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Ohm’s Law 
The ratio of potential difference (V) between any two points on a 
conductor to the current (I) flowing between them, is constant, provided 
the temperature of the conductor does not change. 

 

 

 

 
 

Where 
R: resistance in (Ohm's) 
V: is the voltage measured across 
the resistance (Volts). 
I: is the current through the 
resistance ( Amperes). 
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Example-6 
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Example-5 
A coil of copper wire has resistance of 90 Ω at 20°C and is connected to a 230V supply. 
By how much must the voltage be increased in order to maintain the current constant if 
the temperature of the coil rises to 60°C ? Take the temperature coefficient of 
resistance of copper as 0.00428 from 0°C. 

Solution 
As seen from section 1.10 

 

 

Now, current at 20°C = 230/90 = 23/9 A 

Since the wire resistance has become 104.2 Ω at 60°C, then 

The new voltage required for keeping the current constant at its previous value 

= 104.2 × 23/9 = 266.3 V 

∴ increase in voltage required = 266.3 − 230 = 36.3 V 
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Characteristics Of A Series Circuit 

As seen from above, the main characteristics of a series circuit are: 

1. Same current flows through all parts of the circuit. 

2. Different resistors have their individual voltage drops. 

3. Voltage drops are additive. 

4. Applied voltage equals the sum of different voltage drops. 

5. Resistances are additive. 

6. Powers are additive. 
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Resistance in Series 

∴ V = V1 + V2 + V3 = IR1 + IR2 + IR3 

But V = IR 

……… Ohm’s Law 

where R is the equivalent resistance of the series combination. 

∴ IR = IR1 + IR2 + IR3 or R = R1 + R2 + R3 
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Resistances in Parallel 
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Voltage Divider Rule 
Since in a series circuit, same current flows through each o 
the given resistors, voltage drop varies directly with it 
resistance. 

In Figure is shown a 24-V battery connected across a seri 
combination of three resistors. 

Total resistance R = R1 + R2 + R3 = 12 Ω 
According to Voltage Divider Rule, various voltage drops 
are: 
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Example-7 
What is the value of the unknown resistor R in Figure if the voltage drop across 
the 500 Ω resistor is 2.5 volts ? All resistances are in ohm. 
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Characteristics Of A Parallel Circuit 

As seen from above, the main characteristics of a parallel circuit are: 

1. Same voltage acts across all parts of the circuit 

2. Different resistors have their individual current. 

3. Branch currents are additive. 

4. Conductance's are additive. 

5. Powers are additive. 
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Example-9 
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Example-8 
Calculate the effective resistance of the following combination of resistances and the 
voltage drop across each resistance when a potential difference (P.D.) of 60 V is applied 
between points A and B. 
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Example-11 

 

 

 

 
Current through arm AB =3×6/9=2A.  The voltage drop over arm AB =3×2=6V. 
Hence, drop over arm BC =15−6=9V. Current through BC =9/12=0.75A. 
It is obvious that at point B, the incoming current is 2A, out of which 0.75A flows 
along BC, whereas remaining 2−0.75 =1.25A passes through the switch. 

As a check, it may be noted that current through AD =6/6=1A. 
At point D, this current is joined by 1.25A coming through the switch. Hence, 
current through DC=1.25+1=2.25A. 
This fact can be further verified by the fact that there is a voltage drop of 9V 
across 4Ω resistor thereby giving a current of 9/4=2.25A. 
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Under condition of balance, it 
makes no difference if resistance 
X is removed thereby giving us 
the circuit of Fig. 1.19 (c). 
Now, there are two parallel paths 
between points B and C of 
resistances 
(1+1.5) = 2.5Ω and (4+6)= 10Ω. 
RBC = 10 || 2.5 = 2 Ω. 
Total circuit resistance = 2+2=4Ω. 
Total circuit current = 10/4=2.5A 
This current gets divided into two 
parts at point B. 
Current through R 
y=2.5×2.5/12.5=0.5A 
Current through the second branch 
x=2.5-0.5=2.0A 
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Delta/Star   & Star/Delta Transformation 
Take the resistance between terminals 1 and 2, 

• In Delta connection, R1 in parallel with (R2 + R3). 

• In Star connection Ra in series with Rb , So: 

 
𝑅𝑎 

 
+ 𝑅𝑏 = 

𝑅1 × 𝑅2 + 𝑅3  

𝑅1 + 𝑅2 + 𝑅3 

Similarly, for terminals 2 and 3 and 

terminals 3 and 1, we get 

 
𝑅𝑏 

 

𝑅𝑎 

 
+ 𝑅𝑐 

 

+ 𝑅𝑐 

= 
𝑅3 × 𝑅1 + 𝑅2  

𝑅1 + 𝑅2 + 𝑅3 

= 
𝑅2 × 𝑅1 + 𝑅3  

𝑅1 + 𝑅2 + 𝑅3 
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Example-12 

The overall resistance between F and A will be as follows: 
RCA=(1+3)||8= 2.667 Ω, RBA=(2.667+2)||7= 2.8 Ω, RFA=(2.8+2)= 4.8 Ω 
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 Example-13  
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𝑅𝑎 = 
𝑅

 

Delta ⟹ Star 

  𝑅1 × 𝑅2  
, 

1 2 3 + 𝑅 + 𝑅 
𝑅𝑏 = 

𝑅
 

  𝑅1 × 𝑅3  
, 𝑅   = 

  𝑅2 × 𝑅3  
𝑐 

1 2 3 + 𝑅 + 𝑅 𝑅 + 𝑅 + 𝑅 1 2 3 

𝑅1 = 

Star ⟹ Delta 
𝑅𝑎 × 𝑅𝑏 + 𝑅𝑎 × 𝑅𝑐 + 𝑅𝑏 × 𝑅𝑐 

𝑅 
= 𝑅𝑎 + 𝑅𝑏 + 

𝑐 

𝑅𝑎 × 𝑅𝑏 

𝑅 

𝑅𝑎 × 𝑅𝑏 + 𝑅𝑎 × 𝑅𝑐 + 𝑅𝑏 × 𝑅𝑐 

𝑅2 = 
𝑅

 

𝑐 

𝑅𝑎 × 𝑅𝑐 

= 𝑅𝑎 + 𝑅𝑐 + 
𝑅

 

𝑅2 = 

𝑏 

𝑅𝑎 × 𝑅𝑏 + 𝑅𝑎 × 𝑅𝑐 + 𝑅𝑏 × 𝑅𝑐 
= 𝑅  + 𝑅  +

 

𝑅 𝑏 𝑐 
𝑎 

𝑏 

𝑅𝑏 × 𝑅𝑐 

𝑅 𝑎 
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 Example-15  
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 Example-14  
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Types of Resistors 
1- Carbon Composition: It is a combination of carbon particles and a binding resin with different 
proportions for providing desired resistance. 

2- Deposited Carbon: Deposited carbon resistors consist of ceramic rods which have a carbon film 
deposited on them. 

3- High-Voltage Ink Film: These resistors consist of a ceramic base on which a special resistive 
ink is laid down in a helical band. 

4- Metal Film: Metal film resistors are made by depositing vaporized metal in vacuum on a 
ceramic-core rod. 

5- Metal Glaze: A metal glaze resistor consists of a metal glass mixture which is applied as a thick 
film to a ceramic substrate and then fired to form a film. 

6- Wire-wound: Wire-wound resistors are different from all other types in the sense that no film 
or resistive coating is used in their construction. 

7- Cermet (Ceramic Metal): The cermet resistors are made by firing certain metals blended with 
ceramics on a ceramic substrate. 
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Home Work 
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