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CIRCUIT DIAGRAM

DERIVATION

GRAPHICAL REPRESENTAION OF VOLTAGE AND CURRENT AND
PHASOR DIAGRAM
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V=vsinwt

Vr=IR

V-VR=0
VmSinwt-IR=0
VmsSinwt=IR

I= vmsinwt/R
I=lnsinwt

Compare first and
last equations,

The phase
difference between
voltage and current
is zero

Iy, sin (ot)

h ®

N

i A

VAT

o=
A,

ot

7=
Vi sin ot

Y

\

INDUCTOR

L
(U]

A
\&

v =V, sin ot

Applied emf is
V=vpsinwt.
The back emf in the

inductor is
di

= —L—
€ dt

V+e=20

V=vpsinwt = LE
m dt

di=va sinwtdt

integrate on both
sides
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Substitute in i.
. Um . _
= sin(wt — /2)
compare Vand |,
the phase
difference between
themiis g
voltage leads the

T
current by >

CAPACITOR

X

V=vmsinwt

The emf across the
capacitor =q/C
V-q/C=0
q/C=Vmsinwt

q=C V=Cvpmsinwt

i=dq/dt=d(CVZs;inwt)
=C wvmcoswt

Substitute
coswi=sin(wt + TZ—t)
1=C wVn sin(wt +
m/2)

=va sin(wt + m/2)

Cw
=I,, sin(wt +m/2)
Compare | with V.
The phase
difference between
themis /2. That is
the current is
leading the voltage
by /2
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