Example

Find v, using voltage division and then find i and use it to find i using

current division \)\4
R, =60 Q) O.
W R, =60Q
Wy
L [ £§ +
vy = I%V‘@_g\e ? v,=100V Vs §Rx =209Q

(a) Original circuit (b) Equivalent circuit obtained by
combining R, and R

Figure 2.17 Circuit for Example 2.4.

R,R, 30 x 60 R _ 20 _
= = = 200 — Vy = Ve = 100 =25V
e R,+R, 30+60 * R+R, ° 60+20
Y 100 . _ R 3

= Vs -
> R+R  60+20

. e i e
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Example

Use current division rule to find i, W
oV
e.C

N l lil
: O R, =
iy = 156@33,\€\§J§ R}% %8;2 iS=15A<> e §Reqzzog

(a) Original circuit (b) Circuit after combining R, and R5

Figure 2.12 Circuit for Example 2.5.

= = 20 e g
R+R, ° 10+20

° o - b
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Althou (gaﬂ\é @ﬁallel equuvalen’rs and
p(e\"eﬁ\\eagﬁ*?'enf/volmge division
principles are very
Important concepts,
yet they are not sufficient to
solve all circuits Il
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Example

Write the set of equations for node voltages for the circuit

shown A8}
ca\e 0
= xp of &% v, Vv, =10
de 3:
b TW\ . e At no_ B
(“P g Pag Vs — V4 _|_V3 Vo _|_V_3:()
- R, R, R,

At the super node:

1
IRQT
I
|
: Vi V1_V3_|_V2_V3_1

\ V3 )'_+
\ RR R

v Figure 2.26 Circuit for Exercise 2.11.

—’
—-—
5____—‘—
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Example (cont.)

Next, we find an expression f?d!\é\‘confrolling variable

i, in terms of the nﬁi&g@ﬁéﬁe

o 31
yiew I e 3P of
Preaehe
R, v, L
V1 NV» ¢ NNN ®U;
Ry

Figure 2.27 Circuit containing a current-controlled current source.

See Example 2.9.
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Writing the Mesh Equations

+ Vg —=11Ry

Branches = 8
Nodes =7

Loop currents needed = 2 NO"_@

. “Om ol o
And \?}S@\H ‘r\l\l u @@Que‘rg)n‘rs!

This nes the loop'currents to be used

Identify all voltage drops

Write kvl on each mesh
Top mesh:—vg +Vg, —Vg, +Vg, =0

Bottom: —Vg, + Vg = Vg, Vg Ve =0

Use Ohm's law
—Us1 + I.] R] — U + (il - ig)Rﬂ = ()
i2R3 B (lz = i‘l)R-Z + ":ZRE . if f1R4 + ng = O
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Mesh Currents in Circuits Containing Current

Sources
o WK
Supermesh: Cur'r'en’resgg,keectommon to two meshes

L
(o ne { 930

o §
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Circuits with Dependent Sources

| +2, =

10v

5«0“‘ N

‘?(%9—900 ag® o

Lo O <ﬁ

(a) Original circuit
Node 1

|28

V.. =8.57 .
o 10V =
|X — E - 2A (b) Circuit with an open circuit
_— - — > 0
C - 3' X - 6A " Ly l
10V C_) 2i, 10 Q2
R,=143Q
v, 857V Wy—o °
Rt = - = = 143Q <+ (c) Circuit with a short circuit
=8.5
. 6A v,=857v(
o
évenin equivalen ?:\ - T ey | g ST T LT
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Step-by-step Thévenin/Norton-Equivalent-
Circuit Analysis

1. Perform two of these: cO- “K
Determine the opSQr %rage V, =
r

. De’rermmeﬁ) #;E@‘kurrenﬂ —|
. e(ﬁ\é\u u @ d the Thévenin resistance R looking
P H&ck into h@tkFminals

2. Use the equation V, =R, |, fo compute the remaining
value

3. The Thévenin equivalent consists of a voltage source V,
in series with R,

4. The Norton equivalent consists of a current source |, in
parallel with R,

f/’ ___‘\%
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Circuits with Dependent Sources

~
\

-V

X_F\4m-_]£54_ 'V&: ::C) ()UL) ;g;
4 R R+R,ca\eC s
NOXQS 15V
_ Rro™ Q§V8l ;
§&Q€3 ¥éc€§aa' oc
P ( e ? & (a) Original circuit under open-circuit conditionﬁ
025, , v,.—-15 v, ) ’
+ + R, =

4 R R, +R, - %<> 20 Q
T2 Ve = 462V 15V .

. VvV 15V (b) Circuit with a short circuit
and we got: Iy = Ri = 00 = 0.75A . .
1n=0-75A<> §R,=6.159
R = Yoo 462V _ 6150 : 0
i 0.75A
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Superposition Principle

Example
U\( R =10Q
Wy
i +
v, =15V v, = 15VC_“> ’;25; v,

prev

(b) Circuit with only the voltage
source active

Iy R
529 § 1}2 C) iS = 2 A

(c¢) Circuit with only the current
source active

Figure 2.60 Circuit for Example 2.20 and Exercise 2.27.
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The Wheatstone bridge

Figure 2.62 The Wheatstone bridge. When the Wheatstone bridge is balanced,
i, =0and v, =0.
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The Wheatstone bridge

The Wheatstone bridge is used by mechanical and civil engineers
to measure the resistances of strain %CU{Q@S in experimental stress
studies of machines and buuldm%g\ e.C

Operation: Note

P%ékﬂem 0&@&3\4‘9& & R until the detector current

Applying KCL at node a, we get: i2 = i4
Applying KCL at node b, we get: i1 = i3

When the bridge is balanced, V_, =0

=—> R, =R, & Ri; =R,

From which we get:

Detector

P

e e e - - e = -

i y W) g ; ; ft ........
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