Practice Questions: Topic 1- Electrostatics 9a

Multiple Choice

1. Which of the following are the fundamental
forces in nature?
[.  Gravitational force
II.  Electromagnetic force
[II.  Weak nuclear force
IV.  Strong nuclear force

[ and II only

Il and IV only
[, [l and IV only
I, II, Il and IV

oS 0 w >

2. Which of the four fundamental forces in

Agiiyubill Luaglgi&ill Agili
Applied Technology High School

5. Which of the following is correct for the
charge of electrons, protons and neutrons?

e >

Electrons Protons Neutrons
A. Positive Negative Neutral
B. Negative Neutral Positive
C. Negative Positive Neutral
D. Neutral Positive Negative

6. Consider two protons placed near one another
with no other objects close by. They would .
— Gecavse elechrostatic G 1o pregent & F=ma

nature is the weakest as well as long ranged A. accelerate away from each other
force? Lishng Yhem Fom B. remain motionless R
ghongest ko araliest “
o C. accelerate toward each other
A. Gravitational force
D. be pulled together at tant d
B. Electromagnetic force © putied together at constant spee
C.  Weak nuclear force 7. When a metal plate is given a positive charge,
D. Strong nuclear force which of the following is taking place?
3. Which one of these systems has the most A. Positive charges are tr.ansferred to the
negative charge? plate from another object
B B Negative charges are transferred from
A. 2 electrons — chosde 2¢ " the plate to another object
B. 3electronsand 1 proton —> B2 2e Negative charges are transferred from
C. 5electronsand 5 protons — ¢nospe s 0 C. the .p.late to another object, and
positive charges are also transferred
D. Nelectronsand N - 3 protons —>hnosge wiil to the plate from another object

oW e DL

4. Which of the following is an SI unit of charge?

Coulomb (C)
Ampere (A) — cumeh-

Joule (J]) — G"m%‘!)
Volt (V) _, v Oﬂ&g@,

oS 0w o>

It depends on whether the object
D. conveying the charge is a conductor
or an insulator

8. Like charges ______and unlike charges _____
each other.

A. attract repel

B. attract attract

C. repel attract

D. repel repel
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9. Which of the following statements is/are true
regarding electric charges?
I.  Like charges attractsX P\epd
II.  Unlike charges attract
[II.  Ifaneutral object gains electrons, it

becomes positively charged t\\gﬂ\\kﬂM

oo

IV. If a neutral object loses electrons, it
becomes positively charged

A. TandlIll
B. TandIV
C. IlandIII
D. IlandIV

a rubber rod is rubbed with ra

n or is moved bac

12. A metal sphere, X, has an initial net charge of
—6 X 107° C and an identical sphere, Y, has an
initial net cherge of +2 x 107° C. The spheres
touch each other and then separate. What is the
net charge on sphere X after the spheres have

separated? o Eﬁ
A 0C

B. -2x106C G
C. —4x1076¢C
D. -6x1076¢C

E—

+2

-6+2 =-YH, Hen
-=2=-2

—schage will oe dishibuted

13. How many electrons does it take to make

1.00 C of charge? @V: e X U(\H—- i8N

A, 1.60 x 1017

B. 6.60 x 1019 B O
¢ szoxige =€ x LexioH
D. 624x10® ¢  (.9U x|0°

14. A glass rod is charged by friction during

which 13 x 1010 electrons are removed from the

rod. What is the charge on the rod? — must b POBHNL )
GOV bl € o emovd

—20.8nC ¥ ¢ coman * \5xI0

A.
B. —640nC ynkenon= 6 x10™@

C. +8.12nC QA= ¥e x voik eheel e
D. +20.8nC

\» —
15. A negatively charged conductor attracts a
second object. The second object could be which

of the following? ofpRile

L A conductor with positive net charge — cho/)
IL. A conductor with zero net charge —/
II. An insulator with zero net charge po\oﬂ'lﬂ"{m

A. Tonly .

| polasizohen but €7 dont

B. lonly wowe ol e \»03\.

C. ITandIII only

D. LI orlll

16. Two lightweight metal spheres are
suspended near each other from insulating
threads. One sphere has a net charge; the other
sphere has no net charge. The spheres will __.

ol

exert no net electrostatic force on each
other

A. attract each other

C. repel each other

attract or repel depending on the sign
of the charge on the one sphere

G-

«—

oo ¢ e TE-3he BYsl one. woS gl 0

= Sueie choay 0Pl obock ‘
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17. The figure below shows a negatively charged
rod brought close to, but not touching an
uncharged conductor.

Which of the statements below is true regarding
what happens to the conductor.

The conductor is attracted to the rod

- due to polarization of charge

The conductor is repelled away from
the rod due to polarization of charge

The conductor is attracted to the rod
C. due to transfer of electrons by
conduction

The conductor is repelled away from
D. the rod due to transfer of electrons by
conduction

18. A neutral metal ball is suspended by a string.
A positively charged insulating rod is placed
near the ball, which is observed to be attracted
to the rod. This is because __.

the ball becomes positively charged

A by induction
B the ball becomes negatively charged
7 " by induction
C the number of electrons in the ball is
' more than the number in the rod
D there is a rearrangement of the

electrons in the ball

19. Which of the following is an example of a
semiconductor?
c"‘w At

e

Copper

Silicon

Wood > :'M,,/).}org
Glass

SEESRN- -

20. Materials that have zero resistance to the
conduction of electricity are called as .

A. Conductors
B. Insulators
C. Superconductors

D. Semiconductors

21. A spherical conductor is on an insulating
stand, as shown in the figure below. A negatively
charged rod is brought close to the sphere but
does not touch the sphere. Which of the
following describes the resulting charge on the
sphere?

Positive
B. Negative
C No net charge, but the sphere is polarized
" with positive charge on the left side
D No net charge, but the sphere is polarized

with negative charge on the left side

22. Two initially uncharged conductors, 1 and 2,
are mounted on insulating stands and are in
contact, as shown below. A negatively charged
rod is brought near but does not touch them.
With the rod held in place, conductor 2 is moved
to the right by pushing its stand, so that the
conductors are separated. Which of the following
is now true of the conductor 2?

A.  Uncharged

B. Positively charged

C. Negatively charged

D. Charged, but its sign can’t be predicated
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23. The figure below shows a negatively charged

rod held close to, but not touching, a pair of
conducting spheres 1 & 2, which are in contact
with each other. While the rod is still held in
place, sphere 2 is moved away from sphere 1.
Which of the following statements is true about
the charges on the two spheres?

X Biways moue

Sue 4o efR (O

3G

em fisk Hen
Mo +he ved
Sphere 1 Sphere 2
A.  Positive Positive
B.  Positive Negative
C.  Negative Negative
D. Negative Positive
Questions 24 and 25

Two identically-sized metal spheres, A and B, are

on insulating stands, as shown in the diagram
below. Sphere A possesses an excess 0f 6.3 X

110

electrons and sphere B is neutral.

LI

Insulatlng stands

24. Which diagram best represents the charge
distribution on sphere A?

(1)

S 0o w >

BwWw N R

(2) (3) (4)

25. Which diagram best represents the charge
distribution on sphere B?

(1) (2) (3) (4)

S 0w >

1
2
3
4

26. The diagrams below show two conducting
spheres A and B in contact with each other. With
a negatively charged object close to them, the
spheres are separated.

Identify the charges on A and B after separation.

©C o w

Charge on A

Positive

Positive

Negative

Negative

Charge on B
Negative
Positive
Positive

Negative

27. A positively charged rod is brought close to a
charged electroscope. What is the charge on the
electroscope?

L
II.
1L

*‘d’M‘l

Negative if the leaves fall
Positive if the leaves move apart
Negative if the leaves don’t move

A
B.
C

D

[ only
II only

[ and II only
Il and III only

@
x

x

x
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28. When a rod is brought near a positively
charged electroscope, the leaves separate
further. What charge, if any, does the rod carry?

A. Zero % (o
4

B. Positive

C. Negative RDPd

D. Unknown

29. The electroscope shown in the diagram
below is made completely of metal and consists
of a knob, a stem, and leaves. A positively
charged rod is brought near the knob of the
electroscope and then removed.

Knob —» Knob c + + :+:
Rod
Stem ——> —- —
-

Leaves —»

The motion of the leaves results from electrons
moving from the ___.

A. leaves to the knob, only

B. knob to the leaves, only
leaves to the knob and then back to the

- leaves
D knob to the leaves and then back to the
" knob

30. The diagram below shows the steps followed
by a student to charge a neutral conducting
sphere with a positively charged object. The
sphere is charged by the process of

LN L

A.  friction

B.  induction
C. conduction
D.  grounding

31. The figure below shows an electroscope.
The hinged conductor moves away from the
fixed conductor if a charge is applied to the

electroscope, because __. a
A. like charges repel each other
B. like charges attract each other
C. unlike charges attract each other
D. unlike charges repel each other

32. The leaves of a positively charged
electroscope diverge more when an object is
brought near the knob of the electroscope. The
object mustbe ____.

A a conductor SO \!

B. an insulator (™ \ \
;L

C positively charged

D

negatively charged

33. Which of the following figures show an
electroscope that is charged by conduction using
a positively charged rod?

Co Nduchon ends
W@ Wi g e
ONIRY on e
d\o\\?ﬂ: \

o 0o w >
g o w >
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34. You place two charges a distance r apart.
Then you double each charge and double the
distance between the charges. How does the
force between the two charges change?

38. Three charges are arranged on a straight line
as shown in the figure. What is the direction of
the electrostatic force on the right charge?

T ai A > e
A. The new force is twice as large L B, —2%11 k‘l) F’—tq)’q’:f
B. The new force is half as large * C. | iess adhane (’\Z\P“\S(M - !)
C. The new force is four times larger 2% 2 KE D T = more g%*“ 7;(\&6;'\:3‘;\%“
D. The new force is the same foxce oS mo:mtzg

35. The magnitude of the electrostatic force
between two point charges is F. If the distance
between the charges is doubled, the electrostatic
force between the charges will become ___.

A F/4 F
B. FJ2 P
¢ oF |
D. 4F

36. The force between a charge of 25 uC and a

charge of —10 uC is 8.0 N. What is the separation

39. Three charges are arranged at the corners of
a square as shown in the figure. What is the
direction of the electrostatic force on the lower-

right charge?
r————4J-q
AL : Pesyont-
B. N :
-
c. /2 q q
D. '\

40. Four charges are arranged at the corners of a
square as shown in the figure. What is the
direction of the electrostatic force on the lower-

between the two charges? ¥ Q& right charge?
1
" Gu=29x10 A ! I !
B. 0.28m -6
ous @. = 10x10 B. N | | o Resi\Yo0Y,
. . m :F— \LQ.Q’-.‘_) e Ka—\@ﬂ_‘_o'—)% C /‘ I
D. 053m © 73 0T N q -q

37. Three charges are arranged on a straight line
as shown in the figure. What is the direction of
the electrostatic force on the middle charge?

o
O <V v
-4 e q

oS o = >
- <1 |

ol te Cueston C«@ l

41. Four, point charges of equal magnitude but
different signs are arranged on the corners of a
square as shown below. Which of the vectors
shown represents the direction of the net force
acting on the charge at the upper left-hand
corner of the square due to the other charges?

+
(]

=
o o wmw >

[ S

L)
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42. Three particles having charges of +q, +Q, and
-Q are placed at the corners of an equilateral
triangle of side a, as shown below. The net force
on the particle with charge +q due to the other
two charges is in the plane of the page and

directed __.
+q/ o°
A\
760N
a // N a
/ \
/ \
// \\
(e} o
L0060
A. vertically upward
B. vertically downward
C. horizontally to the right
D. horizontally to the left
- 3k 43. Which of the following produces the largest
net force on the charge Q?
Sulosakule geQ =B B

=
?‘F Charge Q = 1 C is 1 m from a charge of
A. “oc

\)t\ﬁ B Charge Q = 1 C is 0.5 m from a charge of
[ —

i C Charge Q = 1 C is halfway between 2
Q. " charges of —2 C, that are 2 m apart

?D.

Yo 44. Find the magnitude of the net force on a
+1.20 mC charge at the origin if there is a

Charge Q = 1 C is a distance of 2 m from
a charge of —4 C

Bl +2.40mc charge at (3.0 m,0) and a —5.70 mC
N charge at (0, 4.0m). @ -6 F0mC
x10 :
- Mm |
TS A 18kN "
LT\ tF(
/“‘__:C B. 29kN @l @QB
R
ne X0, . C. 38kN Tz ,120mC am 4+ 2-40mC
-12,
pc® D 48kN

F = .G~ (BN x|0“)(l-:zx10’33(54 x\Df) = 3R .05

> y*
Fgc W@~ _ (890010 (1-2x107 32U 02) _ 2q3¢.Q
- = ==
2

Froa = [Frapr =\ o 2af+(we.9)" = Nhy\)

Questions 45 and 46

45. What do the forces acting on the charge g3 in
the figure below indicate about the signs of the
three charges?

A. All three charges must be positive
B. All three charges must be negative
C. Charge g3 must be zero

Charges q; and g, must have the same

D. sign, and g3 must have the opposite sign

46. Assuming that the lengths of the vectors in
the figure are proportional to the magnitudes of
the forces they represent, what do they indicate
about the magnitudes of the charges g; and q,?
(The distance between x; and x, is the same as

the distance between x, and x3).
T 3\1)@‘( equal (siee Y0

| dsian or M ong Hen £ s
Would'e. \oeen exactly helf of

el =gzl v, ;. Rok SIN@ ‘\),'Ba\'\-\\\Q wee

C. lail>lgzl Yon ok, the dnonR m\XS-\&

. (.
The answer cannot be determined from \’i”xf
the information given in the figure

A g1l <lg,

47. Object A and object B are separated by
distance d. Object A has charge + g, and object B
has charge - 2q. Object A has a force of
magnitude F exerted on it by object B. What are
the magnitude and direction of the force exerted
on object B?

Magnitude Direction
A. F/2 Away from object A
B. F Away from object A
C. 2F Away from object A
D. F Toward object A

fores lotlween AChoes a@ equal i
magikude pul- oppesiie in dicecdion -
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\ . -6 ) -12
QF.Cq.mqg)J“““% N lozx\sb1 Y(2.16x107'%)

=2.29x10 2 N ( Negakive)

48. Consider three charges placed along the x- 51. Two point charges are arranged as shown. In
axis, as shown in the figure. which region could a third charge +1 C be
< d, >| placed so that the net electrostatic force on it is
2.62m zero?
- d >|
oy T I ) 1 A\
L Q- --3o—- Q ), ),
q; q> q3 2C -4C
R ’ o —sditiuant o)
The values of the charges are: . -¢ a2y A Tonly
— _810 uC (299¢10" )(2.16%16 ¢ ) (216107 ) QL Jeser 40
1 = —8.10 uC, @F,(qzon0s)= TR B. llonly a0
q, = 2.16 .LLC, — S-OGXID-%N C W‘h\!@) %TY\QHQ‘. (%
qs = 2.16 pC. C [T only
©FT°\°‘—<—6 06x g ) ’(9‘ A xlo %>’2 23:18° D. IandIlonly

The distance between gq; and q, isd; = 1.71
The distance between q; and g3 is d, = 2.62 m. _ _ _
What is the magnitude of the total electrostatic 52. Two point charges are fixed on the x-axis:

force exerted on g by g, and g,? q, = 6.0 puC is located at the origin, O, with x; =
0.0 cm, and g, = —3.0 pC is located at point A,

with x, = 8.0 cm. Where should a third charge,

-8
S — q3, be placed on the x-axis so that the total They want e
B. 792x107°N electrostatic force acting on it is zero? —— eayilllodaum pont
C. 144x107°N di= buC Q@ = —3,Mc
D. 222x107*N O A x_- ? @,x '?»l
[AYS Po'lﬂ\: ZfF=o0 Xz (X B)
49. Three electrons are located at the vertices of A 0.0cm . =F \r- \l;x_ﬂ
an equilateral triangle, one at each vertex. The — Find +1@ B. 80cm  xlallas) - w1%4\95) \,-— X
length of one side of the triangle is 1.00 nm. :xgaa?kﬁg > - x-%
What is the magnitude of the net electrostatic geupi it. C. 19cm qh:n \‘q" _ lq'&\ ) \l"“_g— 2{' \Tisrx
fi h electron? waal ol o rz * -6 =\3 X
orce on each electron? . kad T, 27 @n :\:t;:m ot ot ety o
1o pink of equllibih (T 3)R = IE
A 230x107N 53. A charge Q; = Q is positioned on the x axis at * = 2Aem
B. 3.25x10~10 N x = a. Where should a charge Q, = 9Q be placed
to produce a net electric force of zero on a
C. 339x1071°N W) charge placed at the origin? @~  @=&
X
D. 460 x 10710 y F= DG A Atx=-3a © Oo -
- -\ - = =o
= 2.3xI0" 3.9%x10 B. Atx = —2a

50. Two charges are placed at the corners of an _

equilateral triangle that is 0.25 m on each side. f@,‘:}‘:&‘ﬂ’f‘“ C. Atx=2a

The first charge is 4.5 uC and the second is 3.2 hee te cvoes D, Atx = 3a

uC. If a charge if 2.5 uC is placed at the third “&d‘m&ms

corner of the triangle, whdt is the magnitude of goi» cancel. 54. A fixed +2.0 mC charge is located at the
the electric force on the third charge due to the origin, and a fixed —5.0 mC charge is located at
x = 1.0 m. Where could a +7.0 mC charge be
placed so that the net force on it is zero?

A. 0602 N A —17m 2wl _SwC
LESEl )
23 Ed 'Y
B. 196N @& @, e B —067m? (,/ ~ >
c. 241N M€ e et 039 m sk uZ plad hew
£ o = (139010 X458 d(25x10 ) _1.61%2 (N : m Q ®2
= 6.252 S
D 319 N Faond - (%.‘Nx|0'X3~1X|0“)(2'5’(|°“) = 115032 N D +0.39 m ('J. r‘?.
0.282
(1612 xsin6l )+ (1. 18032 s60) = 2 uoN E_"— x5 N>
(Le\BA xcenk0) ~(L1S0I%essbd ) = 0 . 22391 | Page 8 of 14 vE(x-0N=yex
S
E; r = VEx-yz=Vo*

F=l2v%4+ 0.223342 = 2.4 0
| (Z-vE)x=Vz

= —- \TF M



CL?:"—'Q\ @ = Q;_ - \-\Q\
55. A charge Q, is positioned on the x-axis at x = O Q
a. Where should a charge Q, = —4Q; be placed : /\6/\’\’
=0 x

\
to produce a net electrostatic force of zero on a =

third charge, Q; = Q4, located at the origin? - <
GI \ _ l/\ Q\
A. Atthe origin - >
o n
B. Atx=-2a o
C. Atx=-—a Q’K%-‘-V\Q?/\O\
> 2
D. Atx =2a 7 =\Ma

Free Response:

1. Give the charge of the following elementary particles or atoms in terms of the elementary charge,
e=1602x10"C.

a. Proton —\—Q

b. Electron __ e

c¢. Neutron O

d. Helium atom (2 protons, 2 neutrons and 2 electrons) O
e. Hydrogen atom (one proton and one electron) D

f.  Alpha particle (2 protons, 2 neutrons) e

2. An atomic nucleus contains positively charged protons and uncharged neutrons. Since nuclei do stay
together, what must we conclude about the forces between these nuclear particles?

The Fore Wolding Hhem dogyether must e ex\remely \05ge  swrong , and e G Carreck in Kok 6-asompYion,

65 . Bwengedt Jondomental Yoree ™ nalure 1S Wnun 05 Hae Ewond) \WULAL Feve and 1) the S0m€ svebal
holding Mt mutlevd yegelaar- — achual arswec: 4he foe 10ding e NCIeW> deppther wusk e greater Yhgn e

Y0 provovd.
3. Two bodies attract each other electrically. ¢ledrostalic @u\s\ve fore 60 ¢

a. Do they both have to be charged?
No (I} could oo Yhrough polasizakion udnich equir eb anly one & Yoo o e d/x&«?,«d)

b. Do they both have to be charged if the bodies repel one another

o
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4. Suppose you place a charge g near a large metal plate.

a. Ifgqis attracted to the plate, is the plate necessarily charged?

No (Yol of polatzahon )
b. If q is repelled by the plate, is the plate necessarily charged?
Yo e polaiization Cluoge wewld priduce onky o AL fore. oc o Usingy
7 anomer ced -
5. How would you determine whether the charge on a particular rod is positive, negative or neutral?
Jov can loring i+ near O chorged elechoscap -IF e leawr) diverge  hen the @3 el
Man SOME CMOYL 0D Mg eechroscope - \E e Lead csme clsser x,e:jw&m e el has an
OpPpOsiie CMOTOR O Mot oF Hnp ehecrBSORL- (T naWAN) noggemd Men Hre (8 is nevrra | -

6. Common static electricity involves charges. RU—\L/\V(:.QW\W A e
! . ‘ N
a. How many electrons are needed to form a charge of -2.00 nC? (\’I'\OM\Q)W Y . B W‘i“‘:‘:tb,\e\
- - q _ — —_— - 2% \ 0"‘} |0 m. O\ =
Q=2 x\0 _Cl,q Q —%c&ﬁ e xxe = ST 1.26x 10 eleckons
€ = 1.6x\D e = —
e = e~

b. How many electrons must be removed from a neutral object to leave a net charge of 0.500 pC?

QR=6.5%\0"°c Q=Xce"x e~

-6 1z _
APIWITSL &C-z_g_ 0.5XI0 ~ _ 3 .[15x\0 e mus) b2 nemewned -

"

e” L bx\0'e
7. To start a car engine, the car battery moves 3.75 x 102! electrons through the starter motor. How many
coulombs of charge were moved? why (=) ?
- 2 \ _ - —_— \0 .
Ke_13.35¢0 Q= e xe /_“; BECOLDe WL AL O
e"= 1. 6x\07 " = (3 (engt) ==60C exceny 6k €\eonanA -

8. When a positively charged rod is brought near to an isolated neutral conductor without touching it, will
the rod experience an attractive force, a repulsive force, or no force at all?

A. an attractive force +
H+
B. a repulsive force
[ -
C. no force at all alackion

Covmec\&d x’O %TO'VY\d,
9. An uncharg};;metal plate (P) is connected by a conductor to ground through a switch (S). The switch
(S) is initially/closed. A negative charge -Q is brought close to P without touching it and then the switch (S)
is opened. After the switch (S) is open, the negative charge -Q is removed. After the negative charge -Q is
removed, what is the charge on the plate (P)?

e\gcheons

- ] move
A. It is now positively charged o= / S
P -

B. It is now negatively charged

C. It is still uncharged -
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10. You bring a negatively charged rubber rod close to a grounded conductor without touching it. Then
you disconnect the ground. What is the sign of the charge on the conductor after you remove the charged

rod?

A. Negative — \
B. Positive ﬂ

C. No charge --

11. The figure below shows the process of charging an electroscope by induction. Describe each of the
steps below.

(=
(@) (b) (c) (e)
Negahely chasged “The elechroscs’ Te
Elec Iroscop fod polacizes g is grounded odiskioute. GOUS
. elechrosco mauing Kne Posik HrosCoRP
1S ﬂQUhO‘L- mawing uw.?e eleckons move anwg:? ¢ cwmethon  the w >
leaves diverde 63 ¥om Uz \eases o ﬂé) < WIBAIQ) e
oec 0 Yo %‘-0\’ i oﬂam-
elechrons R *\"“‘ﬁt %m“WM. , Lo

l.
12. When a positively chargea rod is brought close to a neutral conductor without touching it, will the rod
experience an attractive force, a repulsive force, or no force at all? Explain.

Pchoal answer :

redistribution of charge in the conductor. The net effect of this

When a positively charged rod is brought near to an isolated
neutral conductor without touching it the rod will experience ‘ | +| +| +| +| +| +| +| +| +| +| +| +| +| ’
an attractive force. The electric charge on the rod induces a

Rod

distribution is that electrons move to the side of the conductor s ){ R
nearest to the rod as shown below. The positively charged rod M9 o r
is attracted to this region.

o

Isolated Conductor

Athoching foge \ecause the md will coude. PUIGZANGA 10 6L N He rvwm\ condodoC. This
will ol e side cote 4o Hhe @d conenialed wik elechuns L s

‘| ek \oecorde @M)QS\\@ (,t/m(_))/) adwact .

13. A positive point charge +q is placed at point P, to the right of two charges g, and g,, as shown in the
figure below. The net electrostatic force on the positive charge +q is found to be zero. Identify each of the

following statements as true or false. ; *a) —s S W3 p\aczd on-ta

® a0 o®

41 92 P gide, 0, & Q2 Must
, N0 S
Charge g, must have the opposite sign from g; and be smaller in magnitude. " oppastie SRS
The magnitude of charge g, must be smaller than the magnitude of charge gq,. — &NM®& D% p\Qled hegs
Charges g, and g, must have the same sign. 92 , Mes 02 wusHhame

If g, is negative, then g, must be positive. Mot s Lecc De _

—

Either g, or g, must be positive.
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14. Two point particles with charges +3 pC and +5 pC are held in place by 3.0 N forces on each charge in
& appropriate directions.

a. Draw a free-body diagram for each particle.

® o

b. Find the distance between the charges.
F= wa, Qv

=
_ \| wa,Q- (3 89x10M)(3210°8) (%107
V—\I’—\—::‘_—»m\' > = 0.9 m

15. Two charged spheres are 8.00 cm apart. They are moved closer to each other by enough that the force

on each of them increases four times. How far apart are they now? \ \

| \ o
%/ Q e Q TFnal onsuwus we will saue dhe ko of =,/ Fo

@
..‘?-x%:b\cw\ ﬂ (2 ~_|__(q_’*

“—_ . =
U \* 4 0z

T 0@ Uewn Tusce g
FhP(m s M >
= N2 = —=—
T L\Fl"r= T
16. Two identically charged particles separated by a distance of 1.00 m repel each other with a force of

% 1.00 N. What is the magnitude of the charges? )
2, Cdn - raeHers —J—»smoe-\he cnasgth aut equal

rl
— W@
ﬂ-ﬂ\ ‘F_- (’2.
@A:\‘Ffl

X leal W & A

2 —5 W\,CA"?/‘A

‘—‘\)—\/_*"___’: ).0% ¥10 C
$.94%10* N—Q{—k

% 17.A —4.00 uC charge lies 20.0 cm to the right of a 2.00 puC charge on the x-axis as shown below. What is
the force on the 2.00 pC charge? [, = 6.2 m

e force loehueenthe Ko chargrd is equol ok apResie- 2.0 .uC 4.g uC
LR Q= q, F, q, X
B aa . | , |
£ (2aax10)(2 x15° )M x10 ) 28 ew
B (o 2)°

F= 139 N o g fighk 00 7° airockd oy e AMC gl
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18. Three charges are located in the xy —plane as shown below. Charge Q = 5.0 uC is located at the origin,
charge q; = —3.0 uC is located on the +y —axis, a distance d; = 4.0 cm from Q and charge g, = —2.0 uC
is located on the +x —axis, a distance d, = 2.0 cm from Q.

-3uC
a. Determine the magnitude of the force that charge g; exerts on Q. 91 ‘
—we must find F tedweln o, ¢ Q& &
W@ (%.9ax10")(5x10° (2 x\6 ¢
F= % = )%.oul >’5 WM. D N (\3-&&1'3) U‘C‘V‘d1§
2
b. Determine the magnitude of the force that charge g, exerts on Q. Q ‘ - dm‘ qz
— we wwst find F loeween 02 & G 5 mC B “20C
WG~ Qax1gt ) (s %1078 ) (2 x\0°
Fo C-L:\ _ @330 ) (sx10¢)( )2; 212435 N (3¢ -axis)
s o.o2%*

c. Determine the magnitude of the net force on the charge Q.

F‘\) Fx* + Fﬂz = %3)14— (22va9)" = M0 N

d. Determine the direction (angle from the +x —axis) of the net force.

N AR
©’~Jcaﬂ< X >:5’°“ 7\7\\4.133"420560

19. The charges q; = 2.00 X 1077C, q, = -4.00 X 1077C,and g3 =-1.00 x 1077C, are placed at the
corners of the triangle shown below. What is the force on ¢;? —8 —— (.b(eawﬂg JIVV] O\U%WG"\ Jdsuin

d i
e Gge % Tney wank e ‘o)) Fowe enQ,

U9,Qa a u
D F = = 2x10 angle
: - / Sin© = ofp

Qa on q, up OFnd e frce \srhween o & 9o,

F\?";Om o=si() enldween art as
e O~ s3.30. @ Bweol eath @ indo Fx L

Fiy =@.ex8°) x 55313 Fy= (316 2reos S

J

= -uxlo 5
% _, om 9, B ed =& L =5
= -|xlO N
@\)J)Q e e "ch\g
Lo bR con Rad e direchion

o+ 15 only on Hat 9-eis, So ne necd ko YoreaAL S dusan \)s.\“g VM{\ (%>

Q_) F?. _ ILG\ISS
e

3) Zko= 23410 " (¥)
ZFD: E\ .?1‘(16’5) _\,e."t"& )(\O’S) =-33l X‘O-S

L‘) F=\| 252+ 28y

&7 dicockon: 0=tas l)’ P )¢“5%-9»° ol Mt WR 22 -0MAS S, 2L0-53.

e N ’Page 13 of 14 =201.%° frowm
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20. Two charged objects experience a mutual repulsive force of 0.100 N. If the charge of one of the objects
is reduced by half and the distance separating the objects is doubled, what is the new force?

info e can gt Fram Quetion: ‘i"iﬂf_ RCluc & We <an
- Two Chorped edjecks G Qo ¥or = 9_@; 1 0.0a lanee W
Sompl | mawns tay WM, T o F S o
—s muhal UL Fore of 0.1 NS ‘
s oowag SFor sk T cesuced oy te TG"G”"
> Digdince, ) M5 dewded X = %(Vom) (o-m)
21. Two point charges lie on the x-axis. If one point charge is 6. Og',ucrand ies at the origin and the o;hgr?sllls‘\\

—2.00 uC and lies at 20.0 cm, at what position must a third charge be placed to be in equilibrium?
* Yo o comgek Yo Wk

i ' N o Wetp - oy O

' ' ' } ?pw( c)wufoez

T I M cnoygrd ewd Seneak SRS, e ¥ sk B

A third point charge needs to be placed on the x-axis such that it is in equilibrium. This means that the net

P\Q(,Qd, Gy o ot N g\d,»(ﬂ force on the third charge due to the other charges is zero. Since q; > ¢, , the third charge must be closer
to g, than to g,. Also, since g, and g, are oppositely charged, the forces on a particle inbetween them will
\\/ 0\% W\\)bs’ \OQ. P\g&@d begﬂé.e_ Y g\mq\\e& C\/\,C‘)g“'ae be in the same direction and hence cannot cancel. The third charge must be in the region x > 20.0 cm.

s S0 ML el dob SwS phnend ke EESIC i foR gleced -

At psind S F=0 QKJZ{@ QJM

¥i= Fa (% LQ)

Y004 0, \T W
> > (2 -20)

4, Qa ey I e

- = — n
-

> C e (7-20) = \Z »

) k-) UG % —-~O0V6 = \VZ L
Dishnce Dsiond

from 0 bo 10T O UE xR = 20V
penY olr. do pont A (VE - ) = 2078 whidh ":D Ao
L sC - —y  qeerdn Qe
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