Physics 55 .
Exam # 2 Last Name First Name

October 12, 2012

(100 points)

* Sharing calculators and using communication devices is strictly forbidden

* Tear off this answer sheet before beginning.

* Write your name on this sheet twice; once above, and again on the back of this sheet.

* Please do not circle your answers, Use a pencil to darken the letter of your choice.

* Each question is worth five points. '

* Exam ends at 9:15 am :
* When you’re done, place the answer sheet in the plastic box on the table in the lecture room.
* Keep the questions sheets,
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Physics 55 Exam #2 October 12, 2012 Dr. Alward Pagel -

1. A conducting sphere carries a total charge of Q. A second, larger, conducting sphere has
a radius that is twice that of the smaller sphere and is neutral. The two spheres are then
connected by a conducting wire, and electrons move from one sphere to the other. After
equilibrium is reached, the charges on the smaller and larger spheres, respectively, are:

A) Q2 and Q2 | -l kG &
Q3Ed2Q3 ) BVt petentials %—3—~ 'Efgg‘ sdve: Q= 3
C) 2Q/3 and Q73 26
D) 2Qand-Q Q¢+ Q Q"5

E) None of these @ @,

2. The electric potential function in a region of space is V(x,y) = 3xy? In(x+2), where V is
in volts, and x and y are in meters. What is the magnitude of the x-component of the
electric field (in V/m) at the point (xy)=(2,-3)?

A) 1324 co - dy

8“’;’2‘; Deriv (3x (-3Y*In (), %,2)
50.93 JE} = ™

E) None of these . 5093 \%?7

3. The diagram shows six 6-F capacitors. A 12 volt battery (npt shown) will be connected
to points a2 and b. How much charge (in pC) will leave the negative terminal of the

battery? 2Rl |
o 4uF
20—} | o] }MM[
— a0 &ﬁw{ et
I ' 12 volts
A) 32 Jo
B) -48 |
) 64 Ge= CV
D) -12 e

E) None of these
: 48 pC
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4. The diagram shows four pairs of large parallel conducting plates. The value of the
electric potential is given for each plate. Rank the pairs according to the magnitude of
the electric field between the plates, least to greatest.

20M|  [+TOV  +20V| [470¥ 10V  [+00V +30V(  [+80V
50 N IO I I

3 4

2
£ AL socqpcgotin

Eon o> PR

E) None of these

5. Positive charge is spread along a line of length 1.=1 meter on the x-axis. The left end of
the line of charge is at the origin, and the linear charge density, A, varies according to the
equation, A(x) = 2 x 10” x, where x is measured in meters, and A coulombs per meter,
What is the electric potential (in volts) at a point located a distance d = 2 meters from
the right end of the line of charge? (Use k =9 x 10° N-m%C2.)

AL 619 4 dx ij!.._, e - P
¢B) T NI R

C) 412 by 2 :
s _
D) 5.17 \ B

[ ——— L

E) Noneofthese ¢ F-x - '

6. Charge Q is distributed uniformly throughout an insulating sphere of radius R. The
magnitude of the electric field at a point R/2 from the center is; .

' b S e
g)) gﬁl’f}é’? - -8 \ d (B prob- ki Y
C). 3QlmsoR? ¢ ﬁ"’!‘fﬁ’&)% = -‘TxquleLxdx
ﬁi)){Q/S ngz""“) g |odv=s @ e
e S OTEQR e , ‘ -
E) none of these A @ | | |
i . g ax
(é/g) | | | ﬁ'-;f
(raxss | E - €. L. | gxed
g L (VA """‘*“"“““_%w‘,é
| y7 (£) )
a _ 2.90 velt®
T neR”
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identical capacitors, each with capacitance C = 30 nF, are connected in parallel and

the combination is connected in series to a third identical capacitor. A 40 volt battery is
connected across the entire set of capacitors. What is the charge (in nano-coulombs, nC)

on each.one of the two capacitors in parallel? ) b F
) 400 ] [, ZOnF Zai
B) 200 gonF }M\} = ! Qm

— T BT

C) 100 | [ e e 1 j 6 Bovh ¥
D) 300 HidpnF \,,~ fr 8 _
E) Noneofthese | , b - AoV
4oV
8. Eight identical spherical raindrops are each at a potential ¥, relative to the potential far
away. They coalesce to make one spherical raindrop whose potential is: N J 0P
A) 8V ve Ko oadl Nes R . s(4u®l) > FOR
By V72 TR, e e 2-28,
) v New § G= FQ. .

4V ) ,,,,,,, s ﬂ
Cﬁmaﬁeofmese e kﬁ@a} N L}{/’h:f“\)

28,

9. A point particle with charge g is at the center of a Gaussian surface in the form of a
cube. The electric flux through any one face of the cube is:

A) gleo Six faces
B) g/dnso (3/ e ,,>
C) qfdso —

D} g/8ss R
B Nome
10. Three particles lic on the x axis: Particle 1, with a chargeof 1 x 10¥ Cis atx = 0.0l m,
Particle 2, with a charge of 2 x 10® C is at x = 0.02 m, and Particle 3, with a charge of

-3 x 10 C, isatx=0.03 m.
The potential energy of this configuration is: ]
A)\ +49><10_me _ b @, Q. @; &, G, ,@r 5\3 fﬂ_(i)f’
¢ B) ~4.9x107%4) J U~ Sz 4 e TR
s v ¥ (Fin N Las i)
C) +8.5x10%) K.‘ \ ] S o .Y
D) -8.5x10%] - el o ot
E) None of these
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11. Charge is distributed uniformly throughout a long cylinder. The volume density, p,
measured in C/m?, is a constant. Determine the equation for the electric field, E, at a
point inside the cylinder a distance r from the axis, '

B) E=pls E= g
C) E=pler "“‘"‘"”“’"ﬂ—ﬂz
_ 2L
E = pr/2g, '
E) None of these e
| B 2€.,

| 12. A 3-F parallel-plate capacitor is charged to 20 V, and then the battery is removed, and -
‘ : then the plate separation is doubled. How much work (in joules) was done in separating

_ the plates? Note: C = As./d. (; =37 ,. : .‘.C':/,JF/ @< C.V.- ¢ocC

Ay 200 e

B) 40 ok W = . w _ ) )
) @Q& - écyz‘ éC;VJL) z: Cg}%-*.-c-:-; y Q__Qa__édc

D) 1200 Z 2y R

E) None of these - £ (’%~ % R (115 5s/° 4¢v T

13. A spherical conducting shell has charge 9. A particle with charge q is placed at the
center of the cavity. The charge on the inner surface of the shell and the charge on the

outer surface of the shell, respectively, are:

D 20 Ezo sé MCW s ide Ganssian
B) 9.0-¢q - l g ! -
D surlee 5 1 ner Surdeie.

ORINTTD | oo mgmmdead T WG, 2o
E) None of these Toits—ﬂ wfwu ot "w
14. An object of mass 0.001 kg, and having a charge of 2.0 C is accelerated from rest

between two points by an electric field in that region, and acquires a speed of 1000 m/s.
What must have been the potential difference (in volts) between these two points?

A)Y 250 . oAV z
B) 300 Frv- = % [y 168 /2
C) 100 av = o-5(e0e

D) Not encugh information to answer. _ 280U olAs

=

E) None of these
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15. A charged parallel-plate capacitor has a stored poténtial energy of 100 J. What would be
the new potential energy (in joules) if the charge were do;bled and the plate separation

halved? L G e druple ‘
£ 200 U= % ¢ Bt Q—F :‘}w@ dmzbh !?_?
24 '3 double Hes ~

)20

D) 800

E) None of these Ty =207

16. Positive charge Q) is placed on a conducting spherical shell with inner radius R; and
outer radius R». A particle with charge g is placed at the center of the cavity. The
magnitude of the electric field at a point in the cavity, a distance r from the center, is:
A} / 4nme R} :

© S 2.2 E A = %/6 e
B) Q/4ns, (RS ~77) ‘ a
D) (g ¥ Qydnso? 4ne.
E) None of these

4o
17. In a certain region of space the electric potential increases uniformly from east s west
and does not vary in any other direction. The electric field: | B v
A) points east and varies with position E perte %
~B) points east and does not vary with position’ JA &2,9_%, b Lowrer
e g . - s i
*). points west and varies with position
D) points west and does not vary with position

E) None of these

18. Each of the four capacitors shown is 500 g4F. The voltmeter reads 1000V. The
magnitude of the charge, in coulombs, on each capacitor plate is:

o
Mgl

A) 02 i
< B; 0.5) !érO'O\/ across @ Cﬁ\. < g .

C) 20

Dy 50 G = '] '

E) none of these . (5 Dp £ ((mrbu)
50 €

- C}"'":;
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19. What is the equivalent capacitance (in uF) of the combination below?

A) 1456
" B) 1787
C) 23.28.

D a5

| 2,&4:1“5’-0* 1=

20. A 0.05 meter radius conducting sphere is charged so its potential is +100 V. The charge

density on its surface is:
A) +22x107C/m?
B) -2.2x107 C/m?
%3.5 x 1077 C/m?
D) 1.8x10%C/m? )

E) None of these

ta
v-;:. et
r
Y
Q= &
. 9
J ynr”
[
qﬂl"%
T pmh U
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