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PIEN TU TRUONG TINH DIEN TS. Nguyén Kim Quang

“If you've ever wondered why the sky is blue, how radio waves can travel
through empty space, or how a satellite stays in orbit, you can find the
answers by using fundamental physics. You will come to see physics as
a towering achievement of the human intellect in its quest to understand
our world and ourselves”.

UNIVERSITY PHYSICS With Modern Physics
Hugh D. Young, Carnegie Mellon University
Roger A. Freedman, University of California
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PIEN U TS. Nguyén Kim Quang

Tinh chét:

A+B=B+A A= Ad+ Ay +Azk
B = B,i + ByJ + B,k

- -

(A+B)+C=4A+(B+0)
cA = Ac
b(cA) = (bc)A = c(bA) = bcA

C= (A, +BYi+ (A, +By)j + (A, + Bk
y

c(A+B) =cA+cB

(b+c)A = bA + cA

PIEN U TS. Nguyén Kim Quang

Tich vo hudng cua hai vecto - Scalar (dot) product

i/ A-B=S=A.B.cosd = A;By + A,B, +A,B,
1
¢
r‘l'l — ” r — — - —
= A ALB=A-B=0
Bcos ¢ - s 5
A-B=B-A
~ Tinh chit: { cA-B=A-cB=c(A-B
Acos s/ /\2\\\ (A-B)
B N C-(A+B)=C-A+C-B
¢ N
e i-1=1;1-7=0
M A -
—d
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PIEN U TS. Nguyén Kim Quang

Tich vecto (hiru hudng) cua hai vectao - Vector (cross) product
[ |V| = ABsing

ViAvaVLlB

| Qui tic ban tay phai

. AxB=

A

¢ - -
5 AXxB= y — AyBy)k

TRUONG TINH PIEN

PIEN TU

TS. Nguyéen Kim Quang

1. Nhirng khai niém mé dau - vVat tich dién

Hién twong tinh dién da duoc nguoi Hy Lap phat hién hon 2.500 nam trude CN.
Sau khi co xat 2 vat: hd phach (amber) hay plastic véi da th, thiy tinh véi lya, ...
Chlng tré nén nhiem dién hay goi la tich dién.

Hai vat tich dién cung loai ddy nhau va khac loai hit nhau.

Twong tac giira 2 thanh plastic Twong tc giira 2 thanh thiy tinh Hai vt tich dién trai diu

Plain plastic rods neither
attract nor repel each

p :I other ...

... but after being
rubbed with fur,
the rods repel
each other.

Plain glass rods neither
attract nor repel cach
o

=
N

4 ... but after being
rubbed with silk,

the rods repel
each other.
+ ++ H+

The fur-rubbed phsllc

rod and the silk
rubbed glass rod
attract each
other .

***\_’**U+t’+++j

... and the fur and silk
each attracts the rod it
(+ ++++
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ONG TiNH DIEN 1 on Kim Quang

(im Quang

i >

Toc tich di¢n sau khi ma sat véi mang sruot plastic

—d
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TRUONG TINH DIEN

1. Nhirng khai niém mé dau — Sét (Lightning)

/
cloud to/’f,:

+
g & + o+

+ + ¥

& e 7 R Rt + *
*+cenreof ¥ A e + . -40°C

+ positve charge ’ tat .« ¥

4 o o * - s+
=T =18

- = .
=~ _smallicentre of &
» pugiln&e charge < 4o

© 1933 Encyclopadia Britannica, Inc.

Lightning - Do ma st trong khi quyén, cac dam may tich dién. Mdt dit bén diwéi dam
may cam ung dién tich trai chiéu tao ra dién truong manh giita ching. Pién thé c6 thé
dat dén hang tram triéu Volt. Cuong dé sét co thé 1én dén hang chuc ngan Ampere.

——

TRUONG TINH PIEN
- L en g
1. Nhirng khai niém mé dau oi
E Atomizer

, . . Bright light
Pién tich c6 cau tao gian doan, bang mot so
nguyén lan dién tich nguyén to e™.
Thi nghiém giot dau Millikan (1909) dé chitng
to dién tich luon bang mot so nguyén lan e. \

Qil droplet /‘?/

bién tich (Electric charge) &
Fe

| e
| Yw

C6 2 loai dién tich: Di¢n tich dwong (gidng dién tich xudt hién trén thiiy
tinh), Dién tich &m (giong dién tich xuat hién trén ho phdch, nhya).
Pién tich nguyén tb (elementary charge): dién tich nho nhat dugc biét trong
tu nhién, d6 16n bang dién tich cua electron (e, &m) hay proton (p, duong).
Diéntichcuae:e~—-1.6x 101 C
Khdi lwgng: m,~ 9,1 x 1031 kg ;
Proton: my~ 1,672 x 102"kg ; Neutron: m, ~ 1,674 x 102" kg
Pon vi dién tich (S1): Coulomb (C)

——
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TRUONG TINH DIEN

1. Nhirng khai niém mé dau -
Vat dan va vat cach dién

Chét din dién (Conductor) cho
dién tich di chuyén tu do trong vat.

Insulating
nylon threads

'~ Charged
T . plastic rod

Cm@
comb
¥

TD: Hau hét kim loai dan dién tot, & /f;
cac dung dich mudi, axit, bazo ... Ll @ ‘: )
" insulator
® 98 ®
A 7 . 0 ‘
Chat cach dién (Insulator): dién e
tich khong thé di chuyén ty do i
trong vat ma xuat hién & dau thi g
. roo9 r mi
dinh xtr & do. ke
TD: Hdau hét phi kim, thiy tinh,
nhya, cao su, nuoc nguyén chat ...  © 7 ¥
¥
P ; ~ A ,.Banfi:p.rlmliw:‘ljy ’ ’ ' Neutral
Chat ban dan (Semiconductor): sl o : g
cé~ tinh chfit trL’mg’ gian gitta chat '2,
dan dién va chat cach dién. e
TD: Silicon, Germanium ... (Chdt cach dién)

TRUONG TINH PIEN

1. Nhirng khai niém maé dau
Vat dan va vat cach dién
Tich dién bai ma sat (Friction)

Tich dién bai cam ung (induction)

Tich dién béi tiép xtc, dan dién (Contact,

Conduction)
Electron Electron buildup
deficiency
Negatively \+-¥;* ‘
charged = ‘g =
rod &> " <
.
Ground
(@) Negative charge onrod  (b) Wire lets electron build-
repels electrons, creating up (induced negative
zones of negative and charge) flow into
positive induced charge. ground.

(ma sat)

= % Negative
charge in
I ground
/

——

has only an electron-
deficient region of
positive charge.

=

(©) Wire removed; ball now (d)
electrons rearrange
themselves, ball has
overall electron
defi

Rod removed;

iciency (net

positive charge).
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PIEN TU TRUONG TINH PIEN TS. Nguyén Kim Quang

Ung dung tuong tac tinh dién - Son tinh dién

Metal object

Spray_ i to be painted
negatively
charged +
" +
paint droplets

+""Positive charge
+ isinduced on
surface of metal.

Paint sprayer

Ground =

Son tinh dién — Electrostatic painting

DIEN TU TRUGNG TiNH DIEN TS. Nguyén Kim Quang

1. Nhirng khai niém mé dau - Nguyén ly bao toan dién tich

Téng dai sé dién tich trong mdt hé c6 1ap la hing s (bao toan).
Pién tich khong 7 sinh ra hodc mat di ma truyén tir vdt ndy sang vdt khac.
Moi qué trinh bién doi tir nhién, phan img héa hoc, phan img hat nhan... deu

bado toan dién tich.
Z q; = const
i

+3-3 +3 -1

+2-2 net 0

Amber Cloth
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PIEN TU TRUONG TINH PIEN TS. Nguyén Kim Quang

2. Pinh luat Coulomb (1784) - Binh luat

Twong tac giira 2 dién tich: .
. 9192
Do I6n lyc Coulomb: F =k 2 QU Fy Foq,
Vecto luc Coulomb: Fyy r Fiy
Forlp p=l q, q,
r T
Pon vi SI: q (C) ; r (m) ; F (N)

2

— ~ 9 m
k= =9.10° (N

4meg
k: hang s6 Coulomb

& hang s dién méi trong chin khéng

n
Nguyén ly chong chét lwc: ﬁo = Z ﬁoi
i=1

15) | Ij:,\l TU TRUGNG TiNH DIEN TS. Nguyén Kim Quang

2. Dinh luat Coulomb - Phan bo dién tich lién tuc

- Phan bd dai: ~ dg=A.dl

A - mdt dg dién tich dai (C/m) Fré r
- Phan b6 mat:  dQ= ©.dS V 8/
Adx = dQ cdA=dQ pdV=dQ

Linear charge Area charge Volume charge
density density density

G . mdt do dién tich mat (C/m?)
- Phan b khéi: dg= p.dV

p : mdt dé dién tich khoi (C/m3)
Yéu t6 (phan tir) dién tich dq tac dung Ién dién tich qq:

qo-dq
r2
Luec tinh dién do toan bg vat tich dién tac dung lén dién tich qg:

n
- - - - d
(f=Y ) = = [dF=ra, [

i=1 Vat Vat

(o = kA5HF) == dF = k227
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PIEN TU TRUONG TINH })IEN TS. Nguyén Kim Quang

2. Pinh luat Coulomb - Thi du

1) Hat o 1a hat nhan ciia nguyén tir Heli, c6 khdi lugng m= 6,64 x 1027kg va
dién tich q=2|e|=3,2 x 101°C. So sanh luc twong tac tinh dién véi luc hap dan
gilra hai hat o.

Luec tinh dién giita 2 hat a 3 luc ddy nhau, xuyén tim (cting phuong)

Luc hip dan giita 2 hat 13 Iuc hat nhau, xuyén tam.

Do 16n cua luc:

q2

- 4me, r2
mZ
- Hép dan gitra 2 hat: Fg = Gr—2 Vi G=6,67 x 1011 N.m2/k92

- Tinh dién giita 2 hat: Fe

F 1 2
Sosanh do I6n: — = a4 _ 3,1 x 1035
Fg  4meyGm?

PIEN TU TRUONG TINH DIEN TS. Nguyén Kim Quang

Ung dung twong tic tinh dién cia may photocopy (Xerography)

Corotron

= Selenium ¢
a\ur?:i]num Negatively “w
Frp charged Corotron
toner for paper
First stage: Second stage: Third stage: Fourth stage:
Charging Positive image Toner attracted Toner pulled
the drum made on drum to image from drum by
highly charged
paper

—d
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PIEN TU TRUONG TINH DIEN

Ung dung tinh dién trong may in laser

Remaining
charged region

PIEN TU TRUONG TINH DIEN

Ung dung tinh di¢n ciia may in phun (ink-jet printer).

Paper
Deflection

plates
Charging
electrode

Ink reservoir

——— 1]
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PIEN TU UONG TINH PIEN

Final filter

’ Collecting grid
~ (negative)

4 Charging grid
* (positive)

w
L

AN AR LAY
ANLLLLRRRRRR RN

-
000000

(a) (b)

Khi thodt di qua cdc I6p leéi tich dién trdi ddu.

PIEN TU TRUONG TINH DIEN S. Nguyén Kim Quang

So do thiét bi loc khi bang phwong phdp phong
dién hoa (Corona discharge), rat hiéu qua voi nha

The high negative electric
potential maintained on the

C(;‘I\ll‘ill \vir.c creates a corona mdy dOA’t than nhiéu bui khoi.
discharge in the vicinity :
of the wire.

Insulator

Clean air
out

Dirty

air in

Dirt out

(b) thiét bi loc khi hoat dong (c) thiét bi loc khéng hoat dong.

—d
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TRUONG TiNH DIEN 78S. \gu‘\‘fu Kim Quang

PIEN TU
3. bién trudng (Electric field)
; . Test charge ¢,
DPién tich tao ra xung quanh né mot dién
treong. Mot dién tich dat trong dién
truong s€ chiu mot luc tinh dién.
Pién trwong la (mdi) truong trung gian . ;
X L sea e s aen ir E is the force per unit
t t tac cac tich.
ruyén tuong tac dién gitra dién charge exerted by A
on a test charge at P.

E (due to charge (J)

o ez

Vecto cuwong do dién truwdng tai mot

diém: ¥
— —
E=—  (N/Chay V/m) LrFy
9o The force on a posilivé test charge ¢, points
in the direction of the electric field.

Dié¢n truomg ciia mdt dién tich diém Q:
C =
_ 1 g + +
41gy 12 ¢

F, E (due to charge )

& 4o
1
Biéu dién vecto: E = g s The force on a negative test charge g, points
41‘[80 I'2 opposite to the electric field.

—d

15) | li:,\l TU TRUGNG TiNH DIEN TS. Nguyén Kim Quang

3. Pién truéng - Nguyén ly chong chat dién trueng

Vecto cwong d§ dién trudong tai mdi diém do hé dién tich tao ra bing tong
vecto cuong do dién truong do méi dién tich tao ra tai diém do.

- Phén bb dién tich roi rac: - Phan bé dién tich lién tuc:
. N = B dF = k dq_
E= Z Ei - = r_z r

i=1 Q Q
E, 4
WE Agi
r
i B
P Jo! ;
| \
\ ‘\
\\ \
0.40 m Y 0.50m ‘\‘ r
\\\\ \\\
3 Pe
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PIEN TU TRUONG TINH })IEN TS. Nguyén Kim Quang

3. Pién trueng - Thi du
1) Pién truong ciia mdt lrdng cwe dién tai 1 diém trén truc ddi xirng
Do 1on dién truong do —q hay +q gay ra tai P:
9_, 9
r2 (% +y?)
Do tinh ddi xtng, vecto dién truong tong hop E // truc
x va hudéng vé phia dién tich —q c6 d6 1on:

E1:E2=k

a
E = 2E;cosf = Zk%cose Vé&i cosb = T

a 2a
= E =2k = k——__
r (a% +y?) />
bat p=g.2a : mémen ludng cuc dién
p

SE=k—
@2 +y2)72

. p
Khi a <<y, Ezkﬁ

PIEN TU TRUONG TINH DIEN TS. Nguyén Kim Quang

3. Pién trueng - Thi du
2) Pién truwdng ciia mot day thing tich dién déu
Dién tich dwong Q phan bd déu trén day thing dai L mat do A. Xac dinh dién
truong tai P trén truc x cach dau thanh mot khoang a.

Phan tir dién tich:  dQ = Adx

Sinh ra dién truong dE:
dx
Adx
dE = k— H e X
x2 E : h
L < P - x
dx L >
> E= k?\f ) a
X

a+L
_ _LQr_ 1y, Q
:E_kl[_;]a _kL(a a+L>_ka(a+L)
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PIEN TU TRUONG TINH DIEN

TS. Nguyén Kim Quang
3. Pién truong - Thi du
3) Day thing tich dién déu

. dQ Ady
Dién truong dE: dE = k— = k—-
r r

X X
dEy = dE.cosa ,cosa =—=>r=——
r Cosa
Ady. cos® a *
Ey = [ dE.cosa =k | ———
X
L L
. da
Voiy=xtgo =dy=x—
cos? a
7]
A A, =
Ex = k; f cosa. da = k; (sina, — sinay)

51

Tu'(mgtutinhEy: dEy=—dE.sina,sina=X=>r: .y
o r sina
A : A
=>Ey=—k—f sina.da = k—(cosa, — cosa;)
X X

£51

—d

PIEN TU TRUONG TINH DIEN

TS. Nguyen Kim Quang

3. Pién truong - Thi du

4) Pi¢n trudmg ciia mdt cung tron tich dién déu

Phan tir dién tich dQ=\Rd0 sinh ra y
dién truong dE: :
dQ ARd®  Ade R~ Rde
dE—kﬁ—k Rz _kT . \
iqo @ < & x
voi = 2RO, dF 6,
Ad6
dE; = dE.cos(0 + 1) = —chose R
)
E=E; = k)\fo 0.d6 = Zk}\('e)— in®
=Ebx = R ) cosb.duv = R SiBo) = 4meR2%0, St
—Yo
. 2\ 2Q
- Khi 0,= n/2 (Nita vong tron): = —k— = —k—
o= /2 (Nita vong tron): E k R kT[RZ
- Khi 8, — 0 (Dién tich diém): E = —k%
—d
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PIEN TU TRUONG TINH DIEN TS. Nguyén Kim Quang

3. Pién tru'éng - Thi du
5) Pién trudong ciia mdt vong tron tich di¢n déu
Mot vat dan hinh tron ban kinh a mang dién tich Q phan bd déu (hinh vé). Xac
dinh dién truong ¢ diém P nam trén truc cua vong tron, cdch tdm mét doan x.

Phén ttr dién tich dQ sinh ra dién

truong dE:
d
dE = k—Q
xd
dEy = dE. cosa = k—Q
Dién truong tai P ¢6 phuong 0

trén truc doi xung x:

E—E—de —kxfdQ—k Qx
=Ex= | dEx=kg [ A=k
3 3 (x2 4+ a2)7/2

l)IEN TU TRUGNG TiNH DIEN TS. Nguyén Kim Quang

3. Dién trueng - Thi du
6) Pién trudng ciia mdt dia tron tich dién déu
Xét phan tir dién tich Ia hinh vanh
khéan vi cap, ban kinh r:
dg=oc(2nr.dr)=2nordr
Ap dung két qua dién trudng sinh
bdi vong tron tich dién déu:

dqg.x 2mordr.x \| @ Jd.r"' "
dE, = k —=k ; \ O
2+1)72 (241272 \ '

R
f f rdr
2 250 (x2 + r2) 3/,

-2l -2l

Khi x<<R (gan mdt vit dan): E = ol2s,

CuuDuongThanCong.com https://fb.com/tailieudientucntt 15
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DIEN TU TRUONG TINH DIEN TS. Nguyén Kim Quang

3. Pién tru'éng - Du'eng sirc dién trudng (Electric field lines)

La dudng (cong) tudng twong dugce vé ra trong khdng gian sao cho tiép tuyén
& moi diém trung voi vecto dién truong tai diém do. Chiéu duong stc theo
chicu vecto E.

Puong sirc dién truong 1a nhimng duong cong ho (mdu do), xudt phat tir dién
tich duong va keét thuc ¢ dién tich am, hodc ra vo cung.

Mat d6 duong st dién truong ti & v6i do 1on cia dién truong tai mdi diém.

Field ;t E, Field at
point

Electric
field
line

DIEN U TRUGNG TINH DIEN TS. Nguyén Kim Quang

4. Pinh luat Gauss (1777-1855)
Thong lugng dién trudng (Dién thdng, Electric flux)
Electric flux:

flux=® = FEAcos® D= IEcosBdA .
4

A 1w dA

e
Electric
field

Thong lugng E qua mat vi cap dA:  ddg = E, dA = Ecosf. dA = E-dA

Thong lugng E qua mat A: Pg = debE = fﬁ -dA (N.m?/C)
A A

Thong luong E qua mat kin S: &g = fﬁ -dS
SN

Thong luong E qua N mdt: Pg = Z D;

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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PIEN TU TRUONG TINH DIEN

4. Pinh luat Gauss - Phat biéu dinh luat

Thong luong dién truong toan phan qua mot mat kin bang tong dién tich chira
bén trong chia cho g .

Dp = f B aS = Qurong Chira dién méi: dp = f D - dS = Qtrong
€

D =epeE  (CIM?): Vecto cam img dién (Eletrical induction )
E field lines

PIEN TU TRUONG TINH DIEN

4. Pinh luat Gauss - Phat biéu dinh luat

Charge ¢4 does not contribute to 4

\

PRt s S
the flux through any surface g (> e =1
because it is outside all surfaces. / II ,.llr ad B )

1y @20 A,
Seb ¢ g ! L
1 I
1 s A
3 @ % \ ‘\ * 0 i Q ;’
/ ~a B 7
N ‘\ Y i /,
g \ B
Nox \) Q 4%
N 2
S -7
@ s
g5 So
Tim thong luong dién truong qua 4
S” mat kin S, S,, S5, S, ?
CuuDuongThanCong.com
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TRUONG TINH DIEN

PIEN TU
4. Pinh luat Gauss - Ung dung tinh dién trudng
1) Pién truong trén bé mit vat din

Chon mat Gauss S kin (mau tim) la

) Outer
mat tru di nho, dién tich day A. Sitfaceof
Pién truong bén trong vit dan bang 0 charged

conductor

Vecto E gan mdt ngoai vt dan c6 do
Ién khdng doi va vubng goc voi mat
day A tai moi diem trén A.

¢E—j§§-d§=E de=EA surface
day A
(DE —EA= qtrong _GA
€0 €0
o
= E=—
€0

TS. Nguyen Kim Quang

A

TRUONG TINH PIEN

PIEN TU

4. Pinh luat Gauss - Ung dung tinh dién trudng

2) Qua ciu dén dién tich dién déu (Tich dién mat)

Chon mit Gauss S kin (mau tim) la mat cau
dong tdm, ban kinh r.

Vecto E ¢6 do 16n khong dbivavuong 4
goc véi mat S tai moi diém trén S. +

R \
dp = ng -dS = Ejg dS = E. 4mr? e

E(R)= % L/

- Bén ngoai vat dan: P

Inside the sphere, the

DL Gauss: & = a

TS. Nguyen Kim Quang

Gaussian surfaces
atr = 2Rand r = 3R

Outside the sphere, the magnitude

_~of the electric field decreases with
" the square of the radial distance

[from the center of the sphere:
I I 1 g

|
I
P ‘
€ electric field is zero: } } I E=

E = 0. Yo

. 1 q e i

3 = — H | !

4mey 12 ERpS |5 ! ,

o R 2R 3R

- Bén trong vét dan: E=0 (Yrong= 0)
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ﬂll;iN TU TRUONG TTNH DIEN TS. Nguyén Kim Quang

4. Pinh luat Gauss - Ung dung tinh dién trudng
3) Qui cu cich di¢n tich di¢n déu
(Tich dién khéi)

Chon mat Gauss S kin (mau tim) la mat
clu df“)ng tam, ban kinh r

Spherical insulator

Gaussian

Lo3A 12 ~ e on ~ surface
Vecto E ¢6 d¢ 16n khéng doi va vubng

g6c voi mit S tai moi diém trén S.
oL ER) =
¢E=fE-dS=E.4Ttr2 10
E= 2 ==
S _ TEY I
Dién tich phan bd trong mit Gauss S:
Q 4 r3
Qu = pVyr =g——7mr® = R3
%‘I‘[R3 3 R "
i 3
- Bén trong qua cau: ®g = E.4mr? = —3 r<R
EoR
- Bén ngoai qua cau: &g = E. 4mr? =% =>E= 41'[80r_2 , ¥ >R

DIEN TU TRUGNG TiNH DIEN TS. Nguyén Kim Quang

4. Pinh luat Gauss - Ung dung tinh dién trudng
4) Day thing dai tich dién déu

Gaussian
Chon mit Gauss S kin (mau tim) la mat e
tru dai |, tiét dién tron ban kinh r.

Vecto E ¢6 d6 16n khéng ddi va vudng
goc voi mdt xung quanh tai moi diém.

¢E=jgﬁ-d§=E de=E.21trl

S Xq
Al
DbL Gauss: g =—
€0
. 1 2
= E= -
2TEg T
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PIEN TU TRUONG TINH PIEN TS. Nguyén Kim Quang

4. Pinh luat Gauss - Ung dung tinh dién trudng
5) Miit phing v0 han tich dién déu
Chon mat S kin (mau tim) 1a mat tru dién
tich day A.
Vecto E ¢6 d6 16n khong déi va vudng goc

véi 2 mat day.

¢E=3§E-d§=ﬁ fdA=2E.A

) Gaussian

2 day surface
oA
DL Gauss: &p = —
€

E (o)

= E=—
2¢gg

15) | lj:,\l TU TRUGNG TiNH DIEN TS. Nguyén Kim Quang

4. Pinh luat Gauss - Ung dung tinh dién trudng

6) Hai mit phing song song tich dién trai diu

Chon mit S, (hoac S,) 1a mat tru kin E B
(mau tim), dién tich day A. ——

Vecto E c6 d 16n khong ddi va

vudng goc véi mat day trong vung e

gn}a 2 l’l’lét phél’lg tich dlén Cylindrical Gaussian
surfaces (seen from

the side)

-p-+++J

¢E=f#§-d§=E dA=E.A .
e

S1 day

oA
CDE =

€o

Dién trudng gitta 2 mdt phang tich dién trai dau:

o
= E=—
€o

Dién truong bén ngoai 2 mat phang tich dién trai diu: E =0

—d

20
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TRUONG TINH DIEN

TS. Nguyen Kim Quang

PIEN TU

5. Thé nang dién (Flectric potential energy)

Céng ciia Iy tinh dién lam dich chuyén dién tich q, tir diém a dén b:
=F-di=F-d3=F.ds. cos(F d3) = F.dr

Test charge g, moves froma to b

Cong vi cip:  dW
b
= [Feas
a

o) )

Ta I'y

=> CoOng cua lue tinh dién khong
phu thudc quy dao ma chi phu
thudc vi tri dau va cudi.

= W=7§F-d§=0

K== 990 dr along an arbitrary path.
2 B
r v

||
B o— &

Coéng cia luwe tinh dién lam dich
chuyén q, gitta 2 diém bang do giam
thé nang dién gitra 2 diém do:

Wa—>b =-AU= Ua_ Ub

TRUONG TINH PIEN

TS. Nguyen Kim Quang

PIEN TU

5. Thé nang dién (Electric potential energy)

Thé ning dién cua dién tich diém q, trong truong hop:

U=kido
N

+2+%+) kqozr—‘

£ i

r
- H¢ dién tich diém: U = kq (

- Hai dién tich:

i=1
L (ﬂJri:Jr@)
dmeg \ry oy
Up)
"2 43
—_
L dq
- Phan bo dién tich lién tuc: U =kq, | —
He
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PIEN TU TRUONG TINH PIEN TS. Nguyén Kim Quang

6. Dién thé (Electric Potential)

Dién thé tai diém dat qo la thé nang dién tng véi mot don vi dién tich duong tai

do: U q _ 1 (9 4
V=— (V = J/C) V'-,: 4are, (r, - ) N i‘})
%o 12
‘ . 1
Pién thé tao boi dién tich diém q: V= —— 3
4meg T
A A s -2 _ _ 1 qdi
Do hé dién tich diém: V = Vi = —
. 4meg L Ty
1 1
.. 1 dq
Do phan b6 lién tuc: V= [ dV = —
4me, r
Vit Vat

N
A A I SR WMN = 1=
Hi€u dién the gita 2 diem: Vi — Vy = p = | E-ds
0

Dién thé tai 1 diém trong dién truong: Vi = f E-d3  khichonV,=0
M

—d

15) | li:,\l TU TRUGNG TiNH DIEN TS. Nguyén Kim Quang

6. Dién thé - Thidu
1) Déy dan thang rat dai tich dién déu, mat do A. fE,
Xac dinh dién theé tai diém cach day mot khoang r.
r
Ta c¢6 dién truong tai diém cach day mot khoang r:
— A F
© 2me,r W
N N N
v V—fﬁd"—fEd— A fdr— A
MTANT r= rr_21rso r  2me, Iy
M M M
A g
ChonV=0061y=r,: V= In—
on VN N0 21 " r
% A
Neurp=1: Vv=-— Inr
ey
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TS. Nguyen Kim Quang

TRUONG TINH DIEN

PIEN TU

6. Dién thé - Thi du
2) Vong day tron ban kinh a tich dién déu Q. Xac
dinh dién thé tai diém P trén truc cach tam vong
tron mot khoang x.
Xét phan tir dq sinh ra dién thé dV tai P

__dq
"~ 4meor

1 Q
1= dneg iz + a2

. 1
bién the tai P: V=JdV=—Jd
4nsorQ

Céch khéc:
Biét dién truong sinh boi vong day tron: E = E, = k

o x
(x2 + a2)3/2

[o0] [o9]

X 1 Q

X

v=fEde=ka

dx =
(x2 + a2)’/2 41y Vx2 + a2

PIEN TU

TRUONG TINH PIEN

7. Lién hé giira dién trudng va dién thé

Cong vi cAp ciia lyc tinh dién:

TS. Nguyen Kim Quang

Vincreases V decreases
= = as you move 7 as you move
dW=F-ds = qOE ds=-dU = _quv inward. outward.
ds = Eqds = —d av
= E-ds = Egds = —-dV = Ej i <
. av av av
= = ——" _— -
X aX rHy ay VA aZ
E = E, 0 + Eyj + E,K v, V. Vg
= = = PR _] _ —
xl T Ey) T B ax oy oz
Bitu ditn vecto E: B = — (10472 + k2 )v
1€u dien vecto B = laX ] ay 9z

E= —gradV = -7V
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PIEN TU TRUONG TINH PIEN TS. Nguyén Kim Quang

7. Lién hé giira dién trudng va dién thé - Thi du
bia tron ban kinh R tich dién déu Q. Xac dinh dién thé tai
diém P trén truc x cach tdm dia mot khoang x.
Xét phan tir dq:

dq = 0dA = 0(2nrdr) = 2nordr
Sinh ra dién thé dV tai P:

d 2mordr
4 _g

dv =k =
Vr2 + x2 Vr? + x2

R
DPién thétaiP: VvV = f dvdr
r=0

R
2r R o
_ _ [2 2 — /n2 2 _
V—ancfz r2+X2dr_2ﬂkc( r +x)r=0—280( R% +x x)

15) | Ij:,\l TU TRUGNG TiNH DIEN TS. Nguyén Kim Quang

7. Lién hé giira dién trudng va dién thé - Thi du

Dia tron ban kinh R tich dién déu Q. Xac dinh dién thé tai
diém P trén truc x cach tam dia mot khoang x.

Ta co:

o X
Ey=— |1 - ———
* 280[ \/X2+R2]

Dién thé tai P:

(o) [o2]

o 2x
= frsm i [
* 28oX 2Vx? + R?
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TRUONG TINH DIEN TS. Neuyén Kim Qua

8. Mat dang thé (Fquipotential Surfaces)
Mait ding thé 1a mat trong khong gian, trén d6 dién thé tai moi diém déu bang
nhau (dwong mau xanh).
= Cong luc tinh dién dich chuyén dién tich trén mot mat dang thé bang 0.

Vecto dién truong vudng goc véi mat diang thé tai moi diém va theo chiéu giam
(manh nhat) cta dién thé.

High charge density,
high electric field

Low charge
density, low
electric field

Equipotential
surface

DIEN U TRUGNG TINH DIEN TS. Nguyén Kim Quang

_ - V=430V V=450V V=170V
A Vv=-T0V Vv=+70V

—— Electric field lines ~—— Cross sections of equipotential surfaces
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TRUONG TINH DIEN

EEEEEEEFELEREE]
L Ventricular
: depolarization
.Atf‘lal\ P'
depolarization [ I
1
ik Y
€ Ventricular repolarization -
LELEEREEEE R EREEE

Electric Potential and the Human Body
Electrocardiography (ECG, EKG)

———— T

Heater
current

Cathode  Anode

Horizontal
deflection plates

A

| / /
Vertical
deflection plates

TRUONG TINH PIEN

Cathode Ray Tube (CRT)

Path of
electrons
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PIEN U TRUONG TINH DIEN TS. Nguyén Kim Quang

9. Ludng cuc dién (electric dipole)
La cap dién tich bang nhau va trai ddu (+q va —q) dat cach nhau mot khoang d.

Tich sé dién tich g va khoang cach ludng cuc d duge goi 1a moment ludng
cuc: p=qd (C.m) TX

Vecto moment ludng cuc dién: p = q. d

1@
Dién truong do ludng cuc 14 tong vecto dién truong do é ﬁ) Z;
2 dién tich sinh ra: | I
” -@
- Tai diém trén truc luong cuc x: - =
p=qd

. p
Khix>>d, E, = ZkF

- Tai diém trén truc z vuong goc voi truc cua luéng cuc:

. p
Khi z>>d, E, = kZ—3

15) | [j:,\l TU TRUGNG TiNH DIEN TS. Nguyén Kim Quang

9. Ludng cuc dién (electric dipole) - Bat trong dién trudéng

Téng lyc tinh dién tac dung 1én ludng cuc bang 0 nhung momen ngau luc
(torgue) T noi chung khac 0. S o
=gk

_ . . T® . PN
= F.d.sing= qE.dsin ¢p=pE.sind 17 —
E d_/+q

Biéu dién vecto: T=pxE o |dsing
Y

Ngau lyc T 1am ludng cuc quay mot goc dg s& sinh cong dW tuong tng d giam
thé nang dién c(lga ludng cyc: dW = —td¢= —pE.sin.d$p = —dU
2

Cong: W= f —pEsind.do = pEcosdp, — pEcosdp; = U; — U,
b1
W = —pE(cosd,—cosd,)
Thé nang dién cua ludng cyc p trong dién truong E: U = —pEcosd = —p - E
(U=0 khi ¢=r/2))
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PIEN TU TRUONG TINH PIEN TS. Nguyén Kim Quang
TOM TAT CONG THUC
. . 1
1) Luc Coulomb: F =k 1027 p=7 k=— =910
r r 4meg
Q

2) Dién truong clia mot dién tich diém Q: E —# (NIC=V/m)

- 4megr
N
3) Dién truong ciia hé dién tich: B = Z E;

. . d
He dién tich lién tuc: F = f dF = k f ai B
Q 2

r
y
|
4) Pién trudong cia dong dién thang: dy :@\\
A . N
Ey = k;(smocz — sinoy) | % TR i
A (_x) Oil i v :
E, = k;(cos o — COS (y) - T dE

PIEN TU TRUONG TINH DIEN TS. Nguyen Kim Quang
TOM TAT CONG THUC v
5) Pién trudng cua mot cung tron tich dién déu: R 2 Rao
A Q . E 0 |
E= Ex = _Zkﬁ (Sll’leo) = —msmeo :ﬂi P f 1

6) Pién trudng ciia mot vong tron tich dién déu:
Qx

E=E,=k——————
Y 24 a?)e

7) Thong luong E qua mat A:  &p = fﬁ -dA
A
8) Dinh luat Gauss:  &p = f E-dS= @ (N.m2/C)
0
o

9) Dién truong trén bé mat vat dan:  E = o
0
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PIEN TU TRUONG TINH PIEN TS. Nguyén Kim Quang
TOM TAT CONG THUC
s 3 1
10) Dién truong cua qua cau tich dién déu: E = 4 (r>R)
4meg r2 1 K,
. s o 1 A r
11) DBién truong cua day thang rat dai tich dién déu: E = -
2TEg T SRR
. 3 o
12) Bién truong ciia mat phang vo han tich dién déu: E = P
0
13) Pién thé tao boi dién tich diém q: V= —— 3 (V)
4meg r
. 1 .
14) Dién thé tao boi hé dién tich: V = Z v, = tl
i 4meg L T
1 1
. . 1
Hé dién tich lién tuc: V= J dv = %
4meg r
Hé Hé
N X ot 1A X M A, qa: A o
15) bién thé tao bdi day dan thang ratdai: V= In—
21‘[80 r

—d

TRUGNG TiNH DIEN TS. Nguyén Kim Quang

PIEN TU

TOM TAT CONG THUC

16) Dién thé tao boi vong day dan tron tich dién déu:

V= ! Q
- 4megVxZ + a?

N

‘A A L e~ 2. _ WMN _ = -

17) Hiéu dién thé gitra 2 diém: Vy — Vy = = | E-ds
M

Jo

18) Pién thé tai 1 diém trong dién trudng: Vy; = f E-dg khichon V=0
M

A s aia A ov av av
19) Lién hé gitra E va dién thé : Ex=—&;Ey——a—y;Ez=—£
- ,0 0 -0
E=—(1&+]a—y+k£>V=—gradV
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