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Kirchhoftt's Laws
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1 - Defenitions
2 — kirchhoff,s current Law ( KCL )
3 — Kirchhoff,s Voltage Law ( KVL)

4 — Examples

5 — Home works



Kirhhoff’s Current Law

 The sum of currents flowing into a node
T must be balanced by the sum of currents
flowing out of the node.
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1; flows into the node Z i — O‘
1 flows out of the node i ———

4 flows out of the node

;=10 + iz




Example 1. Kirchhoff's Current Law:

Q: How muchis the current |, ?

A [,=25mA+4mA=6.5mA

4 mA
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Example 2: Kirchhoff's Current Law:

Q: How much are the currents 4 and 4 ?

A: Hh=10MA-3mMA=7mA
F=1T0mMA+4 mMA=14 mA

10 mA
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4dMA+3MmMA+7mMA=14 mA




Kirchhoff’s Voltage Law:

Mn=mn 3 V3
«This-equation can also be written in the following form:

—Vl+ V2+ LK} =0

| .S +
I3 +
I s +

Aformal statement of Kirchhoff’s Voltage Law:

The sum of voltages around a closed loop is zero.




Example 1: Kirchoff’s ’ aw:

Q: How much is the voltage | ?

A 1L=3.1V+68YV

+3.1V =

+ +
+
- ‘{, 6.8V V4
1 -

Q: How much is the voltage v, ?

A.‘ V4=6.8V
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- Example 2: Kirchhoff's Voltage Law:

Q: Ify=10Vand vs=2V, what are v, v;, and v,?
A V2=10V

KB=10V-2V=8V

V4=2V
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BQ+4Q+20) — AL — 2L =20V
4Q+5Q0+20)L -4 - (5Q0)5=0
2O+50+10) - QO — (5 =0

and oL — 4L — 2I; = 20
—45L + 11, —5L=0
=2 — 5L +8L=0

with the result that

Il =4 A
I, = 2.667A
I; = 2,667 A

The net current through the 5-() resistor 1s

Lo=5L—15L=2.66TA—-2667TA=0A
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Solution:
We first obtain the mesh currents using KVL. For mesh 1,
—154+5i1+10(i1 —i)+10=0

or
3i) —2ir =1 350
For mesh 2.
6ir +4ir+10(ih—i;)—10=0
or

i1 =2h—-1 335.2)

METHOD n Using the substitution method, we substitute Eq. (3.5.2)
mto Eq. (3.5.1), and write

6ir—3-2irh=1 — h=1A
FromEq.(3.52).i1=2ir—1=2—-1=1A. Thus,
h=i=1A. h=ibh=1A, R=ihh—-ihh=0




‘ METHOD n To use Cramer’s rule, we cast Eqs. (3.5.1) and (3.5.2)

AR Ry

We obtain the determunants

as before.



xample: 5 - find loop currents
HW -1
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xample: 6 - find 0,

\/~h

==

V.
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_and the dlrectlons of

current

Ii=5-2=3A
I2=4-I1=43=1A

(a)



Example . ind the magnit

““and the directions of the unknown
current (H.W-3)—




Example : 9 - find the magnitu

~~and the directions of the unknown
currents( HW-4)

It

R
5 mA 7T mA

MA—Y  —
T l JA lﬂ_mi\ Rl [3
AN
| A [} 2 mA
MAN—/4 \——=

6 mA
(b) (c)



Exampie : LU= TINd tne magnituge ana tne
directions of the unknown-current and-voltage
H.W-5




current(H W-6 )

10 mA




LAdAIIIpIC .
direc
"voltage(h W -7)
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SO0 mA 200 mA
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100 mA S50 ' mA
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Example : 13 - tind the magnitud
the directions of the unknown
curren{t‘gnd voltage(H.W-8)
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find the branch currents()shown

40 20

4V===E, RS8Q  Em==6V




find the branch currents(h.w-10 )

R=40 R, =30
>
R0
El_l_lov Ez.|.12v
=



xample : 16 - circu
shown find the branch currents

3.3k
AM—
&
RS56K0 Ry =22k
Ey==="30V
E T 10V E 20V

.||__|



xample :17 - for the cir
find the branch currents

.
R; 9.1k




ample : 18 - for the circuit shown
find the branch currents and Vab

fi ay oV
Tsv s
202R, R; 30 !
J% f E, =20V
25 VaimaF| Ejuire 60 V L , 4
- (I);-'




Example : 19 - for the circuit
_ the branch currents shown fi

and Vab

- Vab -
. R3 E: *

a b
ey R; =80
3A ngsn R,=60Q
h L E; .|. 4V
--—

=




X3 pIe . 20 - for the circui
find the branch currents and Va




