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§1. Cau truc chat léng

1. Twong tac phan tir - Lwc phan tk
Luwc phan tir

Luc phan #¢ 14 luc twong tac giira cac phan tr, luc gan
bo cac phan nir dé tao thanh cac trang thai vat chat

Piic diém
Luc phan tir phu thudc vao cau tric bén trong phan tir va
vi tri twong doi gitra cac phan tu.
Tinh chat

+Luc phan tir bao gom luc hit va luc day

+Luc day va luc hat nghich bién theo r nhung luc day
thay theo r nhanh hon.



Biéu dién lwc phan tir ¢+

f=f,+f

Quy uge: f, > 0; 1, <0

VTCB: L& vi tri ma luc hat bang luc day khi khéng co
chuyén dong nhiét do vdy ma luc tong hop bang 0 ing
voivitrir=r,



§1. Cau truc chat léng

Khi r <r,: Luc day va luc ht
déu tang so voi VTCB nhung do
luc day ting nhanh hon nén luc
phan tir 13 luc day.

0]
Khi r > r, : Luc day va luc ht
déu giam so véi VTCB nhung
do luc day giam nhanh hon nén
luc phan tir la luc hut.

Xung quanh r = r, : D6 thi c6 dang doan thang nén do
16m luc phan tir ty 1€ vo1 d bién dang ¢ murc do phan tu.
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2. Thé ning twong tac phin tir

Thé ning cua phan tu
chinh la thé nang do
twrong tac gitra cac phan
tur.

Thé ning tuong tac phan
tor va luc phan tu lién hé
gua bieu thtrc:

f =

W, 1

0
W

tmin

dw,

dr

§1. Cau truc chat léng




Khi r =r,: W, dat cuc ticu va
duong cong thé nang cO dang
ho theé. 0

Khiry<r<o:f<0thi thé
nang cang giam khi r giam.

Khi 0 < r <r,:f>0 thi thé

nang cang tang kKhi r giam. 0

fa
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§1. Cau truc chat léng

CAc trang thai ciia vat chat
Trang thai ran: (W, <<W, ) Phan ti khong thé vuot

khoi ho thé nén chi dao dong xung quanh VTCB va goi
la trang thai ran cua vat chat.

Trang thai khi: (W, >>W., ) Phan tir d& dang vuot khoi
ho thé va c6 thé doi chd dé dang nén hinh thanh trang
thai khi.

Trang thai long: (W, ~W. Wi in ) Phan tir nao co dong nang
16n hon thé ning cuc tiéu thi vuot qua ho thé con nhd

hon thé ning cuc tiéu thi dao dong xq VTCB — Hinh
thanh trang thai long.
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9 Trang thai khi

Trang thai léng



Trang thai Plasma

Plasma la trang thai thur
tu cua vat chat trong do
cac chat bi 1on hoa manbh.

Plasma khéng pho bién
trén Trai Dat tuy nhién
trén 99% vat chat thay
duoc trong vil tru ton tai
duo1 dang plasma,




§1. Cau truc chat léng

3. Tinh chat ciia trang thai 16ng

= Chat long 14 trang thai trung gian giita chat ran va chat
khi; tuy theo nhiét do va ap suat ma chat léng co thé bay
hoi thanh khi hoac dong dac thanh chat ran

= Chat 16ng c0 nhiéu tinh chat giong chat ran va chat khi

Giong chat khi: C6 hinh dang cta binh chua.

Khéc chat khi: Thé tich chat khi c6 thé chiém vo han, thé tich
chat 1ong hiru han. Khoi lwong riéng 16n hon nhiéu lan chat khi.
Giong chét ran: Thé tich khac nhau it: (khoang 10 %), cling
chiu nén tot

Chat 1ong c6 thé chay thanh 16p con chat ran c6 hinh dang xéac
dinh.
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§2. Ap suat phan tir

Véi chat 1ong, luc hat phan
tr chiém wu thé. Nhung cac
phan tir chi twong tac trong
pham vi ban kinh r (r =107
m goi la ban kinh tac dung) .

Xét phan tir A nam gan 16p bé miat: Luc tong hop tac
dung |én phan t&¢ hudng vao trong long chat 16ng.

Xét phan tir B nam sau trong chat 16ng: Tong hop luc tac
dung len B =0
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— Luyc hit tong hop ma céc
phan tr phia trong tac dung lén
bhan tr gan mit thodng chat
long tao ra ap suat goi 12 4p suat
ohan tir é chat 16ng.

Tinh &p suat phan t mot cach gan ding do6i voi H,O la:
p = 17000 atm.

Nhan xét: Ap suat phan tir c6 tri so rat 16n. Pay 1a ap suat
tu nén cua chat 1éng

12



§3. Hién twong ciing bé mit chat 16ng

1. Ning lwong bé miit

Cac phan tir & gan bé mit chat long c0 thé ning tuong tic
16n hon thé nang tuong tac cua cac phan tir trong long
chat long.

Khai niém: Tong d6 chénh léch thé ning tuong tic cia
cac phan tir bé mat so véi cac phan tir trong long chat
long goi la nang luong bé mat E.

Bicuthuc: E= Y (W,-Wg) (*)

Bemat
chatlong
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§3. Hién twong ciing bé mit chat 16ng

Nhan xét

Tir (*) ta thay: Nang luong bé mit phu thudc vao tong do
chénh léch thé niang tuong tac.

Hay E phu thuoc vao s6 phan tir chat 16ng gan bé mat
(Phu thudc vao dién tich bé mit chat 10ng).

E=0.5

V6i S la dién tich bé mit chat long
o la hé so stc cang bé mat. Pon vi: J/m? hay N/m.
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§3. Hién twong ciing bé mit chat 16ng

o phu thudc vao nhiét d6. Khi nhiét do tang thi hé so6
sirc cang b€ mat giam.

Bang xac dinh hé SO strc cang bé mat chat long cua mot
sO chat ¢ 20°C.

c (N/m) 0.073 0.017 0.029 0.480 0.022
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§3. Hién twong ciing bé mit chat 16ng

2. Trang thai cing bé mit chat 16ng

Ning luong bé mit ¢6 dang thé ning ma thé niang cO Xu
hudng giam dén nho nhat — xu thé giam ning luong bé
mat dén cuc tiéu, do E ~ S nén dién tich bé mat cd xu
hudng giam dén nhé nhat.

Dady goi |1 hién twong co bé mdt chat long.
Nhu vay, mot khoi chat long tu nhién ludn cé xu hudéng
co lai sao cho dién tich bé mat la nhé nhat (Dang hinh

cau Vi trong tat ca cac hinh c6 cung thé tich thi hinh cau
la hinh cO dién tich bé mat nhé nhat.
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Nha du hanh Leroy Chiao, mot
sT quan trén tram vii tru quoc
té (phi doan 10) dang quan sat
mot giot nude hinh cau lo limg
gitta anh va chiéc may quay
phim, & trén tram. Trong giot
nudéc hién lén anh cua
Chiao. (Anh: NASA)
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§3. Hién twong ciing bé mit chat 16ng

Trang thai cing bé mit chat 16ng

Xét 16p chat 1ong duoc gidi han bsi 1 khung bang kim
loai. Do xu hudng cua 16p chat 1ong 1a ludn co lai sao
cho dién tich bé mit 1a nhé nhat — sinh ra luc F, tac
dung vao khung kim loai.

Theo Dinh luat 3 Newton, cac phan tir khung kim loai
cling s& tac dung luc F, vao cac phan tir chat 1ong. Luc
F, nay cO tac dung kéo ciang bé mit chat long va lam
cho bé mit chat 16ng o trang thai cang.

F, goi la luc cang bé mit chat long
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§3. Hién twong ciing bé mit chat 16ng

Luc ciing bé miit chat léng

Thi nghiém vé1 mang xa phong: Tuéng tuong cO mot
khung hinh chir nhat co thanh nam ngang co thé di
chuyén tu do tréen khung.

|
7 \ A \ ’ I
Nhung toan bd khung vao nudc T 1 F ,
xa phong dam dic. Sau do nhac — |
) , . N Mang xa phong
khung ra khoi nuédc xa phong. l
—>Axl<—

Khi d6, mang xa phong trong khung co xu huéng co lai
dé giam dién tich mat ngoai nén s¢ keo thanh nam ngang
di chuyén.



§3. Hién twong ciing bé mit chat 16ng

Dé giit nguyén dang mit ngoai ta phai tac dung I&n thanh
nam ngang mot luc hudng tir trai sang phai giit cho thanh
ngang khong di chuyén. Luc ndy phai cin bang nhung
ngugc hudng véi stc cing mit ngoai cua chat 1ong.

Gid stir dudi tac dung cua luc F, T |
thanh ngang dich chuyén doan |
Ax, khi d6 dién tich mang xa | Mangxaphong |
phong tang luong: AS = Ax./

— Nang luong mat ngoai tang luong: AE =o.AS = o.Ax.(
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§3. Hién twong ciing bé mit chat 16ng

Khi d6, cong do luc F thuc hién lam tang nang lwong mat
ngoai cua chat léng. Ta co:

A=FAx=AEF=0.Axt

> F=0./

Nhu vay: Luc cang bé mdt chat long hwdng theo tiép
tuyén voi bé mat chat long, vudng goc voi chu vi gioi
han bé mat va lam cang bé mat chat long

Véi ¢ 1a chiéu dai chu vi gidi han bé mit chat 1ong
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§4. Dang mit ngoai chat long g?in thanh binh

1. Sw lam wét — knong lam wo't
Thi nghiém

Xét phan tir chat 1ong
A & gan mat thoang va
gan thanh binh

e

F, Luc hit cua cac phan tir chat 1ong khac tac dung Ién
A va hudng vao trong long chat long

—_—

F, Luc hat caa cac phan tir thanh binh tac dung Ién A va
hudng vudng goc thanh binh
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§4. Dang mit ngoai chat 16ng gan thanh binh

Luc tong hop:
F.=F +F,

Tuy thudc vao moi
quan hé gitta F, va F,

ma luc tong hop Fy
hoac la hudng vao
chat 1éng hoic Ia
hudng vao thanh binh.

DPé cac phan tir chat 1ong trén bé mit & trang thai can
bang thi Iuc tong hop tac dung Ién bé mat phai vuodng goc
vO1 bé mat.
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§4. Dang mit ngoai chat 16ng gan thanh binh

— Bé mit chat long
gan thanh binh bi
cong.

Cu thé: Bé mit chat 16ng gan thanh binh bi cong 16i néu
F, hudng vao trong long chat long va cong Iom néu F,
hudng vao thanh binh.
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2. Goc lam wét 0

La dai lugng dac trung cho
murc do cong cua bé mat chat
long gan thanh binh

Dinh nghia

Goc lam udt la goc hop boi
phuong tiép tuyén véi bé
mit chat 1ong gan thanh
binh va phan thanh binh ma
chat 16ng tiép xuc
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§4. Dang mit ngoai chat 16ng gan thanh binh

Nhan xét

0 < 90° Chat long lam udt
vat tiep xuc. Vi du: Nuoc 0
trong binh thuay tinh, giot G

dau loang rong trén mit

nuoc. ..

@ > 90° Chat long khong

lam uét vat tiép xuc. Vi du: 0
Thay ngan trong binh thuy

tinh, nuoc trén la khoal,

nudc trén nén. . .
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2 §4. Dang mit ngoai chat long g?in thanh binh

0 = 0° Chat long 1am udt hoan toan vat tiep xdc. Khi
dé co 16p chat 1ong dinh khap bé mat vat do cac phan
tir vat ti€p xdc hut cac phan tir chat Iéng

@ = 180°: Chat long khong lam udt hoan toan vat tiép
Xuc.

0 = 900 777
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§4. Ap suat phu

Do hién tuong dinh udt hoic khdng dinh udt ma bé mit
chat 1ong gan thanh binh luén bi cong do d6 mit ngoai
chat 16ng dung trong binh ludn cé dang mat khum.

S

Bé mat chat 1ong luén ¢ xu hudéng co lai sao cho dién
tich bé mat la nho nhat.

Xu hudng co dién tich tao ra &p suat Ap phu thém vao
ap suat phan tu.
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§4. Ap suat phu

Khi bé mit chat long co dang khum
16i, &p suat phu cling chiéu véi ap //\
suat phan ta P (Ap 11 P) — [Ap

+ Khi bé mat chat 1ong cO dang
kKhum I6m, ap suat phu nguoc chiéu |
vG1 ap suat phan tix P (Ap 1| P)




§4. Ap suat phu

Tinh ap suat Ap véi bé mat khum 16i

Xét mot mat kKhum 16i.
Al , Al

4 A A 2 A = :‘ .:AﬁQ
Xét mot phan tir Al trénchuvi | | ——F—— ¥
cua no, chiu tac dung boi luc ¥4 < L\
cang AF

Phan tich AF thanh hai thanh phan: AF,, AF,
AF, =AF.siné AF, = AF.cos 6

Do AF, huéng theo phuong ngang nén khdng gay ra ap
luc [én mat chat long
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§4. Ap suat phu

Chi c6 thanh phan AF gay ra ap suat phu nén Ién mait
chat long .

Tong hop luc:
F=) AF =) AF.sind

r
Vo1. sIn@ =—
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§5. Hién twong mao dan

I11. Hién twogng mao dan

Dinh nghia

Hién twong mao dan 1a hién twong cot chat long dang
lén hay ha xuong trong ong cO dwong Kinh nho khi
nhing vao chat long.

Nguyén nhan

Do chat 16ng 1am udt hodc khdng lam uét thanh binh —
bé mat chat 16ng gan thanh binh bi cong.

Vi ong ¢6 dudng kinh rat nho thi mit cong chiém toan
bd bé mat chat 16ng — sinh ra ap suat phu rat 1on —
kéo cot chat l1ong dang I1én hoac ha xudng.
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§5. Hién twong mao dan

Cong thwc tinh d¢ cao h

Xét ong nho co ban kinh r
nhang trong chat 16ng.

Gia st khoi chat 16ng trong
ong dang Ién doan h va bé
mit chat léong cO dang
chom cau ban kinh R.

Goi 0 la goc lam uét.
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Cot chat léng trong ong
dang 1én dén khi ap suat
tac dung badi chiéu cao cot
chat 1ong can bang véi ap
suat phu.

§5. Hién twong mao dan

—)Apngh—)thp
PrY -
Mat khac:
2
r:R.cose;Apzz—G —> h = 0 C0SO
R ogr
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§5. Hién twong mao dan

Nhan xét

~ 2o0c0s0
PIr

h cang I6n khi ban kinh r JI° =

ciia ong cang nho. T -

h

0 < 90° : Cot chat 1ong dang 1&n trong 6ng

0 > 90° : Cot chat 1ong ha xudng S0 véi mit chat 1ong
bén ngoai 6ng
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Do hién twgng mao dan, nudc
c6 thé van chuyén tir dat qua
hé thong cac o6ng mao dan
trong bd ré va than cay lén
dén ngon cay

Dau hoa c0 thé ngam theo cac
soi nhé trong bac dén lén dén
ngon bac




§5. Hién twong mao dan

Lich muc mao dan st dung cac 6ng mao dan ctia muc lan
rong trén giay dé hién thi ngay thang.
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