Circuit

Analysis

Theory snd
’ e

/)
“
/ \
\ [

Chapter 08 ?

Methods of Analysis
SWMEE

@C-C Tsai  Source: Circuit Analysis: Theory and Practice ©Delmar Cengage Learning
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‘ Using Source Conversions

R1 R3
20 40
R2
20 1 v3 U1
=6V V2
—av DC 10MOhm

R4 R6 RS u2

. +. 12 13
[) 3a <20 ()2 A <20 [)0.5 A <l
2 DC 10MOhm

Branch Current Analysis

2 X B 554 E

Used for circuits having more than one source

StepO: Arbitrarily Assume all the current I, I, ...

EREEMES XBRE—FM I, L, ...
Step1: Label polarities of the voltage drops
across all resistors

HKEEERAORERSECHENEEREY, -k
Step2: Write KVL around all loops

5l H Fr B B ERR ZKVLR F
Step3: Apply KCL at enough nodes so all
branches have been included

SIH A B ZKCLN F
Step4: Solve resulting equations R Y 5K
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Mesh Analysis
iB B8 & #7 E

StepO: Arbitrarily assign a clockwise current
to each interior closed loop (Mesh)
He—EMRREREERRSM I, L, ...
Step1: Indicate voltage polarities across
all resistors
HKEEERAARERSEEENERY, - K
Step2: Write KVL equations
Il i Fir B BRI EER 2 KVLR F
Step3: Solve resulting simultaneous equations

BB HER , RER Iy, L, ...
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Mesh Analysis
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Nodal Analysis
:0E b

StepO0: Assign a reference node within circuit and

indicate node as ground B4 —# B35 8= HiSh (354h)
Assign voltages V;, V,, ... to nodes
EESESNERERER Vv, V, ..

Step1: Arbitrarily assign a current direction to

each branch at a node.
HE-PMEEERRRASXBRSM

Step2: Apply KCL to all nodes except reference

node 5 — R (b RERA ) ZKCLX F

Step3: Solve resulting equations for voltages

MBUEEN , RER VYV, V,, ...
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Nodal Analysis
o BB
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Delta-Wye (A-Y) Conversion
i ABE R BRA YRIER
HEA R SRR FRLA PR EREHEN

R =(R:*Rg)/ (Ry+Rz+R;) R R,=(Rs*R,)/ (Ry+ Rz +R;)

R;=(Rc*Ry) | (Ra+Re+Rc)
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Delta-Wye (A-Y) Conversion
i ARUEE: B A YREE
MM EBREfESRIEINEEIR FREA $IFESEE

Ry=(RR,+R,R;+ R R;)/ R,

R.=(R,R,+R,R;+R,R;) | R;
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Bridge Networks
ERA%

= Balanced bridge: 47 B8 %4
RR, = R,R; and I,.=0 and V,,=0
R TR RBAERIEE

= Unbalanced bridge: 7 #j B 1% £ 4
RyR,# RyRs and I 0

=7GND ~>GND
Balanced bridge network

nbalance ri e networl
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i Kernel abilities

1. Can use Voltage and Current conversion for analyze
a circuit

2. Can use Mesh Analysis for solving the unknown
voltage and current of a circuit.

3. Can use Nodal Analysis for solving the unknown
voltage and current of a circuit.

4. Can use Delta-Wye (A-Y) Conversion for solving the
unknown voltage and current of a circuit.

5. Can recognize a Bridge circuit whether is balanced
or unbalanced and solve the unknown voltage and
current.
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