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1. {5 points {Two initially uncharged metal spheres {conductors), L and M ars in con.
tact. A negatively charged rod is hrought close to L but doss nat toweh i3 a2 shown.
With the rod in this posivien, L and M are slightly separated and the charped rod
is removed. What is the charge state of the two spheres after the rod is removed?
A, both spheres are neutral.

B. both spheres are positive,
. both spheres are negative
BLis pegative and M s posicive :
E L5 positive and M is negative. ]
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2. {6 points) Charges €3, - and q are placed at the vertices of an equilataral triaygle
as shown. The totsl force exerted on charge ¢ s
A toward charge O
B. toward charge -0,
C. away from charge ().
I at right angles to the line joining 3 and -0
B parallel to the line joining Q) and -Q).

L M

ingulating supports

3. (6 poims) Positive charge +(} is uniformiy distributed on the upper half of & non-
conducting rod snd a negative charge -0) i uniformly distribured on the lower half,
What is the direction of the electric field at point P, on the perpendicular bissctor
af the rad?
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(£ points) Two capacitors O = 1.0 uF and ©p = 2.0 uF are connected in series
and a potential diference i3 applied across the combination. The 2 uF canacitor
{Cy) has: _ _ '

A twice the charee of the 1pF capacitor.

B. half the charge of the 1u4F capacitor.

O twice the potential difference of the 1ul capacitor.

L - haif the potential difference of the 1pF capacitor.

E. none of the above,

. (8 points) Let @ denore charge, V denote potential difference, and U denote stored

epengy, Of these guantities, Two unequal capacifapee capaciors in paraliel nave
the same:

A, Qx::nn]}'

B W anly

= U anlv

D and 17 emldy

E Vand U only

Refer to the following for the next two probiems,
An electron {charge -e) moves from point i to point £, o the direction of a non-zero
uniform electric feld.

(3 points) Duriny this displacement, the work done by the electric field
A, is pogitive

B is negative,

. is zevn.

{4 podn L} Ditring this displacernent the slectrostatic potential energy of the electron-
slecttic feld system

A increases.

H. decreases.

. is uochanged.



8.

14.

(8 paints) What is the magnitude of the tarque on an electric dipole consisting of a
proton and an eleetren separated bw 1.00 nm = 1.00E-0 m if the dipale moment is
oriented at 307 1o an electric field of 300 MV/m =8.00E8 V/m. {Such large fields
arour near a Uraninm nuclens.)

ACL3E-19 Nm

B 28E-20 N.m

¢ 84E-20 Nom

[ 68E-2 Nm

E. 13E3 Nm

(8 points) A 5.0 4O point charge is plece at the center of a cube. The electrie Bux
in M/ o Veom through one side of the cube is

A0

B 7R

LohdE4

1) 14E5

E. B.OES

[8 points) A parollel plate capacitor withous a dieleetric between the plates has a
capacitance of 1.0 pF. The plate separation is doubled and a dieloctric is inserced,
completely filling the space between the plates. As a result of these changes the
capacitance becomes 2.0 p¥. The dielectgie constart of the inserted dielectric is

A 40

B.0.25

Co2.0

D .05

E. 30



11. (8 points) Capacitors C; and C, are identical. The first is charged so that it stores
4.0 J of energy. Let qo denote the magnitude of the charge on each plate of C,. The
second capacitor is initially uncharged. The capacitors are connected as shown and
switch S is closed. After the charge has redistributed itself, the total stored energy in the
two capacitors is::

A, 16] S

B. 801J o~

C. 4.01]

E. 1.0]J ¢, Co
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. 48 peoints) Charge { is distributed uniformly theoughout a spberical region of radius

K. The magnitude of the electric field a4 o point r = R/7 from ihe center of the
charge distribation 1

A —H

MO 0w
ﬁ:l..

9

#.

S

(% points] Positive charge s distnibuted uniormly over one side of a thin nop-
conducting disc of radius R = 0.500 m. The amourt of charge is such that o= =
3O0E4 Vim. The disc lies in the xy plane with [ts center gt the origin. We -wish to
evaluate B, at the point Pomt F'[L'II_'IJI z] where ¢ = +1.00 m. While this problem can
be done by integrating each dF as done in the text in Section 3.7, let me sugsest
an easier way. First lev me tell you that electric poteatial at P is

ViD.0.2) = %{ izt /) -3 Eq. 253-37

ond remind vou that there are wavs to find the electric feld from the pomential.
The z component of Lhe electrie Beld In N /O or Vim is:
A 5.9E3



L.

15.

L}

{8 peints} Two fined point charges q; = -3q and qu = 2y arce located on the ¥ axis
af the origin and ab 5 = . The quantites d and o are positiva, Expressed as a
number times d. what 15 the eoordipatg of the peint on the x-axis where E iz zero
and % is fnite”

4. Thers iz no finite point on the w-anis where E = 0,

B 1.a&l

. -1.58d

L2724

E. {7/5)d

Fefer to the following fov the next three questions. A parallel plate capacitor with
vacuum between its plates if artached to a battery and charged up. When the
capacitor has charge of magnitude O on each plate and a pocential difference V
across it, the hattery is removed. After the battery is remowved, a dieleetric with
g = 3 ig {nserted to essentially fll the space between the plates.

(3 points) The potential difference across the capacitor is
A increase]
B. unchanged

1, Seereased

13 points] The free charge on the capacitor plates is
AL imcreased

B anchanged

1. decreased

oo 13 points) The electrostatie energy density berween the plates iz

A, increased
B. anchanged
L deerensed



PHYSICS 241 EXAM 1 Feb 11, 2002

Physics 241 test 1 Feb 11, 2002 (Carmony/Barnes)
Key and points. Total = 100
# salmon green points

page 2

01. E E 5
02. E E 6
03. B B 6
page 3

04. D B 6
0. B D 6
06. B B 3
07. A A 3
page 4

08. C D 8
09. C A 8
0. A C 8
1. D C 8
page 5

122 D A 8
3. A D 8
page 6

4. D D 8
5. C C 3
6. B B 3
7. C C 3

A solution of the test will be posted here in the near future. The grades should be
in your gradebook by Thursday afternoon, or perhaps 24 hour sooner depending on the

test grading center’s schedule. The average will be sent to you as a message in CHIP.
DDC



