
Summer 2018 Physics 2212 K Quiz #

1A• Print your name and student number (9 digit Georgia Tech ID number) in the spaces below.

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

• Free-response questions are numbered I–III. Show all your work clearly, including all steps and logic. Do not
write in the top margin. Box your answer. Make no marks and leave no space on your answer sheet.

• 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 sheet, which is the last page of your quiz form.

• Your score will be posted when your quiz has been graded. Quiz grades become final when the next is given.

Quiz #1A Page 1 of 10

em92
Typewriter
Pages 9 and 10 had no questions.



P
H
Y
S
22
12

K
Q
u
iz

a
n
d
E
x
a
m

F
o
rm

u
læ

&
C
o
n
st
a
n
ts

S
u
m
m
er

20
18

K
=

1

4π
ϵ 0

∆
V

=
−
∫ E⃗

·d
s⃗

V
=

K
q r

∆
U

=
q
∆
V

I
=

d
q/
d
t

P
=

I
∆
V

R
=

∆
V I

S
er
ie
s
:

1

C
e
q
=

∑
1 C
i

R
e
q
=

∑ R
i

P
ar
al
le
l
:

1

R
e
q
=

∑
1 R
i

C
e
q
=

∑ C
i

E⃗
=

K
q r2
r̂

F⃗
=

K
q 1
q 2 r2

r̂

F⃗
=

qE⃗

p⃗
=

qd⃗

τ⃗
=

p⃗
×
E⃗

U
=

−
p⃗
·E⃗

|E⃗
|∝

|p⃗
|

r3

Φ
E
=

∫ E⃗
·d

A⃗

ϵ 0

∮ E⃗
·d

A⃗
=

q e
n
c
lo

s
e
d

∮ E⃗
·d

ℓ⃗
=

−
d
Φ

B

d
t

C
=

Q ∆
V

C
=

ϵ 0
A d

U
=

1 2
C
[∆

V
]2

R
=

ρ
ℓ A

τ C
=

R
C

u
E
=

1 2
ϵ 0
E

2

B⃗
=

µ
0
q

4π

v⃗
×

r̂

r2

d
B⃗

=
µ

0
I

4π

d
ℓ⃗
×
r̂

r2

F⃗
=

qv⃗
×
B⃗

F⃗
=

I
ℓ⃗
×
B⃗

µ⃗
=

N
I
A⃗

τ⃗
=

µ⃗
×
B⃗

U
=

−
µ⃗
·B⃗

Φ
B
=

∫ B⃗
·d

A⃗

∮ B⃗
·d

A⃗
=

0

∮ B⃗
·d

ℓ⃗
=

µ
0
(I

c
+
I d
)

L
=

Φ
B I

L
=

µ
0
N

2
A ℓ

U
=

1 2
L
I
2

B
=

µ
0
n
I

τ L
=

L
/R

u
B
=

1 2µ
0

B
2

q
=

q m
a
x

( 1
−
e−

t/
τ

C

)
q
=

q 0
e−

t/
τ

C

I
=

I m
a
x

( 1
−
e−

t/
τ

L

)
I
=

I 0
e−

t/
τ

L

I
=

∫ J⃗
·d

A⃗

J⃗
=

σ
E⃗

E
=

−
N

d
Φ

B

d
t

I d
=

ϵ 0
d
Φ

E

d
t

E
=

−
L
d
I d
t

c
=

f
λ
=

|E⃗
|

|B⃗
|

S⃗
=

1 µ
0

E⃗
×
B⃗

F
u
n
d
am

en
ta
l
C
h
ar
ge

e
=

1
.6
02

×
10

−
1
9
C

M
as
s
of

an
E
le
ct
ro
n

m
e
=

9
.1
0
9
×

1
0−

3
1
k
g

E
ar
th
’s
gr
av
it
at
io
n
al

fi
el
d

g
=

9.
81

N
/
k
g

M
as
s
of

a
P
ro
to
n

m
p
=

1
.6
73

×
10

−
2
7
k
g

C
ou

lo
m
b
co
n
st
an

t
K

=
8
.9
88

×
10

9
N
·m

2
/C

2
V
ac
u
u
m

P
er
m
it
ti
v
it
y

ϵ 0
=

8.
85

4
×
1
0−

1
2
C

2
/N

·m
2

S
p
ee
d
of

L
ig
h
t
c
=

2
.9
98

×
10

8
m
/s

V
ac
u
u
m

P
er
m
ea
b
il
it
y

µ
0
=

4
π
×
1
0−

7
T
·m

/A

U
n
le
ss

ot
h
er
w
is
e
d
ir
ec
te
d
,
fr
ic
ti
on

,
d
ra
g,

an
d
gr
av

it
y
sh
ou

ld
b
e
n
eg
le
ct
ed

,
a
n
d
a
ll
b
at
te
ri
es

a
n
d
w
ir
es

a
re

id
ea
l.

A
ll
d
er
iv
at
iv
es

an
d
in
te
g
ra
ls

in
fr
ee
-r
es
p
o
n
se

p
ro
b
le
m
s
m
u
st

b
e
ev
al
u
a
te
d
.



I . (16 points) Three point particles with charges +q = +1.6µC, +Q =
+2.2µC, and +2Q = +4.4µC lie on the vertexes of an equilateral
triangle with sides of length s = 2.5 cm, as shown. What is the electric
force on the particle with charge +q?
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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 = +π/4, as shown. The linear charge
density λ of the rod depends on θ according to

λ =
λ0θ

2

cos θ

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

(a) In the +y direction.

(b) In the −y direction.

(c) In the +x 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) An infinitely long hollow insulating cylinder has uniform volume charge density ρ. Its inner
radius is R, and its outer radius is 2R. What is the magnitude of the electric field at point P , a distance 3R
from the cylinder axis? Express your answer in terms of parameters defined in the problem, and physical or
mathematical constants.

2. (6 points) In the problem above, let the magnitude of the electric field at point P be E0. What is the
magnitude of the electric field at a distance R/3 from the cylinder axis?

(a) 27E0

(b) Zero

(c) 9E0

(d) 81E0

(e) 3E0
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3. (8 points) A rod is rubbed with fabric to give it a non-zero charge. When the rod is brought near a neutral
object, the neutral object will . . .

(a) be attracted to the rod if the rod is positive, but be repelled if the rod is negative.

(b) be repelled by the rod if the rod is positive, but be attracted if the rod is negative.

(c) be attracted to the rod.

(d) be repelled by the rod.

(e) experience no net force from the rod.

4. (8 points) An electric dipole is near a positively-charged particle, as shown. If the particle is fixed in place
but the dipole is free to move, what will the motion of the dipole be?

(a) The dipole will rotate and move away from the particle.

(b) The dipole will rotate and move toward the particle.

(c) The dipole will remain stationary.

(d) The dipole will just move toward the particle.

(e) The dipole will just move away from the particle.
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5. (8 points) Consider two charged particles, one with positive charge +4Q and one with negative charge −Q,
as shown. Is there any point along a line through the two particles, other than at infinite distance, at which
the electric field due to the two particles is zero?

(a) Yes, there are two such points, one to the left of the positively charged particle (region i),

and one to the right of the negatively charged particle (region iii).

(b) Yes, somewhere to the right of the negatively charged particle (region iii).

(c) Yes, somewhere between the particles (region ii).

(d) Yes, somewhere to the left of the positively charged particle (region i).

(e) No, there is no such point.

6. (8 points) An electron is given an initial velocity v⃗0 inside an ideal parallel-plate capacitor, as shown. Describe
the path of the electron’s motion.

(a) The electron’s path will be a half-cycle of a sine curve.

(b) The electron’s path will be a straight line until it stops,

then it will turn right 90◦ and follow another straight line.

(c) The electron’s path will be a straight line.

(d) The electron’s path will be a semi-circle.

(e) The electron’s path will be a parabola.
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7. (8 points) A hollow conducting sphere has a solid conducting sphere at its center, as shown in cross-section.
The outer, hollow, sphere has a net positive charge +Q0, while the inner, solid, sphere has a net positive
charge +q0. The solid sphere is now moved until it touches the inner surface of the hollow sphere, then is
returned to the center. How, if at all, will charge have moved between the spheres?

(a) All the charge on the inner, solid, sphere moves to the outer, hollow, sphere.

(b) Some, but not all, of the charge on the inner, solid, sphere moves to the outer, hollow, sphere.

(c) All the charge on the outer, hollow, sphere moves to the inner, solid, sphere.

(d) Some, but not all, of the charge on the outer, hollow, sphere moves to the inner, solid, sphere.

(e) No charge moves between the spheres.
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