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KCL AND KVLL EXAMPLE

butufey

Va. . 3
v T
o Find I and Vbd in 6v SERSE 4oL
the following | 2
circuit? U\bu.& Obmn s loes

Solution: Le 8_‘_“‘

\JT , ,,M \l-‘:(l;"‘}l

Using KCL we know that TR, Ly
only 1 current I flows in tlie ' oyt ou¥ 6 oo
the loop. ‘3 = "% Cme

Then we apply Ohm’s law Ry: Sowx how = |poudL
to find the current 1. L:- -¢ - —0.05mA
Lastly, we use KVL in the 2o %

single loop to evaluate the
voltage Vbd.

We therefore see how KCL Ny = 6 ¥ Vg

and KVL can used as e QO)LLo.oS-) - oV.

stimple 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:
Vv, Vv, vy
Q @ 5
As shown in Figure, a node is a point %
in a circuit where two or more wires (15
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

Usw‘nw:fc'af— )l &Y*‘j“"‘“’ 8’" ML Q) \\JO KCL equations at the nodes as

Shown, then solve them to find
Asgwne  LoonenX  Qacd m& ouk o% wede a» 4ve. The respected nodal voltages.

-lw &+ W ¥ v,-V, =0 N () vl BEqm.
nu W 7

m  + V- ¥ Vo 0 —Y
— &x ew
Solvima gcn \J‘?\l
=2 SR SV I I A \J__/_Y—-——‘o(!)'«
3y, -a u,'-l:.’
Ay +Wy - v =0 _—-———50&4
E“f"‘ c lr» L&’ e
\jl - g‘f"' B\Jl ‘? 3\]"1\’& nd \a_

S
34 YUy, = o

qv, = - Go So V= 2y - 30
Ua_ -z 6 = "'6 J
—-—-——-'"'____._———————__'_ pu———
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NODAL ANALYSIS: INDEPENDENT SOURCES ONLY

Example2 (Ind. Voltage Sources Only):

VIO {un
ben For this Problem, we first make the main
KCL equation at the only node 1.
év Sen 3V Current is taken to be coming out of the nod
| ' 1o J as positive. We solve this equation to find
The nodal voltage V1.
- v - -o Once this is determined, ois simply found
!!Fié“ T ‘_G’Li ¥ "\'J"Lé_[‘_?"' by using Ohm’s law at the sole resistor of
3KOhm.

“\-L \a\“ \'\I\ -3 -]
4V, '=-q \}"". l \,

So N -

o = Moo = 3%, - awmA o
3w X I
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NODAL ANALYSIS: DEPENDENT SOURCES

o Find ch; using Nodal Analysis?

@
Vv, % Jy y  Forthis Circuit, We need to
Overlook the node with depende:
A 0 Y, \l Source and form equations roun
2 T Du (b 17 it. We use KCL at Nodes 1 and 2
and derive the equations based ¢
. Current flow.
Yrede 4 *akiug pracive o convemtion
WL Vg
— 3w t U_!_ ¥ Na 3 \’___1_ =0 .——@
3w WY R
AY  vode o
Vi t U =%+ Mx 0 —&
134 Lau 3w
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NODAL ANALYSIS: DEPENDENT SOURCES

Co h*rollu»& ‘*Vu& @A X Nale () After setting up the Nodal Eq:
For dependent Circuits, on ha
To make the Controlling eqn.

Qm = ___\_)_\_»-_ A _\_)_’_‘_ ——— (@) This equation is made using tl
6w SW Dependent source. Using the
Controlling equation we solve
L = Ny v 2N, N, = & VFor the nodal voltages.

Pow Puim C’av\n@)
vV, v\ -%qm ¢+ M =0
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NODAL ANALYSIS: DEPENDENT SOURCES

Find Io in the circuit using Nodal Analysis?
v 24T, J Using KCL at nodes 2 and
! r Forming a controlling equatio
At node 1 we can simplify the
Problem into simple equation
“tomh U Ul M Current entering the node is
v Summed at the node to form

1
The equations.

3
o)

.l

Fovm% Ve Eqvm'fv\ocln,

Vo 4 2w v\ - 4w, -0 ,——-@
2w 2%

CDV)*V‘D\\\‘\-& Eﬁv“
Vv, t 2¥E, =V, —@
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NODAL ANALYSIS: DEPENDENT SOURCES

Find Io in the circuit using Nodal Analysis?

v, uT J Using KCL at nodes 2 and
ks Forming a controlling equatio
At node 1 we can simplify the
era W L RuA N Problem into simple equation:

l Current entering the node is
I\ o Summed at the node to form
o ming L L Eﬁv“:t wode @ 1 The equations.
Uy 4 % YO - 4, - —€0
=3 wy My = v]
e\ 2w "
CDV)‘N\\\Z-& EGVV\
V, £ 22Xy, =V, —@)
‘f T - v
e oM 3
2V 6 o

My v 3)4(—:-;23 BN . (BU\ =Ny !‘@

NODAL ANALYSIS: DEPENDENT SOURCES
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?Lk @ - O Simplify the circuit to
s e & Uy _ (f\-\ . Obtain nodal voltage.
2vC

>
Ny ¥ g+, -\ =o

3V, - ¥ Vy:8 0
3

So
Lo Va ¥ . \ MyA
e S\ 3
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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.
ann

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 i

o~
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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.
ann

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 is

Same.
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MESH ANALYSIS: INDEPENDENT SOURCES

Find Voin th% circuit?
v Using KVL at loops 1 and 2, we forn
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
Loop.

\eer)
Gmi| ‘(x\“l))@-\l. ¥ =0 Q)

Lw‘) /Mu\r\Q o

L 4 6uT, ktg_k,\;,)m 20 —Q

Acodemic‘f}'
Resource Cente

ILLINGIS INSTITUTE OF TECHNOLO

MESH ANALYSIS: INDEPENDENT SOURCES

S Q\‘ R“"‘S The mesh equations are solved
Simultaneously and the required loop
_ Current is found. Then we use this looj
2 V“T} 3w [ -3 Current to find Vo in across the resisto

‘tr(%“xz'a‘ \ "G‘B

Jo “—‘)_ -3

-
Lyz Wwh
o

Nowo Owee ‘O‘LW'S,,

3 [ :
Vo - ‘L“-ff,,'- A‘W,y,\\_m | B J
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MESH ANALYSIS: DEPENDENT SOURCES
Find Vo in the circuit using Mesh Analysis?
1 4 Simplify the circuit using the
Independent sources by assigni
\! g
* A YL Them to the mesh currents for
4u The specific loop.
Gul YA
LKL
bt (O
’_J

L bwm A ( Qﬂ;nml Covee) s \oop ) —c)

: N v\hane
e — o
Uy = "“(T"L) —D
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MESH ANALYSIS: DEPENDENT SOURCES
Oby- Fed  Tp weig Ve Anolyes

thern KUD A4 (Iﬂj —
wo L N -
Gu (1) ruw T,- (;-.) . DJL( 1. I) s0 &S

S 71, - %(I;I}L @

Form KVL in Main loop 3

Simplify Using Vx and I2.

L“‘(-E) "(“‘(L—a'énq) ¥y (Ts ‘\'I\;—f.> =6
\}ur5 - 24 “QK(U.) )
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PRACTICE PROBLEMS

Find Y, in the circuit in Fig. P3.28 using nodal analysis.

6V

"
&
2maA
N f."i:l i
A :
12k 212k 20V,
2 3 3 o

Figure P3.28



PRACTICE PROBLEMS

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

6V

RES0UNrCce Lol

ILLINOIS INSTITUTE OF TECHNOLO

2R B kil i
+
< <4
312k 12k gV,
Figure P3.28
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PRACTICE PROBLEMS

Use nodal analysis to find V, in the circuit in Fig. P3.29.

12V
%
s‘m 6V
w ' a

":"

E
)
-

3

Y
o
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«;:

Figure P3.29
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PRACTICE PROBLEMS

Find V, in the circuit in Fig. P3.36 using nodal analysis.

12V
A £
VWV +
1k N +
% <t> S2kn 1V,
Figure P3.36



PRACTICE PROBLEMS

Use nodal analysis to find V,, V, V5, and V) in the
circuit in Fig. P3.44,

12v
+
ot
v, e v, — Va + v,
'V: * v.v.'.
60 80
100
«
3A<D i“ﬂ Va ;‘“ ®4A
2v,

Figure P3.44

PRACTICE PROBLEMS

Use mesh analysis to find V, in the circuit in

Fig. P3.47.
VIAA 3 A
6 k(2 4k
8k
12V (;) c
4k0 ?P v,
Figure P3.47

PRACTICE PROBLEMS

Use mesh analysis to find V, in the circuit in

Fig. P3.84.

(j 24V

"
$Vx

k=
12k Vo
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