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e = e, sin(wt) Induced emf e, = L= - dg _d(C.e)
e e 8 = . sin(wo) Applied emf e should be eqlzial Cciit dt
i =—=—sin(wt) =i, sin(w i . _ @ )
R R ? and oppOSLte e= —e,=L— It L= dt (C. o sin(w?))
Waveform: . d .
=— dt Integrating, i=Ce %sm(wt)
B i = Ce,cos(wt).w
di = dt e, e,
; = s i= Tcos(wt) = X—cos(wt)
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J e, sin(wt) dt wC
L e, s
e |— COS((I)t) L= X_ sin ((l)t + E)
=—|—7 c
L W T
€ e Thus, current leads voltage byz
=— —Lcos(a)t) =— }Tcos(wt) 1 1
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Phasor Diagram: . e, . (T L where X¢ = R = 2nfC
i= ——sm(—— wt)
Xl 2 is the reactance of capacitor
‘ b i—e—sm(wt—z) S.1.Unit Q
XL 2 Waveform:
i Iy e sinmt s
z},sin(otI Thus, current lags voltage bya o
ot Ty oo
= 2 where X; = wL = 2nfL “J
is the reactance of the inductor Y
S.1.Unit Q
Power P = e, 5 Xiypys COS QP Waveform:
€o io € io oLt Phasor :
= cos0® = — e
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Phasor: T
R 2 P = erms Xirms cos— = 0
i , NOTE:
e, smot forDC,f =0
o i , ,
o:t thus X;, = 0and X; = oo
90 isin(wt-n/2) Thus, coil or inductor act as short
) circuit for DC and capacitor blocks DC
l ............. io
. T As f increases, X increases
P = erms Xipms COSE =0 and X¢ decreases
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SERIES LCR CIRCUIT
-—lC R

L=

L

Ue

Phasor:
€L 4

e = er? + (e, — ec)?
iZ = J(iR)? + (iX,, — iX)?
Z =\R%+ (X, —X()?

Impedance triangle

NOTE:

X, — Xc

t = —

an ¢ R

(l)lf XL > XCI

tan ¢ is positive and

circuit will be inductive,
voltage will lead current by ¢

(DIf X, < X,
tan ¢ is negative and

circuit will be capacitive,
voltage will lag current by ¢
(iii) If X, = X,

tan¢ = 0, circuit is resistive
Zmin = R and

. . . eO
current is maximumi, = —
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SERIES RESONANCE (Acceptor
Circuit)

IfXL=XC'

L1 , 1

wr=0c Y TIc
1

VLC

thus, Resonant frequency

1
f=—
2mVLC

At resonance,
tan¢ = 0, circuit is resistive

Zmin = Rand
. . . eO
current is maximum i, = R

P = erms lrms- COSP
iy e, -1y
— .—.cos0 =

% 2

PARALLEL RESONANCE (Rejector
Circuit)

i L i
i ic
, | |
¢
—®r
If X, = Xc,
wlL = i, w? = L
wC LC
1
VI
thus, Resonant frequency
1

f=———
2mVLC

At resonance, i is minimum
Z is maximum

Q- FACTOR/QUALITY FACTOR

Q factor of a series resonant circuit is defined
as the ratio of resonant frequency to the
difference in two frequencies taken on both
sides of resonant frequency such that at each
of these frequencies the current amplitude is
1/v2 times the value at resonant frequency.

i,=e/R
[| P AT Bandvidin =240
5
=
|
=
g
(=}
B
g
=
O
0, 0, 0, — 0
a,=0-Ao
@®,= 0 FA0
Resonant frequency  w,
Bandwidth T 2Aw
Definition:

Peak value: Peak value of an alternating
current (or emf) is the maximum value of the
current (or emf) in either direction.

Average / Mean value:

Average value or mean value of one HALF
cycle can be found as follows:
Average or mean value of current
Jo ip sin@d6 i, [ sinf dO
I N (T
_ip[—cosB]5 _ i,[—cosm — (—cos0)]
T om-0 T
2i, .
="2-0.637i,
4

Similarly, mean or avg value of voltage

2e,
over one half cycle =

=0.637¢,

NOTE: Average value over a full cycle of sin or
cos wave is zero.

Effective value / Virtual Value / RMS value:

Consider an AC current of peak value io passing
through a resistor R and producing heat H in
time t. Then, the steady value of current,
which produces the same heat in a resistor (R)
in same time t is called as
effective/virtual/RMS value of current.

RMS value can be found as follows:

2702 sin?6 d

RMS Val t=
alue of curren o

i [I" sin?6 dg

2m
\/1’02[27I 1 — cos26
- &), ) e
T Jy 2
iy? sin207*"
- s
i3 2 Iy
.2
lO L(J
= |-——.2n=—=0.707
41 2 to
Similarly,
e
RMS voltage = — = 0.707 e
g 2 o
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