Resonance

[ M Multiple Choice Questions]

Q.1

Q.2

Q.3

A series resonant circuit has an inductive
reactance of 1000 Q, a capacitive reactance of
1000 Q and aresistance of 0.1 Q. If the resonant
frequency is 10 MHz, then the bandwidth of the
circuit will be
(@ 1kHz

{c) 1MHz

(b) 10kHz
(d) 0.1kHz
[ESE-1999]

The circuit shown in the figure below, will act as

an ideal current source with respect to terminals

Aand B, when frequency is

116 H
OO °A
vit) C:) —=1F
oB
(@) zero (b) 1rad/s
() 4rad/s (d) 16rad/s

[ESE-2000]"

The value of the capacitance ‘C' in the given ac
circuit to make it a constant resistance circuit
OR for the supply current to be independent of

its frequency is
1H -L c

V(~,
. 4Q

Q.4

Q.5

Q.6

(@ 116F
(c) 1/8F

(b) 112F

(d) 1/4F  [ESE-2001]

The resonant frequency of the given series
circuitis
M=1H
Lo
o
2H 2H 2F
(@ 1/2r43Hz  (b) 1/4n/3Hz

(©) 1/ 4nJ2Hz (d) 1/nv2Hz
[ESE-2001]

Assertion (A): A series R, — L and a series

R,— C are connected in parallel. Parallel

resonance will occur at all frequencies when

RZ=R2=L/C.

Reason (R): An inductor must be operated

below the self-resonant frequency.

(a) Both A and R are true and R is the correct
explanation of A

{b) Both A and R are true but R is NOT the
correct explanation of A

(c) Alistrue but Ris false

(d) Ais false but R is true [ESE-2002]

The impedance of a parallel RLC network is

bs
Z2(8)=—5——
(=) s? +0.58+100
and Care, respectively

(@) 10 Q,1/20H,1/5F

. Then the value of R, L

(b) 19Q1/2H,1/5F
(c) 109, 1/20H, 1/2F
(

d) 2Q,1/20H,1/5F [ESE-2003]

Q.7

Q.8

Q.9

A series L-C-R circuit has a resonant frequency
f, with R=1Q, L=1H and C=1F If the
components’ values are tripled, the new resonant
frequency will be

(@) 3f, (b) unaltered
o fo ]
(c) 3 (d) 3 [ESE-2012]

Consider the following circuit:

o(®> L c=

For what value of w, the circuit shown above
exhibits unity power factor?

1 1

(a) _\/ﬁ (b) [?\/T?—TF]

© !

) L
[JLC—RZCZ] RC

The transfer function H(s) = Yo(s) of an R-L-C
Vi(s)

[ESE-2004]

st 108
circuit is given by H(s) = I The
Quality factor (Q-factor) of this circuit is
(@ 25 (b) 50
(c) 100 (dy 5000
[GATE-2004]

Q.10 The condition on R, L and C such that the step

response y(t) in the figure has no oscillations, is
L R

u(t) 1) IC | y(®

[GATE-2005]

Q.11 In a series RLC circuit,

y
= s = y d = F-
R=2kQ, L=1HandC 400p

The resonant frequency is

(b) 1 x10* Hz

(@) 2x10*Hz
T

(c) 10%Hz (d) 2rx10*Hz

[GATE-2005]

Q.12 Which one of the following statements is not

correct for the circuit shown below at resonant
frequency?

(@) The currentis maximum

(b) The equivalent impedance is real

(c) Theinductive and capacitive reactances are
equal in magnitude

1 fC
(d) The quality factor equals VL
[ESE-2005]

Q.18 In a series R-L-C circuit, the maximum voltage

across the capacitor occurs at a frequency

(@) double the resonant frequency

(b) equal toresonant frequency

(¢) /2 times the resonant frequency

(d) below theresonantfrequency
[ESE-2006]

Q.14 A series R-L-C circuit, excited by a 100 V,

variable frequency source has a resistance of
10 Q and an inductive reactance of 50 Q at
100 Hz. If the resonance frequency is 500 Hz,
what is the voltage across the capacitor at
resonance?
(@) 100V

(c) 2500V

(b) 500V
(d) 5000V
[ESE-2006]



Q.15 Inthe circuit shown in the figure below, for what
value of Cwill the current | be in phase with the
sinusoidal source voltage V= sin2t?

I]—
v, (9 —Yo) (1+/1)Q
@ 5 ©) 2F
(©) %F (d) 1F [ESE-2006]

Q.16 Width of resonance curve in an R-L-C network
is determined by which one of the following?
(@) Ralone (b) Lalone
(c) Calone (d) AlR Land C
[ESE-2008]

Q.17 A series RLC circuit has a bandwidth of
300 rad/sec at a resonant frequency of
3000 rad/sec when excited by a voltage source
of 100 V. The inductance of the coilis 0.1 H. The
value of R and the voltage across C are,
respectively
(a) 10Qand 100V
(b) 30Q and 100V
(c) 30Qand 1000V
(

d) 300 Q and 1000V [ESE-2013]

Q.18 Two magnetically uncoupled inductive coils have
Q factors g, and g, at the chosen operating
frequency. Their respective resistance are A,
and A,. When connected in series, their effective
Qfactor at the same operating frequency is
@ aq +q,

(b) (1/q,) +(1/qy)
(©) (4R + LRR, + Ry)
(d) (q,R, + GAMR, + Ry
[ESE-2013]

Q.19 In the circuit shown in the figure, the angular
frequency o (in rad/s), at which the Norton
equivalent impedance as seen from terminals
b-b’ is purely resistive, is

1Q 1F

+
10 coswt (Volts)

0.5H

000,

ob

[GATE-2014]

Q.20 The low-frequency circuit impedance and the
high-frequency circuit impedance for a series
resonant circuit respectively are
(@) capacitive and inductive
(b) inductive and capacitive
(c) resistive and inductive

(d) capacitive and resistive [ESE-2015]

80 Numerical Data Type
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Q.21 The quality factor of the circuit shown in figure is
R 50H 200 uF
——MW— 00— —
|

|v.|=40v

0O
-/
20cos 10tV

Q.22 The resonant frequency of the circuit shown in
figure is rad/sec.

3F 6F
80— b————

Q.23 For the circuit shown below resonant frequency
fy is kHz.
10Q 1mH

+ —

V, (jo)
2 (o) ’ Vy(jo)
Znj0) 50 nF <>
] |

[-x@

T1.

T2,

T3.

Try Yourself ]

In the given network. Find the value of ‘R’ such
that the reactive power generated by the source
is zero. Value of ‘A’ in ohms

2coswt C—b

1F

4H T
Find the voltage across capacitor when voltage
across resistor is maximum

050 2H OS5F

—MWW—a—
()
O/
20V (P-P)
(a) %V (b) 40V
(c) 20V (d) 10V

In a series RLC circuit with frequency of
resonance as f,, voltage across resistor,
capacitor and inductor are Vg, V, and V,
respectively. Then at any frequency f, which of
the following is true

(i) |Vcl > |VLI if f> fO

Gi) |Vo|< V| if F< £,

(iii) Vg leads source voltage if f< f;
() V| =|Vc!=\Va| if f=£,

(@ () and (ii) (b) (iii) and (iv)
(c) (iii) only (d) (iv)only

T4.

T5.

Find impedance (2) at resonance.

2Q
== 625 yF
0.16 H
r
Z
(@) 1.28Q (b) 12.8 Q
© 20 (d) 128 Q

Find average power conumer by the circuits at
resonance.

20 4 H

@)




