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Which particles are not affected by the
strong force?
A) hadrons
B) protons

C) neutrons
D) electrons

94, 98l) 5 gilly AU Y AN Claguad! La
Gy sl (C 0 <yl (A
by SWH(D lisiy il (B

The particles in a nucleus are held
together primarily by the............

A) strong force

B) gravitational force
C) electrostatic force
D) magnetic force

J¥) alial) 8 la 35300 (B Cilapeund) Jayl
ddand) g

4l 58l (A

Al s 8 (B
Al Sl 358l (C
Azl 35l (D

How many electrons does it take to make up
5.00 C of charge?

a.1.08 X 10%
b.1.17 X 10%°
c.2.11 X 10%°
d.3.12 X 10%°

Lad JuSal da P il g <) aae oS
5.00 C W i8a

a.1.08 X 10%
b.1.17 X 10%
c.2.11 X 10%
d.3.12 X 10%°

What is the total charge on 3.72 X 10%°
electrons?

a.5.00C
b.6.78 C
c.5.95C
d.0.430C

09l 3.72 X 10%0 JAqsl Adadd) A e

a.5.00C
b.6.78 C
c.5.95C
d.0.430C
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A particle could have a charge of ........

(A) 0.8 x 1071 C
(B)3.2x 107 C
(C)1.2x10%°C
(D) 4.1 x 107° C

-

........ Al el 0585 Of (%

(A) 0.8 x 107 C
(B)3.2x 107 C
(C)1.2x107%°C
(D)4.1x10°C

A particle that is composed of two up

quarks and one down quarkisa.... | ... $2 aal Al
A) meson C) proton O (C O (A
B) neutron D) positron Os s (D s s (B
An UP quark has an approximate charge | = ...... A )i Adad A (o) UP &) g8
of .......

1 1 1
A) +-e B)--e A) +se B)-Se
C)--e D) 1.07 x 10 C C)--e D) 1.07 x 1019 C

What is the total number of quarks in a
helium nucleus consisting of 2 protons and
2 neutrons?

a.2
b. 4
c.6
d. 12

asled) 81 g3 B s ) oSt laay) 2aad) ga La
09 ss 2 5 clighyn 2 (e AdgSall

a.2
b. 4
c.6
d. 12
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If an object has a net negative charge of
4.0 coulombs, the object possesses ...

A) 6.3 x 108 more electrons than protons
B) 2.5 x 10% more electrons than protons
C) 6.3 x 108 more protons than electrons
D) 2.5 x 10*° more protons than electrons

4.0 53 L mend ddlal) Ao Akl <l 1)
on ey i) (8 co gl oS

lisigll e SSTU Y 6.3 x 10 (A
Ciligis ) ge SiSTG SN 2.5 x 10%° (B
i g (e ST iy 2 6.3 x 101 (C
i s Y (e ST lisig 2 2.5 % 10%° (D

Which fundamental force is primarily-
responsible for the attraction between
protons and electrons?

A) strong

B) weak

C) gravitational

D) electromagnetic

IR e bl S8 A ghall daulial) 5 581) La
Tl g AShY) g Cligig ) Cm

L (]

Al (2
RN
Lualina 5 56 (2

After a neutral object loses 2 electrons, it
will have a net charge of ........

A) —2 elementary charges

B) +2 elementary charges

C) — 3.2x 10 elementary charge
D) +3.2 x 10''° elementary charge

el ¢ g ASY) Adadil) Jalatia a2y f 2my
........ dlal) dlind

A s 2-

Al i 2+ (<
Wildas —32x10"0 (¢
Wy das +3.2x107%0 (2
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From the following figure which of the
following is True

Clga Y e ig\ Al Js&dl (e

A. After contact, electrons from the rod
flow onto the sphere, neutralizing the local
positive charges.

B. After contact, protons from the sphere
flow onto the rod, neutralizing the local
negative charges.

C. After contact, When the rod is removed,
positive charge remains on the sphere.

D. After contact, When the rod is removed,
the sphere will be neutral.

il (e il s IV 305 ¢ puadlill day
Ao sall il Aalae 3 S0 )

58 (o s ) GRS pudlll xs
Adaall Al ciliadl Aslas ccanadl)

580 e un sl

5 <) —— el Al ) die ¢ el e |
Aas Al ddaletia

A metal sphere has a charge of +8.0 pC.
What is the net charge after 6.0x10*3
electrons have been placed on it?

-1.6 puC
+9.6 uC
-9.6 uC
+1.6 uC

day A0S Aiail) L 48,0 puC \gsink 4y 38 5 8
flgale Uy 5<Y) 6.0x10™3 auag

-1.6 pC
+9.6 uC
-9.6 puC
+1.6 uC
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Aglass rod that has been charged to +8 x 10° C
is touched to a metal can. Afterward, the glass
rod's charge is +6 x 10~° C. How many electrons
were transferred from the can to the rod?

Ao N4B X 10° C Aindy i (Al ) quudad (ual oy
s g+6x]0'9ccgﬁl%b§my;‘dﬁm_@m

Smaaill ) ddall e Lglid a3 A1 il g sty

1.88 X 10 ELECTRONS

1.25 X 10 ELECTRONS

3.75 X 10 ELECTRONS

O\ 0|wm|>

2.50 X 100 ELECTRONS

The figure shows a blue ball which initially has
a charge +6.4 X108 C then it touches a

neutralred ball. After the balls are separated,
the red ball has a charge of +2.6 X10® C, what

1s the charge on the blue ball?

dad o Dlad) b s siad e85 8 JSA) i
Juad day Alilata g jaa 3 S uali a5 46,4 X108 C
Aaiy L gaiia g paad) 5 <) 0580 ¢ @) )

Tl SN o Aadl) 2 L 42.6 X102 C

o 6

A +3.8x10%C
B -3.8x10%C
C -6.4x10%C
D 0
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Three identical metal balls L, M and N
initially have charge 4 C,-2Cand 0 C,
respectively, as shown below.

o AN M 9 L AdiUaia Apama <l S 0l
feage ob LS cqufi Al o« Cuiag 294 L)
(il Lad

L

O+4C

What is the charge on N after you let L
first touch M, and then remove L and let
M touch N?

oualy L S gl g N e D) L L
oeali M s @S g L @)l gl M dioa
¢ N>

Wl s

0.5

What fraction of the electrons would you have
to remove from a 10.0 mg sphere of iron (Z = 26,
A =56) in order to make its charge 1.00 C?

a.0.224 %
b.0.482 %
c.2.24 X 10"
d.4.82 X 10*
e.4.00 X 107

58 o W3] e o A il AT A A
Lgiiad Jaad (A =56 «Z =26 ) maall 32 10.0 mg
€1.00 C

a.0.224 %
b.0.482 %
c.2.24 X 10*
d.4.82 X 10*
e.4.00 X 107
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What happens to the conductivity of plakal) zela 4303) die plall dabia gil Eiaay 13l
water when table salt (NaCl) is dissolved 448 (NaCl)
init? o ;
A) It becomes a better insulator. el Y Sle muay (I
B) It remains the same. et LS i (o
C) It becomes a better conductor. i) Sha o s (2
D) It stops conducting electricity. sLoes) Jua s e a5 (2
What is a unique property of ¢ i i) ARIAY CUa gall 3y i) Apaldd) La
superconductors?
« A) They conduct electricity with A gl Gany e ol oSl Alia ga L) (I
some resistance. Adal) 5l s da 0 b Allad il (@
« B)They are effective at room LSl doa il 4 a4 slia L (2
temperature. Ao sall Ll AS jay Jadh e (2
e C) They have zero resistance to the
conduction of electricity.
e D) They only allow the movement of
positive charges.

Which of the following statements is correct about electrical conductivity?
S eSl Jpa il e dagaa 0 &l Hlall ope (g

Electrical resistance of superconductors is zero at very low temperatures.
las Aaiaie s ) e a0 e e (5 b o i) AR 0 gall Al pgS) A il ) S5

Metals are bad conductors of electricity.
ﬂlu_)ﬁsu i.'gj__} 1;111.‘}! |Lt|_')iilll __',L.I.—l.l:l

Insulators have low electrical resistance.

i A 3¢S A e Lol J 1ol

Silicon and germanium are examples of superconductors.

o 3¢S0 g ) 20 31 gall 30 il il Sl 5
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An uncharged 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)

(S) Ll (S). e IV o g2 V) () Jes e
P oe cilly QA Aind oy oy Blie e
day Udall 8 oy &5 Lgunal (50

is opened.
After the switch (S) is open, the negative e Lo c-Q Al a4l ) e,
charge -Q is removed. After the negative $(P) daslll e sl
charge -Q is removed, what is the charge
on the plate (P)?
[ S
@ ,'III P |III
| =
a. It is now positively charged. Lndl) age
il Gl o,

b. It is now negatively charged.

c. Itis still uncharged.
d. It cannot be determined without

knowing how
much charge was on the metal plate P

before
switch S was closed.

Osadia ye J Y .z,

EAP}A]\M\MAS:\S}ALJ}J@_\;!&MYA
il e

Zlisall sle a8 diaedl)
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A positively charged rod is brought near a
charged electroscope. As a result of doing
this, the electroscope leaves move closer
to each other.

What is the charge on the electroscope?

CiLESa (il Al G e quuad pda g oy
B1ug) ot ¢ ey aLAN Ao gadia (Al g8
o) Ly (e il Cildsal)

b)) CiLESal Adad (A L

A. Positive

B. Negative

C. Itis neutral

D. It depends on the distance between the
electroscope and the rod

E. It depends on the material that the
electroscope is made of

e A

4l B

Osasie 2.C

atl) 5 LIS ddlall e addiay Sl D
LIS i piiay Al 3alal) e @ll) aalay E
e

A negatively charged rod is brought near
an uncharged, grounded electroscope.
Which of the following statements is true?

A. The positive charge flows from the
electroscope to the ground

B. The positive charge flows from the
ground to the electroscope

C. The negative charge flows from the
electroscope to the ground

D. The negative charge flows from the
ground to the electroscope

J&Mwuﬂhwﬁduuaﬁeay
AN < jladl Lg\ i S (a3 O gadia
Q) s

U.AJ%J\ L.A\ L;‘)Gﬁ\ Jw\ ) 3\_1;}45\ PREVRAL dgﬁ
e eSU Uil ) ()Y e A sl Al s
S G el Uil (e Al dinl i

2SI Uaiall W i Y (e ALl Ainl) (3a
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What is the correct order for a neutral
telescope to be charged by induction

b 08 (Sl LS (el aal) G i) L

Gal)

_ Ground

1/
-

2 3 4
1-2-3-4
2-3-4-1
4-1-2-3
4-2-3-1

Concept Check 21.3

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?

a) The new force is twice as large.

b) The new force is half as large.

c) The new force is four times larger.

d) The new force is four times smaller.

e) The new force is the same.

1.3 petlal! 42,0

oo i) o dlgid) agal) jlazs

Saall lis cass syadl 320 5e%w @
Slaall lis e suad) sl 5w (b
lasl da)b saadl syl Hlaze 5w (C
Mad) il saadt sl i B td

iy laall dasad) eal) eSou (@
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When two charges are separated by a
distance d, the magnitude of the
electrostatic force between them is F.
What would be the magnitude of the
electrostatic force between them if the
separation distance was d/2?

B oAl laka 9%y ¢ o Adluway (piiiadi Juad Aty Ladic
F.3b Laghy 4ussilin g <

Alcal) CuilS 1)) Lagin Sl g ¢Sl 5 gal) )aka La
fd / 2 Lagn Alualdl)

a. F/4 a.F/4
b. F/2 b. F/2
c. 2F c. 2F
d. 4F d. 4F
Concept Check 21.5 1.5 pealal! da> e
Assuming that the lengths of the oo amia JS Jsb ol Lus 0 13)
vectors in Figure 21.15 are proportional o bz 115 (JS201 3 Ggol
to the magnitudes of the forces they PELECRLE PR YCY [ IO
represent, what do they indicate about $ilame pagasy plysall o) i
the magnitudes of the charges g, and o ALal) sals) $Qgs Gy it
g,? (Hint: The distance between x; and (X35 X3 oo a3Laad) Lguis o2 X29 X
X, is the same as the distance between a)|q1l < a2
X, and x;.)
b) =
2 || < lod 191 =192
) > \q-
b) ‘ql‘ = ‘qz‘ d) The answer cannot be determined o|al > 142
from the information given in the e Blr¥l wad 5 v (d
q ‘ql‘ > |q2‘ figure. JE) 8 slaal) claglal)
y
0 14> ?pa 43
Q Q —
| | Fass |
| | |
x X3 X3
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Charges 1 and 2 exert repulsive

forces on each other. ¢, = 4g,. Which statement is true?

A. F10n2>F20n1
‘B'Flon2:F2onl|
C. F10n2<F20n1

&

1 2

What is the force on the -4 uC sphere?

€4 uC 580 o 5 isall 558l A La

2cm 6 cm
+—r« >
® e O
S5uC -4uC 10 uC

a. 550 N, to the left
b. 350 N, to the left
c.0

d. 350 N, to the right
e. 550 N to the right

a. 550 N, to the left
b. 350 N, to the left
c.0

d. 350 N, to the right
e. 550 N to the right

: q1 a qz
1@ . :
I c0.10m3——0.30 m—'

lgal _ gzl
(ry)? (r2)?

1 (gn) Aad) cwds (g

= |qz| = 2 XTy =
1

= -9.0 X 1077 C) cals 1306 . LSLs ad (a) Aail A s g g
O e Ligs
C0gA e 535 saall 1a @
2 90x1077%0.12
0.32

= lal = 1.0 X 1079C : iday)

(g2 = —1.0 X 1072C) O s L dusdi p gl (30 Cpiandill G Glindd) (o S Jlanal) ahand) Ak G &g

lg21xlg.] _ 9x10%x1.0x107°x1.6x1071
F.=k,——=
-

2 =1.0x10-1"N
0.3

o) A 0195 (g SN (5 Jiigal) BBl & (g I 8 6B Lagrlas 8 51 (B s p gll) (00 () Aaillp (9 AN () i g
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Evaluate the magnitude of the electrostatic force exchanged between the two charges
g1 = + 30uC and g, = — 40 x 107°C separated by a distance of 9.0 cm.

(Use k = 9 x 10° ”C—’f 1.0u=1.0%1079),

gy Joali lll g, = — 40 X 1075 5 gy = + 30pC Cofialll (u Al Al ) 5 g1 laka 2o of
(LOp=10x107 k=9 x 10° 25" csii) . 9.0 cm diose

s AW adlgall dis (x ) siumall (B (—5.0 pC) \gda JS plililaia lighdl jlilad
(x=-10cm, y= 4+0.0cm ), (x=+48.0cm,y=+5.0cm )

(x=4+8.0cm,y=+0.0cm ) \gadga dkii aic (45.0 pC) G Lo cany

Aol AaSa lgaduay 3 Ayl o (45.0 C) Ladll B el A itiuay <l 5 Jdhe unea) —

ceagall X pgaall g Al sl
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Bl s 1k (9.0 cmn ) Lagdy Adluaally A Jlaiall Lagd (—q) o (+g) olidil pliiad -1
Soiindll fa J8 gldEa La ¢ (5.0 N)  Outiadll o Adaliiall ASiling 4t
7.1nCc O 2.1uCc O
7.1pc O 2.1nC O

C Al o 99 aadia pb (b gS ULES 08 diaga dind Jaad (gl cuf jglaall JeBY -2
s o ? a1 a ol Gl Slagly a0 GLASH Jlal) plib die
Al Diady uagally 50 (a8 gy

Aaga Lady Magally 8581 (e JS oy

Al Liany Juagall Candyg A Aoy 580 ot

Adadi g Juagall giyg diaga Aady B8 gl

[ R

4800 g 480 (g0l Abiaaa ey L) (sl cla Aliad Mie (ig siSMg Cigian Jglaall JSEN sed3s -3
¢ (0, 0) o) Ak dlie pgagall g AN A 50all

o 3 1.6 x1071°
J’a caagall y ygaall oladl A eox = o
Gyl
| =192
.du_;,su Gagall y jgaadl oladl B g x(i.ﬁ xdiz[] )
4—"—1!-)&4_,1_‘ ;
il o 0.4 1.6 x 10712
R L
aii 8 (1'6 % 10—19)2
bl p jgaall oladl (A x -~

Lalowl Jalea (£0) 9 aslss i (k) Cua ¢ (D = k gp) Wslaall & D Sl prasua 451 51 -4
E Dl Jall Al B Al

N.m2c: O

N.m*c% O

N.m™%¢* O

Basg gy <G O
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AuCiiligg sl (godll dlimaa La ¢ jglaall Jeit &3

gl e .

3.0 cm% © Osial A ARl
i‘ 40““,. i el slaih 1.5x103N I
30cm osdl st 15x10%N O
sl ‘ 0.0N O
37° dugly pes gl pias slads 9.2x 10N (3

€ BUAD el S 13 ( £ ) g duaband) e 5 (K ) sl ol o A Al A9 f -4
¢ oulindl o dbloall L

kgy=2m [ key=4mr [
e 1 1
En—i; | k3u=ﬁg

gl g s ASY 8x 107 Lase Clig Al lad) uudiSlh (g dadaly dLiadl) (a (Gom 1D
OS5y (5 ghed i pual) dadd Linl b ¢ Ugaia

+5x107 C O —128C O

—2x10"Cc 3O +128C O

O B Al sl 1M (5 g 3 Lagas Adalutial) Al gl 5 58 5 1 Loy dad) il (liiad

A (i) Cp ABleall (B il Jalaa G (iadd) Asas (2 S ()99 (gl 15 (iandd)
1.66 0 0.447 O
129 0 0.60 O

Ua sead qS(I‘SSjjdl'ﬁﬁ'lz&au@lﬂgﬁihc%b&d&@ﬁ&lﬁﬂﬁﬁ
g, § g SUaLd) j)aka

q F qs T,

ner

-© ), &> |ql| = |‘Y2| 0 |QI| < |QZ| 0
0.4m 0.3 m
|Q1|>|‘Y2| 0 |Q1|=%|Q2| 0
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P 4o g ga DU Aokl SlUaEY ) glaal) Joa A
9@ qq q3 o Adana QS ¢ g, = 4q, LS 131 A
Q . 1 - i = - il
E«-D. 10m~ fiam i LAEI'IJM gjm q1 48 ) ‘; QJ-L}Q-“ 4—_}41-‘1)65-“

LS aalghd o e g ga Aulla 520 g g colia go DG jlaially A gludia Akl cilind au )
wwwm;#'liﬂﬁm

D3 g 4 ciialdd) Sl
0.2m 17
0.4m [

O5S Clanld) sy (pa o) ¢ d i JS G ) ¢ Jeldl

Jolaia JBY) ASalin g 4sl) 5 ghl) Abaaa 0 9S3 Lgda ol g ) ke sy
d %2 d 4 »
A B - 4
C aaaill o 38 Alans JiVI5 D Al o 38 Alana <Y1 1]
A Bl o 58 Alaas JiV); € Al e 58 Alass SV
B &l e 58 ilase BBV C Al e 38 dlass 5V 0
B &l o 58 ilase B3Y15 A Ladll e 38 alass Sy 0

Mia ¢ (d) 4ada Jsk a s

53 Alad) Ao gal) Aoail) B 3 yipall Al gl 5 6 Adana slad of Allud) bl A

¢ bl gad Adiad) Adlad) Adail) o 5 hgal) Al gl 5 gal)

Ll g) A As guda ga Alilaia clind AU ) glaall JS&) g g

2kq’ kq

P J2d? O
2 2

";i 2 —Z‘i’z o

5SS )
— 1

N\ O

J o
g0
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Q199 Al Ay (g ped 4da Q8 T A (2 Jgimay i g (Al S LIS
Sl g ) (e S da) a3 92 ga ipall g LESY @ B (el a3 TTASEY Adladly g Quadl
el (080 lLigl) (28 (B Adde ol
— OIS IT ol A O

|11 B QUTHIEN gt PR Wy g
[T 8 Al IT Al b dos 5e
[MASD 8 da s Al A4dl 0

O O Al Adady ¢ gadin (Bl A B (O gadia 8 (Al S LIS Slay ) glaall Jed
) a5 ¥ of ASY Juad | el £l pa (VL LS Juag ol (LS (10 B (uadly

T Y, Akl Aul @) lad) ) LS e G
| [ oY) Gl e Al sl & s
L& = T [ Ground &‘9:‘-“ \-}ué:’ \:)'A U. w.“ :b. LJLL::JS]I’ \;jg‘)" Eﬁ D
(a) (b) ()
Two identical small conducting spheres, 20.0 cm Aloiay U puada Aljlaia (plia ga Gl S
separated by distance of 20.0 cm, have Clig RS e oS Ay gludia Al 48 Aad Lag!
equal electric charge. How many excess G 130 38 JS (2 B39 ga (68T O g (Al Bl )
electrons must be present on each sphere 3.33 x 102" N Lgiw 2Ll 362 aaa
if the magnitude of the force of repulsion
between them is 3.33 x 102' N
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Consider three point charges located at the A9 50 B Ealia L) g A adi Aghibi ik &0

corners of a right triangle as shown, where
g1=q3=5.00 pC, g2=2.00 uC,and a =
0.100 m.

Find the resultant force exerted on gs.

cc.«.AJAJALAS

g1=q3=5.00 uC, g2=2.00 uC

a=0.100 m.
.3 A5 5_jigal) Alasall 5 5al)

¥ =
N
a Fog
Q'Q — e — — —— -f—— - - —
ra
i

’
e

p

e

a s

Gy

//\f2(z

Vi
s
’
rd
P
s
’
1+ x

A |F=(1.04x+7949)N
B |[F=(794%-1.04y)N
C |F=(-1.04%+7.949)N
D |F=(-7.94%+1.04 )N
. ezl o 55 50 230 S0 53 Unaen ) glomadl (S et
¢ 2
I' 1
) 1= . i\ R as
0.50m :§ Sty -
o 1< T (@ Q3) gl 0 S g 4 e
q:n’---- 0.40m === s |- Qi Qe -
r S 13 () ) B gl Ahamal) 24l oS00 5,30 Jaze b
|lg,|=2.0x107C
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Gliasd) jlakal) el Wt cliand 230 G g ¢ glanall JEE)
5 58l dlana sladl Le Adlw o) Adaddl g liase 0, 5 0,

Y
QL‘TrI Q, Al Adadd) e 5
d

& Ll y Jsaeslai
Iﬂ' el y Jsmeolail O
Al x Hsae dail
i gall x5 ol

0 =2.0nC &axdl <] Om 4adia Joh pa s a3y (A6 A g ga @ldands a)) ) glaall Jed)
Adadl) o 5 jhpmall AuSilivg g Sl 5 gl Aluaana (LS 1) ¢ liaa ga Qlililaia ¢ Gliiandd)

g o) e JS Aad aa gl b g gles Lglal) +0

e Ammamen e
i
|
|
i
i
i

Coulomb's law: In the figure, all the charges are point charges and the charge in the middle is
0 =-3.1 nC. For what charge ¢1 will charge ¢2 be in static equilibrium?

Q9S8 AN 1 ) A La Chuaiiall 8 53 g gall Aiail) g Audali cilind (e B jbe cliadd) aran ¢ AUl Jeid) b
SAsSadl QIS Al A 2 Adaid)

gy 4] i
‘ 10 cm ) 10 cm .

A) 12nC

B) 6.2 nC

C)3.1nC

D) 25nC
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Two ions are placed on the x-axis. One has
a charge of +e and is located at the origin.
The other has a charge of -4e and is
located at x = +d, where d > 0.

Where on the x-axis could a third charge
be placed such that the net electrostatic
force on it caused by the other two
charges is zero?

a.x=-2d
b.x=-d
C.x=+d
d.x=+2d

Ay red ~‘J9&d“"hﬂuﬁy\&&ﬂ\ rag Al
4l AY) o) Akl b sy 4 @ ddad 4yl
d>0.&ua cx = +d s alyg 4o Wb sk

Eray ) )gaadl o A8 Lad aua g ¢Say Ol
Ciliadl) (e Aadll) Ausiling g Sl B 58l ¢ 5Si

)4 i AY)

a.x=-2d
b.x=-d
c.x=+d
d.x=+2d

In the opposite corners of a square there
are two identical ions. Each has a charge
of -e. The length of one side of he square
is L. In one of the other corners there is a
third ion which has a charge of +e.

What is the magnitude of the net
electrostatic force on the positive ion
caused by the two negative ions?

JS L oMlaia (U gl 2 5 g pall ALtBal) L) 530 A
L. 98 el il g aaf Jsh -e, ddadi 4za aal
+ e Akiad Gl (gl aagn s DAY LIg3Y aal A
OsY) Ao B fsall Ausiling g gt 5 g8l laka La
AL @l gl e AUl s gall

a. ke/2L*
b. ke/L?
V2 kéIL?
d. 2ké7L*

o

ke/2L2
ke7L>
V2 keIL?
2ke7L>

pogo»

o
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Three electrons are located at the vertices
of an equilateral triangle, one at each
vertex. The length of one side of the
triangle is 1.00 nm. What is the magnitude
of the net electrostatic force on each
electron?

a.2.30 X 1071°N
b.3.25 X 10N
c.3.99 X 10N
d.4.60 X 10°N

(5 Siia Eillia gy 2o cilig A<l A3 2 5
Calial) g3l aaf Jsha iy JS die aalg ¢« gAY
B4l Ala )iia L, jagili 1,00 sl

09 A8 JS o B Aall Asilivig gt

a.2.30 X 10°N
b.3.25 X 101N
c.3.99 X 10N
d.4.60 X 10°N

Two point charges are placed on two of
the corners of a triangle as shown. What
magnitude of force would be felt by a 6.0
uC charge placed at the right angle?

Gliall Llg) (e gl (Ao Ml Glidand pda g
Aadi gy add A1) B gal) jaka La pudaga gb LaS
faaillll 4y ) (28 A4S 9254 UC 6.0

6.0 pC
—T— .
10 cm
—20pC
I< 20cm >I
a.10N a.10N
b.24 N b.24 N
c.32N c.32N
d. 44N d.44 N
e.58 N e.58 N
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Two point charges are placed on two of Gliall Wl g3 Cra gl (A8 (liudall (A puda g
the corners of a triangle as shown. What is | s 4 guaal) 558 slad) 52 La udaga g LaS
the direction of the force would be felt by 6.0 uC
a 6.0 uC charge placed at the right angle S ) Al Al 4903 B de gua g
relative to the horizontal (positive x-axis to Opadl) (Ao G gal) X 92)
the right)?
6.0 pC
T
10 cm
_L - 20 e
. &
I< 20cm >I
a.-18° a.-18°
b. +18° b. +18°
c.-45° c.-45°
d. +45° d. +45°
e.-85° e.-85°
f. +85° f. +85°

The figure shows two tiny 5.0-g spheres suspended from two very thin 1.0-m-long threads.
The spheres repel each other after being charged to +91 nC and hang at rest as shown. What
is the angle 6? (k = 1/4ze( = 8.99 x 109 N - m2/C2)

Ol g Lagiands aay (SN AU Lo 1.0 Lagd b Aadl (red 5 (bl (e (sflaa a2 5,0 (o b (058 JSA) a gy

A)4.1°
B) 8.2°
C) 12°
D) 16°

€0 L)l bl La gudaga g LaS (sl dlla B

30g
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In the figure, a small spherical insulator of mass 6.00 x 10-2 kg and charge +0.400 uC is hung by a
thin wire of negligible mass. A charge of -0.220 pC is held 0.290 m away from the sphere and
directly to the right of it, so the wire makes an angle 0 with the vertical, as shown. What is the angle

02 (k = 1/4me0 = 8.99 x 109 N - m2/C2)

+0.400 pC -0.220 uC

A)0.917°
B) 1.10°
C) 1.30°
D) 1.50°

Coulomb's law: In the figure Q = 5.8 nC and all other quantities are accurate to 2 significant
figures. What is the magnitude of the force on the charge Q?

(k= 1/4me( = 8.99 x 109 N - m2/C2)

5 isal) B oA ke La ,cym sina (b ) oY A88Y 5 AY) Cilatl) aang Q = 5.8 nC M JSAY b 1a sl S ) 5ild
Q Al e

) %,
r 1'-
lem ., L 1lem
’ b

N60° 6097

20c@--1----1--@ 2nc

I cm

A)18x 103N
B) 1.0 x 10-3N
C)9.0 x 104N
D)12x 103N
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A charge Q1 = Q is positioned on the x axis
at x = a. Where should a charge Q2 =9Q be
placed to produce a net electric force of
zero on a charge placed at the origin?

a.atx=2a
b.atx=-2a
c.atx=3a
d.atx=-3a

e x ysaall o de pdge Q; = Q Aad

Al gy Q,=9Q dadi pay e (il x=a
s paga Aindi o iua W jlake Al g 5 8
¢ al) ddads

a.atx=2a
b.atx=-2a
c.atx=3a
d.atx=-3a

Three charges of equal magnitude Q are
held in the configuration shown. If a small
positive charge, q, is placed at the origin
what will be the magnitude and direction
of the force it experiences? (Note: Pay
attention to the sign on each of the three
charges.)

b Q aaall 4 glacia Lk ED, BlEAY) a4

Q ¢ Bshua A ga Addadi a5 1) guida gal) (95l
Al B gAY slad) g Llata Lad ¢ Jual) Adads aie .

JS o 3352 gall Aadall 4gi) sAkadla) Tlgd (2
(LAZDEN a gui ) 0

¥
Q
-Q b -Q
——]
R X
a a

a. 9Q > in positive y-direction a. Lz in positive y-direction

dme,ba ' dme ba '
b 79 > in negative y-direction b. 79 - 1in negative y-direction

dme,b ) dre b )
C. Lz in positive x-direction C. iz in positive x-direction

2meqab 2meab
d. &2 in negative x-direction d. &2 in negative x-direction

2meqa 2meya
e. 0 e. 0
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A small ball with a mass of 40 g and a
charge of - 0.3 uCis suspended from the
ceiling on a string. The ball is suspended a
distance of 7.0 cm above an insulating
floor. If a second small ball with a mass of
50 g and a charge of 0.6 uC is placed on
the floor directly beneath the first ball,
what is the tension in the string?

a.0.04 N
b.0.33N
c.0.39N
d.0.72N

- 0.3 uC Wik dindig an 40 ALS 3 i 3 S
sl 5 <) (galat a3 Jady Cild) (he dilna

Al B8 Cada g 13) AL jle Apada sl (358 ani 7.0
&;O_GFCQJ\/&MJPQSOL@ESW
B AN iR Lad ¢ B ydlaa A g¥) B SU Jaud G2
¢ Ll

a.0.04N
b.0.33N
c.0.39N
d.0.72 N

Two equal masses of charge 36 nC each
are suspended at the end of two 1 m
strings of negligible mass. The ropes make
and angle of 5° with respect to each other.
What is the tension in one of the strings?

a.0.060N
b.0.044 N
c.0.023 N
d.0.035N

e NC 36 Ladd) (e (sl glaatia (LIS ol Ty
Juad) Alages ALS (593 e 1 Lagda JS (bl dilgs
o) Lgudand Aty cila o 5 A1 5 g peat
LY Al Akl s L

a.0.060 N
b.0.044 N
c.0.023 N
d.0.035N
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Two initially uncharged identical metal spheres
are connected by an insulating spring
(unstretched length 0.75 m, spring constant

k = 35.0 N/m). Charge +2q is placed on the first
sphere and -q on the second sphere, causing
the

spring to contract to a length of 0.54 m. Recall
that the force exerted by a spring is k A x,
where A x is the change in the spring’s length
from its unstretched/uncompressed length.
Determine the charge g.

ABLaial) dianal) ) SI) (pa ol Snaa g5
dote & i) ddansd g3 dgladd) (B A gadial) s
k=il <yl ¢ e 0,75 has g Jho
Charge + 2q &< al). s [ (¥5+35.0
Laa ¢ 40U 3 <) o g 5 Jo¥1 38N e
£ 0.54 Jsbs & i3l palily & gaa b sy
¢ kAX (o &3 gl Al 8 gl o) sk
adgh (a3l Job & aal) & Ax S
o guaal) 8 [ daal)

.q adankd) J@Ji

Before charging

‘ tllt:t'llk'l VUV ’

1 | | 2
[* L, *|

I

After charging
= +24 q

‘;i't VVVVVY

L
|

2;‘@
|2

L !

a.1.19 X 101°C
b.1.09 X 10°C
c.2.06 X 10°C
d.1.75 X 10°C

a.1.19 X 10'°C
b.1.09 X 10°C
c.2.06 X 10°C
d.1.75 X 10°C
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21.13 Consider an electron with mass m and charge —e moving i
circular orbit with radius r around a fixed proton with mass M an
+e. The electron is held in orbit by the electrostatic force between
the proton. Which one of the following expressions for the speed

ke? 2ke? ke
: ) = o= = =]
electron is correct? alv !mr clv e el v Y
, ; .
| [ 2
a) v= ||Iﬁ c) v= llﬁ e) v= lﬁ b= ,J_(_;J.\ﬂ. duv= me_
\ mr mr? 2M Yr \ kr
GM | me?
b) V=, |— d) V= ll_
r N kr

adad ciaas 5505 Hlan 3 & —€ auslig M acliS 55280 3
gall Jam ojlae § 09 ASIY) Laay H€ anismtiy M ailiS culh a3y
S0 ANY) de i e AL ol s e g;i o] puy ww 5

21.14 Consider an electron with mass m and charge e located a di
r from a fixed proton with mass M and charge +e. The electron is re
from rest. Which one of the following expressions for the magnitud
initial acceleration of the electron is correct?

2ke® T ke?

- =Lmelk _Xe

a) a I c)a S e e) a —
2
b) a= |£ d) a= 2ke
mkr mr

aleS oLl iy e Fablas sagy —8 ansty M azliS 5, ,280) 8

AL i) e g 0sSad) gos e @S, 09 ASY) Ta e an
o AUY L o A aslas ¥l alsaall

2ke* 2
) a= o . _ ke
a NT cla 2me}rz & o=
mr
= 2ke’
b) a= ieﬁ_. dl a=
mkr mr
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Two cylindrical glass beads each of mass m = 10.0 mg are set on their flat ends on a
horizontal insulating surface separated by a distance d = 2.00 cm.

The coefficient of static friction between the beads and the surface is ps = 0.200. The
beads are then given identical charges (magnitude and sign).

What is the minimum charge needed to start the beads moving?
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PROBLEM

A bead with charge g, = +1.28 p.C is fixed in place on an insulating wire that makes an angle
of # = 42.3° with respect to the horizontal (Figure 21.20a). A second bead with charge
g, = —5.06 p.C slides without friction on the wire. At a distance d = 0.380 m between the beads,
the net force on the second bead is zero. What is the mass, m,, of the second bead?

SOLUTION

kq,q;

F, =m;gsinf.

kl‘:};—gzl=m2gsmﬁ

(8.99-10° N m%/C?)(1.28 n.C)(5.06 p.C)

dgsing

(0.380 m)*(9.81 m/s? )(sin 42.3°)

=0.0610746 kg.
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