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A solid conductmg sphere is glven a pOSItlve charge Q. How is the charge Q dlstrlbuted in or on the
1. sphere? o

@ It is concentrated at the center of the sphere, ‘MOP_ This 15 $o gha/‘ac‘g
[t is uniformly distributed throughout the sphere. -7 Can bp as for Py T
@ Its density decreases radially outward from the center, £rvm Cdch Otigr A

It is uniformly distributed on the surface of the sphere only. Poceiit
il

One joule of work is needed to move one coulomb of charge from cne point to ancther with no
2. change in velocity, Which of the following is true between the two points?

@ The currentis one ampere. [N
) The potential difference is one volt. AN = a - lc — Y

@ The electric field strength is one newton per coulomb.
@ The electric field strength is one joule per electron.

Two pesitive charges of magnitude g are each a distance d from the origin A of a coordinate system
as shown above,

3. At which of the fellowing peints is the electric field least in magnitude?
A é E =¢
B A B¢
Xd M
© «
® o
® ¢

Two positive charges of magnitude q are each a dlstance dfr?m the origin A of a coordinate system

as shown,above e, o
- \ /' f ‘/’ é
4. AL, w’hlch of the foEIoWlng points ]s the electric ﬂe!cﬁ greatest |§1 magnltugle'? ] s
/ / & / ; .v*" E
3 B ] lz"l F /./ ;f ./J/ i
/8 L e \/
© o
ON:

Twoe identical conducting spheres are charged to +2Q and -Q. respectively, and are separated by a
distance d (much greater than the radii of the spheres) as shown above. The magnitude of the force
of attraction on the left sphere is F,. After the two spheres are made to touch and then are
re-separated by distance d, the magnitude of the force on the left sphereis F,,

v

Which of the following relationships is correct?
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OF =F 9 e eacn
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F =F _ (iﬂ;@b( ! . o
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F,=8F, = Oy KC*,, - 05 o5
@ e g Yimes, qunf@ e O Q

A hollow metal sphere of radius Ris p05|t|vely charged. Of the following distances from the center of
6. the sphere, which location will have the greatest electric field strength?

®

0 {center of the sphere)
3R 3R
3R/2 ¢ o

ZR The Closel, Fug lurger 4 e Clectnig ‘
None of the above because the field is of constant strength cela, e o, Tt plectric freld s
LB e Yne ondudier, Sa |1 Can

Two |solated charges +g and 2q, are 2 centimeters apart If F is the magnitude of the force acting Le iﬂrggg,);
7. on charge -2q, what are the magnitude and direction of the force acting on charge +q? A \\0 7
F/2: toward charge -2 ? wid "
0 o Newyon's % Law Slte s 4 9
@ 2F: away from charge -2 1y 01\
(B F: toward charge -2q b feptes  het d bt O { *‘t*) > (”)
F: Away from charge -2 foo Gt £
O Y B any offosie. B Sorcg
8, Charges +Q and -4Q are situated as shown above. The net electric field is zero nearest Whlch point?
' : & a Jeftward leetere it
A g 1@ exert lef terere fied ] | . E=k
0t Posnt A L

A BCD E

g —40, Lxelts a Peowtwand tlectme

{@“ 0?\ ﬁmﬁA omg, VY ‘rw‘ne 0o

pgr, Su YhEY well Cance(

Y L

20 I v B s T o

The d|agram above shows an isolated, positive charge Q Point {B) is twice as far away from Qas

S. point A, The ratic of the electric field strength at point A to the electric field strength at point B is
Btod . Fo K %{ singe 05 dgubled Yo ot o
4101 . . e {phncld 5
B, 'H«e CleCircc J‘r.tﬁ@« ) R A B__

2to1

1toe B A@ L‘

Arod attracts a posntively charged hanging ball. The rod is
Positive

©
®
®
Negative \
@ Neutral A
(®) EitherAorc B e

Either B or C

The figure above shows two particles, each with a charge of +Q, that are located at the opposite
corners of a square of side d.

11, What is the direction of the net electric field at point P?
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Up & Left +(
Up & Right

Down & Left

-
Down & Right +0
f\g:-gv .

The figure above shows two particles, each with a charge of +Q, that are located at the opposite
corners of a square of side d.

12 What is the potential energy of a particle of charge +q that is heid at point P? |
@ Zero \f - W %QGQ‘: Voltoae 9 +0
[

AN 0 1
sqrt(2)kgQ/d)

G Getlany Y
Ve = %-;—f \f@@%sr d

2kgQ/d q
_ P F
@ 2sqrt(2)(kqQ/d) \/4.,,%,,41 - \’\H’V} SR L t 0y

The hollow metal sphere shown above is positively charged. Point C is the center of the sphere and
point P is any other point within the sphere. Which of the following is true of the electric field at
13, these points?

®
©

Itis zero at C, but at P it is not zerc and is directed inward.

Itis zero at C, but at P it is not zerc and is directed outward,
everywhirt
o Conbaciol

[t is not zero at ejther point, Fal 3]

It is zero at both points. jhorae

Metal spheres 1 and 2 are touching. Both are initiaily neutral,
a) The charged rod is brought near,
?));’rl;\: Schra:rged rod is then remaved. IR e e
pheres are separated. 7 L s 5
14. Afterward, the charges on the sphere are:
Q, is +and ins +
Q1 is +and Q2 is -
Q1 is-and Q2 is +
Qq is - and Q2 is -
Q3 is 0and Q2 is 0

Metal spheres 1 and 2 are touching. Both are initially neutral.
a) The charged rod is brought near.

b) The spheres are separated.

¢) The charged rod is then removed.

15. Afterward, the charges on the sphere are:
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Q,I is+andQ2is+
Qr1 is+anszis-
Q1 is-andQZis+
<, is-andQ is -
Q |50andQ is0

Iden‘ucal metal spheres are |mt|aliy charged as shown

Spheres P and Q are touched together and then separated. Buth havd | gucn wi'l| Cangpf
Then spheres Q and R are touched together and separated, Floal af by ad witl b
16. Afterward the charge on sphere Ris flal and ¢ et g |

db\(hf‘h‘j AL pp
-1nC A A

oNo}o

onC
+4nC <200 ~inC
0.5nC

1 nC

)uuscf1,°‘refg )

In each of the following cases, an identical small, positive charge is placed at the black dot. in which
17. case is the force on the small charge the largest? (All charges shown are of equat magnitude.)

A N
B b Oe—er
<& @ ®

D (s> (D)

m

a

Which is the direction of the net force on the cnarge at the top? Fs

A /o

18,

jw}
.
<3
<

None of these

The direction of the force on charge -q is
Up Ty 5 Clgger Yo e negetive
Down Cwayse, 50 ol vt ( ué:\) ” S

Left 4 Ny +Q@ -0 -4
e . Givg “taftt /
Right A larged Pul

zero ’\lr\%ﬁf’\ ﬁjﬁi"&({wg

19.

%@.-@e@ CBOOO _ OO0

20, At whlch pomt is the electrlc field stronger?

Point A %{ - \g’%@ -3 < past [
- : Coraer ©
Point B larger £ ) | S

@ Not enough info rd h

E“ B LS

e W OFE




21, Rank in order, from largest to smallest, the magnitudes of the electric field at the black dot.
) 3214 q G, .
= &+
31,24 P @
(© 1423 DG,

3,124 PE .

A proten is moving to the right in a vertical electric fleld. A very short time later, the proton's velocity
22, is

o ] ] l ggeriences AN
¢ Up&Right O e
| " - v (gl s
(O righe } A e
O | 1 L wavh Wit eleckelc
Down & Right | |
€ields,
@ Down
* Which electric field is responsible for the proton's trajectory? poeds 0 kaveE @ prahy wand
@ A

@

Adipole is held moticnless ina uniform electric field, When the dipole is released, which of the
24, following describes the subsequent motion?
F é’ i O
@ The dipole meves to the right 4__.6 ¥
> b
-
The dipole moves to the left . byt t
: : rdva b
@ The dipole rotates clockwise [ ad e
The dipole rotates counterclockwise +
@ The dipole remains motionless
A dipole is held metionless in a uniform electric field. Whenthe dipcle is released, which of the
25, following describes the subsequent motion?
The dipole moves tc the right
The dipole moves to the [eft = , !Z

The dipole rotates clockwise

®
©
O,

The dipole rotates counterclockwise

The dipole remains motionless s F ;d

The diagram above shows electric field lines in an isolated region of space containing two smali
26, charged spheres, Y and Z. Which of the following statements is true?
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The charge on Y is negative and the charge on Z is positive

The strength of the electric field is the same everywhere

®
©

The electric field is strongest at point X X

A small negatively charged object placed at point X would tend
to move toward them
Riphar T Pt Xis Closers Zangm ¥ 6y i T Pvef

A rigid insulated rod, with two unequal charges attached to its ends, is placed in a uniform eIectric

27, field E as shown above, The red experiences a {
@ net force to the left and a clockwise rotation e k= ifﬂﬁ‘i‘
&——¢-20
net force to the left and a counterclockwise rotation E (\UM -
@ net force to the right and a clockwise rotation 0 Cemmiey.
@ het force to the right and a counterclockwise rotation T—— Clc?{[\*vw.‘gf

The following configurations of electric charges are Jocated at the vertices of an equilateral triangle.
Point P is equidistant from the charges. -+

@ &
In which configuration is the electric field at P equal to zero? i C

©
®

B
C %7 E
D hetvd 4o Sep

The following configurations of electric charges are located at the vertices of an equilateral triangle.
Point P is equidistant from the charges,

& &
29. In which configuration is the electric field at P pointed at the midpoint between two of the charges? Kj?f;
@ A

B !;l'f'______.'ﬁ I..'l___‘ g 7 mji,..,“.,"l @
N TS N i 1

C A b

D ey

A circular ring made of an insulating material is cut in half. One half is given a charge -q uniformly
distributed along its arc, The cther half is given a charge + g also uniformly distributed along its arc.
The two halves are then rejoined with insulation at the junctions J, as shown above. [fthereisno
change in the charge distributions, what is the direction of the net electrostatic force on an electron
30. located at the center of the circle? e

® up

Down

@ Left
@ Right

Two metal spheres that are |mt|a||y uncharged are mounted on insulating stands, as shown above. A

negatively charged rubber rod is brought close to, but does not make contact with, sphere X, Sphere

Y is then brought close to X on the side opposite to the rubber rod. Y is allowed to touch X and then

is removed some distance away. The rubber rod is then moved far away from X and Y. What are the
31 final charges on the spheres?
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® V5
X=-
o =7
X=+
Y= .
® & |
Y=-

if the anly force acting on an electron is due to a uniform electric field, the electron moves with
32. constant

acceleration in a direction opposite to that of the field The wnrforwn field wit] exrs
acceleration in the direction of the field A Wnsfant Faorce ’ l,_ b (j}fé%
@ speed in a direction opposite to that of the field - :
® speed in the direction of the fieid g A Wnhiunt e lpragiomn

When a negatively charged rad is brought near, but does not touch, the initially uncharged
electroscope shown above, the leaves spring apart {I). When the electroscope is then touched with a
finger, the leaves collapse (H). When next the finger and finally the rod are removed, the leaves

33. spring apart a second time (lll}. The charge of the leaves is

2 |eC]Lﬂ0'|.'\1)
have fefy
e Saﬁf}'ffh@‘

positive in both I and |l|

negative in both | and Il
(9

positive in |, negative in [l

negative in |, positive in |l

A charged rod is placed between two insulated conducting spheres as shown, The spheres have no
net charge.

34. Region Il has the same polarity as Region

@ [only

Il only

@ IV only
(®) 1awonly

35, [t is possible for a neutral object to be attracted to a charged object

. o ’y O$Nu\“"’” 908 ST ditracting
(8) ralse

Two small hoilow metal spheres hung on |nsu|at|ng threads attract one another as.shown. Itis
known that a positively charged rod will attract ball A,

|, Ball A has a positive charge

il. Ball B has a negative charge

ill. Ball A and Ball B have opposite charges
37.

Page 7of 8




Which of the above can be correctly concluded about the charge on the balls?

® oy —_—
i only TH75 Racsipie g
nd

@ 1l only /4 S e m‘—f‘-u}i
none of these
Two uniformly charged non-conducting spheres on insulating bases are placed on an air table.
Sphere A has a charge +3Q coulombs and sphere B has a charge +Q coulombs. Which of the
following correctly illustrates the magnitude and direction of the electrostatic force hetween the
38. spheres when they are released?

A : {A) i ‘.ff'.vﬁ
quwf@\ and  OpPosdt N :

i Ty
. forces, oy
Dy =0 [':;"]}'

[}
=

Which of the following graphs would best represent the electric field of a hollow sphere as a function

39, of distance from its center when it is charged te a potential of 400,000 voits?
@ A Foheckere {30t) Urerewsel Al yow Gti
B g = P ' 1
c {foser. \v‘iéwmf‘&( E=0 nerag tnd i [ _ 1 [
O r FPnert. — hetrd 48 Sep

Four positive charges are fixed at the carpers of a square, as shown above, Three of the charges
have magnitude Q, and the fourth charge has a magnitude 2Q. Point P is at the center of the square

40, at a distance r from each charge, Wit ¢ g PV ipec Pﬁmh‘&aﬁ \ 3
A% Poing P . ,
kQ/r | : B A
Vi~ x 4 NEs
2kQ/r ’i:— AN // :
-
KO/ NS
ar Uy 2y 28 34y,
SkQ/r r PO e 40

Vi &
e

\rtl = \"( &

—

\

&
\fﬂ.l.%:\f‘dvaj\r\f?)j(\[‘{ - 5'\(~{\
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