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CHAPTER TWO 
Alternative current (AC) Sine Wave 

 

Single-phase AC power 

WHY AC? Importance of AC  

≈ 90% of the total electric power is consumed as AC 

Electric power is generated, transmitted, distributed 

and consumed in AC 
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Learning Outcomes: 

 

After successfully studying this course, students will be able to: 

4. Perform calculations with power in AC circuits. Power and power factor for 

simple AC circuits are calculated 

3. Simple AC series and parallel circuits are analysed using phasor and fundamental circuit 

laws. 

2. Acquire skills in using electrical measuring devices. 

1. Systematically obtain the equations that characterize the performance of an electric 

circuit as solving single phase circuits in sinusoidal steady state 
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Instantaneous Value 

Instaneous voltage  sin)( peakVtv 

Example: if Vpeak = 325, 26 V, at 150 degrees, then  VVtv peak 63,1625,0)( 

Why Single-phase AC power? 
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Voltage (V) 

The force required to make electricity flow through a conductor. 

The unit of measurement for voltage is the volt. 

Frequency (f) 

The number of cycles per second of voltage or current 

The unit of measurement for frequency is the is hertz 

Period (T) 

f
T

1


The unit of measurement for period is the is second 

Definitions 
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Amplitude 

The amplitude is the range of variation. 

peak value, 

peak-to peak value, 

and effective value 

The peak value of a sine wave is the maximum value  

The effective value of AC is defined in terms of an equivalent 

heating effect when compared to DC 
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Sine definition 
exercise 

What is the amplitude, pulse wave, frequency, period and angle at the 

origin of  1314sin325)(  ttv
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Root Mean Square Value (RMS) 
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Impedance  
Total opposition to current flow in an AC circuit that contains both reactance and resistance 
is called impedance, designated by the symbol Z. Just like resistance, reactance and 
impedance are expressed in  Ohm 

jXRZ 

Impedance triangle 

22 XRZ  cosZR  sinZX 

  

  

R

X
arctan
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PHASE IN AC CIRCUITS 

Phase shift of 90 degrees: 
A leads B 
B lags A 
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AC PURE RESISTIVE CIRCUITS 

Voltage and current are “in phase”  

RIV 
2RIP  0Q
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AC PURE INDUCTIVE CIRCUITS 

Inductor current lags inductor voltage by 90º  
Instantaneous AC power is positive or negative 

IjLV  2ILQ  0P
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AC PURE CAPACITIVE CIRCUITS 

I
C

jV


1


2VCQ  0P
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1. A __________ is the graphic representation of AC 

voltage or current values over time. 

2. An AC generator produces ____________ cycle(s) per 

revolution for each pair of poles. 

3. The instantaneous voltage at 240 degrees for a sine wave 

with a peak voltage of 150 V is ________ V. 

4. The effective voltage for a sine wave with a peak 

voltage of 150 V is ________ V. 

1)Sine wave;  

2) one; 

3) -129.9; 

4) 106.05. 

Review 1 

Answers 
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Power triangle 

22 QPS 

cosSP 

sinSQ 
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Active Power 

VIS 

cosVIP 

sinVIQ 

Reactive Power 

Apparent Power 

Power and Power Factor in an AC Circuit 

Power Factor 

22
cos

QP

P

S

P



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Compensation with capacities 
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Answers: 

1) Resistive; 

2) Inductive; 

3) Capacitive; 

4) 1200 VA;  

6) 2400 W. 
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Answers: 

1) Reactance; 

2) Impedance; 

3) 3.14𝜴; 

4) c; 

5) b; 

6) 318.5𝜴; 

7) 11 .18𝜴; 

8) 6.4𝜴. 
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