RLC Circult
ANALYSIS

B Worked-Out Examples

1. Draw a phasor diagram for this circuit showing current and impedance phasors.

@ S

Xe = 6Q

Solution:

XL > Xc; therefore, Xt is plotted in phase with X,

Xc

2. Draw voltage phasor diagrams for the circuit in Example 1. Calculate the value and sign of
the phase angle.

Solution:

Ec

The angle is rotated counterclockwise; therefore, the sign of the angle is positive.
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3. Draw phasor diagrams showing Pythagorean theorem relationships in parallel RLC circuits.
Write equations for each solution.

la Pg

Solution:

IT= m PT: VPR2+PX2
= VIg? + (I - Io)* = VPg? + (Pp — Po)?

4. Given the circuit and typical circuit values shown, calculate the circuit values specified.

R = 100 a. Xy = — h. Ep =
MV b. XC = 1. PL =
f= Xy =] Pco=
Al - 1. C T J C
Ep = T 2uF d. Zy = — k. Pr =
1o0v e. I—r R — 1 Px -
LYY _ -
L = 0.2EmH £oEL = — m. Pa =
g . E¢c = n. Phaseangle =
Solution:

a. X, =2nfL = 6.28 X 5 x 10® x 0.25 x 10 = 7.850

1 1 1

= = 15.9Q

b_ X b —4
C7 9nfC 628 x 5 x 10% x 2 x 10°%  6.28 x 102

c. X=X, - Xe = 7.85Q — 15.9Q = 8.050

d. Zr= VR + X2 = V102 + 8.062 = V1.65 x 102 = 12.8Q
Ea 10VAC
. I = — = = {.
¢ T Zr 12.8Q 0.781A s

f. EL = I+Xy = 0.781A x 7.85Q = 6.13VAC

g. Ec = ItXc = 0.781A X 15.9Q = 12.4VAC
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Er
Py
Pc
Pr

Px

Pa

ItR = 0.781A x 10Q = 7.81VAC

ITEL
ITEC

I’I‘ER

Py, — Pc = 4.79VAR — 9.68VAR = 4.89VAR

It

0.781A X 6.13V
0.781A x 12,4V

0.781A x 7.81V

4.79VAR

rms

9.68VAR,,,,

6.1W, s

rms

VPR? + P2 = V6.IW? + 4.89VARZ = V6.11 = 7.82VA

X

phase angle = arctan (—R-> = arctan 0.805 = —38.8°

rms

5. Given this circuit and typical circuit values shown, calculate the circuit values specified.

a. XL = h PR =
b. XC = 1 PL =
f= . = i. P =
100Hz "o Lo ) ¢ IR J- Pe
E.=\V) sk 15HY o5~ d b = ko Py =
50v c. IC = l PA =
© t. Ix = m. Phase angle =
g Iy =
Solution:
a. Xp = 2wfL = 6.28 x 100 x 15 = 9.42kQ
b, Xg= —= 1 - L = 3.18kQ
© TG 9nfC T 6.28 X 100 X 0.5 X 10°  8.14 x 10* "
Ea 50VAC
c. Ig = R - sk 10mA,
Ea 50VAC
d-lo = 5= =5 onq ~ >3ImAm,
_ Ea _ 50VAC _
e. Ig = <" Sqsk0 " 15.7mA,,,
f. Ix =1 — Ig = 5.831mA — 15.7mA = 10.4mA
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g It = VIZ + Ix® = V10mA? + 10.4mA® = 14.4mA,
h. Pg = IxEx = 10mA X 50V = 0.5W,

i. P. =LEs=53ImA X 50V = 0.27VAR s

j. Po = IcEs = 15.7mA X 50V = 0.79VAR .

k. Px = P — Pc = 0.27VAR — 0.79VAR = 0.52VAR

1. PA =
PA =
I
m. tan B=—i<—=
Ir

arctan 1.04 = 46.1°

VP2 + P2 = VO5W2 + 0.52VAR? = V0.52 = 0.72VA,p, or

ItE, = 14.4mA X 50V = 0.72VA,
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1. Draw a phasor diagram for this circuit showing voltage and current phasors.

I = I = lo=] 4
@27mA 15mA 8smA| “T™

2. Draw power phasor diagrams for the circuit in problem 1. Calculate the value and sign of the
phase angle.

3. Draw phasor diagrams showing Pythagoren theorem relationships in series RLC circuits.
Write equations for each solution.

4. Given the circuit and typical circuit values below, calculate the circuit values specified.

L = 5mH a Xy =_ 0000 g Ec =
22aa
b. Xp =______ h. P =
2.5sz< [ c. Zt = i P =
IORE : . re -
Ep= 1500 d. I = P =
20V R ) Te
e. Ep = k. Py =
\i R A
/1 f. EL = 1. Phase angle =
Xe = 2000

5. Given this circuit and typical circuit values shown, calculate the circuit values specified.

a. X¢ = g Pr =

o \ b.Ilg = h P =

§= l LC L, = i P =

(D) o Bad MaEe R T———— b -

20V o.osu:l\ e. Ix = k. Py, =
& b A, Iy =_____ 1 Phase angle =
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1. Draw a phasor diagram for this circuit a. X¢= g. Ec=
showing power and current phasors. b. Xt= h. Pg =
C. ZT = i PL =
Xc =1 .
© ko d. IT [ — J- PC =
€. ER S — k. PA = —
f. EL=___ 1. Phaseangle =
X, =
1.5k
8. Given this circuit and typical values
shown, calculate the circuit
R = 1kQ values specified.

2. Draw a phasor diagram for this circuit
showing power and voltage phasors.

R = c = _l_ I =
@ I15A |30A T 10A

VAAAS

3. Calculate the value and sign of the phase
angle in the circuit of Problem 1.

4. Calculate the value and sign of the phase
angle in the circuit of Problem 2.

5. Calculate the value of Z+ in Problem 1.
6. Calculate the value of I+ in Problem 2.

7. Given this circuit and typical circuit
values shown, calculate the circuit
values specified.

10.

5kHz A= Xe = ‘ L=

E, = 10kQ 6kQ 0.5H
A =

aov

VAAAS

a XL = —_— g. PL=

b. Ig = h Pg=

c. Iy = i. Px =

d. IC - J Po=
e. Ip = k. Phaseangle =
f. Pr =

. In a series RCL circuit, which component

will have the most voltage across it?

In a parallel RCL circuit, which component
will have the most current through it?

X, = 400
f=
5kHz
f\, -—L—. C=
Ep = TN 0.2uF
40V
A A
R = 500
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