EE 1ol Lechure 7, Tanafs 2] .
Hw # 4
(1) pob. > 58 &) pob. 3. 74
[2] prb. 3.2 L7]) pab-2.27

Mol . 2-48
pe“[")’m;nﬁ I

3A

Figure P2.46: Circuit for Problem 2.46.
Lets Solva ahis prb. by Sit Fidf +he _
wNovdbon’s J,guﬁ/,lad civeutt $r A=b yord ({'%n'w}s)

Mew ,aw.f]lfis
3A

(2] pob. 244 L8] pb. 3.20
[¥) ’PnL. 2.4f
(5] b 2.72
&) =9,
]
& l2v 4 " %
3A
60
~@ (vt S8,
4Q 3
+— £ —
D - 1 g 2
24(( 1 Q : 2Q
JL @ 22V 20
A [0} Figure P2.46: Circuit for Problem 2.46. Ljf -
il ?
v
®
Cipd> = et L
(BF —IMEIe-evh~ j5e (&
cN—> Ve—2V3y = 29 (3)’
2 %)+ ax (Y >

6'\/"‘31/:- =
=6V +)fVa- vy = 2]+
) JFVa—12Vy = 308 (%)
[’45— |5')((?IJ -
WYy —g2v =302
= (05Vs-30vy = 329)
fin f preing -
2T 30V
Fom 1Y 3Vioaa=eg =3 V)

§a
a > D@
~
Fo jov |
4 +o 2
Smmin b
Xelat® 2= 3+J4’l_~+ 15"_&‘ )
Kl st @ 34 MUV & Ve % \/2_.3',._‘/3 &
6‘ —— 2
Xer ot % 3
® il v,,;;,«w/, _— )
a l_L,
Actual =
circuit b < Ry
Load
(a) Original circuit '

(b) Thévenin equivalent




By analyzing the circuit configuration in Fig. 3-22(b) to find iy
or, measuring iy with an ammeter, we can apply Eq. (3.33) o
find Rrn,
Rm = ﬂ (3.34)
Fse

The only potential problem with this type of measurement is that
when short-circuiting the source circuit, the current threshold
of the ammeter may be exceeded (if the output resistance of the
source circuit is very small).

This method is applicable to any circuit with at least one
independent source, regardless of whether or not it contains
dependent sources.

» The Thévenin voltage Uy, is obtained by removing
the load Ry (replacing it with an open circuit), and then
measuring or computing the open-circuit voltage at the
same terminals. The short-circuit current iy is obtained by
replacing the load with a short circuit and then measuring
or computing the short-circuit current flowing through it
(Fig. 3-22). «
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Thévenin and Norton Equivalency

Ry
a
Thévenin
equivalent oTh
circuit
b
5 ———————oa
Norton equivalent
circuit . e
3 1 S
iN=vrh [RTn N >SN
Rn=Rm
L——ob

Figure 3-28: Equivalence between Thévenin and Norton B

equivalent circuits, consistent with the source transformation
method of Section 2-3.4.
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3-2.3 Supernodes

Occasionally, a circuit may contain a solitary voltage source IS Rs

nestled between two extraordinary nodes, with no other { &
elements in series with it between those nodes. Such an Supemode A V“f]dﬂv
arrangement is called a supernode. Examples of supernodes ®

are shown in Fig. 3-4. Formally:

,(CL—

O+5 T 51370

» A supernode is the combination of two extraordinary
nodes (excluding the reference node) between which
a voltage source exists. The voltage source may be of %
the independent or dependent type, and the voltage B+ b+ Is+1g=0 (KCL)
source may include elements in parallel with it (such a4

as R in parallel with the 16-V source of supernode B 4] Vy
in Fig. 3-4) but not in series with it. If one of the

Iwo nodes of a supernode is a reference (ground) () V3= =10V (KVL)
node, it is called a guasi-supernode. 4 \//7

Figure 3-5: A supemode composed of nodes V and Vs can
be represented as a single node, in lerms of summing currents
flowing out of them, plus an auxiliary equation that defines the
voliage difference between V3 and Vi

Supernode Attributes

(1) Ata supernode, KirchhofI’s current law (KCL) can
be applied to the combination of the {wo nodes as if
they are a mn their
own identities.

(2) Kirchhoff’s voltage law (KVL) is used to express the
voltage difference between the two nodes in terms
of the voltage of the source belween them. This
provides the Mw:n

(3) If asupernode contains a resistor in parallel with the
voltage source, the resistor exercises no influence
on the currents and voltages in the other parts of the

circuit, and therefore, it may be ignored altogether.

Figure 3-6: Circuit for Example 3-3.

( |) A;(:)/—) 4—Vr\ L-u’r 2-\/1 (4) For a quasi-supernode, the node-voltage of the non-
,\,\/' 4P - ? {=b reference node is equal to the voltage magnitude of ﬂﬂy 74_

= T > source.
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Figure 3-7: Circuit containing two meshes with mesh currents
{y and 1.
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Figure 3-8: Circuit for Example 3-4.

Solution: (a) Applying the symmetry pattern inherent in the
structure of the mesh-current equations, we have

(R + R+ Rs)) — Ralz — Rshh = Vo (mesh 1),
(3.15a)

—Rali+(Ra+ Rs+ R)l— Ryl =0 (mesh2),
(3.15b)

and

=Rsly = Rylr + (Ra + Rs + Re)ls =0 (mesh 3).
e (3.15¢)
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Exercise 3-5: Determine the current / in the circuit of
Fig. E3.5.
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Answer: [ = 1.5 A. (See €AD)
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Figure 3-9: Mesh-current solution for a circuit containing a Meﬁ'{q =
—lo ) (3,5)

dependent source (Example 3-5).
T2 (F-5) 70 ) &
7 Hence, “+ ( -
Iy =4V =8(1 — ). @17 G 19

=10 +I1 After inserting Eq. (3.17) into Eqs. (3.16a.and b) and collecting 1 3 I.=0
—Y-T-) + ?Iz terms in J; and I, we end up with i-‘-‘- I;, "J-J:l

-al o =N -Sh+6h=10,
-\-.?Ji T “10n + 14 = 0. fi}'f’lngIJ_
“+

=0

Solution of this pair of simultaneous equations gives

h=—14A,  h=-10A




