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Root Mean Square Value Of AC

The root mean square value of A.C (RMS) : Since the value of emf (or current ) in an A.C cycle
continuously changes with time hence we must represent the emf (or current) in an A.C cycle by
suitable mean value, over a complete cycle. If we take arithmetic mean since the total value of emf (
or current ) in the two half cycles are equal and opposite hence the total over a complete cycle is
zero. Hence to get a suitable mean value we square all the instantaneous values where by all
become positive and then are added and the mean is taken. Finally to get rid of square the square
root is taken. This value is known as root mean square value.

Lete=e,sinat — (1)
Theinstataneasemfi.e.the valueof emf at aninstantof timet

€ /s :wfleezdt
T D

e2 :%Eezdt

rms

rms

e2 = l_|'T ef, sin’atdt
Th

62 T
e’ =—"j 2sin?atdt
0

rms 2—|—
2 e|23 ’
s =5 ), (1—cos2at Mt
e’ % J.Tdt—J-T(COSZQ)tht
ms 2T | o o
e2
e2. = —p[T —i(sinZa)T —sin Zw.O)}
2T 20
But o :2?” ~.8in2wT =sin4zr =0
. _& [ 1
€ms = o __( _0)
2T 20
2
2 =
rms 2
2
o2
rms 2
e —Sp
rms 2
i,
rms 2

©SelfStudy.in [EMS - High School Tutorial Class Notes Current Electricity Page 1




Root Mean Square Value Of AC

Physical significance of rms value:
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The A.C source is connected across a resistance R and let H joules of heat is produced per sec. When
a D.C source is connected across the same resistance a constant current say i flow through the
resistance and let again H joules of heat is produced per second. Then this direct value of current is
said to be rms value of current of the given A.C.

Thus rms value of current in an A.C circuit can be defined as that steady value of current which
would produce the same heating effect as the given A.C. The ammeters and voltmeters used for
measurement of direct current and p.d cannot be used for measuring alternating current and p.d.

A.C meters (ammeter & voltmeter) are based on heating effect of current ( H=i’ Rt ) because heating
effect of current is independent of the direction of current. The A.C meters are known as hot wire
instruments. Reading of A.C meters gives the rms value.
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