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Physics 1520, Spring 2013 Name: LQ‘}'/

Quiz 3, Form: Date:

Unless otherwise stated, use a coordinate system with 42 to the right and +y upward, toward the top edge
of the page.

Section 1.

1.

ba

. When the electric charge on each of two charged particles is doubled, the electric force between them

Four lightweight balls A, B, C, and D are suspended by threads. Ball A has been touched by a
charged rod (with unknown charge). When the balls are brought close together, without touching,
the following observations are made:

~Balls B, C, and D are attracted to ball A. Bw{ (S B rm_C/ D el AL UJf'”'f

-Balls B and D have no effect on each other. _ /
-Ball B is attracted to Ball C. BC\»(( C e Jj[ 52 (.& oy :{

Ball C is

{a}  positive gjﬁw C s "IHF o C Q( / "/

(b)  negative j/ fj P é j
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{c)  neutral / \ SRR i) e ;'/ <.
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(d)  the same charge as ball A, but may be positive or negative.

7
(e) )y the opposite charge as ball A, but may be positive or negative.

Three metal balls are suspended from thin threads. Various objects are then rubbed against other
objects (nylon ngainst sillk, glass against polyester, etc.) and each of the metal balls is charged by
touching them with one ol these objects. It is found that balls 1 and 2 vepel each other and that balls (
2 und & repel each other. From this we can conclude that Srre Clowy g}
{a) 1 and 3 carry charges of opposite sign,
P L
@ 1 and 3 carry charges of equal sign ;€ (ZQ, [ £ 3 ( & - J
{¢)  one of the objects carries no charge. Sa { ol ( rpn [ ’2 K Trs comt Clen

. Three metal balls arc suspended from thin threads. Various objects are then rubbed agaiust other -‘/

objects (nylon against silk, glass against polyester, ete.) and each of the metal balls is char wed by
toucking theny with one of these objects. Tt is found that balls 1 and 2 attract each other and that balls‘

2 and 3 vepel each other. From this we can conclude that } a ( \/f Ny ff’,- 2, ( ‘ /7»,. e
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' 1 and 3 carry charges of opposite sign. L
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(b} 1 and 3 carry charges of equal sign ‘ Y ¥
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(c) one of the objects carries no charge. / oo dve ety 5 O !:(f PRy L:
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() doubled. s
(©)) quadrupled.

(d)  none of the above



5. In any reaction involving charged particles, the total charge before and after the reaction is always the
sare. This relationship is known as

(a)  the law of induction.
b

(b)  the law of polarization.
(c}  quantization of charge.

(d) ¥ conservation of charge.

Questions 6-9: A charged metal sphere (A) with charge +5 nC touches a second charged metal sphere (B)

and then the spheres are separated. After touching sphere B, sphere A has a charge +15 nC. | }[.g N ! Sﬁﬂ(-
6. Sphere A /,-\ — W@Qﬁ'ﬁw % -
{(a)  neither lost nar gained charged particles, S}' C C) ;i.g\@:‘:’% ' ‘“"{fg C.
. f a e
(b}  gained protons. in (L- s D Le i -,

(¢)  lost protons. / '

(d)  gained electrons. (EC‘( S U\ C (e S rerds

(e) / lost electrons. (\/@w Lf C'A“ﬁé k(&ﬁ , \/) ] ((}) CW
7. Before touching, sphere B was | -~ /

@ positively charged. ﬂ
fy e SNe

negatively charged.

(c:) neutral. /L\ LB
8. After touching, sphere I3 is

4 "/w‘ /!"’“ al
positively charged. ff-/ //l (r€e L& //jdj il O

(b)  negatively charged. 7( " & [{C cren r{iﬁ/ A ﬂ R /v&-
S8,

(¢)  neutral.

9. How many charged particles were transferred to or from sphere A? o Lipor € .
(a) 1.5 = 10% charged particles t)

(b} 3.13 2 10" charged particles
(c)) 6.25 x 1020 charged particles
(d)  9.38x 10 charged particles

(e)  zero
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Vit it Aris ane e cf/.,

M — ”::! 4{?‘{ ‘:5’:’{2.#{. r\“

\\ /&ka’f’cr H/}C/ ¢



10. Two uniformiy charged spheres are firmly fastened to end electrically insulated from frictionless puclks
on an air table. The charge on sphere 2 is three times the charge on sphere 1. Which force diagram

correctly shows the magnitude and direction of the electrostatic force on each puck?

(a)
(b)
(c)
(d)

Questions 11~12: A configuration of three balls with charges +4q, —2¢, and —g is shown below
and r =2 cm. '
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Diagram 1
Diagram 2
Diagram 3
Diagramn 4

Diagram 5
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7. none of the above
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11. What is the direction of the net force on the ball with charge —g? }3_ Y
Sy .
(a)  to the right (4= direction) //’Z,/ - //‘( / S
@ to the left (—a direction) F-‘“" o
(c)  neither, because the net force is zero ‘. et

12, What is $he magnitude of the net force on the ball with charge —qg?
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Questions 13-14: Suppose that the eliarged particle below is a single proton.
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13. At the location of the dot, what is the marrmtude of the elec‘fllc fle]d

a 4.59 »x 1011 //Eﬂ /éj%(d C
(a) 459 x 1071 N/C (/;N“ o // .
f~/)

(b)  0.643 N/C e
(€) 144109 N/C (Z XE72Y
(d} 3.6 x10% N/C - 7.7 7 s eo y

-

@ 2.87 % 105 N/C

14, At the location of the dot, what is the \~Coﬂlﬂponent of the electric field?

(1) 1.20 % 108 N/C ’? _ /L /(df a
(b) 144 %108 N/C ﬁi ; K’
(c)  1.61:10% N/C ——-(2 g?xf()gﬂj)/(fi(d‘f {Gf}}}
@ 2.57 % 105 N/C ~ 757 d}/ij g

(e)  6.45 % 10® N/C - ' X c.

15. What is the angle between the electric feld vector at the location of the dot and the +a axis?
{a)  zero, because the electric field at the location of the dot points in the -2 direction
(b}  G3.4°
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@ 27° / >

(e) 22° ‘_ E i

16. 'T'hree charged abjects are arranged as shown below. Z»‘ f
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Which arrow best represents the direction of the electric field vector at the position of the dot? (A3 ; [/
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Questions 17-20: Various peints around a sphere of charge —10 nC are shown below. Point 5 is 30 cm from
the center of the sphere and point 4 is 20 cm from the center of the sphere.
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17. Which points are at a higher (i.e. greater) electric potential?

O PFoints 1 and 5

(b)  Points 2, 3, and 4

{c)  None of the above because all of the points are at the same electric potential.
18. What is the electric potential at point 47

(@) -900V / 7S

(b) —150V V = [7¥XeO PR r“"ﬁ

() =300V '- [T O e
@ —450 V ,

- g
() —360V L/S oV

19. A proton is moving to the right at point 4 with so e speed » and later passes through point 5. When

Fas
s
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it passes through peint 5, it will havex £ oy - .

(a)  lost potential energy. 6 W L ff?(af_;gm ,

b gained potential energy. = s ,

(c}  the same potential energy. ST e o 6"/}{9. V;, ”ffﬂﬁi"m e '}Lk

i
20. If the proton’s speed at point 4 is 2 x 105 m/s and it is moving to the right, what is its speed at pomt o
57 The mass of a proton is 1.67 x 1077 kg . s o // :
& (wlfft'h«’} Ky ;:' Rt ::_’_‘wﬂ"‘xﬁ'!f Jebd f‘ {’i f

(a)  9.2x10* m/s
()  1.3x10° m/s "/‘/

Pl ( 35 7
@ 1.1 % 10% m/s fit v /
- ~
d 1.7 x 10° m/s L A
| / Use Cons. of T 1

(
(e) 1.5x10% m/s




Questions 21-24: Two capacitor plates are separated 3 mm, as shown below.
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21. What is the direction of the electric field at point A7
. vact « / .
(a)  upward (4y direction) E ]d,L, 7,3_ 74 e G/ Y e
(b)  downward (~y direction) /

(¢)  to the right {+2 direction) fcr 749” ?/;ru /’

@ to the left (—a direction)

(e}  None of the above because it is zero.

Q)
B2

. What is the magnitude of the electric field at pomt A? / . L/
<ga Y
(a) 0.9 V/m /E/ - i, - / o T Y
(by 900 V/m \g,; / &, ¢t St o

1% 10° V/m
(d) 2x10% V/m
(e) 3x10% V/m
23. What is the potential at point A if this point is I mm from the 300-V plate?

() 50V Z .’.-""Z #h1 »f.(:}“cw—-—\ Ow V /ﬁ /":“7%-

200V
? igg:; /LQV/ /»C/L)ﬁ (/X/g) I/(J@df ) 2do )V

(e} 250V
24, If an electron is released [rom rest at point A, with which plate will it eventually coilide?

(a)  Neither, because the electron will travel upward or downward through the capacitor and will
not collide with a plate.

(by  Neither, because the electron will remain at rest.

{¢) The(V plate.

@ The 300 V plate.
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25. Initially, the switch in the figure below is open and the capacitor is uncharged. V =6 V and C = 9 pF.
How much charge flows through the switch after the switch is closed?
Switch~_
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