
 RLC  

 

    RLC  

 

 

 

    C L
LC R

C L
LC

R RLC R
 

    LC RLC (
)

 

    RLC RLC R C L
 

    RLC  

 

  RLC  

ε(t)
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    (Kirchhoff law)  

                                                   (1) 

R L C
 

    RLC R L C  

1. C  &    

2. R  ( )   

3. L   &  

    R L C (1)
 

                                                   (2) 

    ( )
 

 

  t  < >  

    ε(t)  

VR(t) + VL(t) + VC(t) = ε(t)

ε(t) VR(t) VL(t) VC(t)

i(t)

C = Q(t)
VC(t)

i(t) = dQ(t)
dt

⇒ i(t) = C ⋅
dVC(t)

dt

R =
VR(t)
i(t)

⇒ VR(t) = i(t) ⋅ R = RC ⋅
dVC(t)

dt

L = dΦ(t)
di(t)

VL(t) = dΦ(t)
dt

⇒ VL(t) = L ⋅ di(t)
dt

= LC ⋅
d2VC(t)

dt2

VC(t)

d2VC(t)
d2t

+ R
L

dVC(t)
dt

+ 1
LC

VC(t) = 1
LC

ε(t)

ε(t) ε(t)

ε(t)
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1. A -  

2. B -
 

3.  

(2)  

                                  (3) 

 

        

                                       (4) 

    ,   ,    

    

  

4.  

(2)  

  

 

                                           (5) 

ε0 ε0

ε0 ε0

ε(t) = ε0

d2VC(t)
d2t

+ R
L

dVC(t)
dt

+ 1
LC

VC(t) = 1
LC

ε0

VC(t − 0) = − ϵ0
VC(t)

VC(t) = ε0(1 − 2 1 + ( β
ω

)2e−βt cos(ωt − ϕ))

⇒ VC(t) = ε0 − 2ϵ0 1 + ( β
ω

)2e−βt cos(ωt − ϕ)

β = R
2L

ω = 1
LC

− ( R
2L

)2 ϕ = tan−1( β
ω

)

|VC(t) | = 2ε0 1 + ( β
ω

)2e−βt

cos(ωt − ϕ)

ϵ(t) = − ϵ0

d2VC(t)
d2t

+ R
L

dVC(t)
dt

+ 1
LC

VC(t) = − 1
LC

ε0

VC(t = 0) = ϵ0
VC(t)

VC(t) = 2ε0 1 + ( β
ω

)2e−βt cos(ωt − ϕ) − ε0
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    ,    ,   

   

  

    (4) (5)  

(CH2) (CH1)  

 

                                     

   

    (4) (5) ( )

 

    RLC R L C RLC
 

1. =0

 (Critical Damping)  

2. Hyperbolic Cosine

 (Over Damping)  

β = R
2L

ω = 1
LC

− ( R
2L

)2 ϕ = tan−1( β
ω

)

|VC(t) | = 2ε0 1 + ( β
ω

)2e−βt

cos(ωt − ϕ)

e−βt

cos(ωt)

β ω

(
R
2L)

2
= 1

LC
ω

(
R
2L)

2
> 1

LC
ω cos(ωt) = cosh(iωt)
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3.

 (Under Damping)  

 

     ( )  

 

   

5.  

RLC I  

                                   (6) 

( )
 

(
R
2L)

2
< 1

LC
ω

(
R
2L)

2
≪ 1

LC
ω ∼ 1

LC
= ω0

VC(t)

d2VC(t)
d2t

+ R
L

dVC(t)
dt

+ 1
LC

VC(t) = − 1
LC

ε(t)

ε(t) ε(t)
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  t  < >  

    (6)  

                               (7) 

(7)  

                                           (8) 

    

    

    (8)

(Resonance)  

    

 

    RLC C R

( )tε

ε(t) = ε0 cos(ωt)

d2VC(t)
d2t

+ R
L

dVC(t)
dt

+ 1
LC

VC(t) = −
ε0
LC

cos(ωt)

VR(t)

VR(t) =
ε0R

R2 + (ωL − 1
ωC )

2
⋅ cos(ωt − ϕ)

ϕ = tan−1
ωL − 1

ωC

R

|VR(t) | =
ε0R

R2 + (ωL − 1
ωC )

2

ω = 1
LC

|VR(t) | ε0

ω0

|VR(t) | ω |VR(t) | =
ε0

2
ωl ωh Δω = ωh − ωl

Δω = R
L
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L  

 

   

 

1.  

2. OUT  

( CH1 CH2 ) 

 
  RLC ( )  

A. I-  

1.  

|VR(t) | ω
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2. R = 800 L = 10 mH C = 100  

3.  

4. 500.0  (= ) 1.00V  

[ ] CH2  V  

5. /  VOLT/DIV /  TIME/DIV 2-3
(CH2) (CH1)  

[ ]  

6. /  VOLT/DIV /  TIME/DIV
 

7.   β  

B. II-  

1. R = 100 L = 10 mH 0.002 0.04 7
 

2. A  

3. C ω  

4. C T
 

5.     

C.  

1. L C R  

D.  

 
  RLC  ( )   

Ω pF

β

Hz ε0 Vmax

Vp.p = 2.00

VC(t) t

|VC(t) | − t

Ω uF uF
C

ω

ω2 − 1
C

1
L
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1.  

2. R = 1 L = 10 mH C = 0.001  

3. RLC  

  &    

4. RLC ϕ  

5.  (= ) 1.00 V  

[ ] CH2  V (peak to peak: ) 

6.  

[ ] 
 

7. (XY)  

8.
1:1 0  

[ ] RLC  

9. ( )
 

[ ] CH1  

10.
 

[ ]  

11.    

[ ]  

12.  

13.  

14. R  

 
1. RLC

kΩ uF

ω0 f0

ω0 = 1
LC

f0 =
ω0
2π

|VR(t) |

ε0 Vmax

Vp.p = 2.00

ϕ

VR(t) ϕ

|VR(t) |

|VR(t) |

ωl ωh

|VR(t) − ω1 |

ωl ωh

Δω

2 kω
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2. L = 10 mH C = 0.01 μF L = 10 mH C = 100 pF
R  

3.  

4. RLC  

5. R |VR| ω  

6. R C L
 

Δω = R
L
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