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1. What is the Voltage, V, across the plate?
a. Ed / b. Ad c. EdA

2. What is the magnitude of the charge, O, on each plate?
a.0=¢,E b. O =¢,EA c. 0=¢,EAd

3. What 1s the minimum energy required to take a positive charge Ag from
the top plate to the bottom plate?
a. Aq Ed b.Aq Ad c. Aq EdA

4. Which of these expressions most thoroughly describes the minimum
energy required to place charges Q and -Q on each plate?
a. Q Ed/2 b. QV/2 c. Q%d/24¢, d. g,E?Ad/2 e. all these expressions! «/




Since plates are equipotentials,
this half-filled capacitor...
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When the dielectric is inserted: , Wm
1. The potential will varyona N
conducting plate ...Is equivalent to one

2. The charge density will vary on empty and .o:m full capacitor
a conducting plate. connected in parallel.

. J/

3. An electric field will be induced ﬁ¢< ~ (wn\w T * M\c

tangential to the conducting plate
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ELECTRIC CURRENT
(FLOW OF CHARGE PER UNIT OF TIME)

A d,
I = < or NHI&.

Az dt

Equation 27-2 derivatives Physics for Engineers and Scientists 3/e
.Norton & Company, Inc.



S| UNIT OF ELECTRIC CURRENT

lampere = 1A =1C/s

Equation 27-4 Physics for Engineers and Scientists 3/e
© 2007 W.W. Norton & Company, Inc.



(a)

The direction of current
always refers to the net
flow of positive charge.
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Figure 27-4 Physics for Engineers and Scientists 3/e
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Conventional current
direction is opposite to
motion of negative charge.
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Amount of charge that moves
past area A in time A#...
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...is the free charge in this
volume A X I =Av  At.

Figure 27-7 Physics for Engineers and Scientists 3/e
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MATERIAL

Silver
Copp er
Aluminum
Brass
Nickel

Iron

Steel
Constantan

Nichrome

1.6 X 1078 Q'm

1.7 X 107°
2.8 %1078
~7 %1078
7.8 x 1078
10 X 1078
~11x 107®
49 x 1078
100 x 1078

“ At a temperature of 20°C.

AN

RESISTIVITIES AND TEMPERATURE COEFFICIENTS
OF RESISTANCE Om METALS®

w + o;.ﬂl o}

3.8 X 107°/°C

3.9 %1073

3.9 % 1073
2% 1073
6% 1073
5% 1073
4% 103
1x107°
4x 107"

© 2007 W.W. Norton & Company, Inc.

Table 27-2 Physics for Engineers and Scientists 3/e



RESISTIVITIES
" OF INSULATORS

MATERIAL p

Polyethylene | 2 X 10" O'm
Glass 10"

Porcelain, unglazed 10"

Rubber, hard 10"
Epoxy 10"

q.mv_m NN-w E..<m.nm for m:m_:mm_,m m:n mn_msn_mam w\m T
© 2007 W.W. Norton & Company, Inc.
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Typically, the resistivity

ok of metals increases with
g - ,&f - | increasing temperature...

conductor

100 200 || 300K
Temperature

...and the resistivity of semi-
conductors and insulators decreases
with increasing temperature.

Figure 27-8 Physics for Engineers and Scientists 3/e
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RESISTIVITIES AND TEMPERATURE COEFFICIENTS
OF RESISTANCE OF SEMICONDUCTORS®

MATERIAL P el
Carbon (graphite) | 35X 107> O'm —5 % 107*/°C
Silicon | 2.6 X 10° —8 % 1072

Germanium 42 % 1071 —5 X 1072

“At a temperature of 20°C.

Table 27-4 Physics for Engineers and Scientists 3/e
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' The resistance of a mcvmqnosmcn_"o.u
suddenly drops to zero at a
critical temperature.
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