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Homework 2: Due 1in Lab Week of Jan. 19-22.
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For:

V=12 Vdc
R, =120 £
R, =200 £

Calculate R; so that

How Much Current will be
Drawn Through AB (R,) when
circuit 1S closed across AB
with no load (Short circuitl)
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A More Complex Example

Thevenin’s Equivalent Circuit (2)

— . Vo= 1-R,
—’\;‘W‘J"v d, Vv _KA ¢
Resistor Resistor / B V
(R+R,)
% X Resistor:gj R 3 VA B- ¢
Battery R
V =V, =V 2
eq ab
(R+A)
v
°B * Replace with Thevenin
Egquivalent Circuit
Parallel resistances
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Thevenin’s Equivalent Circuit (3)
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Serial resistances
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R,
V,,=V-
(A +A)
1 RR
R = = —
1.1 (R+R)
AR

* Replace again with Thevenin
Equivalent Circuit

11
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Thevenin’s Equivalent Circuit (4)

R
, =V —
R (R +A)

eq A
AVAV ‘o

o 1 . RR

R Ra= BT TR 7R

RTR

) Vo=V | _RR+RR+RR
AR+ R

* Final Thevenin Equivalent Circuit

v
‘B
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Thevenin’s Equivalent Circuit

Black Box Black Box

Resistor Resistor %

Resistor} R 3
<

* Allows Circuits of Components to be Second Circuit far

Simplified for Modeling and analysis More simple ...
“but equivalent”

MAE 3340 INSTRUMENTATION SYSTEMS




UtahState INMeChsnicSladenospace,

UNIVERSITY

Thevenin’s Equivalent Circuit ...

Engineering

R V.,V
e
R +R, l—Veq/V
4/12
R, =120Q- / = 60Q
1-4/12
y. 1
. =7 _ 4 _ I/eq — RI+R3 —
> % R, RR+RR+RR, RR +RR +RR,
R +R, R +R,
R, Ve 00 12, =0.01667 V
RR, + R,R; + R R, 120-200+200-60+120-60 /,
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[LLab 3 Circuit Solution
+ 5 Vdce
o
DGND?
*—»
R, .
9
Equivalent Circuit (1)
+ 5 Vdce
Sh.
DGND? 1
R, = =—-'R
2eq 1 1 1 1 __—
+ + +...—
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Lab 3 Circuit Solution ()
R, .
9 >
I~ |1 R _ I 1
d o sy Lo 2
+ 5 Vdce —
?Rz R, R, R, R,
’ ! 1
DGND L.
Voo qu R, R,
ab R +R, Rl+l-R2 n'R +R,
L b > n
7 V V . n'V
= — 1 = —
R1+R26q R+ R, n-R +R,
As n grows ... R2eq n

Approaches a short circuit
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