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Resonant frequency £, =~ i o which is same as for series resonance.
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EXAMPLE 31: Find the resonant frequency in the ideal parallel LC circuit shown in figuré

LOTS

<~ 100 V gso mH == 0.0l pF

Solution :

V=100 V,L=50mH, C =0.01 pF
1 1
2nNLC  9r\50x 10 %% 0.01x 10~ ©

Resonant frequency f,. =

f,=17117.625 Hz

EXAMPLE 32: Find the value of L at which the circuit resonates at a frequency of 100(
rad/second in the circuit shown in figure.

HOTS

5Q 10Q

-j12Q B
L T (AU/EEE - 2007

Solution :

Net Admittance Y = —-—1‘- 1

10 - 112 5+1X
10 +512 5 sz

Y_
102+ 122 5 x2
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At resonance condition, the susceptance becomes zero.

12X% — 244X, + 300 = 0
Divide throughout by 12 % ‘

X% - 20.33X, +26=0

2033 + \(20.33)% — 4 x 25

B 2
20.33 + /413.3089 - 100
X, = )
X = —2—912%—1—7—'—7- =19.015%2 (or) 1.3140Q
X, = ol
1 = 19:016 1.314

1000 ™ 1000

L = 19.01 mH (or) 1.314 mH

Z:MPLE 83: For the parallel network shown in figure, determine the value of R for
Mance,

y

The tota) admittance is given by

1 1 ~-20
. e jioa T

100 R

104,10 R-j2

10-j10  R+J2

Y= e g L
102 + 10% R*+4
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10-j10  R+)2
200 "RZy4

(10 R [_2 10
200 R?44 " RP4 200

o]

Y=

Y= 0.05 +

R2+

At resonance, the susceptance becomes zero.

2

——-0.05=0
R°+4
2 2, 4__2
R2+4-005 R’+4=50
R%2+4=40
R%=36
R=6Q

4.2.1 RLC paraliel circuit

Consider the parallel RLC circuit shown in figure 4.9. In the circuit shown, the
condition for resonance occurs when the susceptance part is zero.

Admittance Y=G +jB

Y'-‘%-l'ijt}lE C.Dv igk gL oL
Y=z j[mc—ﬁJ ‘
The frequency at which resonance occurs is Fig 4.9
(m,C - _(-olz }: 0
=\T=

The voltage and current variations with frequency are shown in figure 4.10. At

f=f,, the current is minimum.
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1 2
In the case of a capacitor, the maximum energy stored = 3 cv

- V:o1
Energy dissipated per cycle = 2R * I
2 (W)
V2
— X
2R

Q =2nx

= 2nfCR = oCR

|

4.2.2 Magnification

Current magnification occurs in a parallel resonant circuit. The voltage applied to
the parallel circuit V =IR

\%4 IR
ST AT A
\%4
IC=T=IR0),.C=IQ,.
o C

r

Therefore, the quality factor

Ic

I

EXAMPLE 34: Determine the value of R, in the network shown in figure to yield resonance.

@ _Z

jloQ

I
Q.= TL (or)

(AU/EEE - May 2008)

||

— =20
LLOTS

( Solution :

RL=6‘2,XL= IOQ,XC=29,RC=?
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£50
= 4.39

Conditi

2
10 R% = 272 - 40 = 232

232
Rc—~1-0~—23z

Ry =4.816Q

XAMPLE 35: In the parallel RLC circuit in figure, calculate resonant frequency,
andwidth, @ - factor.

- (L Y i
Q > < 8k go.zmﬂ - 8uF
10 sinot | ) :
(AU/EEE - May 2006)
. r
. ! ! = 25000 rad/sec

Angular resonant frequency ©. =y~ 10210 P x8x 10" 6

. 25000 _ 39788 Hz

Resonant frequency =45 = on

1 -15.625

1
Bandwidth BW = RC ™ 10 « 8x 10"

/—‘-’_’—’__—
BW 15 625 rad/sechldj

R 8><10
Q - factor ———-”'I: 25000%0 );<10
i’ Q 1600 J

-3
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EXAMPLE 36: The circuit shown in figure is resonant at a frequency of
®= 5000 rad/s. Find the value of L.

———————— )

[ (AU/ECE - May 2006) |
% 50

' Solution :

RL=2Q,RC=SQ,XC= 10 Q,L=?
Condition for parallel resonance

X, X
R} +X? RL+X%

XL 10
22 + X2 524102
XL

2
4+XL

=0.08

X, =0.08 (4 + X2)
X; =0.32+0.08 X7
0.08 X7 - X, +0.32=0
X;-125X, +4=0

12.5 +V156.25 - 10 12.5 + 11.84
X, = 2 N 2

X, =12.17 Q or 0.33 Q

Case I:

X, -0L=1217Q

Lo XL 1217
w5000

L =2.434 mH J
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1L
ge
. X; =0.33Q
L= XL _033
© 5000 %6nH

LE 37: For the circuit shown in figure, determine the value of C at which it

vsonates when =100 Hz.

VG) Z z,

6Q

(AU/ECE - May ZOOG)AJ

I
Ji
Q

HOTS

Solution :

RL=89,XL=GQ,RC=SQ,f=1OOHZ,C=?

Condition for parallel resonance
XL Xc
RZ+X2 RE +Xg

6 _ *Xc
82 + 62 82+X%
Xc

e 2
0'06—64+XC

0.06 (64 + X%‘) = XC
38440.06 X2 - X =0
06 X, - Xo+384=0
X oo
(~16.66 X+ 64 =0 |
¢ 56 16.66 +4.64

J2717.55

16.66 +

)

e

- 10.65 8207 6 €2



Case I:

. 1
When X = o /F =10.65Q,

1 1

v - e

T onfX. 2rx100x10.65

C=14944 0 F
Case 1I:
When X =6 Q,
C= 1 =265.25u F
T onx100x6 oo
C=26525uF

EXAMPLE 38: Obtain an expression for the resonant frequency for the circuit shown

in figure below. R L

—/ T —WW— (AU/EEE - Dec. 2010, May 2005)

Solution :

Impedance Z; =R +j X,

Impedance Zy=-j X

. 1 R-j X R X
Admittance Y, =- - X w— = — = - ; ;
TRijX, R-jX, R+x} TRE+ XD

Y, =G -JjBy
where G - Inductive conductance
B; - Inductive susceptance

. -1 j1
Y. = e =
27jXe Xc



Yo =j B¢
Yoq=Y1+Y2=GL+/Bc~JBL
Condition for resonance is Baei,

1 X

o, L
"R+ (@ L)

o, C

C = L
" R2+ (0, L)’

L
R*+ 2_L
24 (. L) =

L 2
(er)Zz—C—_R

2 I_E
O-=7C | L

—— «f where ®, is the resonant

q“en 1 ; ] ’ [l)l) -—
‘ ‘1) e the

ltiop .
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