1. What is the electric field created by a long, straight wire 3. What is the potential due to a spherical shell of radius R for
carrying a total charge of +Q, distributed uniformly along r>R?
its entire length, L at a distance r from the wire?

A) kQIr
A) Qf2pLeg,yr

B) kQ/r?
B) -Q/2pLe,r

C) kQ¥r
C) QlApLeg,yr

D) kQ/R
D) 2pgrQ/L

E) kQ’R

E) 2pgrQ/L

4. What is the potential due to a spherical shell of radius R for
2. The negative derivative of electric potential with respect to r<R?
radius is equal to

A) kQIr
A) charge

B) kQ/r?
B) electric force

C) kQr
C) electric field

D) kQ/R
D) capacitance

E) kQ%R

E) potential energy

5. What is the ratio of potential due to a spherical shell of
radius R and a solid conducting sphere of radius R,
forr <R?

A) 11
B) 1:2
C) 21
D) -1:1

E) -1:2




The figure above shows two concentric, conducting, thin
spherical shells of radii a and b, and charges q and Q.
What is the work required to bring a test charge of g, from
the outer shell to the inner shell?

A)
B)
C)
D)

E)

kQq(a-b)
kQq(b-a)
kQq(1/a-1/b)
kQu/(b-a)?

kQqg/(b-a)

. What is the electric potential of a very long conducting
cylinder of radius R and a uniform linear charge density 1 a
distance r away from the center of the cylinder?

A)
B)
C)
D)

E)

kaln(R/r)

2k AIn(R/r)
4k AIn(R/r)
2k/2In(R/r)

K/ AIn(RIT)

8. The electric potential a distance r away from a cylinder can
be calculated by dividing a charge g into

A) the work done on the magnetic field as a charge q
moves from a point on the cylinder to a point outside
the cylinder.

B) the work done on the magnetic field as a charge g
moves from a point on the cylinder to a point inside the
cylinder.

C) the work done on the electric field as a charge g moves
from a point on the cylinder to a point outside the
cylinder.

D) the work done on the electric field as a charge q moves
from a point on the cylinder to a point inside the
cylinder.

E) the force on a charge q as it moves from a point on the
cylinder to a point inside the cylinder.

9. A conducting spherical shell of radius R carries a charge Q.
What is the potential inside the sphere a distance r away
from the center?

A) KQIr
B) KQR
C) KQIr?
D) KQ/R?

E) KQ/2R

10. All of the following about a sphere of charge that has

spherical symmetry are true EXCEPT

A) The electric field and the potential outside of the
distribution is the same as if all the charge was
concentrated at the center of the sphere

B) A charged metal shell produces the field of an ordinary
point charge

C) Inside a charged metal shell the electric field and the
potential are equal to zero

D) All of the charge on a solid metal sphere resides on the
surface

E) The electric field inside a solid metal sphere is zero
and the potential is constant




11. All of the following are true about an infinitely long
cylindrically symmetric distribution of charge EXCEPT

A) The electric field is perpendicular to the axis of the
cylinder

B) For a positive charge, the electric field points away
from the cylinder axis

C) For a positive charge, the potential decreases as the
distance to the cylinder axis increases

D) The potential difference between two points outside
the distribution is the derivitave of the electric field

E) For a negative charge, the electric field points towards
the cylinder axis

12. What is the potential due to a spherical shell with
charge Q of radius R for r = R?

A) 0
B) kQ/R
C) kQ’R
D) —kQ/R
E) -kQIR?
tI?alse your answers to questions 13 through 15 on the information
elow.

A conducting cylindrical shell of inner radius a and outer radius
b initially has a charge of +Q. A wire of the same length as the
cylindrical shell with charge —Q is then inserted along the axis of
the cylindrical shell.

13. What is the charge on the cylindrical shell after the wire is
put inside it?

A) 0
B) Qla
C) Qb
D) Q2

E) Q

14,

15.

16.

17.

What is the electric field at a distance of r < a?
A) 0

B) kQ/a?

C) kQ/r?

D) —kQ/r?

E) —kQr/(a? + b?)%?

If the charge on the wire were changed to +Q, what is now
the charge on the outer surface of the cylinder?
A) 0

B) Q

C) -2Q

D) +Q

E) +2Q

The potential at a point outside of a very long conducting
cylinder of radius R and uniform charge density A relative
to the potential on the cylinder is given by the equation
V(r) = 2kaIn(R/r). What is the electric field at some
distance r from the center of the cylinder?

A) -k2r
B) -kur
C) -2k
D) —4kjr
E) -ar

The potential difference due to a finite rod along the x-axis
is given by the equation V(x) = C[In(x + L) — In(x)], where
C and L are constants. What is the electric field due to this
rod?

A) -C/x

B) -C[1/(x+L)-1/x]

C) -C/(x+L)

D) -C/L

E) 1/(x+L)-1/x




18.

19.

20.

If the electric potential of a system is given by the equation
V(r) = 5In(r?), what is the equation for the electric field in
this system?

A) S5In(r?)/r
B) -5rin(r?)
C) 5ir?
D) -10/r

E) 10/r?

The negative integral of electric field with respect to radius
is which of the following?

A) electrostatic force

B) electric potential

C) electric potential energy
D) charge

E) capacitance

The potential of a non-uniform cloud of charge is given by
V(r) = Kr?, where r is the distance from the center of the
cloud. What is the electric field as a function of r?

A) —2Kr
B) 2Kr
C) Kr¥3
D) —Kr

E) —Kr?

21.

22.

23.

24.

What is the electric field created by a very large rectangular
plate with a surface charge density of + 5, where ¢ is
charge per unit area?

A) o2,

B) ole,

C) 2c/¢,

D) ol2,

E) ole,

Which shape Gaussian surface is most likely to be used to
calculate the electric field for a long, straight wire?

A) sphere
B) circle
C) cylinder
D) rectangle
E) line

Which shape Gaussian surface is most likely to be used to
calculate the electric field for a very large rectangular plate?

A) rectangle
B) sphere
C) circle
D) cylinder
E) line
What is the electric field inside a charged hollow metal
sphere?

A) Zero
B) kq/r?
C) ka/r

D) ka/r?

E) ka/r




25.

26.

217.
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The Gaussian surface above is the area enclosed by the
dotted line. The net flux through the Gaussian surface
depends on which of the following charges?

A) All four
B) Q,and Qg
C) QandQ,
D) Q;andQ,

E) Q;andQ,

What is the net flux due to a +4Q, —2Q and +Q charge in an

enclosed area of 4 m??
A) Q/ €0

B) 2Q/g,

C) 3Qlg,

D) 4Q/ €0

E) 12Qlg,

What is the enclosed charge in an area if the net flux due to

that charge contained in the area is 3 Nm%/C?

A) Zero
B) &/9
C) &3
D) 3¢,

E) 9,

28. What is the net flux of a Gaussian surface enclosing an
electric dipole?

29.

30.

31.

A)
B)
C)
D)

E)

Zero
Qlgg
2Q/¢
—Qlg,

~2Qlg,

All of the following are true about Gauss' law EXCEPT

A)

B)

C)

D)

E)

Gauss' law refers to the flux through a closed surface.
Gauss' law states that the flux through the closed
surface is proportional to the total charge within the
surface.

Gauss' law is useful when the electric field is
perpendicular to the differential area.

Gauss' law is useful when the electric field is zero.

A rectangle is an example of a Gaussian surface.

What is the electric field created by a spherical capacitor of
radius R with charge +Q on the outer plate at a distance r
from the center of the capacitor where r > R?

A)
B)
C)
D)

E)

0
Q/2pi,r?
Q/4pi,r?
-Q/2pi,r?

-Q/4pi,r

All of the following are true about Gauss' Law EXCEPT

A)
B)

©)

D)

E)

It is one of Maxwell's Equations.
It involves a line integral.

It is helpful in finding the electric field associated with
a charge.

It says that the electric field is dependent on the
enclosed charge of the Gaussian surface.

The permittivity of free space is included in the formal
statement of Gauss' Law.




32.

33.

Based on Gauss' Law, which of the following affects the
electric flux through a Gaussian surface?

A) amagnetic monopole enclosed by the surface

B) a magnetic dipole outside of the surface

C) astationary electric charge enclosed by the surface
D) astationary electric charge outside the surface

E) acharge moving with a constant velocity outside the
surface

What is the electric flux through a cylinder of radius r and
height h due to a charged plane parallel to the base of the
cylinder with charge density ¢ that cuts through the
cylinder?

A) olE,

B) of2E,

C) r’clAE,

D) prislE,

E) pris/2E,

34.

35.

36.

Which of the following pairs of charge distributions and
Gaussian surfaces are correctly paired such that the
Gaussian surface can be used to find the electric field
associated with that charge distribution?

A) plane and sphere

B) plane and cylinder

C) plane and rectangle

D) infinite line and rectangle

E) infinite line and sphere

The electric field near each of the following charged
objects can be determined easily using Gauss' Law
EXCEPT

A) aspherical shell

B) asolid sphere

C) along, solid cylinder
D) along, hollow cylinder

E) anarc

The potential of a point-charge is given by the equation V(r
) = kag/r. Determine the electric field at some distance r
fromq.

A) —kag/r?
B) kq/r?
C) kar

D) —kagr

E) —ka/r
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Answer Key
E & V Calculus MC Questions [Mar 28, 2011]
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