PHYSICS 172







       WQ 2010
          Homework #5


1. Giancoli Chapter 25, Problem 8

Find the potential difference from the resistance and the current.
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2. Giancoli Chapter 25, Problem 10

(a)
If the voltage drops by 15%, and the resistance stays the same, then by Eq. 25-2b, 
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, the current will also drop by 15%.
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(b)
If the resistance drops by 15% (the same as being multiplied by 0.85), and the voltage stays the same, then by Eq. 25-2b, the current must be divided by 0.85.
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3. Giancoli Chapter 25, Problem 15

(a) If the wire obeys Ohm’s law, then 
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 or 
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 showing a linear relationship 
between I and V.  A graph of I vs. V should give a straight line with 
a slope of 
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 and a y-intercept of 0.

(b)
From the graph and the 

calculated linear fit, we see that the wire obeys Ohm’s law.
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 (c)
Use Eq. 25-3 to find the resistivity.
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From Table 25-1, the material is nichrome.
4. Giancoli Chapter 25, Problem 20

Calculate the voltage drop by combining Ohm’s Law (Eq. 25-2b) with the expression for resistance, 

Eq. 25-3.
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5. Giancoli Chapter 25, Problem 26

The total resistance is to be 3700 ohms 
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 at all temperatures.  Write each resistance in terms of 

Eq.25-5 (with 
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), multiplied by 
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 to express resistance instead of resistivity.
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For the above to be true, the terms with a temperature dependence must cancel, and the terms without a temperature dependence must add to 
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.  Thus we have two equations in two unknowns.
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6. Giancoli Chapter 25, Problem 38

       The power (and thus the brightness) of the bulb is proportional to the square of the voltage, 

according to Eq. 25-7b, 
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.  Since the resistance is assumed to be constant, if the voltage is cut in half from 240 V to 120V, the power will be reduced by a factor of 4.  Thus the bulb will appear only about  1/4 as bright  in the United States as in Europe.

7. Giancoli Chapter 25, Problem 42

(a)
Calculate the resistance from Eq. 25-2b and the power from Eq. 25-6.
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(b)
If four D-cells are used, the voltage will be doubled to 6.0 V.  Assuming that the 
resistance of 

the bulb stays the same (by ignoring heating effects in the filament), the power that the bulb would need to dissipate is given by Eq. 25-7b, 
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. A doubling of the voltage means the power is increased by a factor of  4  .  This should not be tried because the bulb is probably not rated for such a high wattage.  The filament in the bulb would probably burn out, and the glass bulb might even explode if the filament burns violently.

8. Giancoli Chapter 25, Problem 50

Find the peak current from Ohm’s law, and then find the rms current from Eq. 25-9a.
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9. Giancoli Chapter 25, Problem 58


(a)
Use Ohm’s law to find the resistance.
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(b)
Find the resistivity from Eq. 25-3.
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(c)
Use Eq. 25-11 to find the current density.
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(d)
Use Eq. 25-17 to find the electric field.
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(e)
Find the number of electrons per unit volume from the absolute value of 



Eq. 25-14.
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