Circuits 1

Last Lecture — Current / Voltage Division -
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Circuits 1 2

Last Lecture — Multiple Source/Resistor Networks

8/21/2019

e Series

The sum of several voltage source in series can be replaced by one source whose
value is the algebraic sum of the individual source

The equivalent resistance of N resistors in series is B
simply the sum of the individual resistances. Rs =Ry + Ry + -+ Ry

 Parallel

The sum of several current source in series can be replaced by one source whose
value is the algebraic sum of the individual source

1 1 1
+ e 4+ —

The reciprocal of the equivalent resistance of N resistors _— — +
p R1 Ry Ry

in_parallel is equal to the sum of the reciprocal of the R
individual resistances.
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Series/Parallel Resistor Combinations
E2.16: Find R,g in the provided network.
A 4 3k 2kQ 6kl (2k + 2k + 200 R g = 4k + 4k + 4k
= 3k A 4 kQ)
Ryp —» Ezka oW
5 Riyp —» smé
B
A :
’ ﬁ
— 3 8k||(12k||(3k + 3k) + 4k)

=0



Circuits 1 4

Learning Assessment E2.22
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Find V,, V,, and V, in the network provided. + -
. . § 6.7k $3k0 v, 24k0
. -
2 10k 2200 I3 v 34k V, —
NG 1 g 3.3k 16V C—D 6k |2 V,
+
v, §5kn S10k0 16V Ct) 12kﬂ§ 8k v +— - :
' L l I 10k||10k | _
“' * = "2 13k + 10k||10k|
3.3k e
Vo=V =3.3V o -
! "[6.7k+3.3k] V= Vx[6k+4k = —4V

8k

4k + 8k V,=V,+V;=10—-4=6V
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Wye S Delta Transformations

For the two networks to be equivalent at
each corresponding pair of terminals, it is
necessary that the resistance at the
corresponding terminals be equal (e.g., the
resistance at terminals a and b with ¢ open-
circuited must be the same for both
networks.

a
®

(a) (b)

A<Y

o

Y « A _
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" R,Rp + RyR. + R,R,

Ry

_ R.Rp + RyR. + R4R,

R,

_ R,Rp + RyR. + R,R,

a:

Rb:

C j—

R,

R4R,

R{+ R, + R;
R;R;

R, + R, + R;
R1R;

Ry +R, + R,
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Wye S Delta Transformations

For the two networks to be equivalent at
each corresponding pair of terminals, it is
necessary that the resistance at the
corresponding terminals be equal (e.g., the
resistance at terminals a and b with ¢ open-
circuited must be the same for both
networks.

a
®

(a) (b)

.. for
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R, =R, = R. =Ry
R1=R2=R3=RA

A<Y

{RAZBRY
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Learning Assessment E2.26

Find I, in the network provided.

18 ) 18 (2

12(13 %60
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Circuits with Dependent Sources

1) Write KVL and/or KCL equations for the network
— treat the dependent CS as an independent CS

2) Write the equation that specifies the relationship of the dependent source to
the controlling parameter.

3) Solve the equations for the unknowns.

— Be sure the number of linearly independent equations matches the number
of unknowns.
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Learning Assessment E2.29

Find V, In the network provided.

Cf) 36V

v,
10 kQ 5 kQ
A—e 4\> A—e
+ v -
12V (f) A
N
AAA
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Problem 2.35

Find the power absorbed by the dependent source in the circuit
provided.

4kQ 10 k()
MA— —wA

20V 20001,

6 k() 10 k)
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Nodal and Loop Analysis — Chapter #3

* Solve circuits with multiple nodes using nodal analysis
* Solve circuits with multiple loops using loop analysis

* Ildentify the most appropriate analysis technique that should
be utilized to solve a particular problem

11
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Nodal Analysis

e One node is selected as the reference node
 KCL is applied to the remaining N-1 nodes

Ohm’s Law:
Ui — VUp

R

I =

* Current defined by Ohm’s law
e Variables are node voltages
* Voltages are defined with respect to a common point (the reference)

N-1 independent simultaneous equations!
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Nodal Analysis — Known Node Voltages

* Define node voltages to be positive with respect to the reference node

* Define currents with respect to node voltages ,
® Voltage across resistors

V1:VS—Va:9V
Va=Va—Vp=3/5V
Vs =V, —V.=7/gV

V=3V Vb—iv Vc=%V

e Current in resistors

V Ve —V
1 1 S a
- I{ =— = = 1mA
} Y79k 9k
=0® Vao—0 V3 Va—Vp
I = — =1/, mA 353Kk " " 3k [om
Vp — 0 V5 Vb—V
I, = :3 mA = — = C:1 m
+= 4k /8 Is =9k~ "ok /gmA
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Nodal Analysis — with Independent CS

1) Identify #of nodes: 3 node circuit assume: I, =1mA R, =12kQ
2) Select reference node: bottom node,3 -~ ' Ig =4mA R, = 6kQ
3) Label other node voltages: v,, v, : R; = 6kQ

4) ldentify branch currents: i, i,, i,
5) Apply KCL to nodes: 1, 2 — 2 independent equations

KCLs: Iy=1I,+1,=-L1yY1="2 V-1+1] L
S. f— f— f— — — — v
AT TR, R, 'IR1 "R, R; |
Ip=Ip+1; =12 VZ—V_ll V[1+1_
bl Lo R, R; '|R; “|Rz " Rs
. A .
iy C) % Ry matrix ed. _— 1
[IA] _|R1lIR; R, [U1]
Ig|l | 1 1 L)
R, R;||R3!




