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A : Various components across a.c. supply

S1 . Phase relationship Average
. Alternating Alternating between voltage Impedance Power
No. voltage current and current Loss
1. Pure resistance
V=V, sin ot =1, sin ot In phase Z=R IR
2. Pure inductance
V=V, sin ot I=1, sin (0z-90%) Current lags by 90" Z =X, =oL=2nvL nil
3. Pure capacitance | .
V=V, sin ot I=1, sin (0z+90°) Current leads by 90° Z=Xc==E=2mC nil
4. | Series resistance
and Pure inductance Z ='\/ R*+ Xi
V=V, sin ot =1, sin (ot- ®) Current lags by @ V. Leos @
5. |Series resistance N )
and Pure capacitance Z = \/ R+ XC
V=V, sin ot =1, sin (0t+ D) Current leads by @ Vims Lincos @
6. | Series resistance
inductance and
capacitance
(i)Predominantly
inductive B 5
V =V, sin ot [=1,sin (ot- @) Current lags by @’ Z=NR+ (X -Xo) V. Lo cos @
( ii) Predominantly
capacitive
2 2
V=V, sin ot I=1, sin (ot+ @) Current leads by @’ Z=\R+Xc-Xy) V.o L X cOS @
B. GRAPHS AND CIRCUIT DIAGRAMS

B-1. AnA. C. source connected to a resistor of resistance R is shown in figure. Such a circuit is known
as a resistive circuit.
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B 2. Phasor diagram for pure resistive circuit is shown in figer
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This diagram shows that the phase difference between I and V is zero

B 3. An alternating source is shown connected to an ideal inductor of inductance L in figure. Such a

circuit is known as purely inductive circuit. L
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The phasor diagram for purely inductive circuit is shown in figure

B 5. X, versus v diagram of a purely inductive circuit is shown figure shows that X increases linearly
with the increase in the frequency of the current.
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B 6. Alternating source connected to a capacitor is shown in Figure. Such a circuit is known as purely
capacitive circuit. The capacitor is periodically charged and discharged when alternating voltage is
applied to it. C
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Phasor diagram
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B 8. Comparing [,= m) with |, :TO’ we conclude that ( Co ) has the dimension of

resistance. The term (I /Cw) is known as Capacitive reactance ( X,.)
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B 9. Consider an a.c. source of e.m.f. E (r.m.s. value) connected to a series combination of an inductor of
pure inductance L. and a resistor of resistance R as shown in Figure.
Let I be the r.m.s. value of current flowing through the circuit.
The potential difference across the inductor is givenby. V, =1X, ... (i)
Voltage V, leads the current I by an angle of n/2 when a.c. flows through the inductor. In figure
V, is represented by OB along Y-axis and current I along X-axis
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(to be continued .............. ) Ambarnath Banerjee
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