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Figure 2-2 (a) A charged rod near a neutral ball will induce an opposite charge on

1d) the near surface. Since the ball is initially neutral, an equal amount of positive charge
Figure 2-1 A glass rod rubbed with a dry cloth loses some of its electrons to the cloth. remains on the far surface. Because the negative charge is closer to the rod, it feels a
The glass rod then has a net positive charge while the cloth has acquired an equal stronger attractive force than the repelling force due to the like charges. (#) Upon

contact with the rod the negative charge is neutralized leaving the ball positively

t of negative charge. The total ch in the system remains zero.
amount ol negative charge © arge = mat charged. (c) The like charges then repel causing the ball to deflect away.
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Figure 2-4 A net charge can be placed on a body without contact by electrostatic
induction. {a) When a charged body is brought near a neutral body, the near side
acquires the opposite charge. Being neutral, the far side takes on an equal but opposite
charge. (b) If the initially neutral body is separated, each half retains its charge.
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Figure 2-3 (a) Like charged bodies repel while (#) oppositely charged bodies attract.
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Figure 2-5 Faraday frst demonstrated the principles of charge conservation by
attaching an electroscope to an initially uncharged metal ice pail. (a) When all charges
are far away from the pail, there is no charge on the pail nor on the flexible gold leaves
of the electroscope attached to the outside of the can, which thus hang limply. (b) As a
charged ball comes within the pail, opposite charges are induced on the inner surface.
Since the pail and electroscope were originally neutral, unbalanced charge appears on
the outside of which some is on the electroscope leaves. The leaves being like charged
repel each other and thus diverge. (¢) Once the charged ball is within a closed
conducting body, the charge on the outside of the pail is independent of the position
of the charged ball. If the charged ball contacts the inner surface of the pail, the inner
charges neutralize each other. The outside charges remain unchanged. (d) As the now
uncharged ball leaves the pail, the distributed charge on the outside of the pail and
electroscope remains unchanged.
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where F, = force on point charge @, due to point charge Q, (N) T~

0, = charge at location (1) (C) x

Q, = charge at location (2) (C)

Ry, = distance between the location of Q, and Q, (m)

= unit vector along a straight line from Q, to Q, locations (from Q,, the
source of the force, to the location of the force fz, at 0,)

€ = permittivity of free space (F m™'; farads per meter)
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Figure 2-9 Charge distributions. (a) Point charge; (#) Line charge; (¢) Surface
charge; (d) Volume charge.
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