Q27.3

Q27.4

Geometry and resistivity. In turn, the resistivity of the material
depends on the temperature.

Resistance is a physical property of the conductor based on the
material of which it is made and its size and shape, including
the locations where current is put in and taken out. Resistivity
is a physical property only of the material of which the resistor

is made.



Q277

ek T

A conductor is not in electrostatic equilibrium when it is carrying a current, duh! If charges are
placed on an isolated conductor, the electric fields established in the conductor by the charges will
cause the charges to move until they are in positions such that there is zero electric field throughout
the conductor. A conductor carrying a steady current is not an isolated conductor—its ends must be
connected to a source of emf, such as a battery. The battery maintains a potential difference across
the conductor and, therefore, an electric field in the conductor. The steady current is due to the
response of the electrons in the conductor due to this constant electric field.
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The amplitude of atomic vibrations increases with temperature. Atoms can then scatter electrons
more efficiently.



Q27.14 A current will continue to exist in a superconductor without voltage because there is no resistance
loss.




Q27.20 The 25 W bulb has a higher resistance. The 100 W bulb carries more current.
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r=2(400x107*)=8.00x 10" m=[8.00 mm |
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*P27.18  The volume of the gram of gold is given by p= %
W 10Tk
p 193x10° kg/m®
A=216x10"" m?

pt 244x107° Q-m(24x10° m)

=[271x10% ©
A 216 x107 m?

=518x10°% m® = A(2.40 x10° m)

R=—=
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P27.20  The distance between opposite faces of the cube is £ = [

Pl pt p 159x10° Q-m e
a Rt b 2r ) oo 107 =777 nl
@ A 2 ¢ 205x102%m -

[_AV _100x10° V
R 777x10" 0

. (- g/cm?®
107.87 g/mol

(b) =129 A

(6.02 x10% electrons/ mol)

1.00 x10° cm?
1.00 m?
129 C/s

ngA (5.86x10% /m?)(1.60 x 107" €)(0.0205 m)*

n=(5.86x10" electrons/cm? ){ ] =5.86x10% /m?
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P2729  R=Ry[1+a(AT)] gives 140 Q=(19.0 n)[1 +(450x10°? /“C)AT].

Solving,  AT=142x10* °C=T-20.0°C.

And, the final temperature s [T =144x10° °C |.




'P2734  Assuming linear change of resistance with temperature, R = Ry(1+ AT)

Ry = (100 n)[1 +(392x10°)(-216°C)| = .
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P27.41 % v R\, '(m) =1.361
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11w5) 660 W -h =[0.660 KWh
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P744  (a) AU = g(AV) = IH(AV) = (55.0 A-h)(12.0 v
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The bulb takes in charge at high potential and puts out the same amount of charge at low
potential.

AU 100] 1.00 J
P=2BO0W=—="—2 At= =[0.0400
T sow L0005 ]

The bulb takes in energy by electrical transmission and puts out the same amount of energy
by heat and light.

AU = 9t =(25.0 J/s)(86 400 s/d)(30.0 d) =64.8 x10% J

The electric company sells .

s <10° $0.0700 k W:s h i
Cost=64.8x10 ]( Wh ](1000]( ] 136(1)5}_ $1.26

_ $0.0700 kWh 3
Cost pe le= =[$1.94x10
ost per joule =— [3.60><106 ]] $1.94x107°/]




