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Electric charge:

A physical property of a material that appears only when an
electrical equalization occurs.

An atom consists of a nucleus eontaiing ( positive sa Uiy ) (A 6 iaiBlsi e 5l (19553

,. sists of { i | By mde i S
charged protons) and (neutral ncutrnns)% Alround o582 5 ( djm;:;fﬁi) ._", ( wi
11 (nggutix't: charged electrons) . | b Sl sl )
Law of Electric Charges : Like charges repel

5 A AL Cliallll 3 Al el Glialdd) ¢ ¢il8

and opposite charges attract . aalia Ll Clalll
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The Two Laws of Electrostatic Charges

Qujﬁy\u@gmﬁ%wﬁ (1) s @

* Like Charges Repel

.qs(,; adisdloba iy sl alicllololl

* Unlike Charges Attract

S (b i 05

Proton Electron

- Ayl (el daaun Clislae (b Sl auall dad of g ) ¢ Blaga Al
(AfnS) Liatl iimg ) sl a3 C 2 (€=, =1.6%1077¢C 148 Latr)
Lo o pad| 1 sy (N sl 36 sbud

g, =1.6X107°C K din Joia Ge) o ( cig Y 2 1) Cun

q =Inqg.

__ i D et

q

1.6 x10-1°C | V= 7602 x 10-19
-— e = 1602 5 10-19
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Which one of these systems has the most negative charge? | |
Cdllw din S| d dalai Yl 038 40 S

a) 2 electrons 9,5 2

b) 3 electrons and 1 proton ¢$9.» 1 ¢ wlig S| 3

c) 5 electrons and 5 protons — wligig w5 ¢ Wlig Sl 5

d) Nelectrons and N 3 protons «ligig u N-3 g wlig &Il N

e) 1electron 4,5 1
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A charged particle contains 3x10” protons, | ligiy 3x10° e (5583 O yadia aus
and 5x10° electrons, what is the charge of

that particle? ?ﬁ“?“ Al Ll Lad Ly Sl 55107

To make an uncharged object have
a negative charge we must:

To make an uncharged object have

a positive charge we must:

a) When an atom loses one or more electrons _
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When a metal plate is given a positive charge, which of the following is

taking place? o ol loo 18] Auizns dagll Ange A b loaic
a) Protons (positive charges) are transferred to the plate from another
object.

3| a0 45 8lll W (G gall Clisdl) wligig il Jis A
b) Electrons (negative charges) are transferred from the plate to another
object,
3| pn ol dnglll o (ALl wlisuall) wlig,SIX 1 Jis ai
c) Electrons (negative charges) are transferred from the plate to another
object, and protons (positive charges) are also transferred to the plate
from another object.
lioill) wligigdl Jii ai LS J_;afp.q ol daglll o (ALl Clisadl) wlig i X Jii A
Sl 00 S olll ol (4 9dll
d} It depends on whether the object conveying the charge is a conductor

‘ or an insulator.
2Ale gl Nogo dinall Jai SNl awll IS 3] b e U5 sai

11.00 Cllajlane dasi zlo¥ ao;MW) by 2SI¥) sace S
How many electrons does it take to make 1.00 C of charge?

a) 1.60x10"™
b) 6.60x10"

c) 3.20x10™
d) 6.24x10™

e) 6.66x10"
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How many electrons does it take to make up
5.00 C of charge?

Aol Jaaat da PUI il g sty aae S
5.00 C W aia

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?

fOesl 3,72 X 10%° J Al Aall) A La

a. 5.00 C
b.6.78 C
€ 9:90
d. 0.430C

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

(A) —2 elementary charges

(B) +2 elementary charges

(C) — 3.2 x 10"° elementary charge
(D) +3.2 x 10*° elementary charge

sl ¢y g S]) Adaldd) Jalatia an 284 0 dag
g = &

Al ol cliak -

4l o) cliai 2+

idsl das —3.2x1070
ad ol il +3.2 x 1019
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An UP quark has an approximate charge Aad Al (ssle) )ss
of
A) e B) - e
3 3
2
C)-~e D) 1.07 x 10 C

How many electrons does.it take to make W jldie diad Jo gl o U il g 5SY) aie oS
(=2.00C ) of charge ? (=2.00C)

When a metal plate is given a positive charge, which of the following is
taking piace? SRy 0o 5| dsen @ ol g0 dinds ke losic

a) Protons (positive charges) are transferred to the plate from another
object.
3 pus o @ gl ol (A sall Slisall) wligis I Jas i
b) Electrons (negative charges) are transferred from the plate to another
object.
3| aws ol dglll oo (bl wlisall) el i8I Jis i
c) Electrons (negative charges) are transferred from the plate to another
object, and protons (positive charges) are also transferred to the plate
from another object.
Glisadl) wbigig Wl Jii A S );'.i aw> | dolll o (WLl wlisadl) wbig S Jis Al
S| > o & olll Wl (4 g0l
d) It depends on whether the object conveying the charge is a conductor

or an insulator.
.)!_;,lc_gl Nogo dinidl Jii SNl sl S 15| bo wle ls sainy
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1.31 The faraday is a unit of charge frequently encountered in

electrochemical applications and named for the British physicist and chemist

Michael Faraday. It consists of exactly 1 mole of elementary charges.
Calculate the number of coulombs in 1.000 faraday.

l-SUL'_)JSZ” saiad| .,sJ.c O 9 CLul.u.o.uS_g_).aS“ < lsubaill @.9 lai o | 5iS dinis 03> g D gS‘/.J[_)@
328 ] ade¥l elinadl o Jso 1 oo buall Cilliy s sl B JSlo wollay T wilals
.Slsl,16 1.000 8 A5)SJl

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

1.32 Another unit of charge is the electrostatic unit (esu). It is defined as
follows: Two point charges, each of 1 esu and separated by 1 cm, exert a
force of exactly 1 dyne on each other: 1 dyne =1 gcm/s2=1x 10~ N.
a) Determine the relationship between the esu and the coulomb.
b) Determine the relationship between the esu and the elementary charge.
JS ¢ b ol (bl gill oo iy yei aip L (ESU) dSilivg o i3> ol 0d S 3| i B3> g
= s 12l s wle lawall culs 1 851580 598 yuwyloi « aw 1 logins Juotng €SU 1 0 logio
e = e >
~3)oSllg ESU o @l s> (I
CUJ_g)“ dinicll g ESU w dell sxsi (o
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1.33 A current of 5.00 mA is enough to make your muscles twitch. Calculate
how many electrons flow through your skin if you are exposed to such a
current for 10.0 s.

5] dals e @885 il wbg ,iSIAl sae sl . jaei 5 dbMae des) Sy swel wllo 5.00 L
olgi 10.0 dxa) Ll 138 Jie cis y2i
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The figure shows a blue ball which initially has Aad Jo dolad) B s gianplB )55 S JS&) mua
a charge +6.4 X10°® C then it touches a Juad aay Adalatia g) pan 5 S wali a3 46 .4 XlO C
neutral red ball. After the balls are separated, Addaiy 43 gakia g paad) 3 SI) ¢ 983 ¢ ) SI)

the red ball has a charge of +2.6 X10-®* C, what Teld 5N 5 8 Jo daddl AL c+2.6X10°C
1s the charge on the blue ball?

A +3.8x108C
B -3.8x10%C
C -6.4x108C
D 0
What is the charge of the atom nucleus?

A- Positive.

B- Negative.

C- Neutral.

D- Has no charged particles.

Which of the following are materials that have C(R=0Q) ad 095 AWl dlgall e (81
(R= 0 $1) 2

T ——— LA = e e = e O T = U T T T e I e e R e iy i‘——_ e L T .

[nsulators A J 3 gl
Superconductors B i gil) AR SDa gall

Semiconductors . L)
Conductors n Sl gall
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