
Exam 1 Multiple Choice Practice Problems
Physics 1251
TA: Clark/Sullivan

Disclaimer: We have ZERO intel about what will be covered on the midterm. This is a col-
lection of problems that will force you to review concepts that were covered in lecture, homework,
and quizzes. Our instincts tell us the questions we have provided here are, on net, slightly more
difficult than you will encounter on the actual exam, but again, no promises.

1. Two solid spheres, both of radius 5 cm, carry identical charges of 2µC. Sphere A is a good
conductor. Sphere B is an insulator, and its charge is distributed uniformly throughout it’s
volume.

(a) How do the magnitudes of the electric fields they separately create at a radial distance of
6 cm compare?

i. EA > EB = 0

ii. EA > EB > 0

iii. EA = EB > 0

iv. 0 < EA < EB

v. 0 = EA < EB

(b) How do the magnitudes of the electric fields they separately create at radius 4 cm compare?

i. EA > EB = 0

ii. EA > EB > 0

iii. EA = EB > 0

iv. 0 < EA < EB

v. 0 = EA < EB

2. A large, metallic, spherical shell has no net charge. It is supported on an insulating stand and
has a small hole at the top. A small tack with charge Q is lowered on a silk thread thorugh the
hole into the interior of the shell.

(a) What is the charge on the inner surface of the shell?

i. Q

ii. Q/2

iii. 0

iv. −Q/2
v. −Q

(b) What is the charge on the outer surface of the shell?

i. Q

ii. Q/2

iii. 0

iv. −Q/2
v. −Q
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(c) The tack is now allowed to touch the interior surface of the shell. After this contact, what
is the charge on the tack?

i. Q

ii. Q/2

iii. 0

iv. −Q/2
v. −Q

(d) What is the charge on the inner surface of the shell once the tack has been allowed to touch
it?

i. Q

ii. Q/2

iii. 0

iv. −Q/2
v. −Q

(e) What is the charge on the outer surface of the shell once the tack has been allowed to touch
the shell?

i. Q

ii. Q/2

iii. 0

iv. −Q/2
v. −Q

3. An electron moves from point i to point f , in the direction of a uniform electric field. During
this displacement:

(a) The work done by the field is positive and the potential energy of the electron-field system
increases

(b) The work done by the field is negative and the potential energy of the electron-field system
increases

(c) The work done by the field is positive and the potential energy of the electron-field system
decreases

(d) The work done by the field is negative and the potential energy of the electron-field system
decreases

(e) The work done by the field is negative and the potential energy of the electron-field system
does not change
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4. Janet says that Gauss’s Law can be used to find the electric field of a sufficiently symmetrical
distribution of charge as long as ~E · d ~A = 0 over the whole Gaussian surface. Michael says
that the electric field must be a constant vector over the entire Gaussian surface. Which one,
if either, is correct and why?

(a) Janet, because that means no charge is enclosed within the Gaussian surface

(b) Michael, because a constant eletric field means that
∮
~E · d ~A = 0

(c) Both, because the conditions in (a) and (b) are equivalent

(d) Neither, because the electric field can be found from Gauss’s law only if ~E · d ~A = 0 is true
over a small portion of the Gaussian surface

(e) Neither, because the charge distribution must me symmetric if ~E ·d ~A = 0 anywhere on the
surface

5. A particle (mass = 5.0 g, charge = 40 mC) moves in a region of space where the electric field is
uniform and is given by Ex = −2.3 N/C, Ey = Ez = 0. If the position and the velocity of the
particle at t = 0 are given by x = y = z = 0 and vz = 20 m/s, vx = vy = 0, what is the distance
from the origin to the particle at t = 2.0 s?

(a) 60 m

(b) 54 m

(c) 69 m

(d) 78 m

(e) 3.2 m

6. Which of the following statements best explains why tiny bits of paper are attracted to a charged
rubber rod?

(a) Paper is naturally a positive material.

(b) Paper is naturally a negative material

(c) The paper becomes electrically polarized by induction

(d) Rubber and paper always attract eachother

(e) The paper acquires a net positive charge by induction

7. Five styrofoam balls are suspended from insulating threads. Several experiments are performed
on the balls, and the following observations are made:
Observation 1: Ball A attracts Ball B, and Ball A repels Ball C.
Observation 2: Ball D attracts Ball B, and Ball D has no effect on Ball E.
Observation 3: A negatively charged rod attracts both Ball A and Ball E.

What is the sign of the charge on each ball?

(a) + ,− ,+ , 0 ,+

(b) + ,− ,+ ,+ , 0

(c) + ,− ,+ , 0 , 0

(d) − ,+ ,− , 0 , 0

(e) + , 0 ,− ,+ , 0

(f) None of the above.
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8. Which one of the following statements is true concerning the strength of the electric field between
two oppositely charged parallel plates?

(a) It is zero midway between the plates

(b) It is a maximum midway between the plates

(c) It is a maximum near the positively charged plate

(d) It is a maximum near the negatively charged plate

(e) It is a constant between the plates except near the edges

9. In a certain region of space, a uniform electric field is in the x direction. A particle with negative
charge is carried from x = 20.0 cm to x = 60, 0 cm.

(a) What happens to the electric potential energy of the charge-field system?

i. It increases

ii. It remains constant

iii. It decreases

iv. It changes sign

v. It changes unpredictably

vi. Cannot be determined without the path over which the particle was carried through

(b) Has the particle moved to a position where the electric potential is:

i. The potential is higher than before

ii. The potential is unchanged

iii. The potential is lower than before

iv. The change in the potential is unpredictable

v. Cannot be determined without the path over which the particle was carried

10. Two positive point charges are separated by a distance R. If the distance between the charges
is reduced to R/2, what happens to the total electric potential energy of the system?

(a) The total electric potential energy is doubled

(b) The total electric potential energy remains the same

(c) The total electric potential energy increases by a factor of 4.

(d) The total electric potential energy is reduced to one-half its original value.

(e) The total electrical potential energy is reduced to one-fourth of its original value.

11. A charge q is moved 0.25 m to the right in a region where a field of 250 V/m is directed vertically
upward. What is the change in the electric potential energy of the charge?

(a) −2.4 × 10−5 J

(b) −1.5 × 10−5 J

(c) 0 J

(d) +1.5 × 10−5 J

(e) +2.4 × 10−5 J
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12. Rank the magnitudes of the electric field at points A, B, and C shown in the figure below
(greatest magnitude first).

(a) A > C > B

(b) B > C > A

(c) C > A > B

(d) B > A > C

(e) C > B > A

(f) A > B > C

13. The sketch below shows the equipotential surfaces between two charged conductors that are
shown in solid grey. Various points on the equipotential surfaces are labeled A, B, C, ..., I.

(a) At which of the labeled points will the electric field have the greatest magnitude?

i. G

ii. I

iii. A

iv. H

v. D

(b) At which of the labeled points will an electron have the greatest potential energy?

i. A

ii. D

iii. G

iv. H

v. I
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(c) What is the potential energy difference between points B and E?

i. 10 V

ii. 30 V

iii. 40 V

iv. 50 V

v. 60 V

(d) What is the direction of the electric field at B?

i. toward A

ii. toward D

iii. toward C

iv. into the page

v. up and out of the page

14. A 5.0µC charge is released from rest at a point x = 10 cm. If a 5.0µC charge is held fixed at
the origin, what is the kinetic energy of the released particle after it has moved 90 cm?

(a) 1.6 J

(b) 2.0 J

(c) 2.4 J

(d) 1.2 J

(e) 1.8 J

15. A charged particle with q = −8.0 mC, which moves in a region where the only force acting on
the particle is an electric force, is released from rest at point A. At point B, the kinetic energy
of the particle is equal to 4.8 J. What is the electric potential difference VA − VB?

(a) −0.60 kV

(b) +0.60 kV

(c) +0.80 kV

(d) −0.80 kV

(e) +0.48 kV

16. Consider the following five capacitor set-ups:
Setup 1: A 20µF capacitor with a 4V potential difference between its plates.
Setup 2: A 30µF capacitor with charges of magnitude 90µC on each plate.
Setup 3: Capacitor with charge magnitude = 80µC on its plates, differing by 2V in potential.
Setup 4: A 10µF capacitor storing 125µJ of energy.
Setup 5: A capacitor storing 250µJ of energyw ith a 10V potential difference.

(a) Rank the setups from greatest to smallest capacitance, noting any cases of equality (circle
whether you want the relation to be > or =).

> / = > / = > / = > / =

(b) Rank the setups from greatest to smallest according to the potential difference btween the
plates, noting any cases of equality (circle whether you want the relation to be > or =).

> / = > / = > / = > / =
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(c) Rank the setups from greatest to smallest capacitance according to the magnitudes of the
charges on their plate, noting any cases of equality (circle whether you want the relation
to be > or =).

> / = > / = > / = > / =

(d) Rank the setups from greatest to smallest capacitance according to the energy they store,
noting any cases of equality (circle whether you want the relation to be > or =).

> / = > / = > / = > / =

17. You charge a parallel-plate capacitor, remove it from the battery, and prevent the wires con-
nected to the plates from touching eachother. When you increase the plate separation, do
the following quantities increase, decrease, or stay the same? In the blank, write “increase”,
“decrease”, or “same”.

(a) The capacitance of the system C:

(b) The charge stored in the capcitor Q:

(c) The electric field between the plates ~E:

(d) The potential difference btween the plates ∆V :

18. A parallel-plate capacitor has a plate area of 0.2 m2 and a plate separation of 0.1 mm. To obtain
an electric field of 2.0 × 106V/m between the plates, the magnitude of the charge on each plate
should be:

(a) 8.9 × 10−7 C

(b) 1.8 × 10−6 C

(c) 3.5 × 10−6 C

(d) 7.1 × 10−6 C

(e) 1.4 × 10−5 C

19. A parallel-plate capacitor has a plate area of 0.2 m2 and a plate separation of 0.1 mm. If the
charge on each plate has a magnitude of 4 × 10−6C the potential difference across the plates is
approximately:

(a) 0V

(b) 4 × 10−2 V

(c) 1 × 102 V

(d) 2 × 102 V

(e) 4 × 108 V
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