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�

C
om

puter
accounts

and
new

sgroup
stuff:

C
heck

the
E

E
C

S
40

hom
epage!

�

H
W

w
illcover

concepts
from

Friday,M
onday

and
W

ednesday
lecture.

�

H
W

1
corrections:

–
In

problem
1

(a),the
phrase

should
read

“calculate
the

pow
er

in
the

devices”
instead

of

“calculate
the

pow
er

in
the

interconnection”

–
In

problem
8,the

phrase
should

read
“In

figure
8(a)

below
,the

device”
instead

of“In

figure
8(a)

below
,the

box”

–
In

problem
6,itshould

be
“the

arm
,leg

and
trunk

to
rise

B
Y

5
degrees

C
elsius”

instead

of“the
arm

,leg
and

trunk
to

rise
to

5
degrees

C
elsius”

–
P

roblem
s

2,3,6
and

7
-

add
an

extra
*

B
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dm
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(contd)

.

�

TA
office

hours.
(location:

140
C

ory)

–
N

ir:
Tu

12
-

2
and

T
h

2
-

3

–
Jesse:

M
2

-
5

–
Jonathan:

Tu
10

-
12

and
T

h
10

-
11

�

C
hanges

to
lecture

schedule

–
M

idterm
s

1
and

2
m

oved
to

W
ednesday

ofthe
w

eek
instead

ofM
onday

–
Lecture

on
T

hevenin/N
orton

sw
apped

w
ith

op-am
ps

�

W
T

h
5

-
8

lab
cance

lled!

�

G
uestlecture

on
07/11!
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Last
T

im
e

...

�

C
ircuitanalysis

tools:
K

C
L,K

V
L,IV,S

eries
and

parallelcircuits

�

D
evices:

D
ependentsources

and
resistors

�

D
o

you
ha

ve
questions

on
any

of
these

concepts?
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T
his

T
im

e
...

�

IV
exam

ple

�

V
oltage

D
ivider

and
C

urrentD
ivider

�

V
oltm

eters
and

A
m

m
eters

�

N
odalanalysis:

S
teps

�

N
odalanalysis:

Illustrate
w

ith
exam

ples

–
O

nly
independentsources

–
D

ependentand
independentsources

–
F

loating
voltage

source

�

O
verview

ofm
esh

analysis
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IV
exam

ple

�

G
ive

a
circuitm

odelfor
the

I-V
graph

below
:

I (am
ps)

0
5

−
0.5

V
 (volts)

U
nknow

n

C
ircuit

ab

I

+V
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Volta
g

e
and

C
urrent

D
ivider

�

V
oltage

D
ivider:

F
ind

v�
and

v�

in
the

circuitbelow
.

1.0kΩ

2.0kΩ

3.0kΩ

4.0kΩ

+−
10 V

+v1-v2 +-
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Volta
g

e
and

C
urrent

D
ivider

�

C
urrentD

ivider.
F

ind
i�

and
i�

in
the

circuitbelow
.

3.0kΩ
4.0kΩ

2.0kΩ
1.0kΩ

6 m
A

i1
i2
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Voltm
eter

s
and

A
m

m
eter

s

�

V
oltm

eter:
m

easures
voltage

across
a

device.

–
S

hould
connectin

parallelw
ith

the
device

ofinterest

–
W

orks
on

the
principle

ofO
hm

’s
law

.

–
T

herefore,internalresistance
ofa

voltm
eter

should
be

com
pared

to
the

resistance
ofthe

device
across

w
hich

the
voltage

is
to

be
m

easured.
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Voltm
eter

s
and

A
m

m
eter

s

�

E
xam

ple:
W

hatvoltage
does

the
voltm

eter
m

easure?
A

ssum
e

internalresistance
is

1
M

�

+−
10 V

5.0M
Ω

5.0M
Ω

V
oltm

eter

+-
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Voltm
eter

s
and

A
m

m
eter

s

�

A
m

m
eters:

m
easures

currentthrough
a

device.

–
S

hould
connectin

series
w

ith
the

device
through

w
hich

the
current

ofinterestis
flow

ing.

–
A

lso
w

orks
on

the
principle

ofO
hm

’s
law

.

–
Internalresistance

ofam
m

eter
is

very
sm

all?
W

hy:
?
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Voltm
eter

s
and

A
m

m
eter

s

�

E
xam

ple:
W

hatis
the

currentm
easured

by
the

am
m

eter?

A
ssum

e
internalresistance

ofthe
m

eter
is

2

�

s

4Ω

4Ω

4Ω
3

m
A

A
i
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N
odal

A
nalysis:

S
teps

�

A
n

algorithm
to

find
unkno

w
n

node
volta

g
es

in
any

electric
circuit(assum

ption:
circuit

has
an

unique
solution).

�

T
he

algorithm
(a

little
differentfrom

the
reader):

1.
S

electa
reference

node.

2.
Labelthe

unknow
n

node
voltages.

3.
A

pply
K

C
L

ateach
unknow

n
node

voltages.

4.
S

ubstitute
voltages

for
currents

using
device

IV
relationships

(exam
ple,use

O
hm

’s
law

for
resistors)

�

W
ith

circuits
thathave

m
ore

than
3

unknow
n

node
voltages,w

e
w

illask
you

to
setup

equations
only.
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N
odal

A
nalysis:

E
xam

ple
1

�

Letus
w

alk
through

the
algorithm

for
the

follow
ing

circuit(only
independentsources,drill

exercise
4.5

(a)):

16Ω
20Ω

80Ω

2Ω

5 A
12 A
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N
odal

A
nalysis:

E
xam

ple
1,S

tep
1

�

S
electa

reference
node16Ω

20Ω
80Ω

2Ω

5 A
12 A
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N
odal

A
nalysis:

E
xam

ple
1,S

tep
2

�

Labelthe
unknow

n
node

voltages

16Ω
20Ω

80Ω

2Ω
+- 1 v

v +-

5 A
12 A

2
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N
odal

A
nalysis:

E
xam

ple
1,S

tep
3

�

W
rite

K
C

L
ateach

unknow
n

node

16Ω
20Ω

80Ω

2Ω

+- 1 v
v +-

5 A
12 A

2

i
i

i
1

2
3

i4

�

T
he

K
C

L
equations

are
(assum

e
currentleaving

a
node

is
negative):

A
tv� :

-5
-

i�

-
i�

=
0

A
tv� :

i�

+
12

-i�

-
i�

=
0
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N
odal

A
nalysis:

E
xam

ple
1,S

tep
4

�

S
ubstitute

voltages
for

currents
using

device
IV

relationships

(exam
ple,use

O
hm

’s
law

for
resistors)

A
tv� :

-5
- �

���

- �
�
	�
�

�

=
0

A
tv� : �

�
	�
�

�

+
12

- �
���

- �
�
�

=
0

�

S
olving,w

e
get:
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E
xam

ple
2

-
D

ependent
S

ources

�

C
onsider

the
follow

ing
exam

ple
(D

rill4.7):

4Ω
20Ω

2Ω

+−
80

V

5Ω

1.5 A

i2
6

i2

�

N
ow

,you
can

use
constraintequations.

You
can

w
rite

the
solutions

on
the

nextpage.
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E
xam

ple
2

-
D

ependent
S

ources

�

S
olution:
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E
xam

ple
3

-
F

loating
volta

g
e

sources

�

F
loating

voltage
source:

A
voltage

source
(dependentor

independent)
w

hose
term

inals

are
notconnected

to
ground.

F
or

exam
ple,consider

(D
rill4.9)

:

33Ω
80Ω

25Ω

+−
150V

40Ω
i2

i2

+
−

15

�

To
solve

such
circuits,you

can
use

either
constraintequations

or
the

supernode
concept.

S
ince

w
e

already
did

constraintequations,w
e

w
illuse

a
supernode.
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E
xam

ple
3

-
F

loating
volta

g
e

sources

�

S
olution:
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A
n

overvie
w

of
m

esh
analysis

�

“T
he

K
V

L
analog”

ofnodalanalysis

�

T
he

algorithm
(refer

to
reader):

–
Identify

unknow
n

loop
currents

–
A

pply
K

V
L

to
each

m
esh

(or
loop).

–
S

ubstitute
currents

for
voltages

using
device

IV
relationships

(exam
ple,use

O
hm

’s
law

for
resistors)
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N
odal

versus
m

esh
analysis

�

W
hich

is
better?

N
odalis

preferred
over

m
esh,although

thatdoes
notim

ply
nodalis

better!

�

N
odalis

used
m

ore
often

because:

–
H

andles
supernodes

m
ore

conveniently

–
M

esh
analysis

only
w

orks
for

planar
circuits

(circuits
w

hich
can

be
draw

n
on

a
plane

w
ith

no
crossing

branches),itdoes
notw

ork
for

non
planar

circuits.

�

P
roof:

R
equires

m
athem

aticaltopology.
B

eyond
the

scope
ofthis

class.
If

interested,please
refer

to
appendix

C
in

N
ilsson

and
R

iedel.

�

Look
over

m
esh

analysis
in

the
reader.

�

G
ood

new
s:

Iw
on’tquiz

you
on

m
esh

analysis.
N

o
hom

ew
ork

problem
s

as
w

ell!
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S
um

m
ary

�

W
e

added
m

ore
tools

to
our

circuitanalysis
toolbox:

–
V

oltage
and

C
urrentdivider

techniques

–
N

odalanalysis

�

W
e

also
looked

attw
o

instrum
ents:

voltm
eters

and
am

m
eters
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In
C

onc
lusion..

.

�

N
exttim

e:
C

apacitors,R
C

circuits,propogation
delay,look

atinductors

�

R
eading:

w
illbe

online
atthe

E
E

C
S

40
w

ebpage
under

“A
dditionalR

eader
N

otes”
by

S
unday.

�

Lab
3

nextw
eek

should
help

you
understand

R
C

circuits

�

Q
uestions?

H
ave

a
greatw

eekend!

B
harath,06/2003

–25–


