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Version Quiz #1 Form #125 Name:

A Physics 2212 G&J Fall 2017 Recitation Section:

• Print your name, quiz form number (3 digits at the top of this form), and student number (9 digit Georgia Tech ID
number) in the section of the answer card labeled “Student Identification.”

• Bubble the Quiz Form Number in columns 1–3, skip column 4, then bubble your Student Number in columns 5–13.

• Free-response questions are numbered I–III. For each, make no marks and leave no space on your card. Show all your
work clearly, including all steps and logic. Box your answer.

• Multiple-choice questions are numbered 1–7. For each, select the answer most nearly correct, circle this answer on
your quiz, and bubble it on your answer card. Do not put any extra marks on the card.

• Turn in your quiz and answer card as you leave. Your score will be posted when your quiz has been graded. Quiz
grades become final when the next quiz is given.

• You may use a calculator that cannot store letters, but no other aids or electronic devices.

I. (16 points) The small sphere has a mass of 5.0 g, and a charge q = +13nC.
It hangs by an ideal cord at an angle of 22◦ from the vertical, as shown.
What is the magnitude of the horizontal electric field? (On Earth, do NOT
neglect gravity.)

Form #125 Page 1 of 6



1. (6 points) A non-uniform thin rod of charge is bent into an arc of radius R.
It extends from θ = π/4 to θ = 3π/4, as shown. The linear charge density
λ of the rod depends on θ according to

λ =
λ0

sin θ

where λ0 is a positive constant. In what direction is the electric field at the
origin?

(a) In the +x direction.

(b) In the −y direction.

(c) In the +y direction.

(d) In the −x direction.

II. (16 points) In the problem above, what is the magnitude of the electric field at the origin? Express your
answer in terms of parameters defined in the problem, and physical or mathematical constants.
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III. (16 points) Two small insulating spheres are centered at y = ±s, as shown.
These spheres have a uniformly distributed positive charge +Q. A test charge
is centered at x = −s with negative charge −Q. What is the electric field at
the center of the test charge, in terms of parameters defined in the problem and
physical or mathematical constants?

2. (6 points) In the problem above, what happens to the electric field at the point x = −s if the sphere of
charge −Q is replaced with a positive test charge +Q?

(a) It remains the same in magnitude and direction.

(b) It increases in magnitude but maintains the same direction.

(c) It has the same magnitude but opposite direction.

(d) It decreases and has opposite direction.

(e) It increases in magnitude and has opposite direction.
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3. (8 points) Two identical neutral conducting spheres are in contact when
a rod with non-zero charge is brought nearby (i). The spheres are then
separated (ii), and the rod is taken away (iii). Compare the resulting
charge of each sphere to that of the rod.

(a) Both Sphere A and Sphere B are neutral.

(b) Sphere A has charge of the same sign as the rod, while Sphere B has

charge opposite the sign of the rod.

(c) Both Sphere A and Sphere B have charge opposite the sign of the rod.

(d) Both Sphere A and Sphere B have charge of the same sign as the rod.

(e) Sphere A has charge opposite the sign of the rod, while Sphere B has

charge of the same sign as the rod.

4. (8 points) A pair of charged infinite sheets aligned parallel to one another, as
shown in the diagram below. What will be the magnitude and direction of the
electric field at a point to the left of both sheets?

(a) η/2ϵ0 to the right

(b) η/2ϵ0 to the left

(c) η/ϵ0 to the right

(d) No direction, as the field magnitude is exactly zero.

(e) η/ϵ0 to the left
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5. (8 points) An insulating rod of radius R has some charge uni-
formly distributed throughout its volume, as a density ρ. At
large distances from the rod, the cross-sectional area will not
be noticeable, and the charge will seem to be a linear density
λ. How is this effective λ related to the actual ρ for the rod?

(a) λ = ρ/
(
πR2

)
(b) λ = ρ 2πR

(c) λ = ρ/
(
4πR2

)
(d) λ = ρ πR2

(e) λ = ρ/ (2πR)

6. (8 points) Charged particle q1 exerts a force magnitude F1on2 on charged particle q2. If the charge of each
particle is tripled (increased by a factor of 3), and the distance between the particles is doubled (increased
by a factor of 2), what is the new force magnitude F ′

1on2?

(a) F ′
1on2 = 3F1on2/2

(b) F ′
1on2 = 9F1on2/4

(c) F ′
1on2 = 2F1on2/3

(d) F ′
1on2 = 9F1on2/2

(e) F ′
1on2 = 3F1on2/4
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7. (8 points) An electron moves through a uniform electric field which points directly to the right. Which of the
following diagrams could NOT represent a possible trajectory for the electron at any time? Assume each
straight-line path is perfectly straight, and that each curved path is parabolic in shape. Do NOT assume
the electron is simply released from rest in every case.

(a) (b)

(c) (d) (e)
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