
4.34 ELECTRIC CIRCUIT ANALYSÍ 

L-C 

I2 NLC V 
f R is also negligible, then 

1 

Ir2x VLC 2r LC 

Resonant frequeney Ir2r VLC which is same as tor series resonance. 

EXAMPLE 31: Find the resonant frequeney in the ideal paralel LC eireuit shoun in figu 
LOTS 

(100 V 50 m 0.01 uF 

Solution: 
V 100 V, L = 50 mH, C = 0.01 uF 

Resonant frequency Tr 2T VLCT50 x 103 x0.01x 10 
6 

f= 7117.625 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 
102 

-jl2 2 

(AU/EEE 2007) 

Solution: 

1 Net Admittance Y E 10-j12 5 +jX 
1 

y- 10+j12 5-jX Y =-
10 12 5 +Xg 
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10 5 12 Y 244 25+ x 244 25+ X 

resonance condition, the susceptance becomes zero. 
At 

12 
25+ X 244 

12X-244X1, + 300 = 0 

Divide throughout by 12 

X-20.33x + 25 =0 

20.33 t V(20.33)-4x 25 
2 

20.33 t413.3089- 100 
2 

20.33 t 17.7 
= 19.0152 (or) 1.3142 X 2 

X = »L 

1.314 19.015 L 1000 100 

L = 19.01 mH (or) 1.314 mH 

MPLE 33: For the parallel network shown in figure, determine the value of R for XAMPLE33 
reonance. 
HOTS 
Solution: 

The total admittance is given by 10 

8i10 -j2 
Y 

10+j10 R-j2 

R+j2 10-j10 Y = 
10+102 R2+4 
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Y=10-10 R+2 
200 R+4 

Y= 10 R 
200 R+4 

10 

- 0.05 Y=0.05+ 
L 

At resonance, the susceptance becomes zero. 

2 
2 - 0.05= 0 
R2+4 

2 

R4 
2=0.05 ; R+4=0.05 

R+4 40 

R36 

R=6 

4.2.1 ALC parallel circult 

Consider the parallel RLC circuit shown in figure 4.9. In the cireuit shown, the 

condition for resonance occurs when the susceptance part is zero. 

Admittance Y= G + jB 

Y-R joC 
joL 

Fig 4.9 
The frequency at which resonance occurs is 

,C-|=0 

o LC 

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

f fp, the current is minimum. 
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R 2t x L 

Q-2fLR R 
oL 

In the case of a capacitor, the maximum energy stored 5 CV 

Energy dissipated per cycle = 

9R 

Cv 
Q 2T x 21fCR = oCR 

4.2.2 Magnification 

Current magnification occurs in a parallel resonant circuit. The voltage applied to 

the parallel circuit V=IR 

V =1Q 

oL oL 

Ic =IRo,C =1Q, 
,C 

Therefore, the quality factor 

9-(or) 
EXAMPLE 34: Determine the value of R, in the network shoun in figure to yield resonane 

(AUEEE May 2008) 
62 

Rc 

-j22 
LOTS 

Solution: 

RL 62, XL = 10 2, Xc =22, Rc =? 
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Condition for resonance, X Xc 
Ri+XR+X 

10 2 

6+10 R+22 
10 (R+ 4) =2 (6 + 10 
10 R+ 40 = 272 

10 R=272-40 232 

R==23.2 10 

Rc 4.816 2 

EXAMPLE 35: In the parallel RLC circuit in figure, calculate resonant frequency, 

andwidth, Q fuctor. 

LOTS 

-) 
10 sinot 

sk 0.2mHT8uF 

(AU/EEE - May 2006) 

Solution: 
1 

Angular resonant frequeney ,LC 
= 25000 rad/sec 

V0.2x 10 *x8x 106 

250003978.8 Hz 
Resonant frequeney 2T 2T 

1 
1 

-6 15.625 

Bandwidth BW RC 8x 10x8X 10 

BW= 15.625 rad/second 

8x 10 

-factor L 25000* 0.2 x 10 R 

1600 
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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) 
52 

-j102 

HOTS 
Solution: 

RL 22, Rc = 5 9, Xc = 10 2, L =? 

Condition for parallel resonance 

AL Ac 
R+XRe +X 

10 

+X3+ 10 
4+X0.08 

X=0.08 (4 + X 
X =0.32 +0.08 X 

0.08 X-X + 0.32 = 0 

X-12.5 X, + 4 =0 

12.5 t V156.25 10 12.5 t 11.84 
2 

X1= 12.17 Q or 0.33 Q 

Case I: 

X= »L= 12.17 2 

12.17 
L= 

5000 

L 2.434 mH 
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Case Il: 

X = 0.33 

L=L_ 0.33 66 H 5000 66 H 

L 66 H 

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

sonates 
when f= 100 Hz 

CAU/ECE -May 2006) 

v 
60 c 

HOTS 

Solution: 
RL =8 2, X; = 62, R=89,f= 100 Hz, C =? 

Condition for parallel resonance 

X 
R+R+ 

Xc 6 

83+62 82+x 

Xc 
0.0664 +Xc 

0.06 (64 +X=X¢ 

3.84 +0.06 x-Xc =0 

.06 X-X+ 3.84 = 0 

-16.66 +64 = 0 

X 
16.66 t 

V277.55-256 

16.6 

Xc 

16.66 t 4.64 

2 

2 

=10.65 Q or 62 



Case I: 

1 
When Xc = 27 fC 10.652, 

1 
C 

21t fXc 2tx 100x 10.65 

C 149.44 u F 

Case Il: 

When Xc = 6 2, 

1 
C 

2Tx 100 x6 
265.25 F 

C265.25 F 

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

in figure below. 
R L 

(AU/EEE - Dec. 2010, May 2005) O000-M 
C 

HOTS 

Solution: 

Impedance Z1 = R +jXz 

Impedance Zg= -j Kc 
R-jXL XL R 1 

Admittance Y1 R+iX, R-JXR+ X R +XE 

Y-G-jB 
where G, - Inductive conductance 

B- Inductive susceptance 

-1 

Xc Y2c 



FSONA 

Y2 j Bc 

YegY1+Y2= GL +jBc-i B 
Bc= BL Condition for resonance is 

R +X 
o,L 

o, C= R+(,L 

L 
R2+(0, L) 2 

R + (o, L = 

co,L,--Rr* 

2 

V 
Or 

Resonant frequency I, 2t 

fr2 

na , 
are the half power 

frequencies. 

LATS 

LE 39: Show that in a 
series RLC 

circuit, 0 = 
where o. is the resonant 

XAMPLE 39: 
quency 

olution: 
1 

LC 
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