Physics III
Homework II                                                                                                                 CJ

Chapter 28; 4, 8, 12, 22, 28, 31, 52, 64, 69
28.4.

Identify: Both moving charges produce magnetic fields, and the net field is the vector sum of the two fields.

Set Up: Both fields point out of the paper, so their magnitudes add, giving

B = Balpha + Bel = 
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Execute: Factoring out an e and putting in the numbers gives
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Evaluate: At distances very close to the charges, the magnetic field is strong enough to be important.

28.8.
Identify: Both moving charges create magnetic fields, and the net field is the vector sum of the two. The magnetic force on a moving charge is 
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 and the electrical force obeys Coulomb’s law.

Set Up: The magnetic field due to a moving charge is 
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Execute: (a) Both fields are into the page, so their magnitudes add, giving


B = Be + Bp = 
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B = 
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B = 1.39 ( 10–3 T = 1.39 mT, into the page.

(b) Using 
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arctan(5/4) = 128.7°, we get
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(c) 
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 at 51.3° below the +x-axis measured clockwise.


Evaluate: The electric force is much stronger than the magnetic force.


28.12.
Identify: A current segment creates a magnetic field.

Set Up: The law of Biot and Savart gives 
[image: image14.wmf]0

2

sin

4

Idl

dB

r

mf

p

=

.

Both fields are into the page, so their magnitudes add.

Execute: Applying the law of Biot and Savart for the 12.0-A current gives
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 = 8.79 ( 10–8 T

The field from the 24.0-A segment is twice this value, so the total field is 2.64 ( 10–7 T, into the page.

Evaluate: The rest of each wire also produces field at P. We have calculated just the field from the two segments that are indicated in the problem.

28.22.
Identify: Use Eq.(28.9) and the right-hand rule to determine points where the fields of the two wires cancel.

(a) Set Up: The only place where the magnetic fields of the two wires are in opposite directions is between the wires, in the plane of the wires. Consider a point a distance x from the wire carrying 
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Execute: 
 EMBED Equation.DSMT4  
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 along a line 0.300 m from the wire carrying 75.0 A and 0.100 m from the wire carrying current 25.0 A.

(b) Set Up: Let the wire with 
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 The magnetic fields of the two wires are in opposite directions in the plane of the wires and at points above both wires or below both wires. But to have 
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 must be closer to wire #1 since 
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 only at points above both wires. Consider a point a distance x from the wire carrying 
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Execute: 
 EMBED Equation.DSMT4  
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 along a line 0.200 m from the wire carrying current 25.0 A and 0.600 m from the wire carrying current 
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Evaluate: For parts (a) and (b) the locations of zero field are in different regions. In each case the points of zero field are closer to the wire that has the smaller current.
28.28.
Identify: Apply Eq.(28.11) for the force from each wire.

Set Up: Two parallel conductors carrying current in the same direction attract each other. Parallel conductors carrying currents in opposite directions repel each other.

Execute: On the top wire 
[image: image32.wmf]22

00

11

,

224

FII

Lddd

mm

pp

æö

=-=

ç÷

èø

 upward. On the middle wire, the magnetic forces cancel so the net force is zero. On the bottom wire 
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 downward.

Evaluate: The net force on the middle wire is zero because at the location of the middle wire the net magnetic field due to the other two wires is zero.

28.31.
Identify: Calculate the magnetic field vector produced by each wire and add these fields to get the total field.

Set Up: First consider the field at P produced by the current 
[image: image34.wmf]1
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 in the upper semicircle of wire. See Figure 28.31a.
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	Consider the three parts of this wire

a: long straight section,

b: semicircle

c: long, straight section

	Figure 28.31a
	


Apply the Biot-Savart law 
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 to each piece.

Execute: part a See Figure 28.31b.
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so 
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	Figure 28.31b
	


The same is true for all the infinitesimal segments that make up this piece of the wire, so B = 0 for this piece.

part c See Figure 28.31c.
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so 
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	Figure 28.31c
	


part b See Figure 28.31d.
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 is directed into the paper for all infinitesimal segments that make up this semicircular piece, so 
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	Figure 28.31d
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(We used that 
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 is equal to 
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 the length of wire in the semicircle.) We have shown that the two straight sections make zero contribution to 
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	For current in the direction shown in Figure 28.31e, a similar analysis gives 
[image: image59.wmf]202

/4,

BIR

m

=

 out of the paper

	Figure 28.31e
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 are in opposite directions, so the magnitude of the net field at P is 
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Evaluate: When 
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28.52.
Identify: The wire creates a magnetic field near it, and the moving electron feels a force due to this field.

Set Up: The magnetic field due to the wire is 
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Execute: 
 EMBED Equation.DSMT4  
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 Substituting numbers gives
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F = 1.07 ( 10–19 N

From the right hand rule for the cross product, the direction of 
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 is opposite to the current, but since the electron is negative, the force is in the same direction as the current.

Evaluate: This force is small at an everyday level, but it would give the electron an acceleration of about 1011 m/s2.

28.64.
Identify: Consider the forces on each side of the loop.

Set Up: The forces on the left and right sides cancel. The forces on the top and bottom segments of the loop are in opposite directions, so the magnitudes subtract.

Execute: 
 EMBED Equation.DSMT4  
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. The force on the top segment is away from the wire, so the net force is away from the wire.

Evaluate: The net force on a current loop in a uniform magnetic field is zero, but the magnetic field of the wire is not uniform, it is stronger closer to the wire.

28.69.
Identify: Apply 
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Set Up: The contribution from the straight segments is zero since 
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 The magnetic field from the curved wire is just one quarter of a full loop.

Execute: 
 EMBED Equation.DSMT4  
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and is directed out of the page.

Evaluate: It is very simple to calculate B at point P but it would be much more difficult to calculate B at other points.
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