
CHAPTER-7 ALTERNATING CURRENT

Average or Mean Value of Alternating Current:

AC Circuit Containing Resistance only
All a.c. instruments measure virtual values of a.c. The behavior of an ohmic resistance R in a.c. circuit
is the same as in d.c. circuit. Through alternating EMF and alternating current are in same phase.



AC Circuit Containing Pure Inductance only
Inductive reactance (XL) is the resistance offered by an inductor and is given by
XL = L = 2vL
Through a pure inductor, alternating current lags behind the alternating EMF by phase. angle of 90o

AC Circuit with Pure Capacitance only -Through a pure capacitor, alternating current leads the
alternating
EMF by a phase angle of 90o. XL and Xc both are measured in ohms.





POWER IN AC CIRCUIT: THE POWER FACTOR

P



TRANSFORMER
Principle − It works on the principle of mutual induction. It converts low voltage high current into high
voltage at low current or vice versa.
Construction

Step-down transformer Step-up transformer

Working
Alternating emf is supplied to the primary coil PP’. The resulting current produces an induced current in
secondary.
Magnetic flux linked with primary is also linked with the secondary. The induced emf in each turn of the
secondary is
equal to that induced in each turn of the primary.

Let,

EP − Alternating emf applied to primary
nP− Number of turns in the primary

− Rate of change of flux through each turn of primary coil

Es− Alternating emf of secondary
ns − Number of turns in secondary

Dividing equation (2) by (1),



 For step-up transformer, K > 1
∴ Es > Ep

 For step-down transformer, K < 1
∴ Es < Ep

 According to law of conservation of energy,
Input electrical power = Output electrical power
EpIp = EsIs

Transformers are used in telegraph, telephone, power stations, etc.
Losses in transformer:
Copper loss − Heat in copper wire is generated by working of a transformer. It can be diminished
using thick copper wires.
Iron loss − Loss is in the bulk of iron core due to the induced eddy currents. It is minimized by
using thin laminated core.
Hysteresis loss − Alternately magnetizing and demagnetizing, the iron core cause loss of energy. It
is minimized
using a special alloy of iron core with silicon.
Magnetic loss − It is due to the leakage of magnetic flux.
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