What will happen to the aluminum can when the negatively charged rod is
brought close to it?

A. nothing
B. The can will roll away from the rod

C. The can will roll towards the rod.
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What will happen to the aluminum can when the positively charged rod is
brought close to it?

A. nothing
B. The can will roll away from the rod

C. The can will roll towards the rod.

What will happen to the 2x4 when the negatively charged rod is brought
close to it?

A. nothing
B. The 2x4 will be pushed away from the rod
C. The 2x4 will be pulled toward the rod

Two uniformly charge spheres are attached to frictionless pucks on an air
table. The charge on sphere 2 is three times the charge on sphere 1. Which
force diagram correctly shows the magnitude and direction of the
electrostatic forces on the two spheres?
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Two socks are observed to attract each other. Which, if any, of the first 3
statements MUST be true?

A)The socks both have a non-zero net charge of the same sign
B) The socks both have a non-zero net charge of opposite sign
C) Only one sock is charged; the other is neutral

D)None of the preceding statements MUST be true.
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You want to determine experimentally if a metal ball on a string has a positive
charge. Which of these tests will tell you unambiguously the answer?

A. See if it is attracted to a negative rod
B. See if it is repelled by a positive rod
C. You can do either Aor B

D. You must do both A and B

E. There is no way to tell with these tests.

Two equal mass pith balls are charged, and hang on strings as shown: What
do you conclude about the MAGNITUDES of the charges Q1 and Q2?
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A) Both are equal (Q1=Q2)

B) Not enough information to decide

When you rub a Teflon rod with felt, the Teflon rod becomes negatively
charged and the felt becomes positively charged. As a consequence of
rubbing the rod with the felt,

A. the rod and felt both gain mass.
B. the rod and felt both lose mass.
C. the rod gains mass and the felt loses mass.
D. the rod loses mass and the felt gains mass.

E. none of the above




What materials can be charged?

A) Only conductors
B) Only insulators
C) Both conductors and insulators

D) Neither conductors nor insulators
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Consider three charges as shown. Rank the
magnitude of the net force on charges 1 and 2.
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A) Fnet, on2 > Fnet, onl
B) Fnet, onl~ Fnet, on 2

Q) Fnet, onl= Fnet, on 2

Three equal mass charges are released from rest at the positions shown on the
x-axis. Which mass has the largest initial acceleration?
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A) A
B) B
C) C
D) Two of the masses tie for the largest initial acceleration

E) None of these

Consider the charge configuration shown below.
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What is the direction of the net force on the +q charge?




Charges (not shown) create a uniform electric field in
space as shown. When a 4 C charge is placed, it feels
a force of 12 N. q
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If this charge is removed and a 6 C charge is placed at that point instead, what
force will it feel?

A) 8N
B) 12N
C) 18N
D) 24N

E) no force
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An electric dipole (+Q and —Q separated by a small distance s) is placed along
the x-axis as shown.

+Q -Q +q
@ L ® > +x

s £

The positive test charge, +q, feels a net force that is...

A) zero.
B) to the right.
C) tothe left.

An electric dipole (+Q and —Q separated by a small distance s) is placed along
the x-axis as shown.

+Q -Q
® . ® A > +x

If the test charge +q is removed, the electric field at position A is...

A) zero.
B) to the right.
C) tothe left.

An electric dipole (+Q and —Q separated by a small distance s) is placed along
the x-axis as shown.

+Q -Q -q
® . ® ® > +X
A

If a negative test charge, -q, is used to measure the electric field at A, the
electric field at A is...

A) zero.
B) to the right.
C) tothe left.




Which is the correct direction of the electric field created by charge -Q at the
location shown (above and left of the charge)?
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Which is the correct direction of the electric field created by charge -Q at the
location shown (below and left of the charge)?

Two charges (each +Q), are equal distances from the origin. What is the
direction of the electric field at the origin?
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. E = none of the se

A point in empty space is near 3 charges. The distances from the point to each
charge are identical.
y, @

c

The direction of the electric field at that point is... B
A) some angle < 45° below the +x-direction.

B) 45° below the +x-direction.

C) along the +y direction.

D) some other angle.

E) itis zero there.




Three charges of equal magnitude are arranged as shown. What is the direction
of the electric field at point x?
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B) ¢
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D) >

E) None of these
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An electron is fired into the region of the three charges ©)

from the lower right as shown. What is the direction of

the acceleration of the electron when it is at point x?

(Assume the three charges do not move.) ® X ®

A) &
B) N
a 1
D) N
E) None of these

The expression E = [ dE means E = ([ dE,)% + (f dE, )y. Often, from
symmetry, one can see that one or more of the component integrals vanishes.
In the figure shown, an infinite line of charge with linear charge density 1 is
along the x-axis and extends to +oo. At the point A shown, what can you say
about the x- and y-components of E?

y
.A
A) Ex=0,E, <0 [
tid bt bbb bbbt

B) Ex=0,E,>0 x

C) Ex<0,E, >0
D) Ex>0,E, <0
E) Ey>0,E, >0

A circular ring of radius R, uniformly charged with total charge +Q, is in the xy
plane centered on the origin. The electric field at position z=h on the z-axis,
due to a small piece of the ring with charge dQ, is shown. What is the
magnitude of the field dE?

kQ

A) )

k-dQ

B) <2

k-d
<) R2+h?

k-dQ
VR2+h2

E) none of these

D)




What components (if any) of the TOTAL electric field are zero?

A)All components are non-zero
B) z-component is zero
C)x-component is zero
D)y-component is zero

E) x- and y-components are zero
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What is dE,, the z-component of dE?

What is cos 8?

D) cos™! (#)

E) none of these
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A) dE - sin 6 0\
h|
B) dE - cos 8 :
~— -
C) dE - tan 6 R
84 5
D) none of these X
Which graph correctly represents the electric field E, on the z-axis?
z
A E, B E.
ﬁgi A& dE
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__/k 3 /_ \\\
84 R
dQ
X

E: none of these are correct




A line of charge has length L and total charge Q. What is the relation between dx
and dQ?

.g\'\\\poml A
E N 6 dQ
_e v .
A) dx = L dQ . >
B) do =%dx
Q
Q) dQ=§dx

D) None of these
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What is the correct expression for dE,?

k(Q/L) d 0

A) ———-dx « "
(h2+x2)3/2 L

Kh(Q/L)
Nrorees

kx(Q/L)
(h2+x2)3/2 dx

B) dx

Q)

D) None of these

Two large, identical uniformly charged square plates with charge density o C/m?
are separated by a small distance d. The repulsive force between the plates is...

A) ko/d?
B) ko?/d?
C) kol?/d?
D) ka?L*/d?

E) None of these

What is the magnitude of the net force on a dipole in a uniform electric field?

Electric field=E

+Q
>/
i
A) 0 QC)

B)Q: -E

C) 2Q-E

D) Q-Esinf
E) Q-E-dsinf
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What is the magnitude of the net torque on the dipole about an axis through its

center?

A) O
B)Q-E-dsinf
C)Q-E-dcos@
D)Q-Esinf

E) Q- Ecos@

Electric field=E

I
i
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A dipole is placed in an external field
as shown. In which situation(s) is the
net force on the dipole zero?

A) (3) only

B) (4) only é i

0 (1)and(2) 3 @
D) (3)and (4)
E) (1)and (3)

Can electric field lines cross?

A) Yes
B) No

C) Depends on the charge configuration

Which sketch best shows the electric field around 2 identical protons?
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There are no charges in the regions shown, but there are charges present
outside the boxed regions shown. Which of the following are possible electric
field line configurations?

=
7 |
R 77N
(a) (b) G
A)(a) only
B) (b) only
C)(c) only

D)(a) and (b)

E) some other combination
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From the figure, what can you say about the net charge on the bar?

Qba.r

A) Qpar =0
B) Qpar < 0 (thatis, the bar has a net negative charge)
C) Qpar > 0 (thatis, the bar has a net positive charge)

D) Not enough information in the figure to answer the question

From the figure, what can you say about the net charge on the bar?

Qba.r

A) Qpar =0
B) Qpar < 0 (thatis, the bar has a net negative charge)
C) Qpar > O (thatis, the bar has a net positive charge)

D) Not enough information in the figure to answer the question

From the figure, what can you say about the magnitude of the charge on the bar
Qpar- compared to the magnitude of the charge Q of the positive point charge?

o Q
Qrar
A) |Qbar| >Q
B) |Qbar| =0
) |Qbar| <q




The electric field throughout a region of space is given by the formula E =
AyXx + BxY, where (x,y) are the coordinates of a point in space, and 4, B are
constants. What is E - y?

A) Ay
B) Bx
C) Ax
D) By

E) None of these
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Two infinite planes are uniformly charged with the same charge per unit area .
If only one plane were present, the field due to the one plane would be E. The
field in region B has magnitude...

A) Zero
B) E
C) 2E
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