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1.1. PIEN TICH

1. Cac khai niém

Franklin (1706 — 1790)
= C0 02 loai dién tich: DUONG (+) va AM (-)

= Hai dién tich cung dau thi day nhau va khac dau thi hat nhau.

= Trong mot hé cb lap, dién tich lubn bao toan.
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1.1. PIEN TICH

1. Cac khai niém

Robert Millikan (1868 — 1953):
= Pién tich cia mét vat bi lwong tr hda:|q = £Ne.

= e=1,6.101°C: dién tich co ban

= Dién tich cia mot vat bat ky:
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1.1. PIEN TICH

1. Cac khai niém
Quick Quiz 23.1 1 you rub an inflated balloon against your hair, the two

materials attract each other. as shown in Figure 233, Is the amount of charge present
in the system of the balloon and your hair after rubbing (a) less than, (b) the same as,

or {c) more than the amount of charge present before mbbing?

Quick Quiz 23.2 Three objecis are brought close to each other, two at a
time. When objects A and B are brought together, they repel. When objects B and C
are brought together, they also repel. Which of the following are true? (a) Objects A .
and C possess charges of the same sign. (b) Objects A and C possess charges of oppo- v ‘ 'l )

site sign. (c) All three of the objects possess charges of the same sign. (d) One of the Figure 23.3 (Quick Quiz 23.1)
objects is neatral. (e) We would need o perform additional experiments to determine

the signs of the charges.

Charles IT Wsters

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

1.1. PIEN TICH

2. Sw phan bo dién tich cia mét vat mang dién

a) Dién tich diém ™Y d
b) Dién tich dai $&
Mat do dién dai: |+ = 99| (c/m) (C)
ds
c) Dién tich mat
d dqg
Mat d6 dien mat:  |© = —| (C/m?) N s
ds (S)

d) Dién tich khéi

Mat do dien khéi: | = 20| (c/m3)
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1.2. PINH LUAT COULOMB

1. Thwe nghiém ,.ié;—.‘m
Lwc tinh dién: —— Fiber
« Tilé nghich vé&i binh phwong khoang cach,
- Tilé thuan vé&i tich s6 do I&n cua 2 dién tich,
 Hai dién tich cing dau thi hat nhau, khac dau
thi day nhau.
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1.2. PINH LUAT COULOMB

2. Dinh luat Coulomb

CuuDuongThanCong.com

Hai dién tich diém g, va g, cach nhau mét khoéng
r, chung twong tac nhau b&i moét lwe, F, co:

o Gaoc: tai dién tich bi tAc dung

o Phwong: nam trén dwdng ndi dai hai dién tich

o Chiéu: nhw hinh vé

o Do Ion: -

F-

F

A
2

r

k:

e
47 9

l L 9 ﬁ 2 2| 3 A
.10~ N.m /€ 7 Hang so Coulomb

€ =885.10 2 (F/m)

Hang sb dién
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1.2. PINH LUAT COULOMB

2. Dinh luat Coulomb

A\ A Biéu dién dwdi dang vector:
. - F,
i‘-ﬂr - - = qlq 2 =
(J-* e F~k , e,
L+ ¢ r
T .
E,, Trong khbng gian:

i)

[ =1 = . .

T F=F i v R TRk

| -+ F N " K >
. Sw khac nhau va giong nhau cua lwc

? tinh dién va lwc hap dan?

Lwc tinh dién cé tac dung trong khoang
nao?
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1.2. PINH LUAT COULOMB

2. Dinh luat Coulomb

QUiCk Q.Uiz 23.4 Object A has a charge of +2 uC, and object B
has a charge of +6 uC. Which statement is true about the electric forces on

the Dbtitcts? (a) Fap = —3Fga (b)) Fap = —Fpa (c) 3Fap = — Fga (d) Fap = 3Fpa
(e) Fap = Fpa () 3Fap = Fpa

QUiCk QUiz 23.5 Object A has a charge of +2 uC, and object B has a
charge of +6 pwC. Which statement is true about the electric forces on the
objects? (a) Fap = —3Fpy (b) Fyp= —Fpy (c) 3Fyp = —Fpy (d) Fap = 3Fpy
() Fap = Fpy (f) 3Fp = Fpy

Example 23.1 The Hydrogen Atom

The electron and proton of a hydrogen atom are separated o R X =

. Lo . _ Hang s6 hap dan:
(on the average) by a distance of approximately 5.3 X 2 . >
10~ m. Find the magnitudes of the electric force and the G= 6;6710_ Nm /kg
gravitational force between the two particles.
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1.2. PINH LUAT COULOMB

3. Lwc tinh dién do mét hé dién tich diém tac dung Ién mét dién tich diém

d,
O ;
1 . do

? Cac vi du?
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1.2. PINH LUAT COULOMB

3. Lwc tinh dién do mét hé dién tich diém tac dung Ién mét dién tich diém

Example 23.2 Find the Resultant Force

Consider three point charges located at the corners of a right
triangle as shown in Figure 23.8, where ¢ = g3 = 5.0 uC,

go = —2.0 pC, and a= 0.10 m. Find the resultant force
exerted on gs.
¥
4
: a Fos )
‘?2 B - Wi -——---
SRS //.l' f_}?’
S Example 23.3 Where Is the Resultant Force Zero?
#
&
" /f’f Three point charges lie along the x axis as shown in Figure
/// 2a 23.9. The positive charge g = 15.0 pC is at x = 2.00 m,
L the positive charge go = 6.00 pC is at the origin, and the
d resultant force acting on ¢s is zero. What is the x coordi-
&
1,7 nate of g57
T Wt x
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1.2. PINH LUAT COULOMB

4. Lyc tinh dién do mét dwong phéan bo dién tich deu tac dung 1én mot
dién tich diem

C 2>0 Jo
& Viduti;, — — - ®

Tinh F do thanh AB tac dung |én q,?
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1.2. PINH LUAT COULOMB

4. Lwe tinh dién do mét dwérng phan bo dién tich déu tac dung I1én mét
dién tich diém
A y

i du 2: 2>0
Vel & Tinh F do cung AB tac dung 1&n g,
tai O?

R

A B

@ » X
O\[ao
5. Lwe tinh dién do mdét mat phang phan bd dién tich déu tac dung Ién
mot dién tich diém

- - dq _ Sds
F= [dqF = fkqozq e, = fkqoz e
(S) (s) s) '

r
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1.3. PIEN TRUONG

1. Vecto cwrd'ng do dién trwdng

—.

CuuDuol

?

p Vg

Mo&i tridng trung gian

~~

DPIEN TRUONG

-
/’ ‘\

Q‘;:>.

\\ Dién trwo’ng y

N 5
-~y -
L
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1.3. PIEN TRUONG

1. Vecto cwrd'ng do dién trwdng

T dinh luat Coulomb, ta co: F =k

pat. |E = (k q—zér W E> Vecto cwdng do dién trwdng

oz
—>

I N -
Ao

~>

T

Vecto cwong do dién trUfb’ng la mot dai lworng vat |i dac
trweng cho dién trrdng vé phwong dién lwe tac dung
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1.3. PIEN TRUONG

1. Vecto cwrd'ng do dién trwdng

. E Mot dién tich h g trong chan khong tao ra
TP dién treong E tai mot diém P cach q mot
, i khoang r, co:
o
+ d Goc: tai P
(b) ‘ ,
d Phwong: nam trén phuwong néi g va P
fo ‘
 Chiéu: phu thuéc vao g>0 hay <O
f.:/ P (nhw hinh_vé)
f? -
o’ Q Db Ién: H: 3 Ja]

2
r

Don vi: N/C hay V/im
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1.3. PIEN TRUONG

1. Vecto cwrd'ng dod dién trwédng

Qu ick Q.U 1Z 23.6 A test charge of + 3 pC is at a point P where an external
electric field is directed to the right and has a magnitude of 4 X 10% N/C. If the test
charge is replaced with another test charge of —3 uC, the external electric field at P
(a) 1s unaffected (b) reverses direction (c) changes in a way that cannot be determined

2. Pién trwd'ng ciia mot hé dién tich diém

4, N
% M |E=g,tE,* .. +tE "2 E
q r i1
2
o™ r
N A - .
O Trong khong gian:
On B

E~E i+Eyj+E k

X z
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1.3. PIEN TRUONG

2. Pién treorng ciia mot hé dién tich diém

Example 23.5 Electric Field Due to Two Charges

A charge ¢, = 7.0 pC is located at the origin, and a second
charge go = — 5.0 pC is located on the x axis, 0.30 m from
the origin (Fig. 23.14). Find the electric field at the point P,
which has coordinates (0, 0.40) m.
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1.3. PIEN TRUONG

3. Pién trwérng ciia mot dworng phan bé dién tich déu

A dE
r - - dg - _ hds
M E~ .[dE_ Ik—zer— .[k—zer
ds c) (© " c) '
( C) Example 23.7 The Electric Field Due to a Charged Rod

A rod of length £ has a uniform positive charge per unit
length A and a total charge Q. Calculate the electric field at
a point P that is located along the long axis of the rod and a
distance a from one end (Fig. 23.17).

dg = Adx

a
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1.3. PIEN TRUONG

3. Pién trwérng ciia mot dworng phan bé dién tich déu

Example 23.8 The Electric Field of a Uniform Ring of Charge

A ring of radius a carries a uniformly distributed positive
total charge Q. Calculate the electric field due to the ring at
a point Plying a distance x from its center along the central
axis perpendicular to the plane of the ring (Fig. 23.18a).
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https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

1.3. PIEN TRUONG

4. Pién tred'ng ciia mot mat phang phan bod dién tich déu

dS

Tinh E tai M?

M dE
. . dq - Sds
E:IdE:Ikizer:.[k e,
(s) (s) ' s) '
Vi du: Mat phang rong v han
oM c
g E =
i e
/T T T T T 7 2 0
i /
// : // G
£ I
7 ‘A N A
£ O 4 Dién trwwdng déu
2 0>0 /
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1.3. PIEN TRUONG

4. Pién tred'ng ciia mot mat phang phan bod dién tich déu

Hai mat phéng réng vé han dat song song nhau:

Tai O:
o c
E~E+ TE- =~ —
P 0 g,
O
@
Q Tai P va Q:
-O +0

E-E+ E-~0
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1.4. PIEN THONG - PINH LY GAUSS

1. Pwdng stre cua dién trwong

Al A\
K K =

(a
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1.4. PIEN THONG - PINH LY GAUSS

2. Dién théng - -

il E

o s
—

Néu E déu: ¢e = ES.cos ¢

Theo dinh nghia:

d‘be ~ E.dS = E.dS.cos ¢

‘I)e: Ié.déz IE.dS.cosO‘
(S) (S)

Néu E khéng déu:
(S)

(I)e: .[Ig.déz .[E.dS.cos o

(S)

Néu mét phang kin: %, = dE.ds= dE.ds . cos

(S)
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1.4. PIEN THONG - PINH LY GAUSS

2. Dién thdng
Example 24.1 Electric Flux Through a Sphere

What is the electric flux through a sphere that has a
radius of 1.00 m and carries a charge of +1.00 pC at its
center?

Quick Quiz 24.1 Suppose the radius of the sphere in Example 241 1s
changed to 0.500 m. What happens to the flux through t* ! o ‘
of the electric field at the surface of the sphere? (a) The
(b) The flux and field both decrease. (¢) The flux incr

y

(d) The flux decreases and the field increases. (e) The f i /®
field increases. (f) The flux decreases and the field remai T
Example 24.2 Flux Through a Cube w-"fl;_ 7 SSing

Consider a uniform electric field E oriented in the x dir
tion. Find the net electric flux through the surface of a a1
of edge length £, oriented as shown in Figure 24.5.

\@\

R 1y
‘@ |
https://fb.com/tailieudi entucnt‘ dA 4
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1.4. PIEN THONG - PINH LY GAUSS

3. Pinh ly Gauss

7"<—’ 0 ® 94
/ \ ® ® 92
7
2
qs = S

2. g,
¢ = ¢gpgs =

e
(S)

€
0
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1.4. PIEN THONG - PINH LY GAUSS

3. Pinh ly Gauss

Qu i Ck Qu i Z 24.3 If the net flux through a gaussian surface is zero, the follow-
ing four statements could be true. Which of the statements must be true? (a) There are no
charges inside the surface. (b) The net charge inside the surface is zero. (¢) The
electric field is zero everywhere on the surface. (d) The number of electric field lines
entering the surface equals the number leaving the surface.

Quick Quiz 24.4 consider the charge distribution shown in Figure 24.9. The
charges contributing to the total electric flux through surface S’ are (a) g, only (b) g4
only (c) g9 and g3 (d) all four charges (e) none of the charges.

Quick Quiz 24.5 Again consider the charge distribution shown in Figure
249. The charges contributing to the total electric field at a chosen point on the
surface 8" are (a) ¢, only (b) ¢4 only (c) g9 and g5 (d) all four charges (e) none of the
charges.
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1.4. PIEN THONG - PINH LY GAUSS

4. Ung dung Pinh Iy Gauss
Example 24.5 A Spherically Symmetric Charge Distribution

An insulating solid sphere of radius a has a uniform volume
charge density p and carries a total positive charge Q (Fig.
24.11).

(A) Calculate the magnitude of the electric field at a point
outside the sphere.

(B) Find the magnitude of the electric field at a point inside
the sphere.

B \ Gaussian
\. A sphere
/ P

Gaussian
- sphere
(a) (b)
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1.4. PIEN THONG - PINH LY GAUSS

4. Ung dung Pinh Iy Gauss

Example 24.6 The Electric Field Due to a Thin Spherical Shell

A thin spherical shell of radius a has a total charge O distrib-
uted uniformly over its surface (Fig. 24.13a). Find the
electric field at points

(A) outside and

(B) inside the shell.

Gaussian

Gaussian
T sphere /f_,__ —— sphere
/ )

(b) (c)
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1.4. PIEN THONG - PINH LY GAUSS

4. Ung dung Pinh Iy Gauss
Example 24.7 A Cylindrically Symmetric Charge Distribution

Find the electric field a distance r from a line of positive
charge of infinite length and constant charge per unit

length A (Fig. 24.14a).

Example 24.8 A Plane of Charge

Find the electric field due to an infinite plane of positive
charge with uniform surface charge density o.

CuuDuongThanCong.com
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surface -
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1.5. PIEN THE

1. Cong cua lwc dién trwong

N N
Aun J.ngz IFds cos 9
M M

Péi bién tich phan:

rB
_ qq _ 1 1
AAB—jk Zodr—qu0
r 'A s
rA
| V
.~ 7 | cChi phy thudc vao vi tri dau va vj tri cudi ma

khong phu thuéc vao hinh dang dwoérng di.
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1.5. PIEN THE

2. Thé nang twong tac (thé nang dién)

aq o N —
va W eB k

Néu dat; (Wea ~ Kk

A

aq o

's

Khi do, céng cla q, di chuyén tir A -> B:

App  Wea Weg

Vay, néu g, nam trong dién trwedng do q tao ra thi dai lwong:

W, = k20 Thé nang twong tac Pon vi: Jun (J)
r
Néu qg, > 0 thi W, >0 Poi voi mot hé dién tich diém
Neu g9y <0thiw,<0 .
Néur > othiWw,=0 We:Wel+We2+'“+Wen:ZW

i~1
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1.5. PIEN THE

3. DIEN THE (4, > W,
n X r q > W
Nhan tha 1 o
vty @@ e
q an - Wen
Ti Sé V:eO = V:el = b = V:en ’@st /:> Chi phU thUéC q Vé r
0 1 n B,
) W La dai lwong vat |i dac
bat: |, -1 |:> PIEN THE |V = —= g} trieyng cho dién trwong
' do vé phwong dién nang
. lworng tac dun
Khi d6: Thé nang dién 1a [w_ = gov e o oV

Cbng cua lwc dién trvdng:
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1.5. PIEN THE

3. DIEN THE

(a) DBién thé do mét hé dién tich diém 00 e M

Vv, Tv, T TV =2 v,

i=1 qzo O
On

Example 25.3 The Electric Potential Due to Two Point Charges

A charge g, = 2.00 pC is located at the origin, and a charge

go = — 6.00 puC is located at (0, 3.00) m, as shown in Figure Y

25.12a.

~6.00 uC.|
(A) Find the total electric potential due to these charges at :
the point P, whose coordinates are (4.00, 0) m.

(B) Find the change in potential energy of the system of 3.00m

two charges plus a charge g3 = 3.00 pC as the latter charge
moves from infinity to point P (Fig. 25.12b).

P

A J

200 uC |

- 4.00 m 4—‘

(a)
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1.5. PIEN THE

3. DIEN THE

(b) Bién thé do mét dwdng phan bd dién tich lién tuc

A
v= ==

o
r

r
&) ds =
dq

(c)
Example 25.5 Electric Potential Due to a Uniformly Charged Ring

(A) Find an expression for the electric potential at a point

P located on the perpendicular central axis of a uniformly
charged ring of radius @ and total charge Q.
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1.5. PIEN THE

3. DIEN THE

(b) Bién thé do mét dwdng phan bd dién tich lién tuc

J

Example 25.7 Electric Potential Due to a Finite Line of Charge

VvV =

(c)

7‘ds

r

ds

(€)

A rod of length { located along the x axis has a total charge
Q and a uniform linear charge density A = Q/{. Find the
electric potential at a point Plocated on the y axis a distance

a from the origin (Fig. 25.18).
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1.5. PIEN THE

3. DIEN THE
(c) Dién thé do mot mat phang phan bd dién tich déu
Vi f k o ds g r
© M

d
(s)

Example 25.6 Electric Potential Due to a Uniformly Charged Disk

A uniformly charged disk has radius a and surface charge —
density o. Find

(A) the electric potential and
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1.6. MOI LIEN HE GIUA E VA V

1. Mat dang thé

Qui tich cac diém trén cling mét mat phang cé dién thé bang nhau
dwoc goi la mat dang thé

(S)

. /é;;/

Cong cua dién tich g, di chuyén tr M dén N trén mat dang thé

—>

N
Aun CLAG IEdEZqO(/M Ve 0

M

PDwong swrc cua dién trwong ludn

- - _ — - J_ _ A T
Eds ~ 0™ E — ds| |yudng géc véi miat dang thé.
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1.6. MOI LIEN HE GIUA E VA V

1. Mat dang thé

Mat dang thé Mat dang the
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1.6. MOI LIEN HE GIUA E VA V

2. Méi lién hé giiva E va Vv

E
ds
En qO
vV V + dV
Tong quat:  |g - -
dr
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dA = q,Eds = q, ¥~ (v Ftav) = —qav

43 = + +
Eds ~ E,dx Eydy E,dz

Iy dv Iy

dvV. = —dx T ——dy T —dz
EN dy 2,
X Oy y Oy ' z 8,

Hinh chiéu cla vecto E trén mét phuong bat
ky bang dé giam dién thé trén phwong dé

Chiéu cta E hwéng theo chiéu gidm cta V
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1.6. MOI LIEN HE GIUA E VA V

2. Méi lién hé giiva E va Vv

% Khi biét V ta tinh dwoc E nhw sau:|e, = - <
dr

Vidu: V = 3x2y + y2 + yz. Hay viét bidu thirc clia E

Vv, r,
< Khi biét E ta tinh dwoc V nhw sau: |- av =e,ar = ~ fav = JE o

Vi du:

Tinh dién thé tai M. Chon goc dién thé tai N || Tinh hiéu dién thé gitra 2 mat cau
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1.6. MOI LIEN HE GIUA E VA V

2. Méi lién hé giiva E va Vv
Example 25.4 The Electric Potential Due to a Dipole
An electric dipole consists of two charges of equal magni-
tude and opposite sign separated by a distance 2a, as shown

in Figure 25.14. The dipole is along the x axis and 1is
centered at the origin.

(A) Calculate the electric potential at point F.

(B) Calculate Vand E, at a point far from the dipole.

(C) Calculate V and E, if point P is located anywhere
between the two charges.
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