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Table 1-5: Voltage and current sources.
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(a) Op-amp circuit

(b) Equivalent circuit with dependent voltage source
Figure 1-27: An opers amplifier is a complex device, but its eireult behavior can be represented in tenms of a simple equivalent
circuit that includes a dependent vollage souree.
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(b) Paral?c] cireuit

Figure P1{28: Circuit for Problem 1.28.

Figure 1-6: Two light bulbs connected (a) in series and (b) in

parallel
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Figure 1-17: Ground s any point in the circuit seleeted toserve
as a reference point for all points in the circuit
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Figure TF2-4: Current path from a lightning strike.




Figure 2-1: Longitudinal resistor of conductivity @, length £,

and cross.

ctional area A.

2-1.1 Resistance
» The resisiance R of a device incorporates two factors:
(a) the inherent bulk property of its material to conduct

(orimpede) current, represented by the conductivity o (or
resistivity p). and (b) the shape and size of the device. «

For a longitudinal resistor (Fig. 2-1), R is given by
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Material Conductivity o Restivity

(sm) (@-m)
Conductors
Sil 6,17 % 107 1621074
381 107 172x107%
5 410 x 107 2441078
Aluminum 3.82 % 107 262 1078
Tron 103 x 107 971 x 1078
Mercury (liquid) 1.04 x 106 9.58 x 10~7 5

Semiconductors o g
> i 7.4 x 10 140 % 1075 R" y

Carbon (graphite)

Pure germanium 213 047
435 x 1074 230 % 107

ot =¢ f-m]

Paper ~ 10710 ~ 101 3

Glass ~ 10712 ~ 1012 X Pé[fn

Tefion ~33x 107 ~3x1012

Porcelain ~ 10~ ~ 1oH G ‘ ]

Mica ~ 1018 ~ 101 = 5- &

<o gt
~10-17 ~ 10V 4 5—30&1_]
A v

Pure sil

55107 18 10
Drinking water ~5x 107} ~ 200
Sea water 48 02
Graphite 14 x 1075 714 107
Rubber 1% 1x 101 )

3

Blolegical tnes =ga
Blood ~15 ~ 061
Muscle ~13 o1 [!:ﬂ-"m
Fat ~a1 0

Typical Body Resistances and Current Flows

Ear to Ear Hand to Foot
2 Q
10 Volts _ . o e
1000 I 1 110 Volts

8000 =220 mA

Dry Skin ’ ~ Wet Skin
100,000 to 600,0000 1,000Q

{ 110 voits } 110 Volts _ }
1000000~ "1 MA 000

Voitage (V)
Resistance (R)

1 (Amperesy = (Vols)
A = Amperes (Ohms)
mA = Milliampares
1A = 1000 Milliamperes
Q =Ohms

Current () =

Human body resistance ohms

Resistance and the Human Body. Dry skin resistance can be 100,000
ohms or more depending on several factors including skin thickness,
dryness levels, calluses. Do whatever you can to raise your body's

resistance. The key to survival is to decrease exposure. The typical
body has a contact resistance of 500 chms at the point of contact with g \@
the electrical source.

Reference: www.msame.erg/arcilash/Arc_Flash_Overview15.html
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Example 1-7: AA Ba

T AAbattery Load

Figure 1-26: Circuit und temperaiure peofite of batiery’s #, of
Example 1-7.
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Figure 1-29: Circuit for Example 1-9.
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Figure 1-30: Solutions foe circuit in Fig. 1-29.
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Figure P1.10: [Circuit for Problem 1.10. 4‘0_11
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Figure P1.38: Circuit for Problem 1.38.

1.42  For the circuit in Fig. P1.42, generate circuit diagrams
that include only those clements that have current flowing
through them for

(@ 1t<0

by 0<t<2s

(c) t>2s

Figure P1.42: Circuit for Problem 1.42,
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Figure P1.40: Circuit for Problem 1.40.




