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25.3.
Identify:   
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Set Up:   
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Execute:   (a) 
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 The number of electrons is 
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(b) 
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(c) 
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Evaluate:   (d) If I is the same, 
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[image: image12.wmf]d

v

 would decrease. The number of electrons passing through the light bulb in 1.00 s would not change.

25.5.
Identify and Set Up:   Use Eq. (25.3) to calculate the drift speed and then use that to find the time to travel the length of the wire.

Execute:   (a) Calculate the drift speed 
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(b) 
[image: image17.wmf]d

2

I

v

rnq

p

=



[image: image18.wmf]2

d

rnqL

L

t

vI

p

==


t is proportional to 
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 and hence to 
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(c) Evaluate:   The drift speed is proportional to the current density and therefore it is inversely proportional to the square of the diameter of the wire. Increasing the diameter by some factor decreases the drift speed by the square of that factor.


25.11.
Identify:   First use Ohm’s law to find the resistance at 20.0°C; then calculate the resistivity from the resistance. Finally use the dependence of resistance on temperature to calculate the temperature coefficient of resistance.

Set Up:   Ohm’s law is 
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 and the radius is one-half the diameter.

Execute:   (a) At 20.0°C, 
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(b) At 
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Evaluate:   The results are typical of ordinary metals.


25.13.
Identify:   Knowing the resistivity of a metal, its geometry and the current through it, we can use Ohm’s law to find the potential difference across it.
Set Up:   
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Execute:   (a) 
[image: image38.wmf]8

2

32

(17210 m)(200 m)

16510 .

(081410 m)

L

R

A

r

p

-

-

-

.´W×.

===.´W

.´

 
[image: image39.wmf]324

(12510 A)(16510 )20610 V.

V

---

=.´.´W=.´


(b) 
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Evaluate:   The potential difference across a 2-m length of wire is less than 0.2 mV, so normally we do not need to worry about these potential drops in laboratory circuits.

25.16.
Identify:   The geometry of the wire is changed, so its resistance will also change.
Set Up:   
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 The volume of the wire remains the same when it is stretched.

Execute:   
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Evaluate:   When the length increases the resistance increases and when the area decreases the resistance increases.

25.23.
Identify and Set Up:   Eq. (25.5) relates the electric field that is given to the current density. 
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 gives the potential difference across a length L of wire and Eq. (25.11) allows us to calculate R.

Execute:   (a) Eq. (25.5):
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From Table 25.1 the resistivity for gold is 
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(b) 
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(c) We can use Ohm’s law (Eq. (25.11)): 
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Evaluate:   We can also calculate R from the resistivity and the dimensions of the wire (Eq. 25.10):
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 which checks.

25.27.
Identify and Set Up:   Apply 
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Execute:   (a) If 120 strands of wire are placed side by side, we are effectively increasing the area of the current carrier by 120. So the resistance is smaller by that factor: 
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(b) lf 120 strands of wire are placed end to end, we are effectively increasing the length of the wire by 120, and so 
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Evaluate:   Placing the strands side by side decreases the resistance and placing them end to end increases the resistance.


25.39.
Identify:   The bulbs are each connected across a 120-V potential difference.

Set Up:   Use 
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Execute:   (a) 
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(b) 
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(c) For the 100-W bulb: 
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For the 60-W bulb: 
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Evaluate:   The 60-W bulb has more resistance than the 100-W bulb, so it draws less current.

25.42.
Identify:   
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Set Up:   
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Execute:   
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Evaluate:   The energy consumed is proportional to the voltage, to the current and to the time.


25.74.
(a) Identify:   The rate of heating (power) in the cable depends on the potential difference across the cable and the resistance of the cable.

Set Up:   The power is 
[image: image72.wmf]2

/

PVR

=

 and the resistance is 
[image: image73.wmf]/.

RLA

r

=

 The diameter D of the cable is twice its radius. 
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 The electric field in the cable is equal to the potential difference across its ends divided by the length of the cable: 
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Execute:   Solving for r and using the resistivity of copper gives
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(b) Set Up:   
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Execute:   
[image: image79.wmf](220V)/(1500m)0.147V/m

E

==


Evaluate:   This would be an extremely thin (and hence fragile) cable.
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