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Alternating Current & EM Waves

Voltage or current is said to be alternating if periodically it changes its dir. and magnitude.
i = I0  sin wt         v = V0 sin (wt + f)

t

0
t

0

idt
Average current =

dt

ò
ò

    

t 2
0

rms t

0

i dt
i =

dt

ò
ò

AC ammeter and voltmeter reads RMS value of current and voltages respectively Þ i0 > irms > iAV
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AC THROUGH LCR CIRCUIT
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Power  in AC Circuit : V = V0sin wt
i = I0 sin(wt + f)
Power = Vrms irms cos f = i2 R            
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Wattfull current = irms cosf
Wattless current = irms sinf
Wattless power = vrms irms sinf
Where cosf = Power factor
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CHOKE COIL
It is used to control alternating current without any power
loss. It is an inductor and low resistance.

high L, low R  LZ X Power 0» Þ =

LC - OSCILLATION
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RESONANCE IN SERIES LCR CIRCUIT
At resonance
• XL = XC or VL = VC

• Z = R = min Þ 
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• Angle (or phase defference) Between v and i = 0°
• VR = VSource
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• Q value = 
Resonance frequency

Band width
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Maxwell's equations
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Ñ (Gauss's law of electricity)
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lÑ  (Empere – maxwell law)

DISPLACEMENT CURRENT
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Electromagnetic wave :
Ex = E0 sin(kz – wt)
By = B0 sin(kz – wt)
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If total energy transferred to a surface in time t is U, total
momentum delivered to this surface is p = U/c.

VC + VL =0  
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Q = Q0 cos wt  Þ i = –i0 sin wt    where i0 = Q0w

where 
1

LC
w =  frequency of oscillation
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KEY POINTS
• An alternating current of frequency 50 Hz becomes zero, 100 times in one second because alternating current

changes direction and becomes zero twice in a cycle.

• An alternating current cannot be used to conduct electrolysis because the ions due to their inertia, cannot follow
the changing electric field.

• Average value of AC is always defined over half cycle because average value of AC over a complete cycle is always
zero.

• AC current flows on the periphery of wire instead of flowing through total volume of wire. This known as skin
effect.
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