Variable Sources

b a and b are variables in
O : .
_ algebraic expressions.
voltage current

20
Example: By Ohm’s law,
voltage across resistor,

0
1 1000
V=IR = 20a Sl &

By Kirchoff’s
voltage law,

30 =20a + 10a conversion of
Therefore a = 1A units implied
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Potentiometer — “Pot”

—MA— Three-terminal device:
’]\ fixed resistor with a

movable wiper.
Physically: (A) single-turn wiper on a circular
resistor, (B) linear wiper on straight resistor, (C)
multi turn wiper on spiral resistor (very accurate).

A B N C (—
) [

l
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Potentiometer — “Pot”

 Ignore one lead and you '*‘

have a simple two-lead sometimes drawn as

variable resistor. _____/\9/<7\r—~

» Typical use: producing

“cw” wiper at this end

a variable fraction of when turned clockwise
voltage source Vy; <w
pot provides both

resistors of a voltage \/ <

divider with output
between 0 and V.
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What to Ignore...

» Estimate the total resistance:

e ignore

AN M Resistors in series:
| 52 \ L much smaller resistor 1s

essentially a “short circuit”
or piece of wire. ~1MQ

\ M 57;/ ignore
Resistors in parallel:
much larger resistor is
essentially a “open circuit”
| S or insulator. ~1Q

« Keep tolerance of resistors in mind (e.g. 5%).
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Resistivity of materials
* A resistor consists of a material with a shape.
assume a cylinder ( } ) R L
length L, area A i P A
g L

* Resistivity 0 in ohm-meters
insulator (glass, quartz) 1016-1010 QM

semi-conductor (silicon) 103-10° Q@M
conductors (metal) 106-10% QM
superconductor 0 QM

1
* Conductivity 0 =—
P 36

Resistor Color Code Disk Capacitors Labeling

1st Digit 2nd Digit 3rd Digit . 3 digits “ABC” = ABx10C pF

? L (1) ___ L );:0 (AB plus C zeros)
)l | 2 IR B x100 ® Examples

3 3 x103 — “682” = 6800 pF

4 4 x10* — “104” = 100,000 pF = O.1uF

5 5 x10°

6 R N | Bl x10

A | 7R Bl <10

8 8 x10°

9 9 x10°

4th Band - Tolerance

10% Silver 1% 0.5%

5% God [l 2> [ 0.252
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Examples

;[ % \/oH‘ac:)e
ert Vout \ "Divi \
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Same rvu«_\_\r\ bbb cesichoes
‘f‘o“f?\\ resistance 10 K82
Jov
Ir = =27 _ o
ok Su | Mo,

Voo = InecdKse = HV
[eaves GV across Top resistoc

\/O\WQ oCcoss Sad reg\g\ﬁr Pt‘oeor“\.o/\o\(
> ts esistance .
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oV

T pﬁ(‘a\\ e.\
bR Shkn Resishrs

Ty I

Same V across Dot resistors

T, = 'O\I/G\(_S}_ l.bb Mo
T, o= lov /g x5 Mos

-~ Y16

"

\
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Real Voltage Source

— - - l
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Real Voltage Source

Oter emmples c_>_§ VDHW\%Q Sovreeg
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open faucet — nearly constant pressure
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Real Current Source

Reo\ coucrenT soucce

—_—

) 5% QS J (Ql\oac\
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A

M QXN O voltage To TsRs
RLosoch = 00SL

L!M\+5

when
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Real Current Source

EXO\N\P\Q S
Rooio antean o~

'\’ro\(\s ( 5*‘0(‘3

>>Q o d
o Onw CASE where Rs -

dripping faucet — nearly constant flow
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Nsg )‘\/\/\9(\ ‘e Yo models
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called Thevenin and Norton equivalents
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Thevenin Equivalent
ANY  NeTwdRk OF

-J\/\/\I\ZS) D+ s
AN A

/
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Can be (edrawn &S

-—@-’—-—J\N\r-———
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Norton Equivalent

ANY NeTWwWoO R OF

DI 'S
a/\d\ L?
@v

Can De rewr'—ﬁeﬁ RS
1

o3
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Superposition Theorem

Superpos\%br\ /{MQD(‘QN\: ™e C,urr‘e(\‘k A A

branc\hn = Sum oL cyucrents }@ro&\s CQQ\
bu) eoc\~n SouCcL w W he o“hx&r‘
Souctes Set t» (7'5

/r%)f_\—bn? ! \V
QO\“S é?‘) SL‘OF‘\_ C\rdUl.\_ \_/ =0

(\é — opfen C_\f‘cutf T =p
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Superposition Theorem
e’“‘*“\?\e (5 cherz p '753

1

V, Preal
§ :@ W Ty = Ta, +Taq

SeﬁMCX E:B:O (opef\ cmcm’%\

\ ] \/A
VA X Q;\ 1‘1‘ = Q_-_'_g
—
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