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Basic Laws - Chapter 2

2.1 Ohm’s Law.

2.2 Nodes, Branches, and Loops.

2.3 Kirchhoff’s Laws.

2.4 Series Resistors and Voltage Division.
2.5 Parallel Resistors and Current Division.
2.6 Wye-Delta Transformations.



2.1 Ohms Law (1)

« Ohm'’s law states that the voltage across a resistor is
directly proportional to the current | flowing ol
through the resistor. l [ =24

 Mathematical expression for Ohm’s Law is as +J
follows: v > R= 105
V=IR = () () =zoV
* Two extreme possible values of R: 0 (zero)

and oo (infinite) are related with two basic circuit
concepts: short circuit and open circuit.
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2.1 Ohms Law (2)

Conductance is the ability of an element to conduct electric

current; it is the reciprocal  of resistance R and is
measured in mhos or siemens.
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Find Currents |1 and 12
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Find Power dissipated in
each resistor
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Shorts and Open Circuits

e Short Circuit: R=00hm
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* Open Circuit: R= o0 Ohm
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2.2 Nodes, Branches and Loops (1)

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 network with b branches, n nodes, and | independent loops
will satisfy the fundamental theorem of network topology:

b=l+n-1



2.2 Nodes, Branches and Loops (2)

Example 1

m,o:le S
awuc}ﬂj

l.a w e

cawn \'32,
(ow»lat'o\eal

Equivalent circuit

How many branches, nodes and loops are there?
£ = 3 + 3 - |



2.2 Nodes, Branches and Loops (3)

Example 2 Should we consider it as one branch or
two branches? ¢ ¢\ v w«ua, 1S -‘:\Lz,

How many branches, nodes and loops are there?
wob combired ¢ 7 =4 + 4~
Cow\(:thé& “ & = 3> + 4 —




2.3 Kirchhoff’s Laws (1)

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

- Closed boundary

N
Mathematically, Z |n =0

n=1
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2.3 Kirchhoff’s Laws (2)

Example 4

 Determine the current | for the circuit shown in the figure
below.
(Here we choose to use use positive for outbound currents)

KCL
$ a0
T —-x-(-3)+1=0
T = -5A
This indicates that the
actual current for |l is
flowing  in the opposite
l I direction.
We can consider the whole enclosed 1 =N

area as one “node”. 12



Determine the current through each of the
resistors in this circuit.

i1=5mA i2=-5mA



Problem 1 Determine the current through each
of the resistors in this circuit.
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2.3 Kirchhoff’s Laws (3)

e 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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2.3 Kirchhoff’s Laws (4)

Example 5

* Applying the KVL equation for the circuit of the figure below.
(travelling clockwise, and using the 1t sign on each
component we encounter along the path)
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Find the voltage across resistor R2.
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Problem 1 Find the voltage across

resistor RO.
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KCL and KVL in one circuit
Find the value of VO.

Vo Plan
* A . 1) Label all unknowns (v PSC l)
—D D2 ] .
U 2) Write all OL, KVL, KCL equations
520 N v, _ 3) Solve system of egns
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Given iois 1A, Find i1l Plan

1) Knowing io use OL to find Vso
2) Use KVL to find Vas (Loop 1)
3) Use OL to find i25

4) Use KCL to find i10 (Mol A)
5) Use OL to find V10

6) Use KVL to find V65 ( Lesp 2 )
7) Use OL to find il

150V

—‘—S—P_V-so: sD1), = SOV
2) -1sv + Vsp + Vye =0
) ey = Vag fos = HA
L’) o + Yo~ T2y =O — Y= das-2% = 34
) Vi = 36 (&) = 30V
é) —Ves + Vie + Vag=0 > Veg= 30 + loo = )3V
7) A= Ve = 2n

— Veg = \ooV

i1=2A



Is the interconnection valid?
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Find v if ix =
KeL ax A
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Problem 2 Find the current through
the 10 kQ resistor.
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Further Drills on KCL/KVL
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Find V
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Problem 3 Find the current through
the 300 Q resistor. HARD!!

300 Q
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Problem 3 Find the current through

the 300 Q resistor. HARD!!
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Handouts Day 1



1) Problem 1 Determine the current through

each of the resistors in this circuit.

5 mA

N 4
10 mA (‘) R lf R> %I: R Tz:

i1=5mA, i2=-25mA, i3=-3.5mA,i4=1mA
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2) Problem 1 Find the voltage across
resistor RO. (12v)

T 1
+ IR R
10y (_) K § i ¥y k! i
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3) KCL and KVL in one circuit
Find the value of VO.
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4) If iois 1A, Find il
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Handouts Day 2



1) Problem 2 Find the current through
the 10 kQ resistor.
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3)

Find V
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