18 Alternating Currents
Characteristics of A.C. Circuits

The Transformer

An alternating current (a.c.) circuit is one in
which the direction of its current or voltage
varies periodically with time. Instantaneous
current I or voltage V is represented by
I = I0sinωt and V = V0sinωt.

For an ideal transformer, rate of change of flux
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Peak power P0 = I0V0 = I0 R =

V20

is the same in both coils. By Faraday’s Law,
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The root-mean-square (r.m.s) value of an
alternating current is defined as the equivalent
value of the steady direct current which would
convert electrical energy to other forms of
energy in a given resistor at the same rate as
the alternating current,
i.e. Pave = IrmsVrms = Irms2R =

Vrms 2
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Obtaining r.m.s value
a. Sketch out squared graph I2
b. Find the mean over one period to get
<I2>, i.e.

area of graph over one period
period

c. Take square root to find <I2 >
For sinusoidal a.c., Irms =
power dissipated
Pmean = IrmsVrms =
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and mean
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R.M.S values for other types of currents
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Rectified square-wave a.c.: Irms =
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. Hence, induced e.m.f. ∝ number of turns. By

energy conservation, power of primary and
secondary coils must be the same, i.e. IPVP = ISVS.
By conservation of energy,
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In practice, transformers are not ideal due to:
a. Eddy currents induced in iron core to
oppose change of flux (Lenz’s Law). Can
be reduced by using core made of
laminated sheets of iron.
b. Flux leakage. Flux due to primary coil may
not be 100% linked to secondary core.
Reduced by having the two coils wound
around a common core.

Rectification with a Diode
A semiconductor diode is a
rectifier device that has low
A.C
R resistance in one direction
(forward bias) and high
resistance in the other (reverse bias).
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Rectified sinusoidal a.c.: Irms =
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Thus, when the diode is connected in series with
an a.c. supply, only current in one direction flows
freely, resulting in a d.c. output.
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