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Continue  The Effect of Temperature 
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Deriving the temperature coefficient  

It can be started by using the previous relationship of the resistance and temperature
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Exercise/ A coil has a resistance of 18 Ohm when its mean temperature is 20°C and of 20 
Ohm  temperature is 50°C. Find its mean temperature rise when its resistance is 21 Ohm  
and the surrounding temperature is 15° C. 
 
 
 OHM’S LAW 
Consider the following relationship:  

Every conversion of energy from one form to another can be related to this equation. In 
electric circuits, the effect we are trying to establish is the flow of charge, or current. The 
potential difference, or voltage, between two points is the cause (“pressure”), and the 
opposition is the resistance encountered. 
 
when its mean  
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PLOTTING OHM’S LAW 
 
If we write Ohm’s law in the following manner 
 and relate it  to the basic straight-line equation 
 
 
 
 
we find that the slope is equal to 1 divided by 
 the resistance value, as indicated by the following: 
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Semiconductor diode characteristic 

 

 

 

 

 

 

 

POWER 

Power is an indication of how much work (the conversion of energy from one form to 
another) can be done in a specified amount of time, that is, a rate of doing work. 

 

 
The power delivered to, or absorbed by, an electrical device or system can be found in 
terms of the current and voltage by first substituting Eq. 
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EXAMPLE Determine the current through a 5-k_ resistor when the power dissipated by 
the element is 20 mW. 
Solution 
 

 
 
EFFICIENCY 
 
Conservation of energy requires that 
Energy input(Win) = energy output (Wout) + energy lost or stored in the system 
Dividing both sides of the relationship by t gives 
 

 
 
 



8 
E-Eng. Fundamentals 

Energy flow through a system. 
 

 

 

The efficiency (ߟ) of the system is then 
 determined by the following equation: 

 

 

 

EXAMPLE  A 2-hp motor operates at an efficiency of 75%. What is the power input in 
watts? If the applied voltage is 220 V, what is the input current? 
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Efficiency for Cascade Systems 
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Energy 

 

 

 

Problems in pages    125-----126   the reference is Boylestad 
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SERIES CIRCUITS 

Two elements are in series if 
1. They have only one terminal in common (i.e., one lead of one is connected to only 
one lead of the other). 
2. The common point between the two elements is not connected to another current-
carrying element. 
The total resistance of a series circuit is the sum of the resistance  levels. 
 

 

 

  

 

 

 

 

The total power delivered to a resistive circuit is equal to the total power dissipated by 
the resistive elements. 
That is, 
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VOLTAGE SOURCES IN SERIES 

 

 

KIRCHHOFF’S VOLTAGE LAW 
 
Kirchhoff’s voltage law (KVL) states that the algebraic sum of the potential rises and 
drops around a closed loop (or path) is zero. 

  

 

revealing that 
the applied voltage of a series circuit equals the 
 sum of the voltage drops across the series elements. 

 
 
Example/ Determine the unknown voltages for  
the networks 
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VOLTAGE DIVIDER RULE 

In a series circuit, 
the voltage across the resistive elements will divide as the magnitude of the resistance 
levels. 
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Voltage Sources and Ground 
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