
Lecture 1 
Electrical Quantities 

Quantity Quantity Symbol SI Unit SI Unit Symbol 
Current I Ampere A 
Charge Q Coulomb C 
Voltage V Volt V 

Resistance R Ohm Ω 
Conductance G Siemens S 
Real Power P Watt W 

Reactive Power Q Var VAR 
Apparent Power S Volt-ampere VA 

frequency f Hertz Hz 
inductance L Henry H 
reactance X Ohm Ω 

Capacitance C Farad F 
impedance Z Ohm Ω 

Length l Meter m 
Force F Newton N 

Energy W Joule J=N.m 
Temperature T Kelvin K 

Time t Second s 
 

Metric Prefixes 

Metric Prefix Symbol Power of ten 
Pico p 10-12 

Nano n 10-9 
Micro µ 10-6 
Milli m 10-3 
Centi c 10-2 
Kilo k 103 

Mega M 106 
Giga G 109 
Tera T 1012 

 



 

Electric Current 
Electric Current (I): The amount of electric charge flowing through the cross-
sectional surface of the conductor over time.  

The SI unit of Electric current is Ampere (A). 

If 6.242 × 1018 electrons drift at uniform velocity through the imaginary circular 
cross section in 1 second , the flow of charge, or current, is said to be 1 ampere (A). 

One coulomb of electric charge is equal to 6.242 × 1018 electrons (i.e. 1 C= 6.242 × 
1018 electrons).  

Mathematically, the current in amperes can be calculated using the following 
equation: 

ࡵ =
ࡽ
࢚

 

Where Q is the electric charge in coulombs (C), that flows at time duration of t. 

t: is the time duration in seconds (s). 

Example 1: In a copper wire a flow of charge is 0.12 C in a time of 58 ms . Find the 
current in this wire ? 
 
Solution:  

ࡵ =
ࡽ
࢚

=
૙. ૚૛

૞ૡ × ૚૙ି૜ = ૛. ૙૟ૡૢ ࡭ 
 
Example 2: The charge flowing through the imaginary surface is 0.16 C every 64 ms . 
Determine the current in amperes ? 
 
Example 3: Determine the time required for 4 × 1016  electrons to pass through the 
imaginary surface if the current is 5 mA? 
 
 
 
 



Resistance :- 
 

The unit of resistance ( R ) is ohm ( Ω ) 
 



The resistance of any material is depends on four factors: 
1. The length of conductor ( l ) R ∝ l 

 
2. Cross –section area of conductor (A)ܴ∝

ଵ
஺

 

     3. The nature of material conductor. 

     4. The temperature of conductor. 










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݈
ܣ
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 .constant is called resistivity or specific resistance unit of resistivityߩ
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

where  

r = radians of section. 

l 

ܴ∝
௟
஺

 

A 



d = diameter of section. 

Conductance ( G ):- 

G = ଵ
ୖ

= ଵ
ಙ೗
ఽ

= ୅
஡௟

  (Siemens (S)) 

Example: What is the resistance of 3 Km length of wire with cross section area 6 mm2 
and resistivity 1.8 μΩcm . 
 
Solution: 
 

ܴ =
݈ߩ
ܣ

=
(1.8 × 10ି଺ × 10ିଶ) × (3 × 10ଷ)

(6 × 10ି଺) =  ߗ 9

 
Example: What is the resistance of 100 m length of copper wire with a diameter of 
 (1 mm) and resistivity 0.0159 μΩm . 
 
Solution: 
 

ܴ =
݈ߩ
ܣ

=
݈ߩ

ߨ ቀ݀
2ቁ

ଶ =
(0.0159 × 10ି଺) × 100

ߨ ൬1 × 10ିଷ

2 ൰
ଶ =  ߗ 2.02

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Effect of temperature on a resistance                                                                                        
 

 
݌݋݈ܵ =

∆ܴ
∆ܶ

= ݐ݊ܽݐݏ݊݋ܿ =
ܴଶିܴଵ

ଶܶ − ଵܶ
=

ܴଶିܴ
ଶܶ − ܶ

=
ܴ − ܴଵ

ܶ − ଵܶ
  

 
Example: The resistance of material is 300 Ω at 10 Co, and 400 Ω at 60 Co. Find its 
resistance at 50 Co ? 
 
Solution: 
 

݌݋݈ܵ =
ܴଶିܴଵ

ଶܶ − ଵܶ
=

400 − 300
60 − 10

=  ଴ܥ/ߗ 2

 

2 =
ܴ − ܴଵ

ܶ − ଵܶ
=

ܴ − 300
50 − 10

=
ܴ − 300

40
 

 
ܴ − 300 = 80 → ܴ = 80 + 300 → ܴ =  ߗ 380
 
 
 
 
 



Voltage (Potential Difference) 
 
Electric voltage is a difference of potential between two places with different charges. 
Voltage provides the ability to move charges and hence do a work, and therefore voltage 
is also sometimes called electromotive force (EMF).  
 
The symbol for voltage is V or sometimes U (v or u, if the voltage is time varying 
quantity). 
 
The measurement unit of voltage is volt (V).  
 
The SI definition for volt is “ The volt is the potential difference between two points of a 
conducting wire carrying a constant current of 1 ampere, when the power dissipated 
between these points is equal to 1 watt”. 
 
 
Electrical Circuits :- 
 
Circuit element :- is a two – terminal electrical component . 
Electrical circuit :- Interconnected group of elements . 
 
 
 Sources of DC Voltage 
 

 



Source = current and voltage in the same direction. 
load = current and voltage in the opposite direction . 
Resistive element, is always load and always dissipates power. 

 

 

 

 

 

 

 

 

 

 

 

 

Load dissipates power (Ex. 
Resistive load) 

P= VI  in watts) 



Lecture 2 
 

Ohm's Law :- Ohm's law states that the voltages ( V ) across a resistor ( R ) is directly 
proportional to the current ( I ) flowing through the resistor . 
 

 

 
  

 



The resistance of short circuit element is approaching to zero (I=∞). 
The resistance of open circuit is approaching to infinity (I=0). 

 

Electrical Energy ( W ) and Power (P) :- 

ܲ =
ܹ
ݐ

→ ܹ = ܲ ×  kWh   ݐ

ܲ = (ܸ × (ܫ = ଶܫ) × ܴ) = ቆ
ܸଶ

ܴ
ቇ    W 

ܹ = ܲ × ݐ = (ܸ × (ܫ × ݐ = ଶܫ) × ܴ) × ݐ = (
ܸଶ

ܴ
) ×  ݐ

kWh ݊݅ ݕ݃ݎ݁݊ܧ = Power (ܲ)  × time (ݐ)/1000 

 

Example : For the following circuit diagram , calculate the conductance and the power ? 
 
 

 

 
+ 

_ 

+ 

- 

I 

30 V 
5 kΩ 



Solution : 

ܫ = ௏
ோ

= ଷ଴
ହ×ଵ଴య = 6 mܣ 

ܩ = ଵ
ோ

= ଵ
ହ×ଵ଴య = 0.2 mS 

ܲ = ܸ. ܫ = (6 × 10ିଷ) × 30 = 180 ݉W 
ܲ ݎ݋ = .ଶܫ ܴ = (6 × 10ିଷ)ଶ × 5 × 10ଷ = 180 ݉W 
ܲ ݎ݋ = ܸଶ. ܩ = (30)ଶ × 0.2 × 10ିଷ = 180 ݉W 

ܲ ݎ݋ =
ܸଶ

ܴ
=

(30)ଶ

5 × 10ଷ = 180 ݉W 

 

Efficiency ( η ) :- 

 
 

 



 
 

Example: A 2 hp motor (output power) operates at an efficiency of 75 %, what is the 
power input in Watt, if the input current is (9.05) A, calculate also the input voltage? 
 
Solution: 
 
1 hours power (hp) = 746 Watt 
 

 



Example: What is the energy in kWh of using the following loads:- 
a) 1200 W toaster for 30 min. 
b) Six 50 W bulbs for 4 h. 
c) 400 W washing machines for 45 min. 
d) 4800 W electric clothes dryer for 20 min. 

Solution : 

 
D.C. Sources:- 
 
The  d.c. sources can be classified to:- 

1- Batteries : Voltage; Ampere – hours 
2- Generators 
3- Photo cells. 
4- Rectifiers . 

 
 
 
 
 
 
 



 

 
 
- Voltage Source generates voltage and current (voltage is constant). 
- Current Source generates current and voltage (current is constant). 



Lecture 3 
 

Series Circuits :- 
 
Resistors in Series 

 

 

 

 

 

 

  

 

ଵܸ = .ܫ ܴଵ  

ଶܸ = .ܫ ܴଶ 

ଷܸ = .ܫ ܴଷ 

ܧ− + ଵܸ + ଶܸ + ଷܸ = ܧ  →  0 = ଵܸ + ଶܸ + ଷܸ  

∴ ܧ = .ܫ ܴଵ + .ܫ ܴଶ + .ܫ ܴଷ  

∴ ܧ = .ܫ [ܴଵ + ܴଶ + ܴଷ] = .ܫ ்ܴ  

The current in the series circuit is the same through each series element & 

∴ ்ܴ = ܴଵ + ܴଶ + ܴଷ + ⋯ ⋯ + ܴே 

ܫ = ா
ோ೅

= ௏భ
ோభ

= ௏మ
ோమ

= ௏య
ோయ

  

௧ܲ = ଵܲ + ଶܲ + ଷܲ= ܧ.  ܫ

+ - 

- + 

+ - + - 

I 

I 

E 

R1 R2 R3 

V1 V2 
V3 



.ܧ ܫ = ଵܸ. ܫ + ଶܸ. ܫ + ଷܸ.  ܫ

 

Voltage Sources in Series 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example: Find the current for the following circuit diagram? 

 

 

 

 

 

+ _ + - + - 
+ _ 

E1 
 
20 V 

E2 
 
10 V 

E3 
 
3 V 

ET 
 

ET= E1- E2 - E3 
 

ET= 20- 10 – 3= 7 V 
 

+ _ + _ + _ 

E1 
 
5 V 

E2 
 
6 V 

E3 
 
7 V 

+ _ 

ET= E1+ E2 + E3 
 

ET= 5+6+7= 18 V 
 

+ 

- 

10 V 

+ - 
2 Ω + _ 

7 V 

+ 

- 

3 Ω 

6 V - 

+ + _ 
3 V 



  

 

்ܧ =  10 + 7 + 6 − 3 = 20 V 

்ܴ =  2 + 3 = 5 Ω 

 

 

 

 

 

 

ܫ = ்ܫ =  
்ܧ

்ܴ
=

20
5

= 4 A 

 

Kirchoff's  voltage law ( K.V.L. ):- 
 
The algebraic sum of all voltages around any closed path is zero. 

෍ ௜ܸ

ே

௜ୀଵ

= 0 

Where N is the number of voltages in the path ( loop ) , and Vi is the ith  voltage . 
 
 
 

 

 

 

 

+ 

- 

20 V + 

- 

5 Ω 

I  

+ 

- 

E + 

- 

R 

I  

V 



 

 

 

ܧ − + ܸ = 0 

ܧ = ܸ = .ܫ ܴ 

ܫ =  
ܧ
ܴ

=
ܸ
ܴ

 

 

 

 

 

 

 

 

ܧ − + ଵܸ + ଶܸ = 0 

ܧ = ଵܸ + ଶܸ 

ܧ = ଵܸ + ଶܸ = .ܫ ܴଵ + .ܫ ܴଶ = .ܫ (ܴଵ + ܴଶ) = .ܫ ்ܴ 

்ܴ = ܴଵ + ܴଶ 

 

ܫ =  
ܧ

்ܴ
= ଵܸ + ଶܸ

்ܴ
 

 

 

 

 

R2 R1 

- + 

+ - + - 

I 

I 

E 

V1 V2 



Lecture 4 
 

Example: Use K.V.L. to find the current in the following circuit diagram? 

 

 

 

 

 

 

 

Solution: 

From K.V.L.   V 0 

ଵܧ − + ଵܸ + +ଶܧ ଶܸ = 0 

ଵܧ − ଶܧ = ଵܸ+ ଶܸ = .ܫ ܴଵ + .ܫ ܴଶ = .ܫ (ܴଵ + ܴଶ) 

 

∴ ܫ =  
ଵܧ − ଶܧ

ܴଵ + ܴଶ
=

ଵܧ − ଶܧ

்ܴ
 

Example: For the following circuit diagram, Find I using:- 

a) Ohm's law. 
b) K.V.L. 

 
 
 
 
 
 

+ 

- 

E1 

+ - 
R1 

+ 

- 

E2 

I 

- + 
R2 

V1 

V2 

+ 

- 

10 V 

  
7 Ω 

 

 

10 Ω  

 

6 Ω 

+ - 
40 V 

+ 

- 

20 V 

+ - 
10 V 

  
17 Ω 



 
 
 
Solution: 
 
We need to identify the direction of the current 
 
 

 

 

 

 - 

 

 

 

 

 

a ) By applying ohm's law :-  

ܫ =  
்ܧ

்ܴ
=

20 + 40 − 10 − 10
10 + 7 + 6 + 17

=
40
40

= 1 A 

 

The equivalent circuit 

 

 

 

 

 

I 

+ 

- 

10 V 

- 

+ 

10 Ω + 

 

6 Ω 

+ - 
40 V 

+ 

- 

20 V 

+ - 
10 V 

+ - 
17 Ω 

7 Ω - + 

I 

ET =40 V + 

- 

+ 

- 

RT =40 Ω 



 

 

b ) By applying K.V.L. :- 

−૚૙ − ૟ࡵ − ૠࡵ + ૝૙ − ૚૙ࡵ + ૛૙ − ૚૙ − ૚ૠࡵ = ૙ 

−૚૙ + ૝૙ + ૛૙ − ૚૙ − ૟ࡵ − ૠࡵ − ૚૙ࡵ − ૚ૠࡵ = ૙ 

૝૙ − ૟)ࡵ + ૠ + ૚૙ + ૚ૠ) = ૙ 

૝૙ = ૝૙ࡵ  → ࡵ =
૝૙
૝૙

= ૚ ۯ 

 

Example :- For the following circuit diagram , find the current ? 

 

Solution: 



 

 

Take the loop FABCDEF 

−ૡ − ૛ࡵ + ૚૞ = ૙ → ૛ࡵ = ૠ → ࡵ =
ૠ
૛

= ૜. ૞ ࡭ 

Or  

−ૡ − ࢹ૛ࢂ + ૚૞ = ૙ → ࢹ૛ࢂ = ૠ ࢂ 

 

ࢹ૛ࢂ =   ࡾࡵ

ૠ = .ࡵ ૛ → ࡵ =
ૠ
૛

= ૜. ૞ ࡭ 

Definitions :- 
Node :- Meeting point of 3 or more branches . 
Branch :- Series of elements carrying the same current . 
Loop :- Is any closed path in a circuit . 

 

 



Hence for the loop circuit, we can find :- 

 

4 nodes and 6 branches 

Take the loop CBAC ; to find V1 

ଷܧ − ଶܧ + ଵܸ = 0 →  ଵܸ = ଶܧ −   ଷܧ

 Or take the loop CABC 

− ଵܸ+ܧଶ − ଷܧ = 0 →  ଵܸ = ଶܧ −   ଷܧ

Take the loop DABD ; to find V2 

ଵܧ− + ଶܧ + ଶܸ = 0 →  ଶܸ = ଵܧ −   ଶܧ

Take the loop CDABC ; to find V3 

− ଷܸ − ଵܧ + ଶܧ − ଷܧ = 0 →  ଷܸ = ଶܧ − ଷܧ −  ଵܧ

ସܸ = − ଷܸ  

or 

ସܸ − ଵܧ + ଶܧ − ଷܧ = 0 →  ସܸ = ଵܧ + ଶܧ−ଷܧ



 Lecture 5 
Example :- For the following circuit diagram , find ; RT , I , V1 , V2 , P4Ω , P6Ω 
, PE , verify by K.V.L. ? 

 

 

 

 

 

 

 

 

்ܴ = ܴଵ + ܴଶ = 4 + 6 =  ߗ 10

 

To verify results by using K.V.L. ; then 

+ 

- 

I  

+ 

- 

E=20 V 

R2  =6 Ω 

+ - 
R1=4 Ω 

V2 

V1 



෍ ௜ܸ

ே

௜ୀଵ

= 0 

ܧ− + ଵܸ + ଶܸ = 0 

ܧ = ଵܸ + ଶܸ 

20 = 8 + 12 

20 = 20  checks 

 

 

Internal Resistance :- 

Every practical voltage or current source has an internal resistance that adversely affects 
the operation of the source. 
In a practical voltage source the internal resistance represent as a resistor in series with an 
ideal voltage source. 
In a practical current source the internal resistance represent as a resistor in parallel with 
an ideal current source, as shown in the following figures. 
 

 
 
 



Where 
Ro = Internal resistance 
RL = load resistance 
According to K.V.L. 
 
ܧ− + ௢ܸ + ܸ = 0 
ܧ− + ௢ܴܫ + ܸ = 0 
ܸ = ܧ −  ௢ܴܫ
 
Note that an ideal sources have Ro = 0 
 
Example :- For the following circuit diagram , calculate I and VL for the following cases 
:- 
 
 

 
 
 
a) Ro = 0 Ω 
b) Ro = 8 Ω 
c) Ro = 16 Ω 
 
 



Solution :- 
 

a.) By apply K.V.L. 
 
ܧ− + ௢ܸ + ௅ܸ = 0 
−120 + ௢ܴܫ + ௅ܴܫ = 0 → −120 + 0 + ܫ22 = 0 
ܫ22 = 120 → ܫ = 5.4545 A 

௅ܸ = .ܫ ܴ௅=5.4545 × 22 = 120 V 
 
 
b.) By apply K.V.L. 
 
ܧ− + ௢ܸ + ௅ܸ = 0 
−120 + ௢ܴܫ + ௅ܴܫ = 0 → −120 + ܫ8 + ܫ22 = 0 
ܫ30 = 120 → ܫ = 4 A 

௅ܸ = .ܫ ܴ௅=4 × 22 = 88 V 
 
c.) By apply K.V.L. 
 
ܧ− + ௢ܸ + ௅ܸ = 0 
−120 + ௢ܴܫ + ௅ܴܫ = 0 → −120 + ܫ16 + ܫ22 = 0 
ܫ38 = 120 → ܫ = 3.157 A 

௅ܸ = .ܫ ܴ௅=3.157 × 22 = 69.47 V 
 

Then we can conclude that as Ro increase the total current and load voltage will 
decrease. 
 
 
 
 
 
 
 
 
 



Lecture 6 
Voltage divider Rule :- 

 

 

 

 

 

 

 



Example :- Using voltage divider rule , determine the voltage V1 , V2 , V3 and V4 for the 
series circuit in figure below , given that ; R1 = 2 KΩ , R2 = 5 KΩ , R3 = 8 KΩ , E = 45 V 
? 
 

 
்ܴ =  ܴଵ + ܴଶ + ܴଷ = 2 + 5 + 8 = 15 Kߗ 
 

 

 
 

To check     – ܧ + ଵܸ + ଶܸ + ଷܸ = 0 



ܧ = ଵܸ + ଶܸ + ଷܸ   → 45 = 6 + 15 + 24 → 45 = 45    

 

Kirchoff's Current Law ( K.C.L. ) :- 

The algebraic sum of ingoing currents is equal to the outgoing currents at any point . 
 

 
Or , At any point , the algebraic sum of entering and leaving current is zero . 
 

 

 

 

 

  



 

Example :- Find the current in each section in the circuit. Shown ? 



 

 

Solution :- 

At node a 

૜ − ૚ − ࢈ࢇࡵ = ૙ 

૛ − ࢈ࢇࡵ = ૙ → ࢈ࢇࡵ = ૛ ۯ  

At node b  

࢈ࢇࡵ + ૜ − ࢉ࢈ࡵ = ૙ 

૛ + ૜ − ࢉ࢈ࡵ = ૙ → ࢉ࢈ࡵ = ૞ ۯ  

At node c  

ࢉ࢈ࡵ + ૝ − ࢊࢉࡵ = ૙ 

૞ + ૝ − ࢊࢉࡵ = ૙ → ࢊࢉࡵ =   ۯ ૢ

 



At node d  

ࢊࢉࡵ − ૡ − ࢋࢊࡵ = ૙ 

ૢ − ૡ − ࢋࢊࡵ = ૙ → ࢋࢊࡵ = ૚ ۯ  

 

At node e  

ࢋࢊࡵ + ૛ − ૜ = ૙ 

૚ + ૛ − ૜ = ૙ → ૙ = ૙ ࢑ࢉࢋࢎࢉ  

 

Example :- Find the magnitude and direction of the currents I3 , I4 , I6 , I7 in the following 
circuit Diagram? 
 

 
Solution: 

  

 



At node a ; suppose I3 is entering 

૚ࡵ + ૜ࡵ − ૛ࡵ = ૙ 

૚૙ + ૜ࡵ − ૚૛ = ૙ → ૜ࡵ = ૛ ۯ 

 

At node b; 
I2  enter , I5 leave , I4 must be leaving 

૛ࡵ = ૞ࡵ +  ૝ࡵ

૚૛ = ૡ + ૝ࡵ  → ૝ࡵ = ૝ ۯ 

At node c; 
I4 enter , I3 leave , I6 leave 

૝ࡵ = ૜ࡵ +  ૟ࡵ

૝ = ૛ + ૟ࡵ  → ૟ࡵ = ૛ ۯ 

At node d; 
I5  and I6 enter , I7 leave 

૟ࡵ+૞ࡵ =  ૠࡵ

 ૡ + ૛ = ૠࡵ  → ૠࡵ = ૚૙ ۯ 

 

 

 

 

 

 

 

 



Lecture 7 
Resisters in Parallel :- 

 

  



 

 

 

Example :- For the following circuit Find RT , PT , IT , Ib? 



 

 

Solution: 

In case of equal resistors 

்ܴ =
ܴ
ܰ

=
8
4

=  ߗ 2

்ܫ =
ܧ

்ܴ
=

16
2

= 8 A 

 

Example :- For the parallel network in figure below , find :- 



a) R3 , b) E , c) IT , I2 , d) P2 ; given that RT = 4 Ω ? 
 

 
Solution: 
 

 
 

 



 
 
Current division Rule :- 
 

 
In the same manner 
 



 

 

Example :- For the following circuit. , find V , I1 and I2? 

 

 

 

Solution: 



ࢀࡾ =
૛ࡾ.૚ࡾ

૛ࡾ+૚ࡾ
=  

૚૙૙ × ૙. ૚
૚૙૙ + ૙. ૚

= ૙. ૙ૢૢૢ ࢹ 

ࢂ = .ࡵ ࢀࡾ = ૞ ×  ૙. ૙ૢૢૢ = ૙. ૝ૢૢ૞ ܄ 

Using current division Rule 

૚ࡵ = .ࡵ
૛ࡾ

૛ࡾ+૚ࡾ
= ૞.

૙. ૚
૚૙૙ + ૙. ૚

= ૙. ૙૙૝ૢૢ૞ ۯ 

૛ࡵ = .ࡵ
૚ࡾ

૛ࡾ+૚ࡾ
= ૞.

૚૙૙
૚૙૙ + ૙. ૚

= ૝. ૢૢ૞ ۯ 

Or  

૚ࡵ =
ࢂ

૚ࡾ
=

૙. ૝ૢૢ૞
૚૙૙

= ૙. ૙૙૝ૢૢ૞ ۯ 

૛ࡵ =
ࢂ

૛ࡾ
=

૙. ૝ૢૢ૞
૙. ૚

= ૝. ૢૢ૞ ۯ 

To check ࡵ = ૚ࡵ +   ૛ࡵ

                 ૞ = ૙. ૙૙૝ૢૢ૞ + ૝. ૢૢ૞ 

                  ૞ = ૞ ࢑࢕ 

Example :- Determine the resistance R1 in the circuit below? 



 

Solution: 

Using current division Rule 

 

૚ࡵ = .ࡵ
૛ࡾ

૛ࡾ+૚ࡾ
→ ૛૚ × ૚૙ି૜ =

૛ૠ × ૚૙ି૜ × ૠ
૚ࡾ + ૠ

  

૚ࡾ = ૛ ࢹ 

Or  

ܫ = ૚ࡵ + ૛ࡵ   → ૛ࡵ  = ܫ − ૚ࡵ = ૛ૠ × ૚૙ି૜ − ૛૚ × ૚૙ି૜ = ૟ × ૚૙ି૜ ۯ = ૟ ۯܕ   

૛ࢂ = .૛ࡵ ૛ࡾ = ૟ × ૚૙ି૜ ×  ૠ = ૝૛ ܄ܕ 

૚ࢂ = ૛ࢂ = ૝૛ ܄ܕ 

૚ࡾ =  
૚ࢂ

૚ࡵ
=

૝૛ × ૚૙ି૜

૛૚ × ૚૙ି૜ = ૛ ࢹ  

 

 

 



Lecture 8 
 

Example :- Find the current I1 , for the network shown: 

 

Solution :- All resistance in parallel , so if we define that R = R2 // R3 then :- 

 
 
 
 



 
 
 
Voltage Regulation :- 

Voltage Regulation                             ோܸ% = ௏ಿ ಽష௏ಷಽ

௏ಷಽ
× 100%           

Where  

VNL = No load voltage 
VFL = Full load voltage 

Also we can write 

 

ோܸ% =
ܴ௜௡௧

ܴ௅
× 100% 

Where 
Rint. = Internal resistor. 
RL = load resistor. 

 

Example :- Find the voltage VL and power lost to the internal resistance , if the applied 
load is 13 Ω , also find the voltage regulation ? 
 

 



 

Solution: 

 

 

Example :- Calculate I & V for the network shown 

 



Solution :- We have a short circuit on R2 resistance , hence no current through 
R2 , hence the above circuit. Can redrawn as follows: 

  

 

ܫ =
ܧ

்ܴ
=

ܧ
ܴଵ

=
18

5 × 10ଷ = 3.6 mA  

ܸ = .ܫ ܴଵ = 0.0036 × 5 × 10ଷ = 18 V =   ܧ

 

Example :- For the following circuit Network , find RT , IA , IB , IC , I1 , I2 , Va , Vb ,? 
 



 
 

Solution: 

 

 



ܴ஻ = ܴଷ +  
ܴସ × ܴହ

ܴସ + ܴହ
= 4 +

6 × 3
6 + 3

=  ߗ 6

ܴ஼ =  ߗ 3

்ܴ = ܴ஺ +  
ܴ஻ × ܴ஼

ܴ஻ + ܴ஼
= 3.6 +

6 × 3
6 + 3

=  ߗ 5.6

 

஺ܫ =
ܧ

்ܴ
=

16.8
5.6

= 3 A 

Apply C.D.R 

஻ܫ = ஺ܫ ×
ܴ஼

ܴ஻ + ܴ஼
= 3 ×

3
3 + 6

= 1 A 

 

By K.C.L. 
 
IC = IA – IB = 3 – 1 = 2 A 

 

ଵܫ = ஺ܫ ×
ܴଶ

ܴଶ + ܴଵ
= 3 ×

6
6 + 9

= 1.2 A 

ଶܫ = ஺ܫ ×
ܴଵ

ܴଵ + ܴଶ
= 3 ×

9
9 + 6

= 1.8 A 

Or  

I2= IA – I1 = 3 – 1.2 = 1.8 A 

 

௔ܸ = ଵܴଵܫ = 1.2 × 9 = 10.8 V   

ସܫ = ஻ܫ ×
ܴହ

ܴହ + ܴସ
= 1 ×

3
3 + 6

= 0.3333 A 



௕ܸ = ସܴସܫ = 0.3333 × 6 = 2 V 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lecture 9 
Current Source :- 

Example :- Find the voltage ( Vs ) for the circuit below: 

 

Solution :- 
 
Vs = IRL = 10 * 2 = 20 V                         if RL = 2 Ω 
Vs = IRL = 10 * 5 = 50 V                         if RL = 5 Ω 

 

Example :- Calculate V1 , V2 , Vs for the following circuit: 

 

Solution :- 



V1 = IR1 = 5 * 2 = 10 V 
V2 = IR2 = 5 * 3 = 15 V 
Vs = V1 + V2 = 10 + 15 = 25 V 

 
 

 



 

 



 

 

 



 

 

 

 

 

 

 

 

 

 



Lecture 10 

 

 

 



 

 

 



  

 



 

   

 

 



Lecture 11 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 



  

 

 

 



 



 

 

 

 

 

 



Lecture 12 

 

 

 



 



 

 

 



  

 



 

 

 

 

 

 

 

 



 

 

 

 



  

 

 

 



  

 

 

 



Lecture 13 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lecture 14 

Superposition Theorem 

 

 

 



 

 

 



 

 

 



  



  

 



 



  

 



 



  

 



 

 

 

 

 

 

 

 

 

 

 

 

 



Lecture 15 

Thevenin's Theorems:- 

 



 

 

 



 

   

 



  

 

 



 

 

 



 

 

 



 

 

 

 

 



Lecture 16 

 

 

 

 

 

 



 

  



 

 

 



  

 

 



 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lecture 17 

 

 

 

 

 



 

 

 



  

 



 

 



  

 

 



  



  

 


