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SERIES CONFIGURATION
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1) R-L

EXAMPLE: Determine the input impedance to the series network and find
i, Vr,VL. Draw the impedance diagram.

=30 X -40
MWh 000
n + vy — + Vi —

@ e = 1414 sin wt i

Solutions:
e=1414sinwi=FE =100V 20°

R=30 X, =40Q
MW 000"
+ Vg + V-

+
@ E=100V £ 0° I

7;=7,+7,=30/,0°+40/90°=30Q+j40Q
Z;=5Q £53.13°
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E 100V £0°

I = —
Z: 50 .,53.13°

=20A £ —-53.13°

V=17, = 20 A £—53.13°)(3 Q £0°)
— 60 V£ —53.13°

V, =17, = 20 A /. —53.13%)(4 Q /90°)
— 80V £36.87°

X, =4Q

2) R-C

EXAMPLE: Determine the input impedance to the series network and find
E , Vr,Vc. Draw the impedance diagram.

<>: = 7.07 sin(w! + 53.13°)

Solutions:

i =707 sin(wf + 53.13°) =1 =5A £53.13°
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R=60 A'CZSQ
Wy 'f
I\
1-5s53.13°| " Ve~ + Ve
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ZT

Zr=Z,+Z,=6Q0/,0°+80,-90°=6Q —;8Q
Z;=109Q /—53.13°

E=1Z;= (5A £53.13°)(10 Q £ —53.13°) = 50 V £0°

V=17, = (I 20)(R 20° = (5A /53.13°)(6 Q 20

=30V £53.13°

Ve=12,= I £0)( X £-90°) = (5 A £53.13°)(8 2 £—90°)
=40V £ -36.87°

R=60 _
1
0,=53.13° +

_
~

Xo=8Q
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3) R-L-C

EXAMPLE: Determine the input impedance to the series network and find
i, Vr,Vc VL. Draw the impedance diagram.

R=30 X =70 X-=30Q

MWA—TO0

I
T T I

_|_
E=50V.Z0° Il

—_—
Solutions:

Zo=7,+7Z,+7Z:=R/0°+ X, £90° + X £ —90°
=30+;7Q0-30=30+,40Q

Z;=5€Q £53.13°
E 50V 20°

I= = =10A £-53.13°
Zr; 50 £53.13°

Vp=17Z, = (I L6)R £0°) = (10 A £—53.13°)(3 Q £0°)
=30V £—53.13°

V, =17, = (I 26)(X; £90°) = (10 A £ —53.13°)(7 Q £.90°)
=70V £36.87°

Ve=12Zc= (1 £0) (X £-90%) = (10 A £—-53.13°)(3 Q2 £-90°)
=30V £—-143.13°

)/
X =7Q

‘/X:[._J:C =4Q I~~~

|
|
|
|
A |
|
By =53.13°
v
R=3Q +

| X-=3Q
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EXAMPLE: Using the voltage divider rule, find the unknown voltages VR,
VL, VC, and V1 for the circuit.

R=6Q X, =90Q /YC.‘IF 17 Q)
A ———T00—f
+ Ve - VL oy Ve -
E =50V /30° \f
: |
1
3
L
Solutions:
V. — 7Z;E (6 Q2 £0°)(50V £30°)
.=

Zo+Z, +Zo 6Q/0°+9Q/90°+17Q £ —90°
300 £.30° 300 £30°
T 64,917 6,8
300 £30°
10 £-53.13°

=30V ~83.13°
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Z;E (90 290°)(50V £30°)  450V.~120°

L 10 Q) 2~ —53.13° 10 £—53.13°
=45V £173.13°

_LE (170 £-90°)(50V £30°) 850 V. —60°

e

Ve
“ 7 10 Q £ —53.13° 10 £ —53°
— 85V /. —6.87°
v o @+ ZoE _ (90 £90° + 17 Q £—-90°)(50V £30°)
! 7, 10Q £ —53.13°
_ (8.£-90°)(50 £30°)
10 £ —53.13°
_ 400 £-60° oo
" 10 £—53.13° 0V £-687
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