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d
dt

j + R j = E0 sinωt,

j(0) = 0.
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Lpj̄ + R j̄ = E0
ω

p2 + ω2 .
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j̄(p) =
E0

Lp + R
ω

p2 + ω2 =
E0

L
1

p + R/L
ω

p2 + ω2

������???111���üüü§§§ÏÏÏ���
ω

p2 + ω2 : sinωt,
1

p + R/L
: e−(R/L)t,
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j(t) =
E0

L

∫ t

0
e−(R/L)(t−τ) sinωτdτ

=
E0

L

{
e−(R/L)t

[
e(R/L)τ(R/L) sinωτ − ω cosωτ

R2/L2 + ω2

]t

0

}

=
E0

L
(R/L) sinωt − ω cosωt

R2/L2 + ω2 +
E0

L
ωe−(R/L)t

R2/L2 + ω2

=
E0

R2 + L2ω2(R sinωt − ω cosωt) +
E0ωL

R2 + L2ω2e−(R/L)t.
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E0

R2 + L2ω2(R sinωt − ω cosωt)

=
E0

R2 + L2ω2

(
R

√
R2 + ω2L2

sinωt −
ωL

√
R2 + ω2L2

cosωt
)

=
E0

R2 + L2ω2(cos θ sinωt − sin θ cosωt)

=
E0

R2 + L2ω2 sin(ωt − θ),
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θ = arccos
R

√
R2 + ω2L2

= arcsin
ωL

√
R2 + ω2L2

.
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L

d
dt

j1 + R j1 +
1
C

∫ t

0
j1dt + M

d
dt

j2 = E0,

L
d
dt

j2 + R j2 +
1
C

∫ t

0
j2dt + M

d
dt

j1 = 0,

j − 1(0) = 0, j2(0) = 0, ÐÐÐ©©©^̂̂���.

ééé���§§§���111 LaplaceCCC���§§§
(

Lp + R +
1

Cp

)
j̄1 + M pj̄2 =

E0

p
,(

Lp + R +
1

Cp

)
j̄2 + M pj̄1 = 0.
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j̄2 =
E0 M p2

M2 p4 −
(

Lp2 + Rp + 1
C

)2 .
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j̄2 =
E0

2

[
1

(L + M)p2 + Rp + 1
C
−

1
(L − M)p2 + Rp + 1

C

]
.
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j2(t) = C1e−λ1 t sinω1 t + C2e−λ2 t sinω2 t,

ÙÙÙ¥¥¥

λ1 =
R

2(L + M)
, λ2 =

R
2(L − M)

,

ω1 =

√
1

C(L + M)
−

R2

4(L + M)2 ,
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ω2 =

√
1

C(L − M)
−

R2

4(L − M)2 ,

C1 =
E0

2(L + M)ω1
, C2 =

−E0

2(L − M)ω2
.
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(1)
d3y
dt3 + 3

d2y
dt2 + 3

dy
ddt
+ y = 6e−t , y(0) =

dy
dt

∣∣
t=0 =

d2y
dt2

∣∣
t=0 = 0,

(2)
d2y
dt2 + 9y = 30 cosh t , y(0) = 3, y′(0) = 0.
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y(p) =
6

(p + 1)4 ,

,,,���222¦¦¦ÑÑÑ y(p)������¼¼¼êêê���

y(t) = t3e−t.
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y(p) =
3p

p2 − 1
,

,,,���222¦¦¦ÑÑÑ y(p)������¼¼¼êêê���

y(t) = 3 cosh t,
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L
d j
dt
+ R j +

1
C

∫ t

0
jdt = E.

(((ÜÜÜÐÐÐ©©©^̂̂��� j(0) = 0éééþþþããã���§§§���111 LaplaceCCC������§§§���

Lpj(p) + R j(p) +
1
C
·

1
p

j(p) =
E
p
,
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Lp2 j(p) + Rpj(p) +
1
C

j(p) = E,

j(p) =
E

Lp2 + Rp + 1
C
.
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(1)XXXJJJ R2 − 4L
C = 0§§§KKK

j(t) =
E
L

te−
R

2L t .

(2)XXXJJJ R2 − 4L
C > 0§§§KKK

j(t) =
E

L
√

R2

4L2 −
1

LC

e−
R

2L t sinh

√
R2

4L2 −
1

LC
t .

(3)XXXJJJ R2 − 4L
C < XXXJJJ0§§§KKK

j(t) =
E

L
√

1
LC −

R2

4L2

e−
R

2L t sin

√
1

LC
−

R2

4L2 t .
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