Version Quiz #1 Form #125 Name:

A Physics 2212 G Spring 2018 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-1I1. 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.

. (16 points) An electron is orbiting a charged dust speck, in a circular orbit of radius 880 um. If the dust
speck has a charge of +2.2 x 1072 C, what is the speed of the electron?
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with sides having length L = 12cm, as shown. If Qo = —1.0nC,
@ = +2.0nC, and Q¢ = —3.0nC, what is the magnitude of the force
on particle B?

IT. (16 points) Three particles are located on the vertexes of a square @

1. (6 points) What is the direction of the force on particle B?

-
(a) 72°
(b) 198°
(c) 162°
(d) 252°
(e) 18°

[\o}

Form #125 Page 2 of 6



ITI. (16 points) A thin rod of length L lies on the +x axis, with one end at +L/2 and the other at +3L/2, as
illustrated. The linear charge density, A, of the rod depends on position, x, according to

L
r=x(3) y

where ), is a positive constant. What is the magnitude of the electric I
field at the origin? Express your answer in terms of parameters defined / 2
in the problem, and physical or mathematical constants. ES—— X

<7L*>

2. (6 points) In the problem above, what is the direction, if any, of the electric field at the origin?

- (
(a) In the —z direction.
(b) No direction, as the electric field magnitude is zero.
(¢) In the —y direction.
(d) In the +y direction.
(e) In the +x direction.
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3. (8 points) Two neutral conducting spheres, A and B,
are in contact (Step i). A positively charged rod is
brought near, but not touching, sphere A (Step ii).
The spheres are separated (Step iii), and then the

OO

OO

a) The electric field at the electron is undefined.

b) The electric field at the electron is in the +z or +i direction.

d) The electric field at the electron is in the +y or +j direction.

(
(
(c) The electric field at the electron is in the —y or —j direction.
(
(

e) The electric field at the electron is in the —z or —i direction.
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A B A B
rod is removed (Step ). Describe the charge of each
sphere after Step iv.
(a) A is neutral, B is neutral. Step i Step ii
(b) A is negative, B is positive. P P
(¢) A is positive, B is negative.
(d) A is negative, B is neutral.
(e) A is positive, B is neutral. O O O O
A B A B
Step iii Step iv
. (8 points) A non-uniform line segment of charge with length L lies on the y
axis. Its linear charge density, A, depends on position, y, according to
y
A= )\oyS
where )\, is a positive constant.
An electron is placed at a position +d on the x axis. What is the direction
of the electric field due to the line segment of charge at the location of the SN
electron? _ ., X



5. (8 points) A particle with positive charge ¢ and mass m has initial velocity ¥,, moving away from the
positively and uniformly charged infinite rod shown in the figure. Which statement best describes the
subsequent motion of the particle?

(a) It will keep moving away from the rod, with increasing speed.

(b) It moves away from the rod initially, but will eventually slow down,
reverse direction, and move back towards the rod.

(¢) Tt moves away from the rod initially, but it eventually
comes to rest very far away from it.

(d) It will keep moving away from the rod, with constant speed.

(e) It will keep moving away from the rod, with decreasing speed.

Fr -+ r T - Frrr -+

6. (8 points) How does the electric field magnitude due to an infinite uniformly charged sheet depend on the
distance from the sheet?

Field
Field

Distance Distance

Field
Field
Field

Distance Distance Distance
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7. (8 points) A dipole is released near a negatively-charged particle, as shown. What is the subsequent motion
of the dipole?

(a) It rotates clockwise and moves closer to the negative charge.

(b) It just rotates clockwise.

(c¢) It just rotates counter-clockwise.

(d) It rotates counter-clockwise and moves farther from the negative charge.
(e) It remains stationary.

©
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