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P1) DipolesAandBare both located in the field of a point char@e asshownbelow.
Doeseither experience a net torque” netforce? If each dipole is released from rest,
describequalitatively itssubsequent motion.




P2). 2dzOQNB G 2NJ Ay 3 2-¢tprinkrSnkarepgafdy 2F 'y Ay
massm, speedv, and chargey will enter a region of uniform electric

field Ebetween two chargeglates. The drops entenidway between the plates, and the
electric fielddeflects themtoward the correct place on the page. Find an expresfothe
maximum electric field for which drops can still get throriah

without hitting either plate. | L |

o \

| solved this problem oloutubé

Visitwww. physicsninja.org (clickyoutubebutton at the top of page)

www. Physics NINJA .org


http://www.physicsninja.org/

P3)Three identical chargesr) anda fourthcharge 1 form a squareof sidea.
(a) Find the magnitude of the electric force amhargeQLJ I OSR 0 (KS &
(b) Describe thalirection ofthis force?
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P4)Twoequal positive chargeare attached to opposite ends ofspring withspring
constant150N/m andequilibrium length 5@m. What is the value of the chargehé
spring stretches by 14cm?



P5)Two identical small metal spheres initially cathargesy andn

2 K Sy Upscoaman ey experience a®. attractive forcab ¢ KSy GKSeé& Q
together so charge moves froone tothe other until they have the same net charge.

¢ K S &adgaiNBlaced.0 m apart, and now they repel withca®. force. What

were the original charge§ andn .



P6)Twosmall spheres with mass p &t "@Qre hung by silk threads of length p& a
from a common point. When the spheres are given equal quantities of negative ¢harge
each thread hangs at an angle ¢ v. Find the magnitude of the chargeon each

sphere. B) if both threads are shortened to lengfig, while the charge remains
unchangedwhat new angle will each thread make?



P7) Two identical conducting spheres A and B carry equal charge. They are separated by a distance much larger
than their diameters. A third identical conducting sphere C is uncharged. Sphere C is first touched to A, then to B, and
finally removed. As a result, the electrostatic force between A and B, which was originally F, becomes:
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Which electric field is responsible for the proton’s trajectory?
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P9)

MCS Two large parallel plates carry positive charge of equal magnitude that is distributed uniformly over their inner
surfaces. Rank the points | through 5 according to the magnitude of the electric field at the points, least to greatest.

Ay 1,2,3.4,5
B) 5,4,3,2, 1

(C) 1,4, and 5 tie, then 2 and 3 tie
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(D) 2 and 3 tie, then | and 4 tie, then 5
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(E) 2 and 3 tie, then 1, 4, and 5 tie



P10) An electric field does 4 ] of work on a charged particle, moving it from a potential of 1 V to
a potential of 3 V. The particle has a charge of:

a. -8C
b. +8C
c. -2C

d. +0.5C
e. 05C



P11)

An electron is released in an area of space occupied by an electric field. Which of the
following statements is true?

o po g

The electron will move from high potential to low potential.

The electron will experience a force in the same direction as the electric field.
The electron will move parallel to the equipotential lines.

The field will do work on the particle.

The electron will accelerate at a rate directly proportional to its mass.



P12)

(-a,ta) (ta,ta)
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Four point charges, two of +{) and two of —Q), are arranged at the corners of a square of
sides 24 as shown above. Relative to an electric potential of zero at a distance » = ©, what is
the electric potential at the origin O?
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P13)

The electric dipole moment of sodium chloride is 9.0 Debye units, where 1 Debye unit equals
3336 x 10°° C m.

(a) The Na” and the CI” ions each have a charge magnitude of 1.60 x 10" C. What is the average
distance between the Na” and the CI" ions in sodium chloride?

(b) What is the maximum torque exerted on a sodium chloride molecule by an electric field with
a strength of 1.50 x 10" N/C?

(c) If a sodium chloride molecule is aligned with the field in part (a), how much energy 1s
required to rotate it by 180° so that it is anti-aligned with the field?

(d) If a sodium chloride dipole 1s placed in a region that previously had no electric field, what 1s
the magnitude of the electric field of the dipole at a point on the dipole axis and 0.2 nm from the
center of the dipole?



P14)

An electron beam is accelerated horizontally over a distance of 2.5 ¢cm using an electric field of
2.0 x 10* N/C. After leaving this electric field region, the electrons pass between two metal,

1.5 cm long deflecting plates with a vertical field between the plates of 5.0 x 10° N/C. The mass
of an electron is 9.1 x 10" kg. The charge on an electron is 1.6 x 10"’ C.

(a) What 1s the speed of an electron after it leaves the field region in which it 1s initially
accelerated?

(b) What 1s the speed of an electron after it leaves the region of the metal deflecting plates?
(c) At what angle to the horizontal does an electron’s velocity vector point after the electron

leaves the region of the metal deflecting plates?



P15) A charged spherical oil drop has a mass of 8.1 x 10"-14 kg_ It remains motionless in a
vertical electric field of magnitude 1.65 x 10° N/C. What is the charge on the oil drop in units of
the electron charge e = 1.60 x 107 C?

(a) 0.5e

(b) 1.0e

(c)2.0e

(d) 3.0e

(e) 4.0e



P16) Which of the following statements are true?
[. Electric field lines from different directions can start and end at the same point in space.

[I. Static electric field lines cannot close on themselves. They must have a beginning and an end,
even if these points are at infinity.

[II. The density of electric field lines increases in the vicinity of an electric charge.

(a) Statement I only.
(b) Statement II only.

(c¢) Statement III only.
(d) Statements I and 11.

(e) Statements Il and [I1.



p17) Question
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« Rank the work that could be done on a proton
placed at the various points in the diagram.
_(aﬂNa>m%>WNﬁ>mM>WNe
—(bﬂNa=W%>WNﬁ>WQ=WNe
— (C) W,p =W, =W, =Wy=W,
_(dﬂNezw%>WNc>m%=ﬂNa
_(eﬂNe>wh>WNc>m%>WNa



P18) Question

* Consider the four field patterns shown. Assuming there are no
charges in the regions shown, which of the patterns
represent(s) a possible electrostatic field?

(a) (a)
(b) (b)
(c) (b) and (d)
(d) (a) and (c)
(e) (b) and (c)
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