A.P. Physics - C

Electric Forces and Fields: Chap'rer's 21 23

* In studying for your test, make sure to study this review sheet
along with your quizzes and homework assignments.

Multiple Choice Review: On this portion of the test, you will not be allowed to
use your calculator or AP formula sheet. (You may,
however, use your AP table of information.)
Approximate g=10m/s’ for simplicity of calculations.
No partial credit will be given.

1. Anelectron e and proton p are simultaneously released from rest in a uniform
electric field E, as shown. Assume that the particles are sufficiently far apart
so that the only force acting on each particle is that due to the electric field.
At a later time when the particles are still in the field, the electron and proton
will have the same...

a. direction of motion.

speed. e

displacement.

magnitude of acceleration.

magnitude of force acting on them.
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2. From the electric field vector at a point, one can determine which of the

following?
I. The direction of the electrostatic force on a test charge of known sign at
that point.

IT. The magnitude of the electrostatic force exerted per unit charge ona
test charge at that point.
ITI. The electrostatic charge at that point

a. Tonly

b. IIT only

c. TIand IT only
d. IT and IIT only
e.I, IT and ITI



3. The given figure shows two charged particles, one of charge positive Q and the
other of charge -Q, that are located at the opposite corners of a square with
sides of length d. What is the direction of the electric field at point P?

a. N\ *Q
b. ™\
d
c. ¥
d./” 4 Q
e. —

4. For the same diagram as in problem #3, what is the magnitude of the electric
field at point P?
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5. The diagram shows electric field lines in an isolated region of space containing
two small charged spheres, Y and Z. Which one of the following statements is
true?

a. The charge onY is negative and the charge on Z
is positive.

b. The strength of the electric field is the same
everywhere.

c. The electric field is strongest midway between
Yand Z.

d. A small negatively charged object placed at
point X would tend to move toward the right.

e. Both charged spheres Y and Z carry charge of
the same sign.



A conducting sphere of radius R carries a charge of Q. Another conducting
sphere has a radius of R/2, but carries the same charge. The spheres are far
apart. The ratio of the electric field near the surface of the smaller sphere
to the field near the surface of the larger sphere is nearest to which one of
the following?

a. 1/4

b. 1/2

c. 1

d. 2

e. 4

A circular ring made of an insulating material is cut in half. One half is given a
charge -q uniformly distributed along its arc. The other half is given a charge
of +q also uniformly distributed along its arc. The two halves are then rejoined
with insulation at the junctions J, as shown. If there is no change in the charge
distributions, what is the direction of the net electrostatic force on an
electron located at the center of the circle? -q

a. Toward the top of the page.
Toward the bottom of the page.
To the right.

To the left.

Into the page.
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The net electric flux through a closed surface is...
a. infinite only if there are no charges enclosed by the surface.
infinite only if the net charge enclosed by the surface is zero.
zero only if negative charges are enclosed by the surface.
zero only if positive charges are enclosed by the surface.
zero only if the net charge enclosed by the surface is zero.

® a0 o

The net electric field at a distance R from a sheet of charge with uniform
surface charge density o is given by...

a. o/2s,

o/¢,

o/(2¢,R)

oR/(2¢,)

o/(g0R)
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10. The given graph shows electric field (E) versus distance from the center (r)
for some type of uniform spherical charge distribution. The graph could
represent a charged...

L nonconductive solid sphere. E
IT. conductive solid sphere.
ITI.  conductive spherical shell.

a. Ionly

b. IIT only

c. TIandITonly r
d. II and IIT only

e. I ITandIIT

Problem Review: On this portion of the test, you may use your calculator, AP
formula sheet, and AP table of information. Partial credit
will be given on these problems.

11. Three charges, all of magnitude 35uC, are placed at three corners of a
square of side-length 20cm, as shown in the diagram.
a. Calculate the net electric field at point P in +350C 20cm +35uC
the diagram.

20cm

P -35uC

b. If afourth charge of -20nC were to be placed at point P, calculate the
electric force that it would experience.



12. A +40nC and a +27nC charge are located 10cm apart from each other. How
far from the 27nC charge should a third charge be placed, so that the net
electric force on the third charge is zero?

13. The pair of horizontal plates shown below is used to deflect electrons up or
down in a television set by creating an electric field between them. The
plates have length 0.04m and separation 0.012m, and the right edge of the
plates is 0.50m from the screen. An electric field of magnitude 17,000N/C
exists between the plates, and the electrons are deflected foward the top of
the screen. Assume that the electrons enter horizontally midway between
the plates with a speed of 6.0E” m/s, and that fringing effects at the edges
of the plates and gravity are negligible.

54— 0.04m o~ 05m >
T Screen
Electron
0.012m
l Beam

Considering only an electron’s motion as it moves through the space between
the plates, compute the following:
a. The time required for the electron fo move through the plates.

b. The vertical displacement of the electron while it is between the plates.



14. A non-conducting rod that is 20cm long has a charge of 5.4uC distributed
evenly along its length. The rod lies with its central axis along an x-axis.
a. What are the magnitude and direction of the electric field at a location
5cm from the end of the rod, at a point also on the x-axis?

b. What are the magnitude and direction of the electric field at a location
5cm directly above the rod, at a point in the xy plane.

15. A cube with edge lengths of 6cm is oriented so that one corner is at the
origin of a three-dimensional coordinate axis, and its edges all extend into
positive space. The electric field in the region of space of the cube is given
by (2x -3)i + 7], measured in N/C. Calculate the charge enclosed by the cube.

16. A very long nonconducting cylinder has a radius of 5cm and a uniform volume
charge density of 42nC/m>. Calculate the strength of the electric field at a
position inside the cylinder, 3cm from the cylinder’s central axis.



17. Actual A.P. Physics C Free-Response Question, sort of (2009):

A metal sphere of radius a contains a charge +@ and is surrounded

by an uncharged, concentric, metallic shell of inner radius 6 and

outer radius ¢, as shown. Express all algebraic answers in terms

of the given quantities and fundamental constants. ‘

a. Determine the induced charge on each of the N
following and explain your reasoning in each case. ’
i. The inner surface of the metallic shell.

ii. The outer surface of the metallic shell

b. Determine expressions for the magnitude of the electric field £as a function of r,
the distance from the center of the inner sphere, in each of the following regions.
i.r<a

ii.a<r<b
iii. b<r<c

iv.c<r

c. On the axes below, sketch a graph of £as a function of r.
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18. Actual A.P. Physics C Free-Response Question, sort of (2002):
y

A rod of uniform linear charge density A=+1.5x10"° C/m is bent into an arc of radius
R =0.10m. The arc is placed with its center at the origin of the axes shown above.
a. Determine the total charge on the rod.

b. Determine the magnitude and direction of the electric field at the center O of
the arc.

A proton is now placed at point O and held in place. Ignore the effects of gravity

in the rest of this problem.

c. Determine the magnitude and direction of the force that must be applied in
order to keep the proton at rest.

d. Now the proton is released. Describe in words its motion for a long time after
its release.



