15.1
Since the charges have opposite signs, the force is one of  attraction .
Its magnitude is
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15.11
In the sketch at the right, 
[image: image6.wmf]R

F

 is the resultant of the 
forces 
[image: image7.wmf]63

 and 

FF

 that are exerted on the charge at 
the origin by the 6.00 nC and the –3.00 nC charges 
respectively.
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The resultant is 
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(a)
Taking to the right as 
positive, the resultant 
electric field at point P is 
given by
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This gives 
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(b)
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15.19
We shall treat the concentrations as point charges. Then, the resultant field consists of two contributions, one due to each concentration.

The contribution due to the positive charge at 3000 m altitude is
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The contribution due to the negative charge at 1000 m altitude is
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The resultant field is then
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15.28
The magnitude of 
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 is three times the magnitude of 
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 because 3 times as many lines emerge from 
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Then,

[image: image31.wmf]12

13

qq

=-



(b)
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15.38
The flux through an area is 
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, where  is the angle between the direction of the field E and the line perpendicular to the area A.
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In this case, 
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