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Chapter 18

electric current and circuits

Problems


1.
(a)
By the definition of electric current, 
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(b)
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13.
Let h be the thickness of the strip so that the cross-sectional area A = hw, where w is the width.
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27.
Let D = mass density. Use the relationship between resistance, length, cross-sectional area, and resistivity.
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(a)
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(b)
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(c)
Since 0.48 < 1.1, 
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 is the best conductor for wires of equal length and equal mass.

33.
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43.
Let 
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 be the top branch, 
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 be the middle branch, and 
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 be the bottom branch. Assume that each current flows right to left.



(1)
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(2)
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(3)

[image: image17.wmf]23

01.00 V(56 )(75 )

II

=+W-W




Substitute (1) into (2).



(4)
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Solve (3) for 
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 and substitute into (4). Then solve for 
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Calculate 
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Calculate 
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To two significant figures, the currents are:

	Branch
	I (mA)
	Direction

	Top
	85
	right to left

	Middle
	56
	left to right

	Bottom
	29
	left to right


	
57.
	Currents

	
	Branch
	I; direction of flow

	
	AB
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 left

	
	CD
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Use Kirchhoff’s rules.



(1)
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(3)
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Subtract (2) from (3).
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Substitute (1) into (2).
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Substitute (4) into (5).
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Calculate the rate at which electrical energy is converted to internal energy in the chosen resistors; this is the same as the power dissipated.
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65.
	Currents

	
	Branch
	I; direction of flow

	
	left
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 down

	
	middle
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	right
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(a)
Use Kirchhoff’s rules.
(1)   
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(2)   
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Substitute (3) into (1).
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Substitute (4) into (2).
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(b)
Use Kirchhoff’s rules.
 (1) 
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Substitute (3) into (1).
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Substitute (4) into (2).
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81.
Using 
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97.
The current is related to the drift speed by 
[image: image54.wmf]D

.

IneAv

=

 Form a proportion.
 
[image: image55.wmf]AlAlAl

AuAuAu

AlAl

AuAu

Au

AuAl

Au

1

3

IneAv

IneAv

nv

nv

n

vv

n

=

=

=



[image: image56.wmf]AuAl

3

vv

=



101.
(a)
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(b)
Since 
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 and I is the same through each bulb (connected in series), the bulb with the larger resistance dissipates more power, and thus, shines brighter. So, the 
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 shines brighter 
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(c)
When the bulbs are connected in parallel, the voltage across each is the same; and since 
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 the bulb with the smaller resistance dissipates the most power, therefore, the 
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