Physics III
Homework I                                                                                                                   CJ

Chapter 27; 8, 10, 18, 22, 35, 40, 44, 62, 68
27.8.
Identify and Set Up: 
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Execute: (a) Set the expression for 
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equal to the given value of 
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to obtain:
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(b) 
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does not contribute to the force, so is not determined by a measurement of 
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(c) 
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Evaluate: The force is perpendicular to both 
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and 
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is also zero.


27.10.
Identify: Magnetic field lines are closed loops, so the net flux through any closed surface is zero.


Set Up: Let magnetic field directed out of the enclosed volume correspond to positive flux and magnetic field directed into the volume correspond to negative flux.


Execute: (a) The total flux must be zero, so the flux through the remaining surfaces must be 
[image: image12.wmf]0.120
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(b) The shape of the surface is unimportant, just that it is closed.


(c) One possibility is sketched in Figure 27.10.

Evaluate: In Figure 27.10 all the field lines that enter the cube also exit through the surface of the cube.
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Figure 27.10

27.18.
Identify: Since the particle moves perpendicular to the uniform magnetic field, the radius of its path is 
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. The magnetic force is perpendicular to both 
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Set Up: The alpha particle has charge 
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Execute: (a) 
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. The alpha particle moves in a circular arc of diameter 
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“(b) For a very short time interval the displacement of the particle is in the direction of the velocity. The magnetic force is always perpendicular to this direction so it does no work. The work-energy theorem therefore says that the kinetic energy of the particle, and hence its speed, is constant.


(c) The acceleration is 
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 We can also use 
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and the result of part (a) to calculate 
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, the same result. The acceleration is perpendicular to 
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and so is horizontal, toward the center of curvature of the particle’s path.


Evaluate: (d) The unbalanced force (
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) is perpendicular to 
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, so it changes the direction of 
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but not its magnitude, which is the speed.

27.22.
Identify: For motion in an arc of a circle, 
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and the net force is radially inward, toward the center of the circle.


Set Up: The direction of the force is shown in Figure 27.22. The mass of a proton is 
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Execute: (a) 
[image: image30.wmf]F

r

is opposite to the right-hand rule direction, so the charge is negative. 
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(b) 
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. The magnetic force is much larger than the weight of the particle, so it is a very good approximation to neglect gravity.


Evaluate: (c) The magnetic force is always perpendicular to the path and does no work. The particles move with constant speed.
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Figure 27.22

27.35.
Identify: Apply 
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Set Up: Label the three segments in the field as a, b, and c. Let x be the length of segment a. Segment b has length 0.300 m and segment c has length 
[image: image39.wmf]0.600 cm.
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 Figure 27.35a shows the direction of the force on each segment. For each segment, 
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 The total force on the wire is the vector sum of the forces on each segment.


Execute: 
 EMBED Equation.DSMT4  
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 are in the same direction their vector sum has magnitude 
[image: image45.wmf](4.50 A)(0.600 m)(0.240 T)0.648 N

acac

FFF

=+==

 and is directed toward the bottom of the page in Figure 27.35a. 
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 and is directed to the right. The vector addition diagram for 
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 The net force has magnitude 0.724 N and its direction is specified by 
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in Figure 27.35b.


Evaluate: All three current segments are perpendicular to the magnetic field, so 
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for each in the force equation. The direction of the force on a segment depends on the direction of the current for that segment.
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Figure 27.35

27.40.
Identify: The magnetic force 
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must be upward and equal to mg. The direction of 
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is determined by the direction of I in the circuit.


Set Up: 
 EMBED Equation.DSMT4  
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Execute: (a) The forces are shown in Figure 27.40. The current I in the bar must be to the right to produce 
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upward. To produce current in this direction, point a must be the positive terminal of the battery.


(b) 
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Evaluate: If the battery had opposite polarity, with point a as the negative terminal, then the current would be clockwise and the magnetic force would be downward.
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Figure 27.40


27.44.
Identify: 
 EMBED Equation.DSMT4  
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 is the angle between 
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and the normal to the loop.


Set Up: The coil as viewed along the axis of rotation is shown in Figure 27.44a for its original position and in Figure 27.44b after it has rotated 
[image: image69.wmf]30.0

°

.


Execute: (a) The forces on each side of the coil are shown in Figure 27.44a. 
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. The net force on the coil is zero. 
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(b) The net force is still zero. 
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and the net torque is 
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. The net torque is clockwise in Figure 27.44b and is directed so as to increase the angle
[image: image77.wmf]f

.


Evaluate: For any current loop in a uniform magnetic field the net force on the loop is zero. The torque on the loop depends on the orientation of the plane of the loop relative to the magnetic field direction.
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Figure 27.44


27.62.
Identify: The net magnetic force on the wire is the vector sum of the force on the straight segment plus the force on the curved section. We must integrate to get the force on the curved section.


Set Up: 
[image: image80.wmf]straight, topcurvedstraight, bottom

FFFF

=++

å

and 
[image: image81.wmf]straight, topstraight, bottomstraight

.

FFiLB

==

 
[image: image82.wmf]curved, 

0

sin2

x

FiRBdiRB

p

qq

==

ò

 (the same as if it were a straight segment 2R long) and Fy = 0 due to symmetry. Therefore, F = 2iLstraightB + 2iRB 


Execute: Using Lstraight = 0.55 m, R = 0.95 m, i = 3.40 A, and B = 2.20 T gives F = 22 N, to right.


Evaluate: Notice that the curve has no effect on the force. In other words, the force is the same as if the wire were simply a straight wire 3.00 m long. 


27.68.
Identify: The current in the bar is downward, so the magnetic force on it is vertically upwards. The net force on the bar is equal to the magnetic force minus the gravitational force, so Newton’s second law gives the acceleration. The bar is in parallel with the 10.0-Ω resistor, so we must use circuit analysis to find the initial current through it.

Set Up: First find the current. The equivalent resistance across the battery is 30.0 Ω, so the total current is 4.00 A, half of which goes through the bar. Applying Newton’s second law to the bar gives 
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Execute: Solving for the acceleration gives
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The direction is upward.

Evaluate: Once the bar is free of the conducting wires, its acceleration will become 9.8 m/s2 downward since only gravity will be acting on it.
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