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[IP w is varied, then at a particular frequency (wg), X = XL}
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[a)o is resonant angular Prequencq}

Impedance is minimum (Z = VRZ + 02 = R)
and purely resistive circuit

[Current is maximum (i,,, = Vp,, /R) }
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RESONANCE
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For resonance condition, X, = X
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RESONANGghical representation

X,,Xc, R
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[Resonance condition, X, = X,J




RESONANGghical representation
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[Resonance condition, X, = XL}




RESONANGghical representation

1 2
Z=jR2+(2nfC—2nfL)

Zmin = R

Capacitive, Inductive,
Xc> X, Xd< Xy

[Resonance condition, X, = XJ
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@ Question

What is the value of inductance L for which the current is maximum in a series LCR
circuit with € = 10 uF and w = 1000 s 17
sl , hid 1_

1 1
1 mH 10 mH 100 mH Cannot be calculated
unless R is known
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For maximum current in series LCR circuit,
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X, =X>wL = —
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For maximum current in series LCR circuit,

1
X, =Xc> wl = —
L c = W wC
1 1

~ w2C  (1000)2 x 10 X 10-6

L
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@ Answer

What is the value of inductance L for which the current is

circuit with ¢ = 10 uF and @ = 1000 s~

maximum in a series LCK

1
©
1 mH
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Cannot be calculated
unless R is known
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Tunin

To hear one particulgr radio station,

radio tuning Is required.
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Tuning
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v = v, sin(wt)
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RESONANOKDTH & POWER
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e The current will be 1/+/2 times the maximum value of current at w; and w,.
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At résonance, Power will be maximul
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~wq and w, are called
/" as half-power points
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a)oj w(rad/s)

The quantity (wy/2Aw) is regarded as
a measure of sharpness of resonance.
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Sharpness of resonance TV

Quality Factor, Q
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The quantity (wo/2Aw) is regarded as
a measure of sharpness of resonance.
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arpness or resonance A — R

Quality Factor, Q

fit resonance, Q can also be defined as
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The quantity (wo/2Aw) is regarded as lowgL Lo
a measure of sharpnless of resonance. = iR — woCigR
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@ Question

Which of the following combination should be selected for better tuning of an
L-C-R circuit used for communication?

I S 1 I
R =251, R = 20 (), R =25, R =15,
L=15H, L=15H, L=25H, L=35H,
C =45 uF C =35uF C =45 uF C =30urF
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For better tuning, the quality factor of the circuit should be high.

! -1 1 1

a G e @
R =250, R =20Q, R =250, |
L=15H, L=15H, L=25H, L should be hjgh'
C = 45 uF C =35 uF C = 45 uF |

1 |L| L should be high. |

Value of R and C should be
minimum




@ Answer

Which of the following combination should be selected for better tuning of an
L-C-R circuit used for communication?

I L] 1
R =251, R =251, R =25, R =15,
L=15H, L=15H, L=25H, L=35H,
C =45 uF C =35uF C =45 uF C =30urF
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LC OSCILLATION)

Now the same oscillation and steps
| Step ﬂ will occur




LC OSCILLAI4EMNLion

period

At t = 0,
Current, i = 0
Charge on capacitor, q = qm

Induced emf across the inductor, L Z—i = (




LC OSCILLAIEEINtion

period
At time, t

Current = i

Charge on capacitor = g

Potential difference = fCI—

Induced emf across the inductor, L Z—i_ =0




LC OSCILLAI4EMNLion

Applying Kirchgﬁ&‘,q_%w




LC OSCILLAI4EMNLion

Applying KirchR&l%q_%w

q di i dq
S L—=0..(1) | i=——
c "dt D=7
dq |
d(——) 2
q dt) _ o4 .9 _
c 7 9% ctae Y
d*q q
dt2+ﬁ_0}
For a particle in SHM
I = 0...(3 i w = E
dt2+w0x— ..(3) i —Vm
oL 1
W°=—=>0W=—=
LC VLC




LC OSCILLAI4EMNLion

period

d“q q
2t e =0.(2)




LC OSCILLAI4EMNLion

period

d“q q
2t e =0.(2)

For a particle in SHM

d*x i B G;
ﬁ+wox—0...(3) | w = ;”L-
L
1 1
wr=—>w=—

LC VLC




LC OSCILLAI4EMNLion

period
d?x |

F+w§x=0...(3) i W =

VLC




LC OSCILLAI4EMNLion

period
d?*x '

—twix=0..(3) W=

x = Acos(w,t + @)

q = qm cos(w,t + @) ... (4) i

éq = qm cos(wot)é

VLC
Att =0,9 = qn

= qm= qm cos(¢)
=>cos(p) =1=>¢ =0




LC OSCILLAI4EMNLion

period
q = qm cos(w,t) ... (5) i 0 =

S~
S




LC OSCILLAIdCINtion

period
l 1
q = qm cos(wyt) ... (5) A p—
" ’ | VLC
d |
=i =——[qncos(wot)] | . _ dgq
dt =

=1 = w,qy,sin(w,t)

é i = iy sin(wyt) E\) i ln = Woqm




LC OSCILLAI4EMNLion

period
q = qm cos(w,t) ... (5) i w =

i = i, sin(w,t) ... (6)

Slis
)

I .
- lm = Woqm




LC OSCILLAI4EMNLion

period

q = qm cos(w,t) ... (5) E 0 =

i = i, sin(w,t) ... (6)

2 1
v==L, v = - Li?

h
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lm = Wo(qm




LC OSCILLAI4EMNLion

period

q = qm cos(w,t) ... (5) W =

i = i, sin(w,t) ... (6)

2
qc 1
UTotal — i + ELLZ




LC OSCILLAI4EMNLion

period |
q = ¢y cos(w,t) ... (5) i W = b i i = Wyqmm
| vLC
i =i sin(wyt) ... (6) | |
i 1
2 ] = —
q 1. | 2
Urotar = 2C + ELLZ | Wy C
(¢ cos(w,)]? 1 1
(qm)*

Urotal = T [(cos? w,t) + (sin? w,t)]

G
{UTotal — ﬁ})
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LC OSCILLARENY o

Capacitor Inductor

Fully charged capacitor

Energy

Fully charged capacitor
(Polarity reversed)

Fully charged capacitor



