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For questions 1-5, select the best answer. For problems 6-9, solutions must begin with
an Official Starting Equation, when appropriate. Work must be shown to receive credit.
Calculators are not allowed. Use appropriate units. Provide answers in terms of given
variable and fundamental constants.
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[A] Reduced friction should be limited to physics I.

A 1. A negatively charge particle is released from

V, =2V

rest between two equipotentials. The particle will ... V, =5V
[A] accelerate toward the region of higher potential.
[B] accelerate toward the region of lower potential.
[C] accelerate parallel to the equipotentials.

[D] remain at rest.

S)

A 2. Adipole is initially spinning clockwise in a uniform x B

electric field. At the moment illustrated, the angular speed is ...
[A] decreasing.

[B] remaining constant.

[C] increasing.

4
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_

B 3. A parallel plate capacitor with capacitance C, and gap distance d,, is

charged using a battery with potential V5. After the capacitor is fully charged, the
battery is disconnected and then the gap distance is changed to %do. Determine
the final potential across the capacitor.

€o

Al V=0 Bl  Vp=:Vp

D 4. The dashed boundary represents a gaussian // PY \‘
surface in the presence of two charges, . Determine the total L +2qo :Io
flux through the gaussian surface. h

] -2 B -2

€] +2 O]+

€o

5. (Free) The recent snowstorm was unfortunate because.

[B] The snow hides the fields.
[C] Energy is not conserved when walking through drifts.
[D] Venhicles were static.
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Three point charges are arranged as

] ) . do do
illustrated vyhere qo > 0. Point charge 1, YVIth Py a a «
charge q,, is placed at (-a, 0). Another point 1 '2
charge 2 is placed at (a, 0) with the same a
charge q,. A final charge 3 with a negative 3 ’ —qo
charge —q, is placed at (0, -a).

a. Compute the electrical Coulomb force charge 1 exerts on charge 2.
" a3

Flzzk%flzzk_(qzocg(;i Flzzkml

b. Compute the electric field at the origin due to the three charges.
E=-kL;

Z_P2 B2 B 7 qs 4 a

E=E1+E2 +E3 =E3 =k—2T30

T30
C. If a fourth charge q, were placed at the origin, determine the electrical
force it would experience from the three charges.

5 R 2 B _ qo094

Fy=q4E =q, (_k%f) F k a? g

d. Which of the following represents the electric field due to one positive and

one negative charge? Circle your answer.

. ’t‘ A . T T # »
— . & ¥ - —* *—
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A positive charge Q is uniformly distributed along a line
from (b, 0) to (b, ¢) as illustrated. The point P is located 2

at (—a,0). W—/
a b
a. Write an integral to determine the electric potential at P due to the line of
charge. [Do not solve the integral.]
OSE:V = k= szc kQdy
0 ¢y/(a+Db)? +y?
_ (%
V=[kZ
-2
dq = —dy
r=—(a+b)i—yj
r=,/(a+b)?+y2
b. Let V, be the value of the integral from part a. A particle of mass m, and

positive charge q, is released from rest at point P. Determine the final

speed of the particle.

0 +%m01]2 = CIOVO + 0

_2q0Y%
v =
ﬂl mg

C. The potential in a given region of space is V = 3xyz?(V/m*). Determine

the z-component of the electric field in the region.

v
EZ:_EZ_[

6xyz(V/m*)]

E,

—6xyz(V/m*%)
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An infinitely long cable has an insulating cylinder with radius a with uniform
charge volume density 2p surrounded by a uniform conducting material with
outer radius of 2a and zero total charge, as shown.

a. Using Gauss’s law, find the electric field
inside the insulating cylinder.
Draw a Gaussian surface and indicate your
choice of a coordinate system.

Cylindrical coordinates coaxial with the cable.

FE - dA = Tene

€o

E(2nrL) = 200 E= ’E)—:f

b. Find the inner and outer charge surface density of the conducting
cylinder, g;,, and g,,;.

Qin = —Qinsutator Oin = —PQ

0im(2mal) = —[2p(ma®L)] -

oim(2mal) + 04, [2m(2a)L] = 0 Gour = 7 P4

—pa + 204, =0

C. Determine the work required to move a charge q, from r; = 4a to

17 = 1.57a where 7 is the distance from the cylindrical axis.

= e Genc 2a 3 - TF -
9SE-dA=? W=AU=q0VO=—q0friE-ds—qofzth-ds
2p(ma?l) 2a p a?
EQ2nrlL) = Ea— W = —q, f4a t_o—rdr 2
qopa
W= In(2)
- 2 2
E=P"% W:_Mln(l) €0
€oT €p 2
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For the capacitor circuit shown C1 =3 yF, C2=4 pF, C3 =2 uF, and C4 = 2 pF.

a. Find the equivalent capacitance.
G
C23 = Cz + C3 = 6MF
_ C
1 1 1\ 1 3
Cp = (C—1 o 6—4)
Cr = (E+ 2+ 1) !
E— 3uF 6uF 2uF 1
I
AV
Cp = 1uF
b. The charge on capacitor C1 is 3 uC. Determine the charge on the other
capacitors, and the applied voltage AV.
Qr = Q4= Qs =3uC @2 = 21
AV = or _ 3uc Q; = 1uC
Cg 1uF
Vps =AV =V, =V, = AV -8 G gy _3uC_3uC _1 Q4 =3uC
AV =3V
Q2 = GV, = (V53

Q3 = C3V3 = G5V,
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