ni  + 100)

(1207-c)‘+  120nx  100 i=

[ (100)2+(1207r)2  ]

(1207$ 120nx  100 i=
[  (100)~+(1207r)~  ] +  [ (100)2+(120n)Z  ]

c= (120@

[ (100)~+(120n)~]

B =
100

[ (100)~+(12077)*  ]

- 100

r(t)=  0 . 0 1  L-l Ii&l + 6nL-’ [ [ (100)*+(1207t)*  ] )~
s+ 100

+ 677  L-’

= 0.01 e-‘00’  - 6007~ e-loo’ 600n  c o s  120m

[ (100)~+(12on)*  j + ( (100)~+(120n)~  /

720~’  Sin 120nt

+ [ (100)2+(120n)~]

aLwwi1  t  =  0 . 1  ?UlG!

l(O.1) =  0 . 0 1  e-l’  -
60072 e-l’ 600~ Co\ 12~__-

[  (100)~+(12on)*  J +  ~(100)~+(120n?  ]
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A
(s+2) (2:0.0001)  = - +

B
s+2 s+0.0001

A =

B =  &
1

I ~=
I = -0.000‘ 1.9999

- 1
I(t) = 6 L-’ t-1.9999 +

s+2
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(1) $9 + 100% +  + = 1 , 0 0 0

hinl=MhJdal~  LL&WUAt8d?l  Q(0) = 0, I(0) = Q’(0) = 0

(,2+100~+10000)L  [Qj = y

LtQ]  =
1000

s(? + 100s + 10000)

Q ( t )  =  1 0 0 0  L-
s(s2  + 100s + 10000)

*
1 A+

Bs+C
s(s2  -I-  100s + 10000) = s [ (s + 507  + (5Odw  ]

A =
1

?+  100s + 10000 Lo = Gk

B  (-50+50\/5i)+C =
1 x (-50-5OAi)

-50+50&i (-SO-5Ofii)

-50-50&i
(-50B+C)+SOB\iji  = 2500+7500
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- 1 6.=--
200 200’

SOBV? = -g
*

B  = -1
10000

blar - 1-5OB+C  = 2oo

- 1
C = 200 f 50B

=  $g +  5 0  (&)

- 1=
100

Q(t) = 1000 L-’ [ ,dOO  + T&p + (-A)  1
s (s + 5oy + (50dqZ

=-I; L-1  [ $ J - 1
10 L-’ t

s+lOO
(s + 50)2  + (5Ovy 1

s+50  3 -
506

(s + 50)2  + (50vqZ (s + 50)2  + (50vqZ I

1
_ - -10 +-,o~ (Sin 5047 t + 16  Cos 5Ofi t )

swa1rh  I  =  +Lw~lrQt~u

I(t) = 0 -& [P (506 Cos506  t - 150 Sin 5oti t)
a

+ (Sin 5oa  t + v3 cos5ofi  t)  (- 50 P’) ]
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e-5ot

106 [ 508 t506 Cos - 150 Sin 5O\i5 t

- 50 Sin 508 t 50&T  Cos- 508 t 1
20

(s’+25~+~~)L[Qj  = F

L[Q) =
1000

1000zz
s (s2+25s+  y)

LVV3lZ-h  s*+25s+  F = s2+25s+  @’  + y - (y)*

= (,+?$+s?gL

= (s +  y)*  +  (2g2

= (s + 3J  + (2#2
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Bs+C = -1 Is $++z,6

B (-??+  vi) +c = 1
m

2+ 6 '

(- ~B+C) + 25J8j'Bi = l
6 25_

225-- 25,185. *
2- -1

= 6
-+s 624
4 36

-25 25&i.
2 'zz 6

5000
3

3 ai.
400 400'

6ierlJ&J¶Ja5+

----B 25&l  =
6

- g

B= -3
5000

c= -3
400

+gB
2
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3zz ---+g-&)
400

3= -__
200

Ghc.4
3Q(t) = 1000 L-’ [= +

s

= $) - 1 L-1 [
5

<,+g + (2+

]
(s+T) 25&i

_ 3 3JE I
5- - z L-l t (s+g2  + (259 1  - 145 L-’ ‘Ts+s’  +6(25fT7)’

Q ( t )  = 3 _ 3e-+.os  ,5$= _ 3g 25mt
5 s

e-  $ ‘Sin
6

+ Is a7 Sin 25J8;i  t
58 6 1

c

MA  3 4 3  (I?) 233



(s2+  100s + 10000)  L [ Q ) = 1000 s2+6;600

L[Q]  =
60000

(s* + 3600) (s’ + 100s + 10000)

1 As+B Cs+D
=(s' + 3600) (s2  + 100s + 10000) s2 + 3600 + (s  + 50)’ + (25v?)’

MiO 1 = (As + B) [ (s + 50)*  + (25fi)’  ] + (Cs  + D) (s2  + 3600)

bbWU61  s = 60 i

1 = ( 6 0  A  i + B )  (-3600+6000 i+lOOOO)

= (B + 60 A i) (6400 + 6000 i)

= (6400 B- 360000 A) + (384000 A+6000 B) i

384000A+6000B  =  0

MiO  64A+B  =  0

b163f -360000A+64OOB  =  1

(1)

(2)
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3in (1) B  = - 6 4  A  LbYlUWS~eb  ( 2 )

-360000 A+6400 (-64 A) = 1

- 360000 A - 409600 A = 1

-769600 A =  1

A= -’
769600

LWlltQ”~u B = -64(76iioo>

6 4
zz

769600

LLVl!-&il  s =  -5O+SOvT  i

1 = [ C(-50+506i)  + D ]  [(-50+5O\i5i)’  +  36001

= [ ( D - 5 0 C )  +  SOfiCi]  [  [ -5oOO-5000&i]  +  36001

zz [ ( D - 5 0 C )  +  50\/5Ci  (-1400-5OOO\/ji)1
= I 1 -1400(D-50C)  + 2 5 0 0 0 0  x  3C)  - [ 14OOx50\15C

+ SOOO(D-50  C)\il  Ii]

L?lU¶J%aJd3Z^WWsd

- [1400x50\ijC+5000(D-50C)~) = 0j

180OOO~C-5000&D = 0

H% 36C-D  =  0

LLRt  - 1400 (D-50 C) + 750000 C = 1

- 1400 D + 70000 C + 750000 C = 1

- 1400 D + 820000 C = 1

mn (1) D = 36C

(1)

(2)

ILYlwiSlU (2)
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- 1400 (36 C) + 820000 C = 1

-504OOC+82OOOOC =  1

769600 C = 1

c = 1
769600

wnxm.5~ 36
D =  7 6 9 6 0 0

- 1 64 1
Q(t) = 60000 L-’ 769600 s+i?&m + 769600 ‘+ 76&l ]

sz  + 3600 (s + 50)2  + (50\rjZ

60000zz
769600  L‘’ I -s+64 + (s+5;~+y50~)*  1s2 + 3600

=  *  [ - L-’ (‘+;600  I +  g L“ I s”+6;600 I

+ L-1 I s+50

(s + 5op+  (5Ovy 1 - SL.1 [ 5oA

(s + 50)2  + (50~)’ 31
75

=962 C - Cos  60t + g sin 60t + ee5”  Cos SO& t

7fi -501

-TFe Sin 50\15  t ]

- 75 Cos 60t + 80 Sin 60t= .
962 + g (75 Cos SO\i?;  t - 70 Sin 506

e-5o1
= 962 (75 Cos 5Od t - 78 Sin SO&t)  + go  Sin ““5-,1’  ‘OS 60t

1 = $$ = & [ ee50’ (- 75 x 5Ofi  Sin 500t - 7fix  SOY3 Cos SO\is  t)

+ (75 C o s 5OVT t - 7\;5 Sin 5043 t)  (- 50 e-“‘) 1
80+ x 60 Cos 60t + 75 x 60 Sin 60t

962

l

= L[ e-“‘I(962 - 4800 Cm  50~3 t - 3400 Sin 5ov’T t ) ]

4800 Cos 60tt  4500 Sin 60t+
962
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l(t)
=  zgz

481 (2400 Cos 5Od3  t + 1700 Sin 5Odj t)

+ ~~0s 60t + 2250 Sin 60t
481 Plml

9.

E = 300 Sin lot ban4

RI = IO bo&

Rz = 10 k&~

L. = 1 Elrai

c = 0.01 IhJw

H% dII- + 101,  + 1012
d t

= 500 Sin 10t (1)
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lo I2 - -!x =0.01 0

10 dA  - 100 I 3 = 0
d t

y)yo dlz - 10 13 = 0
d t

dIz- - 10 I, + 10 12 = 0
d t

(2)

s L [ I1 ] - I,(O) + 10 L [ 11 ] + 10 L (12 j = 500 L [Sin lot )

(s+lO)L[I,J  + lOL[h] = 500 ( I0 )
s*+  100

(3)

hhsutiasa7tiai~  l,u (2 )  bbtbbb~1u~40~~~  h(o)  =  0

s L [ I2 J - 12(O) - 10 L [ I1  ] + 10 L [ 12 ] =  0

(s+  10) L i 12 ] - 10 L [ II ) = 0

?4% L (I, J = y  L [I21 (4)

aLYlwi1  (4) aslu  (3)

(s+lo)  @g@ L [ I2 ) + 10 L [ I2 J = sz5yo

(s+ lo)2 L [ Iz ) + (lo)2 L [ 12 ] = sy;o

[ (s+ 1oy + (lo)*  J L [ 12 ] = ,;“,“pR,
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L[l*J = 50000
(s2+ 100) [ (s+ 10)‘+(10)*  ]

1 As+B  + Cs+D

(s2+ 100)  [(s+  lo)*+(lo)~]  = s* + 100 [(s+  lo)‘+(lo)q

MsiO 1  =  (As+B)  [ s2+20s+200  ] +  (Cs+  D )  (s2+ 100)

LLYlWh  s = 10 i

I  =  (lOAi+B)(-100+200i+200)

= (lOAi+B)(200i+lOO)

= ( - 2000A + 100 B) + (1000 A + 200 B) i

afieru~ud~:lplb8

lOOOA+200B  =  0

MiO B =-5A

Lb8)f -2OOOA+lOO  B  := 1

-2OOOA+lOO(-5A)  =  1

- 2 5 0 0 A  =  1

A=-1
2500

LLYlWil  s = -lO+lOi

1  =  [C(-lO+lOi)+D]  [(-10+10i)*+100)

= [(lLlOC)+IOCiJ [IOO-2OOi-lOO+lOOj

*

c
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= [(D-lOC)+lOCi)(100-200i)

=  (lOO(D-lOC)+2000C)  + [IOOOC-200(D-lOC)]  i

lOOOC-200(D-10C) =  0

MiO 3000 C - 200 D = 0

D = 15C

bla: lOO(D-lOC)+2000C =  1

lOOD+ 1OOOC  =  1

&I  100 (15 C) + 1000 c = 1

15ooc  +  IOOOC  =  1

2 5 0 0 C  =  1

1
’ = 2500

12 = 50000 L-’

s2+ 100 [ (s+lo)~+(lo)2]

=  2 0  L-’ s+15
(s+ lo)z+(lo)2

=

12 = -20 Cos lot + 10 Sin lot +20 e-“’ Cos lot + 10 e-‘O’ Sin lot . . . . (5)

3lfl  (4) L(I,]  = *x 50000
(sZ+lOO) [ (s+lo)2+(10)*]
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11 5000 L-’ [
s+lO=

(?f 100) [(s+ lo)‘+(lo)’  ] 1

s+lO EsiF  f Gs+H

(s’+lOO)  [  (s+lO)~+(lO)~]  = s2+ 100 [(s+lO)~+(lO)~]

Hi0  s+lO  =  (Es+F) (?+2Os+200)  +  (Gs+H) (s’+lOO)

LLWNil  s = 10 i

lOi+lO  = [ lOEi+F)  { -100+2OOi+200~

= (F- 10 E i) (100+200  i)

=  (-2000E+lOOF)  +  (lOOOE+200F)i

-2OOOE+lOOF  =  1 0 (5)

bba: lOOOE+200F =  1 0 (6)

(5) + (6) x 2 500 F = 30

aswuat4  (5) E = loo (s>  - lo

2000
1=

500

bbWWi1  s  =  -lO+lOi

- lO+lOi+lO  = [(-lO+lOi)G+Hj ~(-10+10i)2+100]

10 i = {(-mlOG+H)+lOGij [ lOO-2OOij

= [lOO(-lOG+H)+2000Gj

+ jlOOOG-200(-lOG+H)ji
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100 (-10 G+H)+2000  G = 0

-1000  G+lOO  H+2000 G = 0

lOOOG+lOO  H  =  0

H  =  -1OG

blf+Z lOOOG-200(-lOG+H)  =  1 0

1000  G+2000  G-200  H =  10

3000G-200H  =  1 0

3OOOG-200(-10G)  =  1 0

5000 G = 10

G 1=
500

bWal:Q~~u H  =  -lo(&)  = -+&

&I%&

I, = 5000 L-1  [ & s+ 5% + 3bsi]

sz+ 100 (s+ lo)z+(lo)z

,OLJ  [ -s+30 + s- 10=
s*+  100 (s+ lo)‘+(lo)’ I

= - 10 Cos 10 t + 30 Sin lot i lOe-lo’  Cos lot - 20 e-lo’  Sin lot

LW~lrh  I ,  =  11 - I *  wixxmfu

I, = - 10 Cos lot + 30 Sin lot + 10 e-“’ Cos lot -20 e-lo’  Sin lot

+ 20 Cos lot - 10 Sin lot -20 e-l” Cos lot - 10 e-lo’  Sin lot
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13 = 10 C o s lot + 20 Sin lot - 10 e-lo’ Cos lot - 30 em”’ Sin 1Ot

3in  J$ = I

dQ = Idt

M%l  Q = s 1 dt

%Ganm i3 aihfk  t dlC~

Q  =  S i n  lot-2Cos  lot- 10 e-lo’  Cos lot dt - s 30 e-lo’  Sin lot dt

= Sin lot - 2 Cos lot - s e-lo’  Cos lot d(lOt)

-3 5  e-“’  Sin lot d(lOt) (7)

ib1am1

f:-“’ COS IOt  d(lOt) = e-lo’  Sin lOt+ em”’  Sin lot d(lOt)

=  e-lot  S i n  10t +e-lo’ ( - C o s  lot)

- { e-‘o’ Cos lot d(lOt)

M?O s e-lo’  Cos lot d(lOt) =
e-lot  Sin lot-e-“’  Cos lot

2

c:F”’  Sin lot d(lOt) = e-“’ (- Cos lot) - 1  e-“’  Cos lot d(lOt)

-e-l” C o s  10t - [ ‘:
‘“’  Sin lot -e-l” Cos 101z

2

-LO,
= -2.2 (Sin lot + Cos lot)

aLwuFila~~u  (7) 8”LGi

Q(t) = Sin 10t -2 Cos 10t - te-
‘Of  Sin lot -e-l”  Cos lot

2

-101
+ 32 (Sin lot + Cos lot)

= Sin lot -2 Cos lot +e-‘O’  (Sin lot +2 Cos lot) FIml
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dll- + 5 +211+I*  = Sint
dt dt

1 0 1  +lod”  - 1 0 1  = 0*
dt ’
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IhswJmmJai~~u  (2)  &aaawubou~~ r,(o)  = 0, b(o)  =  0

[s L [ I,  ] - I,(O) ] + [s L ( 12 1 - 12(O)  ] + 2 L [ II  1 + L [ I2 ) = L [ Sin t )

(Sf 2) L [ 1, ) + (St 1) L { I* 1 = (2-)
s2+  1

l(4)

sL]Iz]  -12(o)+  LIIZ]  - L.[I,)  =  0

(s+l)L[IzJ  - L[I,J  =  0

vlsio L[I,]  = is+1,L[12J (5)

LLYwil  (5) fl.9al-4  (4) dFY

(st2)(s+l)L[Iz]  +  (s+l)L[IzJ  =  *

(s+I)[(s+2)+1)L[I*j  = *

(s+ 1) (s+3) t [ 12)  = *

L[Iz]  =
1

(s  + 1) (s  + 3) (s2+1)
(6)

1 v+p+Cs+DA B

(s+1)(s+3)(s2+1)  = s+l s+3 ?+  1

%+mqw~¶JwllosLa”l%6

A =

1
Cs+D = (s+l)(s+3) '8.i
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C i + D  =
(i+l)l(i+3)

1
zz

-1+4i+3

1 2 - 4 i
= 2+4i x2-4i

2-4i=
4+16

= 1 e-1 1 -3,
4

- - e
20 - i Cos t + $ Sin t

= $j (2 Sin t-4 Cos t+5  em’-ee3’)

LlWUFil  (6) tWh  (5)

L [ I1 ] = (s+l) 1 I
(s+l)  (s+3)  (?+l)

1

=  (Sf3)  (sZ+  1 )

I, = L-’ ( l
(s + 3) (s2  + 1)

%J1am1

1 E Fs+G-~
(s+3)(?+1) = s+3 + s*+  1
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Fi+G  = 1 x (-i+3)
1+3 (-i+3)

- i+3z
1+9

3=- 1
10

--,
10

afifJ¶J~aJds~2vliid

I, = L-’ [ ib + -L,+ 10
I
10 1

s+3 ?+ I

_ 1
10 (e

-3, -Cos  t+3  Sin t) f

Lb4  I = II+12

= 1
10ce -” - Cos t + 3 Sin t) + & (2 Sin t - 4 Cos t + 5 e-’  -e?‘)

= &(8Si1-,-6Cost+5e~‘+e-~‘) FilmJ
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1. xh9kn”srunis
au a%

a t ax2
(1)

u(O,t) = 0,  u(5.t)  = 0,  u(x.0)  = 10 Sin 47rx

%hh Idniahwmlai~lu  ( I )

s U(x,s) - u(x,O)  =  2  9 U(x,s)

Pq%l  d;2 U(x,s) - ; U(x,s) = -,5  Sin 4nx (2)
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cle F- 2 f5) + c2 ,h - 0-

(6)

(7)

mn (6) cz  = -cl ttnu~~ler  (7)

U(x,s)  = 1 0
s + 32~’

Sin 4nx

HiO  L( u(x,t)  ) = ‘:f’,“,“,:

u(x,t) = 10 em3*n’r  Sin 4nx

2. WttfkJdfl6l~~  1 61 11(x,0)  = 10 Sin 4nx-5  Sin 671x

?dbtii  aamiabf90~~ua’eiou  ii0

d’
dX2

U(x,s)- qU(x,s)=  -ISin47rx+2ISin6nx

mm

(1)
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A =
10

LLt3t B =
- 5

S-I-  32n= s f 12n=

LW3l~Qt8u  u, = 10 Sin 4nx - 5 Sin 6nx
s + 32n’ s + 12n=

bbaz u = u,+u,

= dix 10
+c2e

s + 32n2
Sin 4nx

5- Sin 6nx (2)
s + 12n=

l.~wu~~ou~Y  L  [ u(O,t)  ) =  U(O,s)  =  0  1%  ( 2 )

c,+c2  =  0 H%l c2  = -Cl

UWUL~OU~T  L  ( u(5,t) J =  U(5,s) =  0  1u ( 2 )

p9% C,  ,fi (5) -  c, ; F5) = o

u = 10
Sin 4nx - ’ Sin 6nx

s + 32n= s + 12n=

H?Q u(x,t) = 10 em”‘*’  Sin 4nx - 5 em72”1  Sin 6nx WQpl
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3. wu%wn75  - =
a% 95 )_ (1)
at2 a?

y(O,t)  3 0, y(2,t) = 0, y,  (x, 0) = 0  bbRZ  y(x,O) =  2 0  S i n  2nx- 1 0  S i n  5nx

%%I bh5udasa7d~7a~u  ( 1 )

s2  L [ y ] - s y(x,O) - y ,(x,0)  - 9 -$LJYI= 0 (2)

iYll99”  L  [ y  ) =  Y(x,  s )  &lh  (2 )  r%eru~Msa-4

s2  Y(x, s)  - sy  (x, 0) - y,  (x,  0) - 9 d;2 Y(x, s) = 0

~~chd~  y(O,t)  = 0 ( y(2,t  ) = 0 blat  y,(x,O)  = 0

A-
dx2

Y - $2Y  = - 7 s Sin 2nx + 7 s Sin 57rx (3)

Y,, = A Sin 2nx + B Sin 5nx (5)

unw-h  (5)_ a.Jau  (3) XPm”

(-4 n’A  Sin 2nx- 25 n2B  Sin 5nx) - $* (A Sin 277x+ B Sin 5nx)

= - 21! s Sin 2nx + AL
9

9 Sm 5rrx

- ( s2  + 36n29 ) A Sin 2nx - ( s’+~5n2  ) B Sin 5px

zz - 20  s Sin 2j7x + los
9 9 Sm 5 n x

LhKEJda~6nbd

20sA = - -
s2  + 36n2

bba’ B =
- 10s

s2 + 225 nz
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Y, = 20s Sin 2nx 10s Sin 5nx-
s2+36n2 s2+225ff2

Lw3x-h  RlFIQEI~~~d

Y = Y, + Y,

= c, e( 5 ) ’ + cz e( -5 j ’ + 20s Sin 2nx
s2+36n2

L 1 y(O,t) ) = Y (0,s) = 0

ult L [ y(2,t)  ) = Y (2,s) = 0

WlUfil  (7) iWb.k(6) 9%

c1+c2  = 0

LLWUcil  (8) '%S~U (6) OC!n"
2s - 2s

CI e5
5

fc2e  = 0

rikwnis  (9)  G.I  (10)  xLl&

(8)

(9)

(10)

Cl = c2  = 0

Ln
uum

y = 20s Sin 2nx 10s Sin 5nx-
s=t36n= s2+225  ~~

MiO y(x,t)  = 20 L-’ [ sz+16Rz  ] Sin 271x - 10  L-’ [ ’
sZ+225n2

] Sin 5nx

= 20 Cos 6nt Sin 2nx-  10 Cos 15rrt  Sin 57rx mpl
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4. aw%wnia au 3 a%
at ax2

u,(o,t)  =  0 , “Q) = 0 51

(n) u(x,~) = 30 cds 5~

(91) u(x,O)  = 20 cos 3x- 5 cos 9x

%%I  ( n )  a~ni~~~~Rsai~Aia~u(i)

s U(x,s)  - u(x,O)  =  3
dZ
- U(w)
dx2

M%l  3
d2
~ U(w)  - s U(x,s)  =  -Yu(x,O)  =  - 3 0  cos 5x
dx2

d2__ U(x,s)  - ; U(x,s)  = - 10 cos 5x
dx2 (2)

(3)

(4)

(5)
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f; cq,cl e + c2e
- ; (I, o
f =

u =
30 cos 5x

s+75

-Al  u(x,t)  =  3 0  L  [A)  c o s  5 x

= 30 e-75f  Cos 5x

150 Sin 5x
s+75

(9 6-I u(x,O) = 20 cos 3x- 5 cos 9x ?AX

cl2
3  ;Tx; U(x,s)  - s U(x,s)  = -20 cos 3x+5 cos 9x

U,  = A Cos 3x + B Cos 9x

254

(6)

(7)

(8)

LwnJ

(9)

(10)

(11)

MA 343 (H)



A =
2 0

si27  )
B= -5st243

cl-cz  = 0

Cl = CL (14)

ufkama  (14),  (15)  dlC

Cl = c* = 0

u = * cos 3x - & cos 9x

p9%  u(x,t)  =  20  L-’ k&i1 cos 3x - 5 L-’ Map  cos9x

= 2 0 e-*” C o s 3 x - 5 e-243’ C o s 9 x

(15)
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sz Y(x,s)  - s y(x,O)  - y,(x,O)  = 16 $ Y(x,s)

Y, = A Cos nx  + B Cos 3nx  + C Cos 5 nx

bbYlw-il  Y, &Nau  (1) al~7”iu9JKaJdTzPmf  Ix16

A = 12
s2+  167~’

B = 16
sz + 144d

bE3.z c = - 8
s2  + 40073

a,‘?+
uuFl0  Y, = 12

cos RX + 16
s2  + 16n’ s2+  144n2

cos 3nx - 8
s2  + 400n*

cos 5nx
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’ sx-

=: c1e4  fcze  4 t
12

s2+16nZ
cos RX t 16

s2+144nz
cos 3nx

L [ y,(O,t)  ] = Yx(O,t)  = 0

Lbaz L [ y(3,t) ) = Y(3,t)  = 0

%4Lvklarea%aow  (2)bhJiiEl  x9-K
5%

Y, = c, Se4 -Czse 4- 12n
4 ?+1617

Sin RX

48~ Sin 3nx +
40n- Sin 57-m

s2 + 1442 s2+400nZ

~wwii (3) as1p.b  (5)

cl-c2  = 0

es:0 c, = cz

(3)

(4)

(5)

(6)

(7)

&&A 8
Y =

12
cos RX +

16

s2+ 144n2
Cos3nx  - -__ cos 57cx

s2+16n2 s*~t400?Tz

H%Il  y(x,t) = ; L-’ [,S] cos RX + *  L-1  [p&  ] cos  3nx

- & L-’ (
20n

1 cos 5nx
s2+4007r2
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z 3  Cos 7rx  Sin 4nt +
71

$  Cos 3nx Sin 12nt

- + Cos 5nx Sin 20nt
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