Giang vién chinh PHBKTPHCM: Th.S NGUYEN — MINH - CHAU
Chuong 1: PONG HOC CHAT PIEM

1.1 Cé4c khai niém co ban:

- Chat diém 12 1 vat c6 khdi lugng, c¢6 kich thudc rat nhé so v6i khodng cdch va kich
thuGc cua vat khéc.

- Hé chat diém: 1a tAp hgp nhiéu chi't diém rdi rac.

- Vatrin: 12 tip hop nhiéu chit di€m phan bd lién tuc va c6 mdi lién két rin
(khodng céch gifta cdc chit diém 12 khong thay d6i).

Vd: Pong cit khong phai 1a vat ran do khodng cdch thay ddi.

Cuc gach: vatrin.

- Chuyén dong: 1a sy thay ddi vi tri cia chit diém trong sudt qud trinh chuyén dong.

- Heé quy chi€u: 12 hé vat quy uSc ditng yén d€ khio sit cac vat khdc chuyén dong
ddi véi né. Thudng ngudi ta gin hé truc toa dd vao hé quy chiéu.

1.2 Phuong trinh chuyén dong ciia cha't di€m:
- Vectd vi tri clia chat diém:
F=xi+y.j+zk
X, Y, z la ham theo thoi gian t.

Toa d6 diém M:

N < >

s

- Phuong trinh chuyén dong ciia chit diém M: .
*vecto vi tri
* toa d0 diém M

- Quy dao ctia chit diém M: f (x,y,z) = 0: 1a tap hgp
cdc vi tri clia chat di€m trong sudt qud trinh
chuyén dong.

- Mudn tim phudng trinh quy dao ctia chat diém, ta khir t & phuong trinh chuyén
dong chat di€m: 2 dang
+ Dang 1: phuong phép th€
+ Dang 2: sin & cos theo t: 4p dung sin® + cos” = 1

—

vd:  F =%Y+(t2 ~2)j

MX:% {[szzo
=
y=t'-2 y=(x)" -2

=y=4x"-2=0
Gi6i han quy dao:t>0—->2x>0—->x>0
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F=(Acosot)i +(Asinat) ]

X
x=Acosat |05 = A
=M As t<:>

y=Asma sin ot =
A

2 2
sinza)t+cosza)t:1<:>y—2+—2:1

A

Trudng hgp nay khong con gidi han quy dao
1.3 Vecto van toc:
1/ Vectd van téc trung binh: 9

t—>M, —>r

t, >M,>r,
t,-t At ) .

2/ Vectd van toc tic thdi: 9

§=1im X . ;
A0 At biém dat: diem dang xét

G- dr Phuong: ti€p tuyén vdi quy dao tai M
dt Chiéu: cting chiéu chuyén dong

T=X+y,+7, o 1on: [§ = 9=/92 +92 +9:
¢ dt o dtY dt

)3 (&)

dt dt dt

F=@t+1) +t7]

9=10+24

=3[ =1+4°

1.4 Vecto gia toc:

Vd:

1/ Vectd gia téc trung binh: a y
t1_>'v|1_)‘§1 = 92_91 Ag
t, >M, > 8 it At

Tinh ti€n 9,vé 9 => AJ— 5:%

2/ Vectd gia toc tic thoi: a

v
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. AJ
a=lim—

At—0 At
_ dé
d=—o

dt
d=a.i+a,.j+ak

dg dlg d d'9y - d'gz "
I + ]+ k

dt dt dt dt

Piém dit: diém dang xét M

Phuong: dudng thing di qua M
Chiéu: huéng vé bé 16m clia quy dao
bo 16n:

| =a=,a+a; +a;

|- d’x 2+ d’y 2+ d’z
dt? dt? dt?

T (ST (2] (2

§:T+2t]:>a:c:j—fzof+2i:>|a|: 0°+2° =2

Vectd gia toc tite thoi dudce chi€u 1én phuong tiép tuyén va phép tuyén, ta c6 vectd gia
toc ti€p tuyé&n &, va vectd gia toc phap tuyén &, .

—

Vectd gia tdc ti€p tuyén

Piém dit: di€m dang xét
Phuong: ti€p tuyén véi quy dao tai M (ciing phuong 9 )
Chidu: d9 >0, 9, > 9, : chuyén dong nhanh din =>4, TT 9

d3<0, 4 <4:chuyén dong cham dan => a, N g

R

b6 16n: |ét| =3, =4

Vecto gia toc ti€p tuyén & dic trung cho sy bién doi vé& do 16n ciia vectd van tdc. Chiéu

dic trung: chAm dan, nhanh dan.

a

n

Piém dit: di€m dang xét

Phuong: dt L ti€p tuyén v6i quy dao tai M

Chiéu: huéng vao tAm clia vong tron quy dao tai M
e

(R: ban kinh quy dao tai M)

Do d6 d€ tim ban kinh cong: phai c6 d6 16n Jva a,.

Vecto gia toc phdp tuyén & dic trung cho sy thay ddi vé phuong clia vecto van tdc.

|,| nhé =>R 16n
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|én| 16n => R nhé

Vectd van tdc tic thdi:
i-3 +4,

& =4a’ +a;

d dic trung cho sy thay d6i vé do 16n va phudng clia vectd van toc.

1.5 Chuyé&n dong thang:

2
Qu¥ dao la dudng thing: > R=0 —>a, =0 (vi a, =lS%;R=oo—>an =0)

Nén dua chuyén dong thing vé 1 truc -> chi cin 1 thanh phin d€ bi€u dién.

F=xi > X
§=9XT—>9~3X=%
dt
- dg  d’x
d=ai—va~a=—1t=—
dt dt

1/ Chuyén dong thing déu: (3 = const)

X t
3z3—?z¢0%t:>dXz9dt@jdx:gjdt©x=3t+x0
0

Xo

2/ Chuyén dong thing thay ddi déu: (ﬁ = const)
a,=0=a = & =const

dg

T dt

dx

9 t
a - |d=aldt= %=at+ 9 =
9{ ! ° dt

X t
:>Idx=£(at+l90)dtc>x—xo =;at2+z90t

Hay:
x:%at2 + 9+ X,
$ -9, =2a(x-x,)

ciing chiéu 9 — chuyén dong nhanh din déu
ngugc chiéu 9 — chuyén dong chim din déu

QD
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1.6 Chuyén dong tron: quy dao la dudng tron = R = const

1/ Vectd van toc géc @ : . 2 . R -
v : & bi€ém dit: V di€me truc vong tron quy dao (vecto truc)

Phuong: truc ctia vong tron quy dao

N Chiéu: theo quy tic vin nit chai
@ g S
‘CT)‘ » d R) 1dS 8
b6 16n: W =0=—""=—""—"=—".—"—= =
' dt dt R dt R
Lién hé gitra g, o, R 9=axR

2/ Vectd gia tdc goc:

biém dit: V di€metruc vong tron quy dao (vectd truc).
Phuong: truc ctia vong tron quy dao .

Chiéu: dw>0— S cing chiéu & (chuyén dong nhanh din)

dw < 0— S ngudc chiéu @ (chuyén dong cham din)

Ry

d(&j

=~ dw R 1 d% a
DAlé . l;:“:_:—z . — _t
en ‘ ‘ dt dt R dt R

Lién h¢ gitta ét,ﬁ, R a, = ,Ex R (d, cung chiéu 4 : nhanh dan)
a, =pR
2 2 2
a, =L @R _ 2R
R R

a=,a’ +a’ =R\w'+p

3/ Chuyén dong tron déu:

‘9‘ = const
= a, = const
R = const

@ = const
9 t
w=d—9:>Id9=wIdt:>0=wt+90
dt )

4/ Chuyén dong tron thay ddi déu:
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/3 = const

,a, = f.R = a, = const
R = const

,B——:> Ida) ,Bjdt:>a) P+ o,

9 t
- '[ I,Bt+a)0 Jdt = 6 =— ﬁt2+a)0t+00
4, 0

o’ -o; =2p(0-6,)

1.7 Chuyén dong trong gia toc g :(chuy&n dong parabol)
a=g=-9j ()
dJ = -
d=—=d4=-gj.dt
a - ¢

dJd= j gj.dt
0

Ocos!—.cm

& 8|; =-gtji=9-9,=-gt]
Ma: 3 (3 cosa) (3 sma)j
= §=(8,cosa) +[ —gt)+9, s1na}j _ar (2)
s bl b4 dt

8 s,

J

3 (4, cosa )i +(-gt+9, s1na)]]d

o-_,._.

ma: ‘g‘ =% +9;

"l

-, =(9 cosat)l +{—Egt j+(9 smat)}]

ST, =39 (cosa)ti 7{—%gt2+9 (sina)t }]

=r=[4 (cosa)t].f+[—%gt2 +9, (sina)t+ h}]
%,—/

X

y

=> phuong trinh quy dao:

=(Gcosa)t=>t=
9, cosa
M { 3)
y =—Egt2 +9 sinat+h

=> y=—LX2+(th().X+h (4)

2 2
28 .cos” a
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Céc van dé thudng gip:

e ( dd cao cuc dai: (B): ti€p tuy€n nim ngang —> $=0:85=0

gy =0= G4 =9, cosa =9, => tB:9051na

2
Tac6: a, =— => 5

R R %
g &
B Mg

Vidallg=a,

e D0 cao max: thé tg vao (1)

= y:—%gt2 +(9,sina)t+h

2 1.2 :
= Vs :—lg.—190 51r21 a+905ina—9° "R ih
2 g
2 .2
:yB:%SOSI%_Fh

e Tai diém cham dit (C):

* Thoi gian cham dat; y, = —% gt’ + 9 sinat, +h=0=>t >0

* Piém cham dat cich chan diém ném: y_ = —% X, +(tga).x,+h=0= x>0
285 .cos” a
; 28, sina
e Khi ném tai mit dat (h=0) Ic = T
A 297 sina. *sin2 0
*Tamxa: X, = S sina.cosa & sinla = b€ xc max o =45°
g g
1 92 c 2
*PJ cao cuc dai: Y, = EM
g

* Ban kinh cong cta quy dao tai C: ( a=gsina ; a,=gcosa ; 3.=9 )

%%
g.cosa

@Hobi goc a?: 9, X, cho trude

_pB
2a = a, =
X'g=sin2a:{a p = 1 4

;2 a=n1-pf a2=%—%

sin ff =

0
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1.8 Phép bién d6i van tdc — gia toc:

P =77,
§=39+3 3, =38 ,+3
G %7y
a=a+a

e Quan niém co hoc ¢d dién:
Thai gian ¢6 tinh tuyét ddi, khong phu thudc vao hé quy chi€u. Trong khi vi tri, khong
gian c6 tinh tuong doi, phu thudc vao hé quy chiéu.

Xét 2 hé quy chiéu O, O’ ; va O’ chuyén dong tinh ti€n so véi O. khi d6 chuyén dong
diEm M d/v O va O’:
O:F=xi+yj+2zK

O":rF'=x"i+y'j+z'k
=0M =00'+0'M
Y

hay:

I
=
+1
o l °©
=l

Qv oy T
(1

O

¥ Q

b oL

o

: Van téc di€m M so v6i O

Vol

S
v
>

A e R P
: Van toc di€ém M so vé61 O’

VoYl

!

- Van toc ctia O’ so véi O

(=]

Gia toc di€m M so v6i O

Gia toc di€m M so v6i O’

ORI

o

* Gia toc ctia O’ so véi O
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Chuongll: DQNG LUC HOQC CHAT DIEM
11.1 Khdi niém co bdn
¢ Luc: 1a 1 dai lugng vat Iy (N) dac trung cho su tuong tac.
e Ngoai luc: 1a céc luc tir phia bén ngoai tac dong lén vat.
e Noi lyc: 13 lyc twong tac giira cic phan tir bén trong.
Khi vat khong bi bién dang: Zndi luc = 0.
% Khdi luong m: 1a 1 dai luong vat Iy ( Kg ) dic trung cho tinh i (quan tinh).
11.2 Ba dinh ludt Newton
1/ Dinh lugt 1: (Dinh luat quan tinh)
a. Phat biéu: 1 vat co lap (khong chiu tac dung cua ngoai luc) néu vat dang dimg yén s&
dung yén mai mai, con néu dang chuyén dong thi s& chuyén dong thang déu.

d=0=39=0
J=hs= 9 =hs
b. HE quy chiéu quén tinh: 13 hé quy chiéu nhin vét c6 lap thiy n6 dimg yén hay chuyén

dong thang déu.
K 1a h¢ quy chiéu quan tinh thi ¥K' dtmg yén hay chuyén dong thang déu so véi K — K

1a hé quy chiéu quan tinh.
Vi du: Mit dat duoc coi 1a hé quy chiéu quan tinh (twong dbi).
2/ Dinh luat 2: (Dinh luat co ban cua vat chuyén dong c6 gia toc)
a. Phat biéu: Mot vat co khéi lwong m, dudi tac dung cua tong ngoai luc thi vat d6 chuyén
dong c6 gia toc:

i

b. Phwong trinh dong luc hoc co ban: ZF‘I =m,d,
3/ Pinh luit 3: (Dinh luét trong tac gitta 2 vat)
a. Phat biéu: 2 vat A va B tuong tac vdi nhau:
Vit A tac dung 1én vat B mot lyc F,
thi vat B tac dung 1én vat A mdt luc F = -F '
b. Cac cap luc lién két:

. Q Trong Iwe: Khi vat c6 khdi lugng m chuyén dong trong trai dat thi ta co: P, P’

2 ~ Diém dit: khéi tim G
3 f Phuong: duong thang ding (coi mit dat ngang)
l Chiéu: hudng xudng.
P=mg Do lon: P =mg

N

e  Phan lyc: vudng goc, khi 2 vat A, B tiép xic chong:
Diém dit: tai diém tiép Xuc.
Phu:ong Vuong goc mat tlep xuc.
Chiéu: tir diém tiép xuc hudng dén vat dang xét.
Do 16n: N =N’ (gidi phuong trinh tim N, N”)
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e Luwc ma sat trugt: khi 2 vat A, B truot [én nhau F;TS JF
+cd 7

Diém dit: tai diém tiép xuc.

Phuong: theo phuong chuyen dong.

Chiéu: ngu’O’c chleu chuyén dong.

bo lon: F, "m KN F'

e Sirc cing day: T, F
Xuat hién khi vat tiép xuc treo véi soi day:
B: 1a s¢i day treo vat A.
T: ngoai luc cua A do soi day tac dung.
Diém dit: tai diém tiép xuc.
Phuong: phuong so1 déy.

Chiéu: tir diém tiép xuc hudng ra ngoai vat dang xét.
Do 16n: T = T (giai phuong trinh tim 7, 77)

o))

¢ Luwc cdn méi truwomg: F,. =-K_ .9
K.: hé sO can cia moi truong.
F,: cung phuong, ngugc chiéu 9.

. . F.=-—
Diém dit: tai diém tiép xuc. ¢ .
Phuong: cung phuong 9 (phuong tiép tuyén).
Chiéu: ngugc chiéu 9.
Do lon: F. =K ..9
e Luc dan hdilo xo: F,, =—K X F,
Diém dit: tai diém tiép xuc. VAVAVAV. Lo ===
Phuong: phuong chuyen dong. — — cb
Chiéu: nguoc chiéu véi li do Ox. . r,
[ ——a—P

boloén: F, =K.x.
< Giai bai toan bang phuong phap dong luc hoc:

<> Budc 1: Phan tich lyc doi véi cac vat nguoi ta cho khéi luong.
» Budc 2: Viét phuong trinh lyc: dung dinh luat 2 Newton: z F. =m,.q,
X Budc 3: Chiéu phuong trin}{ luc 1én 2 phuong:
e Phuong Vuéng gbc chuyén dong - tim phan luc N - ll_ICﬂ ma sat F,; = kN
e Phuong chuyén dong: chon chiéu duong la chiéu chuyén dong, gia toc a,theo
chiéu duong. 7 ’
<> Budc 4: Giai h¢ phuong trinh theo phuong chuyén dong — ket qua.
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VD: N a,+
Fnzsl \, : T;
a 7 . la2 mig
™ m,g

7
°

Day khong giin — van toc tai moi diém trén day nhu nhau — a; = a, (d6 16n)

Trén moi diém cta soi day khong c6 vat gi c6 khdi luong thi sirc cing nhu nhau —
T] :Tg =T

I1.3 H¢ quy chiéu bt qudn tinh — Luc qudn tinh
1. H¢ quy chiéu bat guén til}h , ,

La hé quy chiéu chuyén dong véi gia toc a, so vai hé quy chi€u quan tinh.

K 13 hé quy chiéu quan tinh, thi ¥& chuyén dong c6 gia tbe ddi voi K déu 13 hé quy chiéu
bat quan tinh.

e

*

—

2. Luc quan tinh: th =-m.a,
Diém dat: tai khoi tim G.

_ | Phuong: cung phuong a, .
Fu) Chidu: Nguoc chiéu d, .

g lon: |F,

a

=m.

Ghi chii: e qudn tinh chi xudt hién ¢ hé quy chiéu bat qudn tinh.
VDI1: Treo hé rong roc trong thang may:
e Chon mit dat 1a hé quy chiéu quén tinh K.
H¢ phuong trinh lyc tuong tng:

—
Y
(=]

. o _>_  — pl -
my . mg+T =ma, =m(d'+a,) N
m,: myg+T =m,a, =m,(a'\+a,) " 1
[Zl a )
ay = @, vi vat 1 di 1én cung chiéu 2 di xudng nguoc chiéu . |
e Chon san thang may: hé quy chiéu bat quan tinh. r g
- = = - qtl qt2
m,: m,g+T+Fq,,=m,a', m g
s = _ m,g
m,: mg+T+F,,=m,d, 28

thl =mpdo ; th2: my.d,

a',: gia toc vat 1 doi véi san thang may # a, doi voi dat: a, =a',+a,
’r__ o s

a, = d; = a
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- a'= (mz_m1)°(g+a0)=(mz_m1)°(g')
ml+m2 m1+m2

;o

Chu y: chiéu a,:
Thang méy di xudng chdm dén: a, )

Thang may di 1én cham dan: @,
VD2:

Mit ban ding yén:m, trugt trén canh ban N, =0.

Mat ban chuyén dong: m; bi luc quan tinh F nde

vao ban - N, # 0, c6 thém luc ma sat F,,

11.4 Dong lwong — Xung luong

1/ Pinh nghia dong lwong p: 1 vat co khéi lugng m chuyén dong véi van téc 9. Thi

2/ Pinh Iy vé dong lwong:
@:_d(mg) = mﬁz ma = Zﬁ
dt dt dt

Phat biéu: Dao ham vécto dong lugng theo thoi gian = £ ngoai luc tac dung 1€n vat.
3/ Pinh luit bao toan dong lwgng:

a. Bdo toan toan phuong:
ZF“ =0=>p=mI=hs=39=hs — vitchuyén dong thing déu.

b. Bdo toan 1 phwong:
Zﬁ;tO F.=0 = p,=m8,=hs= 8, =hs— vit chuyén dong theo phuong x
déu.
Hinh chiéu X ngoai lyc theo 1 phuong = 0 thi dong luong theo phuong d6 s& bao toan.

4/ Xung luwgng:
P2 15}
Jdp=[Fdt=p,~p =4
Pi 4
Xung lugng hay 1 xung cua 1 lyc F trong khoang thoi gian At =¢, —t, bang d¢ bién
thién dong luong: Ap = p, — p,.
Néu dung Iyc trung binh F trong khoang thoi gian At: Ap=p, — p, = F.At
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115 Co néing ciia chit diém 27 A "
1/ Cong caa luc F: ) ¢
a. Cong Eguyén to: .
dA=Fdl =F .dl;cosa ) B
o :gochop boi F va dl .
» X

Néu o nhon: dd « © cong phat dong, luc lam cho vat di chuyén
a tu: dA = 0 cong can, luc lam can vat chuyén dong.

a=90": dA = Q: lyc khong tao cong.
B B
b. Cong cua lyc F khi vat di chuyén A — B: AF(AB) = IdA = J.F.dl
A 4

Chung ta str dung cong thire nay khi lyc F khong doi, goc o khong doi.
+ Cong cua lyc ma sat:
A =—kmgcosa.AB

Fms(AB) —
+ Cong cua trong lyc:
A, 545 =mgsina.AB
+ Cong cua phan lyc:

A =0 N 1d

N

2/ Pong ning: 1a nang luong thé hién sy chuyén dong cia vat

Wd:%mgz = dd, =dWd

CM: dA = F.dl
Ma F=Fi+Fj+Fk=mi=Y F
dl = dxi +dyj +dzk
>=>dA=Fdc+F dy+..=ma,+ma,+.. ma a = &% g .va 8 = dx
=>=dA=m8.dv. +m3 d3 +m3.dY, = d[im(9; + 195 +9)]=d(Em9?)
% Tinh cong bang dong ning:
CHUY; Fla téng cac ngoai luc tac dung Vd: F 1a téng cua 3 luc: N, B, f'_
B Wap
Khi do: AF(AB) =IdA= Id“é =W, -W, =4W,
A

Wia

TR

Két luan: Cong cua tong ngoai luc di chuyén vt thi bang d6 bién thién dong ning.
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3/ Thé ning:W¢: 12 ning lugng thé hién vi tri cua vat.
B
a. Luwe thé&: F 1a luc thé < j Fdl =f(F,,7,) Cong di chuyén chat diém khong phu thugc

vao dudng di ma chi phy thudc vao vi tri ddu va vi tri cudi.
F lalucthé & iﬁﬁ dl =0 Cong di chuyén trong dudng cong kin = 0.
b. Truwong lwe thé:La khoang khong gian chi chiu tic dung ctia lyuc thé.
VD: F, '+ luc hap dan — Truong hap dan.
P Trong lyc — Trudng trong luc.
F, =—kX : lyc dan hdi —»Truong dan hdi.
c. Théning: W, = f(¥)= f(x,,2)
Trong tm(‘)’r}g }uc thé ludn luﬁ?n tn tai 1 hérn’ W phu thudc vao vi tri goi la thé nang. sao
cho cong nguyén t6 bang do giam thé ndng nguyén t0.: d4, = —dW,

F(AB) F(AB)

=[ s =], =W =W~ =AW,

Cong ctia Iyc thé khi di chuyén vat tir A — B = d¢ giam thé nang.

d. Lién hé giira lwc thé F va thé ning We:: F = —grad W, =- iz +i J +i k
ox oy oz

% CM: P=mg lucthé > W,=2

y A P=-mg.j dl =dxi +dyj+dzk => dA = —mgdy
dl
mg t -
P(AB) J- dl =—mgIdy mgy, —mgy, = f(y4,¥5) =W, —Wy
> A Vi
= P =mg lalyc thé do cong phu thudc Fx,, ¥2) (vao vi tri A, B).

Tong quat W.=mgy + C (C 12 hing s6 thé niang, phu thudc gdc thé ning).
Chon gbc thé nang tai O = Wy—=0 — .C=0 - W,=mgy W, = mgy

% CM Lyc dan hdi: F,, = —kx lyc thé —» W, =7
% = W,=% kx* : gbc thé ning & vi tri cin bang.
4/ Dinh luit bao toan co ning:
Giast: > F=F +F' (F:lycthé, F': lyc phi thé).
- Cong cua téng ngoai luc bang d6 bién thién dong ning.

As =Wy =W, = AV,

- Cong cua lyc thé bang d6 gidm thé ning .
Aﬁ =W, =Wy =-AW,
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- Cong cua lyc phi thé bang d6 bién thién co nang.
A =W, —W, =AW
- Chi ¢6 luc thé (lyc phi thé = 0).
F'=0= AW =0=W, =W, = hs (co ning hé bao toan)

VDI:
A(ﬁ) = _AVVt = VVtA _VVtB
Ay =AW =W, -W,

A(ﬁﬂi) =AW, =W, —W,,
A(ﬁ) = _AWt =W, — Wy
A(Fc) =AW =W, -W,

I1.6 Truwong hip dén:
1. Luc hép dAn:Cho 2 chit diém khbi luong #14, 1. ddt cach nhau 1 khoang r, thi hat nhau boi lyc:

mm,

2
r

G: hang sb hap dan, G = 6,67.107" Nm? / kg*

F=F=G

KL: 2 chat diém cach nhau 1 khoang niao d6 ludén luén hat nhau bang nhiing luc ti 18 véi
tich khoi lugng cua ching va ti 1€ nghich v6i binh phuong khoang cach do.
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VD: Xac dinh g:

mM mM M
Q‘\\ PO T Ry T T E T Ry
Néuh=0 = g, = G = 66710706107 981m/,
R (6,37.10°) s
R Y 2h
gzgo[mj zgo(l_g] (h<<R)

2.Truong hap din:
Moi chat diém tao ra xung quanh né mot truong dic biét dugce goi 1a truong hip dan.
Trong trudong nay, cac ghétNdiém s€ bi }éc dung 1 lyc goi 1a lyc hép dan. 2
Chung minh luc hap dan 1a lyc thé:
dr

- Mm_ - trdl.cosa
A, = [Fdl = [-G=F.dl =-GMm|~——===
1 1 r 1 r
:—(;Mmjd—f:—GMn{—l
rlr r’l !
GM, GM,
A, =Wt —Wt, =| -0 || - 22
n 1}

= Cong nay chi phu thudc vao vi tri dau va vi tri cudi = luc hép dan 1a luc thé,
truong hap dan la truong theé. The nang cua truong hap dan:

=W, =—G@+C
r

Chon gbc thé ning 6 oo :r=cc =W, =0=>C=0

()
Chon goc thé nang ¢ matdat: r=R = C = GTM

M, GMm _ Grm—"

W =-G——+ =GMm———
R+h R R(R+h)
GM
W = m(—zjh =mg,h
R
h«R
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% Van tdc vii tru cip 1 va clp 2.

PN: Vin tbe vii tru cép 1 1 van toc tdi thiéu can cép cho 1 vat dé no tré thanh vé tinh cta
trai dat, nghia 1a quy dao ctia né 1a hinh tron bao quanh trai dat. Hay n6i cach khac do6 1a van toc
tdi thiéu dé thfmg duoc lyc hat cua trai dat dé bay vao vii tru.

Xéc dinh v 2
’ an=g0=?:>.9,= goR = 7.9km/s

Xac dinh 9y Truong luc thé: W=hs (co ning bao toan).

- Khi vat xuét phat tr mat dat v6i van téc 9 va bay xa vo cling:

m9* Mm m9* m3?
+|-G— |=—=+0 ma 2
2 ( R j 2 ma

>0,
) M .
9 Z2G?:2gOR Vo1 3, =,/2g,R =112km/s = 8=9,

Q .
& < §,: Vatroi tro lai mat dat.
9 =9, : Vat chuyén dong v6i quy dao la duong tron.
9, <9< 39,: Vit chuyén dong véi quy dao 1a elip.
9> 9, : Vat chuyén dong v6i quy dao 1a parabol thoat khoi trai dat.
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Chuwong III: PONG LUC HQC HE CHAT PIEM - VAT RAN

I11.1 Khoi tAm.

1. Vi tri khoi tim G ciia h¢ 2 chét diém:2 chat diém M, va M, c6 khdi luong 1an Iugt m; va m,
duoc ndi v6i nhau bang mot thanh ran khong khéi lwong thi vi tri khdi tim G 1a diém khi dit con
niém tai d6 thanh can bang nam ngang.Khi do:

m M,G+m,M,G=0 M, G M;
2. Vi tri khoi tAm G ciia h¢ nhiéu chit diém: v ~ ¢
m] m2

Zn:mimzo

i=1

Dit hé chat diém vao hé truc toa dd Descartes: => 0G = 0M MG
=>mi@:miOMi +m,M,G => Zml@ = Zm,OMI. +ZmiMiG =>I7GZmi :Zmlfi

Z mixl
Xg = M Ay 1\8[2
. M;
D mfr, D.my,
= = => = .
e Y; Ye M
mz,
Zg = ZMl d | G Mn
, . 0
Vé6i M=) m, : Khéi lugng hé chat diém 0
Vd: Cho 4 chat diém m;=1kg, my=2kg, m3;=3kg, ms=4kg 0 w > X
dat tai 4 dinh hinh chir nhut canh 2cm, 4cm nhu hinh vé. Ay
1
xG——1+2+3+4(0+0+9+12)—2,lcm m; g o M3
yG=%(0+4+6+0):1cm =G(2,1;1) T xG
3. Vi tri khéi tim G ciia vt rin: Y ’ - O—>x
1 my my
Xo = ij.dm ‘2/
T = L Idm.? =9Ve = LJ.y.a’m dm
M, M
1 -
Zg = M-[de r
Vi M: Khéi luong vat ran -
- Mat d6 khéi luong dai: A(kg /m) 4 = ‘2_”; — dm = Adl / g
z
- Mat d¢ khdi luong mat: o(kg /m*) o = 2—’; — dm = ¢.dS
- Mat d6 khéi luong mit: p(kg /m*) p = Z—n; =dm=pdV A
e PO . s A A A \ m m m ...k X
+ Néu 1 vat ran c6 khoi lugng phan bo déu thi: 4 = 7;0 = E;p =— la haing so

+ Néu vat ran 1a soi day thing trén truc x thi: dl = dx
+ Neéu vat ran la s¢i day cung tron, ban kinh R thi dy| — _— D
ta dung toa d¢ cuc (R, @) thi dl = Rdgp L

v
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— [xZ +y2
X =rcosQ

Toa d§ cuec: .
ya 4o ¢y (pzarctgi A {y:rsingo
+ Néu vat ran 1a mit phang gi6i han boi 2 dudng thing: dS = dx.dy
+ Néu vat ran 1a mit phang gi6i han boi cung tron: dS = r.dr.de.
+ Néu vat ran 1a mat cau ban kinh R thi: dS = R? sin 0.d0.dp
X =rsinfcosp
Toa d6 cau: M (r,0,9) v6i {y=rsinfsing
z=rcosf

V4 2r
Khi tinh biét mit cAu: S = R? j sin 0.40 j do

0 0
+ Néu vat ran dang khéi lang tru hay lap phuong: dV = dx.dy.dz
+ Néu vat ran 1a khéi cau: dV = rdr.sin0.d0.de X

R R V4 2z R3 4
V= jrzdrjsin V= jrz.drjsin e.dejdgo = 227="7nR’
0 0 0 0 0 3 i 3 oo
Vd1: Cho vat tam gidc vuong OBC ( OB=a va BC=b) khdi lugng m phan bo déu. Tim G?
A y mn b
1 Clb a y=;x a
C Xg :i Ia.dx.dy = A dex.. Idy =3J.x.dx.y
m m 3 J ab
dy e Tuong tu  y, =%b:
0 ) dx v
Vd2: Cho vat ran khoéi lugng m 1a % vong tron (O,R). Xéc dinh G?
y X =—J.ardrd(prcos¢)
das X
M
RATI
2
v .([r z[cosq)a’gp
y
3
_ L7
= .—sin =—R=0,424R
> 23 M0 Ty,

Hinh déi xirng => x¢=y¢ = 0,424R.

I11.2. Chuyén d9ng khéi tim G

L1 )
; ——zm,.r,.
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I11.3. Pong lwong ciia hé chat diém va vat rin.
a/ Dinh nghia: P = Zﬁi = Zmlgl =MY,
d_P:—a’(Z\le.SG) = Ma, =Zﬁ
t
¢/ Pinh luat bao toan dong lugng:
- Bao toan toan phuong: ZI:“ =0 P=hs

b/ Dinh Iy:

- Bao toan 1 phuong: YF#0, YF =0=>P, =hs
vdl: N, i g Mom Y F=mg+N +mg+N,=0
1
%——b < , PTVC _PSVC
mfé’ m'z'g m.9, +m,.9, =m,.9' +m,.9",
Vd2:
m Py =Py
M _ - - -
— Vv (m+ MW =m3+MV"
~ ﬁl = ﬁz
V< 0=m3+MV
Vd4: Bao toan 1 phuong: & g
- . Z[:‘ =mg = ZFX =0
D_;g _________ ) (m+M)YW =m3+MV'
V' _
T P X ve o P X svc
M Vet = m3 =MV

I11.4. Vat rin chuyen dong tinh tién.
1/ Binh ngh1a Khi vét ran chuyen dong tinh tién thi moi chat diém cua vét rin chuyén dong cling
quing duong, cing van tdc va cung gia toc voi khdi tam.

A1A2=Ble= =G1G2
9,=9,=..=9,
a,=a,=..=da,

2/ Pong niang cua vt ran chuyén dong tinh tién:
1 1
=>wd, =) > 9} = EM.gg
3/ Phuong trinh dong luc hoc cua vat ran chuyén dong tinh tién:

> F =M,

IIL5. Vit rin chuyén dong quay quanh 1 truc A.
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1/ Dinh nghia:

0,=0,=...=0v
O, =0y =...=@
IB _:BB:- :ﬂ

Khi vat rin quay quanh 1 tryc thi moi chat diém c6 cung 1
goc quay, cung van tdc goc va cling gia tde goc.

2/ Df)ng ning clia vit ran quay quanh 1 truc A:
1 1
ZWd Z—m 4= ZEmi.a)iz.rf = Ea)z.Zmirf
Vi r; : khoang cach tir chat diém thir i dén truc A.
bat [, = Z mil”,-2 : moment quan tinh ctia hé chit diém ddi voi truc A

1
=> qu/A =§]A.a)2

3/ Moment quan tinh ciia hé chat diém doi véi truc quayA:

_ 2
=2 mr,

4/ Moment quén tinh cia vat ran ddi véi truc quayA:
= J‘dm.r2

VR
Vd1: Cho 1 thanh thang khéi luong M, dai L, khdi lurgng phén bd déu. Tinh moment ddi véi truc
quayA vudng goc véi thanh va di qua diém gitra.

L
A \4A A % = ii.dx.xz =73

el ML (o) _me
= X i L\24 | 24 12
/0 0 ————> A

X d
Y A
+ Néu chon gbc O ddi véi truc A’
3 L
%' = % X lMLz
L s 3
+ Néu chon truc A, 1éch goc o voi thanh:
¢ L ML .,

sin” «

M
% = —JAdx.x2 sin® a = Msin2 o— =
A, L L 3

+ Néu chon truc A song song voi thanh:
1/ _ 2 _ g2 _ 2
/A3 [ama® =d VJR dm=Md N

Vd2: Cho 1 vanh khéi lugng M, ban kinh R, A vudng goc vanh qua O

% = J.dm.Rz =R’ '[dm =M.R?
VR

Vd3: Pia dic phan bb déu
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I/A = Ia.r.dr.d(p.rz
R 2

M Ir3.drjd¢
0

=2

R”
M |2,,_M.R2
;zRZ'4O'(p° 2

2z
Vd4: bia réng ban kinh R,R, I, = % Id(ﬂ
T(Ry —R) 7 0
M R/
= o —1}2”
7(Ry —R;) 4
- M (R4 R2)
2
. 1 2 | | |
- Thanh dai: I, = EML - Cau dic
i
\ X . — 2
- Vanh, try rong: I, =MR |
AN
1 i \_/
- Pia dac, tru dac: I, = EMR ~ |
o 2
- Cau rong: I, = EMR2
3.5 Pinh ly Steiner-Huyghen:

Truc A diqua G

Truc A’///\ va cach A 1 doan d

I, =1, +Md’

Vd: Thanh rin:

A

A

»
>

L/2

Luu y: Moment quan tinh ¢6 mang tinh chit cong
I(m+M/ — I,%_i_]ﬁ,/
A A A
Vd: Hé 1 niéng M, 6 cam M:
Iy =1\ +61,,,

= MR* + 6(%;11132} = (M +2m)R*

CuuDuongThanCong.com
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+ Néu khoét di 1 15 s& trir diz( M:k/l dia chua khoét; M’:k/I dia da khoét; m: k/1 16 khoét

Lygn = 0,/A _]OZ/A

2
1 3 M: o.7R _
1y :EMRZ —=mr’ m  oxr’ =M =dm
1 R 1
1 =— |0+ —m=||===
IdmziM'.Rz Yo 3m{ { mzﬂ 6

Moment quan tinh 14 gi4 tri v6 hudng duong, (1a gia trj s6 hoc)

I11.6 Moment lyc. M A

1. Moment lwc F d6i v6i diém O
e — = F
M . = r x F

F /0

~N|

-Diém dat: tai 0.

-Phwong: dt Lvéi mp tao boi (7, F).
-Chiéu: 7, F ,Z\Z tao thanh tam dién thuan.
-B6 16n: M =r.Fsina

2. Moment lwc F dbi véi truc A

3. Moment hre F ciia vat ran ddi véi truc A
Tac dung 1én vat rdn 1 lyc F dé vat rdn quay quanh A.
Luc F dugc phan thanh 3 thanh phan:
F=F +F +F

F. : 1am vat truot trén A, khong lam vat ran quay =>M ; , =0

—

Fn : kéo vat truogt trén A, khong lam vat ran quay => M FulA = 0

Ft : 1am vat rin quay quanh A => FtIA =rxFt ( r: khoang cach tir M dén A )
F=0

M, =0=1FNA=¢
FI/A

3.6.4 Moment téng ngoai luc cia vat rian déi voi A:
M sfia =Z’7;XF,-; =Z;7l.><ml..5i”
Msiin =Y m[Fx(Bx5) ]| =Y. m[(75).B. - .B)7F |
Msiin = Zmi.lgz.ﬁ =1,.

e
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3.6.5 Phwong trinh dong lwe hoc co ban ciia vat rin quay quanh A:

Mspin=1,.0
II1.7. Moment djng lwong. L
3.7.1 Moment dong lwong L dbi véi O
Ll./OZI_’:XPl. (7, : vecto vi tri)

Diém dat: tai O
Phuong: vudng goc mit phang tao boi ( l,P)

1

Chiéu: r,.,P,.,L/ o, tao thanh A dién thuén

Do 16n:

/O‘Zn.pi.sma

3.7.2 Moment dong lwong doi voi A:

L,, = hinh chiéu L/O/
A

3.7.3 Moment ddng lrgng ciia vat rin dbi véi A:
L, = L. = r.X p. = Fxm.9

A Z % Z i P Z i i

Y om [F x (@, x F)l =D m[(F.F)d, - (F.0,).F]

2 — _ —
Z m,.r.- .0, =1,0

Y

Ghi chu: M sF/a cua vat ran doi voi truc A thi cung phuong, chicu véi S

L,, cua vatran doi voi truc A thi cung phuong, chicu voi @

3.7.4 Pinh ly moment dong lugng:

dZ/A da) >

=]
dt A ar P =

3.7.5 Dinh luat bao toan moment dong lwgng:
thi Z/ A = const

>
Vd: Ghé Giucopxki (ngudi di tir mép dia dén R/2) \_/A
ZA] = ZAz =, +1,))o, =(1, +1;)602

1 2 2 1 2 RZ % G
=|=MR" +mR" |, =| =MR" + m— |o, {
2 2 4
Vd: Vién dan cham thanh M, L: b
MZF/A =0 <:>L =hs ~| | 3
L..=L =

TVC T HSye

—ML*.0+ mLz.§ = %MLZ Q'+ml* .o

IIL.8. Vit rin chuyén dong lin khong truot.
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3.8.1 Pinh nghial: khi vat ran lot 1a vira chuyén dong tinh tién theo khéi tim G va viia chuyén
dong quay quanh G

|8 10}
Tinh tién { ¢ Quay quanh G {ﬁ

ag

AB = G,G, =cungAB = R0

9 =Rﬁ:a)R
dt

=a; = PR

G

A

A

e Vecto van tdc cua chuyén dong lot tai , B,
= l9C

t ¢ A S
- Xét chuyén dong tinh tien: 9, =3, = ;

G,

9,

- Xét chuyén dong quay quanh G:
SGtt=8Aq=SBq=8cq . SGq=0

- Xét chuyén dong lot:

— ‘9ttG + ‘9qG

—

9

lot

Vay: Sy =235 oo = S [T = ‘/5"'9@ 5 S =

DPinh nghia 2: Lot 12 quay quanh tam quay tuc thoi (19,(” =

3.8.2 Pong ning ciaia vat rian Lot:
1 1
Wit = Waie + Wae = EM‘gé + Elca)z
3.8.3 Phuwong trinh co’ ban PLH cua Lot:
> F =M,
o MZF‘/A =7, B
e Chuy;
*Trong cd Lot c6 lyc ma sat lan: 1a dang lyc ma sat tinh: F g
- biém dat: diém ti€p xuc. )
- Phuong: phuong chuyén dong tinh tién.
- Chidu:* F di quaG: F.y nguogc chiéu tinh tién
* F 0diquaG: F st cung chiéu tinh tién
- Do 16n:Phai tim va 0 < Fmsl < kN.
* Cong cua luc ma sat lan bang khong (d1=0).
_dg

Mg+N+F

msl

+F=Ma,

M =toP

Hinh 2 Mg
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+F,, +F=Ma,
-F,  ,+F=Ma, .
| 4 ~F_ R+F.R= [— MR? j(“—GJ
+F ,R=1,8=|-MR*|-< 2 R
2 R
aGZEE FmAIZE aG:ii FmSIZE
IM 3 3IM 3
M§+N+ﬁm, = Ma, -F,,+Mgsina=Ma, (1) R
- - a
a
MZF%; = Icﬂ + Fmsl'R = ]G'ﬂ = (MRZ{KGJ (2) % _»
+ mel
Vanh: ag=1/2 gsina Fp~= Mag
Pia: ag=2/3 gsina. Fn=1/2Mag
CAu réng: ag=3/5 gsina. Fp—= 2/3Mag
Clu diic: ag=5/7 gsina Fus= 2/5Mag a Mg
Tron trugt 0 ms: ag= gsina
I11.9.Va cham.
3.9.1 Va cham dan hoi:
TVC m1'§1 ,ngz
SVC mlgl,’ngz,
Trong va cham hoan tdan dan hdi thi dong lugng cua hé va dong nang hé bao toan;
P =Py > m8 +my9, =m, 3 +m,9,
- - 1 1 1 S | ,
Warve = Wasve = Emllglz "'5’”2‘922 = 5’"1‘912 +5m2‘922 (D
e Néu va cham xuyén tam:
m,9 +m,8, =m,9, +m,8, Q) ($,9%,9,9 lagia trj dai s0)
. - 2 9 9 m
1, Q) =8 ="1""Trg = g m, g9 2
m; +m, m, +m, Gi &
g M g Mg 8 o x "
m, +m, m, +m, <
N1
Vd:
® Lyye =Ly
c»%MLzaHmlz.?:lMsz'+m12.‘% L
* Woirve = Wagye I G
2
@l(lMLzJa)z+lmlz.£=l(lML2)a)'2+lmlz.'9—2 v
2\3 2 I 2\3 l >
2 12
e o L e L= L L |x o s L2 )2 2)
2\3 2 [ 2\3 2 [

3.9.2 Va cham mém:

TVC m1‘§1 ’ngz
SvC (ml +m, )g'
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Giang vién chinh PHBKTPHCM: Th.S NGUYEN — MINH — CHAU
Trong va cham mém chi co dong luong cua h¢ béq toan, dong nang cua hé kh()pg bao toan. Bong
nang trudc va cham trir di dong ndng sau va cham bang nhi¢t lugng lam vat bi bién dang.

mlgl +m11§2 = (ml +m2)§'

Néu va cham xuyén tam:

m 9, +m 9, =(m, +m,)9 (9,9,,9 la gia tri dai sd)
Chu ¥ chon chiéu (+)
Vd1: Chon chiéu (+) 14 chiéu chuyén dong ctia m;,my; 1a chiéu quay +
rong roc (A hudng vao) T, T,
m, : m1§+f]=m1&1 *T
- a o 1
m,: m,g+T, =m,a, L 7 a,
- - s 2
M: M_ ., =1
i, =P 1 )
T +
—mg+T, =ma, —-mg+T, =ma i
_ et o gl -m) ]
28T, =mya, & ymg—T, =m,a =a= 1 mg
_ _ m, +m, +—M m,g
TIR+T2R Iﬂ (—T]+T2)R21MR2.£ 1 2 28
2 R
Vd2
glm, —km, ) N
aqa=— 1 L>
m, +m, +M - 4 7 LV P
oX
mlg 42 l
Vd3:

m, .
m, T: =% >sina + kcosa
m
1

m, .
m, v: =% >sina —kcosa
m,

m Na= g[m, —m,(sina + kcos )]

1
m,+m, +—-M
2

m a= g[m, (sina + kcosar)—m, |

1
m,+m,+—-M
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Dé nghién ctru chuyén dong nhiét ngudi ta dung 2 phuong phap:

- Phuong phép thong ké: Ung dung trong vét 1y phén tir:dya trén cdu tao phan tir cac chat dung ff thong
ké phan tich cac qua trinh xay ra trong né dé tim quy luat chung cta ca tdp hop phan tir va giai thich cac tinh
chat ctia vat,hiéu sau sic ban chat hién tuong.(phic tap)

- Phuong phap nhiét dong: Ung dung trong nhiét dong hoc nghién ctru diéu kién chuyén héa ning lugng
vé mat dinh lugng.(don gian)

Chuong I: Dong hoc phan tir khi.

L.1.Khdi niém co ban: )
1.Thong so trang thai:1 so dai lwong vat 1y dac trung cua trang thai. Thong so trang thai khi Iy tudng la
p,V.T

. . F
2. Ap suat: p = A_S (N/m?):Lyc nén vudng goc 1én 1 don vi dién tich thanh binh.

1Pa =1 N/m’.
1 at =736 mmHg =9,81.10* N/m’.
1 atm = 760 mmHg = 10,13.10* N/m’.
3. Nhiét d: dic trung cho muc d6 chuyén dong hon loan cac phan tir cia cac vat.
t°%C ,t °F, T K
TK =t°C +273.

4. Phwong trinh trang thai khi ly twéng: pl = M RT .
Y7,

p (N/m?), V (m*) , m (Kg) , n (Kg):khdi luong 1 Kmol , m/p: s6 Kmol , T (°K) , R = 8,31.10% (J/Kmol."K)
p (at), V (m*) , m (Kg) , p (Kg):khdi lwong 1 Kmol , m/p: s6 Kmol , T (°K) , R = 0,0848 (m*.at/Kmol.’K)

L.2. Pong hoc phan tir khi va phwong trinh co ban ctia dong hoc phin tir (P252, P130)
1. Thuyét dong hoc phan tir khi Iy twéng: Dua vao cac diéu kién thuc nghiém, nguoi ta da xay dung thuyét
ddng hoc phan tir gdm cac gia thuyét sau:

a/ Céc chét khi c6 ciu tao gian doan, gdm rat nhidu phén tir khi.

b/ Céc phan tir chat khi chuyén dong hon loan khong ngimg. Khi chuyén dong ching va cham vao
nhau va va cham vao thanh binh.

¢/ Cuong d6 chuyén dong phén tir biéu hién & nhiét do6. Khi nhiét d cang cao thi chuyén dong cua
phan tir cang manh. Nhiét 0 tuyét ddi ty 1€ v&i dong ndng trung binh cua phan tr khi.

d/ Kich thudc cta cac phan tir coi nhu rat nhé so véi khoang cach ciia ching nén mot sé truong hop
ta bo qua kich thudc cta phan tir, coi nhu 13 1 chét diém.

e/ Céac phan tir khong twong tac voi nhau, trir luc va cham. Sy va cham giita cac phan tir va phan tr
v6i thanh binh tuin theo qui ludt va cham hoan toan dan hdi (dong lugng va dong niang dugc bao toan)

2. Phwong trinh co ban cia dong hoc phan tir khi ly twéng (P164-166, P131-133)
Xét phan tir khi don nguyén tir va cham vao thanh binh:
m3 =ms'
Ap=mI'-m3 = Chiéulénphuongx: —mI-—m9=-2mI=FAt...=

. . 2
Ap suat trén thanh binh: P = gno W,
n . .
n, : mat d6 phan tr khi: n, = —= 70 (sO phan tir khi co trong 1 don vi the tich)
v
— 1 —2 .
Wa= Emg : dong nang tinh tién trung binh

3. H¢ qua:

a/ Pong ning tinh tién trung binh:

1 =2 3 . ,
W =5m9 =5KB.T Kg : hing s6 Boltzman=1,38.10"> J/’K , Ny=6,023.10 pt khi(Kmol)
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£ |= [3RT
b/ Van toc trung binh cin quin phwong: 9 = 3RT
7

P
K,T

¢/ Mat d¢ phan ti khi: n, =

1.3 N§i ndng phan ti khi:
1. Bac tw do ciia phan ti khi:
Bic tu do cua 1 hé co hoc 1a sb toa do doc lap va can thiét dé xac dinh vi tri ctia hé trong khong gian.
a/ Pbi voi phén tir khi don nguyén tir: 3 bac ty do tinh tién => i =3
b/ Phén tr ludng nguyén tir (O,, H, ...): 3 bac tu do tinh tién, 2 bac tu do quay =>1 =15,
¢/ Phan tir da nguyén ti: 3 bac ty do tinh tién, 3 bac tu do quay =>i=6

2 .Pinh luat phin b6 déu niing lweng theo bic tw do:

Do tinh chat chuyén dong hdn loan cic phén tir khi nén khong c6 1 phuong trinh nao hoic 1 dang
nao uu tién hon. Maxwell phat biéu dinh luat sau:
“Pong nang trung binh cua phén tir khi dugc phan bd déu cho cac bic tu do cta phan tir khi”

— 3
Wd = EKB T
3 .N§i ning: . i
Noi nang khi ly twong 1a phan nang lugng tmg v6i chuyén dong bén trong cua 1 vat. Noi nang khi ly
tuong la tong dong nang cla cac phén tir ctia hé.

- Dong nang 1 phan ti khi: Wa = %KB T

- NOoindng cua 1 Kmol khi Iy twong: U, = NOWd =N, %KB.T = %R.T
- No¢i nang cua m (Kg) hay m/p (Kmol) khi

U="u, =" prr=Lpr
7 w2 2

Luu ¥: Noi ning 1a ham cia trang thai va c6 mang tinh chit cong.
Chuong II: Nguyén ly I nhiét dong hoc.

I1.1. Céng va nhiét:

1. Cong: 1a 1 ham cua qua trinh (phu thudc vao qua trinh gitra 2 trang thai)

Cong la dang truyén nang lugng lam ting mirc dd chuyén dong c6 trat tw cua khoi khi.
0A=—-poV 0A=F.dS=pSdl=poV

= A, = jaA - —jp.dV.
1 1

A <0:cung cip cong. A >0 : nhan cong.
2. Nhiét: 1a dang truyén nang lugng tuong tac gitra cac phan tu chuyén dong hon loan giita cac vat tiép xuc.

80 = mcdl =" cdr Q >0 :nhdn nhiét. Q <0 : sinh nhiét (toa nhit)
7]

c: : nhiét dung riéng

C = u.c : nhiét dung riéng cua phan tir khi

Ddi v6i qué trinh dang tich va dang ap (Cy, C,) 1a hang s6, con dbi véi qua trinh khac C thay ddi theo T.
I1.2. Nguyén ly I nhiét dong hoc:
1. Phat biéu: “Trong 1 qué trinh bién d6i: d6 bién thién ndi ning ciia hé co gia tri bang tong cong va nhiét
cta hé nhén vao trong qua trinh d6”

AU=A+Q A, Q>0 : nhan vao
A, Q<0 : cung cép, téara

2. Hé qua nguyén ly I nhiét dong hoc:

a/ Pbi voi hé co 1ap: (khong trao doi nhiét va cong dbi voi bén ngoai): Noi nang ciia hé duge bao toan.
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AU=4+Q0=0
Néu hé c6 1ap chi c6 2 vat A va B trao ddi nhiét véi nhau:
O0=041t05=0=>05=-04
Nhiét lugng vat nay toa ra thi bang nhiét lugng vat kia thu vao.
b/ Hé 1a 1 may lam viéc tuan hoan theo chu trinh (qua trinh kin)
AU=0=4A+Q=>4=-0
K&t luan: Hé nhan cong thi téa nhiét béng v6i cong da nhan va nguoc lai.

I1.3. Ung dung nguyen Iy I dé khao sat cac qua trinh dac biét.
1. Trang thai cin bing va qua trinh cin bang:

a/ Trang thai cin bang cua hé 1 tang thai khong bién ddi theo thoi gian va tinh bit bién d6 khong
phu thudc vao qua trinh cta ngoai vat.

b/ Qua trinh can bang 1a 1 chudi cac trang thai cin bang lién tiép nhau.
2. Qua trinh ding tich: V' =hs= P _ ps (ty 1€ thuan) (phuong trinh cta qua trinh): p tilé thuan véi T
Ap A Ay
2

1 2

N

>V < »T »T

—pdV =0

N
[\S]
Il
—_——
[
NN
—_——

2
m m
le :IaQ =_CVJdT=_CV(T2 _Tl)
1 H o H

U2 .
AU = de_——RjarT_—iR.(T2 -T)
p2 u2

AU:A12+Q12 :le :>CV =

Két luan:
nhén nhiét va ndi nang ting => day la qua trinh ho néng dang tich.
- Néu chi€u miii tén nguoc lai: tdoa nhiét, ndi nang gidm => qua trinh lam lanh dang tich.

2 V
3. Qua trinh dang ap: p=hs = 7 =hs: (V, Tt Ié thudn)

AP AP AV
2
1 2 1 2
/’, 1

: >V >T = >T
4, = [o4 =—deV P, V)= " R(T, - T)

1 H

2

m m

lezjaQ=—c,,de=—cp<Tz—Tl>

| Ho H

we mi mi
AU = |dU=——R\|\dT=——R.(T, -T

| 2 j PERACIEI
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42
AU =4, +0, = C :%R

P

K&t luan: nhan nhiét, sinh cong va ndi nang cua hé ting V T dan dfmg ap
A <0

4. Qua trinh ding nhiét: T=hs => pV = hs : ( P,V ti I¢ nghich)

Ti< To< Ts
P AP v
2
& 1
T
T
1 2 | 1
2 | i
>V ' »T »T
2 2 2
dVv V.
Ay =[od=[-pdv =-"RT [ =ZRT.In-L
1 1 'Ll 4! V ll'l VZ
O, =-4,
AU=4,+0,=0=4,=-0,
Két luan:
A<O
Q>0 = nhan nhiét, sinh cong bang v&i nhiét nhan vao va ndi ning cua hé khong ddi
AU =0

5. Qua trinh doan nhiét (cach ly nhiét véi bén ngoai, khong trao doi nhiét) => Q;, = 0
1-y

pV? =hs: (PVtilé nghich), TV'"' =hs: (T,Vtilé nghich) , Tp © = hs:(P,Ttil¢
thudn)

Ap | AP Ay 1
2
2
2 » \7 v,  k===-°< - > T ;T
» V i V » »

AU =4, :ﬂLR.(TZ _7*1):}522%plﬁ1

U2 y—1

. + 2 s A [N )2 A .
v6i ¥ = —— : chi s0 doan nhiét (chi s6 Poison).
i
Bang tém tat

Qua trinh Phuong Cong (4,,) Nhiét (Q;,) AU Ghi chu

trinh cua

qua trinh
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Ding tich

A12:0

£ m m i
vehs | g=hs 0 =7 C/(L=T) | AU =22 R(T,=T)| C, =3 R
Dang ap V A, =plV, -V. m m i i+2
pois gt | TN o e, @ | AU =" IRT T € =R
4, =—R(T, -T)) # H
u
?hélré% e A, ZﬂRT.ll’lﬂ O = =4 AU=0 0, =-4,
T=hs H v,
D}:)an pV7 =hs
5 ) , | :
|y g 4, < PR O T
= y-1 M2 i
Ip 7 =hs
5
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CHUONG III: NGUYEN LY II NHIET PONG HQC
e Thi€u sét clia Nguyén 1y I:
Trong NLI khong cho ta bi€t chiéu dién bién thuc t&€ clia qué trinh, chat lugng nhiét va cong trong
qué trinh chuyén héa: Cong c6 thé hoan toin bién thanh nhiét, con nhiét khong thé nao hoan toan
bi&n thanh cong.
IIL.1. Qua trinh thuin nghich va qua trinh khéong thuan nghich
1. Qua trinh thuin nghich:

La qu4 trinh khi ti€n hanh theo chiéu ngugc lai thi né di qua tit ca cdc trang thdi trung gian
nhu chiéu thuin. P6 12 qud trinh 1y tudng, khong c6 ma sdt va moi trudng xung quanh khong bi 1 sur
bi€n ddi nao ca.

Pudng bi€u dién la dudng lién tuc:

2 .Qua trinh khong thuin nghich:

La qu4 trinh khi ti€n hanh theo chiéu ngugc lai, n6 khong di qua ti't ci cdc trang thdi trung
gian nhu chiéu thuan. P6 14 qud trinh thyc t&, c6 ma sit va moi trudng xung quanh bi sy bién ddi.

Pudng bi€u dién la dudng ddt quang: - - - - - - - - - -

I11.2. May nhiét
1. Pinh nghia:

M4y nhiét 12 1 hé 1am viéc tudn hoan (theo 1 chu trinh) bi€n ddi nhiét thanh cong hoic bién
dsi cong thanh nhiét, [am viéc & 2 ngu@n: T; néng, T, lanh. Mdy nhiét dudc chia lam 2 loai: dong cd
nhiét va mdy lam lanh.

\ T /

/N

2. Pong co nhiét:
a/ Dinh nghia: 12 mdy nhiét bi€n nhiét thanh cOng, bﬁng cach: “Nhéin nhiét tir ngu6n néng Q, nha

nhiét ra ngudn lanh Q’, d€ cung cip ra ngoai 1 cong A’”.
b/ Hiéu suat dong co nhiét: n=—

1

Chu trinh kin: AU =0=A+Q,+Q,

=-A+Q, -Q',
= A=Q -Q, A’
L, A0y Q)
Ql Ql Ql
3. May lanh:

a/ Pinh nghia: 12 mdy nhiét bi€n cong thanh nhiét, biing cach: “Nhin 1 cdng A d€ 14y nhiét tif ngudn
lanh Q, , nha nhiét ra nguén néng Q’;”

Qz

b/ Hé s6 1am lanh: ¢ =
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AU =0=A+Q,+Q,

' T
=A-Q'+Q, :
= A=Q'-Q, Q)
) A Q 1_Q2 Q v
Luuy:
1. Trong gidn @6 pV:N&u chiéu cda chu trinh: T,

e Chiéu chu trinh theo chiéu kim dong hd: dong co nhiét

e Chiéu chu trinh ngudc chiéu kim déng ho: mdy lanh

2. Khi cin tinh n hay &:

e N&ula dong co nhiét: cong tt cd cdc Q > 0 cho bing Q;, Q<0 chobing Q,=>Q>,=-Q,

>.0>0=0, . 0,
ZQ<O:Q2:>Q’2:_Q2 1
e Néula mdy lanh: cdng tat cd Q >0 cho bing Q,, Q <0 chobing Q1 =>Q’ | =-Q

>0>0=0, O
2.0<0=0=0 =-0 Q'-0,
IIL1.3. Nguyén ly II NDH:
1. Phét bi€u cia Claudius:
“Nhiét khong thé truyén tir vt lanh sang vit néng hon”
2. Phat bi€u ctia Thompson:

“Khong thé ché tao dudc 1 mdy lam viéc tudn hoan bi€n ddi lién tuc tir nhiét thanh cong biing
cach lam lanh mdt vat ma mdi trudng xung quanh khong bi bi€n d6i nao cd. P6 1a dong cd vinh citu
loaiIl”.

(Do d6 ta bi€t dugc chiéu clia qud trinh va chat lugng nhiét va cdng qud trinh chuyé&n héa ning luong)
II1.4. Chu trinh Carnot va dinh ly Carnot:
1. Chu trinh Carnot thuin nghich: I ’\’ 2
Go6m 2 qud trinh dezmg nhiét thudn nghich (T; > T,) va 2 qua trinh doan nhié€t thudn nghich.

e Xét dong cd nhiét:

0, ="RT.1nY250=0, tp

H |4
0, =0 |

V. |

0., =" RT, 1Y <0=0, > Q,=-0, =" R, In > | e

H V; H v, Lo
0,=0 - E E >V

Trong chu trinh Carnot ty s thé tich ding canh biing nhau:
v, Vv, Vv, v,

23 TV =TV () Ve
4251V =TV |4 v, |4

=)=

T N A A N N
n. =1——%  Hiéu suat dong cd nhiét theo chu trinh Carnot
1
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e Xét mdy lanh: (chiéu miii tén ngugc chiéu kim ddng hd)

Qu=0
\Y
Q. = LRT,.In-2 >0=Q,
H vV,
Q32 =0
Q21 =ERT].an—1 <0= Q'l = Ql = _Q'l =mRT].ln\£
ﬂ V2 ﬂ Vl
e 2 D
Q'1_Q2 Tl _Tz

2. Pinh ly Carnot:
- Hiéu suat clia tit ¢4 cdc dong co thudn nghich chay theo chu trinh Carnot c6 cling ngudn néng
va nguodn lanh déu bing nhau, khong phu thudc vio tic nhin ciing nhu cdch ché tao mdy.
- Hiéu suit dong co thuan nghich nhd hon hay biing hiéu sudt Carnot thuan nghich
N < Mic
- Hiéu suit dong co khong thuan nghich nhd hon dong co thuan nghich
Mo < Min
Tu dinh 1y Carnot ta rit ra nhitng k&€t luAn quan trong sau:
e Nhiét khong thé hoan toan bi€n thanh cong (vi hiéu suit < 1)
e Hiéu sui't dong co nhiét cang 16n khi nhiét dd clia ngudn néng cang ting va nhiét do cla
ngudn lanh cang gidm.
< Tém tit:

i 77tnC ~ ntn = notn

I11.5 Bi€u thidc dinh lugng NL I NPH:
Mo =T < e
e D&i v6inhiét gdm 2 ngudn nhiét:
I—TI_—ZZI—&:T—ZS&:&+%SO
1 Ql Tl Ql Tl T2
e DaGi véi ngudn nhiét rdi rac:

Z 0. <0 = : chu trinh thudn nghich
T | < : chu trinh khong thudn nghich

e D&i vdi ngudn nhiét lién tuc:
f{)@ <0
T
>  Xét 1 chu trinh thuin nghich: gdm 2 qu4 trinh thuan nghich:
o o o a
§>_Q - | o0 . | 0 _y
T oa T T

2b1
1] o 1]
o[22 h

la2 2b1 162 2
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2
e Ta thé’yf% theo cdc qua trinh thudn nghich tir (1)—>(2) phu thudc trang thdi vakhong phu
1

thudc qud trinh

II1.6. Ham Entropy va nguyén ly ting entropy:
1. Ham Entropy S: ham entropy

AS = i? ds = % 77k |

d: ham trang thai
d: ham ctia qué trinh
» Tinh chat clia entropy cling twong ty nhu tinh cht clia ndi ning:
- S la ham trang thdi, nghia 1a moi trang thdi cia hé c6 gia tri xac dinh va khong phu thudc vao
qud trinh cla hé tir trang thdi nay sang trang thai khac.
- S 1a 1 dai lugng mang tinh chit cong: Entropy clia 1 hé cin bing nhiét dong thi bing tdng
Entropy clia tirng thinh phin riéng biét cla hé.

- Entropy dugc xdc dinh sai kém biing 1 hiing s6 cdng: S = J.f|£+ S
e Xét 1 chu trinh khong thuén nghich:

la2: khong thuan nghich
2bl: thudn nghich

ENEE

2bh1

[ 2-- VQ (2o Lons

la2 2b1 162 la2 162

S as> Y { = : qud tinh thudn nghich
T > : qué trinh khong thu@n nghich
2.Nguyén ly ting entropy
a. P6i v6i 1 hé khong c6 1ap: thy theo didu va gid tri clia nhiét nhan vao trong 1 chu trinh thuan
nghich, A S ¢6 thé c6 gia tri duong, 4m hodc = 0, c6 nghia 1a entropy T, 1 hay khong ddi.

Nhan nhiét: Q >0, AS >0
Tda nhiét: Q <0, AS< 0
Podn nhiét: Q =0, AS=0

AS=J‘§

b. P6i vdi 1 hé co 1ap: (khong trao ddi nhiét véi bén ngoai): 50 =0 — AS >0

=: qud trinh thudn nghich

>
AS=0 { > : qud trinh khong thuan nghich

> Trong thuc t&€ cdc qud trinh nhiét dong déu 1a khong thuin nghich, nén ta ¢6 nguyén Iy ting
entropy: “D6i vdi qud trinh nhiét dong thuc t€ xdy ra & 1 hé c6 lap thi entropy ciia hé ludn ludn
tdng”.
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% Tom tit:

. Z% <0 <: chu trinh khéng thuan nghich
o §§ <0 = : chu trinh thuin nghich
T

e Ham Entropy:

AS:IQ, ds =2
T T

A2 | 0 = : qud trinh thudn nghich
T > : qud trinh khong thuin nghich

e D6i v6i hé khong ¢d 1ap: chu trinh thuian nghich

AS = 29 AS > 0 : nhin nhiét
T AS <0 : tda nhiét

AS =0 : doan nhiét
e P0OivGihé co lap: 60 =0

=: qud trinh thudn nghich
> : qud trinh khong thudn nghich

e Né&u AS > 0: nguyén ly ting entropy
2.7 Tinh d6 bi€n thién entropy
2.7.1 DB&i v6i khi 1y tudng:

a/ Qua trinh doan nhiét: 60 =0 = AS = % =0

b/ Qu4 trinh bat ky:

T
S, =S =AS="C, 2+ M RIn 2

7 L uw
P V.
As="c,m=2+"¢C,m2
H pPop v
2.7.2 B6i véi 1 chat bat ky (khi, hoi, 16ng, rin)
a/ Chat nhan hay nh4 nhiét (chat thay d6i nhiét do)

00 = me.dT . .
Q= me m: khéi lugng chit (kg)
— AS = J‘@ g ar c: nhiét dung riéng chat
T T
AS = mc. lnﬁ
1
b/ B&i véi 1 chat bat ky chuyén pha: T = hs
=mL
AS = J'Q _9 Q=m
T T 0=mi

T: nhiét d6 chuyén pha
A: Nhiét nong chay
L: Nhiét hoa hoi
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Luuy
1.Tinh cong truc tiép bang do thi p-V
oA =—p.dVv
Cong nhan duoc trong qua trinh tir 1-2 dwoc biéu dién bing
d6 thi p-V co gia tri bang dién tich hinh 12V, V.
e (Cong co gia tri duong khi V.
e (Cong co gia tri am khi V1.
2.Tinh nhiét tryc tiép bang dd thi T-S
R =T.dS
Nhiét nhan dugc trong qua trinh tir 1-2 dugc biéu dién bﬁng
d6 thi T-S c6 gia tri bang dién tich hinh 1 2 S; S,.
e Nhiét co gia tri duong khi S1.
e Nhiét co6 gia tri am khi S|.
Y nghia thong ké ciia entropy va nguyén ly thir hai

1.Nhiét khong thé tu dong truyén tir vat lanh sang vat néng hon: entropy cua h¢ c6 1ap khong thé
giam:h¢ bién d6i khong thuan nghich tir trang thai khong can bang dén trang thai can bang ( Smax ) va

khong thé ty dong tro lai trang thai khong can bang trudc dugc.

2.Entropy la thong s trang thai doc 1ap nhung khong do truc tiép duoc,ma chi do gian tiép voi do chinh

xac t6i mot hang sb cong..

3.Entropy la thudc do muc do hon loan cua cac phan tir trong hé
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Chuong I: TRUONG TINH PIEN

I.1. KHAI NIEM CO BAN
a) Dién tich nguyén td 1a dién tich nhd nhit c6 trong tu nhiéne = 1,6 x 10" C.
b) Vat tich dién duong: khi nguyén tif hay phan ti trung hoa clia vat bi mit electron.
c) Vattich dién Am: khi nguyén t& hay phan t& trung hoa ctia vat nhan thém electron.
d) Dién tich diém: vat c6 kich thudc rat nhd tich dién.
e) Heé dién tich di€m: tap hdp nhiéu dién tich di€m phan bd 1di rat.
f) Vattich dién: 1a hé dién tich di€m phan bd lién tuc va c6 mdi lién két rin.
Dinh luat bao toan dién tich:“ Trong 1 hé co 1ap, dién tich ludn dugc bdo toan™.
I1.2. PINH LUAT COULOMB : Pinh luit tuong tic giita 2 dién tich diém.
Phat bi€u: Hai dién tich diém qi va qp ddt cich nhau mdt doan r thi chiu tdc dung tuong tac boi luc If1 ,
Fokaah g kaeh . R
=—. , =—. .

F,. F, . E
e r*o, e rror, ! ~ 92

o
—_

q,,q, : cic dién tich diém
N A ) i
—: vectd don vi huéng tu dién tich gy ra tdc dung

r21
q2 d&n dién tich chiu tic dung q . * Piém dit: tai dién tich dang xét.
, Nm? 1 * Phuong: dt noi tir q; d€n q
k'=9.10 C? :m J * Chiéu: q;.q > 0 luc ddy

qi1-q2 < 0 lyc hat
o Ha,|

2

C? x A
=8.86.10">—~_ :hing so dién
=& Nm2 g | *BC) 16n: F1=F2=Z. .

& :1a hiing s6 dién mdi clia moi trudng >1.
Moi trudng chan khong € =1, khong khi € ~1
L.3. Pién trudng:
1. Dién trudng cia mot dién tich di€m: dién tich diém q tao xung quanh né mot dién trudng va d€ xdc
dinh dién truong do6 tai mot vi tri thong qua mot dai lugng hiu hudng E goi la vectd cuong do dién
truong.

= kg T [+ Piém dit: dié &
g—> M —> E,=—7F— biém dat: dl:em iiang Xet/ M.
er-r * Phuong: dt F,noi t q d€n M

* Chiéu: q >0 E huéng xa dién tich
q <0 E huéng vao dién tich
k.q

er?

* Do Ion: |E, | = E,,

2. Pién truong cia mot hé dién tich diém (g,.q,,....q,) tai M nhu sau:
Nguyén 1y chong chit dién trudng: Pién trudng cia mot hé

- kg, T N >
qi ——»hd——*Ef:r;ﬁ dién tich di€m bing tdng dién trudng cla tirng dién tich
E. L0 N 2 o A
b di€m riéng ré cla hé.
. kg T Ghi chu:
e e = “In _n e 2 — N A X
n M E, er’ T *Ne€u cdc E,clung phuong ta cong dai so.

E-YE,
1

(@) —> M —> E=YE
1
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* N&u cdc E, khdc phuong ta chi€u 1én ba phuong:

Ex :ZEix ’ Ey :iny > Ez :ZEiz
1 1 1
E=E,+E,+E, va E=,/E]+E}+E]

3. Dién trudng cua mot vat tich dién
dq —» M —> dE

VTP —>M—>E=jd|§

Vid
Ghi chu:
* Né&u cdc d E cliing phuong ta cdng dai sd.
E= [dE

vtd
* Né&u cdc dE khdc phuong ta chi€u 1én ba phuong:
E, = [dE, . E,=[dE, ,E,=[dE,

vtd vtd Vtd
E=E,+E,+E, va E=,/E}+E}+E]

Ghi chu:
- Né&uvatla 1 day tich dién:
Trén 1 phan tif chiéu dai dg = A.dl

= A= % (C/m): mat do dién tich dai

- N&u vatla 1 mit tich dién:
Trén 1 phan ti dién tich :dg=0.dS

= o= j—g (C/m%): mat do dién tich mit

- Né&u vat la 1 kh6i tich dién:
Trén 1 don vi thé tich: dq= p.dV

= =99 (/m?) : mat do dien tich khoi
v

- Né&u vat tich dién déu thi:
A= Q ;0 = %

o) 12 hiing 0.
v

Ap dung:
1/ Xac dinh vecto E do 1 ludng cuc giy ra tai 1 diém M trén truc d6i xitng ciia ludng cuc.

- Ludng cuc dién 1a 1 hé gom 2 dién tich trdi ddu, cing d6 16n, dit cach nhau 1 khodng 1 rdt nhd.
q I

Vectd moment ludng cuc dién: p,= q] ( rhuéng W —qg—>+q)E=2.E .cosa=2K— 5
noan

vi r>>1) c K q~ K He*
M=———=——.—
gr’ r’

TaiN: By = ioe Ey

e r % ,
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2/ Pién trudng giy ra béi 1 doan day thing L tich dién déu A >0 giy ra tai 1 di€ém M nim trén dudng

ndi dai clia day va cdch dau gan nhat mot doan a : dg = A.dx

dq —» M — dE L a o
. = = dE E, X
diy —» M —E = [dE O e -4 >
day XH
dE = kddx _k  Adx T
e r’ g(L+a X)>
L
:EZJ'dEQEZJ"dE :‘_’IM = E, - k/i[ 1 J
day ey (L+a-x) ¢ \a (L+a)
Tém tit: * Piém dit: di€m dang xét M.
* Phuong: dudng thing soi day.
E 4 Chiéu: A >0 E hudéng xa sgi day.
M * PO 16n:
= k/l 1
Eul=En =
- e \la (L+a)
3/ Pién trudng gay ra bdi 1 doan day thﬁng tich ~
dién déu A >0 gdy ra tai 1 di€ém M nim ngoai day dE,
va cdch diy mot doan a : dg = A.dx
dq —— > M — dE —
— — X dEX : \\
day —»M—»E:.[dE D r
day a o
e’ :
* Céc dE, khac phuong ta chi€u 1én hai phuong: |"""""b'>:<' ______ -I ————— e >
E, = [dE, . E,=[dE,, <
Vtd Vtd
E=E,+E, va E=E}+E] Véi
X=atgp = dx = a'df va r=—2
cos” ¢ cos @
ad(p
a k.A. “
E.= JdE.(sm(p) = Ism pdp £ :k._/”t(coml _cosa,)
day o g 70{1 ga
cos’ @
ad
. kA S0 .
cos” @ k.A
= IdE.(cosgD) = I — - CosQp=—— Icosw.dqo
2 : a ca
y A e a
cos’ Q
E, = ki[sin a, —sin(—q, )]= k;;L(sin a, +sina,)
ca ca
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~ _ _ \/ﬁ r *Diém dit: diém dang xét M.
Tom tat: EM = EL + E// EM = EJ_ + E// * Phuong: dt 1 day tai M

Chon o > o,: gi4 tri s6 hoc * Chiéu: hudng xa day

E. ! *polén: E, =k'—/l(sina2+sina1) khi cMeday
1 ca

E, = k'—/1(sin a, —sing,) khi hcMeday
ga

r *Piém dit: diém dang xét M.

* Phuong: dt 1 day tai M

. * Chiéu: hudng vé phia doan ngin clia
E,q dy

A Ta k.A
*DoIon: E, = —|cos052 —cosq,
&.a

4/ Dién truong giy ra béi 1 cung tron (O,R) tich dién déu >0 gdy ra tai tdm O: dq = A.dx

géc chin cung 2a. ~ ~

d dE dE

q — M —» : v dEzh/Mjl
cung—»M—»E:JdE € r ,X_,

day ol NN

* Céc dE, khdc phuong ta chi€u 1én hai phuong x, y: \> \g
A N
EX = .[dEX = O N ,', /l \_/‘\
Vtd ’,’ (P \\‘
kAR,
E, = IdEy - I/I—zd(p.cosgo dq
N . &R [«

DPiém dit: di€ém dang xét O.

— E = 2k-A sihnga * Phuodng: dudng trung truc day cung.
&R * Chiéu: A >0 E hudng xa sdi day.

bo 16n: ‘EO‘ =[5y = ngR sina

*

Tém tit:

5/ Pién trudng giy ra béi 1 vanh tron (O,R) tich dién déu 1 >0 giy ra tai di€ém M nim trén truc
A -
EM

cua vanh va cich O mot doan h
h dE k.dq

CoSff=——o =
p JR? +h? (R +h?)

Tuong tu ta c6 X
E, = [dE, =0,
Vtd
k.dq
E,=|dE, = | —————.cosf
g V{, g d-a[y &.(R*+h?)
N k.Q.h _ h.A.R

TeRPAR)T L R 4hY)
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5/ Pién trudng gy ra béi 1 dia tron (O,R) tich dién déu ¢ >0 giy ra tai di€m M nim trén truc

clia dia va cich O mdt doan h Eu
vanh dq =0.dS =o.27z.r.dr - M—)‘dE‘ = de—qm udEM
e (r"+h?)
R M
= k.ho2x r.dr
dia—)M—)‘EM‘:I o5
Y € (r=+h%)
g ho2r 1 " ho (1 1
dre,e (r’+h*)"? |0 26,6\ h R? +h? 0 T
Ev = 9 |- ! R — oo: mitphing vohan: R —> w0 E = g
2¢,.€ R2 2.6,.€
1+h—2

Viy dién trudng gay ra bgi 1 mit phing rong vo han: 13 dién trudng déu c6 phuong vudng
gbéc mit phing, chiéu huéng ra ngoai néu mit tich dién duong, khong phu thudc vao vi tri
clia di€m dang khio sit.
L.4.Pinh ly Gauss:
1. Puong siic cia E :
a/ Pinh nghia: 12 mot dudng cong ma ti€p tuy€n tai moi di€m trén dudng cong c6 phuong triing
v6i E ,chiéu ctia dudng stc 1a chiéu cla E .
b/ Tinh chat:
- Céc dudng sic khong cit nhau
- Dudng stic cla dién trudng 12 dudng cong hé. Xuat phat tir +q, k&t thic 1a —q.
- Tap hdp cdc dudng sitc clia dién trudng 14 dién phd.
- Ngudi ta qui uSc vé s& dudng sitc qua 1 don vi dién tich ti€t dién c6 gid tri |I§| )

- Pudng sitc clia E khi qua mit phan céch giita 2 moi trudng bi gidn doan.

N
TN

e

A
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2.Vectd diéncam D: D=s.s,.E I%ZJ

Pudng sitc cia D khong phu thudc & gy nén khong bi gidn doan khi qua mit phan cich.
3. Pién thong (thong lugng ciia D) giti qua 1 dién tich dS: d¢ = D.dS = D.dS.cos(ﬁ,d§)

_ D s g L C g R ~
€ ds biém dit : v6i moi diém thudc dS

=~ | Phuong: vudng géc dS
Chiéu: huéng ra ngoai mit kin.
b6 16n: dS
4. Pinh ly Gauss:
a/ G6c khoi: Cho mot dién tich vi phan dS (coi nhu phing) va mot
diém O ngoai dS; di€m M e dS cdch O mot doan r. Géc khdi tir O

nhin

O

dién tich dS : S
. as )
dQ = ds C;) X _ > (sr)(stéradian)
r r
2
Goc khdi cd khong gian: Q= 47;5 =47 (sr)

b/ Pinh 1y Gauss d6i véi dién trudng: Thong luong cia D qua mit kin S bing tong dai s6 cac dién tich

n
chita trong mat kin dé. D, = m D.dS = Zqi
) B

¢/ Cong thitc dang tich phan va vi phin cia dinh ly Gauss:
iflj.dg = jp.dV (V: thé tich phin c6 dién tich nim trong mit Gauss)

(s) v)
- L= - ~ oD
[divDav = [ pdv=  divD=VD=p véi V.D= e L
W ) ox oy oz
Tuong ty véi E
f]Eds = 2% _ [ divE.dv; dive =~
® £& £.8,
5. Ap dung dinh Iy Gauss d€ tinh D: S
a/ Tai 1 diém niim ngoai dy tich dién déu (4 > 0)dai vo han. {\1 45
Mitkin S (mit Gauss) 1a mit try, truc 12 sgi day bdn kinh R = a, do cao h bat ky. N 4]
[1D.dS = [ D.dS, + [ D.dS, + [ DdS, = [DdS, =D | ds, =D.27.ah X—
) S, s, 5, (55) z/ D
A
D.2r.ah= =Ah=D=— <
Zq' 2r.a ds,
KL: Vay dién trudng do day dai vo han gdy ra tai M c6 phuong vudng géc diy, chiéu huéng ra néu

A >0, huéng vaonéu 1<0.
b/ Tinh D tai M cdch mit phing v6 han (o > 0)tich dién déu gay ra tai M cdch khodng h.
o o

E = =D=—
LE 5y 2

Mit Gauss 12 mit tru ban kinh R bat ky, do cao 2h vudng géc mit phing.
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§D.dS = [DdS, + [DdS, + [D.ds,

(s) S, (s (

A
* >
(s1) ) S3) b d§3

=D [dS, +D [ds, =D, + DS, =2DS, | :

(s) (s2)

208, =g =08 = D:%

ds,

¢/ Tinh D tai M cdch tAm qua cAu dic tich dién déu (p > 0) 1 doan .
Q= p{%ﬁ.Rﬂ

Miit Gauss 12 mit ciu tim 0, ban kinh r.
§D.dS = [D.dS=D[dS=Darr =3 g,
(s) () (s)

o
o
wm,

0 Xétr<R:
4 3
D4rr*=p—zr’=D _pr
3 3
0 Xétr>R:

D.4rz.r’ =p§7z.R3 =Q = D- Q =p.R3
dme B

* N&u cAurdng: Q=0.4r.R’ §D.d§ =D4rxr’=>)gq,

o r<R:
DArzr*=0=D=0
o r>R:
D4rR*=Q=0471R* = 5
D K D— oR" Q
:>E=—=—'2Q r*  4xr’
£.8, r

Khi 1 qua cAu tich dién déu dic hay réng, v6i dién tich toan thé 1a Q, thi ta coi qui ciu d6 tuong
duong nhu dién tich diém dit tai tim O qua ciu khi xét diém M niim ti¥ mit qua cAura .
LS. Lyc tinh dién (luc di¢én): Mot dién tich g, dat trong dién truéng ma tai d6 c¢6 vectd cuong do dién

trudng 12 E thi dién tich ¢, chiu 1 lyc: F, = q,.E

S - E S
1/ Bién tich diém g, > E > F. =q,.E / -
dg—E—>dF. =
2/ Vit tich dién: . _
Vid >E—>F. = dF
Vd: Hai thanh L tich dién déu A >0, cdch khodng a.
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glang p s guy X X dF.

kAl 1 1 0
SlE[XA L ] =
e la+x L+a+x PEEEE——N I E
_ N . L >
dqz —E - dFZE ¢ ( )2
o B k.A? a+L
Thanh 1:Q, —E, - Fye = [dF,c Fi== ln[(2|_+a)a}
dg, = A.dx
2 L 2 -
:>FZE=M f{ 11 }dxzk.ﬂ h{ a+x J
e sla+x L+a+x & L+a+x)|,
L6.DIEN THE

1.Cong cua lyc tinh dién:Dién tich ¢, dit trong dién trudng ctia q chiu tdc dung cla lyc tinh dién
IEE va di chuyéntt A — B:
Cong nguyén t6:

B B
dA=F.dl = A=[dA=[F.dl.cosa
A A

Xét dién tich q > 0 va qo > 0 di chuyén trong dién trudng ctia q :

Ao Tq k;qdl.cosa _ k.q.g, Tﬂ *Cong cla lyc tinh dién khi di chuyén dién tich di tir chi phu
o er’ g ;. r thudc vao vi tri dau va vi trf cudi ma khong phu thudc vao dudng
(vi :dl.cos & = dr) di thi luc tinh dién 12 Iyc th€ va trudng tinh dién 12 trudng thé.
; 2. Thé& niing: ( ning lugng phu thudc vao vi tri) W,
A=%(—1T :%(L_Lj -
& ri, & rn Iy IdA= -[ —dw, :\NtA _WTB _ k.0.9, _ k-g.q,
YW er, &

q. . . K.q.
K4% ¢ Chon thé nang g6c doo: Wy =0=C=0=W,, =—1%0

er er
Ciing chinh 1a cdng di chuyén dién tich ¢, trong dién trudng gy ra bdi dién tich q di tr r — 0.

= Ham th€ ning: W, =

3. Pién th& cha 1 dién tich di€m dit cich ¢ mot doan
Mot dién tich diém q sé& tao ra xung quanh n6 1 dién trudng va dién th€ (V) tai diém M dudgc xdc dinh
bing.
k.q q>0—-V,, >0
v, =—
er
*Pién th& nay chinh 12 cong di chuyén 1 don vi dién tich g, tt M — o

q<0->V, <0

4. Dién thé cta 1 h¢ dién tich diém (q¢,,q,,...,q,) giy ra tai M:
qg—->M-YV,
qg,—>M->YV,
g, > M -V,
Gpenly > M 2V, =DV,
i=1

5. Dién thé ctia vat tich dién: Vat tich dién - M -V = j R\
VTD
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Vdl1: Pién th€ tai diém M giy ra bdi ddy L tich dién déu L >0

r=X+a L a
Kdg K.Adx S EEEEEE [hoommmmemenees KO- A
=dV = = <« S
er  ¢(x+a) X
Ca thanh: f
L L
J' K.A.dx _K. J- dx =K’/11n(x+a) |I(;:>V—Kﬂln(l_+aj o
0 € X + a & {X+a g & a X
Vd2: bién the tai dlem O giy ra b&i cung (O,R) tich dién déu Q chin géc a \lﬂ
k kQ k/IRa kAo R~ SR
=V, = [ dv=—-[dq= N
cong &R eR &R & L, \\ "
6. Miit ding thé: \
a/ Pinh nghia: 14 tip hdp moi di€m c6 cuing dién the dq
b/ Tinh chat:

- cdng di chuyén 1 dién tich g, trong mit ding thé thi bing 0.

Kg K.
AqO(AaB)Zq( o q) qO(V V)

er, &
- Vecto cudng do dién trudng tai 1 di€m nim trén mit ding thé thi vudng géc mit ding thé va
theo chiéu gidm cia dién thé.
L7 LIEN HE GIUA E VA V:
Cho 2 di€m M, N ri't gan nhau trong dién trudng E : dién thé tai M 12 V,, =V va
tai N1a V+dV (dV>0) Ta di chuyén 1 dién tich g,di tt M — N

dA=q,.Edl = g,.E.dl.cos(E,dl') = q,.E,dI
dAy Sy = o (Ve =V ) =0y (-0V')

——dV =E.dl = E = %\I/
Chon I~X|~y;|zz:(E d—v;jE —_d_V; Z__d_V
dx ) 7 dy dz

Ma E:EX|+E.]+EZE=— ﬂr-}-%] ﬂa = g"i‘ij-{‘—k
’ x oy 0O x oy
=—gradV =-VV
* T v:>E=—gradV=—W=—(£|+ij+£|ZJv
ox oy Z

Vd: Cho dién thé trong dién trudng phin b theo quy ludt: V=x’+ y>+ z (V)
V=x’+y*+z = E :—(2x.T+3y2.T+IZ)

Vd:Pién thé tai diém M niim trén dudng ndi dai cia diy (truc x ) cdch

ddu gin nhat gdc O mot doan x 1a:
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V, = K'/l{ln L;—X}: Kj [ln(L+X)—lnX]

:E:—M[—l —l}.f hay:E:M[l— ! }
¢ |L+x X & | X L+x

*Tir: E — V : Chon phuong E 12 phuong 7 = Téng quat: —dV = E, .dr

:>Vf—dV =]2E,.dr =V, -V, :TEr.dr
Va

A A

Luuy:
- Cong thuc: V = Kq (ta chon th€ ning Wi—o) = 0,hay :V, = 0) thi dién tich phai hitu han
er
(khong dudc ti€nra o).
- Khi dién tich phdn bd vo han thi ta tinh hiéu dién th€ chit khong thé tinh dudc dién thé tai 1
diém.
Vd1: Day dai vd han tich dién déu A >0 tinh hiéu dién th& giita hai di€ém M va N cdch diy ry va 1x .
Hay hai mit tru dai vo han,dong truc,tich dién déu c6 mat dd dién dai theo truc 13 + A va - A tinh hiéu
dién thé& hai mit tru. Dung dinh 1y Gauss = E = Vy - Vx
2kA 1 A

E= = X
er 2rmeeg, r

Vy N

[-av = [E.dr=—2—[&

v, 2reg,; ¥

oV, -V, = A oA
2r.e.€, Vo 2reg, Ty

Vdz2:

Mit phing vo han tich dién déu o tinh hiéu dién th€ giita hai diém M va N
cach mat phrftng I'M Va Iy :

Idf-Er=J20 dr=—jdV:>j—dV: g Tl &V, =V =——(r, -1, )

h
Vi 2.6.8, 2.6.8,

Vd3:Qua cau dic: (0, R) tich dién déu p hay dién tich toan thé 1a Q tinh dién thé & di€ém O, Aemit cau
va M cach O mot doanr.

0<r<R:
Va R 2 2
E =" = [-av=[Edr=—L[rdrsV,-v,=-2 R_pR
3esg, Jeg,y, 3eg, 2 b.ig,
2 2 2 2
v, = K.Q _ 1 .iﬂ'.R3 _ p.R v, = PR N p.R _ p.R
eR 4rneeg, R 3 3.6, 6.5, 3s&, &8,
T R? T !
Vo=Vu = £ =>Vy = pr__po [ 9 Mn >
6.c.€, 2e¢8, 6.s.¢, r
r>R:V, :k'—Q
sr
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CHUONG 7: PIEN MOI & VAT DAN

Dién moi hay chét cach dién c6 céu tao s dién tir ngoai cung lon hon 4, lién két manh véi hat nhan
nén khong bt ra thanh nhing dién tir ty do. Duéi tac dung ctia dién truong ngoai hay dién thé thi cac
dién tich chiu tac dung cua luc dién chi lam Iéch vi tri cua dién tich chir khong chuyén dong nén dién
moi khong dan dién. Néu dién trudong ngoai rat manh thi cac dién tir bi birt ra khoi nguyén tir thanh
nhitng dién tir ty do di chuyén ngugc chidu véi dién truong, ta noi dién moi bi pha huy => vat dan.

7.1 HIEN TUQNG PHAN CUC PIEN MOI

1) Pinh nghia: Y N
bat thanh dién moi trong dién truong ngoai hay gan vat tich dién — .
thi hai bé rpét A va B 3061 dién voi Qién truong cua chat moi tich @ A_q - ‘? + Bq
dién trai d4u goi 1a dién tich lién két. = *
2) Giai thich E,

_ a. Dién méi phén tir khong phén cyec: =) @
GOm phan tir c6 phan bo electron doi ximg (Ex: Hy; G+ P,
0O,,...), nén trong tdm cua di¢n tich duong(G+), va G- o—D
am(G-) trung nhau = phan tir khong phan cuc.
Duéi tac dung cua dién truong ngoai EO s€ lam léch Al = g = i B
trong tam cua hai dién tich: Trong tam cua dién tich : z = 3 +

(Gt), (G-) chiu tac dung cua lyc dién nén khong
tring nhau tao thanh mot mémen ludng cuc dién phan tir p, cung phuong chiéu véi EO : sw phan cuc
electr,on. O bén trong cht dién méi sé trung hoa, va hai mat A, B ddi dién vai dién truong tich dién
trai dau.

B, =&, .aEO phu thude E, : ledng cwe dién phan tir dan hdi (a: d6 phan cuc phan tir)

b. Pién méi phan tir phan cuc
Puoc cau tao boi phan tir c6 phan bo electron khong doi

xtung (Ex: HCI; CH3;CI;NHs;...) nén trong tm dién tich EO
(G1), (G-) khong trung nhau tao thanh mdt mémen dién — =
phin tr p_c6 phuong chiéu hon loan trong chat dién moi ® P, (%
nhung > p, =0. G+\e . G-
y e - N G- o—>®

Duéi tac dung cua dién truong ngoai £, trong tam cua
dién tich (G+), (G—) chiu tac dung cuia luc dién tao thanh N~ S A= = = *B

AL X ; A : . 2 S - = 24
mot mémen ngau lyc, lam cho cac p, quay (dinh hudng) < <4 _ X %

sao cho c6 phuong chiéu gan trung voi EO nhung

| .| khong d6i (lwong cue cirng) : sw phan cue dinh hwéng. O bén trong van trung hoa va hai mit A,
B tich dién trai dau.

Néu dién trudng EO rit manh, lic nay p.cung phuong chiéu EO .

c. Pién mai tinh thé: c6 ciu tao mang tinh thé ion duong va am 1dng vao nhau. Dudi tac dung ctia
dién truong ngoai E| ,cic mang ion duong dich chuyén theo chiéu ctia £, con ion 4m ngugc chiéu gy
hién tuong phan cyc:su phén cye ion. o )

D061 vt ba dién moi trén thi hién tugng phan cuc dién moi bién mat khi cat dién truong ngoai.

7.2 Vecto phan cue dién moi Pién truong trong chat dién méi.
1)Pinh nghia:Vecto phan cyc dién moi bang tong moment di¢n ctia cac phan tir c6 trong mot don

a:Zm
AV

vi thé tich khoi dién moi:
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*Pdi voi dién moi phan tir khong phan cuc va dién moi tinh thé p, TT E,
- n.p

p =t
AV

Véi: n, : mat 46 phan tu

=n,.p,=n.caE=¢.7.E

X. =N,.c :hé s phan cuc cua mot don vi the tich chat dién mo6i hay do cam dién moi.

2
Lo g oain A 1A o 1 n,. 3 £ Cn 4A nr 2 Ao
*P01 voi dién moi phén tu phan cuc; g, = Mo-Pe (k;hang s6 Bolzmann; T nhiét d¢ tuyét doi).

3g,kT

2) Lién h¢ giira vecto phéin cuc dién méi P, va mat d¢ dién mat cia dién tich lién ket
Mat do dién tich mat o cua cac dién tich lién két xuat hi€n trén mat phang gidi han ctia khoi dién moi:
R,

7.3 Pién truong trong chat dién moi.

=0 =P.cosa

H =
2 3 (2 H EH
1) Dién trwong tong hop trong dién moi dong nhat, dang huéng. A i» |
Do hai bé mit A, B trai diu nén xuét hién dién truong phu E '"nguoc chiéu EO o i
, v G, —-E+4L
dién truong tong hop bén trong chat dienmoéi1 E: E=E +E va M -+ |H
. E, € |0
E=E,-E=— M= 4L
£ M -
iy o'
Véi o'=P, =¢,.2..E, =6, 2.E = E'=—=4.E
gO

=(E=E,-E =E, -, E=E,=(1+2)E=cE)

2) Vecto dién cam D va vecto phén cuc dién méi |5e

* Do1 voi dign moi batky: D=¢g.E+P,
* Poi voi dien moi dong nhat, dang hudng:

[3:50.|§+50.;59E:gOE(1+;(e) Voit £=14 4

hay:D = ¢.¢,.E
3) Pudng stic cua E, D khi qua mat phan cach cua 2 mi trudng:
Khi qua mat phan cach 2 moi truong: E
Ao re = It

a) Doivdi E: ¢, & = "

E E, _xE
E.=E, : E,#E, n %2 i 2t

& &, EY-Ag

KL:
e Thanh phan tiép tuyén cua E la lién tyc khi qua mat phan cach 2 méi truong.
e Thanh phan phép tuyén cua E khong lién tuc khi qua mit phan cach 2 méi truong.

Pbi véi D: . B,
1 - [
D Dln - I D| —
D, =D, 5 Dy # Dy D_lt:ﬁ | O
it & &, 5.Y--- A
KL: =

Thanh phéan tiép tuyén cia D khong lién tuc khi qua mit phan cach 2 méi trudng.
Thanh phan phap tuyén caa D 14 lién tuc khi qua mét phan cach 2 méi trudng.
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VAT DAN

Vit dan (kim loai) dugc cau tao bdi cac nguyén tir c6 so dién tir & 16p ngoai cung nho hon 4 lién két
yéu vdi hat nhan, dé bién thanh nhiing dién tir tu do. Dudi tic dung cia dién trudng ngoai, E, hay
hiéu dién thé thi cac dién ti tu do chiju tac dung cua lyc dién FE = —e.EO di chuyén nguoc chiéu véi
dién truong tao thanh dong dién tir,nén kim loai dé dan dién.

7.4 VAT DAN CAN BANG TINH DIEN
1) Diéu ki¢n dé vat dan cin bang tinh di¢n
a. Dién truong bén trong vat dan phai bang 0 .

b. Dién truong E trén bé mat vat dan phai [uén luén vudng goc voi bé mat vat dan.
E=0=FE=E,.
2) Tinh chat
a. Vat dan la mdt vat dang the.
—dV =Edr=0=V =hs
b. Khi ta truyén cho vat dan 1 di¢n tich q thi toan bd dién tich nay s& phan bo trén bé mat vat dan
(bén trong trung hoa). Néu vat dan 1a mat phang, mat try, mat cau thi dién tich phan bo déu trén bé mat
(o* = %} . Néu bé mit vat din 16i 16m khéac nhau thi dién tich tap trung nhiéu & phan 16i va hau nhu

khong tich dién & phan 16m. +

7.5 HIEN TUQNG PIEN HUONG

1) Pinh nghia E

o A X \ ‘A \ I o o A —0>
Dat thanh vat dan AB trung hoa trong dién trudng £, hodc dat gan
vat tich dién Q >0 thi hai mat A, B doi dién véi dién truong tich dién Al = 4
trai dAu q va +q (goi 12 dién tich cdm tmg) Al E B

Giai thich: cac dién tir ty do trong vat dan dudi tc dung cia
dién truong ngoai EO s€ chiu 1 luc Edi chuyén nguoc chiéu EO , tich dién —q 6 mat A va +q 6 mat B
Khi tich dién thi hai mit A, B xuét hién dién truong phu E '"nguogc chiéu EO . Dién truong téng hop bén
trong vat dan: E = EO +E'. Hién tugng tich dién vat din tiép tuc khi E'chwa bang E, va tang dan cho
dén lic £ = E, thi dién truong bén trong vat dan bang 0. Ta c6 vt dan can bang tinh dién.

2) Phan loai
a. Dién hwéng mot phan:
Khi vat dan AB khong bao trum hét vat tich dién Q thi ta c6 hi¢n tuong dién hudng mot phan, khi do
q<Q. =Q

b. Pién hudng toan phin

Dién truong EO anh hudng toan b 1€n vat dan.
Vit ddn AB bao trum hét vat tich dién Q, khi d6 q = Q. +

7.6 VAT DAN CO LAP (VDCL)
1) Dinh nghia:
Vat dan ¢o lap vé phuong dién dién khi né dat cach xa vat khac c6 giy anh hudng dén su phan bd
dién tich ctia vat dan.
2) Pién dung ciia vat din cé lap
Truyén cho vat dan co 1ap mot dién tich Q thi vat dan ¢ dién thé V, tang Q thi V tang theo va ngugc
Q

lai, nhung ti s6 v luon ludn 1a hang s goi 1a dién dung ctia vat dan co lap. C = g(F) =hs
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VD: Vat dan hinh cau ¢6 C = IF, tinh R
Qua cau chi phan bo dién tich Q trén bé mat => c6 thé xem la cau rong co:

v_kQ :52=K—C:R=9.109m
&R eV &
7.7 TU DIEN
1) Pinh nghia

Khi vat dan B bao trim hét vat dan A, ta tich cho vat dan A mét dién tich +Q,

thi hai bé mit trong va ngoai cia vat d::ln B sé tich dién —Q, +Q.

Noi mit ngoai cung cia vat dan B xuong dat (mat ngoai cung trung hoa) ta c6

hai bé mat kim loai tich dién trai ddu —Q, +Q goi 12 hai ban (cdt) cia ty dién. 7
2) Dién dung cua tu dién

Ta tich dién cho tu dién mot dién tich Q thi hai ban tu c6 hiéu dién thé U. Tang Q thi U tang va nguogc

lai, nhung ti s6 8 ludn ludn 14 hang sd, goi 1a dién dung cua ty dién: C = 8 =hs
3) Pién dung cia cac tu dién dac biét d
2 £.£,-S < /’ 3
O O 1 1
b7 2ss, £.&, ! =
O | | —»
Vg d : O :
j—dV:jE.dr_j =U . : 5 >
v, ) €€ S EE, 0 i :
b.Tu tru: C = LTEE T
R2
In—=
R1
R
2r.rl 2r.e.g,lr E
—

v

Ve dr
“:V[‘dV:fE'dr:sz “reri "R

1

1
1
Q R, : 0
1
1

dr.e.g,R.R,

¢.Tu cdu: C =
Rz = R1

CJ.DD.dS =DA4rr’=+Q=D :Lz: E __Q
dr.r dr.e.g,r

:>U:Vf—dV=IE.dr: Q Rzﬂ= Q (—lr
Va

2
dre.g, p 1" 4mes,

U= Q (Rz_le

4ree,\ R.R,
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7.8 NANG LUQNG PIEN TRUONG

1) Niing lwgng dién truong ciia h¢ hai dién tich diém: q;_q,.

k.g,.q
WE :Wt — glr 2

Chinh 14 c6ng ctia dién tich g, di chuyén tir r ra v6 clng trong dién truong ciia q;, hay cong ngudi ta di
chuyén dién tich g tir oo dén r trong dién trudng cta q; va hoan d6i nguoc lai.

1 kg, 1 _ kg 1 1 \
< We :Wt:E'ql g,rz +E-qz?r1:_~ch-v1+_-q2v2 Vé
bat: V, q2
k.q . CL D r
V, =—2 dién the tai g, do g, gy ra.
er qQi RN
k'ql oA A . A /,’ § \\\
V, = — dién the tai g,do g, gayra (VAR
. / N
III e ‘\‘
2) Niing lwong dién truwong cia hé dién tich diém (q1, qz, ... , qn): ' \ﬁ@ / 9 l‘.
Va4 v
:—qu /! q1 V+q,.V,+.... +qn.i{1) o /
4 \\\ qn -7
Vila dién thé tai q; do cac dién tich khac q; gay ra. Teeee- -
VD:Cho mdt tr cuc tuyén tinh nhu hinh v&. Tinh cong tao ti cuc trén. )
1 V, V,
Wza(ql'\/l+q2'\/2+q3'\/3) =) @
— k. -2 +
v k2 k(@) +q q q
ca g.2a
v - 2.k.(q)
,=——
ga
k.(=20Q). 2y 2k -2
w2 L k2a(a) k() | 2k (a)(29)
2 ea g.2a ca

3) Niang lwgng dién truomg ciia VDCL.
1 1
dW =_dqV < [dw =5jdq.v

2
w=lov-lcy:-1&
2 2

4) Nang lugng dién trwong cua tu dién:

W:lQU:lC.U2 :lgz
2 2 2C

5) Nang lwong dién truwong:
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Trong khoang khong gian dién truong, ning lugng dién truong dinh x{r tai moi diém trong khong gian
dién truong va mat d§ nang luong dién truong tai moi diém dugc xac dinh:

1 1 1 D?
w,=—ED==¢¢,E* ==
2 2 2 c.5,
o, = We W = [ dW, = [ @AV
dv V) v
*Tu dién phfmg:
1 Q
2° S
" _%_ g.go.d _l Q2 _l 02 _l
Y, Sd 26,8 2 e 2
*
y _ Ko
R
KQ
BT R
KQ
Vo) =
r
K.Q
E, = >
) r
* 2 vat dugc noi voi nhau:
y KO
RA
KO
RB
Nbi A, B:
Vai=V,
- KQ, _KQs
RA RB
Vi Q,+0, =0Q,+0,
R
Hay: Q—A,Z—A
Qy R
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CHUONG 1V: TU TRUONG pﬁA DONG PIEN KHONG
1510] |

IV.1 KHAINIEM CO BAN:
1. Dong dién: La dong chuyén ddi c6 huéng clia cdc dién tich. Theo quy u6c chiéu
dong dién 12 dong chuyén ddJi clia dién tich (+).
a/ Dong dién trong kim loai:dong cdc ety do.
b/ Dong di€n trong dung dich dién phan: dong cac ion (+), (-).
ion (+) — Cathode
ion (—) > Anode
¢/ dong dién trong chat khi: dong cdc ion (+), () va cdc e tu do.
2. Cudng d6 dong dién I:
La s6 dién lugng di qua dién tich S trong Is.

1= (EJ(A)

dt S

3.Vecto mat d6 dong dién J c6 phuong, chiéu ciia dong dién;

* Do 16n: V‘:% ) ong s _af
o= 505 - |1 cosa-[Tlas,  + O g

4. Suit dién dong cia ngudn:

o ¢= m E'dl #0 = E": trudng xody (-]
©) 00
o) ng.dT =0 = E:trudng thé. O ©
C

Sui't dién dong 14 cong clia 1 lyc dién trudng E~ dich chuyén dién tich +1C di 1 vong
quanh mach kin ctia ngudn dé.

E": trudng xody (dién trudng bi€n ddi theo thdi gian)

5. Phan ti dong dién: /.dl

Phan tir dong dién 12 1 doan rdt ngdn cla dong dién c6 phuong, chiéu cla dong dién
va ¢6 do I6n 1.dl

IV.2. PINH LUAT AMPE (Pinh luit tuong tic giita 2 phan ti¥ dong dién):

Xét 2 phan tir dong dién : Io.dﬂ) va 1.dl cdch nhau 1 doan r thi sé& chiu bdi cédp luc
tudng tac dlf0 va dF (dugc goi 1a Ivc Ampe hay luc tir)
l,.dl, x(l.drx f)

= _ Mty
dF, = &5
4 r’
_ g 1D (1l xT )
dF =250 g
4 r
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IV.3. TU TRUONG:

1. T trudng gy ra bdi phin t& dong dién 1.dl :

Phan tir dong dién 1.dl s& taora xung quanh né 1 tir trudng va ngudi ta tinh tur trudng
tai 1 di€m M thong qua dai luong vecto cdm dng tit dB.

. = gp, LdlxF
L.dl —> M — d§ = £e#a 1A xT
4z r M
Véi:  u, =47.107 (%) hiing s6 tr
4 : @0 tir thAim tuong d6i cia moi trudng s r

Ldl o
[ e Piém dit: tai M
| © Phuong: dutng thing vudng géc mit phang (I.dZ,M)
dB< e Chidu: quy tic viin ndt chai 1.dl,F,dB
1.dl .

e Do 16n: ‘dg‘ = ‘l:—’:;o,'_zmn(].df,;)
r

2. TU trudng gy ra bdi day din: (nguyén 1y chong ch't tir trudng):
Tu trudng clia 1 day dan thi bing tdng tif trudng cia cdc phan t¥ trong day din.

lLdl > M —>d|§:M.I'dI—3><r
4 r
Céday—>M —>B= [dB
cddady
3. Tif trudng cda nhiéu diy din:
dayl > M — B,
day2 > M — B, ]
: taiM : B = Z B,
i=l

n—-M —B,

Vdl:

Cho 1 day din thing c6 dong dién 1. Tinh B tai M trén dudng ndi dai clia day.
sina=0=B=0 ~

Idl
»=---=X

g
Vvd2: o

Tinh B tai 1 di€m ngoai diy cdch doan a:

=l
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tga—ézx—atga:dx— ada o 0
a ' cos’ a > AR o
a a . O dr
cosa=—=r= ; sind=cosa <>
r cosa X
= =, 1dUxF o, 1.dl O
ldl > M ->dB =" ——=dB=—"".——.sin6 .
4.7 r 4z r By o M
lada cosa C'K\
u, la A
day >M > B=|dB = . : o )
y I J‘47r cos’a @’ ) ) F{;l\
cos’ o e a
ppty 1 ety ——
B=20 — | cosada =22 —(sina, +sina
4r a-£ 4r a( ? 1) X

e diém dit: taiM
e phuong: dudng thing vudng géc (diy, M)
e chiéu: quy tic vin nit chai

g
e d016n: B, !;ﬂo (sine, £sina,)
Dau +: hinh chi€u M trén day
Dau —: hinh chi€u M ngoai day
Vd3:

Cho 1 cung trdn (0, R) géc chin «,B, =?. Dai: [ =R«
il >0—dB  d =20 g

2

4z r
= B=[dB =t [ £t 1
4r R® g, 4r R

_Hl 220 (@) ac:radian

4z.R
e diémdat: tai0
e phuong: dudng thing vudng géc mit phing (day, 0)

By 1 e chiéu: quy tic vin niit chai
N =B 0—*1
e {0 I6n: ‘B ‘_,uyo a C}:>

4rz.R I B

Vd4:Cho ddy dan dai v6 han ¢6 dong dién I chay qua dugc un shu hinh vé. Tinh B,

B, = — B, =B, +B,

+B,+B
® @ 1

OCWL

B, - oo\ et ] (7 +1)
47.R 4.7.R 4 R

O x
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Vds:

B, =B, :Lo'l(sin%—singj
2

— B, =2.B, :L()"(smo—sin%j

Vdob:
Vong (0, R): xdc dinh I§M tai M cdch O khodng h trén truc.

AT > M > dB = et 1ATXT o gy 1l
4 r’ ’ Az r?

vong - M —>I§=Idl§
[dB, =0

... _R
J.dBY :IdB.s1na ;sina = ;

w1 dl R IR
< B, = —= . dl
B I drx®* r  4xr I
_ oty . R? _ Hp,. 1S
2.r° 27

véi - :Vecto moment ti
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IV.4 TU THONG:
1. PuGng siic cla tir trudng:
a/ PBinh nghia:
Pudng stic ciaB lal duding cong ma ti€p tuyé&n tai moi diém trén dudng cong tring
phuong véi B , chiéu clia dudng stc 12 chiéu ctia B .
b/ Tinh chat:

0 Céc dudng siic cia tlr trudng khong cit nhau.
0 Dudng siic cha tir trudng 1a dudng cong khép kin.
0 Tap hop cdc dudng sifc tir trudng —> tif phd.
0 Ngudi ta quy u6c vé so dudng stic 1én 1 don vi dién tich ti€t dién c6 gi4 tri=B. 1
|
//’--\\\ - \k * 4,¢"‘~
/ /r"‘\ \ e ‘v\ \\ 1 7 - S
/ | R Y / /_:\\\ . II”//:; ™ \\\
\ = v - A | 17
4 * B 1' I/ l/ \\\\ll !",/ N \ !
A © ,’7 L —— )
v S AN NS ‘\\\__/ r
\\ So_” // \\ \ ,’/I” \ \\\_,’ /7
~ - N S~ L NEREN ol

2. Tu thong: ’ ,
Thong lugng vects B giti qua 1 dién tich dS
d¢, = B.dS = B.dS.cos
0 d¢>0: B dira ds
o dg<0: Bdivao
3. Pinh Iy Gauss d6i v6i tir trudng:
a/ Phét biéu:
Théng lugng vecto cam tng B giti qua mit kin S bat ky thi biing 0.
§E.d§ =0 (trudng xody)
()
b/ Cong thitc dang tich phan,, vi phan:
§B.dS =0

divB =0
IV.5 PINH LY AMPE (dinh Iy dong dién toan phin)
1. Vecto cudng do tir trudng: H khong phu thudc vao méi trudng.

A--t ()

H-Hy
2. Luu s6 cia vecto cudng do tir trudng H doc dudng cong kin (C) bat ky.
a/ PBinh nghia:
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§A.dl = §H.dl.cos(H.dl )% 0
(©)

=H trudng xody
3. Binh 1y Ampe:
a/ Phat bi€u: Luu s6 vectd cudng do tir trudng H doc theo dudng cong kin (C) bat
ky (1 vong) thi bing tdng dai s6 cdc cudng d6 dong dién xuyén qua dién tich gidi han
bdi dudng cong do.

§H.dl = ili

Cudng do dong dién c6 gia tri (+) khi dong dién xuyén qua dién tich gidi han bgi
dudng cong (C) c6 chiéu theo chiéu ti€n clia vin nit chai va ngudgc lai ; con & ngo

thi bing 0. ;
2
VDl: = §Hdl =1 -1, L
VD2:= §H.dl =21, ~1, 21, +1, If C N

b/ Cong thitc cua dinh 1y Ampe dang tich phian va vi phan:
fiHdlr = [JdS
(©) (s)

]

—_

Irotﬁ.d§=jj.d§ hay: rotH=VxH=J voi : rotH =
(8) (s)

k
9
0z

9 2
ox oy

H, H, H,
¢/ Ap dung dinh Iy Ampe @€ tinh H ctia cudn day hinh xuyén tai M.Chon C (0, r) c6
chiéu nhu hinh vé:
[HAN = [ Hdl =H[fjdI =H.2zr
(©) (©) (©)
#R <r <R, :H2zr=Y1 =+nl= gl
2r.r
sr <R :H27r=0=H=0 "
*r >R, :H27r=0=>H=0
Cho r,R,,R, —> o0 =>cudn ddy thing dai vo han
n=——  (s6 vong day/m)
2r.x
= H =n,.l =t trudng déu (khong phu thudc vao r)
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IV.6 LUC TU (Iyc Ampe):
1. Pinh nghia: Mot phan tir dong dién I, .dio dat trong tr trudng B s& chiu 1 luc tir:
#1,.dl, > B —>dF, =1,.dl,xB

Piém dit: tai Io.a’lﬁ0 mf

(o]
dF | O Phuong: dudng thdng vudng géc mit phing (1,.dl,,) A
0 N s .
0 Chieu: quy tac ban tay trdi X
0 Do 16n: dF, =1,.dl,.B.sinx I
*N&u cd dﬁy—)é—)lfozjdlfo .
2. Ap dung: I ?)L”; dF,
Av dx B a o da AR s oA S/ Iodloﬁ\ _
A/ Day dit trong B cua ddy dan dai vd han: ‘B‘ =— [ Yo >
27X N o
15) Ay Iy .l di ich day I khodng x: Y1
51/ oan daX 0,10 dilt song song cdc day oang X A gl
l,dl, > B—>dF, =1,dl,xB
' <3 @
dF, =1,dl,.B.sin90° = 1,.dl.B D
B

*10.°0

78T
= F, = [dF, =B, [dl, =B, = L

b/ Poan day Iy ,ly dat vubng géc diy I khodang x::

A1
dF, =250 1 al,
27w.x
g A0, 11 +1
:>F0=IdF0=ﬂﬂ0 oj‘ﬂ:ﬂﬂo 0 1 £ %
27 vX 27 a

Xg = %Idm.x =migjdmg.x = %Idp.x = FLOJ.dFO.x

a+l,

Cppy 1 Ay 1.1
:i I ,U‘Llo .Io.dlo.x: 1 /“l:u() O-l()
F, o 2rx My 1.1, In a+l, 2
2r a
h{a +loj
a
B/ B déu: =
. F @®
a/ Mot doan diy thang: 0 5

1,.dl, - B — dF, =1,.dl, x B
= F, = [1,dl,.B =B,
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X
b/ Mot cung: s
F, = [dF, PAVAAEEN .
A _a | ® B
FOx ZJ‘dFOX =0 o :q <

Foy =IdF0.cos¢=IIO.dIO.B.c0s¢ /

Ry = B.IO.Rj cosp.dp=2.B.l,.Rsina

F, =2.B.1,.Rsinx

—

IV.7 PIEN TICH Q CHUYEN PONG VGI VAN TOC @
1. Binh nghia:

43 q °/'
bién tich q chuyén dong véi van toc I duge 0/ /
coi tuong dudng nhu dong dién Idl . /j ldl
2. T trudng gy ra bdi (qg)

a8 M > B, - Lt 49
4r r
3. Luc Lorentz:

g9 —>B—>F =q9xB
F. =q9.B.sin(qd, B) =
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? yd A \
CHUONG V: CAM UNG DIEN TU

V.1. THI NGHIEM FARADAY:

1.Thi nghiém Faraday ching to:
- Pua thanh nam chim vao trong 8ng day thi kim dién k& bi 1éch, chitng t c6 dong dién cam
tng xuat hién trong cudn day.
- N&u riit thanh nam cham ra thi kim dién k€& bi léch theo chiéu ngugc lai, chitng t6 dong
dién cdm ng c6 chiéu ngugc lai.
- Di chuyén thanh nam chim cang nhanh thi kim dién k& I&ch nhiéu, chitng t3 L4 16n
- Thanh nam chim ditng yén kim dién k& chi 0, chitng t6 I.s = 0
2. Qua thi nghiém trén ta k&t luan:
a. Sy bi€n ddi tir thong qua mach kin 12 nguyén nhan phét sinh ra dong dién cdm tng chay
trong mach.
b. Dong dién cdm ng chi tdn tai trong thdi gian tir thong giti qua mach bi€n ddi.
c. Cudng @6 dong dién cdm tng ty 1& vdi tdc d6 bi€n ddi clia tir thong.
d. Chiéu ctia dong dién cdm @ng chi phu thudc vao tir thong gltri qua mach ting hay gidm.
V.2. PINH LUAT LENZ (X4c dinh chiéu cia dong dién cam @ng)
Dong dién cdm tng phai c¢6 chiéu sao cho tir trudng clia nd sinh ra ¢6 tic dung chéng lai nguyén
nhan phdt sinh ra né.
s> B B
sl B M B
V.3. PINH LUAT CO BAN CAM UNG PIEN TU (X4c dinh sust dién dong cdm tng: Ecq )
Suat dién dong cdm tng ludn ludn bing vé tri s& nhung trdi ddu vdi tdc d6 bi€n ddi cia tir thong
gl qua mit.

d¢
gcu - ‘_E
V.4. BAITAP CO BAN CAM UNG PIEN TU:
e Dangl:
- Tinh d¢ = B.dS = B.dS.cos(B,dS)

n o e dP d¢
- Liaptyso: —= =|-—
1pty s0: — ¢, ‘ 2

véi d¢ = B.dS = B.dS.cos(B,dS)

cu

e Dang2:
- Tinh d¢ = B.dS = B.dS.cos(B,dS)
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- Tinh ¢ = [dg=f(t)
(©)]

g, |42

t dt

1. Trong tif truong B cia diy din vd han

- Pao ham:

a/ Tinh &.4 cua thanh AB dit song song ddy, di chuyén van toc 91 day
d¢=B.dS = Bl.dx

I
99 _ 1% _pg e =90 _ s
dt dt dt  27x
(I,By>FE T3

b/ £c¢ cua thanh AB dit vuodng géc day, di chuyén van tde 9// day,

c4ach ddu gan nhi't thanh mdt doan d
d+l

pep, 1 Hp,1.dy
dp=B.dS = =20 (dxdy) = =22 | dx
$= S ddy) == J

d¢=y.,u0.1.a’y'lnd+l
2z d
d¢ y,uol cly1 d+1
dt 2 dtT d
£ :,u.,uo.l.glna’+l
2 d

¢/ Khung ddy chi¥ nhit (ab) cich doan d, di chuyén g1 day
dg = B.dS =L b g
(d+aj
In
d

27X
VOE [m,3r+a ~In(91) |

c =‘_d_¢ =|,u.,uol.b[

¢=Id¢:fﬂilﬁjrﬂ£:ﬂ¢ng

27 VX 27Tx

“% (vid= 9¢)

4 _ﬁ}
S+a It

U

dt 27
Nuu Ibs{ 1}
| 27 d+a d

£ o= 1b3[ 1 }
“ 2 d d+a

d/ Giong vi du c, nhung dong dién I thay ddi theo:
I=1,e“" (I,, o la hiing s8), khung ding yén

wu b (d+a ot
t)y=—"="-1 A .
P(1) 7 n( 7 j o€

_|Ldd|_|ppb (dra),
:>5¢u—‘—5—| o In y 1, (-a)e tT5I1l=¢l
£ _mplbo 1n(d+aj =B, ™B
2 d
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Chu y: Bai toan cho mach kin thi /7 = %‘ (R: 1a dién tré toan mach)
al. I =§i= Bl.9 _ IR R B <__£d___>
R R 2r. xR
I /N
cu & - 1
3 ! A
‘J% 4_% ] l
b/. I, =£=’u"u0'1"91n(d+lj v Ia Lo
R 27R d )\ A
Commzo>
2.Trong tif trudng B déu: B
a/ Thanh AB di chuyén tinh ti€n véi 9 @
d¢ = B.dS = Bldx B -
d¢  dx f
=——=Bl—=BlY X
S dt dt T
£ =BLI A [ B 3
b/ Thanh AB quay quanh dau A vé6i van téc o <_"1_ _____ > _
1 2
d¢=BdS =B [rdrdp= B.%.dgo
0
2
gcu = % = Bl_@
dt 2 dt
12
=B—ow
fcu 2
V.5. HIEN TUGNG TU CAM:
1. Thi nghié m hién tugng ty cam:
Mé K: cudn day: I = 0, G: kim vudt qud 0 r6i trd vé 0 lul, 4

Déng K: cudn day: I: 0 = I, G: kim vugt qud a roi trd vé a
Giai thich:
*M& K: ¢4— B, TT B > L4 ciing chiu I di vao — clia G:

kim 1éch qua 0
“Péng K: ¢ T— B, T B > I ngugc chidu 1 di ngudc tré

lai vao dau + clia G: kim 1éch qu4 a

2. Hé so tu cAm cua cudn day:

a/ Binh nghia: L= ? (H)
Cho dong dién I qua cudn day thi cudn day c6 tir thong 1a ¢.
Tang I thi ¢ ting theo va ngugc lai, nhung ty s& ? ludn 1a hing s6

va goi la hé s6 ty cdm.

2
b/ L ctia cudn diy dai vo han: L = %’13 (H)
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u.pnd
I ¢_BnS _ | NS a7 n.S
1 1 1 l
3. Suit dién dong tu cam:
deg d(LI) dl
ét' = |- = —_— = —L—
dt dt dt

V.6 NANG LUGNG CUA TU TRUONG:
1. Ning lugng cua tif trudng cia cudn day:

2
Wm:lle=l¢-l=l¢— (V\ILZQ)
2 2 2 L 1
5ng+5tc =R
di .
é:ng—L.E:m.l

di
idt =Riidt+ L.—.idt
Sne dt
dw,, =dW, +dW,

W, I 1
=W, =|aw,=[Lidi=-LP
0 0 2

Ning lugng ctia ngudn cung cp trong khodng dr, 1 phin tda nhiét (9%i’.d) va 1 phin tao nén tir
truong (dW,, = Li.di).
2. Mat d§ nang lugng tu truong:

aw,

, =

dv
Ning lugng tif trudng dugce phan bd trong khong gian ¢é tir trudng va mat dd ning lugng tir trudng
tai 1 diém dudc x4c dinh:

Chitng minh: Cudn diy thing n vong dai v han

2
lle l/’lﬂo'n S[2

W, 2 2 1 1
O = — = =—uu.nlnl
5 7 57 <7 2;“/% oA,
c>a)m=lBH
2

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


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Tém tit bai gidng phan Pién — Tir clia GVC :Nguyén — Minh — Chau
CHUGNG VI: TRUONG PIEN TU

Dong dién sinh ra ti trudng va tif trudng bi€n dbi theo thdi gian sinh ra dong dién. Vay giita dong
dién va tr trudng ¢6 moi lién hé twong hd, va thuc nghiém di chiing minh khong chi dong dién va
tlf trudng ma cé dién trudng va tf trudng ciing ¢6 mdi quan hé nay.

Tir nhitng nghién cttu thuc nghiém, Maxwell dic k&t thanh 2 luin di€m goi 12 ludn diém thit I va
luan di€m tha 11 1am nén tdng cho ly thuyét trudng dién tir: thé thong nhi't bao gdm ca dién trudng
va tu trudng.

VL1. LUAN PIEM THU I CUA MAXWELL:

1/ Phat bi€u: B4t ky 1 tir trudng nao bién thién theo thdi gian cling phat sinh ra 1 dién trudng
X04dy

2/ Phuwong trinh Maxwell-Faraday: dang tich phan va vi phan;

Cong do luc dién truong xody thuc hién khi di chuyén 1 dién tich dién duong trén mét duong cong
kin chinh 12 suit dién dong cdm tng

&, =[[[Edl = _de__d (BdS)

di dry
. . d
UC“]Ed =—ES(BdS)
= jmtE.d‘z—— (BdS)
($) _ t(S)
roth—é—B
ot

VI.2. LUAN PIEM THU IT CUA MAXWELL:
1/ Phat bi€u: BAt ky 1 dién trudng nio bién thién theo thdi gian ciing sinh ra tir trudng.
2/ Khai niém vé dong dién dich I, .
Dong dién dich 1a dong dién tuong duong véi dién trudng bi€n d6i theo thdi gian vé phudng
di€n sinh ra tu trudng.
Dong dién dich c6 ciing chiéu va d 16n v6i dong dién dan.

. _1_10q_0(q)|_0o
Ji= g 5o " als) o

. oD s . 0D
deZE Do 16n: ]d=5

Ma D=D(x,y,z,t), theo Maxwell chi ¢é thanh phin bié€n thién theo thdi gian m&i sinh ra tir trudng.

=7 =L . D-gF+D
ot

. _ob_, oF o

S =5 Ty o

&, 6—E : Mat do dong di€n dich trong chan khong.
"ot
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op,
ot

: Mat do dong dién phan cuc.

3/ Dong dién tdan phan I, gom dong dién din 7 va dong dién dich I,
Mat d6 dong dién toan phdn: j, =j+J,
4/ Phuong trinh Maxwell-Ampere:
Véi khai niém vé dong dién dich ta c6 tir trudng khong chi do dong dién din sinh ra ma con do
dong dién dich sinh ra, nghia 13 ta c6 mat 46 dong dién tdoan phan:
a) Dang tich phén:

b) Dang vi phén:

a2 s |
($) (8) ot

VL3 TRUONG PIEN TU VA Hit THONG PHUONG TRINH MAXWELL:
1/ Truong dién tu:
Dién trudng va tif trudng tdn tai trong khong gian tao thanh 1 trudng thdng nhat goi 1 trudng dién
tur.
Mat d6 niang lugng cla trudng dién tir dugc xdc dinh:
w=w,+0, :lED+lBH
2 2
- Ning lugng trudng dién tur:
w=[odv =% [ (ED+BH).dV
) )
2/ Hé phuong trinh Maxwell:
e Dinh Iy Gauss doi véi dién trudng:

m[).dg = Zq = J.p.dV divD = p Dién trudng tinh 13 trudng c6 ngudn
(S) v

e Dinh Iy Gauss cho tir truong:
§j§.d§ =0 divB =0 TU trudng 12 trudng xody

($)
e Pt Maxwell-Faraday:

—

ifE.dg = —ijé.dg rotE = B Hién tugng cdm tng dién tir
& ot Ot
e Pt Maxwell-Ampere:
§F1.d§ =— j 7+ D\ 5 rotH = j + D Tén tai dong dién dich
O K Ot ot
3/ Cac phuong trinh lién hé cic dai lugng dic trung cho tinh chit méi trudng:

e Moi truong di€n moi: D=c¢eg, E
e MBbi trudng din dién: j=0.E
e MOi truong tir hda: B= Y7978 H
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Tém tit bai gidng phan Pién — Tir clia GVC :Nguyén — Minh — Chau

e Pt Maxwell d6i vdi trudng tinh dién:

divD = Y2
rotE =0 (Trudng thé)

e Pt Maxwell ddi vdi tir trudng khong ddi:

divB =0

rotH = | (Pinh 1y Ampeére)

e . . E:Exa ,Z,t; EZE)C, ’Z’t; =0

e Pt Maxwell doi v6i song dién tu: *,2,0) SRR 12
D=D(x,y,z,t); H=H(x,y,z,1); j=0

divD =0 divB =0
rotE = —6—B rotH = 6—D
ot ot
e Maxwell gidira:
, -
AE =¢ce&, .11, g
ot
- 0’.B
AB=¢¢g, .1, —5
0 /uluo atz
o 2 62 62
Téan t Laplace: A=VV=—gt—+—
ox~ o0y° oz
1 2
* Trong Vatly: Ay=—+ Zyz (pt s6ng)
c ¢
Phuong trinh ¢6 vd s& nghiém tiy thudc diéu kién dau:
Nghiém dic biét: y= yo.cos(a)t - lz?)
Ay = kg—y (pt khu&ch tén, pt truyén nhiét)
t
- Trudng dién tir lan truyén dugc trong khong gian dudi dang séng véi van tdc:
1
Y=
VEE, U,
- Trong chan khong: 9= L 3.10°m/s
80 '/“lo
Ar s c c
- Trong mdi trudng: 9= =—
Jeu n

Vay chi€t suadt moi trudng: n=./e.u
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