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 In nodal analysis, we are interested in finding the node

voltages.
(] We will consider two scenarios:

» Nodal analysis for CKTs with no voltage sources.

» Nodal Analysis for CKTs with voltage sources.




Steps to Determine Node Voltagesr

. Select a node as the reference node. Assign voltages v,.
Usevve s U, to the remaining n — | nodes. The voltages are
referenced with respect to the reference node.

. Apply KCL to each of the n — | nonreference nodes. Use
Ohm’s law to express the branch currents in terms of node
voltages.

. Solve the resulting simultaneous equations to obtain the
unknown node voltages.
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 Note: both CKTs are the same.
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Nodal Analysis

X 3.1

Calculate the node voltages in }he circuit shown
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Example 3.2

Determine the voltages at the nodes
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Nodal Analysis

Example 3.2
Solution:
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node 1. v, — 25— U3 = 12
hodc 2, —4u, + Tv, —v3=0
node 3. 0, — 3v, + vy =0
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Nodal Analysis

This example is from Hayet

EXAMPLE 4.2

Determine the nodal voltages

Reference node

0.5833v; — 0.3333v; — 0.25v3 = —11

—0.3333v; + 1.4762v; — 0.1429v; =3
—0.25v; — 0.1429v; + 0.5929v3 = 25

s = ik Lt ™ -



UHW: Find v, using nodal analysis




QHW: Fmd@usmg nodal analysis
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O Two cases:

» Casel: If a voltage source is connected
between the reference node and a

 Supemode nonreference node, we simply set the
STy / ,;"' voltage at the nonreference node equal
A" to the voltage of the voltage source
1 My l(} \,r'
- . » Case2: If the voltage source (dependent
> s

or independent) is connected between
two nonreference nodes, the two

nonreference nodes form a generalized

Note: A supernode requires the
application of both KCL and KVL.

node or supernode.
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L
A supernode is formed by enclosing a (dependent or independent)

voltage source connected between two nonreference nodes and any
elements connected in parallel with it.
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Example 3.3

find the node voltages.
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HW:
Determine the node-to-reference voltages
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] Two cases:

» Casel: when a current source
exists only in one mesh.
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e (Case2:When a current source exists between two meshes: We

create a supermesh by excluding the current source and any
elements connected in series with it.
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Exclude these

(a) clements




meshes | and 3

=T+ 1 —i2)+ 33 —i2) + 1i3=0

- —4ir+4i3=7

mesh 2

(i =)+ 2+ 3(1» —i3) =0
- —I1+6i0—3i3=0

hW—i3=17
h=9A
h=25A
3=2A.

Nr Yar»d Khattale Flacrtnreal Circante (1D Tha | lInuareite af _nrrlan



Cmtsl_ChapterB Lect...

'1’ *\1\ W) = o b e ’mesh?.: -

1(i2 = i) + 22+ 3(i2 —i3) =0

- 6iy —3i3=15

No need for supermesh 1-3
because i,is known. So we write
Uy ,/ . 3(13 —12)
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ia=11 Aandis =17 A;
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' PRACTICE

4.10 Determine v3 in the circuit of
100 F
-

Ans: 104.2 'V
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find 7; to 14 using mesh analysis.



Solution:
Applying KVL to the larger supermesh,

20y + 4iy + 8(i3 — 13) + 61, = 0
fl + 312 -+ 6-'3 — '-l--'q, =0
we apply KCLtonode P: i, =14, + 5

we apply KCL to node Q: i, = i3 + 31, But I, = —i4,

Applying KVL in mesh 4,
2y + 8(iy —i3) +10=0



