Chapter 19: Magnetic Forces and Fields
College Physics

Chapter 19

magnetic forces and fields

Problems


1.
(a)
The field lines are farthest apart (lowest density) at point 
[image: image1.wmf],

F

 so the magnetic field strength is smallest there.



(b)
The field lines are closest together (highest density) at point 
[image: image2.wmf],

A

 so the magnetic field strength is largest there.


13.
Use Newton’s second law and the magnetic force on a point charge.
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Let 
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 be the deflection speed and 
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 be the time of deflection where d = 0.024 m.
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Calculate the deflection with L = 0.25 m.
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The deflection is 
[image: image8.wmf]12 cm into the page.



23.
(a)
Since the ions are accelerated through the same potential difference and they have the same charge, they have the same kinetic energy. Let 
[image: image9.wmf]u

m

 be the mass of the unknown element.
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Since 
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Find 
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So,
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Thus, 
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(b)
According to the periodic table, the unknown element is 
[image: image20.wmf]nitrogen.



35.
(a)
The maximum force occurs when 
[image: image21.wmf]L
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 and 
[image: image22.wmf]B
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 are perpendicular.
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(b)

[image: image24.wmf]Only the maximum possible force can be c

alculated, since only the magnitudes, an

d not the directions of

 and  are given.

BL

rr



45.
(a)
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 is the angle between 
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 and a line perpendicular to the plane of the loop. So, 
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(b)

[image: image30.wmf]B
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 is the same at each side of the loop, and opposite sides of the loop have equal and opposite 
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 so the forces on opposite sides are equal and opposite.
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57.
(a)
Sum the currents enclosed within loop 1. Currents out of the page are positive and into the page are negative.
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So, the net current is 
[image: image34.wmf]5 out of the page.
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(b)

[image: image35.wmf]net

14(16)2

IIII

=+-=-


So, the net current is 
[image: image36.wmf]2 into the page.
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73.
(a)
According to RHR 1 and 
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 the ions must be positive; they are missing an electron.



(b)
The east plate must be negatively charged to accelerate the ions to the right, so the west plate must be positively charged.



(c)
According to RHR 1 and 
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 the magnetic force on the positively-charged ions is upward between the plates, so 
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 must be downward to select the correct velocity 
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 Since 
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 is upward, the north plate is positively charged.



(d)
Using energy conservation, 
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For a parallel plate capacitor, 
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Apply Newton’s second law to the circular motion of an ion.
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For a velocity selector, E = vB, or v = E/B. So, 
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Find 
[image: image47.wmf]1

.

V

D



[image: image48.wmf](

)

2

192

0.20 m

2

222

2

1

27

(1.60210 C)(0.20 T)

1.6 kV

222

2(12)(1.6610 kg)

mvmerBerB

V

eemm

-

-

´

æö

D=====

ç÷

´

èø




(e)
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