10. Thomas Edison became convinced that electrical charge is quantized when he used Millikan
and Fletcher’s ofl drop apparatus. He had previously thought that charge could be any
continuous vatiable. Define quantized [Appendix A]
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Use the information below to answer guestion 11.

A free-body diagram is a necessary part of the solution for oil drop problems. Four free-body
diagrams for an oil drop are drawn below. [Appendix A]
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1. Considering only the vertical dimension, identify the free-body diagram(s) that best desctibes
an oil drop that is s :
a. moving at a constant velocity. !
b. accelerating upwards. 1l
. accelerating downwards. [V G~ 4y

+ + ¥
12. A 5.80x 10°? kg oil droplet having a charge B ——— T
magnitude of 5.40 x 10-1* C enters the electric field \E] ) | \ v=0.100 m/s
between two horizontally charged plates that are L l l J/ >
8.00 cm apart, as shown in the diagram. The oil A%

~ drop passes through the plates undeflected at a
uniform speed of 10.0 cm/s. (Ignore the effects of
the nonuniform electric field at the ends of the
plates.)

a. Draw clectric field lines between the plates in the diagram. [Appendix Aj
b. Identify the sign of the charge on the oil drop. [Appendix A] N egediue
¢. Determine the potential difference between the two plates. [84.3 kV]
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13. A charged oil drop is sent in through the uniform electric field between two parallel piates as
shown in the diagram below. The potential difference is adjusted so that the charged particle
just contacts the upper right side of the positive plate. (Ignote the effects of the non-uniform
clectric field at the ends of the plates.) Determine the charge on the particle. [1.4 x 10° (]

Mass of oil drop: 50x107° kg
Initial velocity of particle: 0.70 m/s, directly to the right
Electric field between plates: 120 kV/m
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14, A 1.20 x 1076 kg particle having a 1.50 m
charge of -0.500 pC is travelling A
horizontally at 5.00 m/s when it

-~
. [+ + + +
enters the region between two charged 2

plates as shown in the diagram. The Tp L
particle strikes the top plate at its 0.200 m ’p P

extreme right end. Determine the P
potential difference between the 0.100 m 9
plates. (Ignote the effects of the

nonuniform electric field at the ends [ - - - -

of the plates.) [10.3 V]
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Use the information below fo answer question 13.

Paint may be applied to a surface using electtostatic principles. This process was invented by
Ransburg in 1938. Negatively charged paint patticles are sprayed at low speed to a charged surface
which attracts the charged particles. This method of painting has the advantage of wasting much less
paint than conventional painting methods. [Appendix A]

spray gun

15. A230x107° kg negatively charged paint droplet of 9.25 x 10* C is travelling towards the
wall where it enters the wall’s uniform electtic field of 4.50 x 10* N/C shown below.
a. Draw the forees (i.e., frec-body diagram) acting on the charged patticle below.
b. Identify the charge (positive, negative or neuttal) on the wall’s surface. -
c. Determine the net force acting on the particle. [4.74 nN, 28.5° down from the horizontal|
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16. A420x10° kg pith ball, having a charge magnitude of
2.40 pC, is suspended on 4 90.0 rm long string between two
oppositely charged parallel plates as shown in the diagram,
. The pith ball is 2.00 cm from its original vertical position

before the plates were charged. [Appendix A]

a.  Identify the sign of the charge on the pith ball. ']”

b. Use arrows to draw the electric field direction between the
two charged plates on the diagram.

¢. Draw a free-body diagram for the pith ball.

d. Determine the magnitude of the electric field between the
plates. [381 N/C}

c. Determine the potential difference between the two
chatged plates. [11.4 V], 3./3,)
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