1. Sketch the electric field with direction indicated between each of the following sets of plates
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2. The potential difference between two plates is 325 V, what is the electric field strength between
the plates if they are:

a. 0.25 metres apart

~ AV _ 335V _ 390N

b. 0.025 metres apart

E: 3B 3000 4~

0.025m

¢. 0.0025 metres apart
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3. What does it mean that the electric field strength between two plates is “uniform”?
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4. A+4.5 uC charge is placed near the positive plate of a capacitor which has the plates 4.2 cm
apart.

a. What is the electric field strength between the 0.042 m

plates?
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b. What is the electric force acting on the charge while it is moving between the plates?

F=F, = = 90130 x U SxloC =0.0407IN
~0.04l NV

c.  What is the acceleration of the charge while it is moving between the plates?

d. Use the kinematics equation vfz = v2 + 2ad to determine the final velocity of the
charge.

V= MYWQS =~ 0.36 99m/s

=(. 37»1/5,

e. Usethe formulasW = qAv and E;, = %mv2 to determine the final velocity of the

charge (you should get the same answer as you got for d).
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5. What is the potential difference between two plates 6.3cm apart if the electric field between
them has a strength of 2 500 N/C? ~
0.0 63m

E:f€¥ S Ee=bv
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6. What is the potential difference between two plates 2.6gwart if a 6.6 uC charge experiences
an electric force of 0.019 N? 0.0L6m
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7. What is the distance between two plates if the electric field between them has a strength of
65000 N/C and the potential difference between the plates is 7600 volts?

E:%L/ = Fr=lv = r=Av
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8. A pair of plates, with a potential difference aASoV

of 250 volts and a separation of 6.2 cm are

put horizontally on Earth, so that electric

force and gravity affect objects between 62
the plates. Determine the a%leerat-'ren of Ce

each of the following objects é‘ﬁa‘-the
direction they are accelerating (up or

down) _ as5ov /\/
E- 0.060m ~ %032'26€

a. A0.052 kg object with a charge of 230 uC.
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b. A 0.082 kg object with a charge of —62ff uC
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c. ALPDe4 kg object with a charge of —930 uC
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A —2.3 X 107°C charge with a mass of 0.0026 kg is
perfectly suspended between two plates, with the ™
electric force pushing it up perfectly balanced by
the force of gravity pushing it down. What is the
potential difference between the plates if the
distance between them is 1.9 mm?
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10. Two plates with a potential difference of 90.0 V are separated 12.3c—
by a distance of 12.3 cm and placed horizontally on Earth so that -
objects between the plates are affected both by gravity and by
the electric force, a 0.0027kg, —9.3uC charged object is placed
on the negative plate. o)

a. What is the acceleration of the object due to the electric

force?
E=Av - 30 _ 731700 ov qov
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b. How long will it take the charge to move from the negative plate to the positive plate?

Use “ Ol:l/,l' +\lz Q"')\ 03232@/5'?
0120,123/'1

‘)_:J:—%«é = 0.3 2% sec =20
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c. How far will the charge have dropped in that time due to gravity?
2
Use d=V,+ +7af a= 49m/st
vy =
F=¢ 31 e4sec




Uniform Electric Fields Practice Name:

11. A cathode ray tube is a device used in pre-flatscreen Acceleral ny D@F/ec‘l ‘.
TV’s, the key idea is to control a beam of electrons Plates Plafes /
which hit different parts of the screen and cause them l
to change colour. There are two sets of plates used,. » b T
the first accelerates a beam of electrons the secondr : A I _{ ! e —
deflects the beam of electrons. By controlling the - ’ , 0.03Im
potential differences of the plates, the beam can be 7l :
very precisely directed. + » . - . 0,048 X 1.0' 0 1A m

~a. Ifthe distance between the accelerating plates is 4.8 cm, and their potential difference
is 120 volts, what will be the velocity of an electron leaving the posmve plate if it starts
~ from rest on the negative plate. (Mass of an electron is about 9.11 x 10~3kg and
charge of an electron is about —1.6 X 107° ()

AE, = ¢ Av :G—l.éxlﬂl’(.)( (20V) .,
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= 6\.%‘12%(!0,1@

b. At the speed found in a, how long will it take an electron to travel the 0.031 m length of
the deflecting plates?
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Uniform Electric Fields Practice Name:

c. If the top deflecting plate has a potential of 25 volts and the bottom plate has a
potential of 0 volts, what will the upward acceleration of the electron be while it is
between the deflecting plates?

F=2y=2V _;z0833’3NC
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d. Using the acceleration found in c and the time found in b what will be the final vertical
velocity of the electrons Ieavmg the deflectmg plates?

dv = a+ ( 654010 m>(Lf 7749 %0 75@6>
| = .74 xl0°m/s

e. What is the total velocity of the electrons (magnitude and direction) as they leave the

deflecting plates?
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12. In a cathode ray tube, a stream of electrons is 19y
accelerated by being pulled across a potential difference '
of 450 V between two vertical parallel pates.
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Then the stream is directed towards 11 cm long horizontal plates which are separated by a
distance of 1.2 cm and have a potential difference of 12V between them. Determine the angle

of deflection of the electron stream. The mass of an electron is approximately 9.11 x 10731 kg,
and its charge is approximately —1.6 x 1071°C.
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