Ly thuyét trong tam On thi TN Vat Ly 12 -2025

CHUONG 1. VAT LI NHIET
CHU PE 1. CAU TRUC VA SU CHUYEN THE
I. M6 hinh dgng hoc phan tir
** M& hinh dong hoc phan tu gom nhirng ndi dung co ban:
- Céc chét duoc cau tao tir cac hat riéng biét 1a phan tir goi chung cho phan tir, nguyén tw, ion.
- Céc phan tir chuyén dong khong nging, nhiét d6 cang cao toc do cang 16n (chuyén dong nhiét)
- Giira cac phan tir ¢6 luc hat va luc day, goi chung Ia luc lién két phan tir
I1. Cau truc cia vat chat

Cau tric Thé ran Thé léng Thé khi

Khoang  céach | Rat gan nhau (c& kich thudc | Xa nhau Rat xa nhau (gap hang chuc
giita cac phan | phan tu) lan kich thudc phan tir)

41§

Sw sap xép cua | Trat ty Kém trat tu hon Khong cd trat ty

cac phan tir

Chuyén ddng | Chi dao dong quanh VTCB | Dao dong quanh VTCB | Chuyén dong hon loan khéng
ciia cac phan tir | ¢ dinh 1udn ludn thay doi ngung

I11. SU CHUYEN THE
1. Sw chuyén thé

Nong chay

Ddng dac

2. Ding md hinh dng hoc phan tir giai thich sw chuyén thé
- Trong khi chuyen dong hon loan, cac phan tir va cham vao nhau, truyen nang lugng cho nhau =>
chuyén dong hdn loan cang nhanh, khoang cach cang tang, luc lién két cang yéu.
a) Su hoa hoi
- Suw hoa hoi c6 thé xay ra dudi hai hinh thirc 13 bay hoi va sbi.
- Su bay hoi 12 sy hoa hoi xay ra & mit thoang cua chat long.
- Su s6i la s hoa hoi xay ra ddng thoi ¢ bén trong va trén mat thoang chat long.
b) Sw ndng chay
- Swundng chay la qué trinh chuyén tir thé rin sang thé long
- Chét ran két tinh c6 nhiét do néng chay xac dinh (& mot ap suét cu thé), chat ran vo dinh hinh
khdng cd nhiét dong ndng chay xac dinh.
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CHU BE 2. NQI NANG. PINH LUAT I NHIET PONG LUC HQC
1. Khai niém ndi ning
- Tbdng dong ning va thé ning cua cac phan tir ciu tao nén vat dugc goi 1a ndi ning cua vat. Noi
ning duoc ki hiéu bang chir U va c6 don vi 1a jun (J).
- Noi ning ctia mot vt phu thudc vao nhiét o va thé tich cua vat.
2. Céc cach 1am thay doi ngi ning
- Thuec hién céng: Qua trinh thuc hién cdng lam cho noi ning cua vat thay doi, vat nhan cong thi
noi nang tang, hé thuc hién cdng cho vat khac thi ni nang giam.
- Truyén nhiét: Khi hai vat c6 nhiét do khac nhau tiép xuc véi nhau thi xay ra qua trinh truyén nhiét.
Qua trinh ndy lam thay d6i noi ning cuia Ccac vat.
- Trong qué trinh truyén nhiét khong c6 su chuyén hoa ning luong tir dang nay sang dang khac ma
chi 6 sy truyén noi nang tir vt nay sang vat khac.
3. Nhiét lwgng.
- Nhigt Igng la s6 do nhiét ning dugc truyen tir vat nay sang vat khac trong qua trinh truyén nhiét
(hay nhiét lwong la s6 do do bién thién noi ning trong qua trinh truyén nhiét).
Nhiét lwong ma mot vat c6 khdi lugng m trao doi khi thay doi nhiét do tir T1 (°K) dén T2 (°K) la:
Q =me(T2 - Ty)
Trong do:
o ¢ 1a hang s6 phu thudc vao chat tao nén vat, goi 1a nhiét dung riéng ctia chat d6, don vi la
[J/kg.K].
o Nhiét dung riéng ciia mot chat co gia tri bang nhiét luong dé lam tang nhiét d6 cua 1 kg
cua chat d6 1én 1 K.
- Q>0 :vatnhan nhiét luong, nhiét do cua vat tang 1én.
- Q<0 : vat truyén nhiét luong cho vat khac, nhiét 6 cua vat giam xudng.
4. Pinh luat i nhiét dong luc hoc
- Do bién thién noi nang cua hé bang tong cdng va nhiét lwong ma hé nhan duoc:
AU =A+Q
- Trong d6: AU 1a d6 bién thién noi nang cua hé. A, Q la céc gia tri dai sd.
= Q>0 :vatnhan nhiét luong; Qa0 Q<0

= Q<0 :vattruyén nhiét luong; \ /

= A>0 :vatnhan cong;

* A<O0 :vatthyc hi¢n cong. A> <o
5. Ung dung

- Dbong co nhié¢t, dong co hoi nudc, dong co dot trong,...
- Hiéu suat dong co nhiét:

Nguén néng T,

Tac nhan va co ciu 1

cia dong coﬂ\nhj<

o,

Nguén lanh T,
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CHU BE 3. NHIET PQ. THANG NHIET PO NHIET KE
1. Y nghia khai niém nhiét do
- Nhiét d6 cho biét trang thai can béng nhiét cua cac vat tiép xtc nhau va chiéu truyén nhiét nang:

Khi hai vat cd nhiét do chénh léch tiép xdc nhau thi nhiét nang truyén tir vt c6 nhiét dé cao hon
sang vat c6 nhiét d9 thap hon. Khi hai vt tiép xtic nhau c6 nhiét d9 bing nhau thi khong c6
sir truyén nhiét ning gitra chiing. Hai vat & trang thai can bang nhiét.

2. Cac thang do nhiét d

a) Thang nhiét do Celsius

- Thang Celsius 1a thang do nhiét d6 c6 mot mébc 1a nhiét do néng chay ctia nude da tinh khiét (quy
wdc 1a 0°C) va mbe con lai 1a nhiét do soi cua nude tinh khiét (quy ude 1a 100°C). Khodng giita
hai moc nhiét do nay dwoc chia thanh 100 khodng bang nhau.

b) Thang nhiét do Kelvin

- Thang nhiét d6 Kelvin, con duoc goi 14 thang do nhiét dong, 1 thang do nhiét do str dung mde
gom hai nhiét d6 cb dinh:

- Nhiét d6 thap nhat ma céc vat cd thé co, dugc goi
1a do khong tuyét doi, duoc dinh nghia 1a 0K. Khong
c6 vat ¢ bat Ki trang thai nao co thé c6 nhiét do thap
hon nhiét o nay.

- Nhiét d6 ma nudc tinh khiét ¢d thé ton tai dong thoi
& ca ba thé ran, long va hoi, trong trang thai can
bang nhiét & &p suit tiéu chuan (duoc dinh nghia 13
273,15°K , tuong duong véi 0,01°C), duoc goi 1a V"7 |
nhigt dé diém ba ciia nuéc. |

Ap suét (Pa)

Nudc

Hai nudc

0,01 Nhiét do (°C)
c) Thang nbiét do Fahrenheit
d) Su chuyén doi giira cac thang do nhiét do o
- Vo1 quy udc nhu vay, cong thirc chuyén doi gitra hai thang nhiét do s€ la:
t('C)=T(K)-27315

T(K)=t("C)+273,15.

- Ngudi ta thuong 1am tron s nhu sau:
t("C)=T(K)-273 (1)

T(K)=t('C)+273 (2)

- Néu goi t 1a nhiét do cta vat trong thang nhi¢t d§ Celcius va T la nhiét d0 cua vat trong thang
nhiét 3§ Fahrenheit thi:
T (°F) = 1,8t (°C) + 32
3. Nhiét ké

- Nhigt ké la thiét bi dung dé do nhiét do. Nhiét ké duoc ché tao dya trén mot sb tinh chat vat 1i phy
thudc vao nhiét do cua cac chat, cac vat liéu, cac linh kién dién va dién tu,. ..

- Céc nhigt ké thwong dung: nhiét ké y té (thuy ngan), nhiét ké hong ngoai dién tir, nhiét ké khi,
nhiét ké kim loai.
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CHU BE 4. NHIET DUNG RIENG — NHIET NONG CHAY RIENG — NHIET HOA HOI RIENG
1. NHIET DUNG RIENG
1.1. Pinh nghia nhiét dung riéng
- Nhiét dung riéng caa mot chit la nhiét luong can truyén cho 1kg chat o dé 1am cho nhiét o cua
no tang thém 1K
- Donvido: J/kg-K; cal/kg-K; J/kg- °C; cal/kg-°C
1.2. Hé thirc tinh nhiét lwgng trong qua trinh truyen nhiét
- Do 16n caa nhiét lugng can cung cap cho vat dé 1am tang nhiét do cua nd phu thudc vao: khoi
luong cua vat; do ting nhiét do va tinh chat cua chat 1am vat.

m(kg): khdi lugng cta vat;

AT =(T,-T,)(K): Do tang nhiét d¢ cua vat;
c(J/kg.K): nhiét dung riéng ctia chat
m-c(J/K): nhiét dung

Q=m-c-AT

1.3. Ung dung
- Nhiét dung riéng 1 thong tin quan trong dwoc dung khi thiét ké cac hé thong 1am mat, sudi am, ...
1.4. Thi nghiém xac dinh nhiét dung riéng ctia nwéc
1.4.1. Phwong an 1
- Tinh nhiét dung riéng cta nudc theo hé thirc:
m(kg): khéi luong ctia nudc;

Q P At At=(ty -ty )(OC): Do ting nhiét do cua nudc;

T mAt maAt P (W): cong sut dun trung binh
At =1, —1,,(S) : Thoi gian dun

1.4.2. Phuwong an 2 i ‘
- Nhiét dung riéng ctia nudc gan dang bang: _

m (kg) : khdi lwong caa nuéc;

AT =(T-T,)(K): do tang nhi¢t d6 cua nudc;

Cp = U(V): hiéu dién thé dat vao hai dau day

I(A): cuong do dong dién chay qua day
t(s): thoi gian

2. NHIET NONG CHAY RIENG
2.1. Pinh nghia
- Nhiét néng chay riéng A ctia mot chat la nhiét luong can thiét dé 1 kg chat d6 chuyén hoan toan
tir thé ran sang thé long ¢ nhiét dé néng chay.
- Nhiét ndng chay riéng A phu thudc vao ban chat cia chat nong chay.
2.2. Hé thirc tinh nhiét lwong trong qua trinh truyén nhiét dé 1am vét noéng chay hoan toan
- Nhiét luong can truyén cho vat khi vat bat dau néng chay téi khi vat nong chay hoan toan phu
thudc vao khéi luong cua vat va tinh chat caa chat 1am vat

m(kg): khéi lwong cua vat;
Q=A-m A(J/kg): nhiét nong chay riéng;

Q(J): Nhiét lwgng truyén cho vat.

2.3. Ung dung
- Nhi¢t nong chdy va nhiét do nong chay la nhimng thong tin glup xac dinh duoc nang luong can
cung cap cho 10 nung, thoi gian nung, thoi diém d6 kim loai ndng chay vao khuén, thoi diém lay
san pham ra khoi khudn.
- Céc thong sb vé nhiét nong chay va nhiét do ndng chay ciing can cho viéc lya chon vat liéu ché
tao hop kim phu hop vai timg yéu cau sir dung, tach cac kim loai nguyén chét ra khoi quang.
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2.4. Thi nghiém xac dinh nhiét nong chay riéng ctia nwéc da
2.4.1. Phwong an 1
- Bo qua nhiét lugng toa ra cua binh nhiét luong ké va que khuiy
¢, (Ty=T)—m,-c, (T—-273)

m,-C,(T,-T)=A-m;+m;-c, (T-273) = A= m,

mﬁ
2.4.2. Phwong an 2
- Tinh nhiét lvgng ndng chay riéng cta nudce da theo cong thic
N P .1, m(kg): khéi lugng nude da_
0 m P -1y, (J): nhiét luong do dong dién qua dién tré toa ra trong thoi gian

2.4.3. Phuong an 3 ‘
- Tinh nhiét dung riéng bang cong thurc sau:__

M (kg): khéi lugng cua nuéc trong coc sau khi bat ngudn trong
thoi gian t

P -t m (kg): khéi lwong nudc chay vao cdc trong thoi gian t (chua
M—2m | bat ngudn)
t(S) : thoi gian dun
P (W): Cong sut_

3. NHIET HOA HOI RIENG
3.1. Dinh nghia
- Nhiét hod hoi riéng L ctia mot chét 12 nhiét luong can dé 1kg chat o chuyén hoan toan tir thé long
sang thé khi & nhiét do soi.
- DPonvi: J/kg
3.2. Hé thirc tinh nhiét lweng trong qua trinh truyén nhiét khi mét lwong chat léng hoa hoi ¢ nhiét do
khéong ddi_
- Nhiét lugng can cung cap cho mét luong chét 1ong hoa hoi & nhiét d6 khong ddi phu thudc vao
khéi lwong va ban chat cua chét long.
m(kg): khéi lugng cta vat;

Q=L-m_ L(J/kg): nhiét hoa hoi riéng;

Q(J): Nhiét lugng truyén cho vat.

< Chu y: Chét long c6 thé hod hoi & cac nhiét dd khac nhau. Thong thuong nhiét hoa hoi riéng ctia mot
chat long tang khi nhiét do giam.
- Vi dy: Nhiét hod hoi ctia nudc ¢ 100 °C la 2,26-10°J/kg, 6 50°C la 2,39-10°J/kg.
3.3. Ung dung
% Nhiét hoa hoi 1a thong tin can thiét trong viéc thiét ké cac san pham c6 st dung hién twong hoa hoi nham
tiét kiém nang lugng, bao vé maéi truong
- Céc thiét bi 1am lanh (méy diéu hoa nhiét d, dan lanh, dan bay hoi,....)
- Nbi hap tiét tring trong y hoc.
- Thiét bi xir i réc thai tng dung c6ng nghé nhiét hoa hoi. ...
3.4. Thi nghiém xac dinh nhiét hoa hoi riéng cia nwéc
3.4.1. Phwong an 1
e Goi Amla khéi luong nudc bi bay hoi sau thoi gian t, L 1a nhiét hoa hoi riéng ctia nudc & nhiét
d6 s6i. Ta co:

m(kg): khéi lugng cta vat;
L(J/kg): nhiét hoa hoi riéng;

L.Am :P -T , 7
L P (J): Cong suat ciia 4m dun;

-1(s): Thai gian

3.4.2. Phwong an 2
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e Tinh nhiét hoa hoi riéng ctia nudc theo cdng thic
(m, —my) (kg): Khdi lugng nudc da hod hoi

L_Q_Plrem) (7=0)
m m, —my, .
- tro toa ra trong khoang thoi gian (rQ —rp)

P (1o — 75 ): lanhiét lugng do dong dién qua di¢n
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CHUONG II. KHI LI TUONG

CHU BE 1. MO HINH PONG HQOC PHAN TU CHAT KHI
1. Thi nghiém cia Brown
- Chuyén déng Brown la chuyén dong han loan, khdng ngirng, c6 quy dao la nhimg duong gap
khic bat ki cua cac hat nhe trong chat long va chat khi
- Céc phan tir chat khi chuyén dong hdn loan, khdng ngirng. Nhiét d6 cang cao, cac phan tir chuyén
dong cang nhanh.
- Tachi x4c dinh duoc téc do trung binh ciia cac phan tir vi tai mdi thoi diém, mot sé phan tir khdng khi
¢4 toc d6 I6m hon tdc dd ndy va mot sé phan tir lai co toe do nho hon.

- O diéu kién tiéu chuan (OOC,latm), c4c phan tir khi oxygen chuyén dong véi toc do trung binh vao

khoang 400(m /s).

2. Chat khi
< Tinh chit caa chat khi
- CO6 hinh dang va thé tich caa binh chta n6.
- CO6 khéi lugng riéng nho hon nhiéu so véi chat long va chat ran.
- Dé bi nén.
- Gay ra ap suét I&n thanh binh chtra n6. Khi nhiét do tang, 4p suét khi tic dung 1én thanh binh ting,
< Lugng chat: Mol 1a luong chat trong d6 chtra s6 phan tir (hodc nguyén tir bang N, ~ 6,02.10% mol ™,

N , dugc goi la s6 Avogadro (s6 phan tir trong mot mol chat):
N m

N M

A
3. M hinh dong hec phan tir chat khi
s MO hinh
- Céc phan tur khi & xa nhau, khoang cach gitra chding rat 16n so véi kich thugc mdi phan tir. Luc
kién két gitra cac phan tir & thé khi rat yéu so véi thé long va thé ran.
- Céc phan tir chét khi chuyén dong hon loan, khdng nging. Chuyén dong nay cang nhanh thi nhiét
d6 chét khi cang cao.
- Céc phan ttr khi va cham vao thanh binh gay ra ap suat thanh binh chira khi.
¢ Khi li twéng
- Céc phan tir khi duogc coi 1a chat diém (b6 qua kich thuéc cua ching), khéng twong tac véi nhau
khi chua va cham.
- Céc phén tir khi trong tac khi va cham vaéi nhau va va cham véi thanh binh. Cac va cham nay la
va cham hoan toan dan hoi.
- Thé tich cua cac phan tir khi li tuéng c6 thé bo qua nhung khéi luong thi khong.
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CHU BE 2. PINH LUAT BOYLE
1. Cac thong so trang thai cia mt lwgng khi , 7
- MGt luong khi duge xac dinh bai bon dai lweng: khoi lugng (m), thé tich (V), nhiét @6 (T) va &p
suat (p).
- Thé tich (V), nhiét d6 (T) va &p suat (p) dugc goi la céc thong sb trang thai cua luong khi.
- Mbot so don vi do ap suat thuong gap:
1IN /m® =1Pa
latm =1031-10°Pa
1mmHg =133 Pa
- O diéu kién tiéu chuan: T = 273 K,p = latm

2. Qua trinh bién déi trang thai caa khi
- Qué trinh bién d6i tir trang thai nay sang trang thai khac goi 1a qua trinh bién ddi trang thai
- Qua trinh bién d6i ciia mot lwong khi xac dinh ma trong d6 mot trong ba thdng sb trang thai khong
doi goi la dang qua trinh.
3. Pinh luat Boyle
% Noi dung dinh luat
- V6i mot khéi khi xac dinh, khi giir nhiét 6 ciia khi khong doi thi ap suat gay ra bai khi ti Ié nghich
Véi thé tich cua né: p-V = const
- Qua trinh bién d6i trang thai caa mot luong khi xac dinh trong d6 nhiét do duoc gitr khong doi goi
1a qud trinh dang nhiét.
- Goi p,V, va p,,V, lan luot 14 &p suat va thé tich cia mot lwong khi xac dinh ¢ hai trang thai:

V=0,
4. Pwong dang nhiét
- Puong biéu dién su phu thudc cua p theo V khi nhiét do cua khéi khi khong ddi goi 1a dwong
dang nhiét.

P

P P N P
T 1
O ol = >y o >5
Trong hé toa do (p,V) dudng dang buong dang nhiét trong cac hé toa d6 (p, T) va (T, V)
nhiét 13 dwong hypebol. D6 thi biéu dién p theo % 6 dang duong thang, néu kéo dai sé di
qua gbc toa do.

- Nén dang nhiét: The tich V giam, &p suat p tang,
- Gidn dang nhi¢t: The tich V tang, ap suat p giam.
5. Phuong phap giéi m@t so bai tip nang cao thwong gap:
5.1. Qua trinh dang nhiét co ban:
pV, =p,V, hodc p-V = const
5.2. S6 1an bom khong khi
- Thé tich éng hinh try (thé tich khi m&i 1an bom): V, =5 - h

- Thé tich khi thu dwgc sau n lan bom 1a n -V
- Goi V la thé tich binh chtra khi

Trang thai 1 Trang thai 2
Truée khi bom, binh khong | - Thé tich: n -V - Thé tich: V
chua khong khi - Ap sudt: p, - Ap suat p,
Trude khi bom, binh co chira | - Thé tich: n-V, +V | - Thé tich: V
khong khi - Ap sut: p, - Ap suat p,
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- Néu bai toan st dung bom dé hat khdng khi tir mét binh kin c6 thé tich V, gia sir dung tich ti da
mai lan bom hut 1a V; thi sau n 1an bom ép suét con lai trong binh la:
povn

hut

5.3 P dich chuyén Piston

D, =

- Ap suat cua khi tac dung 1én pit —tong: p = g(l)

- Pit—t0ng can bang khi: F + F, =0
- Védolén: Fy = F

- Trong do: FT) 1a lyc do khi quyén tac dung 1én pit — tong; Fla luc do khi trong xi lanh tac dung
Ién pit — tdng
- Turcdng thic (1), taco: F, =p,-S va F=p-S
(p, 12 &p sudt khi quyén, p 1a ap suat cia khi trong xilanh)
5.4. Ap suit tai mot diém trong long chit 16ng ‘ ’
- Ap luc t&c dung Ién day binh chinh bang trong luong cua chat long chira trong binh:
F=mg=p-V-g=p-S-h-yg
- Thyc té trén mt thoang chét long con c6 ap suat khi quyén p, = 101325 Pa = 760 mmHg . Do d6

ap suét tai mot diém trong long chét léng: p = p, + p-g-h

- Néu tinh theo don vi mmHg: p(mmHg) =p, (mmHg) N hHZ(i:EjZm)

5.5. Cot thity ngan trong Cylinder: (p la ap sudt cot thiy ngan, p_ 1a ap sudt khi quyén)
5.5.1. Cgt thily ngan mdt dau hé
% Ong thang ding:
o Dauh¢ huong Ién: p = p, +h
o Dau h¢ huong xudng: p=p —h
< Ongnamngang: p = p,
% Ong ddt nghiéng goc a so véi phwong ngang: 1ac ndy chidu cao cta cot thity ngan 1a A' = h.sina
o Dau ho huéng 1én: p = p, +h'
o Dau h¢ huong xuéng: p = p, — h'
5.5.2. Cot thiiy ngan kin hai dau
% Ong thang dung hogc nghiéng: p, = p, + h
< Ong nam ngang: cot thiy ngan khong tac dung 1én khi bén trong dng
5.6. Nguyén li binh théng nhau
e Trong binh théng nhau chira ciing mot chét long dimg yén, ap suat tai cac diém & trén cling mat phang
ngang deu bang nhau.
CHU BE 3. PINH LUAT CHARLES
1. Qua trinh dang ap o ) ]
- Quatrinh Qién doi trang thai cia mot khoi lwong khi xac dinh khi gitt &4p suat khong doi goi la
qua trinh dang ap
2. Pinh luat Charles
< Phat biéu dinh luat Charles ) ’
- O &p suat khong doi, thé tich caa mot khoi lugng khi xac dinh ti 1€ thuan vai nhiét do tuyét doi
cua no:

\%
— =const
T
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- Néu xét khéi khi ¢ hai trang thai V,, T, va V,, T,

<
A<

3. Puong ding ap
%+ Trong hé toa do (V—T) duong ding 4p 1a dudng thang c6 phan kéo dai di qua gbc toa do
\' P V

o T 0 T o P
< Ung véi cac &p suat khac nhau caa cung mot lugng khi, ta c6 nhitng duong dang &p khéac nhau
V

P2 P> P2
s

@) T
4. Pinh luat Dalton
< O mot nhiét d6 va thé tich xac dinh, &p suat toan phan caa mot hdn hop khi gom céc khi khong phan tng
~ hod hoc véi nhau bang tong ap suat riéng phan ctiia méi khi thanh phan c6 trong hdn hop d6
-——-HET---
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CHU PE 4. PHUONG TRINH TRANG THAI KHI LI TUONG
1. Sir dung dinh luat Boyle va Charles dé rat ra PTTT

Py
pof 41
(2 (2v)
P
oV v, v ¥
- Ap dung dinh luat Boyle cho qua trinh dang nhiét: pV, =p,V, '(1)
e ) i V !
- Ap dung dinh luat Charles cho qua trinh dang ap: ?2 = ?2 (2)
1 2
- Tu (1) va(2)taco:
A = AL hay PV _ const
L T

2. Phuwong trinh Clapeyron
% Xeét mot lwong khi li twong ¢ khoi lwgng m va khoi lugng mol 1a M .
- O dieu kién tiéu chuan, 1 mol cua bat ki khi nao cé thé tich V =224(, ap suat

p=1013-10° (Pa) va nhiét do 7 = 273K, do do:
pV _1013-10°-22,4-10°

T 273
- PitR= 8,31(J / mol - K) duoc goi 12 hang sé ki li twong.

~ 8,31

. Vv V.
- Vay néu xét n mol khi li tuong thi: pV =nRT hay % = %
1 2

% Chuay:

- Céc chat khi trong thyuc té nhu oxygen, nitrogen, carbon dioxide,... (con dugc goi la khi thuc) chi
tudn theo cac dinh luat Boyle, Charles ¢ dicu kién nhiét do va ap suat thong thuong nén phuong
trinh trang thai khi 1i tweong chi gan dang vaéi cac khi thuc.

. Néu p=latm vaV =22,4( thi R = % ~ 0,082( atm - £ j

mol - K

3. Qua trinh ding tich
< Qua trinh dang tich 1a qua trinh bién d6i trang thai cua mot luong khi xac dinh trong d6 thé tich caa khi
duoc gitr khong doi.
< Trong qué trinh bién d6i ddng tich, ap suat ti 1¢ thuan vai nhiét do tuyét doi:

h_P hay £ = const hing s
T T
< Puong dang tich
P P E\
A
V, <V,
/V1
770 Vo i N
o} T
~ | Pwong dang tich trong cac hé toa dé
HET-—

CHU DE 5. AP SUAT KHI THEO MO HINH PONG HQC PHAN TU
QUAN HE GIUA PONG NANG PHAN TU VA NHIET PQ.
1. Ap suat khi theo mé hinh dgng hoc phén tir
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- Do bién thién dong lugng cua phan tar do va cham co do 16n la
‘Aﬁ‘ = ‘—mv - (+mv)‘ = ‘—va‘ = 2mv
- Trung binh mdi phan tir tac dung 1én thanh binh mot 4p suat:

— =
= —
p, %
- Trong d6: v* la trung binh cua cac binh phuong toc do:
J— 2 2 2
oWttty
N
- Ap suat khi tac dung Ién thanh binh:
N— 1Nm— 1 —5 1 - 2
=—p =——V" ==p-v ==umv° =—ukl
gim T3y U TP TRt g/t
- Trong do: ’
»  p :khoéi lugng riéng cua khi (kg/m3)

p

" u= N : mat d6 phan tir
V
-
= B o= > : dong nang trung binh cua phan tur.

2. Méi quan hé giira dong ning phan tir va nhiét do

- Pong ning trung binh cua phan tir duoc xac dinh bang hé thic:

53Ry 3y
2N, 2

- Hang sb k goi la hiang s6 Boltzmann: k =1,38.10% (J / K)

- Tu hé thac trén, rat ra két luan:

* Pong ning trung binh cua phan tir ti 16 thuan véi nhiét do tuyét dbi.

= C4c khi c6 ban chat khac nhau, khéi luong khac nhau nhung nhiét d6 nhu nhau thi dong

ning trung binh cta cac phan tir bing nhau.

*  Pong nang trung binh cta phén tir khi cang 16n thi nhiét d6 caa khi cang cao.

= Vi E, tiléthuan véi T nén ta cé thé coi nhiat do tuyét ddi 1a sé do dong nang trung binh

cua phan tir theo mét don vi khac.

- Can bac hai cua v? 1a Vv? , @6 1on cua dai luong ndy khodng phai trung binh cong cua céc toc do

cta phan tir. \'v® goi la tdc d6 can quan phwong cta phan tu:

— 3KT 3RT
V=1V :,/—:‘/—
\/7 m M
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CHUONG III. TU TRUONG
CHU PE 1. TU TRUONG
1. Twong tac tir
- Khi dua lai gan hai dong dién cuing chiéu s& hut nhau, hai dong dién nguoc chiéu s& ddy nhau
- Tuong tac gitra nam chdm véi nam cham, dong dién véi nam cham va gitra hai dong dién vai nhau
déu goi 1a twong tac tir
2. Tir trwong
- Tu trudng 1a truong luc gay ra boi dong dién hoac nam cham, 1a mot dang cua vat chét ton tai
xung quanh dong dién hodc nam cham ma biéu hién cu thé 1a sy xuét hién caa luc tir tac dung 1én
mot dong dién hay mot nam cham khac dat trong no

4. Pudng sirc tir
- Puong suc tir 1a nhitng duong vé trong khéng gian co tir trudng, sao cho tiép tuyén vai né tai moi
diém c6 phuong tring véi phuong cua kim nam cham nho nam can bang tai diém do
- Quy wdc: Chiéu duong stc tir tai mot diém 1a chiéu tir cuc Nam dén cuc Béc caa kim nam cham
nhé nam can bang tai diém d6
4.1. Mot s6 vi du vé dwong sic tir
4.1.1. Nam cham thang
at e

4.1.2. Dong dién thang

1 ' l (é
> B ko I

% Puong suc cia dong dién thang, rat dai co:
- Dang la nhitng dudng tron nam trong nhitng mat phang vudng goc véi dong dién co tam 1 giao
diém giira dong dién va mat phang d6
- C6 chiéu duoc xac dinh bang quy tic ndm tay phdi: Dé ban tay sao cho ngén tay cai nam doc day
dan va chi theo chiéu dong dién, khi d6 cac ngédn tay khia khum lai chi chiéu duong stc tir

4.1.3. Dong dién tron
B
—"\_/tfv Y

n A==
L INNNEE~

- Cac duong suc cia dong dién tron tai nhimg diém nam trén truc vong day 1a duong thang

- Chiéu cua cac duong strc duge xac dinh theo quy tiéc n@m tay phdi: Khum ban tay sao cho cac
ngén tay hudng theo chiéu dong dién trong vong day, khi d6 ngon tay cai chodi ra chi chiéu duong
suc tur trén truc vong day

4.1.4. Ong day dién
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PTG

- Puong sic tir tai nhimg diém nam trén dudng di qua truc cua dng day 1a dudng thang.

- Chiéu duong strc dugc xac dinh bang quy tdc ndm tay phdi: Khum ban tay phai sao cho cac ngén
tay theo chiéu dong dién qua ng day, khi d6 ngon tay cai chodi ra chi chiéu cua duong sic tir bén
trong 6ng day

4.2. Pic diém cia duong sic tir
- Tai mdi diém trong tir truong, chi ¢d thé vé dwgc mdt dwdng sirc tir di qua va chi mot ma thoi.
- Cac duong suc tu la nhitng dwong cong khép kin.
- Noi ndo c6 tir truong manh hon thi cac dudng suc tir & d6 v& day hon, noi nao cé tir truong yéu
hon thi cac duong suac tir ve thua hon.
4.3. Pudng sirc cha tir truong déu
- T truong déu 12 tir trudng ma cac dudng suc tir cua nd 1a nhitg dudng thang song song va cach
déu nhau.
- Tur truong giita hai cuc ciia mot nam cham hinh chit U c6 thé coi la tir truong déu

5. Cam wng twr
- Beé dic trung cho tir truong vé mat tac dung lwc ngudi ta dua vao mot dai lugng vecto goi la cam
ung tir. Ki hiéu B
- Phuong ctia cam ng tir trung vai phuong cua kim nam cham khi nam can bang tai moét diem trong
tir trudng. Quy wdce chiéu tir cuc Nam sang cuc Bac cua kim nam cham 1a chiéu cua B
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CHUDE 2. LUCTU - CAM UNG TU
1. Thi nghiém khao sat phwong va chiéu cia luc tir tic dung 1én dong dién
- Treo mot khung day dé mat phang khung day vuong goc vai cac duong suc tir cia ham cham;
canh AB nam ngang trong ving tir truong déu ¢ khoang khong gian gitra hai cuc nam cham
- Cho dong dién c6 cuong d6 | chay qua khung day véi chiéu tir A dén B

Hinh 2. 1. Thi nghiém luc tir tAc dung 1én doan day
dinmang dong dién

- K&ét qua: Khi c6 dong dién chay qua khung day theo chiéu A dén B, khung day bi kéo thang ding
xubng dudi.
2. Phwong va chiéu cia luc tir tic dung 1én doan day din mang dong dién
2.1. Phuwong cua luc tir
- Luc tir tAc dung 1én doan dong dién dit trong tir truong c6 phuong vudng goc voi mit phang chira
doan dong dién va duong stc tir tai diém khao sat.
2.2. Chiéu caa lyc tir
- Quy tic ban tay trai: Dat ban tay trai sao cho cac dudng stc tir huéng vao long ban tay, chiéu tir
co tay dén cac ngon tay tring véi chiéu dong dién, khi d6 ngodn cii chodi ra 90° chi chiéu cua luc
tur tdc dung 1én dong dién.

el

(95)
R
>

5 S/

y
i
/¢
r
(&

=
ro

Hinh 1 Hin
3. Do lon cam &ng tir
3.1. Biéu thire dd l6n cam @ng tir
- Goi o lagdc hop boi dong dién I (doan day dan L mang dong dién dit trong tir truong) va duong
suc tu

-_-T"“‘--.;ﬁ

Hinh 2. 3. Doan diy dinmang dong dién
hop vai B mot goca

- Biéu thirc d6 16n cam &ng tir cia tir trudng rat ra tir két qua thi nghiém:

- F(N): dd 16n lyc do tir truong tac dung 1én doan day dan
= - L(m): Chiéu dai doan day dan

" |-L-sina - 1(A): Cudng do dong dién

- B(T): Do I6n cam ang tir

3.2. Don vi cam wng tw
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- DPon vi Sl cta cam ng tur 1a Tesla (T)
- Khid6, 1T 1a @6 I6n cua cam tng tir caa mot tir truong déu khi mot day dan mang dong dién 1A
dat vudng goc vai tir truong déu chiu tac dung boi lec INtrén 1 m chiéu dai cua nd
1IN
Im-1A

- Theo cong thac trén: 1T = ,maIN=1kg-m-s?. Nén 1T=1N/A-m=1kg-A*.s?

3.3. Phwong an do dg I6n cam wng tir

Hinh 2. 4. Thi nghiém do d6 1én cam tng tix

- Lap dat thi nghiém sao cho day vuéng goc hoan toan va ¢ giita cac nam cham.
- Po chiéu dai ciia cac nam cham, day s& la chiéu dai cua soi day nam trong tir truong.
Dit nam cham 18n can va hiéu chinh can vé s6 0.
Khi c6 dong dién chay qua day dan, dudi tAc dung cua tir tuong nam cham, day dan chiu tac dung
ciia mot lyc F hudng thang dang Ién trén.
Theo Pinh luat III Newton, nam chiam ciing chiu tac dung mot luc ddy huéng xudng duéi. Do do,
thong qua so chi cua can ta cd thé xac dinh dugc do 1on luc tir F
m-g
l-L
- Diéu chinh céc gia tri | khac nhau, lp lai cac lan do.

F=F'<I|-B-.L=m-geoB=

- V& do thi ham so thé (m - I) , la mot duong thang di qua goc toa dé O, véi hé so goc la T

- Suyra: B= g-tand

4. Lyc tir tac dung Ién doan day din mang dong dién
B

% Lyc tir do tir truong déu ¢ cam ung tir véi d6 16n B tac dung 1&n day dan co chiéu dai ¢ mang dong dién
c6 cuong do | 1a mot vecto co
- Phuwong: vudng goc voi B va I (;
- Diém dat: Tai trung diém caa doan day dan:;
- Chiéu: tuan theo quy tic ban tay trai;
- Do lon

- F(N): d6 16n lyc do tir truong tac dung 1én doan day dan
- L(m): Chiéu dai doan day dan

F=1-B-(-Sna | - I{A): Cudng do dong dién

-B(T): d¢ I6n cam ung tir

- o: goc hop boi dong dién va cam ung tir B
5. Cam tng tir ciia dong dién chay trong cac day dan cé hinh dang dic biét
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5.1. Dong dién chay trong day din thing dai vo han
I

M | (o
A
< Cam Gng tir tai mot diém M cach day dan mot doan r co
- biém dat: tai M
- Phuong : tiép tuyén véi dudng tron (O;r) tai M
- Chiéu : theo chiéu cua dudng Stc tir
- Do lon

- 1(A) : cuong 49 dong dién chay trong
day dan

B=2.10" 1 - r(m): khoang céch tir day dan dén
' diém dang xét

-B(T) : do lon cam tmg tir

5.2. Dong dién chay trong day dan uén thanh vong tron
TB

< Cam ung tir B tai tdm O cua vong ddy c6 phuong vudng goc voi mit phiang chira dong dién, chiéu theo
hudng caa duong sac tir, tuan theo quy tac nam tay phai

- I(A) : cuong do dong dién chay trong day
dan

B=2n-107-—— | - r(m): ban kinh cua vong day

-N  :sbvong day

-B(T) : do lon cam tmg tir

5.3. Dong dién chay trong ong day dan hinh tru

R/

% Bén trong dng day, cac dudng sic song song Véi truc dng diy va cach déu nhau va duoc coi 12 tir truong
deu.
% Do lon cam ung tir bén trong long ong day dugc xac dinh bang cong thirc:

R/

- 1(A) : cuong do dong dién chay trong
day dan

B=47.107 N E(m) : ban kinh cua vong day

-N  :s6vong day quan trén dng

-B(T) : do lon cam tmg tir
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CHU BE 3. HIEN TUQNG CAM UNG PIEN TU

1. Tir thong
e ®(Wh): tir thong qua dién tich S. —
e B(T): Do I6n cam ing tir \\
D=N.B.S.cosq | ® S(m?):dién tich vong day ) }\:
e Goctao bsi B vavecto i ki higu 1a o —\ \.B
e N:sbvong day — N T
o 1Wb=1T-1m? T,

2. Hién twong cam ung dién tir
- Hién tuwong xuat hién dong dién cam ¢ng trong khung day dan kin khi tir thdng qua mit gigi han
boi khung day do6 bién thién
3. Pinh luat Lenz
- Pinh luit Lenz vé chiéu dong dién cam wng: Dong dién cam tng qua khung day dan kin c6
chiéu sao cho tir trudng do n6 sinh ra (tir treong cam tmg By ) ¢6 tac dung chong lai sy bién thién
tir thong qua mach chinh khung day do.
4. Pinh luat Faraday
- Do Ion suat dién dong cam @ng trong khung day dan Kkin ti 1& véi toc do bién thién tir théng qua
dién tich gigi han boi khung day

=k
At
- Trong hé SI (A®(Whb), At(s), e(V)), hé sé ti ¢ k=1, két hop véi ndi dung dinh luat Lenz:
AD
At

- Néu truong hop khung day c¢6 N vong day thi:

e=—N .AA_GD, A® 12 d6 bién thién tir thong qua dién tich gii han boi mét vong day
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CHU PE 4. PAI CUONG VE DONG PIEN XOAY CHIEU

1. Nguyén tic tao ra dong dién xoay chiéu
- Nguyen tic tao ra dong dién xoay chiéu dua vao hién tuong cam ung dién tir.
- Tu thdng qua khung day:

®=N-B-S-cos(wt)
- Suét dién dong cam wng tai thoi diém t:

e=—P'=N-B-S-w-sin(ot) = N-B-S-m-cos(mt—gj

- Suét dién dong bién dO| theo quy luat ham cosin (hoic sin) goi la suat dién dong xoay chiéu.
- Chu ki, tan s va tan sé goc:

21 ®
T=—(s), f=—(Hz
(s), f == (H2)
2. Pién 4p xoay chiéu va cwong dé dong dién xoay chieu
- Pién ap xoay chieu

-u (V) : gia tri dién &p tac thoi tai thoi diém t

- U, (V): gia tri cuc dai cta dién ap xoay chiéu
u=U,-cos(ot+q,)(V) |- o(rads): tan s6 gdc cua dong dién xoay chiéu
- @, (rad): pha ban dau cta dién ap

- (ot +¢, ) (rad): pha cua dién ap xoay chiéu

- Dong dién xoay chiéu

-i (A) : giatri cuong do dong dién tic thoi tai thoi diem t
- 1, (A): gia tri cuc dai cta cuong do dong dién
—1,-cos(ot+q,)(A) |- o(rads): tan sb gdc cua dong dién xoay chiéu ‘

- ¢, (rad): pha ban dau cua cuong do dong dién xoay chicu

- (wt + o ) (rad): pha caa cudng do dong dién xoay chiéu

- P léch pha giira dién ap va cuong d6 dong dién xoay chiéu
Ap=¢, —9,

3. Céac gia tri hiéu dung
- Cuong d6 hiéu dung cua dong dién xoay chiéu bang cuong do cua mot dong dién khong doi, néu
cho hai dong dién d6 1an luot di qua cting mot dién tré trong nhitng khoang thoi gian bang nhau
du dai thi nhiét lweng toa ra bang nhau

Gia tri cwc dai

V2

Gid tri hiéu dung =

- Cacgiatrihiegudung: I=—=; U=— Yo s E= Eg

«/_ J_ J_
4. May phat dién xoay chiéu mot pha
< Go6m hai bd phan chinh 1a phan cam va phan tng

- Phén cam tao ra tir trwong 1a nam cham dién hodc nam cham vinh ctu

- Phan @ng la nhitng cudn day, trong d6 xuét hién suat dién dong cam ung
khi may hoat dong. o

- Mot trong hai bo phan duoc dit ¢b dinh, phan con lai quay quanh mét truc.
Phan cé dinh goi la stato, phan quay la roto
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CHU PE 5. UNG DUNG HIEN TUQNG CAM UNG PIEN TU
1. H&m chuyén ddng bang dién tir (dong Foucault)
- Ham dao dong cua kim can
- Phanh dién tur
- Ham dia kim loai trong cong to dién
2. May bién &p
2.1. CAu tao
- Gom hai cuon day c6 sé vong day khac nhau quan trén mot 18i kin (thuong 1am bang cac 14 sat
hoic thép pha silicon, ghép cach dién véi nhau nham giam hao phi dién ning do dong Foucault)
Loi bién ap

Cudn so cap Cuon thu cap

2.2. Hoat dgng cia may bién &p
- May bién ap hoat @ong dua trén hién tugng cam ung dién tur.
U, N - ,Ul (V); UZ,(V) 1a dién ap hiéu dung gitra hai dau cudn so
U N cap va thu cép ’ ’
2 02 - N, N, las6 vong diy cua cudn so cap va thi cap

3. Pan Guitar dién
- B0 cam ng (pickup) cua guitar dién gom mot cuon day va mot nam cham
vinh ctru, duoc dét gan day dan guitar bang kim loai ¢6 thé nhidm tur. Nom chim
- Khi gay dan, doan day gan nam cham b; nhiém tir dao dong va tao ra sw
bién thién tir théng qua cugdn day cia bé cam ing, tir @6 ta0 mét sudt dién
déng cam ing. Tin hiéu dugc dua dén mot bo khuéch dai va loa, tao ra
song am thanh chung ta nghe dugc

Day guitar dién bang kim loai

4. M0 hinh song dién tir ] 1y
4.1. Pién trwong bien thién va tir trweong bien thién Oén mj tang am

- Tur truong bién thién theo thoi gian 1am xuét hién dién truong xody

- T truong nay c6 cac duong suc tir 1a cac duong cong kin

- Dién truong bién thién theo thoi gian s& 1am xuét hién tir truong.

- Trong ving khdng gian c6 tir truong bién thién theo thoi gian thi trong ving d6 xuat hién mot dién
truong xody; nguoc lai, trong ving khong gian ¢ dién truong bién thién theo thoi gian thi ving
d6 xuat hién maot tir truong bién thién theo thoi gian.

- Dién truong bién thién va tir treong bién thién theo thoi gian chuyén hoa Ian nhau va cuing ton tai
trong khong gian, dugc goi la dién tur truong.

4.2. M6 hinh s6ng dién tir
- Truong dign tir lan truyén trong khong gian duoc goi 1a song dién tir
L, Bién thién

- Tai mot diém, cudng do dién truong va cam Gng tir bién thién cing pha theo cac phuong vudng
goc vai nhau va vudng goc vai phuong truyen song
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CHUONG 4. HAT NHAN
CHU BE 1. HAT NHAN NGUYEN TU VA MO HINH NGUYEN TU
1. Thi nghiém tan xa hat a
< Két qua thi nghiém
- Phan Ién céc hat alpha xuyén qua tim vang méng = Nguyén tir khéng hodn toan ddc nhw mé
hinh cua Thompson
- Mét sb it hat bj léch khoi phuong ban dau véi nhitng goc khac nhau= CAac hat alpha da twong
tac Véi cac hat khdc mang dién tich dwong nam bén trong nguyén ti
- M@t ti 1¢ nho cac hat alpha bi léch huéng ¢ goc hon 90° = CAc hat alpha twong tic véi phan dién
tich dwong ciia nguyén tir dirgC tap trung ¢ mgt ving rat nhé tai tam cuia nguyén ti
- Puong kinh caa cac hat nhan nhé hon duong kinh cia nguyén tir ¢ 10* 1an, nghia 1a duong kinh
hat nhan ¢& khoang 107° —107*m
< Két luan: Phan I6n khéng gian bén trong nguyén tir 12 rdng, toan bo dién tich dwong trong nguyén ti chi
tap trung tai mot ving c6 ban kinh rat nho nam ¢ tam cta nguyén ti, 13 hat nhan cia nguyén tir
2. M6 hinh don gian caa nguyén tir
- Nguyén tir gdm hat nhan ¢ gitta mang dién tich duwong va cac electron chuyén dong quanh hat
nhan.
- Hat nhan gdm céc proton va neutron. Sé proton trong hat nhan bang sb electron caa nguyén tu
3. Céu truc hat nhan
- Hat nhan duoc tao thanh bai hai loai hat la proton va neutron, hai loai hat nay duoc goi chung la
nucleon
- Tong sb nucleon trong hat nhan (goi 1a s6 khdi A, ki hiéu A): A=Z+N
- Nguyén t6 c6 ki hiéu hoa hoc X, hat nhan nguyén tir duoc ki higu: 5 X -
- Pong vi l1a nhitng nguyén tar ma hat nhan ¢ chira cing s proton Z A
X

S8khSiA=Z+N

nhung c6 s6 neutron N khéc nhau.
4. Kich thwoc va khoi lwong hat nhan
- Bén kinh hat nhan c6 gia trj tir 10™° dén 10™ m tuy thuoc vao ting N\ ..
) 56 proton
nguyén té: R ~1,2-10%°-A® (m)
5. Khéi lwgng hat nhan

- Pon vi amu c6 gié tri bang é khéi lwgng nguyén tir caa dong vi ©2C
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CHU PE 2. NANG LUQNG LIEN KET HAT NHAN
1. Hé thwrc Einstein vé moi lién hé giira khoi lwgng va ning lugng
* E=m-c’(J) (c=3.10°m/s); lamu =931,5MeV / c*;lamu = 931,5MeV / ¢?

2. Niing lwgng lién két hat nhan
2.1. Lwe hat nhian
- Luec hat nhan 1a lyc tuong tac giita cac nucleon va cd tac dung lién két cac nucleon véi nhau tao
thanh hat nhan
- Luc hat nhan khéng phu thudc vao dién tich hay khéi lugng cac nucleon.
- Ban kinh tac dung (khoang cach giira hai nucleon) rat ngan, bang hoic nho hon kich thuéc hat
nhan
2.2. P hut khoi
* Am=Z-m +(A-Z)m, —m,
2.3. Ning lwong lién két hat nhan
- Ning luong lién két hat nhan bang ning luong tdi thiéu dé tach mot hat nhan thanh cac nucleon
riéng I& hoic bang nang lugng toa ra khi cac nucleon riéng 18 két hop thanh hat nhan.
Ex=Am-c® (J)
2.4. Ning lrgng lién két riéng
- Ning luong lién két riéng hat nhan 1a ning luong lién két tinh cho mat nucleon
Elk

Elkr =~

A (J/nucleon hoac MeV / nucleon)

Nang luong lién két riéng dic trung cho do bén viing caa hat nhan. Hat nhan c¢6 niang lwong lién
ket cang Ion thi cang bén viing

- Hat nhan 3Fe ¢ gié tri ning luong lién két 16n, vao khoang 8,8MeV / nucleon , do d6 day 1a mot
trong nhirng hat nhan bén viing nhat
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CHU PE 3. PHAN UNG HAT NHAN PHAN HACH
1. Phan @ng hat nhan
1.1. Khai niém
< Phan wng hat nhan 12 mot qua trinh dan dén sy bién dbi hat nhan.
% Phan tng hat nhan dugc phén thanh hai loai:
- Phan &ng hat nhan tu phat: hat nhan kém bén viing tu phan ré thanh céc hat nhan khéc bén viing
hon
- Phan (ng hat nhan kich thich: trong d6 cac hat nhan twong tac véi nhau chi yéu thdng qua qua
trinh va cham va bién d6i tao thanh céc hat nhan méi.
1.2. Cac dinh luit bio toan trong phan wrng hat nhan

®,

< Xét phan Gng hat nhan: 2*X+22Y - 7*C+%:D
- binh luat bao toan di¢n tich: Z, +Z,=2,+2,
- Dinh luat bao toan sé nucleon: A +A, =A, +A,
- binh luat bao toan dong luong: ‘
- binh luat bao toan nang lugng toan phan:
1.3. Ning lwgng trong phan rng hat nhan
W =(m,, —mg,)c?
2. Phan tng phan hach hat nhan
- Phan ing phan hach la phan g trong d6 mot hat nhan nang v thanh hai hat nhan nhe hon. Hai
hat nhan nay, hay con goi 1a san pham phan hach, c6 so khoi trung binh va bén vimg hon so véi
ﬁhat nhan ban dau.
3. Phan tng tong hop hat nhan (phdn trng nhiét hach)
- Phan ung tong hop hat nhén la phan tng hat nhan trong d6 hai hay nhiéu hat nhan nhe tong hop
lai thanh mot hat nhan nang hon.

trc

GHI NHO
1. Céc dinh luat bao toan trong phan éng hat nhan: ;*A+ B — ;*C+ ,*D
Pai lwgng dwoc bao toan Cong thirc bao toan

1. Bao toan dién tich “tong dai s6 cac dién tich cua
cac hat twong tac bang tong dai s6 cac diéntich cua | Z,+Z,=2Z,+2,
cac hat san pham”

2. Bao toan sé nucleon (s6 khdi A). “tong sb
nucleon cta cac hat twong tac bang tong sd nucleon | A +A, = A+ A,
cua c4c hat san pham”.

3. Béo toan ning lweng toan phan “ning luong
toan phan truéc va sau phan tng 1a bang nhau. | ZWireuuee = ZWairesa

Nang lugng toan phan gom dgng nang K va nang (mA + mB)C2 +K, +K, = (mc + mD)C2 +K.+K,
lwgng nghi E =mc?”.

4. Bao toan dong lwgng “dong luong cua cac hat
truéc va sau phan Gmg duoc bang nhau”.

2. Ning lwgng trong phan wng hat nhan AE

BA+BB :BC+BD

Khi cho khdi lwong cua céc hat truéc va sau phan tng AE = (M. — Mg, )C?

Khi cho déng nang cua cac hat trudge va sau phan tng AE =K, — Ko

Khi cho ning lugng lién két caa cac hat trudc va sau phan &ng AE =E o~ Eik i
m

Nang lugng do N phan tng W= N.AE = K.NA.AE

CHU PE 4. HIEN TUQNG PHONG XA
1. Pinh nghia
- Phéng xa la qué trinh phan ra tw phat cia mot hat nhan khong bén viing, phét ra cac tia phong xa
va bién dbi thanh hat nhan khéc.
- Hién twong phong xa xay ra cé tinh tu phat, khong chiu tac dong cua cac yéu td bén ngoai nhu
nhiét d6, 4p suat moi trudng,...va hoan toan ngau nhién.
2. Cac tia phong xa
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2.1. Tiaalpha a
- Ladong céc hat nhan 2He (hat ), chuyén dong vai tée do khoang 2.10" m/s, c6 kha ning ion
hoa, kha nang ddm xuyén kém.
2.2. Tiabetap
- Tia B~ ladong cac hat electron (ki hiéu Je).
- Tia B la dong cac hat positron (ki hiéu Ye).
- Tia B c6 toc do xap xi tbc do anh sang, kha nang ion hoa kém hon tia alpha nhung kha niang dam
Xuyén manh hon tia alpha.
2.3. Phong xa gamma
- Tiagamma () l1a séng dién tir c6 budc song rat ngan, kha nang dam xuyén rat manh, nguoi ta
can dung vat liéu bang chi, c6 do day, dé chan tia gamma.
3. Dinh luét phéng xa. D¢ phéng xa
t
N=N,-2T=N,_e™ trong d6 A= In?Z : hang s6 phong xa; T: chu ki ban ra (don vi gidy)

3.2. D¢ phong xa
- Pé dic trung cho tinh phong xa manh hay yéu caa mot luong chat phong xa, ngudi ta dung dai
luong d6 phong xa (hay hoat do phong xa), ki hiéu 12 H, c6 gia tri bang s6 hat nhan phan ra trong
mot giay.
- Don vi do ctua d6 phéng xa la becoren (Bq): 1Bq =1 phan rd/ giay
- Cong thuc:

t
H=A-N hay H,=H,-e™=H;-2 7T
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CHU PE 5. CONG NGHIEP HAT NHAN — AN TOAN PHONG XA
1. Mt s6 nganh cong nghiép hat nhan

- Nha may dién hat nhan
Y hoc hat nhan
Phéng xa duoc tng dung nhiéu trong trong cdng nghiép, néng nghiép
Cam bién phéat hién khoi
Kiém tra cac mdi han bi 18i trong duong 6ng
2. An toan phong xa

[ X
a

Bicn bao nguy hiém do | Bicn bdo nguy hiém do phéng xa véi nhitng nguon c6 mirc do nguy hiém cao nhu
phong xa nguon phong xa trong diéu tri bénh hay chiéu xa cong nghiép
- Nguyén tic an toan phong xa: Thoi gian — khoang céch — che chan

i

T

it thoi gian & gan ngudn: Khoang céch xa hon so v&i Nup sau che chin khoi
it hap thu birc xa hon. ngudn: it hdp thu birc xa ngudn: it hap thu birc xa
hon. hon.
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