19.2
(a)
For a positively charged particle, the direction of the force is that predicted by the right hand rule. These are:

(a’) 
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(b)
For a negatively charged particle, the direction of the force is exactly opposite what the right hand rule predicts for positive charges. Thus, the answers for part (b) are 
[image: image7.wmf]reversed from those given in part (a)
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19.7
The gravitational force is small enough to be ignored, so the magnetic force must supply the needed centripetal acceleration. Thus,
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If 
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 will be directed downward as required.

19.11
From 
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, the magnetic field is
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The direction of B must be 
[image: image19.wmf]the   direction
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 to have F in the –y direction when I is in the +x direction.

19.12
Hold the right hand with the fingers in the direction of the current so, as you close the hand, the fingers move toward the direction of the magnetic field. The thumb then points in the direction of the force. The results are

(a) 
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19.27
The magnitude of the force a proton experiences as it moves perpendicularly to a magnetic field is
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This force is always directed perpendicular to the velocity of the proton and will supply the centripetal acceleration as the proton follows a circular path. Thus,
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and the time required for the proton to complete one revolution is
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If it is observed that 
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, the magnitude of the magnetic field is
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19.35
Treat the lightning bolt as a long, straight conductor. Then, the magnetic field is
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19.47
The magnetic field inside a long solenoid is 
[image: image33.wmf]00

N

BnII

L

mm

æö

==

ç÷

èø

. Thus, the required current is
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