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Introduction to AC Circuits
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Alternating Currents

Advantages AC over DC

(i) The generation of AC is cheaper than that of DC.
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Alternating Currents

Advantages AC over DC

(ii) When AC is supplied at higher voltages, the transmission losses are small compared to DC transmission.

Conversion from high to low voltages and vice-versa is essay.
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Alternating Currents

Advantages AC over DC

(iii) AC can easily be converted into DC with the help of rectifiers.
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Alternating Currents

Disadvantages of AC w.r.t DC

(i) Design of AC circuits more complex than DC

(ii) Paralleling AC more complex than DC sources

(iii)Losses due to radiation
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Alternating Currents

cos  t vs t 

t → s

cos x vs x 

x → rad
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Alternating Currents
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Alternating Currents
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Alternating Currents
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Alternating Currents
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Alternating Currents
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Review of Complex Numbers

Complex Numbers

• Complex number

• Complex conjugate
• i = √-1

• i2 = (√-1)2= -1

• i3 = i2 × i = – 1 × i = – i

i4 = (i2)2 = (– 1)2 = 1

A = a + ib 

A*= a – jb
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Review of Complex Numbers

Euler’s Formula 

Exponential Form 

cos  + i sin  = ei

cos  - i sin  = e-i

Rectangular form

A = a + ib

Can we write?

A = a+ib = M ei = M cos  + i M sin 

 a = M cos ; b = M sin 

 tan  = b/a

 M = (a2+b2)
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Phasors
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Phasor Representation
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Phasor Conversion Examples
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Phasor Operations
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Average and RMS

v = Vm Sin (ωt)

i = Im Sin (ωt)

Im = Vm / R

𝑉𝑎𝑣𝑔 = න
0

2π

Vm Sin (ωt)𝑑𝑡 = 0

The RMS voltage/current value can also be defined as the "value of the 

direct voltage/current that dissipates the same power in a resistor." 
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Average and RMS

The RMS voltage/current value can also be defined as the "value of the 

direct voltage/current that dissipates the same power in a resistor." 

If i is the instantaneous current through the resistance, the average power 

dissipated is,

𝐼2𝑅𝑀𝑆 =
1

2π
0׬
2π
I2m Sin

2 (θ)𝑑θ =
1

2π
0׬
2π I2m

2
𝑑θ =

I2m
2

Power = VRMS * IRMS = 𝐼2𝑅𝑀𝑆* R = 
𝑉2

𝑅𝑀𝑆

R

VRMS= 0.707 Vm
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Average and RMS

The Average of a Sinusoidal Signal 
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Average and RMS
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Average and RMS
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Average and RMS
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Average and RMS
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Average and RMS
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Thank you


