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Stephen Gray (1666-1736)
“kim loai la chat dan dién tot nhat”

Pieter Van Musschenbroek (1692-1761) Jean-Antoine NOLLET (1700-1770) Alessandro Volta (1745 - 1827) va pin Volta
“giai thich hién twong mat dién tich & chai Leyden
la do dién tich da truyen ra ngoai khéng khi”
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775-1836)
au” & Ampere ké

' 7, :
Michael Faraday (1791 — 1867) James Clerk Maxwell (1831 — 1879)
‘hién twong cdm trng dién to’ thdng nhat vat ly dién tir - treong dién to
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tiep xiic hwong wng

Pia thay tinh Piia cao su cirng
(a) )
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'DIEN TICH PINH LUAT BAO TOAN DIEN TiCH

Dién tich bi lwong t&r hda:

q =ne

n: sé dién tich co trong vat

e = 1,60x101°C

+ Goi n,: sO dién tich +
n,: sO dién tich —

=>qg=(n;-ny)e
+ Néu n,=n,:
=>(=0: Vat trung hoa dién tich
+ Néu n #n,:
=>q#0: Vat mang dién

Hai dién tich cung dau: q;.q> > 0

Hai dién ticl, trai dau: q;.qy <0

Hé c6 lap vé dién, tong dién tich dwoc bao toan:
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Charles-Augustin de Coulomb | r |

- 9.10°
0

s

02

g, = 8,86.107" ——
Nm

Chan dung b&i Hippolyte Lecomte
14 thang 9, 1736
Angouléme, Phap

23 thang 8, 1806 (70 tudi)
Paris, Phap

Ton giao Roman Catholic
4 Nganh Vatly hoc

Noi tiéng vi Dinh luat Coulomb
10/7/2019
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1\\; HANG SO DIEN MO d

Chan khong Ruou étilic (7O°C)
Khong khi : Giay

Dau hoa (20°C) < Sur
Dau bién thé % Mica
Nude (20°C) GoOm titan

Ebonit . : Thuy tinh
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Vi du 1. Ba dién tich diém q; = 2uC; q» = -3uC; q3 = -
5nC duge dat trong khong khi tai cde diém tuong tng A,
B, C. Biét AB = 40 cm; BC = 80 em.Tim lue tac dung lén

dién tich q»

Luc tinh dién do qi1 va qs tac dung lén g3 la:
F = “E‘IE +§32
Do 2 vectd F,,F,, cung phuong chiéu nén :

F=F,+F, =K% &%
FITE F.

32
210° 510"
F=9.109.3.10“5[ o T o | 70N

A
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Dién trirong: moi trwdng truyén twong tac dién, ton tai xung
guanh vat mang dién.
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Cudng do dién trudng

» Cudng do dién truong la dai lugng vat ly dac trung
cho dién truGng vé phuadng dién tac dung luc dién.

E =

F
d

- Trong do: E la cuGng d6 dién nudng, Pdn vi : V/m,
F la luc dién oudng. Bon vi : N,

qla d6 1dn dién tich. Bon vi: C.
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Cworng do dién triwdng cua mét dién tich diem

. 2 ez ) Q ¥ M
+ BPiém dit: tai diém dang Xet. ‘- --------------- > @ >

+ Phudng : nim trén dudng thang néi dién tich vdi '
—* s A7 -
E+ Chiéu:- hudng ra xa Q néu Q >0 di€mdang KEI'.Q 7 M

--------- = -2
-hudng vioQ néuQ <0 E,
j+E:@1dn:E=kH=9_m9E p_F_kQ.
! EII EI‘I = E = ;r—3r

Nquyén ly chong chat cua dién trwérng

- = = E: I cﬁ‘:
E= E1+E1+.......+Eu

toan bo vat
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Thai Ton _ DH Noéng Lam

N-m2\ (7.0 X 1076 C
E, =k, [l _ (s.ggx 109 —— ) ( )

2 C? (0.40 m)?
=39 X 10°N/C
N-m?\ (5.0 X 107°C
Ey =k, |‘f?2| _ (8.99 X 109 —2 ) (5.0 X - )
o C (0.50 m)

1.8 X 10°N/C

0.40 m
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Cho hé hai dién tich diém g, = 2.10°C, g,= -3.10° C, dat lan luct
tai A,B trong khéng khi. Diém M nam trong doan AB, sao cho

AM=12cm, MB=8cm. Xac dinh vectc cudng do dién trudng tai M
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Pién trwérng cia mot vat dan mang dién

Phan bo dién tich theo chiéu dai
Phan bé dién tich theo thé tich

Phan b6 dién tich theo dién tich LM e
I

dq = 2.dI dg = o.ds dg = p.dV
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Pién truwomg do vong diy dan

o
r 0 * Budc 1: Chia vong day thanh
/{11 cac doan nhé d¢ bang nhau, cé
/R \\\r\ dién tich dQ.
» \ a\ﬂ\\\‘\: . ¥ Budc 2: DS I6n cua cudng dé dién trudng
¢ / . do dQ gay ra tai M: K d
‘NS dE=——(,2 (1)
e 1’

* Budc 3: Ap dung nguyén ly chdng chéat dién trudng:
A Ve Ve
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dQ N i =
,/\{“ + Do ddi xung: IdEY =0
.\ &

— E:J'd]_ix
ve

+ Vay veécto E cé: - Phuong, chiéu: doc theo truc Ox

- 96 16n: E = IdEx = jdE.cosa (2)
vg vg
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* Budc 4: giai toan

+ Tir hinh V& c6: T 3)
1
(R* +h? )/2

-
Il

+ Két hop (1), (2), (3) ducc:

- J‘deh khj‘dQ_ Q

r

k hQ
e (Rz +h2 )3/2

Théi Ton _ PH Néng Lam 10/7/2019
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Carl Friedrich Gauss

30 thang 4, 1777
Braunschweiq, Brunswick-
Linehurg, Birc

£ o e
Mat 23 thang 2, 1855
Gottingen, Hannover, Birc

Nganh Toan hoc, Thién van hoc
Alma mater Pai hoc Gottingen |
Chir ky
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©2007 Yves Pelleti rlhttp://we ncf.ca/ch865) ©2007 Yves Pelletier (hitp:/iweb.ncf.calcAB65)
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xuat phat tlr dién tich dwong va
0’ VO cung).

>na cond khép kin

Puwong stre cua mot hé & khoang cach xa thi xem
nhw dwong strc clia mot dién tich diém voi dién
tich cua hé tap trung tai tam cua hé dién tich g§o.

Cé tinh chat doi xirng.
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THONG LUQNG DIEN TRUONG
+ xét dién tich vi phan dS du nho

dS=dSi Ia véc td dién tich.

+ théng luong dién trudng gui qua
thong luwgng
dién truong

J; d®_ =E.dS =E.dScosa giri qua mat dS

dd, = E.dS

E—

Q + Dién théng gi qua moét mat (S) bat ky:

f ®, = [dD, = [EdS = [ E.dScosa mit cong S
S S S

Al TONj H NONG LAM 10/7/2019
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DAau cla
E.AA

E

Huwéng ra
ngodi mat

Song song
vOi mat

Hwdng vao
trong mat
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trén truc Ox). Tim thong lwong dién trweong qua hai day va mat xung

Vi du: Mét khoi tru cé chiéu dai vo han ban kinh R co truc tring véi truc
Ox. Vecto dién trwong E trong mién nay 1a E= 200 €, (e, la vecto don vij
\l\] quanh.

O

Théng luong dién truéng ddy bén trai S, la:
¢ = [E ds = “:EGGE: Idfi’l 7y ]
5 5
=200 [ dS, =-2007.R’
5

¢ = [Eds = [(2002, \ds, 7i,) = 200 [ dS; =200.7.R’
5 Sa

&3

¢=[Eds = [ (2002, )dsii)=0
& &
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DINH LUAT GAUSS

Pién trwdrng do dién tich q gay ra tai bat ky
vi tri nao trén mat Gauss la:

.

drg, r°

E luén cung phwong, clng chiéu véi ds=nds

:E.47rr2:[ L &j(4ﬂr2):&

dre, 1

¢=Ejds=E.s
(S)

Gauss

->Thong Ilwong dién
trirong chuyén qua mat
Gauss ti lé véi dién tich
chdra trong mat Gauss

n _ DH Nong Lam



Vi du:
Cho hé gém 5 dién tich diém(gq;=q94,=3nC, g>=gs=-5.9nC
va q3=-3.1nC). Chon mat kin Gauss nhu hinh ve. Tinh
dién thong gui qua S:

A: @ =-6 x 10°C/g= -678 Nm?/C \
B: @ =—12 x 109C/go= -1356 Nm2/C

C:9 =0 -4"”

D: @ = 2.9 x 109C /o= 328 Nm2/C (g3




AP DUNG DINH LUAT GAUSS




AP DUNG DINH LUAT GAUSS

Xac dinh cudng dd dién trudng tai M gdy bdi mat phang

rong vo han, tich dién déu véi mat dé dién tich mat o > 0.

‘M

.
/{ . /dq‘7°d3
O
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AP DUNG DINH LUAT GAUSS
+ Budc 1: chon mat kin Gauss (S) la mat tru cé 2 day
song song, cach dé&u mat phang (P), cé dudng sinh vuéng
géc véi (P) va chra diém khao sat M.
| i

M=
e .

SR

n _ DH Nong Lam



AP DUNG DINH LUAT GAUSS
+ Budc 2: dién théng gui qua (S) la :
O, =fEdS= [ EdS+ [ EdS+ [ EdS

xungquanh day tren day duoi1

®, =0+E [ dS+E [ dS

day day

/ @, =2E | dS
day

@, = 2ES (1)

il
=J




AP DUNG DINH LUAT GAUSS

+ Budc 3: Ap dung dinh ly O-G: D = I Q (2)

Tu (1) va (2) suy ra:

E= : .Q
2ee, S

o)

E =
2€g,




AP DUNG DINH LUAT GAUSS

Xac dinh cudng doé dién trudng gay bdi khdi cau tam O,
ban kinh a, tich dién déu v&i mat do dién tich khdi p > 0,
tai nhirng diém bén trong va bén ngoai khdi cau.

g™ ~

! > dg = pdV
N\

mat kin
Gauss

/
N _ mat kin
— —— - Gauss

n _ DH Nong Lam



AP DUNG DINH LUAT GAUSS

@déy thing dal vé han

mat Gauss

n _ DH Nong Lam



4. Lién he gitra dié€ va cwong do dién trrong
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1. CONG CUA LUC PIEN TRUONG (BAT KY)

+ cdng nhguyén té
(trong chuyén rdi p i
vO cung nho ds):

E \\ |‘;I_
—_— —_— — e - - /(r !
dW = F.ds = qE ds A / P
KQ.— kO RN/ _
dW =q.——-rds=q.——-ds.cosa
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1. CONG CUA LUC PIEN TRUONG (BAT KY)

W =[Fds=[qEds=[q=rdr
(L) (L) L &
_kCIQJ' I‘dr=rjiﬁ AN
&L r er2 \\\,’/
KO KO e
— =q| — — —— )
/j Wan q[zrm erJ

— Luc dién trudng tinh |a luc thé.

Al TON%ADZG LAM 10/7/2019
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1. CONG CUA LUC BIEN TRUONG (BPEU)

W= qErcos6 W= qEd

H — (E,?) W = 7 — qﬁ,? — qFErcosf = qbd

IR AYeNd |a hinh chiéu cua vecto dich chuyén 7 [én chiéu dwdng strc
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2. THE NANG 2 DIEN TiCH

Thé nang giira hai dién tich diém

u=kI

! (kQ_kQ] :

WM N “ler, e,

Cdng cua Ilwc tinh dién bang dé giam thé nang

WMN =U, —U,

[THAIITON A@NG LAM 1 /7/2%?9
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3. DIEN THE

Doi voi cac truong thé, nguoi ta xay dung cac ham thé. Trong Co hoc, ham

thé cta truong luc thé la thé nang. Nhung trong Dién hoc, nguoi ta chon ham thé cua
dién truong la dién thé .

f + Y nghia: dic trung cho kha ndng thuc hién céng cua
luc dién trudng gitra hai diém khao sat.

—
b

AIITON/ /BH NONG LAM

v="2 =k R

g er

W= V=V =q V|
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N
'C6 hai dién tich diém q,= 8.10™C va q, = -3.10™°C dit trong khong khi tai
“  hai diém M va N cach nhau mot khoang d = 10"'m.

N a) Dién thé gay boi cac dién tich q; va g tai cac diém A, B, C.
b) Cong cua luc tinh dién khi dich chuyén mdt dién tich q = 5.107"°C tur
diém A dén diém C.
-
S M2 A NN
dqi qz

MA =4.10"m NA = 6.10"m
MB = 5.10"m NC =7.10"m
MC =9.10”m >

Théi Ton _ DH Néng Léam \/ \ 1047/2019



VD: Cho q = 10°C dich chuyén trén tam giac

ABC vuong tai A dugc dat trong khong khi

trong dién truong déu cO cuong dd E =

400V/m; vec to cuong do dién trudng song

song CB va hudng tir C dén B; CB = 18cm;

goc C = 60° AH la duong cao.

- a) Tinh VCB, Viga, Vi (neu chon moc dién
thé tai H > V,=0)

= p) Tinh cﬁng cua dién truong lam di
chuyén dién tich g tr A d@én C va tir C dén
B.

= ¢) Xac dinh cuong do dién trudong tai H
néu tai A dit dién tich diém g, = 8,1.1010
C.




zi.y \ 4 A 4
| </
I

- M6t vong day tron ban kinh a, tich dién déu vdi dién tich
~  téng cdng la Q, dat trong khéng khi. Chon géc dién thé tai
vd clng, tinh dién thé tai diém M trén truc vong day, cach

tam vong day mét doan x. Tu do suy ra dién thé tai tdm

vong day.

Ap dung bang sé:

a=5cm;

X =12 cm; o
=22,6.107°C

" -/
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)\ 4
* Budc 1: Chia vong day thanh cac doan nho df bang nhau,

~ co dién tich dq.

\’%
\\\l/,t/\\

Goi 1 la mat do dién tich dai a T~ @?

o
~

@
Pién tich chira trong dt |a: O X M

dqg= 1. d¢
QO

* Budc 2: Dién thé tai M do dién tich diém dq bat ki gdy ra ©
k.d |
o kdg )

Er

Théi Ton _ DH Néng Léam e \ 1J/201 9




\—/ \ = N — o
* Budc 3: Dién thé tai M do ca vong day dan gay ra la: -

'

Nt

kdg kA g
v, =<]LSdV =¢ grq chd[ 288

L Sl @<
\\\.
L: chu vi cua vong day x M
r=+a? +x2 =const
Q

kA2ma kQ o/

—> VM = > —= - :
8\/61 + x° 8\/0 + X w0

S \/
~r
Théi Ton _ DH Néng Lém V \ 1047/2019



\—/ % * Bwére 4: giai toan
| k0

'

Nt

Thdi Ton _ DH Néng Lam

Thay s6: V), = =....=—180(V)
Y elat+ 2

Dién thé tai tam O cua vong day (x=0):




/ \
U \/J

O

O

9

Tac dung luc

O

\'/

Nang luong
9 O ©) o /4
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. MLH DIEN THE VA CP DPIEN TRUONG

Mat dang thé

I
il

jm\

V=430V V=450V V=4+70V

V=-50V V=0V V=+5V
V=-70V V=+70V

—=— Pwong sirc dién tredng —— Mat dang thé

+ tap hdp céc diém trong dién trudng cé cung dién thé

|



4. MLH BIEN THE VA CDb BIEN TRUONG

+ Cong cua luc dién trudng la:

WV V +dV diV = qui: (1)
+ Mat khac:

dW =q(Vy = V)
=q[V-(V+dV)]
2>dW =-qdV (2)

+ So sanh (1) va (2) suy ra:

E.dr=| E.dr.cosa =—-dV
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E.dr=| E.dr.coso. = —-dV

Két luan 1: Vectd cudng doé dién trudng luén hudng theo

chiéu giam cua dién thé.
Két luan 2:

V.tf - VN o I E.cosa.dr
T\t

10/7/2019






