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2.2 Ohm’s Law agl 0

Ohm’s law states that the voltage v across a resistor is directly proportional to the current i flowing through the resistor.
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The resistance R of an element denotes its ability to resist the flow of electric current; it is measured in ohms (Q ).
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short circuit open circuit
A short circuit is a circuit element with resistance approaching zero (R — 0). An open circuit is a circuit element with resistance approaching infinity (R — o).
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Conductance is the ability of an element to conduct electric current; it is measured in siemens (S).
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* v - voltage (V)

» |- current (4)

* R - resistance (Q)

* ( - conductance (S)

" p - power (W)
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2.3 TNodes, Branches, and Loops

A branch represents a single element such as a voltage source or a resistor.
A node is the point of connection between two or more branches.

A loop is any closed path in a circuit.

A Mesh is a single closed loop series path that does not contain any other paths. There are no loops inside a mesh.

b=1l+n-1
* | — Number of loops

* n - number of nodes

= bh - number Of branches (number of branches = number of circuits elements)

Series elements (s (Ao Jua 5l Parallel elements ¢Jlsdl (A& Jua 5l

Two or more elements are in parallel if they are connected to the same two nodes and consequently have

Two or more elements are in series if they exclusively share a single node and consequently carry the the same voltage across them.

same current.
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2.4 Kirchhoff’s Laws

Kirchhoff’s current law (KCL)

Kirchhoff’s voltage law (KVL)

boundary) is zero.

.
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Kirchhoff’s current law (KCL) states that the algebraic sum of currents entering a node (or a closed
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Kirchhoff's voltage law (KVL) states that the algebraic sum of all voltages around a closed path (or loop)
is zero.
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2.5 Series Resistors and Voltage Division

= Equivalent resistance R,

= Voltage division
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2.6 Parallel Resistors and Current Division

= Equivalent resistance R,

= Equivalent conductance G,

= Equivalent resistance R, (two resistance)

= Current division
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Series Resistors

Parallel Resistors

Series: same current but deferent voltage.
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Parallel: same voltage and deferent current.
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Req = R1 + R2+ +RN
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2.7 Wye-Delta Transformations
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Laws summery

Nodes, Branches, and Loops

Ohm’s Law ]
v =1IR
¢ 1 i

R v
R — Resistance
G — conductance
1 = current
v - voltage

b=l+n-1

b — number of branches
n — number of nodes
1 = number of loops

Kirchhoff’s Laws

Kirchhoff’s current law (KCL) states that the algebraic sum of currents entering a node (or
a closed boundary) is zero.
N

Y=o

n=1

Kirchhoff’s voltage law (KVL) states that the algebraic sum of all voltages around a closed
path (or loop) is zero.

M

Z Uy =0

m=1

Series Resistors and Voltage Division

= Equivalent resistance Req

Req = Rl + R2+ +RN
= Voltage division

Ry R,
TR AR 2 R+ R,
_i__ a R R,

i e

e

Parallel Resistors and Current Division

= Equivalent resistance R,
L_1. 1 1
Req Ri R, Ry
= Equivalent conductance G,
Gog = Gy + Gy + -+ + Gy

= Equivalent resistance R, (two resistance)

RiR,
R =
¢ R, +R,
= Current division
. Ry . R
N R TR, 2T R TR,

By Eng. Emad Mahdy
WhatsApp: +20 12 7148 2006

YouTube: si-manual (Eng. Emad Mahdy)

https://si-manual.com



https://wa.me/201271482006
https://www.youtube.com/@eng.emadmahdy
https://si-manual.com/
si-manual.com

pa=o0

% Rl R2 = D
C
Y-A Transformations
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A to Y Conversion

Y to A Conversion
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g, = —_Rake
R, + R, + R,

RaRb

Ry=— 22
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Ri{R, + R;R3 + R3R,
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Ry

R{R, + RyR; + R3Ry
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RiR, + RyR; + R3R;
c =
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