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KCL AND KVL EXAMPLE
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o Find I and Vbd in 
the following 

Ohws los 
circuit?

o Solution: 

Using KCL we know that 

only 1 current I flows in 

the loop. 

- 6v 

+Ve

Then we apply Ohm's law 

to find the currentI. L o.oS A 

Lastly, we use KVL in the 

single loop to evaluate the 

voltage Vbd. 

We therefore see how KCL 

Nes bi UL to ihe lmp. 

a6 + Va 
6+ 80loos _o and KVL can used as 

simple analysis tools.
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NODAL ANALYSIS

o Nodal Analysis of electronic circuits is based on 

assigning Nodal voltages at various nodes of the 
circuit with respect to a reference and then 

finding these nodal voltages to analyze the 

circuit. 

Simple representation of Nodal Voltages shown 

below: 

As shown in Figure, a node is a point 

in a circuit where two or more wires, ( 
meet. At these nodes one can assign 
a nodal voltage with respect to the 

reference ground shown. 
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NODAL ANALYSIS: INDEPENDENT SOURCES ONLY 

In this example we write the 
KCL equations at the nodes as 

Shown, then solve them to find 

Lnau ead i o nede ave. The respected nodal voltages. 

Us GL 

ASsne 

- I+ cL Eyn 
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Solvima Vv, 
3, V: 1 

3-Wa 12 
So 

3a4 6V,-aU,= So V 24 - 30 

Academic

Resource Center
LLINOIS INSTITUTE OF TECHNOLOGY 

NODAL ANALYSIS: INDEPENDENT SoURCES ONLY 

Example2 (Ind.VoltageSources Only):
VO 

For this Problem, we first make the main 
KCL equation at the only node 1. 

Current is taken to be coming out of the node 
as positive. We solve this equation to find 

The nodal voltage V1. 
Once this is determined, Io is simply found 

by using Ohm's law at the sole resistor of 

3KOhm. 

6 
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NODAL ANALYSIS: DEPENDENT SoURCES

o Find Vo using Nodal Analysis? 

For this Circuit, We need to 
Overlook the node with depender 

V Source and form equations round 
it. We use KCL at Nodes 1 and 2 3 6 and derive the equations based o 
Current flow.

takin %Ie s conveton

w 

At nod 
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NODAL ANALYSIS: DEPENDENT SOURCES

Controll nale After setting up the Nodal Equ 
For dependent Circuits, on ha 
To make the Controlling eqn. 

This equation is made using t 
Dependent source. Using the 

Controlling equation we solve 
4 VFor the nodal voltages. 

2m 

12 

os p n y 

0 

10 

Va 4v A U, 4v 
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NODAL ANALYSIS: DEPENDENT SOURCES

Find Io in the circuit using Nodal Analysis? 
23, Using KCL at nodes 2 and 

Forming a controlling equatio
At node 1 we can simplify the 

Problem into simple equationi 
Current entering the node is 
Summed at the node to form 

A 
The equations. 

forma cL Eand node 

Costvdl 
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NODAL ANALYSIS: DEPENDENT SOURCES

Find Io in the circuit using Nodal Analysis? 
Using KCL at nodes 2 and 
Forming a controlling equatio
At node 1 we can simplify the 

Problem into simple equations 
Current entering the node is 
Summed at the node to formns. 

korm VCL tqna node The equations. 
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NODAL ANALYSIS: DEPENDENT SOURCES 

P Simplify the circuit to 
Obtain nodal voltage.

2N+3+ V 6 

3 

A 
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MESH ANALYSIS

o Mesh Analysis involves solving electronic circuits
via finding mesh or loop currents of the circuit.
This is done by forming KVL equations for 
respected loops and solving the equations to find 
individual mesh currents. 

We simply assume clockwise current flow in 
All the loops and find them to analyze the circu 
Also any independent current source in a loop 
Becomes the loop current as current in series is InA) 
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MESH ANALYSIS

o Mesh Analysis involves solving electronic circuits
via finding mesh or loop currents of the circuit.
This is done by forming KVL equations for 
respected loops and solving the equations to find 

individual mesh currents. 
2K 

We simply assume clockwise current flow in 
All the loops and find them to analyze the circui 
Also any independent current source in a loop 
Becomes the loop current as current in series i1s 

Same. 

ImA) 
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MESH ANALYSIS: INDEPENDENT SoURCES

Find Vo in th� çircuit?
Using KVL at loops 1 and 2, we form 
KVL equations using the current an 
Components in the loops in terms of 
The loop currents. 

Important thing to look at it the 
Subtraction of the opposing loop 
Current in the shared section of the 

-

V 

Loop 

6UT -5)a *3 

eMa 14 

-66uT -T) u -3 : 0 
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MESH ANALYSIS: INDEPENDENT SoURCES

The mesh equations are solved 
Simultaneously and the required loop 
Current is found. Then we use this looF 
Current to find Vo in across the resisto T, f-3 

43T-ay-) 

3o 33 

Noo O e pnd T 
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MESH ANALYSIS: DEPENDENT SOURCES

Find Vo in the circuit using Mesh Analysis? 
Simplify the circuit using the 
Independent sources by assigni
Them to the mesh currents for 

The specific loop.

Cucd Lwp ) 
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MESH ANALYSIS: DEPENDENT SOURCES 

Obi, F a wi Mah Anadueis 
4 (T) Form KVL in Main loop 3. 

then 

43.) l T- 6) 2 I) D 

S. (I-9 Simplify Using Vx and 12. 

4T ( )3(, *-S) »o 

ay 36 17 

s 3A Hee 4x 3 

Academic
Resource enie 

PRACTICE PROBLEMS

Find V in the circuit in Fig. P3.28 using nodal analysis. 

6V 

12 k 12k Vo 4 kl 

Figure P3.28 
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PRACTICE PROBLEMS

Find V in the circuit in Fig. P3.28 using nodal analysis. 

ö- 
2 mA 

6 k 

12 k 12k Vo 

Figure Pg.28 
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PRACTICE PROBLEMS
Use nodal analysis to find V, in the circuit in Fig. P3.29. 

12V 

6V 

- 6 kit 

4 k D6mA 6 k Vo 

Figure P3.29 
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PRACTICE PROBLEMs
Find V in the circuit in Fig. P3.36 using nodal analysis. 

12 V 

W 
1 k2 

2 k 1 ka V 

Figure P3.36 
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PRACTICE PROBLEMS
Use nodal analysis to find y, V. Va and V, in the 
circuit in Fig. P3.44. 

12V 

V A+ |V 
w- 
8 

100 

V 3 A 4 

Figure P3.44 
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PRACTICE PROBLEMS 
Use mesh analysis to find V, in the circuit in 

Fig. P3.47.

ww 
6 k2 

w 
4 k 

8 k 

12V) (24V 

4 k0 Vo 

Figure P3.47 
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PRACTICE PROBLEMS

Use mesh analysis to find V, in the circuit in 

Fig. P3.84. 

6 mA 

12 k Vo 12 kd 
4 k 


