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HUGNG DAN SU DUNG SACH

Sach gido khoa ¥t 12 ghm 4 chugng. Méi chiiong gdm mddt so bai hoc, Moi bai
hoc i mét chudi cac ngt dung kién thiic va nhiém v hoc tip, cp the nha sao:

)
S
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Khei déng
Tiép can bai méi bang swr t& ma,
hirng thu hoc tap.

S

Cau hai
Cau hdi s& giup hoc sinh:

Tim téi, kham pha kién thire mai.

@M
Nhirng didu cén luu v

| EM DAHOC 4

Tong két kién thirc va ki nang
co ban cda bai.

Mo rang kign thire cua bai.

Poc hiéu

Cung cép hién tirong, dii ligu ban
dau, thuat nglr can thigt, . d& tién
hanh hoat dong tim toi, kham pha
kién thire tigp theo

Hoat déng

Tién hanh cac hoat déng gidp hoe
sinh giai quyet cac van dé hoc tap
va ding thoi phat rign cac nang lrc
can thigt.

EM COTHE J

Yéu cdu vé nang lue van dung kién
thue, ki néng vao hoc 1&p va thye tién
cLdE 56N,

Hoat @ng trai nghiém yéu cau hoc sinh van dung kién thire, ki néng 44 hoc vao

mét sé tinh hudng cla thue té cudc séng.

Hiy bao yuan, giid gin sich gido khoa
dé danh ting cdac em hpe sink lop san!




LGOI NOI DAU

Sach gido khoa Vit if 12 vdi thong diép ket ndi fri thivc vdi cudc sing duige
bién sogn theo dinh hudng déi mdi gido duc phd théng nham phat trién
phiam chit, ning lyc cua ngudi hoc. 1'd tudng chit dao trong viéc bién
soan sach gido khoa nay 14 t6 chiic cde hoat dong hoc tip nham coi trong
viec plidt trién pham chit, nang ldc hoe sinh nhiing khong coi nhe vai tro
cta kign thite. Kién thie trong sach gido khoa Vit ff 12 duge col 1a chit
ligu ldm cg 86 gitp hoc sinh hinh thanh vi phil tri€n cdc phiim chil va
ndng lyc cin cd trong cude stng hidn Lai va luong lai.

Sdch gido lhoa Vir If 12 khéong phal 13 cudn sach trinh bay sin cdc ndi
dung kién thic can hoe ma 1a cudn sach hidng dan hoc sinh hoat d6ng
dé tim 16d, khdm phd ra kién thic méi, vin dung chang vio viée gidi
quyél cdc viin dé Ltrong hoe lp v cude séng, Thiwg qua cde hogl dimg
hoc tip ndy, cic em khdng nhiing hinh thanh v phat trién cac niing luc
khoa hoc nédi chung va vt 1f ndi riéng ma con déng théi hinh thinh
i phdt trién dudc cac nang lyc chung nhu nang luc ty chi va ty hoc,
ciao tifp va hidp tac, gial quyét van dé va sdng tao....

Sich gido khoa Vit I 12 coi trong phuong phip thuc nghig¢m, phian lén
kign thic cd ban clia cudn sach dugc t6 chiic va trinh by theo phuong
phap thuc nghiém. Viée col trong phuong phap thiyc nghiém con duge
thé hién & heé théng cac bai thi nghi¢m thic hanh tf don gian d4én phic
tap, tao diéu kién cho cdc em tim hiéu cie thudge tinh clia cac dol tugng
vl Il dudi nhifu gde nhin khae nhaw, Sach pido khoa Vit ff 12 teinh bay cic
Iy 13p dan xen vao cic hoat dong luong (ing Lrong bai.

Cac tac gid mong mudn sach gido khoa Vat I 12 e mang dén cho cac em
nidm vui v sy dam mé trong hoc tip mdn Vit i dé ¢ két qua hoc tip tét
mon hoc nay, glup cac em thay dugc ndng lyc va s& triong cla ban thdn
d¢ ¢ the bt ddu dinh hadng nghé nghiép cla minh.

CAC TAC GIA



MUC LUC

Trang
Huivng dan sir dung séch 2
Lixi ndi (dau 3
Chugng | VAT LINHIET 5
Gail.  Cau trdc clia chat. Sy chuyén thé 4
BaiZ.  Naindna Binhludt | coa nhidl ding lee hoc 113
Bai3.  Nhiét 44, Thang nhiét 46 - nhiét l<é 15
Bai 4. NWhiétdungriéng 20
Hiai s, Nhigt ndng chady riéng 24
Baig,  Nhiét hoa hei riéng 27
Bai7.  Baitip vé vat 1i nhig 30
Chuong I, KHI LI TUONG 33
Bai#d, M hinh ddng hoc phin b chit khi A4
Cai9  Dinh luit Boyle 37
B3l 10, Dinhlual Charles 41
Bai 11, Phuong trinh trang thai cia khi li tuéng 45
Bai12. Ap sudt khitheo mé hinh dong hoc phan ti
Guan hé aios ddng nana phitn Wr v ahiél 4o 45
Bai 13. Bai tip vé khili tudng 52
Chuong Il TU TRUGNG 55
Bai 14 Tirtrudmg 54
Bai 15, Lwctir tie dung 180 diy ddn mang déng dién. Cim dng frl
Bai 16, Tir thong. Hién twong cam tng dién tir a4
Bai 17, May phat dién xoay chigu 72
Eai 18, I:T’ng dung hidn twone cam dog dién tie 78
Bai 19. Pién to truong. Mo hinh sang dién tl g2
Bai 20, Bal uip vé L trudrng a6
Chuang IV, VAT LT HAT NHAN 90
Bai 21, Cautric hat nhin a1
Bai22. Phan ang hat nhan va nang luong lién kit 96
Bai 23, Hién Lgng phang xa T4
Hai 24, Cing nghigp hat nhiin 114
Bai 25, Dal tép vé vat i hat nhan 119
a1 thiel mdn =8 thud ngir dang Lrong sich 123



= vi Vat i nhigt da phat minh ra may hei nudre, gop phian quan trong vao viéc lam bung §
B }\%‘f nd cudc Cach mang Cong nphiép lan thir nhat. Nhieng kién thic vé Vat 1 nhigt nao da |
T lamco s cho vige phat minh ra may hoi nuée?

2 B EEpEeEe - Y ghizs
NGi dung
« Cautrie cha chit Sy chuyén thi

Nii nang, Pinh ludt [ coa Nhidt dong lee hoe
Nhiét dd, thang nhiét da, nhiét ké
Nhigt dung riéng, nhidt néng chiy riéng, nhidgt hod hoirigng



CAU TRUC CUA CHAT

SU CHUYEN THE

III - - - i - - ol - - g - - - .
#’ Hiy dyn trén nhivng kién thie 4 hoo ve cfu tuo chat 3@ gidi thich tel sun cing
imdt chit lal oo thi tin tai & odc thé hde nhau o vaa, g, KL

I. MO HINH DPONG HOC PHAN TU VE CAU TRO CHAT

& hinh déng hoc phan U vé& ciu tao chdl ¢ nhing noi
cung cor bin sau day;

1. Cac chat digo e tao tie chcehat riéng biét | philn t

2. Cac phin tir chuyén ddng khing ngirmg. Nhiét d44
cia vat cang cao thi tic 46 chuyén déng cla cac
phdn tit cdu tao nén vat cang lémn.

3. Giita cac phén tuw eo lee hit va day pol chung i lue
lién két phan

Diing il hivh ndye od thi gidi thich dwor effiu tric eda ede

chdft vdn, chdl fdng, chét khi v soe choyén the

-
D Thuat ngir phin 0¥ rong mé hinh trén dwec ding dé
chi chung cac hat cau tao chat; phan ti, nguyén i, ion,

1. Trong lich sw phat trién cia lchoa hoc, o6 hal guan
diém khae nhau v& cfu tao chat 13 quan diém chat
oft el tao Lén tue va chat ed ¢iu tao gian doan. Mo
hinh déng hoc phan o dwoc x8y dung trén quan
diém nao?

2. Nium 1827, khi lam thi nghiém quan sat cae hat phin
hoa it nhd trong nuire ing kinh hién vi, Brown
thay chung chuyén déng hon loan, khong ngime.
{Hinh 1.1 va Hinh 1.2]. Chuyén déng nay duwoc goila
chuyén dong Brown,

a} Tal sao thi nghiém ciia Brown duoc col la mét
trong nhiing thi nghiém chimg t6 cac phan tk chuyén
dong hon loan, khing neime?

B} Livm thé ndo dé wiévi thi nghidin cia Brown cf thé
chieng to dwee khi nhigt ¢6 ciia nuwde chng cao thi
cic phin ti nude chuvén déng cing nhanh?

4. Héy tin cie hign Leong thue L& cluing 6 it cic
phiin tir oo lee ddy, lee bt

Hink 1.1, Chuvdn déng o cde
PlAN N NG va cEC Rat
pﬁén hoa
M t2n mau den (—) kBidy din
Ruang chuyén déng clia céc phan

T i
MO S mdd wdng ¢ ) B idn
hudng shiwdn ding clahat phdn hoa

@m

¢ H@ﬂx

Hinh 1.2. Qui dag chuydn dong
ciig figt phan froa trong nweo

@ MNawdd ta thudmp poi
chuyén déng hdn loan,
kliing ngirng ¢0a cic hat ot
nho dudd e dung cla cic
phidin L chil 1ang hede chit
khi la chuyén ding Brown,



CHLUONS | A1 UMD o

. CAU TROC ¢UA CHAT RAN, CHAT LONG VA CHAT KHi

D wio eic dic didm sau dy coa philn G ob the néu dugc so leoc ciu trde ola Lo hét cie
chét ran, chat long, chat khi:

- Khodng cich giita cic phin ti cang 16n thi lwc lién két gilra chiing cing yéw.

—  Cac phiin t0 sip x8p ob trdt b thi luc lién két gida chiing manh.

1. Hay dwa vao Hinh 1.3 d€ ma t3, so sanh khoang cach va sw sap x&p (a), chuyén dong {b)
clia phan to & cac thé khac nhau. Tir dé mé ta mdt cach so lwoc v cdu trc cua chat ran,
chét long, chat khi.

CCOCOOD e®20 . 0gll-t-
© o e eOCOO0D0 || ... e®%e |
. oll ™. ee0O000 o4 Ba a0 B "y
o i eoeo000 || Vi o, 0000 <X
© & e CO0OC0D & ) 1
z) ) 2 bj &) 5)
Thé khi The ran Tié lang

Hinh 1.3 {a) Khodng cach va sw sé’p xép cae phialh i o o fid ihdo nhau
. (B} Chawén ddng cia phan i & che the khac nhau
Hinh cawfa phan tie andi tén (& hudng ohuyén dang cus phan fi

2. Hay giai thich cac dic ditm sau day cua thé khi, thé ran, thé long.
a) Chat khi khiing o6 hinl dang vi thé tieh rigng, Tuéin chigém toan b thé tich binh chia
va oo thé nén duoc dé dang
b VAL the vin b the tich v hinh dang rigng, ritkhd nén.
'} VAt & the léng cd thé tich riéng nhweng khing cb hinh dang riéng.

Il. SU CHUYEN THE

1.

Sur chuyén thé Khi

Cac chit ¢d thé chuyén tir theé tiy sang thé khic. Ba =d
ciac chat & the rin khi nong 1&n 6 theé chuyén sang the
ldmg, rivi tir thé long sang thé khi. Nguge i, da s chat
khi khi lanh @i ¢ the chuyén sang the 1dng, £6i tr the
long sang thé ran. Mat 58 chat co thé chuyén trwe ticp tir
thé ran sang the khi va npuwoc lai (Hinh 1.4).

. Heng oha :
Léng MR, Ran

Hinh 1.4, So d¢ cdc hink thic
chuyen the
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2. Dung md hinh ddng hoc phin by giai thich su

chuyén thé

Duyra vao dic diém ciia md hinh ddng hoc phan tir co thé

riai thich so lwoc cac higén twong lién quan dén sy chuyin

thé nhuw sy hod hod, sy nong chay;

Trong khi chuvén ddng hin loan, ¢ic phiin b b thé va

cham vao nhaw, truyén ning lwong cho nhaw Cang nhin

duee nhidu nang lwong thi cac phan tir chuyén ddng hin

loan cang nhanh, khodang cach trung binh gita chiing

cang tang, lie lién két gitta ching cang yéu.

a f (ridf Hich sw ko o

Sir huwd bl e6 thé sy va dudvi hiai Winh thidee 13 bay hed

v SO

— S bay harf T swe hodd herd sy ra & mii thodng coa chil
liing, Nuede dong tong métede khiéng diy kincan dan
13 mét vi du vé s bay hod
['o cic phan tit chuyén déng hon loan ob thé va cham
vao nhau, truyveén ndng lueng cho nhau nén o mél
56 phin ok & gan mat thoang cha chit 16ng cb thé cb
déng nang di lém dé thang lec lién két cda cic phin
tir chit 1oma khie, thoat due va khal mat thodng cia
chiit 1éng Lrdr thianh edc phin U & thé hod

— Swsal: Minh 1.5 14 dé thi bigu dién sw thay déi nhiét
dii coa nude Lheo thér glan khi duge dun ndng, Khi
vhiél dd cha nudee 1Ang 161 kKhodng 100 °C dudd &p
suil tidu chiwdn (1,01.10° Pa) thi tarde b3l diu sdi. Khi
da cie bot chira khiing khi v hod nodee ndi 1o trong
ling nurive cling ngedy cnge nhido, chng ndi 18 trén thé
tieh ehe bot khi ndy chng Ging, W mad thodng thi vix,
lchéng khiva hol nude thoat ra ngoai khi quyén. Do dé
s 501 18 su hoa hoi xay ra dong thol & bén trong va
trén mit thodng cia chat ong.

Tal sao khi bay hol nhiét d6 ciia chat long glam?

1. [Ty dwa vao do thi & [linh 1.5 dé ma ta sw thay dii
nhigt dé cia nwic khi dwgc dun tir 200°C tdi khi soi,

2. Khi nwire dang s6i thi nane hweong ma owde nhin
duge tie nguoén nhiét of duge chuyén hod thinh
déng ndng oua cac phan t nmrée khong? Tai san?

FIRlet s o 4

1004

v L Th gk ()

Hinh 1.5. 814 thi vé s thay adi
rivdl 02 cda nude fhao (e gian

whi divoe din saf

b

EM CO BIET /)

Chit rin két tinh va
chit rdn vii dinh hinh
Chat ran Lt tinh 13 chat
ma cac hat (phan ti
nguven td, ion} cau tao
nén no & thé ran, lién
két wéi nhau mot cach
chil ché, sip xép theo
mdl rdl Ly hinh hoc
twEn hean tao thanh
cie  mang  tinh  thé
(Hinh 1.6). Chit  rin
vk dinh hinh 15 chit @&
thé riin ma cac hat tao
nén nd khing tao thanh
mang tinh thé.

au hhft cac lkim loai 13
cac chat két tnh; thuy
tinh, nhuwa dwdng, cac
chit dén,... 13 cic chit
i gdinh hinh.

M1 chat ran két tnh oo

nhiel dd nong chdy [hodc
dimp dac) riéng xic djnh.

Hinh 1.6. Tinf the mudi an
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b} Gidi thich sw néng chdy cia chat ran két tinh

1. "Tai san chit riin k&L tinh Khi duoe don ning eb
thé chuyés thianl chit lang?

2. u] Hiy dwa vio Hinh 1.7 dé md ta qua trinh
nong chay cia chat két tinh.
b} Gidi thich tai sao khi dang nong chay, nhiét
dd ctia chat ran k&t tinh khéng ting di van
nhan duge nhidt ning Ning lwong ma chitrin
két tinh nhdn dwgc Wic nay ding dé 1am gi?

EM BAHOC JJ

m M§ hinh ddng hoc phin th vE ciu tao chit:

MRIGE Q6 25

Whigt di i
t nang chay ;

a i

a Theri gian (5)
Hir'!h 17. @,h:". i aiF thay i hidt 4G cua
chdt rén ket finf kihi diree fant ndng chdy
Gial doan & ChAL rdn chua ndng chdy
Gial doan by CRAL rféin dang néng chdy,
Gial doan of ChAEF véin d8 ndng chdy Nogn todn

- Cae ehdit duge cdo Lo L cde hat rigng hist 13 phan i

— Cac phan ok chuyén déng khang ngirng. Nhiét dé oaa vat cang cao thi toc dé trung binh

cua cac phan o cang o1,

Gilra che phin tie co lue lign kit phin i

m (e chdt o thé chuydn Ui thé niy sang the khiie

EM €0 THE 4

m  Giai thich dwee sue khac nhaw gliva cac the eda chit v¥a co chécaa sy chuyén thé.

BT hido s eeinh by dovee vl Led cta s chuyén e 36 vdd cude simg con ngodd nhe

(f nhiét 46 hang triéu d6, chit khong tin tai & cic thé
ran, ldng, khi ma & mat thé dac bigt zoi 1 Plasma. O

thé nay, chit khdng ton tai dudi dang cic nguyen ti, 5
phan tw ma duéi dang cac ion. Plasma rat it gap trén ;

Trai Dat nhung trong vii tru co toi trén 99% cac chat

tén tai & thé Plasma (Hinh 1.8}

Hinh 1.8, Ludng Plasma phang ra
fir M&H Trew




NOI NANG

DINH LUAT I CUA NHIET DONG

LUC HOC

W Khi nurde duore dun td1 lic bat dtu 55 thi dit od Hép tuc dui, nhiét 46 clia mede oling
fehiding thay ddi. Vdv nhiét mdng ma medc nhdn dwoc liic nay lam tdng dang ning

lerorng imdo cua nude?

I. KHAI NIEM NOI NANG

1. Noi niing cua mat vit

Vi cac phan ti chuyén déng khing ngimg nén ching co
ildng ndng. Dong ndng nay dwec gol 1A ddng ndng phan tik
Déng nang phan t¥ phu thude vao tée do chuyén déng coa
phan tik

Vi e phidn bl toerhig Beowli nhau nén chiang of thé niing,
The ndng nay duge goi la thé nang twong tic phan t, poi
tAt la thé ning phin t. The ndng phin t phu thude vie
khoang ¢ach gilia cac phan t.

Téng ding nang va thé nang cla cic phan tir ciu tao nén
viil, durgre goi T3 ndil nding cda vl NG ning dueoc kihidu bing
chir L ef dom v By jun (I}

Mdi ndng cla mdt vit phu thube vao nhigt 46 v thi tich
IR

Tal a0t ming coa vit i phu thadc vao nhigt doowv
thé tich cia vat?

wh

“240 1L Vi e phiin t ciu tao nén vilt chuyén ding khdng
mggreys nén toc df va khedog cach gida cae phiin i ludn
thay ddi lam cho ding nang va ca thé ning ciia cac phan
tir ciing lhéng nglnmg thay doi. Do da, khi néi déng ndng
v thé nang cia phan to thi phai hitu do la dong ndng
vil thé nidng trung binh cia cac phan td ciu tao nén vat

2. Vi sh phin tr trong mat vit v cang lémn v cic phiin
tir chuyén dong hon loan nén khéng thé xac dinh
duwoc chinh xdc dd 1on ndi ning oia mat vat. Trong
vt i ngwivi ta chil yéu gquan thm dén dd bidn thién noi
natg [AU] ela vat.

EM CO BIET

Hinh 2.1, James Joule
{Eigny i) (1 818-1883).
Afa waL I ngudd Anh b
Risly JENG pop oo SiF
hing thank va phat tfdn
nhigh déng lire hoo

Bhigt dimp luc hoc 1A
lfnh wwe wat i nghién
Citu ve nang leong nhiét
v SLr Lrayin nlhist.
Mhigl déma luc lge
ta dirl wio gitea thé ki
XX trong qui trinh
con npwi tim higuo W
sue chuyén hod ning
lwone dy trile troog
cac nhifn léu thanh
cir ning d& ché tao cac
déng cor nhiét.
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2. Thinghiém vé mdi lién hé ndi ning cha vit véi nang loong cia cac phin tiv can
tao nén vat

i,

Thi nghié¢m sau ddy cho thay mdi lién hé gitea noi

nédng cia vat vl ning legng ola cae phan ol ciu

tao nén vat.

Chudn bi:

~ Ong nghiém (1},

~ NiilL hiic ¢f kich thude virn khil mifng fing
nghiém (2).

— Héncin (3]

—  Gid A hd nghiém {4}

Tién hanh:

—  BdLef th nghiém nhie Hinh 2.2,

—  Dimp dén con dun ndng fing nghigm cho dén khi

Wit bac batra. =

i : i o Hinh 2.2, Thi noghidor va méllisn hé gita
Thyee hign cdc yén cder sau: 00l Rdng cua vat v ndng luong cua cac
1. Khidun édng nghiém téd mdt Lic nde dé thi thdy phds i ki

it bac bat ra, Gial thich vi sao nit bac bat ra.
2. Khinutchuabi batra:
2] Nai nang cda khang Khi trong dme nghigm Lang hay idn? Vi san?
B} Néi nang cia khéng khi trong &ng nghidm tang oo phai do the nang phan wk khi ting
khéng? Tai san?
¢} Tal sao hién fugng not Gng nghigm bi bat ra lai chivag 00 ddng ndng cha cic philn
khi trong dog nghigém Ling?

I, BINH LUAT I CUA NHIET BONG LUC HOC
1. Cach lam thay déi ndi nang
Cé hai cdch 1dm thay ddi ndi ning 13 thee hign cing v \:“‘W.
trupdn ndng lweong nhid (gol 13113 ruyén nhiét). !
- Vidu vé thue hién cing: Khi dimg tay thue hiégn cing W= |
co %At mét midng kim loai 18n sin nha thi miéng kim &) Thire kidn chng
loai nang lén, ndi ndng cia no d& thay dai. W h
- V{duwé truvén nhiél Cang cd thé lam miéng kim loai &(ﬁl __‘,-3
néng 1én hang cich cho nd Uép xic v&i moL ngudn .'“"I-l '.l-“:f_’ g

nhiét. Khi dé néi nang ciia né cliing thay déi '

(2 j
1. Mé ta sw thay ddl ndi nang clia lwong khi trong L;E“
e L

¥l lanh & Hinh 2.3 b3 Trayén nhist

2. Tim thém ':ri ity vé thl:rt: hign ciing v truyen nhidt Hinh 2.3, Hai cach jan thay déi
lam thay dbi ndi nang cua vat. néd nding clba vat

11
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2. Binh ludt | caa nhiét dong luc hoc
Binl ludt | eda higt ddng luc hoe Uy sy v dung dinh ludl bdo todn nang lueng viao cie qud
Lrinh thay ddi nai ning.
Méu vat viea nhin duee cdng viea duec truydn nhiét thi: B4 bidn thidn adi ring cdo vit bdng
téng cdng va nhidt lweng ma vdt nhan dwec:
AU=A4+1) (2.1)
Vol quy woee vE dau thich hop thi hé thic trén ob the ap dune cho cdc qua trinh thay 4ol néi
ndng khac nhw var truyén nhiét choe vat khac, vacthee hién cdng 1én vat khae, vt viea thue hién
cong vira truyén nhiét cho vat khac, Sl f
Quy wivc vé dau cla A va ( trong hé thive [2.1): /’
Q= 0: Vat nhan nhiét lwong tir vat khac
< [ Vat truy@n nhiét legng cho vt khac. ;
A= VAL nhiin cing W vt khiac, :
A = 0: VAt thue hidn cong lén vt khic. Hinh 2.d. Cluy wtre ve dau ciia 4
v A trong hé o (2.9}
I/_ B
ﬁk!q'l Vit i 130t min, khdi chid 1ang vikhidi chist khi Py
s 0 _ it rimi 145 o ke
nang duge truyin tr vat
Cic hé thire sau ddy ma G cic quid winh thay d6i ndi hay sang vat khac trong qua
nang nao? winh truyén nhiél Khi khing
1. AU=Qlehi Q> 0va kkhi Q < 0, c_n gL LT']nh. II['LP_'.-"E]] nhiét thi
2. AU=AkhiA >0 khi A< 0. M s
3 AU=A+QKkhiQ=0vaA=0 - N&l nang la mét dang
1 AU=A+QkhiQ<0vad=0 nang leong. Mol vat ludn
o noi nang.
-
Mhigt kd
Thi nghiém minh hoa dinh lwit I coa nhiét
ddng luc hoc
Binh luat [ eda nhidét ddéng lue hoo duge hinh thianh
tir nhiling thi nghiém ma nhi vat [ npedi Anh Joule
iii tién hanh trong nhivtng ndm ti 1844 dén 1854,
MétL trong nhikng Wi nghigm ndy dwoe mé 1A &
Hinh 2.5 Thi nghigm cho thiy cing A ma nude
nhiin duee B vit ndng chuyén déng lam quay cac
canh can khign nudre ndng l€n [(ndi ning ooa nud e
i it . . St i ; Canh can
tang] co do lon twong duong vol dg tang ndi nang Hinh 2.5. So dd ma 13 e nghism
cila nure. cia Joule
Vo thiri ki do, ngudr ta chua do duege phiin nhigt legng mid nude truyen cho cic thigt b thi
nghiém via moi trudmg xung quanh. Néu tinh cd phin nhiét lwong navthi AU=A+ Qvoi Q
L ¢0 pla trl Am vi vt truy@n nhiét cho mél trudnge.
2
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Binh Tuén | cda nhigl dong Tue hoe b nhigu dog dung thee 18, il tnng ohimg dag dung
quan trong ka 48 ché tao cic loal dong co nhiét, Ngoai ra, dinh luft nay con danye dé gial
thich chc hién tuyng lign gquan d€n su truvén va bign déi ndi niing.

Déng co nhiét 1a dong co hoat déng dwa trén nguyén tic bién ndi ndng cua nhién lidu

thanh co nang.

i ding cor nhigt déu o6 ba ba phin chinh [Hinh 2.6a):

— Nguén nong co nhiét 46 T, cung cip nhiét lwong cho déng co.

— B phiin phat ddng trong 40 the nhiin ohiin nhiét tir nguén ndng gifin oo sinh cing
{ Trong may b naedee, the nhiin 1 het node; trong ding co 3ot trong, tie nhiin i khi do
nhién li¢u bi ddt chay toa ra trong xi lanh)].

—  Ngudn lanh od nhigt dd T, =T ohiin nhigt leong do ddng oo ton ra

Hay dwa vio cic se dé trong Hinh 2.6h, o dé wrinh bay ser leoe vé ciu Lao vi hoat déng cda

mady hod hiede v dong co dit trang,

Ngudnnang T;

. A
Tac nl;lfila Y GI
&:\?ﬁng £ MAiEE lromg poie ahde e O T R Pom
o nhidt A Q,: Nhide fugrag tde nhdn truyén cho agudn lanh
: = Artdng eojipe fedng do e whdn thie hign 48 day pit - tng
vl chng o pie - g tiee Ricn OF da rde nhdn vE frang
thiaai e rIr'F.l,!}
| |G
‘ Nguén lanh Tz

&) o e ngupeEn tac hoat dong oue dong oo st

3
w7 ap hin hop ﬁ_ﬁé’?nﬂi khi
4 fhidn ligu va 1:-- fa==
kheng Khi g 2

I i fanh
1. AE sy de {ngudin ndng) 2 Pit-téng
2.1 hawh vit pir-ting 3 Hu-gi {tao tia live Qign 40 chiy
. Bind wgurg Aot [Tige lonk) Trier b mhidn T e hinng Bhi)
b} Sor do AgLyER tac hoat dong cua o) Sordd ngirygn féq hoat dong
may For nugT cug dong oo dot frong

Hinh 2.8
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1. MNéi nang cia vl bign ddi nhue thé ndo trong cae tredmg hep sau:

a) Vat ran dang nong chay.
b} Mudre da dang tan.
¢) Hed nurére niguerng Ly & nhiét di khéng déi,

2. Mét vat khéi lwong 1 kg trivot khéng van tée ban dau tiv dinh xudng chan mot mat
phang dai 21 m, nghiéng 307 so véi mal nam npang, Toéc da cha vil & chin mat phiang 13
1,1 my/s. Tinh cing ciia luc ma sl va dd bign thign ndi ndng cila vt trong qui trinh
chuyén déng wén. Liy g =98 m/5" B qua sy trao doi nhidl vai mat phang nghiéng,

® Tong déng ning vi the nang cia cac phin th ciu tao nén vt e goi 1 ndi ndng coa
vat. Noi nang duoce i hidu L}ﬁng chiv U va co don wi 1& jun {]].

® 6 thé Fam thay 4ol ndi nding caa vit biog cach: thue hién ciing, truvén nhiét

m  Dinh lude | cta nhigl déng hee hoe: D6 bién thign noi ndng cla vt bang Ling cing va
nhiét lwgng vat nhan duger A=A+ O
Quy woo ve diaucua A va O
£ = = Val nhan nhiét leahg i vl khac
0 = (1 Vat truyen nhieét hingnge cho vat khac
A = 0; Vat nhan cong v w3t khac.

A< 0 VAL thre Tién obng 180wt kel

EM CO THE 4

. Dong md hinh déng hoc phin t gd thich dioe mat 6 hign tuong én quan 38n su
chuyén thé cia eac chat.

® [hng khai niém néi nang va dinh ludt [ cha nhiégt déng luc hoe dé gial thich mot s6
hign twong don gian nhu su chuyén hoa nang leong trong cac qua trinh chuvén thé,
nguyén tac hoat done cua déng co nhiét (may hoi nuos, dong co dét trong).



3 NHIET PO
THANG NHIET PO - NHIET KE

é?" L the ndo @8 nhin bidh duoe sor tropen nhidt ndng gidis cde vgl? Vidu, fem thé
i 38 phiin bide: "Vat ndo 6 vdt trupin nhidt ndng, vat ndo B it nhdn nhice
nifayr s truyén nhiét ndng di dicnig fol hoy cdn dung tiép tee

I. KHAI NIEM NHIET PO
Thi nghi¢m sau day s¢ gitp ching ta hi¢u dwece v nghia cla khai niém nhiét 48, nhan bict
duge khi nao c6 hode khéng o6 qua trinh truvén nhiét ndng va chitu truvén nhiét ndnpe giia
hai vat tiép xie nhau.

~ Thinghiém
i3) : '

M L&y { .fl

a) Anh chup thi nghiém B S do ha b thi nghién
Hinh 3.1. Thi nghigm s.;r‘fruyéﬁ Afiet rdng

L
i
LFE]

ramis

Rbdanhignminbdi

Chudn by:

- Coc nhdm dung khodng 200 mL mede & nhiét dd khodng 36 °C [1}.

— Binh cach nhiét dung khoang 500 mL nwire & nhigt dé khoang 60 °C 2],

- Hainhigt k& (3).

Tidn hénh:

- B3t cde nhim vao trang long binh cich nhigl san chio nwde trong hinh cich nhigl ngap
mit phin coe nhdm (Hinh 3.1 1

- Quan sat swthay ddi nhidt 46 cda nude trong binh va trong ede tie khi bt dhu thi nghigm
ti¥i khi hai nhigt dd ndy bing nhau.

Trit do oo cdu hot sau:

1. Tai sao co thé bift nudc trong binh truyén nhiét nang cho nudc trong coc?

2. Lam thé nao dé nhin bift qua trinh truyén nhiét nang gilka nwée trong binh va nuwdc
trong cdc da lét chic?

Tir két qui trén cd thé rat ra két ludn sau:
Nhiét dé cho biét trang thai can bing nhiét ciia cac vat tép xuc nhau va chidu truyén
nhiél nang:
- Khihaivit ¢ nhide dé chénl léch Gép xae nhau thl nhidt nang truyén e vt o nhide do
cao lurn sang vl cd nhide dd thidp hon,
Khi hal vt ca nhiét 4o bing nhau tiép xac nhau thi khong ¢6 su truyén nhiét ninge gida

chung. Hai w4t & trang thai can bang nhiét.
15
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CO thé noi lkhi hal vat tiép xic vod nhau thi nhigt ndng ludn te truyen bl vat co ndi ndng
fom fiotr sang vat co ndi mdng who hon hay Kidne? Tat sae? Tim vi du minh hoa.

1. THANG NHIET B0 - NHIET KE
1. Cac thang nhiét dé

a} Thawug nhiét di Celsius

Thang nhiét dé ching ta vin ding hang ngay 13 thang Celsius. 1aj nhiét dé ding 13m mdc
chia thang nay 1 nhiée 46 ddne bisng o3 nhide dd s8i cia twede tinlh kLGEL & dAp sudl iéue clodn
(Hinh 3.2a). Khoang cich gita hal nhiél dd ndy dwee chia thanh 100 phitn bing nhau, mai
phian1a 1 46,31 duge chia Wanh 100 phin bing nhau nén han diu thang nhidl dd ndy durge
101 18 thang mhict 0 bich philn {centigrade].

Nam 1948, Hai déng quic 18 v trong legng va do ludme di quyt dinh ofing nhin thang nhiégt di
niy va dai tén nd thamh thong pAiée dd Celsius dé vinh danhinha khioa hoc Thuy Dién Andets Celsius
(An-de Xen-si-at) (1701—1774), newii dau tén xdy dene thang nhidl dd nay vao nim 1742,

Nhiét a6 trong thang Celsius thudng dieoe ki higu bang chiet, den vi la d6 € (*C ). Cae nhigt
6 cao hon 0 "C cf gia tri duong, thap hon 0 °C cd gia tri am.

Hién way, hiu hél cic nude trén thE pidi déu

st dung thang nhiét do nay, Lrir méL sd nuéc Colaies o

noi tiéng Anh win st dung thang nhiét db ]

Fahrenheit do nha khon hoo ngudd Bde Gabriel [P SRR TR AR

Fahrenheil {Ga-hri-en Pha-ren-hal) (1686 -

17360] xdy dong niim 1714, | fm ba cha nuwee ___| 37518 K

e fEm dana I;ﬁinnJ_'z'rEl'15K

b} Thang nhiét do Kelvin e

Mam T84E, nha w3011 g o Ireland 13 William

Thomson (Wi-li-am Tom-son) - Mam two

Kelvin tha nhat (1824 - 1907] dé xuit mat

thang nhigt 36 trong 4o maoi ahigt 3d déu oo

gia tri dwong Hal nhidgt dd duoc dung lam

mée la: 2731540 B khéng tuyst 36— 0k

1. Nhigt d@d thip ohit md che viit oo thé oo ;j bJ
Khéng c6 vat & bat ki trang thal nao co the Hinh 3.2, Cée nhigl & méc trong thang
co nhigt dg thap hon nhiét dd nay. Nhigt dé nfiigl & Celsis va Kelin

nay duge gol 1 "Do kidng tuyét @07 vi the thang nhiét dé nay dueec goi la Thang nhidt dd
tuvst dot, & nhiét do khing tuyét déi, tit cd cac chit déu co déng ndng chuyén déng nhist
cua cac phan 0 bang 0 va thé nang cua ching 13 téi thidu. Ngudi ta xac dinh dwoc gia i cia
dd khéng tuyét doi trong thang Celsius 14 -27 3,15 *C. Cach xac dinh va y nghia ciia 46 khong
Luyél déi sé dwoe gided thigu trong bai Dinh ludt Charles (Bai 10) & churong sau.

2. Nhiét di ma nwire tinh khigt of thé thn tai ding thii & ¢ ba thé ran, [0ng va hoi, trong
trang thai cin bing nhigt & ap sudt tidu chudn (nhigt di nay o 46 lan 15 0,01 °C), dugu
g 18 nfuét da didm b i aude (Hinh 3.25),
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[Tinh 3.2 cho th3y méi quan hé gitka cac nhiét di cia méc trong thang nhigt di Celsius va Kelbvin.

W | Loicda Mgt Tred

100°C - 5772+— B mii ctia Mt Troi
;; 4.:.30.::—“ L&i =da Trai Biat
= -
= 1500+— Meng sang

B0°C = — 790 Fifm sbicls sl etylic
E 14007
=| Biigen néng chay
= 1— 1340 ¢ ThEm |
= 13001 0 ciia vang
- .4 P : r T
= A0 Mgt 35 clha nueds oo the A

Bl =) lam béng tay khi nhting vao 1470
E o5
5
=| s

4rc = o MhiEt 5 cila oo the — — g K Em =i el
= FLEER khies miare £00 thuy ngar
= Mhigs d8 khérg khivaa (i — 05 K B ndng chy
ZW—25°C iy mat nd o e thisc

20°C S ; e
=| Gice nan o ela mt —'43:"—373 o= 00 E',lém hoa ho
= : CUE MNLFeD
= rehigt k& thuy ngén J- 352 2
= 3001 Aem o ree BiEm Gdng dac
= —J7d K =0 D = :
= Gigl hian do cla mét — . UG NGO
= higt ké rive ey

DRG 1= il iatiatioton |01 o Dibm st ol
(. 156 : T etylic
L < 1:'::"_ an = Siam =0l cla
Lary =]
o kD lon g Sidm afiols
Lk hydrogen
{~273.15°C) Ba khang

tuyt ol
Hinh 3.3, Mhist 06 coa mat 56 510 va ign iong, qus inh

Nam 1954, Héi ding quéc t€ v trong lueng va do lwdng d3 chinh thie céng nhin thang
nhiét 48 tuyft dai, gol thang ndy | thang nhiét dd Kelvin, nhiét d trong thang duoc goi la
nhiét & nhidt dong luc hoo, o6 don vi do 12 Kelvin (K} Mai 48 chia (1 K) trong thang nhiét

dd Kelvin co dd 16m bing

khodng cach gilva hai nhiét dd mdc clia thang nhiét déd naw.

73 e

FAGT

Hinh 3.3 giéd thiéu nhiét dd cla mdl 26 s vin, hidgn Leong, qua trinh,

1.

. NEu v ngghia cia nhigt 46 khng tuyde doi,

Nhiét dé khong tuyét dbi la nhiét dd nao trong hal thang nhiét dd Celsius va Kelvin?

Hay dira viao bang so sdnh hai thang nhiél di Celsius vi Kelvin é& Hinh 3.2 dé clidmg minh
ring: mdi dd chia (1 °C) trong thang nhigt 35 Celsius b 46 1im bing 140 chia (1K) trong
thang nhiét 46 Kelvin.

. Chimg minh céng thive chuyén nhigl dd ur thang Celsius sang thang Kelvin va ngueoe lal:

t{"C) =T [K} - 273,15
T (K} =t {"C} + 273,15,
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-f._-‘ll o= LY L1 Ly -
q.!u“ Nyrurdri ta thudrmg lm tredn s6 nhe sau

LPCH=T(K}-272 (1)
T(K)= t{("C}+273 (2]

-

1. Chuyén dii nhiit dé:
a} Tir thang Celsius sang thang Hebvin: 2704C; -2707C; 500-°C.
b} Tir thang Kelvin sang thang Celsivs: (VK; 5060 K; 1000 K,

2. Matvil duee lam lanh we 100 °C xudng 0 °C. Héi nhiél dd cla vt theo thang Kelvin gidm di
bao nhigu dé?

3. Thang nhiét 46 Kelvin c6 nhivng wu diém gi so vod thang nhiét dd Celsius?

, g

1. ML s nudee 0@l Liéng Anh edn st dung thang nhigl 8 Fahrenheil Trong thang niy,
nhigl dd cia nudee dd danptan 1a 32 <K coa nude dang 56013 212 4F
Céing thike chinvén doi:

t(F) = 32 + 1.8t (°C).

2. Trimg nhigt dadng luee hoc ngodgd ta col nhigt 386G 1 dai leong &e trong cho ding ndng
trung hinh clia chuedn ddarg nhidt cin philn t: Sdng ning trung binh cin cie phiin te e
tao nén vat cang lon thi nhiét dd cla vat cang cao.

\ y
2. Nhiét ké

Nhiét ké [a thiét bi ding dé do nhiét di. Nhiét ké deoc ché tao dira trén mat s6 tinh chit vt

li phu thuéc vao nhiét dé cia cac chat, cac vat lidu, cac linh kién dién va dién t,...

Tinh chat vt 1 dieee 500 dung nhido trong trong vide ché tao nhidt ké 15 sundv 1 nhide

Cac nhiét lef thudng ding la cac nhigt ki duge ché tao dua trén sy no dai coa cdt chit lang

trong dng thuy tinh (nhiét ké ruow, nhiét k& thuy ngin, nhiét ké dau). Sy nd dai cia mat

thanh kim loai mang thing hedc xedn de duoe diing trong viéc ché tao cic loai nhigt ké kim
loal; s ndv vi nhiét clia thé tch mdt lwong khi xdc dinh & dp sudt khong doi duege ding dé
ché tan cac loai nhige ké khi

-

Cac tinh chit vat I sau day ciing dang dwoc sie dung mét cach ring rii trong viée ché tao

nhide ke,

- Sy phu thudo vio nhigt 0 cda dién ted [nhat 1 dién ted nhign) theo cac hé thie ke
nhaau tuy theo phatm vi nhidt di ein do v wit 1o Tim didn trde VI du, trong pham vi
Lo 0 O dén 60607 1 thi dign Ledr coa midt Ay platin phw thodc vio nhign & theo he thic
R, =R, (1+At+Bt*), trong dd cdc hé 50 1 1é A va B phu thude vio cach lap rap dién tré
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~

- Suphu thudc vao nhiét db cda higu dign thé edp nhiét didgn (U =k, trongdé hé s i lé k
thay dii tuy theo loai cap nhiét dién).

— B phy lhufic vao snhigt 36 cda bode sdng coa sdng dign 0 then hé Lhire Wien:
A 1= 2900 K duge ding vao vige chié Lao che nhiél ké thudmg dimg hing ngdy nlur
nhiél k& hiing ngoal, cing nhu cic nhiét ké ding trong thién vin d4é do nhidgl 46 hé miL
chac thién the,

Vide sir dung cde linh kign digén va dién tie ob cice tinh chat vit 1§ pho thude vao nhigt di 4é

lip e mach digén <im hign trong 4o che thay d60 vé tinh chat cba ¢im hién theo nhidt 46

duge chuyén thanh cac tin hit¢u dién tie dang dwoe st dung nhitu trong viée ché tao cac

nhiét ké dimg trong khoa hoc, ki thugt.

EM DA HOC

®  Nhigt di cho Bigt trang thiai cin bing nhiet oo che vt tiép xic nhau va chigu truyén
nhiét nange.
- Khi hai vat conhiét do chénh léch tiép xue nhau thi nhidt nang truyén tir vat oo nhiét
d6 cao sang vat co nhict do thap.
— Khi hai vat ed nhiét d6 bang nhau tiép xic nhau thi ching o trang thai can bang nhiét
va khong co su truvén nhiét ndng gitta ching,
® Thang nhigt dd Celsius ¢6 hal mde 14 nhiét do dong bang cua nudc tinh khidt (0 "C) va
nhiét dé s cia nwec tnh khigt (100 °C), & dp sudt tiéu chudn, Thang nhiét df Kelvin
ca hai mde [3 nhiét db thap nhat ma cdc vat cd the co dwee [0 ) va nhidt dé ma nwéc
tinh khiét ¢6 thé tém tai déng thai & ci ba thé ran, long va hoi (273,16 KL
® Cong thite chuyén nhiét 46 t thang Celsius sang thang Kelvin:
T(K)=t(*C] + 273
m Nhiét ké 13 thiét bi do nhigc dé dueoc ché tan dua trén mat sé tnh chat vatli phu thude
vao nhiét do,

EM CO THE /4

®  Giai thich dwoc cac hién twong truyén nhiét nang thwong gap trong dod séng,
B Phin biét duoc hai thang nhift dé Celsius va Kelvin.

® Chuyén dai duoe nhiét 46 Celsius sang nhiét 46 Kelvin wi nguoc lai,



NHIET DUNG RIENG

éﬁf Nhigt lwgrng cdn dé ldm ndng 1 kg mode 1én chdm 10 C khde veéid nhiét leong con dé
Idtem pibng 1 kg vergres 80 Ehéin 10 € Bai leang w&0 I ndo of the ding d& mi td 5o
kivde higt phor trén coa cie chdt khde nhoo?

1. KHAI NIEM NHIET DUNG RIENG Bang 4.1. Gid tri gén ding nhict

1. Hé thirc tinh nhiét lwong trong qua trinh truyén

dung riéng ciia matsd chdt

nhiét dé lam thay déi nhiét dd cha vat

Cac hién Lrgng quan st deoe hang ngay cho thdy dé 1én Chat e
ctia nhidt liegmg cin cung cdp cho vl dé Tam tang nhiél - iJMﬁ
di clin nd phu thude wio cie y&u 68 sau: MNiFdee 4 2010
—  Khéi hrong ciia vat; Nude di 2 100
- PG ting nhiét d6 cia vt ,E‘f?}:lﬁ '}“%1"‘-111' 1 gﬂg
TR N S U U0 S uy ki
Iinh chit caq chat Kim vit DAt 200
B it 440
. i 38
Hay o vi du trong d6d song dé minh hoa cho ndi i n?’ 5 b
] - Thuy ngan 140
dung Lremn. Ch 130

Cac thi nghiém chirng t ring nhiét leong Q cin cung cip cho vit d€ [im nd ndnyg 18n ti 18
thuiin wivi khii loong mova d6 Hing nhisgt di At con wit nén:

Ao e hiing 56 {4.1)

mAT
Trong do: G lanhiét heeng cin truyén cho vat []);

tn la khoi lwong vac (kg);

AT A Hing nhigt ddocha viL K]

Viri mai chit, hing s8 trong he thitc trén ob 46 1on riéng. Hing 56 nay goi 14 nhiét
dung rigng ol chit lam viit, ki higu lde, oo gintrilhe= % (4.2}, donvila ] kg K

Do da, hé thikc tinh nhiét legng trong qua trinh truyén nhigt dé 1am thay ddi nhiét di cia
vat 1&;

(3 = AT (4.3

Z. Dinh nghia nhiét dung riéng

21

Vie=

- nén cd thé dinh nghin nhigt dung rigng cia mit chit nlur sau:
s
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WNhiét dung riéng coa mét chit 13 nhiét lweng can truyén cho 1 kg chat dd dé lam cho nhigt
% chia no tang thém 1 "C.

Nhidt dung rigng 13 thing Lin guan Lrong Lhudmig duge ding kKl this, ké cde hé thing B
mat, sudrd dm,..

1. Bigt nhidt dung rigng coa oudec o gdp hen lai Bnocoa d3o, gl sao trong ba o nhiét
(lam mat) cha may bién thé, ngwdi ta lal ding ddu ma khing ding nwdc nhu trong bi
tan nhiét caa déng co nhiét?

2. Hiy dus wiio gid 1 cia nhiés dung vigng oba node vwiela di teong Bing 4.1 € gidi thich tai
san ban ngdy oiald mat thal W bién vio A 1En, ban dém b aid Sm thal te di0 1D v hidn,

3. MAL thung dung 20 10 mede & nhigl dd 20 °C Cho khai legng rigng cha node 13

1 [HH) kg S,
a) Tinh nhiét heong cin truyén cho mrée trong thing dé nhiét dé cia no thng lén w61 70 °C.
b) Tinh théi gian truyén ahidt leong can thigt néa diang mt thigt bi dién cd cOng suit
2.5 KW dé dun lweng nude trén, Biét chi co 80% dién ning tiéu thy duge ding dé lam
nong nuoc,

Il, THUC HANH PO NHIET DUNG RIENG CUA NUGC

1. Muc dich thi nghiém @) ’

Xac dinh nhigt dung riéng con nodee:
2. Dung cu thi nghiém
- Bifn thé ngudn (1]
- Bd do cing suat ngudn dién (oat
k&) ¢b tich hop chite ndng do thoi

gian (2). (2} (4]
~ Nhigl ké dign e hodie ¢l hign Hinh 4.1. B4 thi nghign thue hanh do nkiét dung risng
nhiét dg co thang do th -20°C déo oila N

110 "C va A6 phin giai ™ nhigt 46+ 0,1 °C (3).
—  Nhigt Twgmg k& hiing aha cb v xdip, kém diay dién wé (giin dé mai trong cia édp hinh} {4}
- Candiénti (5] (hoac binh dong).
- Cacday noi,

3. Thiét ké phwong an thi nghiém

Hay tra Lol cac cdu hoi sau;
- Tir hé thive (4.3), cho biét cin do dai lweong nao dé xac dinh nhiét dung riéng cia nwdc?
- Nhigt luong ma nwie trong binh nhigt heeng kE tha duee 1y o0 Gau?
- Xic dinh nhigt lromg md nede tho dudre biing eidch ndn?
—  Mé ta cic bwive tén hanh thi nghigm.
¥ 263 prberier i e s Sheaye 00 bt b3 e vad Toeeengy efioe e endy ciders BB o LB pledt Bign S
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4. Tién hanh thi nghiem Bang 4.2, V1 du vé kér qud thd nghidm do nhide
- B mdil lugrng tedve vio binh nhiét leong ity Figng Cliq I
k& sao cho Loan bo day dign trér chim trang KOO g auide s - 015 ky

v, %30 dinh kKhal leenge noede: niy. H'Iuﬁstﬂ‘gj Thf'h‘;-irg';:lan Eﬁntg; _su'g_t

- Cam dau do cua nhiét ké vao nhidt hrong kE, t{o[’] ' - @}: o fW]

—  MNAT Al ké vivi nhidt luereng ké v npudin dién, 25,2 60 1504

- Bét ngubn dién, 25k 12y 15,07

- Khudy lign tuc dé nwive ndng déuw. Cir sau 270 i8¢ 15,03
moi khodng thed gian 1 phit, doc céng 28,7 240 15,94
su.ét\f dﬁt?g dié:n tllr"nélt ké, nhiét da tir nhiét 312 200 15,64
ké rivi dign k&L quid vao vor theo méu Luong
L Bing 4.2 32,3 360 15,94

~ Tat npudn dién, 338 420 15,34

5. Két qua thi nghiém

— Ve db thinhiét dot theo thei gian Tvave duimg thang di gan nhat cic didm thue nghidém
(tham kkhao Iinh 4.21.

— Chon hai diém M, N 1vén dé thi, xéc dinh cde gid 1] third gian t, 7, v phidl dg 1
Lryng g,

M Lh'

KR E
40

35 - - : - : - - N

30 |

25

20

‘-

15 |- !
10 |
5| |

f an 100 150 200 2aM 300 50 A00 450 T(;:I

Hinh 4.2. & i bisy dién s ih ay Joi nhigt Jo theo thol gian cua nudc trong binh nhidt fuong ke
dups wE o Bang 4.2

2
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Tir kér qud thi ngliém thu duge, e hign yvéu cio sau:
~ Tinh gia tri trung binh cua céng suat dbng dién.,
= Tith nhiét dong riéng cda nowde theo Té e
Q Py —1y)
AL mifly, —1,)

Cau

- Xiedinh sai 56 cda phép do nhiél dung rigng cla nude.

— Sosanh kél qua do wii nhidl dung riéng cia nude & Bang 4.1 v gidi thich (ai sao ob sur
sai khac [néu cdl.

EM DA HOEC /4

® Nhiét dung riéng ciia mt chit la nhiét lwong can truyén cho 1 kg chat do dé lam cho
nhiét 46 cia 0o ting thém 1°C, Bon vi cia nhift dung riéng [a; 1/ke.K.

m Hé thire tfinh nhiét luong trong qud trinh truvén nhiée 48 Im thay a6 nhigt 44 cia
vat 0 =medT,

B (Cach wie dinh nhigt dung viéng coa nudec,

EM COTIE 4

® Xac dinh duee nhiét dung rigng clia mit chit.
m  [Yng khdi nidgm nliél dung rigng d& gidi thich cde Taén twgme thue 1E e lién quan.

" LM CO BIE
Nhiét dung riéng ciia nuie

Nuwoc la chit co nhiét dung riéng lon hon nhigu so vivi cac chat long thing thwomg lkhac, Nhir
da, nwéc o6 val tro quan trong déi voi dod séng con ngudd. Khodng 70% bé mat cia Trai Bat
diegre bao phi béi nuede. Nhiéy e nhiél dung rigng 1én nén lugng mede nay o6 thé hip thy
lromz nhiét khdng 16 cda nang lieong mit trivi ma van gitk cho nhiét dé cila bé mat Trai Dt
tang khdng nhanh wi khdng nhiéw, tao digu kign thuan lod cho sie sdng cha con ngudi va cic
sinh viit khdie. Cling nly of nhigl dung riéng Ién md node bién ndog 180 i ngudi di chim
hrts cide ving A3 xung quanle De s din dinh ndy cOa ahide dé noede blén ma cie dio va cie
virng daLven bida e khi o weeng d&i dohoed, thich hop v con ngudi.

Ciing nhé co nhigét dung riéng lén ma nwde thwdng duoc ding trong cac thiét bi lam mat
fua dong conhigt.




b3 NHIET NONG CHAY RIENG

@ Khi wdi B déie ndng chdy phaf G8p e cung cép phidt ireng cho vl dé it ndng chay
L hexden Lodh, NAFEL Tuorrg sy e hodo wio Rbdng dof leong vao?

1. KHAI NIEM NHIET NONG CHAY RIENG
1. Hé thivc tinh nhiét lwong trong gui trinh ruyén nhiét dé lam vit néng chiy hoan toan

Mhigl lwghg cin ruyén cho val khi 3t bat diu néng Bang 5.1. Gid &7 giin dag ctiu
chiady tirl khi wiit nong chay hosin tedn phy thodc vio khai nhiét neng chdy ridng & nhigt
Terertie et wik v Lol eluit eda chit im v dd ndng chay dudi dp sudt téu

Thi nghiém cho thiy nhict lwong nay 6 & thudn ves khai 0@ ol motso chit

hwong eia vat: 0 - ‘Nhiét m
—= = hiing =6 (5.1} ,ﬁ\:
m B
Trong dé: § la nhiét legns cin wuyén cho vat [J); Chat Hmj‘g fﬁ%’
m 14 khdi lwong cia vat (kg dm'ﬁ? ; IJ Ii_g
Viri mai chat, hing s6 trong hé thic (5.1) o6 4§ —
lén rifng. Hang s6 nay dwoc goi la nhiét nong Mirreda D 3,34.10
chay riéng ciia chit [am vat, ki hidu [a A, co gia St 1535 277,107
0 - Deng 1084 180107
trilas= s (5.2], donvilal/le, B 327 025107

D 44, hé thic tinh nhigt lwone frong qud trinh truyveén
nhiét dé lam vit ndng chay hoan toan |4
Q=3Am (5.3}
2. Pinh nghia nhiét nong chay riéng

n t- b r - ol - - - - Ll - o -
Vid= . nén ¢ thé phat bigu dinh nghia nhiél ndng chdy riéng coa mdt chidl nhoe sau: Nhidt
m

nimg chay riéng cioa mbt chit 1 nhide leong cin d€ Tam cha mat kildgam chae b ndng chay
hiodn Lesin o nhigt 4G ndng chay.

Mhiét ndna chay riéng va nhiét dd nong chay 13 nhimg thang tin gidp xéc dinh dwge ndng
lwrgrng efin cung cip cho 18 nong, thiv glan nung, third digm 4a kim loai ndng chiy vdo khuodn,
thevi digtn Ty sin phim ra khdi khodin, Che dal loeng 6y ciing cin cho vide Tlua chon i liéo
ché tao herp Kitt phi hop vl mg véu chu si dung khdc nhau, Bich cde kit loai nguyén chit
ra khoi quing hon hop,...

1. Tai sao khi ché tao cac viit biing chi, dong, thudng hay ding phuong phap dac?

2. Tinh thiri glan cin thigl dé lam ndng chiy hodn todn 2 kg déng of nhidt dé ban dau 30"C,
trong maL 1o nung dién oo cing sudl 20 000 W Biél chi o6 500% nang lugng tiéu thu cda ko
durye diing vio viée lam ding ndng 1&n va ning chdy hoan toan & nhidl db khang doi
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Il. THUC HANH PO NHIET NONG CHAY RIENG CUA NUGC BA
1. Muc dich thi nghiém

¥&c dinh nhigt ndng chiy riéng cila nwéc da.

2. Dung cu thi nghiém
- B& dung cu thi nghiém nhw bai do nhiét dung riéng (Hinh 4.1).
- L vién noede &3 nlid va node lanh

3. Thiét ké phwong an thi nghiém

Héy tra Lot cac ciu hoi saw;

—  Tircimg thike [5.3), hay cho hiét cin do dai lirgng ndo dé xic dinh nhiél néng chay rigng
caa tiedre da?

- Nhiét legng lam cac vién nudc da trong nhiét leong kE neng chay duoc 18y tir ddu?

- Nhiét lugng nude da thu dwoe trong binh nhiét lueng ké dugc xae dinh bing cach nae?

- Mé ta cic buive tén hanh thi nghigm.

4. Tién hanh thi nghiém

- Chovién mwéc da (khéi heomg m kg) va mot it neée lanh vao Binh nhiée lveng ké, sao cho
toan b dién tré chim trong hén hop nuwde va nwdc da.

— Cém dau do ciia nhigt ké vao binh nhiét leong kE

- Nl nat ke voi nhiét lugng ké va ngudn dién.

- Bitngudn dién.
Khufiy lién tuc nwde da, o sau moi khodng thd gian 2 phut [ai doc 58 do thod glan trén
o4t k& wa nhitt 44 trén nhiét ké roi ghi két qua vao vé theo mau twong tw Bang 5.2,

— Tat ngudn dign.

Bang 5.2. Vi du vé kéequa thi nghiém do nhiée ndng chdy riéng clo nede dé,

KhE Irgmy mecre e iy = 025 kg

Thirigian Nhiétdgt Céngsudt .oy
- N e R
D [} 14:.25 14d _—_l____ N | I U bl -
1.2
120 0 14,23 [
240 0 1419 ool :
360 0 14,25 [ T
04 1 |
180 1} 14,23 } |
I:l‘. )
600 I} 14,24 S— | — 4/ e
I D e D R BCT Jlde XD R TRDD T SIis)
720 0,3 14,22
Hinh 5.1, 04 fy big aidin s thay o008 nhisf a5 thee e
a40 0.8 1432 gian cua kot ong Bl it fiaong kg tor 24 g
ddng 5.2
960 L5 1426

26
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5. Két qua thi nghiém

Tir két qua thi nghiém thu dwgc thue hidn yéu ciu sau;

- Wé diy thi sw phu thuée nhiét do t theo thé gian T.

— V& hai diedrng thang di gdn nhat cac didm trén db thi {tham khio [Tinh 5.1).

— Chom digm M 13 giao diém cioa hai dudrmg thiing, doc gid i

- Tinh efng suit trung binh 5 cia ding didn gqua dién trdetrong nhiét legng ke,
- Tinh nhiét ndng chay riéng coa nwie 33 theo ciing thic

Trong dé 27, 13 nhiét luong do done dién qua dién trétod ratrong thod glan v vam la
lhdi lwone nwée da.

-~ ¥Ac dinh sal s0 cla phép do nhift nong chay riéng cia nude da,

- Sosanh gia tri nhiét néng chay riéng cila nwdc da do dweec vai gia ori & Bang 5.1 va giai
thich nguyén nhan gay ra sw sai khac (néu cd).

EM DA HOC

m  Nhidt nong chiy riéng cia mét chat la nhiét leohg can dé [am cho mot lilégam chdt do
nong chay hodn wan & nhict dé nong chay.

® Pon vicila nhit ndng chay riéng la: I/ ke

m  Hé thie tioh nhigl legbg trong qud Leith teoyen ihigl dé lam vl ndng chdy hodn Lodn
o nhiét di nong chay: Q = m,

m Cach e dinh nhiél nong chiy rigéng coa nuede da.

EM €0 THE

m ¥ac dinh dwoe nhidét néng chay riéng ciia mdét chat,
B Phing khii nigm nhigt nomg chay riéng 48 giai thich cic hién tegng the 08 o6 li&n quan.
Vi due cdng nghé phin kim {tdch kim loal) bing ndng chay, ding thide dé han, ..



NHIET HOA HOI RIENG

@'I Khi nudc bat diu s6i, phdi HEp tuc cung cdp nhiét lwong cho nwde d& mede tiép
tuc 58f (hod hod). Lam thé nae dé xdc dinh dwoc 36 [om cia nhigt eomg lam hod
hol hodn toan mdt lweng medc o nhigt do khang dai?

1. KHAI NIEM NHIET HOA HOI RIENG

1. Hé thire tinh nhiét hrgng trong gua trinh truyén nhiét khi motlreng chat long
hoa hei o nhiét dé khong doi
. ) _ Bang 6.1. Oid i gdn ding clio mhiér
Whigt lwgng can cung cap cho mot lwong chat léng hoa hod hot & nhidt dg s6i duwdr dp sudt
hei & nhiét dé khang dai phu thudc vao khii lwong va e
bidn chidt eda chit lang, Thi nghiém cho thdy nhigt lieeng i

tidy 1 1& thudn viri khéi leeeng cia chil léng: hize: %
;1‘1— - hiing 56 (6.1) Chdt  dosoi .o
Trong da; § 1a nhiét lwong can bruyén cho chat long (1); e | Eﬁ@
m B kha! leong chan ldng (ka); Nudére 100 2.26.10¢
Rureru 78 | 857 10°

Viri mdi chit [ong, hing 56 trong he thire (6.1)

o do lém riéng, 1Tang 56 nay dwoe goi [a nhidt Thuy ngin -~ 357 2,85.10

Ether 345 040.107
hod hot riéng cha chit long, I higu 14 L, co gid

1
Irilal = o (6.2}, dom w130 T
m

Do dé, 1ué thie Unl nhidl legng cin cung cdp cho mél luong chiat ldng hod hol hodn wodn &
nhiét dé khang daila:

)=Lm [f4])
2. Binh nghia nhiét hoa hoi riéng

Vil = i nén cé thé dinh nghia nhiét hod hel riéng ciia mit chat léng & maot nhiét dé xéc
im

dinh nhur sau: Nhidt had hed riéng cia mét chdl 1ang 13 nhidt Toebe cin 38 1 cho mie
Kilfgarm chil 1dng dd hod hod hodn todn & nhigl 46 «be dinh.

I\,-D Chért long o6 thé hod hoi & cac nhidt A6 khac nhaw Thwémng thi nhiét hod hoi riéhg cla méat
chét ting khi nhiét dd gidm. Vi du, nhiét hed hoi riéng cha nwede & 100 °C 14 2,26,10° 1/ kg,
o 50°C |3 2,39.10" I /kg.
Nhiét hod hol rigng 13 thing Lin cin thige trong vide thigL ke, ché o che sin phdm of st dung
Lién turerng hai hed nhiim GEL kigm ning leong, bio vé mai tadrmg, VEdu slur cie thi@t bi Thm
lanh {mdy dito hod nhidtdd, danlanh, dan hay hed, ), ndi hdp Gée irling Lrong v hoe, thiétl bi
% i rac thai eng dung cing nphé nhiét hoa hod, ..
27
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1. Tinh nhiét heeng can thiét dé lam cho 10 kg mede & 25 °C chuyén hoan toan thanh hoei
o 1004 Che nhigl dong riéng oda nude U 4 200 0 /e K nhigt hod hed rigng coa tude
& 100 °C 13 226107 | ke,

2. Van déng vién chay Marathon mat rat nhidu meéc trong khi thi dau. Cac van ding
vign thufrng chi ¢ thé chuyén hod khodng 20% nang lugntg hod hoc dy (rir Lrong cer
thé thanh ndng lrgng ding chao cac hoat déong cha co thé, dac bigl 13 hoat déng chay
Fhin nang leong con lai chuyén thanh nhiét thai ra ngoai nhir sie bay hoi cda nuede
gua hit hilp vi da dé gite cho nhige 46 coa oo the khiing A3, Néu viin ding vidn dimg hét
1100 kb trong cude thi thi e khodng bao nhidga 1 node d3 thoat ea khoi oo the? Cod
thigldd corthé cia vin ddng vidn hodn tedn khong dai v nhidt hod hod riéng cia e
trong o theé vin ddng vien la 2,45,10° )/ ke,

Il. THUC HANH B0 NHIET HOA HOI RIENG CUA NUOC

1. Muc dich thi nghiém
#ac dinh nhiét hoa hot riéng ciia nwoc & nhicodd 4 (100 'C).

2. Dung cu thi nghigém
- Chudn bi bd dung cu thi nghigm nhuw bai do nhiél dung riéng (Hinh 4.1).
— Mot lrgng nuwide ndng,

3. Thiét ke phwong an thi nghiém

4.

2

Hiiw tra I e edu D saue

Tir cone thive (6.3}, che Biét chin do dal leong nio 48 xhie dinh nhigt hod hoel riéng ola niedec?
—  Nhiét leenge lam cho aude trong binh ohigt leomg ke hod hoed e 1y 0 dau?
- Xacdinh nhigt luomg nude trong binh nhigt leeng ké thu duec d8 hod hoi bang cach nao?
- M8 ta cac buée titn hanh thi nghiém.
- B¢ dam bao an tean trong khi [am thi nghidm cin phal chi v digu gi?

Tién hanh thi nghiém

- Bt nhiét lueong ke 18n cin, B nréee nong vao nhiét leong ké Xac dinh khéi heeng nuwdc

trong binh.
- Thaoe nap binh ra khii nhigt legng ke,
— N pdL ké v dién Lrée v ngudn dién.
- Dt day dién trd vao nhigt lwong ké sao cho toan b day dién tré chim trong nwive.

- Biit ngutn dién,

- Bun a6 nede trabg binh nhiél leeng ké Sau mdéi khiodng thad glan 2 phil, doc 56 do eiing
SUALLrén odt ké, khdl Lieomg nudre Lrong binh nhigl liegbg ké Lrén cin. Ghi cic kéL qua vio

viy theo miu trong tu Bing 6.2,

TAL ngudin dién.
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5. Két gua thi nghiém
Bang 6.2. Vi duvé kérqud chi nghigm do nhide hod hot ridng clo mede

By o
Tlro-i-;g:i:an ] 120 240 360 480 600 720 840
T (s)
Cing suat
AT SEh 0 1521 1519 1521 1523 1519 1521 1519
Bw)
Khéi hrom

Jreng 01200 01191 G1184 01179 01170 0,1161 0,1152 0,1141

LR ErH
713

HE BHE

Tir kit qua thi nghidm thu dwoe, thue

hign cac ylu ciu saw

- V& da thi khoi lugng m theo thid 1n2
glant Gt

— Y& duwone thang di gin cac didm thue
nghiém nhat (tham khao Hinh 6.1}
Chon hai diém B Q tuy ¥ trén di thi,
xAc dinh gia tri khéi luonmg M, 1, va o
thét gian 1, T, fweng ng.

HTH

o

(=5 31

. . - . i I I-j:l 0o 220 Mo «p SX gdp FII 200 L0 T

- Tinh cong suat trung binh cua Hinh B.1. B¢ ihi quan bé githa k67 luong va thei gian
dong dién qua dién trd cia nhiét cla qua m‘nfr fiod hoi sia nwdc duoc
leong ké. vl F e ide Bdng 6.2

- Tinh nhidt hod hol rifng cia meée EMPA HOC, /’*

theo congthie:

-:'T.-] ey "y Fl ) ol
e E = Ty — Ty 1& nhiét luong can dé lam cho mot

m I —H, kilézam chat long 46 hod hol hoan
toan o nhiét dd xac dinh.

® Donvictanhiéthod hol riéng 15: 1/ke.

® [1é thic tinh nhiét legng wong qua
trinh Lruyén nhigl dé lawm chat ldng
hend het hoan wdan & nhiét do xdc dinh:

m Mhigt e hor cigng coa mde chat long

Trong ¢ (1, —7,) la nhigt
luerng do dong dien qua dién trie toa
ra lra_ng thot gian 7, - 7, (m, - m,}
la lkhéi hwong nwdc di hoa hoi trong
khoang thoi glan trén.

- ¥ac dinh sai 58 cia phép do nhiét - s Q= Lm o
hod hoi riéng cila nuéc. B Cflch x:ru: dinh nhiét hoa hoi riéng
clia nurdre.
'd e’
v cO i J PN COBIET,
» Xac dinh dwgce nhigt hed hoi riéng Ngudi ta goi nhist nong chdy riéng va
clia nuwdc & nhiét do soi. rhiét hasd hed riéng 13 “n nhiét ciéng” vi
® Sit (ung khal niém nhidgt hod hot s Lruyén nhigl trong cac eoedmg hop ndy
riéng dé giai thich cac hién tuong co khéng duge higu hidgn bing su thay ddi
lién quan. " nhigt dda, P

2



g4 BAI TAP VE VAT Li NHIET

Ul
ﬁ D& gidi cdc bai tap Vae i nhiét cdn dén nhikng kién thikc va chng thire oo bdn ndo? J

¢

1. MOT 50 LUV ¥ TRONG VIEC GIAI BAI TAP VE VAT Li NHIET

Phiin vt i nhigt bao gim ba ndi dung chinh: Ciu tric cioa chiat vi sw chuyén thé; dinh luit |
clia Nhidt déng lec hoc; cac khai nidém nhiét dung riéng, nhift nong chay riéng va nhict hod
hed riéng.

1. Luu ¥ khi gidi bai tap dinh tinh

Cac bai tip nay thuomg véo ciu vin dung e kién thive co bdn ooa ba ndi dung chinh ké trén
v vige piai thich cic hién toomg, che ing dung thoee B8 widp hoe sinh higu ro ban chit vt 17
clia hién twong.

2. Luu ¥ khi giai bai tap dinh lvong

3

Al

Cae bii thp nay thudrnge vEu ciu viin dung dinh ludr D eda Nhigt ddng lee hoc va dinh [udt bao
toan nang leong viio cac qua trinh bign doi ndi nang coa vt
Trong viéc gidi cac bai tip nay can phai xac dinh dwec cach lam bién doi néi nang cla vat
trong dé bai dé lua chon dwoc cac hé thive thich hop.
a)] Khindi nding cia il bién ddi dii biéing cich teuyén nhide Al =)
- Néu qua trinh truyén nhiét chi lam thay d6i nhiét dd cia vat:
0 = mcAT
- Néuqgud trinh truvén nhigt [am it chuy8n ti the ndy sang thé khic & nhig da khong a6t
Q=Am; J=Lm
- Trong cic qua trinh nay néu ob nhidu vt chi truyén ohiél cho nhau khdng Lruyén nhiétl
ta bén npedai il 4d 1ém cha nhidl lwgng cie vAL Wod ra bing dé 1én nhid leong cla cic viil
thuvio:
19l = Qe ] = Qs Q= 0

b} Khi ndi niing cda viL bidn dai biing i lial cich truyén nhide v thuee hign cing Lhi ngodi
ciing thiee: Al = () + A, e cong thire Unh nhigt legng beo trén con phal siedung cde ciing
Lhire linh chng corhoe da hocd lip 10 nhue A = Fscosa ) A=W - W A =mgh; A = 57

Luu ¥ khi giai bai tip thi nghiém

Cac bai thp nay cd thé véu cau tir thiét ké phuwong dn dén tién hanh thi nghidm va xi Il 56

liéu dé ritra kék luin cin thiét hodc chi yvéu ciu xit | cac s6 lidu dd cho tir thi nghiém dé rit

ra kél lufin cin Lhidl
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Il. BAlI TAP Vi DU

1. Mt heeng khi duoc truyén 10 kT nhiét ndng 48 ndng 180 dong thad b nén béd mot cong
cd di lém 100 ki, Tinh d4 bién thién ndi ning cia lugng khi naw.

Gicti

Vi khi nhan dweoc nang hrgng va cong nén: ) =+10 k) va A =+100 kI,
Theno dinh ludt L cda nhiél ddng luchoc : AU=A + () = 100+ 10 = 110 kI
B bién thién ndi ndnyg oda leong khi la: AL = 110 kI

2. Ngwdi ta cung c@p nhigt lirong 25 J cho mét lwong lshi trong mét xi-lanh dat ndm ngang.
Luwgyng khi ndé ra diy pit-tdng chuyén déng trong xi-lanh dwoe 10 cm. Tinh d6 bifn thién
ndi nang cua lweng khi. Biét hyee ma sac gifva pit-téng va xi-lanh ¢6 di lém 13 20 N va col
chuyén déng cua pit-tdng trong xi lanh 1a déu,

Gricti
Céng ma lwgng khi thire hién dé thang lec masdtcd dd lém 13 A=Fs=200,1=2).

Ap dung dinh Tuil | coa nhidt déng lee hoc : 81 = A + . Vi Tueng khi thire hign chng nén
A ==2 ;v lwgng khi nliin aliét Tegng nen () = +25 ),

Dods all=-2+25=231].
B0 bi¢n thifn ndi ndng cia heong khi la: AU =231

3. Mudn céd 30 e puede & nhigt dd 40 *C thi can phai dé bao nhidu It nwde dang séi & dp
sudt tiéu chudn vao bao nhiéu it nede & nhigcdd 10°C? Lay khai lwong riéng cia e 13
1 kg0 b qua swe thay d61 khai Teeng rigng oda nwrde Lheo nhiét 38 v su trao 448 nhié
wirl bén ngodi,

(ricti

Goi m | khii lwgng cha nirde dang 86 & 100 °C; m, 1 khéi lwgng cia nwée & 10 °C,

Nhigt lrgng nude 561 tod ra: Q= mcdt, = m o100 - 40] = 60m ¢

Nhiét leong nwée o 10° C thu vao: Q, = mcdt, =mc (40 - 10) = 30m ¢

Vi khing cd sw trao doi nhiét vivi bén ngodinén: Q. =@, suy ra: 2Zm =m,, {1}

Wi Tergng e mudn of 13 30 1 khai leeng rigng coa coa nede duvre coi 18 khdng doi vl

bang 1 kg/lllnén tacd: m +m_ =30kg {2}

(idi hé hai phuong trinh (1) i (2} s€ duoe m = 10 kgvi m, = 200k,

Vay phal d6 10 lit nuéc dang séi vao 20 Lit nwdc 10 °C dE c6 30 lit nuweéc 40°C

A1
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Il BAI TAP VAN DUNG

e

1.

o |

Quy wire dau ndo sau day phi hop vdi dinh luat I clia nhigt ding lec hoc?

AVt nhdin eding: A < (h vilt nhin nhigt legng: 3 < 00

B. Vat nhan cong: A = O; vat nhan nhiét lugng: § = 0.

CoVEL e hign céing: A = (4 w31 truyén nhié legng: ) = (0L

D, Vat thue hién cong: A = 0 vt truyén nhiét luone: Q < 0,

MEC Lieorng niedre va mdt leong riscru o6 thé tich bang nhau dege cung cdp cic nhiét lwong
Leereig Ormg 13 QL vl . BIEL Khai lwong riéng cia nedc 137 (K kg/m® v eda rugu 13
HO0 kg/m® nhigl dung riéng coa nodee 134 200 1k K v cda roou 132 500 1 ke K P& dd
ang nhiél dd caa nwde v rogu bidng nhau thi:

A0 =0Q. B.Q =1250Q.

CQ=1680Q, D.g =2.104.,.

. Lay hai tdi tra loe giong nhao, Tha nhe nhing mét i vio coc thuy tinh eng nedc ngudi,

mdét tii vao cdc thuy tinh dung nwée ndng d¢ cde tal ndm vén o ddy cbe. Quan sat va dung
mé hinh déng hoe phin tie vE cdu tao chit 48 gial thich hién twong xay ra trong hai coc.

o oa) Mat dm dign edng suic 1 000 W Tinh thivi gian cin thigt G& dun 300 g nede of nhidt

déi han diu 13 20 “C dén kli s61 & ap sudl Léo chudn, Tal sao ket qud chi dove col 13
ehn ding?

b) Néu dé nudre Lrong Am sl thém 2 phat th leosg nodre e lai rang 3m 13 bhao
nhigu? Liy nhigél dung riéng v nhiél hod hot riéng cia nwde 13 ¢ = 42107 1/ kpK va
L=22610°)/kga.

[Ming bép dién 4€ dun maL dm nhém khai lieong 600 g detig 1,5 L nwde & nlidl dé 20 .
Sau 35 phal dd ed 2009 leong nwde rong 3m hod hel & nhidgl dé6 s8i 100 °C. Tinh nhié
liegrng trung binh ma hép dién cung cip cho dm nuwde trong mdi gidy, bidl chi cd 75%
nhigt hrong ma bép tod ra duoe dimg vio vide dun Am nwde, Bigt nhigt dung rigng cia
el 12 BED ] kg K, oo noedee 15 4 2000 ] ke B nhic hod hod rigng e nede & nhide di soi
T =CTA 2,26 108 ) ke, Khol leang rigng con nede 13 1 ka /T

EM DA HOC EM €O THE

® Gidl thich dwoe cac hién tueng va tinh
toan dwoe cac dai lugng Lign quan dén
dinh luae [ ctia nhiét ddng lue hoc, cac qua
trinh ruyén nhigt va chuyén the,

Cach giai bai tap ve vat il nhiot,
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KHIi LI TUONG

Khili tuong la gi?

+*

Mai dung

Tai sao g thé dung mé hinh khi 1
Ludnp dé du dedn cic dinh ludt twee
nghiém vé chil khi?

M5 hinh d6ng hoc phiin t0 chat Khi

‘Binh luit Bovle [Boi-la)

Dinh luat Charles {Sac-lo]
Phwong trinh trang thai cia khi i beéng
Ap suit khitheo mé hinh déne hoe phin toe

Dgngnang phan o va nhigt do v



CHAT KHi

MO HINH PONG HOC PHAN TU

@ Khi hoe mdn Khog hoe L nhidn & Ken 6, cde em GG bdt indt sd tinl chdt dec hidl
cuer chadt & thif kAT soovdi chdt o thid ldng vir the rdin. T suo chidt & thi khi loi o
midit sii tieh chdb vit If khie chinh chét da & cde thé khede?

I. CHUYEN BEGNG VA TUONG TAC CUA CAC PHAN TU KHI
1. Chuyén déng Brown trong chit khi

Chuyén déng Brown khéng chi xdy ra trong chitléng ma
xdy ra cd trong chit khi,

Hinh 8.1 vé& sor do thi nghigm ding dé quan sat chuyén
déng Brown trong chat khi.

= Ihra vin Hinh 87, hay md i thi nghidgm ding (Jé

quats 541 chuyén ding Brown trong khifing khi.

2. Hity dua v qui dao chuyén ddng cia hat khoi trong
khiingr khi (Hinh 8.2} d€ chirmg t6 ring e phiin ti
khiing khi chuyén ding hdn loan, khiing naieng,

3. Khi quan sat tia ning mit teoi chifu qua cta 50 vao
trong phong, ta co thé thiy cdc hat bui trong anh
néng chuyfn déng khdne negtnge, Chuvén dong nay
co phai 1a chuyén ding Brown khiéng? Tal sao?

Thi nghiém md 13 & Hinh 8.1 ¢in cho thiy, khi Ging nhigt
dd coa khiing khi trong dng thuy tinh chia khai thi cie
hat khoi chuyén déng nhanh hon.

Tir thi nghiém trén cé thé rat ra cic két ludn saw;

- Chit khi duge ¢iuo tao tir che phiin ti choy&n ddng
hiin loan, khéng ngimg.

— Mhiét dé cua lthi cang cao thi téc dd chuyén dong hon
loan cna cac phan t kkhi cang lon.

u:} Trong kkhi chuyén ddng hin loan, cac phin to khi khing

pgtrnge va cham vii ohaw vl vivi thanh binh (Hioh 8.3] oén

tie A4 chuyén ding cia ching khiing npieng thay 4ol Do

do, thc d phin tie ma ta ndl tol & trén la tée dd trung binh

ctia cdc phin ti. Trong mot khéi lkhi o6 theé o cac phén o

g knhcus

winey ife

e MR dive e e

Conig rey T L R
Fhe

Hinh 8.1. Sw g2 thi nghiém quan
s&f chuyén déng Brown trong
ffang ki

Hinh 8.2, QuF dag chuydn deng
cg hat gl frono ihidng khi

S

g ..-.-*'T B .fF

H'l, € ‘Cl \r \KEJ-’/

~

‘-’ =
-f:L-J r ‘::}}6 :

e AL F

AL U b P
. S

Hinh & 3. Chuydn déng va va
cham cida cas phan fiv kil (G va
D13 céc digm ma cac phan o ki
w2 cham nhaw)
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chuyén déng nhanh hom, bang hodc nhé hon toc dd trung binh, Ngwin ta nai tic dé chuyén ding
cua phén b co finh thdng ké va chi co ¥ nghia khi co rat nhidéu phan ok, Tac dé nay cd dd lomn;

Witk ¥y T B
T 2
n

(¥ digu kign chudn [T =273 K ( 0°C) vi p =1 atm (10°73)], cie phén wr khi oxygen chuyén
diing vivi Wic 36 trung hinh vio khodng 400 m /s
2, Twong tac gidva cac phan o khi

Giia cac phan 0 khi cling c6 lec d8y va lec hat, goi chung 13 luc lién k&t Khoang cach gifta
cac phin wk & thé khi rdtlém so wéi & theé 1ong va the ran nén liee lign két gida cie phin ubdé
thé khi vt yéu so v&1 & thé ldng va thé ran.

1. Iy néu cac hién twomng thee t8 chitng v lee 11én két giika cac phan tir & thé khi rit yéu
50 v & thé |ong v thé ran.

2. Héy dua vao khéi lwong riéng o clng didu kién nhiét dd va ap sudt cia cang mét chit & cac
thé khdc nhau dé ching to lkhoang cich giita cac phan o o thé khi fit lom so voi & thé long
va thé ran,

il. MO HINH DONG HOC PHAN TU CHAT KHi
Tir cic thi nghiém va thiee té, ngréd ta dwa ra mé hinh déng hoc phan tie chit khi:

1. Chat khi dwoe ¢iu tan t cae phan e oo kich thude rit nhad so vl kheang cich giien
chidng. Lac Tign két gita cic phin to & thé khi it v8u so v & (he 1ong v thé rin.

2. Cac phan t lhi chuyén déng hon loan, khéng ngime. Chuyén déng nay cing nhanh thi
thiét dd cda khi cang cao.

3. Khi chuyén ddng hon loan, ede phan ol khi va cham vii nhau v v thianh binh. Khi va
cham wiri thinh binh cie phiin tie khi Ghe dung Tee, gy ap suit [8n thanh binh.

Hay dién vao cdc & con tring trong Bang B8.1.

Bang 8.1. Bang cde thi nghidm vd hién Leong thore 6 10m oo sd cha vige dua pa mmd hink ding
Froe phdn tie chadt ki

STT M6 hinh djing hoe phin tir chift khi  Gic thi nghigm va hién tugng thye té

Phan ol kkhi chuyén dang hon loan, Ehuyé’h g Brown trong khng khi

lhéng nghme.
Kich thuéc clia cac phan tir khi rit nho :
Z i - LR : ¢
50 voi lkhoang cach giiva chiing.
” Khi chuyén ddng ciac phan tir khi va .;

cham vird nhau v wii thanh binh.

2
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Il KHi LI TUGNG

BE tim hiéu cac tinh chat eqa chit khi, ngpwivi ta ding mét mé hinh khi don glan hon khi thue
(khitBn tai tronye thuc 18} nhung van phan anh dwge cac dic difm co ban cha khi nay;

1. Cac phén tir khi dwoe col 13 cac chdt didm, khéng teong tac wéd nhau khi chiea va cham.

2. Cae phin o khi teeng the ki va cham wird nhau v va cham vdéd thanh binh, Cic va cham
tdy L wa cham Liodm todm dédn hil.

M@ hinh trén bo qua thé tich cua phan tiv khi, bo qua twong tac cua cac phan ti khi chua va
cham v coi va cham 13 hodn toan dan hai lam cho vide mé i cAc hidn trong vé chat khi trd
nén don gian, dé dang. Chat khi trong md hinh trén dwoc goi la k01 I tirdng.

Hiy ding mé hinh ddng hoc phan tiv chat khi ¢ ching to véi mat khal luong khi xac
dinh thi néu giam th tich cia binh clnta va gilt nguyén nhicét dd khi thi ap sudt cla khi
tde dung 1&n thanh binh thnge Hiy tim vi du trong thue t8 @8 minh hoa cho tinh chit trén
cuia chét khi,

EM BA HOEC 4

» Chil khi dwoc cdu tao W cide phan e cd kich thuwde 3L nhd so wii khodng céch
gitka ching

®  Cic phan t khi chuyén ding hén loan, khéng nglme. Chuyén déng nay cang nhanh thi
nhiét dé clia khi cang cao.

= Khichuyén déng hon loan, cac phan t khi va cham véd nhau va voi thanh binh. Khiva
cham vai thanh hinh chat khi gdy ap suat 1én thanh binh,

EM CO THE

Ding thuyét déng hoc phan ti¥ chdt khi dé gidi thich diec cac hién trong ca lién quan.
Wi elue chdl khi Tudin chidm Lodn b dung teh eda binh chis; clidt khi gy dp sudc1én thanh
hintt then moi hurdng: see pho thode 4p sudt cda mol Lirgmg khi =de dinh tée dung 1én thanh
hinh wio thé tich v nhiéy ddé, .



DINH LUAT BOYLE

[ sudit ki they dii mhoe the oo

‘i . P Pl 2 - P # & . E L a e - o= W
é #hi they G607 the Heh oo it kel beorng Khi xie dinh & nhict 80 kivdng &0 thi ap

I. CAC THONG 50 TRANG THAI CUA MOT LUGNG KHI

Mot lwong khi dung trong mét binh kin duoc xac dinh
béi bon dal lwong La khéi lweng (m], thé tich (V). nhidt
do (T} va dp suat (p).

Khi thé tich, shidgt &6 v Ap sodl coa mde kb Tuemg khi
xie dinh khang thay ddi, L nd leong kK0T & trang thii cin
béing. Thé ich, dp sudt v nhige 46 cia lwong khi duoe

i 1A cAc théng 80 trung thiti clia nd. Hinh 8.1. Xac dinf! cac thong ?5
ke " i g g trang thal ciia mot fwang ki

"2 N ) .
Cac thing sd trang thai cua mat legnye khi déu 1o dai ;
luwirng <o thé do hodc xac dinh duge bang cae dung cu
do ludry,

Chc phin t khi chuyén
ding Lo loan, khiing

rerd t g cac Fon e a8 da, xae di x
1. WNpwod ta ding cie dung cu nas d€ do, xic dinh cae ngirtg Bén van t5c vd

tlriung surtr'r_mg thai ciaa legmyg khi trong hap kin é S5 v Rt Ghin
Hinh %17 i g

phan tu khi 1&n thinh

2. Néu tén don vi coa cae dai liegng ndy Lrong hé S, lrinh thay d6i theo thoi

giat va 4p suat chat Ichi

tacdung lén thanh binh
tal cac thol diém lkhac

Khi chuyén ti trang thai nay sang trang thal khac bang
£ac qua trinh bién déi trang thai, goi tat 12 qua trinh.

Nguedr La thudrag bidu dién trang thal vy qui weinh hign nhau co thé khac nhau.
ddi wang thidi coa mdt khai Teeng khi xde dinh bing Do do, p sudt chat khi
Hitth 4.2 dwéd diy: dwoyc hidu & dp sudt
L Binf cda cie phin
B W —| PV, T, ur khi tic dung lén
Trang théi 1 Trang 1har 2 b
Hinh 5.2, Trang fhal va qud irnk " =

Hay so sanh cac thong s6 trang thai ela khéng khi trong :
mit qua bong bay da duoc boum khi dé trong bong mat va
khi & ngoai nng [Hinh 9.3). &) h)
Hinh 9.3, Qud Gdrg bay ki
& frong Bdng mEk fa), kki d2
ngodl ndng )

A7
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Trang hau hét cie qud trinh hién dai trang thil coa maL khdi legng khi xde dinh thl ¢d ba théng
50 trang i [Ep sudl, thé ek, nhigl db) déu oo the bign ddi. Tuy nhién, dé thuin i cho viée
tim higu mai quan hé gif cie thing s6 trang thai, ngud ta thue hign nhitng qua trinh don
g trong dd chi cd hai thiing <8 hign 461 con mat thiing s khding a8i, goi 13 cie ddng gud trinh.
ChAenldi vt 11 d@a dimg thi nghifim G nghidn obdu cic $ng quid trinh, b dish mdi quan hé eia
tieng cap thong so trang thal, tle do xéy dung phwong trinh vé maéi quan hé gilia ca ba thing sé.

Il. BINH LUAT BOYLE

1.

2.

il

Qus trinh diang nhiét

Qua trinh bien ddi trang thai cda mit khal luong khi xac dinh khi nhigt §6 giie khang dii duoc
ol L qua trinh dang nhiét. Thi nghigém vé& qua trinh dng ahiét sé gidp ta xidc dinh deoc mi
quan hé pifta ap sudt p va thé tich V caa mét khoi leong khi xdc dinh trong qua trinh nay.

Thi nghiém

Chudn bi: Bo thi nghiém v& chat lchi

- Xi lanh trong suit ed & chia nhd nhat 0.5 em? (1),

—  Pit-ting o img nol khi tromg =i lanh w@iap ke (2).

— Ap kf 6 d6 chia nhé nhat 0,05.10° Pa (3),

~  (Gig 4o thi nphiém (4]

= Tlwedre do [5).

Tidn hash:

— B tri thi nghiém nhu Hinh 9.4

— Dich chuyén oy o pit-ting dé ldm thay déi thé
tich khi.

— Diocva ghi k&t qua thi nghiém vao v irong tw mau
& Bang 5.1

Hinh 8.4. Thi nghigém vé qué trirh
dang niet

Bang 9.1. Vi du vé két gud thi nghiém khde sdt mdi quan hé ctia thé doh va
iy sUAL trong qud ek ddng nhidt clo mat fweng khi ede dink

Lin thi nghigm ¥ (en®) p (10°Pa)
1 3,0 1,1
2 ] 1,2
3 2,0 1.5
4 14 19
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Tir két gua thi nghiém & Bang 9.1, thue hién cac yéu ciu sau:

1. Xac dinh pid tri cia lich pV lrong mdi 1En thi nghiém.

2. Vé dudmg bidu dién sw phu thudc ciia 4p suit p vao thé tich V trong hé twa dé (p.V).
3. Phat bifu mdi quan hé pitta p va Vtrong qud trinh ding nhiét,

3. Binh luat Boyle
Khi mhigt 3§ ctia mdt fchdi lwong khi xde dinh gite khong doi
thi dp swidt gdv ra bai khi 1§ nghich voi thé tich cda no:
Py = liing sé (9.1)
Binh luat trén duoc nha vat [ w4 hoa hoo nguedi Ireland 13
Robert Boyle (Ré-bot Boi-lo) [1627-1691) tim ra bing thuc
nghiém nam 1662 nén dwoc goi la dinh ludt Bovle.

B thi bigu dién dinh luit Boyle I3 mat nhash cin dudmp
hypebol (Hinh 9.5,
Burdrng ding nhidt coa ciing mat Tegng khi Qg wid cle nhige
dd khiae nhaw th khde nhao. Hinh 9.6 vé hai dudng ding
nhiét cia cing mot lweng khi ng vol hal nhigt 48 T, va T, ¥
voiT, =T,
Néu goi p,, ¥, 14 dp sudl v thé Lich cha kIl & trang thai 1;
. ¥, 1 ap sudl vl Lthé tich cida khi é trang thii 2 thi:

p Y o=pV, (9.2}

[ ? T,

T
o v

& v
Hinh 2.5, Dudng gang mhiss

A = L] - =T a 2 % i
1. Néu vé dudmg bifu dién sie phuy thodic cia povio -

Hinh 9.6, Cac dwtng déng nhist
: oiia aitfig bl lurcng ol o cée
2. Tim vi dy vé qud trinh dénp nhiél rong déd séng. oSt 33 ihdc niray

thi dudrng hidu didn s& of dang nlur thé naa? Tai sao?

biai tdp vidu:
Mat leong khi co thé tich la 10 Lit o 4p suft 10% Pa. Tinh thé tich clia leeng khi nay & ap suat
1,25.10% Pa. Biét nhigt dd cia khi khéng dii.
Cdc buoc gidi:
1. Xac dinh qua trinh bign 46 trang thai trong bai toan: Bay 1 bai todn v& qua trinh Tng nhict.
2. Xdo dinh cac trang thai cia khi:
Trang thail:p, =108 P V. = 10 L.
Trang thai 2: p, = 125.1(F Py V=1
3. Ap dung dinh ludt Boyle:

Vi 110
Theo dinh ludt Boyle:p V. = p V.. Suy ra: ¥, — B % _ ——
i p:: 12540

AL
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Bl tdp van dung
1. Mt qua bing chia 0,04 m® khinge khi & ap suat 120 kPa. Tinh ap sudt cia khiang khi
trong hang khi lam giam thé tich bang con 0,025 m? & nhigét d§ khng dai.

2. Mot bot khi néi tiv day giéng sau & m l&n mat nwéee. Khi lén t&f mat nwéc, thé tich clia bat
khi Ling 1&n bao nhiéu FEn? Coi dp sudl khi quyén 1 1,0013.10° Pa; khdi legmg ridgng cda
nurdre giéng 13 1 003 kg/m? v nhigl di cia neede giéng khdng thay 461 theo dé siu.

EM DA HOC

®  Trang thai v qud trinh hign dai trang thit:

F::|1' IlII'Ilr1‘ T1 pi‘ UIE: T:E

Trang théd 1 Trang théi 2
m Dinh ludt Boyle: K aliél di cia mdt k0T eong ki ede dinh gity khdng d67 chi dp sudl gdy
red bt Fehii 8 16 ghich v ehi tich o ré
p¥ = hing s6 hay p vV, =p.V,

EM CO THE J§

»  Ding dinh ludt Boyle giai thich duoe cac hién tirong thuc 68 dom gian cf lign quan.

a1



DINH LUAT CHARLES

T
é Khi giitr nguyén ap sudt cliq mat ichdi heomng khi xde dinh £hi thé tich cia khi phu
thude nhw thé ndo viao nhidt ds cio nd?

I. DINH LUAT CHARLES
1. Qué trinh ding dp

Qua trinh bifn ddi trang thai cia mét khai lhweeng khi xdc dinh khi gili 4p suit khéng 61 dwoc
g0i 12 qua rinh dang ap.

2. Nghién civu ciia Charles
Nam 1787, nha vat li ngwoi Phap la Charles (Sac-lo) A3 ding thue nghiém d& nghién clu sy
thay ddi the tich theo nhiét d6 cia mot khdi lwong khi xac dinh trong qua trinh dang 4p. Lam
thi nghiém v&i cac chit khi khac nhau, ng nhan thay khi ting nhiét dé khitirt, =0*C téit"C
ding thé gilk ap sudt khong dai thi dé tang thé tich cia 1 don vi thé tich khi khi dwge tang

; W o .
thém 1 den vi nhigt d6 cia cac chit khi khic ahau déu bang nhau vi bing - ?1:
WA
S Tapad [10.1)
VAt 273
Trong da 'V, la thétich khi o nhigét 4o 04C; ¥ la
thé tich lthi & nhiét d6 t “C; At 13 d§ ting nhift
i cna lehi il
_ | -Z73C A’ 1)
MEu ki lidu o — thi V=V {1+ oAL) ; ¢
73 i &) S0 thi bigu dign suw thay
e ST etor the tich khi thea nfigl &
Vidt=t-g=tném:V=V (l+at} [10.2} | el

B thi bidu dién su phu thude cla thé tioh ¥
thea nhiét do Celsius duoc ve o Hinh 1074,

“Hily gifi thiich cich v d6 thi cda ham:
V=¥, (1 +al) trong Hinh WL 1a.

] 273 TIK)
B thi vé i Hinh10.1a cho thiy dudmg hidu dién B 618 thi bidu didn su thay di thé iich kirf theo
Kluing di qua gic tog dd ching 1 the ek ¥ eia fhigt 4o Kelvin
Kkl khding Ging 118 thud wdi nhigl dd Celsius. Hinh 10.1

: JH:’fi_':.f clubng B ring néu 48 nhidt 40 Celcius ttrong hé thide (10.2) sang nhigt 4§ Kelvin T
Lreyng (rmp Lhi s@ dugre mit hé thive midvi ching th che el Vo eda chiat khi U8 thuwdin vdi nhide

6 Kelvin: \.T = hang s6.
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3. Binh luit Charles

Il THi NGHIEM MINH HOA BINH LUAT CHARLES

Khi dp sudl cie mat Khdai lweong B xde dinh giie khéng dai
ihi Ehé tich cda kAT TE thudn vei nhiét d Luyéi a8 cho na:

¢

'\T = hiing s6.

(10.4)

Néu goi ¥V, T, [an lwot 1a thé tich va nhiét do tuyét doi o
trang thai 1, ¥, T, [&n lwot 14 the tich va nhiét dd tuyét

o e - v -Iill'-lu
dai & trang thai 2 thi; I—l_ I'_.

i

{10.4]

2

B thi bidu dign dinh luit Chales nhue Hinh 10.1h,

|{A -1|

g vivi cie Ap suit
khae nhaw oia cing
mat lueng Khi, ta
0 nhitng dudng
dang ap khac nhau.
[linh 10.2 v& hai
dudmg ding 4p cia
clng mat lhwong lkhi

1lllrl
Fll
ri /DI
& R
Hink 10.2. Cc dudng d8ng &

lng vy hai dp sudtp va p. Hay sosanh p vap..

Hay tim vi du v6 (ng dung dinh luat Charles trong

diri sdng.

hedin hi:

Ti
Burdre 12 Cho midt chiot diio bai trom viio
pit-tdng 4¢ pit-tng d¢ dang di chuyén

Xilanh thuy tinh dung teh 500mil, cb dd

chianhi nhiat. 1 mL{1).
NhibLké dign L [2).

Ba coc thuy tinh [3), (4], (5).

Mt cao sy d8 bit ddu ma oba =i lanh,
(il 44 thi nghiém (G).

Muwdc da, nuwie &m, nuic nong,

[¥au bai trom.

éir hanh:

trong xi lanh. Bidu chinh pit-téng & miec
30 mL, bit diu ra cia i lanh binyg not
A0 5U.

3D Do uhvng tuyee doi

B thi vé & Hinh 1ih1a cho
thily néu kéo dai durtyng bidu
dién thi duwdng nay s& cat truc
nhigt 46 & -273 *C. O nhigt
dd nay, thé tich cia heonge khi
38 bang 0. Didu nay chimg
ngudd ta khong thé ha nhigt
doxudngtéd -273°Cvi thé tich
clia mit legng khi khéng thé
biang 0. Chinh wi thé ma ngwid
ta goi nhiét dé nay 1a dd khing
tuydt dit v dimg nd Tam e
nhigt dé thip nhit cha thang
nhigl dd Kelvin [0 K). Tinh
chat coa cac chat o nhiét
(4G nav da duoc néu trong
Bai 3, Chuong 1.

Hinh 10.3. 84 thi nghidim minh hoa dink luat Chardes



CHUGKG 1K LT ILENG

Buedre 2: Ghi gid tri nhiét dd phong vathé tich  Bang 10.1. 17 dy vé k&L qud thi nghidm minf
Khing khi Lrong i Lol vdo wi toong e nhee Foa din Tudt Chorles

Bang 10.1. o - . . =
Budc 3: D nwée dé vao cie (3. Lan thinghiém t(°C) T(K) V{mL)
Buirére 4 Nlwing xi lanh va nhiét ké vao coc 1 24h  2U7hL 30
Sau khodng thirl gian 3 phut, ghi gia tri thé 2z 05 2735 27
tich V cila khing khi tronge i lanh va nhigt 3 415 4.5 33
dd t v banyg sa léuw. 4 SUR dang 8n
Burdee Bz Lin Tt @8 nuedee S vio obe (4) v

nure nony vao eic (5). Thue hign tweng ta bude 4 & moi treeng hop.

a = 2 - Lo - * B Wl
Tl ket gqua thi nghigm, thee hign cic yéu
ciu s =
. -
- Tinh T, —. =
| 2
- i s idu tho dugee, vé A6 thi mdi guan hé 2 '
: z . 5 50 *
v i i
1. Kél qud thi nghi&m thu dugc of phi hop & /
i, = - ~ Fal r ?-lr "
viri dinh ludt Charles khiing? ;
2. Gidl thich tai sao co the coi qua trinh hien F -

TEL oo e ol Gk ok [ =76 ot | B

s LT i Hinh 10.4. £4 th midi quan ha VT duge vé b sd
trén la qua trinh dang ap: lid & Béng 10,9

dedi trang thai coa khi trong thi nghidm

iil. BAI TAP
Ligi tdp vi du

Khi Ging nhién i con mdt leong khi «die dinh e 32 90 1én 117 °C v gile Ap sudt kKhing dol
Lh thé tich khi ting thém 1,7 1L TIm thé tich cda legng khi Lewdevd sau khi ting nhiél da.

Hai gidi:

Hién tronp trong bai 1 qua trinh dang ap.
Trangthai 1: T, =305 K; V..

Trangthai 2: T, =390K V.=V +17 L

Ap dung dinh ludt Charles: .1'.".!. =t

YV, V417
s 380

Suy 1I.-’1 =611 ‘u“z =741
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Bai tdp vian dung

1. Thé tich cia mat leeng khi xac dinh ting thém 1086 khi nhigt 36 caa khi dwee ting i
47 (. Xac dinh nhiét dd ban diu oba lugng khi, Bidt qua trinh trén 1 dang ap.

2. Mét khdi lwgng khi 12 g o6 thé tich 4 it & nhiét da 7 °C. Sau khi dueec dun néng ding ap
thi ki lurgrng rigng cda khild 1,2 /100 Kde dinh nhié dé coa khi sau khi duge dun néng.

IV. CAC DINH LUAT BOYLE VA CHARLES LA CAC PINH LUAT GAN PUNG
Cacdinh luét Bovle va Charles duwge rit ca tie nhitng thi nghigm thoe hién trong diéo kién ap
sudt khong qua 10° Pa, nhigt 4o khing dudd 200 K.

Cac thi nghiém thiee hién trong ditu kitn ap suat rat cao va nhiét do rat thap cho két qua khong
phi hop wii cac dinh Lludt trén.

P& phian hidt khi 1 wedmg wéi khi thuee ngodtr ta dinh nghia kb ¥ tedng & kb tudn theo ding
i dinh fudt Bowle v Charles.

Tuy nhién, sw khac bigt gitva khi li twomng va lchi thue khéng 1om & digu kién binh thudng vé ap
sudt va nhitt 46 nén ngwii ta van co thé ap dung cc dinh luit ciia khi I twéng cho khi thuce
néu khong can dé chinh xac cao.

EM DA HOC |

®  Dinh ludt Charles: Khi p suat ciia mét kkhéi heong ldhi xac dinh giiv khong di thi thé tich
cia lkhi t 16 thuan voi nhiét 46 tuyet ddi cia nd:

3 . i ¥ G

— =hangsdhay L 2.

T i B

oyt o T 4

®  Diung dinh lut Charles giai thich dwee cac hién tuone thwe t8 co Lién quan.



11 PHUONG TRINH TRANG THAI
CUA KHi Li TUONG

é" Cdc dinh ludt Bovie va Charles chi xdc dinh mdi lién hé giltta hai cdp thing sd
“dp sudt - thé tich” va “thé tich — nhidt dd" cia mdt khol iwong kA xde dinh.
Vdy, lam thé naoe dé xdc dinh diree mdi lién hé cua cd ba thing sd trang thai ciia
mdt ichdi rong khi xdc dinh?

I. PHUONG TRINH TRANG THAI CUA KHI Li TUONG
1. Phwong trinh trang thai cia mot lwong khi xac dinh

(1) 2
] P T, Po e To
Hay dira vao cic dinh ludt Boyvle, Charles +d Hinh 111 v o
- : A : : oo & " i ey . & r% @
qua trinh chuyén trang thisi coa mat khai luaong khi xdic 9%_ 1 &
dinh A& ip phuong trinh dudd iy vE& mai lién hé gitka i ':,.f'. m %
b théing =6 teang thai eda mit khd Tugng khisde dinhe izl
Y BV PV e Hinh 11.1. Gua ifnit chuyen i
T = T = T =hangsé (11.1) trang thai (1) qua trang thai irning
i PPNt e oo o by . ; afan (170 frang thal (2) cia mdl
£)6 lon cua hang 50 trén phu thube vao heong khita xét, Feh7 ucmg s xde ank

Phuong trinh [11.1) dwoe goi la phuong trinb trang thal oia médt khdi leong khi 1 tudng
xac dinh, thudng goi tht 13 phiong trinh trang thai coa khi li twdng.

e ; Y,
1. Hay lip phueny trinh P‘—‘ =
1 3
Hinh 11.1 dé chirng ta: Qud trink chupdn tramg thii khdng phu thude cidch chuyén trung
thidi ma chi pho thude tramg Ehai dédu v treng thai cudn

1. W o e e
1‘—" hiing mit cach kién 46 trang thai khac cach trong

2. Tai sac khiing gol phawong trinh (11.1) 14 phoeong trinh trang thai cia chat khi ma lai
goi la phuong trinh trang thai cia khi 1 tudrng?

. Hay bigu dién bing a6 thi trong hé tea 449 (p - V) cie qua trinh choyén trang thai ve o
Hinh 11.1.
2. Ty phuerng trinh trang thil oia khi 1 todng suy ra hé thic Tign hé gita dp sudt v nhigt
dd tuyBt d6i trang qua trinh ding tich.

B tdp vi du:
ML cai birm chura 100 cio® khang khi & nhigl di 27 *C va dp sudl 10° Pa. Tinh dp sudl cda
khéng khi trong hom ki nd bi nén xudng com 20 cm?® »a 1ang nhiél dé 1én dén 39 °C,
Cdc bude gidi:
1. Xac dinh tinh chat cua hai toan: Dy 14 bai toan ma cd ba théng sé oila mat hromg khi déu thay doi.
2. Xac dinh cac trang thai cua lkhi
Trangthail:p = 10°Pa; V =100 cm™ T, = 273+ 27 =300 K,
Trangthai 2: p, =3 V. =20 cm’; T,=273+39=3121K
A&
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P, Y,

: Y
Ap dung phuwong trinh trang thai cia mat khai lwong khi xac dinh l'—' = . ta e

p ¥ T, 107100312
TN T 20300

= 5,2.10" Pa.

2. Phwong trinh Clapeyron
C thé xic dinh dugo 46 1ém oba hing 55 trong phueng trinh trang thal cia mét lwoeng nomoel kKhi
m 3 v .
xac dinh (n= res wirl m 13 ki Tugrng Khi, M2 Kl hegrng tnl cia Tugmg kKhi),
o

Trude hét cin xac dinh 46 Ien cln hing s6 ndy 463 vod 1 mel khii Cathe doa vio dd 16m cia thé
tich, ap suit va nhiét 46 oia 1 mol khi & digo kidn tigu chufn € xac dinh 46 1Gn cha himg s dii
wiri 1 mol khi.
Mét mol ciia bat ki khi ndo & ditu kifn déu chudn déu o6 the tich V= 22,410 * m?; dp sudt
p=1013.10°Pavanhigtdd T = 273 K Do do, phwong trinh trang thai cia 1 mol khi la:

Py _LA3IG 224.00 7

T 273

rir

=H.5)

R =841 duoe poi 10 bdng s khET tedmg vied don vl 13 )/ mol K.
Vi thé tich oia n mol khi biing n thE tich eda 1 mol khi & ciing nhiét 46 va ap sufit nén néu

phuong trinh trang thai cia 1 mol khila % = R thi phwong trinh trang thai caa n mol khi 1a:

P—";: nk
T
Pé 1En coa nit 1 dd 1dn cia hidng s6 wd 1 mudn &be dinh.

Phuertig Leinh trén turdrng direee vigL doir dang:
pV = nRT (11.2}

Fhireng trinh {11.2]) 13 plheeong rinh trang thai cda mol legng n mol khi 1 tedng, ciing
thuivng dwdre goi tat 1A pheong trinh trang thai cia khi If teéng, Nha it I Clapeyron
[Cla-pdy-ring) ngudri Phiap I ngude Eip ra phoong Leinh nay nénond con deoe goi 1 phoong
trinh Clapevron.

Il. VAN DUNG

Phiong trinh trang thal caa khi 1D twene of nhigu dng dung thee t6 N6 duoce ditng vao
viéc nghién oy, ché tao cic thiét bi co lién quan dén chic khi nhw khi cau, binh dung khi,
trang phuc l3n, may diéu hod khong khi, may nén khi,..; nghién ciu sy thay doi ap sult va
thé tich ciia cac lip khi ton tal trong cac var léu 42 tim téi, san xudt cac vat liéu dap ung
duge cde yéu cau sir dung khde nhau, Pheong winh nay com dwee diing trong viée nghién
ciku sur thay déi 4p sudt, nhiét db, khéi Lieeng riéng ela khing khi trong khi quyén, tm hiéu
qua trinh bién doéi khi hidu dé dw bdo thod ta, ...

Af
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1. Bamg tham thing Bang tham khong duee st dung d& thu thip thang tin vé mai toedng
khing khi va thivi tiét, Bong thwieng degc berm khi hiém nhe hon khéng khi, nhie do
e the bay 18&n eae ting khiing khi khac nhau dé thu thip thong tin vé nhiét 4o, & m,
ap sudt, tac do gio,...
Nanwiri B mudn ché tao mit hing tham khiing o thé ting hin kinh 1&n tii 10 m khi'bay &
ting khi quyén of dp sudt 03107 Pa vl nhigt 46 200 K HSi ban kinh cda bang kbl v bom
xoang phai hiing hao nhiéu? Bidt bdng duo bom & Ap sudt 1,02.10% % nhide 4 300 K.

2. 10 ki Trang 6 60, ngudd tr thudrng Gk dr hé thidng Gy 131 mat thig bi nhim bdo w& ngudd
147 xe khi xe gip al naty, goi 1 "Wl khi®,
01 khi duens ché o bing il liéu oo
gidn, chin duge ap suit len, Trong tii khi
thwirng chiea chat NaN,, khi xe va cham
manh vio vt cin thi hé thing cam bién
clia xe s& Idch thich chit rin nay lam no
phamn huy tao thanh Na va khi N Khi N,
dirge tao thanh of tae dung lam phing tui
lén, gitp ngwod 131 xe khidng bi va cham
truc tép vao hé théng 14 (Hinh 11.2),

Hink 11,2, T kAf frame & 85 ki phéng 180

#) Viét phuong trinh phan buy Nai.,

B) T Tugng chidn kb N, dugre gidl phéng khi =3y o phan dng phitn oy NaN_, hiét
trong tal chiva 100 g Nal, va thé tich mol L 24,8 lit fmol '

¢} BI&LLhE el Lai khil khi phimg 18n e d6 1o 159 A8 1 B qua the teh khi ed trong L

trudre khi phiong 18n vl tié teh eda Na dwee 1ao thiinh trong 16 do phdn dhog phin
huy: Tlnhdp sudleda khi N Lrong 161 khi khi da phiing 1én, biél nhi&idg 1a 30 C.

EM DA 110G

L - e rope 2 # . j.ll" L
® Phuong trinhl trang thad cua mét khdi lwene khi L tuong xac dinke: F— = hang sd.

D4 1ém cia hang s6 phu thudc vao lrong khi ma ta xét.
®  Phuong trinh trang that coa khi 1 tedng (phueong trinh Clapeyron);
pV =nRT
Trong do, R la hing s6 khi li twémg (R =8,31 [/molK); n 1a 58 mol khi;
_ ey
Mg fmol)

L}
n

EM {03 THE

Giai thich dwoc mot 8 hifn trong, thigt bi co lién quan dén phuong trinh trang thai cia khi li
twdrng, Vi du: gidi thich duge cach sie dung binh oxyeen trong v L&, tii khi tén 6 th; tinh dwoe
thé tich, khii hremg, nhiétddé coa chit khi tae thanh trong cic phan gng hed hoc.

47



AP SUAT KHi THEO MO HINH

)4 PONG HOC PHAN TU. QUAN HE GIUA
DONG NANG PHAN TU VA NHIET PO

ﬁ“’ Ap sudit khi phu thude shu thil ndo vito ahivag doi leeng G trrng sen diy cdo phen
© e kR Juerng phinn tk, e 36 chuyén déng oo phitn te, mdt dd phan th, hee licn kit
fhiin te?

1. AP SUAT KHI THEO MO HINH BONG HOC PHAN TU
1. Tac dung ciia mét phan oy khi lén thanh bhinh
XéL miL Iegng khi gdm N phin wr chika trong mot binh 1Ep
phuong of canh f, rong hé boa dd vudng goc Oxye (Hinh 12,1} E

M&t phan ti khdi hrong m chuvén dong thing déu song song
wirl true O v tic dé v Ly thanh binh EFOTT i va cham dan
héi va triee dién v thanh binh ABCD. Sau khi va cham, phin

tir chuyén ding theo chiéu ngreoc [ai vol tée dd oo cing do 4 H
1évt v 1 thainh binh dai dién. Hinh 12.1. Phan f khi gdy 4p
srdt JEn thanh binh

Do dd 16m coa van tde birc thod va tdc dd tée thod cia mét
chuyén déng co dé 1om bang nhau nén dong lwong cua phan ok trirdce khi va cham vid thanh
binh cé gia tri la + mv, sau lshi va cham v thanh binh cd gia tri 13 - mv. D§ bién thidén déng
lugng cia phan U do va cham vid thanh binh ABCD o6 dd 16m 15

|ﬂ.ﬁ| = |- iy — [+ miv]| = 1= 2my| = 2o

1. Tai sao co thé coi chuyfn ddne cla phin tiv kbl trude va sau khi va cham véd thanh
binh 13 chuyén dong thang déu?

2. 1dy dwa vao tinh chit wén ciia chuyén ddng phan Ob dé dnh thod gian At giiva hai va
cham lién tiép cha mot phén t [én thanh bhinh ABCD theo /vaw

Tl di ding chng thiee tinh xung leong cia Tee tong thid gian AL (43 hoe & lép 10} dé

chirng minh:

a) Lirc do thanh binh ABCD téc dung 1&n mét phan L khi o6 gid 118 - ——; Lire do mt
L

phén ti khi tac dung lén thanh binh ABCD 6 uia trila + %
b} Ap sudt do mét phan i khi tac dung 1én thanh binh ABCD c6 #ia tri la: P, = —v Wil

thé ch luemg khi V = F

Mhu vay van dung cac dinh luat co hoe Newton vao md hinh l-:hi li tu'f:'n% ¢ thé xac dinh dwpc

Ap sudl clia mot phin tie khi e dung 18n thanh binh 14 TR’ * v v 13 18c d chuyén dong

ciia phin i, V1a thé tich ciia legng khi.

:_!:] Chid e wé e B hiéu:

— ng Teromg kM higu 1 p.

- Ap sudt clia mot luomg khi ki hidu lap.

- Ap sudt ciia moL phin e khi ki higu 13 B

Ai
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2. Tac dung caa N phan twr khi 1én thanh binh

Visd phan tir N vo cing lon ¥a cic phan t chuyén dong hon loan trong binh nén cac hivéng Ox,
Oy wa 0z |2 binh dang. Do dé, 56 phan t chuyén déng theo hwrdng Ox, tir mat EFOI sang mat
¢ ] 1I
ABCD v npiegre lai dé gay dp sudl 1én hai m3Lnay chi hang % i phin W cd rong binh % :
: M
Vi cac phan tir chuyén déng hdn loan nén tde dd clia cac phan tir khéng bang nhau, do dé ap
sudl cia moi phan Lir tic dung 1&n Lhanh binh ciing khiéing bdng nhaw Trung binh mdi phén

Lk 1Ae dung 18n thanh binh maLap sudl p, - %vi, Lrong dd:

u " 4
. (e O
= WA LA

T
|
Bai lweng nay duoc gol 1a "trung binh cia cac binh phuong téc 44",

Tirnhimg l&p ludn trén Lacd thé viél dugre céng thaee Linh dp sudt cda khi lrong binh tde dung
lén thanh binh ARCD:

N 1 Nm
= e

o
S Py

(12.1)

Trong A6 :—4 1&1 56 phiin tir o6 trong mat don vi the tich, goi 14 mdt dd phin e Néu ki higu mét

6 phan tw 1a |1, dong nang trung binh cuaphantwlakb = % vathay E vao(l2.1] taduor
-1 F=

h= :_u E, (12.2)

Vi cac mét cia hinh 1ap phuong 13 binh ddng nén 4p suft cia chit khi tac dung 1én cdc mit
o1 binh d2u nhw nhau va d8u duee xac dinh bang cac hé thie (12,1} (12.2).

1. TTay chwimg to hé thive (12.1) phi hep voi dinli luat Boyle,

2. Hé thire (12.2) che thiy ap sudt chit khi tac dung 1&n thaoh bioh phy thude vio mat dé
phiin t va ddng nang trung binh cia phin to: Hay eidl thich tai sao,

Il. MOI QUAN HE GITA DONG NANG PHAN TU VA NHIET DO

2
Tir hai hé thde pV = nliT vd p= EM K, hiy vl ra hg thie: E | =

bt |

-LT_ Trong da M 13
N, i

st Avopadro (N, = E_].
n

ViRvaN, deuldcic hiing 58 o6 gid tri xac dinh, nén ta of thé tinh duoc gia tri cda hing 58 k:
R 8,31 1/molK
k=—= _ =1,38.10 *I/K
N, 60210°hat/mol

Hiing si k dwere goi 13 Tding s6 Boltzmann,

4t
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Dvo d6, déng nang trung binh cia phan to duec xac dinh bang hé thac
E = % KT (12.3)

Tir hé thie (12.3), ta thay déng nang trung binh cia phén tet 1€ thudn vii nhidgt do tayét doi

Tir did e thé rin ra nhikng Lé qud sau:

- Cac khi cd ban chit khac nhau, khéi leeng khac nhau nheng nhiét db nhuwe nhau thi déng
ning trung binh cha cie phin L bing nhau.

- Ddjng nang trung binh cia phan o khi cang lén thi nhiét dé cta khi cang cao.

- ViE, tiléthuinviéi T nén ngwivi ta oo the col nhiét 36 tuyét doi [4 56 do déng ning trung
hinh cha phin tl theo mat don vi khac

1. Hay diung cac hé thie (12.2) va [12.3) d€ giai thich tai sao 4p sudt trong qua trinh dang
tch cliia mat liromg khi xdc dinh U 1& thugn véi nhigl dé tuyée dai.

2. Khéng khichia chil yéu cac phan t khi nitrogen, oxygen va carbon dioxide. Hiy so sanh
khai lwong, toc di trung binh, dong nang trung binh cua cdc phén t lkhi trén trong mét
phing cd nhiét dé khong dai.

7y
1. Hé thic E_= 'E'kT dogre thamh Eip dua teén ma hinh coa Khilf uedmg, teang &6 phiin by

dwre cod 14 chat didm, chuyén d6ng caa phin tir 14 chuyén ddng tinh tién. Do d6, ddng
niny trung binh trong hé thie trén duwec gol mit cach diy da la ding ndng tinh tién
trung hinh.

Khi phan ti khong dwoc coi & chit diém thi ngoai chuyén déng tinh tén, phin o con
e Lthé ci chuyén dimg quay, chuyén didng riéng caa cic nepuyén L wong phén L, chuyén
déng rigng coa cic electron rong nguyén W . Khi dé cdn thiél phdi néu rd ddng ndng
trung binh trong bidu thée trén chi la dong nang cia chuyén ddng Linh Lén cda phin uk,
aoi tit 17 déing néng tinh tidn trung hinh.

2. Déngning tinh tifn trung binh ciia phan tir co 48 16m bang tong déng nang tinh 680 cia
cac phan tae chia cho s6 phén ti

o, mv, v

+ 4

i u - 4

2 A m LV ¥ k]
2

ot % i =
&l h

&L
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Cin bic hai cia vl \Ivzl, dé 1om oda dai hwgng ndy khéng phal 13 trung binh cing cia cac
téhe dé coa phin W nghia 1d khéng phdi 13de dé wwung binh cda cie phdin we Nd duge gol 13
Lk oy edin gndn phoeonyg cda phin Wk

EM PA HOC

LR e

HIE

. . ] :
® Ap sudt chat khi theo md hinh déng hoc phan th: p= 3 wny - = 2

: N, — .
Trong ddop 13 mdl do phin L khi [ = -1;;], +* 1 Lrung binh cda cde binh phuong 16e
i phiin tir.

-+

= Lién hé giiva déng nang trung binh coa phin tik va nhiét dg:; E_= — kT,

b

Trong 46 k 18 hing 0 Boltzmann: k= 1,328,107 I/KE,

EM CO THE 4§

® Giai thich dwoc mat so hign twong co lien quan dén ap suat theo mo hinh phan ti,
Vi du, tai sao trong qua trinh dane tich ap sudt ti 18 thuan voi nhigt da, trong qua trinh
dang nhiét ap sudt ti 1& nghich voi the tich,...

&1



Y9 BAI TAP VE KHI Li TUGNG

T BE it wde bai tdp ve s chuyen trang hai cea kRT T tudng thi cin ding nhitny cing
thire nao? Néu o v imghia vd cach ditng cui tungg cdng Shire

1. MOT SO LUV ¥ TRONG VIEC GI1AI BAI TAP VE KHI LI TUGNG

Fhan khi li twomng bao gbm bén ndi dung chinh: Mé hinh déng hoc phan tie chit khi, phwong
trinh trang thai ciia lkhi li bwong, ap sudt khi theo mé hinh déng hoc phan tir va déng ning
phan tir

1. Luru ¢ khi gidi bai tap dinh tinh

Cachii tip nay thuetng véu cio van dung mi hinh khi 1 tagng va méi quan hé gida cle théng
s0 trang thai (p, V, T} d€ gial thich cac hién teong, ing dung the o€ o6 lién quan Khi giai cac
bai tap nay can luu ¥ dén Aiéu kifn ve khdi heong fohi xie dinh,

2. Lo ¥ khi giai bai tép dinh lwong

Che bai tdp dinh luong cho véu 1 cie Bai Ep vé sw cueeén Lrang thal coq khi 1 Luding.
Vit gial cac bai tip nay thadng duwee tién hinh thee ba bwdre chinh sau iy

1. Xacdinh hepng khi oo thay déi hay khing, cd bidt kKhoi leeng, khoi Leong mol hodce 56 mol
cua heong khi hay khong.

2. Xac dinh trang thai diu, trang thi cudi v qud winh chuyén trang thiéi eda leeng khi

4. Xaedioh cde thang 56 dic treng cho leomg khi teong theng trang thai shor thé tieh, Ap suél,
twhiét dd, khdi luerng, Khal lovrng mol, 6 maol.

Dua vio két qua cua ba bwede trén d@ lua chon cic hé thive thich hop cho vige piai bai tgp.

3. Luu ¥ khi gidi bai tdp thi nphiém

Cae b tip thi nghiém vé chit kKW thudmg Gip trung vio véu o xie 19 50 1iéu d3 cho e thi
nghidm, hidgu dign bing 4 i malquan hé giden cic dal lugng p, ¥, T trong cie Lé true toa dd
khabe nliaw dé rilra nhibg k6L ludn cin thiél, trd 180 cie ciu hol eda dé bal.

il. BAI TAP Vi DU

1. Wit binh hinh tru dung tich 8 13, dat thing ding, iy kin bing mit nip khai leong 2 ky,
dudmg kinli 20 cm. Trong Binh chiv ki & nhidt dd 1004 v dp sudt hing Sposwadt khi quyén
10F Fa. Khi nhigt &4 trong binh gifim o 20040 thi:

a) 4p sufit khi trong binh bang bao nhiéu?

b} mudn mé& nap binh cin mét e 81 thigu bing bao nhiéu? Liv g =98 m/s".
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Giai
i} Khi trong binh e khai leeeng vi thé tich khang doi
- Trangthai1;V,=81;T =373K p = 10%Pa=10.10°Pa.
Trangthai 22V, =81;T, =293 K p =1
- Vigqud wrinh chuyén trang thai lléldf-l’ng tich nén:

i !q
PP, P oes10'Pas79.10'Pa

T [ T
| 3
b) Mudn md dwic nap binh cdn tic dung vao nap mat hec tdi thidu dé ciing v ap luc bén
trong binh thang trang luc cﬁa_nﬁp va ap luec cua khong khi bén ngoal:
md”
1 )

F+pS=mg+pluris=
F=4GHE N
2. Hinh 13.1 v& dudng biéu difin hai qua trinh ding nhigét  pifa),
clia mot lwong khi lf twémg & hai nhiétds T,, T, trong hé
toa do (p, V). Hiy néucach sosanh T vaT..
(i
— T Mvé dudng dang ap MC. Tu giao didm cia MC w61 hai

dwrdrng dang nhiét, ke dwdng vuong goc vod truc OV ta sé T,
ai di FoyA Y B T,
dwre hai diém V ovaV, (Iinh13.2}. = o
- Hinh 13.2chothiy: V. =V, vigudtrinh chuyén tirtrang
Foary Lo g i ¥ Sl : Hinh 13.1
thai 1 sang trany that 2 la dang ap, suy ra T, < T, piPa)y
3. Mot binh kin cd thé tich khing déi chita mit khii lwomg
khim = 1,00 kg & ap suat p, = 10° Pa. Lay & binh ra mgt
Twerng khi chio Ll Khi & sudt cda khi cdn lal trong binh 13 5
p. = 2,5.10° Pa; Tinh khdi legng khi duge 1y ra khii M e
binh, bi&gt nhiél di khi khémg dai. \ o5
_ o . Ty ViLl
Lwomng khi trong bal tap nay co khoi lwong di bigt va thay
doi khi cluyén Lrang thal,
: ; Hinh 13.2

Trong qua trinh chuyén trang thai ¢d hai thing 50 khing
a1 13 thé tich Vovi nhidt do T.

- Lirgng khi ban diu m =100kgce: ¥V =V, T =T, p. = 10" Pa.
Lirgng khicon laim, = (m —am) el V=V, T, =T, p,= 25.10° Pa.

- Viét phuong trinh trang thai cda khili owdng cho hai leeng khi trén:

m

p,¥,=nRT. —pV = I'»TRTL (1]

Il ok
p.V, = nRT, - p ¥, =—=RI ()
Taco: Am=m, —m, [3]

Thay che gia tri 43 biét vao (1}, (2) va (3] tinh dwoe: Am = 0,75 ke
53
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T, [Tay 2iai bai tap vi du 2 bdng céch vé dwémg dang tich thay cho dwdmg dang ap.

2. Hay dimg phurong trinh % = hang 56 dé pidi Baj tip vi du 3.

Iil. BAI TAP VAN DUNG

1. MéL leong khi ¢& digu kién tiéu chudn e thé tch 2 m Néu nén dang nhiét liegng khi nay
Ll dp sudt 5,100 Pa thi thé tich cda leeng khi sé 13

AT me B.1 m- Coikd me I} 4 mi

2. MALhang thim khdng cb cic hd phin chinh nle md G
& Hinhi 13.3.

a} Talsao v0 bong phal dugclam bang chat lidgu dan hbi?

b} Tal sao dé bang bay [&n, ngudd ta phai bom vao béng
méit loai khi o khoi lirong riéng nhé hon khang khi?

¢} Bong tham khiing thudng chi bay 1Eatid A6 cao khodog
tir 30 koo dén 40 km B bi viv Tai sao hing bi vir?

3. Mot binh dung tich 40 dor® chiva 3,96 kg khi oxygen.
[1é1 & nhiét dé nao thi binh cé thé bi v, bigt binh chi
chiu dwge ap sudt khéng qua 60 atm. Liy khéi leong
riéng coa oxygen & diéu kidgn tiéu chuin 13 1,43 kg/m®

4. Mitt hinh chin mét chit khi dooe nén & nhiét 86 27
v dp sudt 40 atm. Néu nhigét dé cia khi glam xudng

Hinh 13.3. Béng tham khdng

con 12 °C va mot niea lwong khi thoat ra khai binh thi piPa)
ap sudt khi s& bang bao nhitu?
5. Minh 13.4 vé& dudng biéu dién bon qud trinh chuyén [ ; ;
Lrang thidi lié&n Gép cia maL leong khi trong hé Loa 36 1Q
(P 1} (1= 2); (2= 3); (4 =4 [4 - 1). Hiy ching 1 e
ratie chi cf mél trong hén qud trinl trén 13 dang Lich. o T
Hinh13.4

EM DA HQC |

m  Cach gii céc bal tip v khili lwdng,

EM CO THE

B Van dung dirgc cde phurong Winh trang thal cha khi 1 Ledng d& gidl cie bai wp cd
lign quat.

bl



chuone 111

Tii tnigng dhige ng dung rong 13 (rong nhigu Iinh wige nhy v hoe, cdng nghigp,
ndng nghiép, ki thudt, dign t,... Kién thic ndo v& 1 truding da lam co & cho nhiing
ung dung nay?

Néi dung
» Ll tniong

- Lyic tif tde dung 1én day dan mang dong dién.
Can ung tu
19 thing, Hidn tugng cim dng dién ti
My phat dign xoay chidu
Ung dung hién wigng cim ding dién L
Dién tii trudng, 56 hinh song dién ti

ity



yV“3 TU TRUGNG

&

el ol

- To dd it mam chém vo ding didgn déu tic dung fue 1én Eim nem chdm, Wiy xung guanh
eliiegg fide oo thin toi b trodag Khang? Tieh chidt oo bde cha t trweng 10 gi? T trwedong
duere bidu difin nhuw thé niio?

I. TUONG TACTU

Béc,
W

\ pec
g s Baz. 3 \\'
a Ném ] H"’“‘\-H.L

ey
: M ?a
Bac. i Bic, ! Ly
i = Ham
’ ;i\ ) } M E\.ﬂh_ o
B _ A 1 e - .
bi Nom G oo Hinh 14.2. Thi nghiém cia

Ograrad (ORxfat] w8 ong tae
Qitka didng aidn v Kim nam ahdm
Hinh 14.1_ Thi nghidm w8 teomg t&e githe nam chdm vor kim nam ehdm
a) Kiny narm chdim e ola
b Kh hal cirecing fn o gafn fhair
Gl M fal cue BRde ten lal gan nhay

1. Khi dwa hai cuwe cing tén hay khac tén cia mat i
nattt cham thing v kim nam chim Tai gin nhau
{Hinh 14.1} thi ching ddy nhao hay uit nhaa?

2. EKhi cho déng dién chay qua day dan ta thiy ldm
nam cham l&ch mil goe so vél pheong han dau 3
(Hinh 14.2). Dy dodn didu gi 8y ra néu ta dii chigu
démg dién chay qua day dan. Trong thi nghiém nay,

kIm narm elidim of Gic dung luc 1én ddng dign khina? DTET“
3. Khicho déng dién chay qua hai tim kim lnai mang, NU
nhe nhw & 1Tinh 14.3, ta thiy hai tdm kim loai didy T
nhauw. 1ldy dw dodn hién twong xay ra néu dong Hinh 14.3. Thi nghigim tuong tae
dién qua hai L kim leai cing chidu. gitka hai déng dién

Twong LAc gitra nam chdm viéi nam chém, gifra dang dién v&i nam chim va gilra déng dién
virl dong dién déu goi La tirong téc tiv. Lwe tirong Lac trong cac triedrng hop dé goi 13 lwc tir,

1. TU TRUONG
1. Khai niém tir trirérmg
Cae thi nghiém d trén cho thiy khi kim nam chim dat gin mit nam chilm hay mét dimg dién,

thi o leec tie tc dung 1En kim nam chiime Ta ndl, xung gquanh sam chim, sung quanh dang
dién e b i
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Tir troedrng L trueerng hoe giy ra bod dang dién hoic nam chiim, |3 mit dang cia vitt chiit ton tai
xung quanh déng dién hodc nam chim ma bicu hién cu thé 13 syt hién cia hee tivtac dung
lén mdt dong dién hay mét nam cham lkkhac dat trong nd.

Hay md t2 mat thi nghiém khao sat luc tie do nam cham tac dung [én dong dién.

2. Tinh chit ¢o bin cda tir tredrng
Tinh chatco ban cua tiy trwdng La 16 gay ra lee tl tic dung lén mot nam cham hay mdt dong
di¢én dat wong né. Nhé tinh chit nay nguwdd ta ding ldm nam cham, goi 13 nam cham thiy dé
phat hién su ton tai cia ti trudng.
3. Cam Gmg tir
- DE dac trung cho t trudmg vé mat tic dung hee nguid ta dwa vao mét dai lwong vector
goi B cim fng tie, k§ higo 13 B Khi nam chdim thi ndm ciin hiing & cie diém khidc nhau
trong Lir trodrag thi ndi chunig nd dinlt huedmg theo cde phivong kKhide nhaw, Bigo dé gof ¢
riing co thé col phuong cba nam chim the ndm cin bing tal mot di&m trong tie trudme 1
phurong cha veclo cim ing W B oda Lir trieémig tai diém dé. Ngwid La quy wée 13y chiéu tir
cuc Nam sang cuc Bie oia nam chiim thit 1A chitu efa vecto cdm dng te B,
- Tathia nhim ving lec by tie dubg 1én mat dong dign (doan diy din ob ddng dién chay
guar) liay man nam chd dan trong e trodrtig & digm ndo Idn hon thl cdm dag L a1 didm
dé Lé homn. Do 16 cda cim dog b B duoe xéc dinh & bai sau [xer Bai 15).

~ Tir trwdng deu 12 te trudne oo cam Gng tie B tal moi difm d2u bing nhau,

ll. PUGNG sUC TU
1. Tir phé

DE o the thiy hinh inh trec quan cua v rwdng, ta si
dung cic mat sat min. Cac mat s&t min dat trong Gr trudmg
bi nhiém tr khifn chuing tré: thanh cac nam chiam thir

Thi nghiém 1

{Chudn bi:

- Hip nhua i mot mit trang sudt, bén trong chira
diiu i mat s3t min.

- Nam cham thing.

- Nam cham hinh chiv UL

Tién hanh:

— Lac nhe hop nhiya sao cho cac mat sat phan ba déu.
Dat hdp nhira trén mat phing nam ngang, mit trong
sudl hudmg 1én trén.

- DBat nhe nhang thanh nam cham thang 1én trén mat
trong sudl cila hép nhua réi gd nhe. Quan sat hinh
Anh mat s8t vira dwge Lo thanh trong hdp nhuea

Hinh 14.4. Hr'ph divh eac mat aat
piran bg xung guanh
[Hinh 14 4a). nam cham thang

hi
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&5

- Nhic thanh nam chim thang [€0 khdl mat hép nhua Lic nhe hip nhua cho oo mat
sat phan bd déu oo lai. Tiép tuc 44t nhe nhang hal thanh nam cham thang lén trén
mat trong sudt cua hdp nhya (sao cho hai cwe trai dau cua hai thanh nam cham thang
van nhau) rdi gd nhe. Quan sat hinh anh mat sat wira duoc tao thanh trong hop nhua
(Hinh 14.4b).

- Thuyt hifn tuwong fr nhu frén nhung cho bal oue cimg tén
ciia hai thanh nam cham san nhau, Quan sat hinh aoh
mat 53t vita duve tao thanh trong hip nhwa (Hinh 14.4¢).

- Tién banh thi nghié¢m twoeng ty déi véd nam chdm hinh
chiv U (Hinh 14.5}.

Thaee hidn vide yéu ofin sou: Ey
1. Nhan xét hinh dnh sy phin ba mat sit & khoang giita 0 50 = %
= ) - 2 - A - fe i L T < L7,
c’tla ha{ nam El‘lflrﬂ thfng H}]]h 14.4b va & khodng piiva Hinh 14.5. Hinh &nh cic mat 3t
cua hai nam cham thang Hinh 14.4¢. phan b xung quanh nam cham

2. Nhin st vé hinh &nh st phan b mat sat o gilva hai cge hinh chir U
cila nam cham hinh chit U Tir dé oo thé rit ra két ludn
givé tir triedmg trong khodng gilva hai ciee coa nam cham hinh chir U

Thi nghiém 2

Chuin bi:

— [lép nhwa cd mét mat trong sudat, bén trong chiva dau
VA Inat sak min.

— Ong day gdn véi hép nhua,

- Day din thing.

~ Ngutn dign mot chibu. phds 53 b g v& bt nond

Tide hinh: ong ogy mang dong dign

- Lfic nhe hip ahua ob gin ng div sao clio ¢ac mat sit,
pihiin bid déu &5 bén ngodi v bén trong Tmg ong diy

—  Cho ding dién chay qua dng diy

- & nhe vao hip nhwa 48 cae mat s3t phan ba 6n dinh
(Hinh 14.6).

Tién hanh thi nghigém tuwong te vid diy din thing ta thu

dwoe hinh anh nhu Hinh 14.7.

Thiee hién cdc véu cdu sau:

e %-%5- .- - Ll i It -I. I::;
R £ 1__.‘ e : ¥ '... iy
; “*‘a%-;é%s ey
1. B8 63 hinh Anh sw phin b mat sit phin b sung quanh Hinh 14.7. Hirh dni cacm
i e o : ahdn b HUAD quanh
dong dién thang. dong didgn théng

2. Nhin xét ve hinhinh su phiin bd mat sit bén trong ng diy vi bén ngodi dng die

£
in
2y

3. Sosanh hinh dnh v sue phin bé mal 530 & bén ngodi dng day wii hinh dnh dwdng s L
cda nam cham thang,

Hinh &nh nhimg dwdng tao ra bod cac mat 53t trong cac thi nghiém trén dwoc goi la tir phd.
Tir phé cho ta thay hinh anh true quan cia tir truedng.
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2. Dwirng surc tiv

D& biéu dién v& mat hinh hoc cia tr mwdng trong khéng glan, ngwdd ta dwa ra khai niém

dudrng sic U,

Dhedmg sike fir 1a nhiimg dwdng vé ¢ trong khing gian cd Gr trwong saa cho tiép tuydn vai no
tai mdi diém tring vai phwong cia vecto cam wag tir taf diém doé, Chigu ctia dudmg sie Gy ia

chiéu ctia vector cim ung 8.

A

g _ i

s EEE
( () )

- ¥

g L
SR

o Eesdme st iy cla nam oy Hlutng ete by cds ddng
afidim hinn ende U i thdng

Hinh 14.8. Swong soe i

Budmg sie tl vé trong Hinh 14.8 twong ing vod cac tic pho
cda nam chdm thing, nam cham hinh chit U, cila déng diégn
thang va dang dién chay qua dng day.

B6i viri nam cham, cae dwonyg siec tir & ngoal nam chim co
chi®u di ra tiv cwe Bic, di vao cue Nam.

- Gide difc diém caa duang sic e

+ Tal mii diém trong Lirieedng, ol of thé ve duoe mil.
dudmg sire Lo di quey va chil mdn md Lhal

+ Cac dwong sirc tr [a nhing dudmg cong khép kin,

+ Noi nao tlr tnedng manh hen thi cae dudne sie toe
& di vé day hon, ned ndo tle trweing yéu hom thi cic
dwomg stre tr vE thua homn.

Ding nam chim thee dat trén duedng siee o, th bidt duge chidu
cia dwdmng stee tir (Hinh 14.8), Ta ding c6 thé xac dinh chitu
clia dudng stec tir theo quy tie ndm ban fay phdi nhu sau;

+ Bl viri dang dién thang: Gior agon eai cha ban tay
phai huermg theo chicu ding didn, thom bin ngan tay
fin xung quanh ddy ddn thi chifu tr od tay dén bdn
ngon tay da i chidu cia dudng ste tir (Hinh 14.9),

dl Bupdng soe bk cla dang didn
chay trang dng oy

Brérng siec tiy

Hinh 14.9. Quy t5c ndm ban tay
phal goi vl dong el thang

ae
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+ B v dang didn tedn v Gng diy:
Khum hin tay phdl soo cho chity tir ef
tuy difn cde ngde tay trong vl chido
dong dién chay gua ode vong diy thi
chigu ngdn tay cdf chodl ra chi chiéu Buing suee tue
ciler dwdng sde tie (Hinh 14.10),

Hinh 14.10. Guy tic ném ban tay phal Jor wii
didng dién tion

12\ 1
Bt mal kim nam clddm nhd wwén il o
phing vuiing ghe i dimp didn thina, r’f v
Khi cit bing, kim nato chidm ndn d o L S

nhir Hinh 14,11, Hay xac dinh chiu cia
dong dign chay qua diy dan,

Hinh 14.11. Kim ram cham 95 trong e frrdng
ciiz ddy dén fhdng mang déng dién

EM DA HOC

B Tir brodetig B Lrodeig Twee gy va hdd dong dign hobe nam chitn, T mdl dang v30 cliat din
tai xung quanh déng digén hode nam chiim ma bigu hign ey the 14 sw xudt hidgn cia lee
tie tac {iL,Lng lén mat dang dién hay midt nam chiim khao Jat tronge nio.

m Pwrdhig s L 1 nhikng dodme v & trobe khing gian o8 L radeig sao cho HEp tuyén
wii na Lai i didm Leing vof phweng coa vecly cam Gng L Lai didm dé. Chidu cha
durdng siec tir 18 chigu cin vecto cim dng

» (idi thich dwoe npuyén Lac hoal dong cida la ban,

B Néudwee dtig dung eda nam chim trong cude séng nhu tu déw Ly, nam chim dign.

&l



LUC TU TAC DUNG LEN DAY DAN
MANG DONG DIEN. CAM UNG TU

15

@

II_‘.I
Tinthy chélt cor bdn cdo L tradeag 10 gy ro o tie tde dung 6n mit noen chim hay indt ding
dicdn dit trong i tradreng . Vay Tue to ed 6c didm sho the noo?

1. THi NGHIEM VE LU'C TU TAC DUNG LEN DOAN DAY DAN MANG DONG DIEN
PERLAG sa e W Gie dung 1én doan dy din marg doma Bién mgodd 1 siedung thid binhe Hinh 151

“Thi nghiém
(hodin bi: Thiét bi thi nghigém gim:
~ Hap gb co gan cacthist bi dudd 3y

+ Nam chiim diéa o0 gan hal thm (13)
thép (1}, -

+ Doncin(Z)cogingatrong {3 vd -
lchép ndivoi khung day dan (4},

+ Haampel@cogoihando2AG)h(6L || = *
+ [lai bién wé xoay 1001 -2 A (7). Hinh 15,1, B& tai nghigem & 10 vd odm dag B
+ [lai cénp tic diing d& dao chidu déng dién qua nam chdm dién va khung day (8), (9).

- Khung day n = 200 véng o6 chiéu dai mdt canh { = 10 cm (10).

— Lare ké cf gicri han da 0,5 N (11

- H¥én chitiwdme Lir trwdmg Lot 16mg mam chiin dign (12]

Negudn dién mol chigu, didén dp 12 V [13] v cde diy ndi,

Tidhn hanh:

— N hai coe cin ngeon @én DE vad hal chit dim trén hiip gd. Cam khung ddy vio khop

nfi trén don ¢in, sao cho canh dudi cia khung diy ndim trong tir trodmg coa nam chiim.

- Dong cong tac didn,

Thiee hién cie yéu ciu s

1. Quan satva giai thich hién teeng xay ra vol khung day.

2. Quan sit dén chi mromg tir triromg rong long nam charm dién, cic cue olia ngudn dign ndi vod ldung
déy, chiéu chuyen déng oia khung déy, tir do xac dinh chifu aia cam tng tirbén trong long ham chiam
difn, chitu déng dién v chifu oia lee Hrtac dung 1én doan div dan mang déng dién 1 rong tr rudmg.

3. D dodn hign Leong x3y ra néu déi chidu dong diégn chay gua nam chirm dién hode khung day

4. Dé xudt cach xdc dinh chiéu cia lye .

Tir két qua thi nghiém va nhiéu thi nehiém khac
ciing cho thiy:

- Khi che dong dign eb codmg 36 1 chay qua doan
ddy didn dat trong L Lrwdeng Lhl xudL hién Ly L
F e dung 166 doan diy din mang dimg dién.

Lyt F oo phurong vudng goc vivi doan day dan
Hinh 15.2. Phuong, chidu coa e i T 18c

mang dong diégn dat trong tr trudnyge va vuong
goc vl dudmg sirc tie (Hinh 15.2}

dung ldn doan déy ddn mang ding dén | I3
fron te e g cia aan chém ol U

&l
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Chidu cia Iy tir dwye xac dinh theo quy tac ban tay tai;
Ddt ban tay trdi san che vecto cam g & B hwdng vao long
Bite tay, chidu Lie of top dén cde ngdn Lay wing wii chidu Pl ¥
divng dign, thi ngdn way cdi ehodi ra 90° chi chidn cia e ter i A
F tde dung ién dong disn (Ilinh 15.3). R 7 v e g

il

tat

S0 dung quy Bic bin Gy (ril 48 kiém ching chidgu chn B AE S, i v A i
A - i : : [ 3 Vi IV B L
lwe tir tac dung 1én thanh kim loai MM, trong Hinh 15.2. e _rm-:ﬁ Lay r{-m' i

. 86 LGN cAm UNG TU
1,

Ba day dan mang dong dién dat trong tir troedmg nhue Hinh 15.4,
1. Hay sac dinh phugne v chiu cia bee o te dung 18n day din & Hinh 1544, 15.4h.

2. Trong trudmg hop Hinh 15.4¢, ¢6 hue tir tic dung lén dav dan khéng? D doan lye tr cdn phu
thude vao yéu to nao khac?

T thrdm TErtrion TCr tripder .
el g Cr frifeeng Clusy et
—_— @ Chigu dong dién hudng
yuing Qoo [ agoal vao
. o e frong frang ovd
| £ Bong di8n DS B —— e h g et
' ; = — () Chidu dong dign hudng
- wLang poe o trong v
Cromg didn nooa! trang giay
a) k) (o]

Hinh 158.4. D&y d8n mang dong dign 85 trang (0 freong

Biéu thirc

Dol 260 o la goc hop boi dong dién I [doan
diy din L mang dong dién diL irang tir
trwirngl} v dudng siee L [Hinh 15.5].

Tigp tue tién hanh thi nghiém nhue md ta o e e T T —

ir e L Trong 4, B leot choe L 1 wd goc

o thay ddi, cac két qua cho thay thwong s
T F o T I — — "

turonye ng b i Vi o déu 14 cac hang 56. Nghia 14 36 lon oia lee te F tic dung En doan

vacto cam ong b & Mt gée o

day din mang déng dién t 16 vad chidu dai L cda doan day dan, ti1é vei cuéng dé dong dién 1

o T‘ ot
chay qua doan day va ti |& vo1 sina. Moi cach kkhae thi thuwong sd T o0 gia i lkhng ddi
=101 0

Do do, vorl mérnam cham nhic dinh oo thé lay thuong 56 nay lam dai lwong dic oung cho tir
trudmg vé pheong dign tic dung lwe Nawdi La gol theong 56 nay 1a dd 1én coa cdi dog W
cla il rerrng 13l vi ] khao sat, ki higu 13 B

F

Bz —— (15.1]}
[l.gince
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Tir céng thive {15.1), ta co thé mit ra:
F = Bllsit (15.2]

Trong dd: B 1a cam dng tir;

113 cudme dd dong dién;

L chigu dai doan diy mang déng didgn dat trong toe trsrng;

re 13 gdc hop béi doan day mang déng dién va vecto cdm Gngtir k.
Cing thive [15.2) 13 cong thide oba dinh TudL Am-pe v luc e Bic dung 18n doan diy dédn mang
dimg dign ddl Leong Lir Leodmpe déu.

2. Ponvi
Trong hét 51, don vi cam dnp tle La tesla [T).
Mot tesla (1 T) 12 d 16m cm tng tir ciia mét t trwdng déu ma khi ta dit vio trong nd maét
dong dién thang co cwdng do 1 ampe vudng goc voi cac dwdng st tir thl méi mét dai cia
dong dién chiu tac dung ciia mat luc tir bing 1 niuton.
Trong céing thire [15.1], F do bing niuten (N), | do bang ampe (A) +3 L do bang méwL {m).
I

Cimla
VIITN=1kpms=nén 1T =1N/Am=1kg/As?=1kgd s

1. Xét motdoan day din thang oo chidu dai L = 1 m, ¢d déng dién [= 3 A chay qua dwoc dit
Leatyg Lir Lrudrag déu e cdm g Uiy B = 510 T Hay xdc dinh dd 1ém cialee UWr Lic dung
1én doan day dan mang dong dign néu pheong coa diy ddn hiop vii vecker cm Gng L
mol goe G

2. Mat div din dai 50 om cd donpg dign chay qua duge dit vodng poc vl t tredng i do

1T

Icvn e (g tie 153 5 'l

1) Néw ¢ 104 electron chay qua diy din trong mdi gidy th cudrog 46 dong dign chay
qua day din bang bao nhidu? (Cho biét d6 lon dién tich electron la |¢] = 1,60-10°4C)L

b} Tinh a6 lén cha lue tir tac dung 160 diy din.

Il THYC HANH BO B LON CAM /NG TU
1. Muc dich thi nghiém

Xac dinh 46 lon cam ang tir cua o truong déu.
2. Dung cu thi nghiém

Dung cy thi nghiém nhue Hinh 15.1.

3. Thiét ké phwong an thi nghiém

a) Tir ching thie (15.1), Wdy cho biét dé xédc dinh cdm dng Ur thi can do cdc dal luegng nio?
b} Nén dat gie a bang bao nhidu? "Tal sao?

€] M ta cac bwrdc tén hanh thi nghiém dé do dwec cam img tir ofia nam cham dién.
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4. Tién hanh thi nghiém i o .
Bang 15.1. 8&t guo £6f nghiém do odm

a} Treo khung diy vao diu don can. timg tiv oo nom chim dén. Trudng hop

h) Biéu chinh khung diy vufing gac vii veclir = 9F; chifn dai ddy dién ddt trong tir
cam Ot oia nam chim dign (o= 907). triedmg nam chdm L= nl = 20 (m}

¢} Bigu chinh gia trong v diy cing luc ké dé L
[ee ké do dwrere Luee Lk . e
W nghigm (8 F - qp

d} Batcdng tic nguin dién, Dicu chinh cudng =) = T
do déng dign qua nam chim dién & mic - - iy
ban ddu 0,1 A. Xac dinh pia tri ciia lee tiv F = B B e

v iR 3 ' - 3 0.3 a7y oulZ

s S 4 04 0,09 0011

e} Thay ddi gia tri cwdng dd dong dién qua
lkkhung day mai ldn tang lén 0,1 A. Doc gia trl cwimg dd dong dién | qua khung day va xac
dinh gid tri lwc tlr T qua e k&, ghi két qua vao wi nhu vi du & Bang 15.1.

r} Panh diu cde didgm thue nphitm 16n hé truc toa 46 va v& dudng thing di gin nhit cic
diém thwe nghiém [tham khéo linh 15.6).

FM
a,10
0a%
D,UE 1 5k —1 — ! 1 1 — | - _- A - [k 1 -
0,07 | | | | . .

0,08
nas ] | ] e
0.04
0,03
0,02
1,01
0,00

0 a8 01 ois 020 4,25 030 035 040 045 050 1A
Hinh 15.8. 83 thi quan ke Fvad]|

5. Két qua thi nghiém

— Tinh ﬁ va dién vao bang nhu vi du minh hoa & Bang 15.1.

- Tinh gid tri trung binh, sai 50 phép do dd 16n chim dng tir B cia b tewdeg narn chim.
Mfrgr et v ddnhogid FELgud LRI pohidin:

Nhin xét ve nguytn nhan pay ra sal 56 cia phép do va d¢ ra glal phap dé plam sai 50 do.
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® Luctr [ tac dung lén doan day din dai L mang dong dién c6 cwdmg dé 1, dat trong ti
triedng d6u oo cim ung O B co:

Biém dat Lai twung diém cha doan diy mang démg digy;

Phwong vudng sooval | va B;

Chigu tudn theo theo quy tic ban tay waj;

i leen: F = BlLsin.
" Veoto cdm gng tir B ciia tir ruwdmg tal mot didm:
— €A phuong Lrithg wé&i phuong cia bam chdm e dil L diém dé.

- Cachifu ditir cue Nam sang cuc Bic cia nam cham thic @it tai diém dio.

- CodélenB=

Isinog
m (ch xdc dinh 46 1 clm Gog b c0a b trodeng déu bing thigt bi thi nghigm.

m Gt thich duoe nguyén e hoat ding ca o dém e

TAU PEM TIF

Tiau dém tiv 13 mdét phuong tién giao thonge chay trén dém tir trudng, ta viin hanh rit 8m,
khiing rung Vicwva khiing iy ra nhigu tigng do nhu o trayén thing.

Tau st dung co ché nang, ddv v din 181 dé khi di chuyén vl 16¢ 46 can ma Lu khéng bi

bay ra khol bé mat duwéng raw = - = -

Cor ché day: Khi Lir trudmp clia cic ‘\\
nam chiam dién dat & hal bén thanh |" |
duedrng ray twong tAc véi Uy trudng %, '
cia nam chidit sido din &L Lrén e Hes 5] /
thinh 1o s& sinh ra lee &3y o _

Tuurdetyg i plifa Lruede {Hinl 15.7) HIntFTa 7 LI rhady

Co ché ning: Co ché nay twong tw nhw co ché day nhung
vir mye dich nang tau 1én. Banh xe & duwge ndng lén kld
Liu dat 1 tée dé i han, O Wae do 1éi han, lwee 1 Lic ndy
da L dé ndng tiu ledn rén dwivng ray (Tlinh 15.8).

[1& théng din li; Bing cdch sir dung tinh chdt cia nam
cham, cing cire thi day nhau, khic cire thi hit nhau, hé
thang 14l ¢ nhiém vy gitp tau cin bing, dn dinh tiu woi Hinh 15.8. G ché néng
dudrng ray ki di chuyén.

&b



16 TU THONG. HIEN TUQONG

CAM UNG BIEN TU

Khi 6 dwang sibc iy xuyén gua et dién cua cudn ddv dan lan bién thién thi trong cudn ddy
din do xudt hién dong dién cdm wng. Hiv cho biét co nhitng cdeh ndo lam cho s6 dwimg
stkc Eir qua Gt dién ciia cudn ddy dan ldn bidn thién?

I. TU THONG .

; (c]
Xét mt vong day dan kin (C) c6 dién tich 8, dwoc /\

didt trong tir trudng déu T, Vé vecte dom vi phdp £
tuyén 0 cua S Chidu cha i oo thé chon oy ¥ Coéc o

hop thanh bai B va il ki hiéu 13 o ([Tinh 16.1). i J 5
Ta dat: & = B5cosa [16.1)

Bal luong @ gol 14 tir théne qua didén fich 5, \_/

Preen i cia Lir thing Lrang hé 5118 v8he fweber),
ki higu Wh. Hinh 16.1. M3 3 dudng sire 1 xuydn qus
Tacd: 1Wh=1T1m- digr iich 5 gidd han boy vong ddy dan ki (C)

Khi cam dng ti B vuong goc vol mat phang vong day thi a = 0, ta cd: cos « = 1. Néu vong
day co dién tich 13 1 m?, theo biéu thive [16.1), ta co tri 58 cha tir thong bing da lom clia cam
g tir.

Trong triedng hop ndy, ti thing qua mét don vi dién tich cia vong dity trong tie tredng of
vecler phip liyén cha vimg diy A3 song song vl vecler cdm dng We v of 46 16n biing 34 16n
cam dng B.Do di, Lir théng o6 thé dién ta 6 dudmg e tir xiyvén qua mat dign tich nan dé.

\
X

Hinh 16.2. Cac dudng suo o xuvsn gua Hinh 16.3. Cée dudmg sde b yuydn gua
dide tioh gide hian bt khang ddy frarg cign Hoh gict Ren bod Khwng day frang
frurdeng Rom g a 18 gde nhon trirding o goc & 18 goc i

Tir biéu thirc (16.1) hiy cho biét trong rwdng hop nao thi b thong qua vong day dién tich 5
@i han hivi didn kin (G} ob Wi 56 bing 0, o6 tri 56 dowong, el a6 am.

4k
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Dé lam bk thoéng bién thién, co thé bifn dii time dai lwong 0, §, o rong biéu thic [16.1). ay
@ xudt cic cach co thé lam bién thidn tir théng qua et dién khung day dan mém ndi véi
dién ké thinh mach kin trong cie Lradrag hop sau:

Trudmg hop 1: Khung diy dan dat canh nam chim vinh cin (1inh 16,4}

Trudng hop 2: Khung diy dan dat canh nam chiim dién (Hinh 16.5).

A +
I
i B
S s
‘ L= l..lI
H
I_'_I I—| 1 ||—
Hinh 16.4. Khung ddy din kin va Hinh 16.5. ihung déy din kin va
nem chém winh oty n1am chan aisn

=
kD Néu dong dign di vio chal £, vl rachil [} thY kite dién k& 18ch ve& phia (+] (1&ch sang
plidi}; ngoeee ai, kim dién ké 1éch vé phia (=) (1éch sang 1rai).

I, HIEN TUONG CAM UNG BDIEN TU
O Lop 9, ta (3 biét jchi 50 dudng sio b xuvén gua Het didn ol cudn ddy ditn iin bidn thién thi
trong cudn ddy din do xedt hidn dong didn cum dng va hitn teone xudt hién dong dién cam
e ndy ol 14 hidn tusrng cam ong didn tie

Tir cic cach lam bifn thifn tir thong qua cudn day dan ldn, hiy 42 xudt mot s6 phuong an
thi nghigm minh hoa hién twgng canydne dien tix

Thi nghiém 1
Chudn bi: Mam cham (1}, cudn day (2], dién
ké (3] vd cdc diy din.
Tién hanh:
~  Bé tri thi nghiém nhuw Hinh 16.6 va diéu
chinh kim di#n k& chi ding vach sa 0.
Quan sat chidu léch ooa kim didén k8
trome ede trudig hop sauw:
+  Dich chivyén coe Bie eda nam clidm Lai
adn cudn diy,

Hinh 16.6. Th! nghiém vod ham oham va cuon

+  Dichchwyén cuee Bic coanam chim ra xa diy dn

cudn diy,

éf



B C!IUONG I U RUGING

T k&L gud thi nghidm guan sdt dwoe, Do Bign cde yéu cow sou:

1. Ehindo kim dién k& dich chuyén? Kim dign ké 1&ch khéi vach 0 ching 16 dign gi?

2. Giaithich s bién thién tir théng qua cudn day trong cac trivdme hop trén.

3. Nhan xet v¢ mai lign ke gitia sue bién thién cia tir théng qua cudn day vod su xuat hién
cua dong dién cam ung trong cudn day do.

Thi nghigém 2

Chudn bi:
Mam cham dicén (1], cudn day (2], dicn ke (3],
khod K (4), nguén dién (5], bign tror (6] va
cac day dan.

Tién fink:

- Lip mach dién nhe Hinh 167 v digu chinh
kim dién k& chi ding vach 6 D.

- Quan sal kim dién k& khi ddng hede ngil

Klioi k. Hinh 16.7. Thi nghigm voi nam chém dign va
- Dong khoa K rii di chuyén con chay trén audin day dén
bién Lrdr sang Lral hode sang phal Quan sat kim dign k&

Tir két qud thi nghidm quan sat dwec, thiee hién cdc ypéu ciiu sau:

1. Khidédng, ngdt khod K hode di chuvén eon chay tréa bign wde thi kim dign ké cd 1&ch kKhéi
wach £ khfing' Gial thich,

2. Khidéng hodc ngat khod I, dai lwong nao trong céng thie (14.1) thay déi lam xudt hién
démg dign cdm dng Lrong cudm day didn kin?

Diura vao cong thite tic thone (16.1), ta thiy ring lkhi mat trong cdc dal lwong B, § hodc o thay
déi thi tir thong O bién thién.

Cac thi nghim teén v nhiéu thi nghigm tueng e khae chubng o sing:

Fhi tar thing quis codn ddy dan kin bign thién thi trong cudn ddy din da sudt hige mit dong
dién goi la ding dién cdm teng. Hién twong xut hign dong dién cém ing trong cudn ddy dan
god L hién tweng cim idng dién ti

Hidn twong ndy chi tén taf trong khodng thed gian il thing qua cudn dév ddn kin bign thign,

Il. CHIEU DONG BIEN CAM UNG. BINH LUAT LENZ

bis]

Bé xdc dinh chifu dang dién cim (ng trong thi nphigém 1 [Hinh 16.6), ta o6 the st dung so
o thi nghiém fueeng te nho trén Hinh 16.8.

Khi dich chuyén cwe Bac ciia nam cham lai gin hodc ra xa cudn day din néi véi dién ké thi
chidu dong dién cadm dng qua cudn day dwyc mo ta nhw trong ITinh 16.8.
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a) Dich chuydn cue Bic clda nam cham jsi gdn b) Dich oheedn coie S8c cie nam chim ra xa
CLGN O&Y ciidn d&y
Hinh 16.8. Thi nothism v chidu darg dign cam ng. E, ta i higur cam cang tor cida e ireedng do ddng digen
edm Gy frong codn ddy sink ra; E Id cam g i cda & frordig nam cham

Tix thi nghiém, ta c6 nhan xeét rang khi nam cham lai gan cudn day {ﬁ,_, va Eu nguec chitu -
Hinh 16.8a} thi Lir traedmg cua dong dign cdm dng lrong cudn day o6 xu huedhg npan can nam
chim lai gan né; com khi nam chm ra xa cudn diy [E__ va B chng chigu - [Tinh 16.80) thi tr
trirdrng cia dong dién cam ¢ng lal co xu hrdmg ngdn can nam cham ra xa no.

Nhin xét trén vé chigo coa dong dién cam g oo thé phat bidu khai quat: Didag didée cim
gy xwddt hién trong mach kin od chiéu sao cho tr trwdng do né sinh ra od &de dung ching lai
si bign thién cua e thing gua mach fin dd. Phat biéu nay 1a ndl dung dinh luft Lenz vE chidu
ding dién cam ang,

Hay %ic dinh chigu quén cda cudn diy (2] trong thi nghiém 2 ([linh 16.7) v& van dung dinh
ludt Lenz dé kiém chimg chidu dong dién cam teng trong cudn day nay khi ddng hodc ngat
khosd K (4]

IV. SUAT DIEN BONG CAM UNG. DINH LUAT FARADAY

Néu mat mach dién kin ¢6 dong dién thi trong mach tin tai suat dién dong, Do do, ta goi suat
dién d8ng sinh ra dong dién cAm dop trong mach kin nhu trong cudn diy din (thi nehiém 1
va thi nghiém 2} la sudt dién dénpg cam (ng, ki higu e ¥ cac thi npehigém a4, khi cd s bién
thién eiia tir théng qua cuén dav dan kin thi trong mach xudt hién sudt dién déng cam ine.
Thue nghiém ching té rang: Dé fdm cia sudt dién ding cdm ting trong mach kin tf 18 vdi téc
dd Bidn thidn cdo e thdng quo mach. Phat bigu ndy duge gol 13 dinlu ludl Faraday vé cam dng
didn Lir.

Meén trong khoang thid gian At i nho, € thing qua mach kin bién thién mdt lueeng A thi
Al 5 . B ﬁ ; . ; -
‘I{ |4 tdc di bién thién cia b thing. Vi vay, dinh luit Faraday oo thé viét:

A
Al

-k

L

15

AL



B C!IUONG I U RUGING

Trong hé 81, hé 5d 1 18 k= 1. Néu ké dén dinh luat Lenz thi cong thive xdc dinh suit dién ding
cam umng duec viet duwdi dang:

A
M=
At
Trong trwdmg hop mach dién [ mdt cudn diy o6 N vong day thi:
)
_ NAe
At

Trong dd & 1a tie thong qua dién tich piod han béd mét vong day.

Thi nghiém vwéi thanh kim loai MN gt a N
trén hai doan day dan dién M{ v3 NP

dure ndi wirl ampe ké thinh mach dign /_/

kit nhu Hinh 164, Mach dign duwoe dal f A ‘J

Lromig Ui Lrudmg déo of cam Ong br B

vudng goc voi mat phang MNPQ Xac /' :
dinh chiéu dong dién cam (ng va biéy = l
thire sudt dién déng cam dng trong mach

lshi thanh lgim loal trvot dbu voi o do v Hinh 16.9. M6 (4 i nghidm thanh kim loai trirgt frén
trén hai doan day dan. hai dogn déy dan

EM DA HOC

m Tir théng qua dién tich § dit trong tir trwong déu B ding dé difn ta s6 dwomg st tir
auyén quadien Lich 5 do: & = BScose Ty Lhiding oo don v weber [ki hidu Wh.

ol
<y

N

» [ién twong cam tng didn tiv chi ton tai trong khoang thai gian & thong qua cudn day
dan kin bién thién.
®  Binh lufit Lens vé chiéy donpg dign cim dng
m  Binh ludl Faraday +& dé 1dm clia sud dign déng cdm dng trone mach kin,
Biéu thire sudl dign déng cam ng;
A

g —=N—
At

Trong di, N 14 56 vong day va 14 tie di bién thign cia b théng qua mach kin.

®  Néu diwge nguyén tic hoat done oia may phat dién.

2
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Cho nam cham thing rof qua cuén day dan ldn. Cudn day nay deoc ndi voi cim bidn dién thé
(Hinh 1610} thi La =& thu due sudt dign déng coa cudn diy nhue md G trong Hinh 16,11 v
16.12. Thi nghidrn ndy chimg 16 trong lue sinh oing 1m bién thién e thdng qua cudn diy dé
sinh ra sudt dién déng cdm (ng, nghia 1A co ndng da chuyén hod thanh dién nang. Do dé, bin
chit eia hign tugmg cim dog dign Lir B qud winh chuyén hod oo ning thanh dign ning. Nha
bede: e Favaday (Fa-ra-dy) U ol o Gén kKhdm phad ra hign teeng niy lim cosérdé oo
Phuerng thike sin xudl dign nidng midd cho cudie cich mang klwoa hec Fn thi hai trong lich s,

E{\'ﬂl E 3
15
AH'" L, [ E0 h:&r'-adng chit g
[} l_KFiraTh kA wEean
j 1 EuTAr s oot Rl
[K5)
— ||

23 —1gd pd tli."l." [l o 1l Lol Ghd  JEE ‘tlmi-:l
i ol Tisn g cAm g

LoEAl fam S AEm e w
B J " A dryielm nadn diy

u:

Hinh 18,11, 84 4 Siréfdl'@'] i cla cudn ey kY
tha ctee Béc cia Ram cham o
sudng frude
HI:IE":I kY

G amla'mﬁaL—-m
1 raEm chE I rR
o et

b T S 1 1] [ERE P o (VR |1 t[ms'i

Sl Gl s50 Jag
Ehi Bais sopymoaiasa

il b'erwur Lo day

Hinh 16.40. 84 & thi nghigm gdm nam
chém, cuin ddy ndi vol cdm bign d¥R e piok 16,12, B3 (i sudt dign dong e cudn ddy KT
tha cuc Mam coa nam cham rod
Xuong trude

71



MAY PHAT DIEN XOAY CHIEU

Dang dign xoay chidéw dwoe st dung rdt phd bién trong dét sdng. Dang dién xoay chiéu duoe
tao ra tdng cdch nao?

1. NGUYEN TAC TAO RA DONG BIEN XOAY CHIEU

Xét mot khung ddy dan MNPQ oo dién tich §, quay d8u voi tic w) Ty
8 goc wo quanh mdt true 00 vodng goc wir cacdwdng sivc cua ' W

. M -
mét tir trwémg déu cé cam tng tiv B (Hinh 17.1). s o
A = B
Theohién Ligng cim ang dign Lo G o o Bai 16, trong khung e e
iy xudl hién ol sudl dién déng bign ddi theo thérd pian: W f
M

e=E,cos (wt+p,) (17.1) =

Trong di, E, = B5a L4 suat dién dong cue dai trong khung

ddy; p, 13 plia han da cha gudn dién ddng. Hinh 17.1, Kfung day darn MAPQ
i i Qs OO Ol vadng odo

NEu khung day din MNPQ co N vong day thi suft dién dong
cue daf cia khung day 13 E, = NBSaw,

vor cam wng iy B

Sudt dién déng bién dii theo thiv gian theo dinh luit dang cosin (hodc sin) trong hiéu thie
[17.1} dwrye poi 13 sudt dién déng xoay chigw. Chu ki T v tn 55 [ clia sudt dién dong lién hé
wibl Gin sd pic o hivl cic cimg thio:
i (8.0 =

iy T
Khi ndi hai dau khung diy dan trén voi dién tro thudn R tao thanh mach kin, thi dong dién
trong khung dy dan bifn thién theo thid gian véi tin s6 bang tan 50 clia sudt difn d6ne xoay
chigu. Dong dién nay gol la déng dién xoay chidw.

L

'I'_

(Hz)

Do dé, nguyén tac tan ra déng dién xoay chigu dea trén hién twong cdm tng dién tir 13 [Am
cho tir théng qua khung diy din hign thign didu hod theo thir glan.

25 N
1. Khung day din trong Hinh 17.2 & vi tri nao thi sudt dién ddng cd giad tri cuc dai?
Gidi thich.
2 Gid s tal thivi digrm 1, W thiing qua khung diy din phing MNPO 1
I = BScosa = BScosut
ITay chimng b, sudt dién dang cam tng xuat hién trong khung day nay ed dang:
¢ = BSwcos [wt + ¢ (V]

22
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hAat chu ki ciia sudt dign dong KE:E:.' chiawu

Hinh 17.2, M 12 st dign ding roay chidu khi khung oy MNED guay trang e fredng B

Dipa trén npuyvén te tao ta dong dign xoay chifa, hiny thue hién cac nhidm vy sau:
1. Lam thé nao A& dan dimg dign ra macl ngodi ki khung diy dan quay d8u leong Lir
Wrudrng (Hinh 17.2)?2
2. Thito ludin vé:
—nguyén tac tao ra sudt dién déng xoay chitu.
- ¢ yeu t0 cin 48 tao ra dong dién sy chitw
— Lliét ké phurng An L va domp dign xoay chigo.

Il. DONG DIEN XOAY CHIEU
1. Biéu thiic dong dién xoay chién

Néu ndi hai diu caa khung ddy dan MNPQ (Hinh 17.1] véd deab maclh Liéo thy dign thi giia
lai diu doan mach cd mdl higu didgn thé. Hidu dién thé nay bién thién Lheo Lhivl gian theo
quy Tudl dang cosin (hodc sin) goi 13 higu dién thé xoay chiéu hay dién dp xoay chidu. Dién
ap xoay chiéu ci cing chu ki tn sa w0l sudat dign ding xeay chigu v co dang:

u=Ucosfint +¢ ) (V) (17.2)
Khi dd, ding dién chay qua mach didgn Géu Ltho 13 ddng dién xoay chigu of dang:
[=1cos{wt+g] (A} (17.3)

Trong cac bigu thiee (17.2), {17.3):

= uwvi i tweng Gng 13 gia tri diégn ap tie thivi vi coong A dong digén tiec thad tai thid diém
= U, val, tuong g 1A pia tri cwe dai caa dign ap va cudng 46 dong dign xoay chigw,

- w14 tAn 56 goc clia dong dién xoay chidu, o6 don vi la rad/s;

= o ap, Lan Dot 1 phia ban S cda dién dp i cwdng d6 ding dign xoay chigu,
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Cac dai legng (wl + g} va ol + ] 13 pha cha dign dp vd crdng dd dang dién xoay chigu;
Ap=1p - p poi 13 di léch pha gitea didn dp va codmg dd dang dign xoay chiéu,

Deng didn o cravng dd bidn thidn dide hod v therd gian theo quy fudl cia hdm cosin fhode sin}
nhe Bidn thive (17.3), goi 1a ding dign xoay chién,

2. Gid ri hidu dung

Dang dién xoay chign cing co the dung nhiét nhe ding dién khing i
Cho dong dign xoay chidu cb cudmg dé =1 cos{uwl + ) [A) chay qua doan tnach chl o6 dién
trix I, nihidt hespng toa ra trong thad gian € {d0 1dn so vl cho ki T eda ding dién) 13 (.
Cha ddng dién khéng déi cd cwirng di | chay qua dién tré ndi trén trong eling khodng thiv
gian t sao cho nhiétl lwong Lod ra cang bang (.
Nawdi ta dd thidt lap dwoe mai lién hé gilva gid wi [ va gia tri cuc dal I clia cwdng do dong
dién xoay chigu:

] =i [17.4}

Bai leong | goi 1a gia tri hidu dung cla cwdng 46 dong dién xoay chitu hay cudng 46 higu
dung ¢la dong dién xoay chifw,

Mgyl 1 cling ic dinh dwoe mai 118 1é gids gt tei higo dung 1 vd gid 1 coe dai U0 cha
dién ap xoay chicu:

(17.5)

Dua wio dd thi bida dign

cidrma 8 done dEn owoay

chigy theo thid aion nlur

Hinh 17.3, hay thuc hi¢n eac

VO CHU SEL;

— Xac dinh chu ki T [s) va
tan sd [ {IIz) cha dong
dién xnay chigu.

s

— Xac dinh gia tr] cuwc dai
gia tri hiéu dung va pha
ban dau cua cwéng do Hinh 17.3. 84 thi bisu difin cudng @8 dong dign xoay chidu theo
démpg didn xoay chiéu, thor gian

= e e T

- Vit bitu thire cudong dd dong dién theo thid glan,

I, MAY PHAT DIEN XOAY CHIEU
1. Cam tao

24

My plidl dién xoay chign hoat ddng dus trén Lién weong cdm dng dién Ly, ob hai bii phin
chinh [ phan cam va phin @ng Mot trong hai bd phin chinh duee dat oo dinh, goi 1a stato,
phin eon laf quay quanh mét truc, ool La réto.

- Phiin cim 12 sam chém didn hode nam ehdim voh edu ding dé aa va L tredrng,

— Phandmg 13 cac cudn dav dan, trong dd xudt hign suat dién déng cam ting khi indy hoat déng.
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2. Nguyén tic hoat ding

Céc mdy phit dién xoay chiéu hoat déng then cich thi
thil co stato 14 nam chdm dit cod dinh, réto 13 khung
day quay quanh mat truc trong i trivong tao biv stato
(Hinh 17.4). £& din dién ta ngedi thi Gin od hai vanh
Klwwén, wong dd mal vinh Khoyén duoc gln chdl vio
il ddu cia khung diy. G hal vimh kluyén nidy duee dat,
dong truc wird truc quay caa khung diy va cling queay i
Khug oy,

Khi may hoat déng, mdi vanh khuyén of mét chdi quél i
vao nén khd khung day quay, hal vanh khayén trwl Irén
T chid quét, disng dign truyén br khung diy quahai chéi
quét ra tnach nadl.

Cdc mdy phatdién xoav chigu hoatddng theo cich thil hai
o eiato B nam chdim, thodmg 1 nam chdm dign dugo nudi
b dérng didny mdt chigu [eic cudn diy coa v aing cb
151 Sl v xép thanh véng 1edn, Hinh 17.54) « stato gdm

Khurg day

L Uy

Wanh khuyén ,

4 Chai guet

Hinh 17.4. Ma 5 nguyen t3c hoat déng

cug médy phél dién xoay chidu theo céch
thir nhat

g i3}
Hinh 17.5, Rolo (a) va slato (i) oda
mgy phat digs roay chidu

nhifu cwdn day oo 16 sit, x8p thanh mat vang tron (Hinh 17.56) thi khonge cin vanh khuy&n va chil
guét, ma dang dign duec dao true Hép ra mach ngedi biv cac cufin day @@t of dinh.

1. Hay viét bicu thire sudtdién dong cua may phat difén xoay chidéu trong trutmg hop khung
day co N vong day, quay vai toc do goc w trong bir trudmg déu co cam ing tie B [ B vudng

£oc vol tnie guay cia khung ).

2. Visaocan st dung vanh khuyén va chi quét A€ din dién ra mach npoal déi voi cic may

phat dién xoay chiéu hoat d6ng theo cach thir nhat?

Stato [&

cudn déy
Ritto |4 nam
cham dign

Fato ld nam
chém dign

Hinh 17.8. Céc hé phdn cita may phal dén xoay chisu of phan Dng 12 slato

Khi khung déy gquay vol tie 40 cao thivanh khuyén, chol quét s& nhanh mon. Do d, ngwéd ta
ch& tan may phat dién xoay chigu ob state [ phin dog gom nhida cudn diy nhe Hinh 17.6,

Bd phan

Iy dign
-——"_ tatrén
/ stata

Ststo &
cuan day

Fie
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IV. 'NG DUNG VA QUY TAC AN TOAN KHI SUY DUNG DONG BIEN XOAY CHIEU

1. U'ng dung ciia dong dién xeay chiéu trong cudc song

2. Quy tic an toan khi sir dung dong dién xoay chigu

26

Dong dién xoay chigu co wu thé trong viée truyen tai dién ndng di xa, ddn dién dén cicnha
may, xi nghiép sdn xudr, ned déu thu cd st dung dong dién xoay chiéu.

Dong dién xeay chitu dwoe sie dung réng rii trong cude song La nhé vao cac tac dung nhiét,
tdc dung tir, tac dung phit sang va tac dung sinh Li cta nd,

Cac thiét bi nhu quat dién, ddnp co dién, dén didn,.., d3 chuyén hod nang leong dién thanh
cac dany ning Lugne khac nhim dap dng cac nhu cu séng, sinh hoat, lao ding, san xudt,..
Cla Con g

Trong v hoc, déng dién xoay chiigu dieire sie dung dé vin hanh cde thiét bi v 18 bao aiim: midy
chin doan hinh anh (nhw may chup edng hedng b, may siéu dm, may chup X - quang} hode
cie miy ha troe digu tri bénh nhin (nhu may séc dién, may didn tim},...

Théo luin dé thiec hign cic yvéu cdu saw

1. Ngoai thip sang chay may thi déng dién xoay chitn cdn duoc 51t dung vao nhitng viéc gi?

2. Tim hiéu thing qua sich bao, internet v& cie bign phap giam hao phi trong trindn tai
dién ning 4 xa biing dong didn xoay chigu.

bé canh bdo vé an toan dién, ngwdd ta dd dua ra cac bién bao

an toan dién.

Mt 58 quy thcan toan khi s dung dong dién xoay chiguw:

— Tudn thil theo cic bidn o an toin dién.

— Tuyét déi khang cham tay vio chd hé coa dedmg day
dién hay cim vil troee Uép bing Kim loai eim vio 6 dién

- Tranh lai gin nhitng khu vire c6 dién thé nguy hiém.,

- Kiém tra, bao tri cac thiét bi dién dinh ki theo ding
huong dan.

§ Hinh 17.7. Sién cénk béo
—  Madt ngudin dién khi cf thién 1ai, sim sée ari todin didn

Thdo luan dé thiee hién cic véu cdu sau

1. Mhan bitt dwoc ¥ nghia cua nhiing bitn bao an toan dién.

2. Vi sao khiing nén st dung thiet bi difn trong qud trinh sac pin?

2. Visao can lua chon v 1&p dat thiél bi dong, ngdt dién & v 1 phis hop, dé 1iép can nhit
tai gin dinh?

4. Wi saocan hea chon thiél bi dién ob chat lweng, oo ofng sudl phi hop véd mang lwéi dién?

5. Méu tim quan trong cua viéc tudn thi quy tacan toan khi sir dung dong dién xoay chifu
trong cudc song.
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W

Ding dign X0y ¢ hiw i dong dign co cudng do bién thigén digu hoa vod theai gian thee
guy hudt him s6 sin hode cosin.
1= lLeos{uwl+aq)

®  Mdilién hé gitta gia tri hign dung va gia tri cwe dai cua dong dién va dién ip xoay chitu

IEn lwotla: I= L va 1 Y, .
V2 V2

B Dang dién xoay chigu of vu e trong vide ruyen L didn ndng di xa nén duoe siedung
phii hién,

e Mdiy phat dién xoay chiéu hoat déng dwa trén hién teong cdm tmg dién tly, chuyén hoi
cor nang thanh dién nang. May phat dién xoay chigu cé ciu tao gbm hai bé phan chinh
I phidn cém v phin ing. Phian cdm 1 bd phin Lao ra L rrdma wa phidn dng 1 nlidgng
cudn ddy xudt hign sudl dién déng cdm dmg khi mdy hoat dong.

® (C3n tuan thi cac quy tac an todn khi st dung déng dién xoay chitu,

EM COTHE /

m Néu dwge ¥ nghia clia cac thong 6 ghi trén cac thict bi dien.
® Giai thich duoe cach tao radong dién xoay chigu trong nhia may thuy dién,
m D& xudl dwoc mdd 56 hién phip si dung dign an Loan Wwong gia dinh,

My phdt dién xoay chigu ba pla thedmpe dewec sie dung
trong thue t€ of so d6 ciu tao den gian nhoe Hinh 17.8,
Trong dd rito 13 nam cham dién quay guanh true (phin
¢im) cin stato 1a ba cudn diy rigng rés, dat trén wing tron
va léch nhau 120 (phan ang).

Sudt dién déng trong ba cudn dav khi may hoat ding tao ra

e dac digm 13 1&ch pha nhau QYR

Néu sudt dién dong xoay chitu trong cudn day A B la

Hinh 17.8. So g5 nguyén tac
2, = E coswt (V] thi sudtdién déng trong cac cudn day A B odutao oia mdt méy phét didn

va ﬁ.,_EH tirong tng la: yoay chisu e pha

R
e, = ]_',,ms'l N |{‘»‘]
. ’ u 3 )I

- E 2.]: Y o
I P a:U:‘.| i —— | (¥
i + o

i
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CAM UNG PIEN TU

Sac dién Midng diy ngay cdng dwee st dung rdng il
dé sac dién thoai, dong ho thing mink, mdy kit bul,...
Sac dién hoat déng dwa trén hién twong nao &8 truvén
dién tiv ngudn dién dén dién thoai?

Sac den thoai khong day

I. MAY BIEN AP L5i bign p

My bién dp gdm hai cudn diy ob sd wing khac
nhau quin trén mdt 16 kin (100 bién dp - Hinh 18.1).
Loi thodmp 1Am hing cie 14 sit hodc thép pha
silicon, ghép cich dién vii nhau d& gifim hao phi
dién nang do dong dién Foucault (Phu-cd), Cac
cudn diy gdm nhidu vong thwdme lam bing ding,
cd phil lop cach dién. Mét trong hal cudn day cia
may bién ap dwpc ndi vol nguon dién xoay chiéu,
duoc goi La cudn sor cap.

Pién dp xoay chidgu v, gitra hal $hu cudn soedp ob
gid L tay dai theo thisi gian. Codm tud hal dueee ndi
wiri tai tigu thu dién néing, duoe goi la cudn thircip.

Hinh 18.1. G fao don gidn ol méy bidn
ap

Hoal déng cia thdy hign ap do trén hién Legng cim Sng dién e Dong didn ceay chiéu chay
tronyg cudn so cip gay ra b thing bidén thién qua cudn thir cdp, lam xudt hién trong cudn thi
cip mt suit dién ddng xoay chigu thay 46l theo thod gian, Khi dod, néu do dién ap xoay chigu
W, & hai dan cudn thircap thi thu duge gia tei oda no thay d6i theo thid gian tuwong ing, Néu
mach thi cip kin thi cé dong dién chay trong cudn thir cap.

Do cdu lao cha may bign ap, hdu nhe mol dudig sde U chi chay trong 161 bign dp nén L
théing qua mai ving diay & ca hal cudn bing nhau, sudt dién déng cdm dng Lrong mdi vong

diy cang bang nhau.

1. Dnra vao biéu thiie sudt dién déng cdm ung clia dinh luit Faraday:

L A
¢, =—N—0
e " = = - "~ ‘Iﬁt
Hay chung to mai lién hé sauw & ﬂ
U, N,

trong do, U. va U, [an lwpt la dién ap hiéu dung gitka hai dau cudn day so cdp va cugn day
thik edp; voi N, va N_[an luot 13 56 vong diy cia cudn so cap va thiv cap.

2. Gial thich nguyén nhan xudt hién dién ap u, & hai dau cudn thir cap.
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Sac ditn thoal khéng day hoat déng dua trén hién twong cam dng dign tr nhu may
bitn ap. O trén sac co cudn diy dwor néi vol dng ditn xoay chity, dong vai trd nhw cudn
s cAp (1lnh 18,2} Phia sau cla dién theai cé cudn diy droc ndi wéi pin, ddng vai trd nhue
cudn tha cdp. Khi dat mat sau ciia dién theal [én mat trén cta sac thi hai cudn day ndy dwec
dat canhnhau (ITinh 18.3). Déng dién xoay chifu qua cudn diy ciia sac bién thién sé sinhra
sudl dign diing cim Gng lrong cudn diy dé sac pin dign thoai,

p—— Ci&n thoai

_ Pin dign theai
= Cudn day dan
dLrore ol v
pin dién thoal
Mattrén cla
— sas kKhéng day
Cudn day
 dén tong sac
kh&ng day

Hinh 18.2. Hinf anh cldn ody treng sao dign Hinb 8.3, 0 18 cdo cudn of&y frong
khang day sac wa dign thogi

LF’

&

A

II. DAN GHI TA PIEN

Dan ghi 1a dién of ciu Lan dac,
khéng co hop cing huwdmg
(Hinlt T8.4a). S0 1 @ nghe
Aure dm phat va L didy dan
L nihér sy cudey ddy can mg
gan vao dan & bén dudd sdu
iy dan oy,

}'\.

AR e

1EEE

-y

HLLEE]
ISR

o

Vi day dan bang thép nén
doan day dan nam sat ngay
bén Lrén nam cham cia cudn
diy cam omg dwgc L hoa, a)
nghia & nd wd thanh mdt

5 N Hinh 18.4. 2} San ghi ta @dn, & D&y dan va cudn o8y cdm ong
natt chiitn co coe tr duvre i trong dén ghi ta dién. MAT cudn 08y c8m ting odm Mt nam oham
iz tshier Hinh 1845 witeh el b (1 8 BER e mdt cudin aay (21 S8 noay duwdi gy
dar (31, Cudn day (2) duge ndi vt may tang 6m

Trong Hinh 18.4, khi gdy day dan (3] thi no dao dénge. Khi da, tie trudng ona doan day dan
(3} gay ra su bién thién tie thone qua cudn diy cam Geng (2} nhe theé ndo?

Fle
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Khi ti théng qua cuiin diy (2] thay A6 thi trong codin diy xuithign dong didn eim ing, bién
A6 el vé chigu va cudrbg 46 pho hep vé dao ddbg cha diy dam, nghia B cing Gin 58 vird dao
diong cia dm. Done dign cam e dwee dua dén may ting fm rai dén loa lam ta nghe duoc
dam do diy dan phat ra.

1. Tai sao day dan ghi ta dién can lam bing thép?
2. Vi saa dan ghi ta dién o cdu Lao dic va khong cé hap cong hiréng ma ta win nghe duoc
am thanh phat ra tie day dan?

3. Vin dung bigu thiw v sudt dién ddng cim dng:

A

e

At

hiy gidi thich vi 530 khi gdy day dan mianh hode nhe thi dé te cia am thav dai trong dng.

Néu maL sd dng dung don gidn khide cda iéEn teong cm gmg didén Lir ong cude sing.

'

m Npuvén Eic hoat ding cia may hién ® Van dung dinb luat Faraday va dinh
ap, dan ghi o dign dya 1980 hién luat Lens d€ pial thich dwoc mit
tirgng cam denge digén v, dinh lodt si tmg dung clia hién trong cam
Leny, dinh huit Faraday, itng difén tir trong cudc séng nhw

plianh dién ti, bép tir, sac dién thoai
khing day,...

Dong dien Foucault

Trong thi nghiém vé dang dién Foucault (Ilinh 18.5a), khi tim kim loai K dao déng, né cit
cAc dwdmg stee tie ciia nam cham. Do dé trong tim kim loai sinh ra dong dién cdm Gng. Tam
kit loai divng 12 nlanh, i dibng dign cim dng tong Gm kim loal of Ee dung ngin cin sw
chuyén déng cda chinh t3m kitn loai dé.

Néw mat khai vat dén dat trong ti truong bifn 48 theo théd gian, thi trong khai vat din do
ciing sinh ra dong dién chm ng, Dong dién cim Gng dwoe sinh ra & trong khai vat dan khi
vat din chuyén doéng trong tir trudmg hay dwoc dit trong tir trwong bign thién theo thii
glan gol la dong dién Foucault.

il
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5) # 15 tEm lum loa) (dong hay qham) ién B) Thay tém kim jogi ¥ héng tém kim los!
khdi durre frac vao thanh T, She # dao oo kank ve dao dong gilre hal cue ca nam
darig frog H brirdng oiiia fal ol ollE cham, nd 58 dao dong duoe l3u for

nam chidm thi no 24 odng fai fkfqa nhanh

Hinh 18.5. TH nphigm v& déng dign Foucsal!

Dac tinh chung cua cac dong dién Foucault |3 tinh chit xody. Néi cach khac, cic dong dién
Foucault 14 cac dwdng cong kin trong khai vat dan, Ditu ndy giai thich vi sao néu thay tam
ldim loai litn khdi trong thi nghiém Hinh 18.5a bng tam ldm loal cd ranh x¢ nha Hinh
18.5b, thi thay t3m kim loai nay dao ddmg 15u hon, vi khi dé dién teé clia tim kim loai doi
viri déng dién Foucault tang, lam cho cwdng dg déng dign Foucaolt giam.

Dong dign Foucault of nhigu dng dung trong thue & nho trong luyeén kim, m dém i

trerdrmg, ché tao bép tin, diing hi do dién, phanh dién ...

Dong digén Foucault ciing oo tac hai ddi vod thiét bi dién. Vi du nhu trong may bién ap, do
tac dung tod nhiét clia déng dién Foucault 1am 16 hién &p ndng [én giy hao phi dién nang.
D& gifm tac hai oda dong dién Foucault, rong may hién ap, ngwii ta khing ding 181 hién ap
lién khai, ind diing nhing 14 thép pha silicon mdng ed phad lép son cach dign ghép sat véd
tihiau vi 3L song song wii dudrig siee L Lam nh iy didn ede caa 160 bign Sp dai wii dong
Foucanll 5& Wang 180, 13m gidm e dung Lod nhiél cda nd.

51
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Thuny sdng dién L oo gém rdt nhico vimg rfue Adng ngoci, td ngool, G sdng nhle thy,.
Séing dicn tie dove too thimh vi fon trovén ol thif nao?

1. LIEN HE GIUFA DIEN TRUGNG BIEN THIEN VA TU TRUGNG BIEN THIEN
1. Tir trwrdng hién thidn va dién trvimg xoay

Trong thi nghiém v& hién tuong cam dng dién iy, khi
cho nam chim roi qua dng diy, tir théng qua dng day
Idn bifn thi¢n thi trong dng diy xudt hién dong dién
cam ting (Ilinh 19.1}. S xudt hién clia déng dién cam
tng ching té trong ddy din dd xudc hién mar dién
trieéng, oo chidgu & chiéu cua déng dign cim ung;
dudmpg sie cda dién woedmg mad nay 13 cic dedng cong
kit Dién Lrudmg c6 Ut chidl nay 1 dign trudmpg xady.

James Clecrk Maxwell (Giém Co-léch Mic-zoen) 43
phin tich bn chit cha hién tuong trén v cho dhnge
dién trudmg xody van xuit hifn ngay ci khi khong
co dng day va val tro cua cac vong day giip ta nhan
bift dién trwdng dy trong sudt thol glan tir thing
bién thién.

) ) _ Hinh 19.1. Thi naiidm vudt hisn disn
Khdi quit ban chat coa hign teong teén, Maxwell k€t fnng wody kv nem cham rot qua dog

luiin: FTrong vtk khing gion ci e brodemg ién thidn Ay

thea thivi gian thi trang vong o0 xedl bidgo mol didmn

triedrag xody.

So sanh zu gidng nhau va khac nhau giiva dién trwéng gay ra bovi dién tich ding yén va dién
Lrirdring xnay.

2. Bién trudeng bién thién va o trudmg

Trong thi nahigm Hinh 191, khi tir tredvig bign thign theo thd glan 1am xudl hién dién
Lrwdrtig xosdy. MELciu hid ngeeoe Tal ¢f thé dit ra 14 dién trudmg bign thidgn theo theéd gian eb
lam xudt hién tiv trwdng khong?
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Thi nghi¢m véi dong dién xeay chitu qua tu dién cho
thay dién trudéng bifn thién theo théd glan va lam xudt
higw tir trudng. Khi mat tu dién dang tich dién hodc
phang dién, do s thay doi dién tich trén cic ban tu dién
thi gitka hal ban tu dién cd mit dién trwdng bign thign
tweng dwong vol mot dong dién goi 13 dong dién dich
[Hinl 123} Chinh ddng digén ndy gdy ra Ur redng. Cic
duwdmp sde cia UWr Lredmg ndy bao quanh cic dudmg sde
cha dign rvdng va ludn khép kin

3. Bién tir trvdng

Maxwell d3 dua ra k&L ludn v& mdi liégn quan chil ché
pitia dién trudng bidn thién vatoe tredmg bién thign:

Tir trwdrmyg bién thién theo thoi gian sinh ra trong ihing
gian xung quanh mot dién trwdng bién thién theo thod
gian; ngwoe lai, dign trudng bién thién theo thoi gian
cing Sinh ra mat tir trwdeng bidn thién theo théri gian trong
khong gion xung guanh.

Ml vily, hai trudeg bign thign niay cling thn tai traong
khisng gian, of the chuyén hod o nhau trong mittrwdng
thang nhat, goi la dién to truong (Hinh 19.4).

Hinh 19.2. Jamaz Clacek Maxwal!
(TE33-TR7I), ata wat i nguds Al

mi

B
|

Hinh 19.3. 8ign treromg Bign ihign
witka hal Han fy dgn va o fredng
do b0 sini ra ffrwdng oo tu dign
dang Hok didn, dlén trudng
dang fEang)

B hién thign

A b /-‘_"“
{ == g ‘:'Jr ) 1'Il %
- =T ™ LA
B ol A L2y
| e 5
£l N E
ki&n thign
a) b

Hinh 19.4. Sign to udng

a) Digr frudng bign thign géy ra & trudng
b)) Tir frudng Bidn thidin gay ra didn trudmg

Surbién thign cla tr teudmg va didn treetrmg bao gdim su Lthay dai chigo v védi 16 Tuy nhidn,

Lai mai digm trong khing glan, vectr cam dng Lir B lufin vuting goc wirl veclor cudrhp 4o dign

Lrudrng E.

S0 sinh digm khide nhau co bédn gita didn b trodamg wid dig

N e, L frieomp.
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il. MO HINH SONG BIEN TU
1. Sw tao thanh song dién tir

Méu tai diém O cd mit Jién tring bign thign Ey, thi theo két luiin ciin Maxwell, tai vinge lan
cin sé xudt hidn mdl 1ir Lrodmp hién thign B Tidgp then, vicd L redrng hidn thidn, nén lai
xuit hign mét dién tradma E. hign thign & ving 180 cin khic, roi lrong L, Tal xudthign Ba,..
Cir nhu theé dién truedny va e trodenge lan truyvén tronge khéng sian nhu minh hea & Hinh 19.5.

Qud trinh lan cruyén dién tir tredng trong khong gian dwoc goi 3 sdng dién tie.

b E. hidn thign

=

SN

ty

Hinh 18.5. Siytao thanh sdng didn
2. S lan truyén séng dién tir
Tai mai didm trong qui trinh troyén sang dién i

- Vecte cudmg di dign iz E lubn yudng goc &l veclo cam dng b E, ca hai vecto nay
ludin vubng pdc vivi phwong truyén song. Do do, song dién tr 13 séng ngang (1Tinh 19.6).

- Ci E vA B déu bifn thin digu hod theo khdmg gian va thed sian vi ludn déng pha
o S . Phucng truydn séng

E) E -

! W o i A

B gdng
Hinh 19.6, S lan truvén somg didn tr

1. Néumdé hinh song dién o

2. Hiy cho bigt phuong truyén séng dién ti- trong Hinh 19.5.

3. [heavio ma hinh séng dién tl, hay chiing tosonge dién tiela seng ngang, of the lan truyén
trong chiin khong,
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Song dién tie truyen dwec trong chan khong,
Trong clidn khing, sdng dién L cb bude song A 1S

A=cT 2
Pm i e
f

Leong dd o 1 Lhe dd anh sdng trong ehdn khang, T 1 chuo ki cha dao déng dido we, 013 Gin 56
cha sdng dién 1.

Trong qua trinh lan truyén, song dién tir mang theo nang oo Song oo tin s cing cao thi
kha ning truyén cing xa. Séng dién 0 tudn thee quy luft truv@n thang, phan xa, khie xa,
piao thoa v nhidu xa gidng nhu séng co

1. Sang dién tie khic sdng cor o di€m nan?
2. Phat biéu ndo sau diy 13 sai khi ndi vé sdng diégn Li?
A, Séng di¢n tir [a dién tie brudng lan truyén trong khéng gian.
B. Sang dién to khiing lan truyén duoc trong chin khing,
. Séng dign Lir 12 sing ngang,
Y. Tai mét dism trang khéng gian Lravén sdng dign U, vecle: E vl vecto B lubn dbng
pha nlau.

B Aéu L3 mil khoang khdng aian of W redmg bien thidn theo thi gian thi weong khedng
Ehiiitig giatedd xudl lién maLdién eodng hidn thign eo thsd giam (goi B didn (rudme xody).

m Néu i méL khodng khéng gian cb dién redmp bign thién theo Lhivi gian thi trong
khadng khing gian dd xudt hién mé L Ledeng hign thign theo thiv glan. Budng sic
cha Wredpwdng bao gidrcong khép ki
Séng dién tir 13 qua trinh lan truyén dién L tredmg (rone khéng gian.
Seng dién tl truyén duoc trong mol moi trvdng vat chat, ke ca trong chan khong, Pay
chinh la swe kkhidc bigt gliva song dién tir va s6ng oo,

® T dd ban truydn séng dién tir trong chn khong bing tc 48 Anh sang,

® Tai moéi diém trong qua trinh truydn séng, cae vecto E va B luén vudng goc vl nhau
v vudng oo vivi phuony truyén song, Song didén ti la song npang.

B Budc stng cda sang dién to trong chin khéng 14 = ¢T, trong 3o ¢ 15 t8e 4 anh sang
trong chin khdng, T 1a chu ki cua dao déng dién ti

e cOTHE J

M ta dwpe s lan truyén séng dicn tie trong khéng glan.
B S0 dung mda hinh séng dién tie giai thich dwece tinh chat cia song dién o

te)



p.{1) BAI TAP VE TU TRUONG

[ B il ede il ip vé tr trideng thi oftn dung nhiing kidn thie co bin ndo?

1. MGT $O LUV ¥ TRONG VIEC GIAI BAI TAP VE TU TRUUNG

FPhan tir truéng bao ghm nhiimg néi dung chinh nhw; mé ta te wwéng, hee tiv tic dung lén
doan diy din thang mang dang dién; cdm (g dign ty; dong dign zoay chidu; sdng didn L.
1. Luru v khi giai bai tap dinh tinh

Cac bal tip nay thudng yéu cAu mo ta tinh chit cia ti trudne, xac dinh phweng, chita cia
cam ung tir B do cic loal dong dién tao ra; xic dinh phwong chifu aia luc tiv tac dung lén
doan day din mang déng dién; xdc dinh chidu dong dién cdm dng xdc dinh didu kidn xuit
hién dong dign cdm tng; md td qud trinh lan truyvén song dién tiy; gidl thich cc ting dung clia
lwe tir, hign neong cam ung dién tle trong divi sdng wa trong K thuit,...

2. Lwru y khi giai hai tap dinh lwrong
Cac bai tip nay thudng yéu cau van dung céng thie xdc dinh dé lém cia lwe tir tic dung lén
doan day dan, céc cong thivc tinh sudt dién déng cém ing, cong thire xdc dinh sudt dién dong
clia mdy phat dién xoay chigu; cing thive vé méi quan hé giiva cac dal lwong hiéu dung ciia
déng dién xoay chiéu trong may bién ap,...

3. Luru ¥ khi giai bai tap thi nghiém va bai tap do thi
Cac bai tip nay thudmg yéu cdu van dung cac kién thic va ki ning tién hanh, thu thap kit
qui, it 1i 56 liéu, phan tich db thi. D& giai cic bai thp nay cin lwa y viéc chon truc toa di, don
wi cho phi hgp.

Il. BAI TAP Vi DU
1. P mit nam chiem lai gin wing diy nho Hinh 2007 Hay xdie
dinh chiéu dong dién cim dng trong ving diy va cho hiét
wing diy 58 chuyén ddng vé phia nio?

=
le]
- Cam (g tiv cia nam cham co chiéu di vao cue Nam (5), dira Hinh 20.1
& cure Bac (W),

- Vinam cham dang lai gin vong day nén tle théng qua vong day
tang Theo dinh ludt Leng, trong ving diy & xudt hién déng dién
cam ung b chidu chéng lai sy ting cha tir théng. Déng dién cam
(ng G3o ra citn g L P: nguere chigu wii cam img i B cila
natn chim, suy ra cdm ing L B of chigu tr phii sang trdl

Hinh 20.2

— Ap dung quy tic nim ban tay phii suy ra chifu cia déng
difn cam Ong oo chigu nho Hinh 20.2.

B4



CHLONG I U RUONG gl

— Cam1ng tir cia vang diy co chiéu di vae mat Nam, di ra & mat Bac, suy ra mat doi dien
clia vong dav voi nam cham la mat Bac,

- Viewe Bic cha nam chim lal gin mdl Bic cda vong diy nén vong diy hi diy ra xa.

]

Mat dav din oo chifu dai 10 om dwoe dit trong tir rwdng déu co cAm Gmg tir B=5.10 * T.

Cho déng dign o cwdmg d6 10 A chay qua day dan.

2] Xdc dinh lwe e tie dung 18n ddy dn khi ddy din &L vudng poe v ciim g Lie B.

b) Khilwe 6y tic dung cé dé 16m bang 0,043 N, xic dinh géc gifta cdm ing tiv B va chitu
déng dién.

(el ki

a) Lt F of dic digm:

— Difm dat tai trung diém doan day dan mang déng dicn [

- 6 phuong voiing gde viv doan diy d3n mang dong didn [ vl cim dng tir B o6 chigu tudin
theo quy the bian Ly il

- Bolon: F = BlLsine = [5.1071.0,1.10.5n90" = 0,05 N.

b} Ta co:

[ 0,043

F=BIlLsina —sino = = ;
BIL 5107100,

=L 56, Vay =617

3. ML khung diy din phing cd dign Uich § = 20 am®, ob
N = 100 vong diy (Hinh 20.3), quay déu woi Loe do

l o : s . #
50 vang/pldy quanh mdt truc vudng goc vl cac dudmg ? -
sire cua mot e trudng déu co cam dng te B =01 T, Chon "TS' = »
3 ‘..- " Bl - -~ 3 i .r_‘{'
e thir gian t = 013 e vectrr phedp tuyén A ooa dign tch 5 III!; 3
T [} A

cila khung diy ciang chiéu vivi vecto cim Gng tir B va

chidu dwong 1 chigu quay oia khung diy.

a] Viét biéu thirc xac dinh tir théng qua khung day. Hinh 20.3

B) WiELbigu thive xic dinh suit dign ddng xuidl lién trong khung diy.
(réeti
a) Khung diy dan quay déu véi thc dd gde: oo = 50021 = 100w (rad,/s).
Tai third difm ban @hu t = 0, vecte phip tuyén 0 ooa dién tich S cia khung day oi chiéu trimg
virl chifu vecto cam ang tie B cia tie trwedng, Pén thid didm t, phap tuvén 0 cla khung day
da quay duge mot #oc bing wt. Lie ndy tir théng qua khung diy 1a; & = NBS cos{wt),
Whie vay, tir théng qua khung day bién thién didu hoa theo thad gian v& tn s goc o va v
BL Lri ey dal (hign A6} 1 & = NBS.

ThayN=100,B=0,1T, 5 =20 cm® = 20. 107 m* va w = 1007 (rad,/s] ta duge biéu thire cua
tie théng qua khung day [a; & = 0,02cos(100mt) (WhL

57
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b} Tir théng qua khung day bién thién diéu hoa theo théi gian, theo dinh luat cim tng dién
tir cua Faraday thi trong khung day xudt hién mat suat dién déng cam ung.

Sudt didn ddng chin dng xudt hign ong khung diy duge xide dinh theo cong Lk
s
¢ =wNB5cos(wt— — |
<
ThayN=100,B=01T, 5= 20 cm?® = 20. 107" m® vé w = 100w (rad/s), ta dwoe biéu thire xdc

dinh sudr dién dimg xuic hién trong khung day 13: e = 6,28 cos (100t — %] {V].

Ill. BAlI TAP VAN DUNG

1. B3L mél khung diy dan hinh chir nlidl o6 ddng dién T E T T
chay qua trong Lir truedmg, sao cho mat phang khung
day vudng aoc vivi cac dutmg cam g Lo [Hinh 2004} / I | | T//
thi luec tir | I |
A. lam dan khung,

B. 13m khung déy quay. Hing A0

. Tam nén khung.
[v lhéng tac dung len khung,

2. B¥at médt thanh nam cham thing & gan mét khung day
kin ABCD nhuw Hinh 20.5. ¥ac dinh chitu cua dong
dién cam tng xudt hién trong khung day khi dwa nam
cham lai gan khung day.

A ML wing diy phing gitd han dign tich 5 = 40 om?
it trong e trodre déo o chm dog e B = 01 T,

Mat phitng vong diy hop vl cim irmg tr B Mt o
o= 30% Tinh tir thong qua 5.

Hinh 20.5

4, Hinh 2006 1a anh chup thi nghigm do
Lt caq nam chim vinh cou tae dung
1én doan div din dat trong tir troimg
Bidt day dan duoc ¢d dinh vao gia thi
nehigm (1) sao cho phwong cia doan
day din (2) nim npang vudng soc vii
Voot cam ing tir R cla nam cham (3]
va khéng cham vao nam chim nam trén
can. 84 lidu thi nghigém thu dweoe nhu

trang Bang 20.1. Trong dé L 13 chitu ~ Candigntl
dai doan diy din mang dang dign dal
Lrong Ly trwerng, B 1a 48 1dn oda e U Hinh 20.6. Thi nghidm do e t

lAc dung 1&n doan diy dan, 113 cudng 46

diing didn.

i
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Bang 20.1. Két qud thi nghiém
I{ﬁl 2,5 5,1 11,17 2042 51 P
L {em) 1.2 12 1,2 1.2 0,7 0,7
F{N)} 0,008 0015 (030 (LO6G 0009 0017

a) Vi sao sir dung can dién ol nhw trong [linh 20.6 6 thé xac dinh dwec dd lém lec ti tac
dunig 1&n doan diy?

b} Tl s 18w eong bing, hiy tloh 86 1dm el dng e B cia nam chiim.

®  Cich gidf cac baitap vé nr trivdme.

Em COTHE

® Vin dung cae Kign thie vE i trudng, hee B tae dung 8o dvan diy dan thang mang
domy didn, chm Ong tiy, dong dién xeay chidéw, song dien to 48 i) cae bai thp ob
lién gquan.

e
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\VASHEHATINHAN

Su kién sao si¢u mdi xuat hién trong dai Ngan Ha dudce phat hién pan ddy nhat la vao
ndm 1604, Mac di vy nd do cach Trai Bt mot khoang cich gdp 6 nghin ti 14n khodng
cach i Trai Bar dén Mat Tedi, nhiing ngdi ta van co the guan sal duge vao ban ngay vi
dé sdng coa nd. Vo nd nav cho phép gidi thich su lao thanh cac hal nhan ndng hon sél.
Bidu dé co nghta 1, khi chany lay vao bil ¢ nguyén 16 ndo ¢d sb bidu nguyén 100 1dn hon
25 nhut sat, kem, bac, vang, thiée, bach kim,. ., duding nhi ta dang cham tay vio cic san
phim 1 phdn Gng tong hep hat nhin trong cac sy ki¢n sao sién maéi. Si7 hinh thanh hat
nhin cdc nguyén 16 36 dién ra nhu thé nio?

Ngi dung
» CAu tric hat nhin
» Phan dng hat nhdn v nang ligng 1ién két

Phéng xa

Comg nghiép bat nhin

i



CAU TRUC HAT NHAN

Klch ihede ngupén b nhd W wre kink hidn of guang hoc hién doi nhét cang kidng Lhé ginp
chamy La quon S30ea. Hot nhdn b kich thede eon ald hon ré nhida fkhodng 0001 Idn) so
vkl nguyén Ll Cde nha khae hac 3 lam thd ndo &8 phat hidn ra didu da?

I. THi NGHIEM TAN XA HAT ALPHA

G hinh npuyén t0 dau tién gidng nhu mt chige banh ngot oo
mén khé bén trong, cdc mau man khd bifu difn cac clectron
mang dién tich dm cd lhdi lwong va ldeh thirde rat nhd so voi
nguyén ti (Hink 21.1). Phin con lai ¢a banh bidu dién phin
cbn lal clia nguvén o mang dién tich duong, ndng gan bang
nguyén tir va chiém gan nhw todn b khing gian nguyén tk.

Nim 1911, Kenest Rutheriord [Fonét Ru-gic-plo] tién hanh
Lhi ngligm kham phi ciu tao nguyén L ving (Hinl 21 2} wh
d& xuat mé hinh ngeuyén e méd ¢6 tén md hinh haah tinh
nguyeén ti. Trong thi nghiém nay, Rutherford stedungchim 0 o0 0 400 chiae: B gt
hat alpha mang digén tich doeng (ki higa o, chinh L hat nhiin ot mdn ki '
nguyén tir Hel. Chium hat nay dwoc phat ra tr ngubn R ban

vao la vang D rit méng (dé day chi kkhoang 4.10 " m], dwee dit ong hop chin khéng G, DE
phar hién cac hat alpha sau lkhi di qua la vang, dng dimg kinh hién vi M d¢ quan sat cic doém
sang phat ra khi cic hat nay dap vao kinh S co phi chit hujmh quang.

Gh&f_l__khﬁng
/j/tg R R
; “' i (i)
| )'I Mguén
. : ~phat hat
} alph=
. i 7
/ e
M
al Hinh w8 pioi cdnh b) Hirk vé mat cat

Hinh 21.2. Bd & thi nghigm tan xa hal alpha
Khi di chuyén kinh hign i tir vi tef (1) dén vi e (2] (Hinh 21.20), tin suft d8m sdng xudt
hién Lrén man § gifm G rde nhanhe Tai vl el (23 viin thiy xudt hign cie ddm sang nhung
Lin sudl (et so wé tal vited (1) efr 104 HEn. KéLqua th nghidm cd the duoe minh hoa nlur
Hinh 21.3.

k|
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lat nhdr
B \Ifch huréerg riguyen b ving
o =i - &
..l._____- i ot
I __I = 3
T = T w
Digue ", h BT ; Hat ahain E
7 . . o - S bl T .__;""'
Tt ar .t ot I o= C—
- ...'rL — = :- + ) s Hasl
e el Maeom———0 ChiY frang e oo T
—— it <. khasing 10° i e
! r o Fraal ez Lij T E
R e hEil W 1 b e
el B P 1
b AR LT = R Sl &
- = —
: - 4 —iB
R BELE Churr
G Irp npuyeén L wing nato
Hinh 21.3. Minfi hoa kst qua thi nghidn 457 ¥a Hinh 21.4. Hign tsong 180 xa hat alpha
hat alpha

Hign tworng léch lurdmg chuyvén ding ctua hat alpha khi dén gan hat nhdn vang goi Ia hign
twrong tdn xa hat gipha [Hinh 21.4].

1. Dapa vao kEt qua thi nghiém tanxa hat o dE tra Lo cae o hol sau:
a) Tan sudt dom sang xuwit hién khi kinh hién vl dvitel (1) (v tel 9ol dién voi nepudn phat
tia o - Hinh 21.2 b) L |30 nhat ching t6 diéu gif
b} Taisao o6 midt s6 hat a dof hwdng chuyén déng khi di qua 13 vang?
c) 58 hat o khéng dl qua |3 vang ma bat lal t&i vi trf (2} véi tAn sult chi bang 10 * lintin
sudt hat o di qua la vang tod vitri (1} ching to dicu gi?
2, Dwra trén thi nghiérn tan xa hat & Rutherford dé xudt mét mé hinh hanh tinh npuyén o
{ITinh 21.5 a).
a) Mo ta md hinh hanh tinh nguvén tir cia Rutherford.
b} Gidi thich med hinh o tao npuyén Lir cua Rutherford dua v ede cdo ted 168 é 1

Khoang trdng

Hat m Rhar
uy dan cia
electron
ai Ia Rink hanh tink sguyén foe ) NG finh dam
g Rufherford frrdiy efechin

Hinh 21.5. 86! sd md hinh nguwyén 1o
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EM CO BIET b

M3u hanh tinh nguyén tir ciia Rutherford khong giai thich dwee dnh bén vitng cua cac
nguyén tir ¥ su tao thanh quang pho vach cfia cac nguyén tit Nam 1913, Bohr [Bo) da
dua trén md hinh nguvén tir cia Rutherford va van dung thuvét lwong tir anh sang dé dé
xudl miu nguyén Ly méi goi 1a mau nguyén Lik Bohr Trong miu nay, Bohr vin gitt mahinh
hanh tinh nguyén tit clia Rutherford nhung di bé sung céc tén dé vé ciu trie nguyén Lk
MAu nay da gidi thich duwoc swe tao thanh quang phi vach clia cie nguyén bk, dac biét 1A clia
tguydn L ledrogen. Tuy nhién, md Winh nguyén L cia Bohe khiing gidi thich duoore nhiéu
Linh chiil eha cic nguyén Lir khac Hign nay, ngedd aovin dung ede 1 thoyél coa Erwin
Schradinger (E-uyn Sra-din-go) d& dwa va ma hinhoddm may diégn L Trong mé hink ndy,
ciac electron of theé xuat higén & moi vi tri trome khing gian npuyén o vod xdc suit nao do
v mit d0 xac swit oo mat cla electron duge bidu dién bing cae dam miy electron (Hinh
21.5h). M& hinh nay ch the gial thich duge quang phé vach oia cae loal nguyén ti

\, J

Il. NUCLEON VA Ki HIEU HAT NHAN
1. Nucleon

Theo mi hinh nguyén W Rutherford, lat nhin tich dién
direrng Bing Fe (7 1 56 thiv b trong hing tuiin hedn, gol
1 56 hidu nguyén 1), wii kich thede caa hal nhdin ran nha.

Hat nhdn dwoe tao thanh bdi hai logl hat @ proton va
sreutron, hatl toal kot ndy oo tén chung {a nucleon [Hinh 21,6,

Proton (ki hiéu p], ¢d khai legng m, = LE7Z62L10- kg,
dién tich 1 g = +e = 1,6. 107 C vi Lat neutron (k{ hiéu n) ¢
khdi lirernp = 167493107 kp, trung hod ve dign.

R i .. Hinh 21.8. Aatanan 1357 6 cdu
khoéi luong nguyén o bang tong khai luong hat nhdn va a0 gém 14 profon va 14 neutron

clectron ob trong nguyén . Hat nhin 6 khoi lwong rit
lém =0 wéi kKhai lwgng cua cac electron, vi viy khéi leong nguvén t gén nhu tip trung toan
b & hat nhan,

P& thudn lol tinl 1edn khal leong eda hat nhin, ngedi ta dinhe nghta ma don vl mdéd gol
L& dern vi khdT heong nguyén tir, kK higu 13 amu. Don vi amu oo gid tr] bang L g lrghig
nguyén L ela déng vi carbon-12:

T == 166054 TiE ky

XKac dinh khéi lueng cla proton va geutron theo don vi amu.

S6 proton trong hat nhan bang Z. Tang 58 nucleon trong mat hat nhan dwoc ki hidu 1a A;
A poi i 58 khél
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Cac nucleon nam sat nhau va khong chiing 13n vao nhaw. €6 thé coi hat nhan nguyen tir nhw
mdt qua cau ban kinh R; R phu thudc vao tong 56 hat nucleon A theo cong thic gan dung:
L

R=1210""A%m) ()

Cong thie 21.1 cho lét qua tot hon vii A » 12, Nehiém lai sy chinh xac ciia cong thive nay
cho cac hat nhan trong Bang 21.1

Bing 21.1. Kich thode odo sedt &7 Aot phdn

Tennaen | sepnm | TOkebogmEras | Mt il Do i

(10'm) A0-*m)
Hydrogen 1 il HRES
Heliuvm i I E 1,F
Oxigen 16 1:5 2t
Silicon 28 2.1 3,1
Sat 56 3 S
Cadimium 114 1,6 46
Vang 197 Y.7 54
Uranium 238 1,9 5,9
,\I
Hat nucleon vin chua phal 1a hat nho nhét, con of cde hat nhd bé hon cfu tao 16n cic
nucleon, goi 1a hat quark (Hinh 21.7).
Suark
fa od @ S o
Tinh thé Phén or ML én o Hat nhir Fraten Electron
10*m 10m 107 m 10-*m 10°%m 10 m
" Hinh 21.7. C& klich thooe cda mat sd tagl Fral wiomd g

2. Ki hiéu hat nhan

Norwedri tar ditng B hidn had hoc X cide nguyvén 13 86 ki hide cho hot nhin, kém thea hai s6 7 wd A
nfy sau; f:l'{

Vi hat nhitn carbon o4 12 nuclecn trong 46 co 6 proton dege ki hido "ﬁt’_'f,

Bé ki hiéu gon hon, npudi 1a thwdimg chi ghi theo dang “X (v du 0.

G4
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1. Trong ki hiéu hat nhan, dai lwegng N = A - Z cho hiél 56 lwong cda loai hat ndo trong hat
nhan? Vi zao?

2. Bang cach ndo oo thé thm duweee 56 Z 92 s6 N clia hat nhan ob ki hidu dang X7

3. Viét Id hitu hat nhan vang [Au), helium {He) va nitrogen (N), biét rang s8 luong nucleon
ciia cac hat nhan nay En luot 1a 197; 4w 14,

3. Bong vi

Cie hut nhin ding v [ nhing hat rhitn oo clng 56 Z, kkac 58 A, nghiu G cang 59 proton va
Kchite s6 neutron,

2

Vidu: llydrogen cé baddéng vi; hydrogen theémp 11H; hydrogen ndng T H con goila deuterium
{ ?]_)j; hydrogen siéu niang :TH con goi 1A tritium J1"|'"J_

Che ddng vi duge chin 1m hai loal dfng vi bén v dang vi phdng xa (khiing hén). Hiu hét cic
miu chat trong te nhién déu 18 hita haop eta nhigoe dng vi

Carbon ¢f ba déng vi chinh 1a ", C,"[C, TC, trong d6 dbngvi 5C va 'O 1a dbng v] bén
chifém hon 99%, carbon tu nhién.

Gial thich tai sap cac chat ciu tao tir ciing mot loai nguyén t6 nharng khai lrong riféng van
¢ thé lkhac nhau,

EM DA HOC /

® Hat ahin mang dién tich dwong, o6 khdi leong san biang khat loeog nguyén th chira
no nhuety kich thude nha hen kich thude npuvén tir ei 107 Fin.
- . o '\. I - I a g - - 1 .
m Don vi khii lwong npuyen tle ki higu 13 amu; lamu ob g3 ] bang — khai hiveng
. -1 = 2
nguyén tir cua dong vi :C‘ ; lamu s 1,66054.10°% kg.

m [lat nhan nguyén tr dwive tao thanh bii cac hat nuclean. Ca hat loai nucleon 13 proton
tnang dién tich +1e ¥4 neutron rung hod vé dién. Cac nucleon co khai leeng xdp <
bang lamu.

m  Ki hify hat nhan X, trong 46 X, A, 7 ln luot 1a ki hidu hod hoo nguyén 16, 56 khai v
50 hifu nguyén tu.

m‘.

® (idi thich dwee thé gidd vat chit vi md da dang quanh ta déu dugc 3o thanh bii cac
hat proton, neutron va electron,

®  Panh pia dugc kich theoce cda hat nhin toethi nehiém tan xa hat o



2 PHAN UNG HAT NHAN VA

NANG LUONG LIEN KET

Chide tem thu phdat ficnh nidm 1971 cd in finh
Rutherford va phuwong trinh phdn ing hat
ihdn duwoe thue higa lin ddu tién trén thé
Gi0t vido niam 19899 Nguot fa did thee hién thi
nghiém phat hign phan wng hat nkdn nfi the
nao? Cde hat vhin cd the bidn a1 thanh oic
frt nhudn fihide ichdng?

Chide tem thu phal hanh ném 19771

= =

I. PHAN ('NG HAT NHAN
1. Thi nghiém phat hién phin iwng hat nhan
Rutherlord di cho chiam hal alpha éﬂc}J
phéng ra tir npudn phong xa ., Po d8t tai
P, ban pha hat nhan ';I\' cd trong khéng [

khi dwoe dan theo dudmg nap va hit khi A
{Hinh 22.1}. Kinh hi¢n vi K dung d€ quan

sdt véL sdng duge tao ra do hat nhin dap ﬂF‘ ]C@

vio man phi hugnh quang S, Tl két qua

_ 5
thi nghiém, dng cho rang cé hat nhan 11 ' = '
trotg san pham. Tuy nhigy, dng chea dua L '_
ta dueee kil ludn vé ban chil dién bién cha Hinh 221, Sor do thi nghiém cis Rutherford

qud wrinh Lo LG Lrén.

Mam 1925, Patrick Blackett (Pa-trich
Bo-lach-két} da sir dung buing swong dé
chup dwoc ddu vét twong tac nay, do chinh
la vélL swong vé nhdnh Lrong Hinh 22.2.
Bufng swong 13 mél buding hod & Lrang tha
siéubdo hoa, cd thé tanra cde vét swong di
to doc theo dwing di clia cic hat mang dién
chivvén ddng ma miL thudmg cd Lhé nhin
thiy duoe. KéL quid phin tich hinh dnh cla
vél suornig vé nhadnh 1 bing chidng glip éng
di tiri k&t ludn: Trong mdt 6 trueng hop,
hat Ic hiin pha viio hat nhin IfN di tao :
ra hai hat nhiin mai 46 14 ng 5% '_II. Hinh 22.2. Anh két qua thi nghism cua Blacketf

'illn e

G
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So sanh t8ng so dién tich, Wng 56 nucleon cla cae hat nhan trude va sau khi twong tac trong
thi nghi¢m nhw mo ti & Hinh 22.2.

2. Cac loai phan dng hat nhin
Wi ta poi gud trinh bidn J6f hat nhdn nay thanh hat shdn fhae la phdn g hat nhin,
Phwong trinh phan tmg hat nhan trong thi nghiém cna Glaclkett 1A
e+ BN = 0w 11

Pluin ung hat nhin thodng duge chia lm hai loal:

- Phdn wig hat nhdn kich thich: 1 qua trinh cac hat nhan twong tde wivi cdc hat khac (v du:
hat nhan, neutron,...} tao ra cac hat nhan mai, Vi du; phan timg phan hach, phan Gng tong
ligrp hat ohén {xem moe 1H o V).

—  Phdn dng hot mhdn b phde 1 qud tinh we phidin v3 eda mdL hal nhin khng bén vikng
thdieh e hat nhdin misl ¥ dy: hign teong phiin o hat nhin ‘j:; Ll dwore citng b Tin diu
tigts trén thé gidk biri Henrl Beoquerel (Hen-ri Be-co-ren) [xam Bai 23]

U = Th 3l

Hay trinh bay su khac nhau gitva phan ing hat nhin va phan ang hea hoe

3. Pinh luat bao toan 54 khéi va baa toan dién tich trong phan ling hat nhén
Phan ung hat nhan [a mot qua trinh vat 1, trong do hé cac hat tuong tac duegexem La hé lan,
de ddr plidm dng hat nhin wdn then nhigu dinh ludl bia wan,

Binh luit bio toan s0 nucleon (bdo todn 55 khoi A)

Trong phdn tmg hat nhdn, téng 58 nuclean cia cde hat trede phdn dng bing ting s6 nucleon
crre e hat tea thinh sau phedn deng. Bdo tadn sé neclean eiing I Bedo todn s8 kRl A,

Binh luiit bao toan dién tich

Tiing doi sd cdc dign deh cig cde Agl Lrede phdn tng bang tdng doi sd cde dién Uch ciao cdc
Aot too thanh sau phamn tng.

1. Hay viél bidu thic lign hé gilra cic 58 khii va bigu thae lign hé pida cic dién Uch cha cic
hat nihéin teoty phan dng hat nhin:
-"L L - r: JJL'\ ts Jle .
i J:-tf}‘?: et S
2. Khi bin pliad 21U bang neutron o ngudi ta thiy ching hop nhit thanh Lal nlin X,
ngay sal do hat nhan X phan ra thanh j‘;MnJ bia hat neutron va mat hat nhan y.
a) Viét cac phwong trinh phan ting hat nhin md ti trong qua trinh trén,
b) St dung bang hé théng tan hoin hiy xic dinh tén goi va ki hiéu cidc hatnhan Xva ¥

i
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Il. NANG LUONG LIEN KET

1. Luc hat nhdn va ndng luong lién két
Lurc twong tac gitka cdc nucleon trong hat nhadn 1o lwe it goi fa lwe hat nhdn, ©6 tac dung lién
kéL cidc nucleon viri nhau. Liee hat nhin khang phdi 13 lee Unh dién, néd khéng phy thudc viao
dién Lich cia nucleon. So véi lec didgn L v lue hap din, lee hat nhidn o cedng dé rdt 1én.
Tworng tic hat nhdn chi didng ké khi cic hat nucleon ndm cich nhau mét khodng rit npan,
hiing hdic shd lon kich thede cda hat nhin, NOD mél cich khie, bian kinh e dung eda luc
hat nhidn ed 1077 . Mudn Lich nucleon va khdi hatahin, ein plidi Wn sdng loeng 48 thing
lure hat nhidn.

Néng heong tdi thidu ding d8 tdch tadn bé s nuclean Fa khdi hol shdn bdng ndng fvong fién
kéhat nhin B
Mubre 4 bEn virng caa mdl hat nhén plig thude vao nang leong lién kéL riéng, ning lignhe nay
durgre Linh Lheo céng Lhire: .
K, = bx (22.1)
A
Hat nhin o6 B, cing lvn thi chng hén ving vi ngodee 1ai.

Vi sae @& tach dwoe cae nucleen ra khai hat nhén cin mat nang heeng 16n?

1. Méu moi lien hé gita dé bén viing cia hat nhin va nang heeong lign két riéng.

2. Gia tri nang lugng lign két ricng E,_ cua ohifu hat nhan duge bitu dién trén d thi
Hinh 22.3. Em hay:
a) Chi rachai hat nhitn ben vitng nhat, wie lueng K cha ching,

b} Xac dinh nam hat nhan nhe (A = 307 va bin hat nhan ndng (A= 160} co E, <82 MeV.

E,,(MeV)
20 T O i e e B R 1 T 1
5 _irlr;m -{IF’I =:FE| ﬁ“f" Wiy |'”p|- i
L LLE P T i hil o
sEpR e Taetle gmh A etebl T T
- --":TH: =g Ly R ._
U
. B
g1 "Ba =
E - :i|_| —
= =
= =
s =
E
*H
= =
S50 1 S e | LA N [ |

a
20 40 &0 &1 100 120 140 160 180 200 23F 240 A

Hinh 22.3. Pirdn b0 g 0 néng fuong ién ket ndng theo 50 khdi cus cac hat nhan

]



CHUCING IV A Lk WEAN A PHCKG X6

2. o hut khoi
Khi 5o sdnh khdi loomg cda T nhin £IIL~. (., = AO0015 amu}
v Lang khai luerng cic nocleon Lao thanh lul nhin dé:
am +2m =2.1,00746 + 2.1,00866 = 4,05188 amuy,

ta thay khéfi lirong cia hat nhan j1le nhé hen tdng khdi Ha
lugrng coa cde nocleon thanl phiin [Hinh 22.4). Les

Tinh chat nay 14 tdng quat dof wol mot hat nhan, Bd chénk
1éch gitfa tdng khol lwong cla cde nucleon two thinh hat
mhin va khdi lwong m, cia hat ehdn goi li 40 hut khil cia
fAat nhan, kK hidu 13 Am;

Hinh 22.4. Minh hioa cac nudaon J3
Am = [ +{A-F)m ] -m, [22.2} lidin ki thénh hal nhén nhe hon chc
P = 2 nusteon thanh phin

Hay Linh d6 hot khidi cia hat nhin oxygen ';{:}, biet khai leong Lal ahin oxygen 13
m,, = 15,994%2 amu.

3. Moi lién hé gitra ning lwong va khoi lwong
Theo thuyél teorse ddi cda Einstein (Anh-xlanh), mét w3t cd khai Teong moth ciing o6 ning
lwrgrmg brong teag 13 B v ngeeors 13l

E = ¢ ({22.3)

V& © 13 tée dib cla dnh sdng trong chan khbng.

Ir--H‘. P e e ] - - - - o - - -
'-!.fl Ciing theo thuyét twong doi cua Einstein, mdt wat co khol lweng m & trang thai nghi sé
conang lwong nghi E = m, ¢* thi lkhi chuyfn ddng vat co khai lwong m va nang lweng cua vat
khi df goi 13 nang legng todn phin E = me?

Xétmén hat nhdn 5%, & trang thidi 1 cd 2 proton vi [A - 2] neutron 1ién két chiit ch véri nhau,
hat nhén cé nang lwong 13 B, = m ¢’ Gia sik, trang thai 2 tng véi hé gom Z proton va (A - Z}
neutron khing ligs két wii nhouo, hé & trang thii 2 of wing legng 1A E, = |'}‘.|1|I_I +[A = %]m_ |t
Nang liong lién kéLE, clia hat nhin ; ¥ dwge e dinh nhue sau:

E =E —I-".I—'[Z'“.rnn+[:a"l.—?.]n1n—m

v =B, L|ef = Amc? (22.4)

Neing heong lién Ikft cila mot hat nhdn duoe tinh bing tick cia d6 hut khal cida hat nhdn vai

thivo s o,
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Héy thue hign cac yéu ciu saw

a} Tinh ndng lwong lién két vi nang leong lign két rigng cua hat nhan 'E'IL::.

h] Tim hé sd chuyén 47 giiea e don vi amu v Mel /o

Il PHAN (FNG PHAN HACH HAT NHAN

Hinh 22.5, 1a d6 thi phan bé
ning luwong lién kit riéng E..
theo sd khdi A diege v don gidn
hod tlr di thi 22.3. D thi nay
chao thdy, I, ecua hat nhan nang
(hg wirl doan db thi PQ) nhi
herti K, chia hat alun ef sé khoi
Lrung binh {ing wéf doan Ao thi
(3T} Do dd, qui trinh bién dii
tir hat nhiin niing vir thianh oie
hat nhin oo s khai trung binh
58 thu dwec cac hat nhan bén
viing homn.

FPhdn g phdn hoch 14 phin

... (Mev) 4
10

‘_-_-'--—-_

Fran hach

Mt nglhap | | Tt hikdn
‘hat mhan

i

30 50 S0 120 450 180 210 240 270 A

Hinh 22.5. Od thi don gian fod phén ba nang liong ién ket féng

thea =0 khoi

g trong dd mdl gt nnda ndng v thanh hai nac nhdn nhe hon. 1al hat nhan nay, hay con
g0l 13 sd3n phim phin hach, of 8 khat Leuna binh v hén virng hon so vé1 hat nhdn ban dbo

1. Sw phan hach coa uraniom

10

Nam 19349, Dtto Hcihﬂ Eﬂt -t Han) {3 lam thi nghiém tiuny, ncutron nhitt [déng ning nho
hon 0,1 &V) bin vao .,ﬁU K&t qui cho thiy hat nhin ,PU vi¥ thanh hal hat nhin cd khéi
lweng nhé hon. Kém theo qua trinh phin hach nay cé mdt s8 neutron dwoc gidi phong

(Hink 22.6).

Phuong trinh phin ing la:

N+ U2 20— 5V - (T4-3gn

Phan ung toa ra nang lueng khoang 200 MeV duwéi dang déng ndng cia cac hat nhan san pham.
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¥~ @ Uil haEp thy neutron thanly ':.[fU' irtrang thai ldch thich.
TRA o
m w L. bl bitn dong,
M Sau khodng 10 5, 511 bi bign dang dén mic khing
thé phue hai

n‘“‘x ""_,,ﬂ e P s 1% O PR
— o Lo phinhgeh thimh 720, S wgidi phdmg Enewrron,
™
e

@ Meutran @ Frolen
Hinh 22.6. Tign frinh phdn hach ctia *, 1)

Cac thi nghigm d3 cho thay ving phian dap phidn hach cda mit hat nhin :'{}i cih thé iy ra
theo nhiéu cach vé khae nhau. Qua trinh ndy ef the viét dudd dang phuong trinh phan dng
kehai quat:

AR UK 5 R B i
Trong d6, X, va X, 14 cac hat nhan o 56 khl trung binh va hiu hét 13 cac hat nhan phong xa;
k=1, 2,3 1350 hat neutron dwge sinh ra. Qua trinh phan hach ciia ; X la khong trive tigp ma
phai qua trang théi kich thich ° j}io khéing bén virng.

T T, - s o TR, - 5 ’ Kol 239 Rl . ;
"L] Ngodi . L concd mdtsd dong vihat nhdn khde nhoe SNp, P, L CL L eting eduinh
chial phidn hach trong L.

Su phéiin hach hat nhin & gi? Néa dac digm phan (ing phin hach ooa uranium,

2. Phan iwng phin hach div chuyén E
(e peotran sink Fo sau Indi phan hach cia uranium 1. Néu dac diém cua phin tng
(hode pluatomivin,. } of thé kich thich cde hat ahdn phan hach day chuyén,
khdc trang méu chdt phén hach too nén nhang phin ;. ik A lu'-urng b b
rng phiin hueh midid. Két qua M ciae phdn g phin ] slibr hanh B g e b
hech xdy ra fide tfp ton ro phan ing diy chuyén v :rj; U. Biét méi phan hach

bodd ra ndeg Tucrang it lim, £l Wng lrang 200 MoV

1031



B C NG 1 VAL LTLIA AN YA BHICKG %A

L

Goilkla 56 neutron trung binh duoc gial phong sau moi phan hach dén kich thich cac hat
nhan _;: 1 khac d€ tao nén nhitng phan ung phin hach mad hinh thanh day chuyén phan
1rng. Khi k = 1 0ng voi phan dmg phan hach day chuytn tat dan, k= 1 ing véd phan hach day
chuyén tir duy tri {Ilinh 22.7).

Trong phan tng phin hach day
chuvén L duy L, € giim thidu s
nealran hi mdl vi thedt ra ngodi,
chil phin hach phiicd khdiloong
[y harn it i fri 081 thidu poi la
khai legng ti han m. Néu chit
phan hach 7L, % Pu khéng
bi nén, khéng dit trong thiét bi
phinxa neutron,... thi khai lwong
L han Leong Ong cua ching d3
dure 1am gidu khoang 0% 13
m, & A7 kg vam o= 10 kg (lam
gidu L hign phap Lim Gng o 18
96 ki Tuertig cda déng »i mang
mudin Leang chit phin hach),

Hinh 22.7. Minh fioa phén ang phén haoh ddv chiedn vdi k= 1
A

IV. PHAN UNG TONG HOP HAT NHAN

12

Phen timg tdng hop hat nhdn la phdn tng hat whin trong do hai hay nhidue hat nhan nhe tong hop lai
thindy mde hat phdn ndgng hen Tiedd thi (Hinh 22.5], o thé thiy qué rinh cdc hat nhin nhe (ing
viri doan db thi MIN) (8ng hop thinh hat nhin od 28 khai ning hen [Gng viv doan dé thi NT} sé thu
dwoc hat thin bén virng hon vl hat nhén dé ob ndng leomg lign két riéng 1én hon.

Vao nim 1927, Oliphant {O-li-phan) a4 ding may gia tée 48 cic hat nhin :Jll twrony tac vol
nhau, k&t gqua tao ra phan dng tdng hep hat nhin @ tién trén thé gicd

‘:H + E;T—T » iHL‘-’l- El,n
Fhan dmg ndy Lod nang leong khodng 4 MeV.
Vi cde hat nhién déu mang dién Uel doveenig, nén mudn chio hai lat nhin nhe (56 khiii nhd) of (hé
herp lai thanh hat nhfin ndng hon, ta phai cung cip cho ching mat ddng ning o lan 38 thing luc
dily tinh dién Coulomb gitia ching vi cho ching tién lai gin nhaw dén mirc ma lue hat nhiin phit
huy the dung, 13m ching két hop véi nhaw, Phép tinh ching to ring, modn o deoc mit dong
nang lom nhw vay, khi ’I‘H phai cd nhiét dé cé 10" K. Trén thwe t&, chi can nhigt 46 vio khoang
10¢ dén 10* K 14 phan tme tong hop hat nhan nay da co thé xdy ra. Chinh vi sw téng hop hat nhan
chi xay ra & nhi¢t d5 rat cao nén phan tng nay con duoc goi la phdn dng nhiét hach.
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Ngoai diéu kién nhiét df cao con phai thoa man hai digo kién miea dé phan dng ting hop
hat nhin ¢ thé xdy ra. D6 13: mat dé hat nhan n phai du lém, déng thiv thid gian At duy o
nhigt dd cao (vio khodng 107 dén 104 K) cling phai da dai. [. . Lawson (Lau-som, nha khoa
hoe ngwedi Anh) da chdng minh digu kign: nAL= 107* 5 /cm.

1. S téng hop hat nhan 13 gi? Néu diéu kién xay ra phan tng téng hop hat nhan,

2. Spsdnh dinh tinh phén ing téng hop hat nhin ¥3 phan dng phan hach & cic dac diém;
nhién liéu phan Gng va didu kién x&y ra phan ing,

EMPAHOC J,

m Phin dng hat shiin L guad trinh hign 461 tie hat shin nay thanh hat nhin khic, bae gm
plidn omg hat nhda kich thich va phita dng hat nhan te phat
® Trong phim tng hat nhan, s khid va dién tich ada hé duoe baa todm.
B Phan &ng phin hach 1a phan ¢ng hat nhan treng dé mot hat nhan nang v thanh haj
manh nhe hon.
® Phan vng téne hop hat nhan 13 phan ang trong dé hal hay nhigu hat nhan nhe téng
hp lai thanh mdt hat nhan nang hon
m & hyt khoi (Am] ena hat nhén 12 46 chénh léch ting khél hong ola cac nucleon tao
thanh hat nh&n va khdil leong oia hat nhin.
Am = [Am + (A=Y |-t
m Nang loong B ovd Khddl lreng m beeme dng coa comg il vl doecc Tign hé edi nhau
thong qua hé thive Einstein:
E=mcs
trong {4, ¢ [a the dd cha anh sang trong chan khing.
B Nang lwotg lién két vigng K, eda it hat ohin of si khaf A hing:
r -
e i*!l.
Lromg 6, K, 13 sang legeng 13 thigo dimg 42 Lich tedn b 56 nudent ra khai hat nhin,
e 13 ning Tugng lién kél hit nhin, Hat nlido chng hén vivng khi E__cing Iémn.

mf

® Nén duge hguyén tie dé bién mét chdt bt ki thanh mat chdt mong mudn.
Wi dwoc tiEm nang khai thae st dung ndng legng hat nhan,

= Gidi thich dege vi sao phdn Gng phitn hach v ting hop hat shin tod ning lueng,
® (idi thich ngudn gic van viL
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I. HIEN TUQNG PHONG XA

1.

104

Khi gidi miéng kim logi Rinh chir thap (+] cing mde hom dd cf
chi uranivm bang idm phim vir d€ trong bing i vai ngdy,
Becguerel di phdt hign rén tdm phim cd 8l sdng oidng ddu
chir thdp nlver finA bén Noowén nhdn ndaa gdy (de dumg 180 phim
dir nif deepre JF trang hdng Ldi?

K&t qua thi nghiém cue
decquere! thue hign
nam 1896

BPinh nghia hién twrong phong xa

Thi nghidm butng siwong: Khi dat mdu quiang uranium
vao trong huéng sirong, chiing ta thiy co nhigu vét swong
mau trang o6 dang nhi cac tia di ra o mau phang xa & cac
huedng v edic Lhiv didim ngau nhign khde nhau (Hinh 23.1].
Cdc vBL sirenp dang Lia nay chimh 13 dedmg di cia cie hat

phéng ra Ul mau quang uranium, goi 13 cic La phing xa. Hinh 23.1. Cée v suong dang
lig xudl féa quenl nidu
CUERD UG

Mgoai quing uranium con o rat nhien chiat oo theé phat ra tia phony xa. Tia phong xa khiing
nhin thdy direc bing mat thudng, nhung cé thé cd nhitng tdc dung nhu: ion hod khéng khi,
gy ra cdc hiéu Ong quang dién, phat xa thh cdp, lam den kinh anb, xuyén thiu lop vat chir
méng, pha huy t€ bao, kich thich mét 58 phan dng hod hoc,...

Hidn trong mdit ot nhdn khdng bén ving L phdc hidn dai thamk mdt hat nhdn khide ding thii
nhdt ro tia philng xa got 1 hidn tuerng phing xo. Qui trinh bién a1 hat nhin ndy con duge god
I3 phiin ra phéng xa hode phin rd hat nhidn Hat nhén khang bén viimg, ty phitn ri duee gol 13
hat nhiin me. Hal nhin dwoc Lo thimh, bén vimg hon doge goi 1 ol nhiin con.

Tim hifw théng tin ¥& phat hién cia Becguersel va thi nghiém trén, cho biét:

1. Hidn turnp phidng < iy raco toh Le phat lay phu tode wa ce yéo 1 méi trdrg nlur
nliét 4o, ap suat,..7

2. Caihé dién khign duge hign weong phdng xa khdng? Tal sao?
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2. Tinh ngdu nhién ciia phin ra phong xa

XéL thi nphidm durge bét (el nhu Hinh
23.2: Neudn phdng xa (1] dwee dat
in midt dau thu phang xa Gelger-Miller
{ Gari-gar Muy-lir] (2} theo mdt phueng
xde dinh. MO0 khi ¢b tia phdng xa tir
ngudn dén diau thu, nd s& g tin hidu
d&n thiét bi chuy@n 44l tin higu [3)
lam loa [4) phat ra mdtxung am thanh
déng thid s6 dém tia phong xa duoc
hién thi trén man hinh (3] 5& nhay 1én 1 dom vi. K&t qua thi nghiém sau méi 5 s lién ticp duoc
Lhé hién wrong Bang 23.1.

Hinh 23.2. Thi ngfiém dém s phing xa

Bang 23.1. Kt qud ghi nhin st ta phdng ko thea theel iiion

Khoangthirigian(s) 0-5 5-10 10-15 15-20 20-25 25-30
Sd tia phang xa 1 3 2 0 3 1

Sit dunig két qua thi nghiém trong Bang 231 hay thwc hién cac yéu cdu sau:
- Nhan xétvé =0 lwong phan rd trong cdc khoang théd gian bang nhau lidn dép,

-~ o thé dy doan duwc thol didém xay va va s leeng cac phiin ra phong xa khénp?

Bing nhiéu thi nghiém khae niva, ngwdi ta da thiy qued trich phong xa ld ngdue nhién, Vi mit
hat nhiin phong xa cho trdee, thisi diém phitn ré cia n6 b khing xae dinh,

3. Cac dang phdng xa
Khi cho ede Lia phiédng xa di qua dign teodng ode W tredmg, cie ta phong xa o th& léch Ltheo
cac cdelt khae nluw (Hinh 23 3} Nawdl ta thedmg phein Toai phdna xa thaah 3 dang nhur sauae
phang xa alpha (ki higu a), phong xa betn (00 hai loai ki higu la 37 va (') va phong xa samma
(ki higu Ly},

Bigntruéng T trurdng
+ + + + = B
B " - =)
L e 1 ot e et S [

a)
Hinh 23.3. Su féoh cée ta phong xa frong didn (medng fa) va e traang (b

10
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a) Phong xa alpha Bia gy Mham Chi

Tia phdng xa « la hat nhdn 11le

pheng o b hot nhdn me cd tde di Tia B
khodag 23107 m/s Ma a lam lon
hod manh méi wwdmg vat chit,
do dd nd chi di dooe khoding v

Tia y

Ci l.rt_:ng khiing khi v dé ding hi Hinh 23.4. ha néng dém xuyén cia cac tia phing xa

Ly giay diay 1 mm chiin Tai (Hinh gus vat chat

23.4). Hat nhin me X thwdng 1 cac hat nhin néng, ¢o 58 khoi A = 190, phin i tac thanh hat
nhin con ¥, déng thivi phat ratia phong xa o, Phoong trinh cda phin ré phong xa o cd dange

Ly R 1
=X = 5 5Y + THe

1. Hiy néu cac tinh chat cla tia phong xa o.

2. Hiy viél phuong winh phin e o cia hgunhin 251

b} Phing xa beta

Phéng xa B goém 2 loal; phéng xa B va phong xa (. [1ai loai tia phdng xa B va p* co ban chat
Leortig et Ty Bt electron r’_‘!c } i hat positeon(*) {DL‘-} pharg ro b hot whdn me ved W G0
xdp xi Wie 04 dnh sdng tromg chin Khang. Tia [ 1am fon hod méd oradrmg it chdd mde Lrung
hinh, né ed thé xuvén qua Ly gidy kKlindng 1 vun nhung of thé bi chan bt dm nhédm day
kheting 1 mm (Hinh 23.4],

Hat nhan thwe hién phan ré tac ra tia phong xa B, ngoai san pham la hat nhén con, cac ﬁ'c
va r,'c: con oo hal oo bdn khac 1d phan hal peatrine [¥] v hat neulrine [v) khing mang dién,
co khii legng nghi v ciing nha.

Fhuong trinh cud phan ré phong #a o6 dang:

A B | P
Twong tiy, ddi vai phong xa B
A Aoy

10

1. Hay néu cac tinh chdt cia phong xa p.

2. Viét pheong trinh phin ra B va B teong dng ciia cic dbng vi o 5+ va LT,

c) Phong xa gamma
Mt <0 hat nhiin con saugui trinh phong xa o hay B dueee tao matrong trang thii kich thich ":',.Y‘.
Khi d6, sy ratiep gue trinh hot nhdn dd chuyén B trang thisi kich thich ve brang thii cd i nang
fwgng thap hom '1'1’ va phit ra ke xa dién tir ¥ od budc sdng 7t ngdn, cir nhd hon 1077 m, con
goi la tia y. Cactia v cd ndng luong cao, dé dang xuyen qua cic vat lidu théng thuomg, vi du lap
bt tong day hang chue em. Mudn can trd dwoc tia v, nguwdi ta thueng dung vat lidu co mat do vat
chat lémn va bié day 16m, vi du Am chi day khedng 10 cm [Ilinh 23.4).
Phurong trinh clia phin ra phong xa y o dang:

At & .

zX ¥ Y +¥

(¥} Pagitran It plidn hat cide clectron, of citmg T furamg vas clectron Mhumg mang didn Hel +a
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1. ITay néu cdc tinh chit coa phong xa v

2. Technetium {":":LT(:F] 13 déng i phong xa v, dwee sit dung rat pho bién trong ¥ hoc hat
nhan dé chup &nh co quan bén trong co thé ngwed. Viét pheeng trinh phan ra cia dong
vinay.

Dwa vao dic diém cac tia phong xa em hiy:
1. G13i thich huwdmg léch coa thng tia phong xa trong dién budmag va trong oy trivésng & Tinh 23,3,

2. Giai thich If do tal sa0 cac tia o, f va v co kha ndng dam xuyén khac nhau

I BINH LUAT PHONG XA. DO PHONG Xa

1. Pinh ludit phong xa

Cdc qud trinh plidn vd phang sa &3 néo & teén 1 gud 1fnh ngdo nhign. Mic dib, &0 mdt hat
nhin plidng xa cho trede, thivi diém phidn e cda nd 13 khing xdc dinh, nhong khi xé1 mét
mau chidl phang xa bao ghm widl sa leetg 730160 cic hat nhian phéng xa 1h1 La ob thé khao
sat su hicén A mang tinh quy ludt eda che hat nhin 40,

Khi thire hién thi nghiém phan ra phéng xa mét miu chit phong xa ‘;? Fn vol 56 hat nhan
ban dau N, ngudi ta thdy ring o sau moi khoang thel glan T = 55 5, chi con mdt miva s6 hat
nhan ciia miu chit phdng xa chwa bi phan ra. Trong qud trinh phan rd phéng xa, 56 hat nhan
me sé gidm theo théd gian.

Thue nghiém wivi cie chit phidng o khie cung thay ring, of sau mdt khodng thir gian xdic
dinh T thi mét nde sa hat nhin hign cd s8 hi phiin e, bién 361 thanh hat nhin khac: T duoc
sol la chu ki ban vd cia chit phong xa.

Diéu dé cé nghia 13 sau cdc thid gian tbang T, 2T, 3T... KT [k 13 6 npuyén dweng), sé hat

. ! i Ny
nhan {sd nguyén o) N, chua phan ra tiong ing bang %, :" ; ?14 . T“ Tirc la:
N. —N, 2k rong do L= kT
hay la:
r ::'
oSN ZT [23.1}

Cang thire (23.1) hidu didn dinh ludt phing

x1: Trowg gt trinh phin rid, 50 hat ohidn chdt Ly
phang xa cin daf gidm theo thikd gian theo Jinh ;

fhwiat had 56 mid,

o7 4

Dinh luat ndy diec minh hoa bang db thi trén
Hinh 23.5.

Cac ding vi phong xa khac nhaw céd chu ki ban
ri T khdac nhau (Bing 23.2).

-T I i

Hinh 23.5. D4 thi minh hos suthay 56 56 hat
nhan chat phang xa con lgf fhdd glan

10
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Bang 23.2. Chu i bdn rid clia mat sd déng vi phong xa

Pong vi ﬁh'ﬁng-xa Chu ki bén ra T
Carbon (¢} 5,7.10% nam
Indine ('211) 8.0 ngay
Oxygen (.0 1,2.10% pidy

Polonium (5 Po) 1,4.10¢ ngay
Radium (; Ra) 1,6.10° nam
Radon (] Ru) 4,0 gidy
Uranium (1) 7,0.10% nam

108

1. Phat bifu dinh nehia chiu ki baa a7
2. Dong vi phong xa '} O sau khoang thoi gian 244 s o 75% s6 hat nhin ban diu d3 bi
phén ra thanh hat nhan khac. Tinh chu ld banra clia 'O,

. Bé phong xa

Bé dac trung cho tinh phing xa manh hay yéu clia mot lweong chat phong xa, ngudi ta ding
dai lwone 08 phdng xa fhiy koat 36 phing xu), K Ridu G H, of gid tf bdng 50 hat nhin phin
Fd trong mat gidy.

P vi dd phéng xa 12 heceren (deoe 1y theo o nlid béde lue Becgquerel), kI hidgu 13 Ba.
1Bq=1phianra/l gidy.

Trong thuc L&, di phing xa con cd don vi khéc 13 curi (Curle, dugc 13y then tén ciia hai nha

bidc hoc: Marie Curie va chéng 13 Pierre Curie], ki hiéu la Ci.

1Ci =3,7.10" Bg, xap xi biing 46 phong xa cia mét gam 5 Ra,

D phong xa co thé dwer do nhé cic thiée bi do phéng xa.

Vi sid hat nhan cda mdt liegng chit phang xa giam dan, nén dé phong xa I1 cdia chat phéng xa
cling giam theo thid gian. Xét mot mau chit phing xa cé N, hat nhan tai thivi diém t. Tai thixi
diém L+ AL i hat nhdn dé gidm diva ed thanh N+ AN, vél AN < ()

S hat nhiin 43 phiin rd trong khadng thisi glan ALla AN, do d0 theo dinh nahTa 48 phang xa

thill = % . Két khodng thiv gian At rat bé va sit dung hidu thdée (23.1] 1a o6 dé phing xa
H, tai thai diém t bat ki la:
Lle L 2 I, —EN,;Z '
dt il
Viy H = AN, (23.2)
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trang d6, dai leong 5 — % durere poi L hing s phang s, ddc Lrung cho chil phing xa dang

xét, Blon vi cda A 14 57 Voi dinh nghia nay, phuong trinh (23.1) va [23.2} ¢d dang:
N, = Ne™ (23.3)
H = H e (23.4)

Trong dd H, 13 di phdng xa tal thir digm ban ddu =0

1. Néu § nghia ciia hing sd phong xa.

2. Duwe chit phong xa Flortaucipir (chiva | F 13 @dng vi phong xa f*) dwoc tism vao
bénh nhin nhim chup anh bén trong co the [chup anh PET - Bai 24). Biét "El"t:c': el
ki ban ra khoang 110 phuc
a) Sau khi tigm bao B thi luong I;F giam cdn 108 vh 1% so vl Lo dha?

b) M&i mL duge chil phidng xa Flortaucipic o dé phidng xa ban diu 15 10" B, ¥éc dinh 56
Turgrtig hist ditig vi ";F céh Leong midi ml duce chit i tid di8m ban ddu v sauds 1 ngiy

-

Dimg vi Carbon ' C, dbng ho cia Trki Bit s vl ke

Mam 1947, Willand Frank Libbsy {Uy-lan | fefi can
Phé-ranh Lip-bi} di tm ra phweng phap
xdc dinh nién dai cda cac cd vat gdc hitu
cey, dira vio cicdic tinh cha dang vi phdng
xi carban .'i(-f. Bing vi "1'[:1 ot cliu ki bdn
a1 B 73D narn. Sy phidn 3 ndy cfin biing
virl su tao ra " C trong khi quyén (Hinh
23.6], nén to hang van nim nay, mat
dé cua 1;[’. wong khi quyén khong déi
Ki higu K (14) 1a ti 1é s6 nguyén tit cia tat
ca dong vi carbon va 56 nguyén t dong vi
" cia mét miu chit. Trong khong khi
KA1} 210" 1718 ndy gite khéing ddiirong -
cac sinh vl chn sdng, Hinh 23.8. &y triinh Rink théni ' C trén Tré D&

10e
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L9

Khithue vt chét di, khong con hip thu CO, trong khong khiva 1; (' khéng con tai sinh frong
thue wat do nita. Vi 1& (! phong xa nén 58 lwong ';C riam din trong thic vat do. Noi cach
lkhée, t1 16 K (14) trong theee vat dang xét giam di so vol ti 1 36 trong khing khi. So sanh hai
ti 1€ dé cho phép ta xic dinh théi gian tir hic the vt dé chét cho dén nay.

Péng viitan thue vk nén 118 K (14) trong co the eling gidm sau khi chiée V3 viy, ob thé «ic
dinh tudh cie mdu xuong ddng vt i duo trong oie di chi Khao o6 Bding plurong phidp nay.
Ngoai phwong phap xac dinh tudi cac miu vat co ngudn goc hitu codwa vao tinh chit phong
k) 13 C, ngwdi ta com sir dung ni}iﬁu phuong phs’tp khac dé xac dinh tudi cac mau vat vo co
dura vao tinh chit phong xa cda =, 1, R, s .

o

1. ANH HUGNG CUA TIA PHONG XA. BIEN CANH BAD PHONG XA
1. Anh hudémg cia tia phong xa

no

Cactia phéng xa b the ghy the ddnyg manh t51 t& hao cia con
gl ciing nh sinh vt ¥ viiy khi bl phoi nhigm tia phing
a1 wirl ligu legng I trong mit khodng thid gian dai, cd the
anh hwong nghitm trong t6i suc khod cling nhw di truyén
(Hinh 23.7].

Trong mit s triedmg hop, v&1 npudn phong xa manh di chi
tiép x1ic thiri glan ngan nhung cam giac héng rat sudt hién
ngay, cim goi 1 bdng phing xa. Sau dd, nan nldin zudt hign

Hinh 23.7. C& chua &t bién ki

cic Lrigu chimg budn ndn, nén mie, suy nluece oo kinly,. . bi phiod nhidm phéng xa oo hinh

Cac Lridu ching nay con goi 13 nhigm déc phéng xa, anh dang khdng bink thuong
hurdryg 180 dai dén sire khoe, gy 4ot bién trong di truyén,
ung th,..

Anh huwomg ciia Ha phong xa lén co thé ngwoi phy thudc vao cwdng dé, kha ning ion hod, kha

- - ~ = w i & = ] s - 3 i
nang dam xuycn, théd gian chitw, .. cta Ha phong xa

- W& La pliing xa o khd ning dim xovén cda Ua e kém nén khi ngudm phéng =a & hén
gt oo thé thi nd khdng ghy hiu qua diang k& Tuy nhién, do kha niang ion hod manh nén

néu nguin phang xq o xdm nhip vio oo the thi sé giy hile qua cat nghiém trong,

- Vi tia phong xa B; khd ning ion hoéd va kha ndng ddm xuyén & mirc trung binh, khi ngudin

phing xa B ¢ trong hay o ngoal cor thé déu o6 thé gav ra cac hau qui dang ké.

- W&l ta phidng xa y: khd ndng ion hod kém hon Lia e, a B nhoog Khd nang dadm xuyén
manh, khi ngudn phang xa y & trong hay & ngodl co thé déu eo thé giy ra hiu qua nghiém

trong néu cor the phird nhidém tia v cd cudmg 3G [ém trong thad gian dai.
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2. Bién canh bdo phdng xa

Hién cinh hido phang xa (Hinh 23.8), duoc
il tai klw viee Tap dat thidt bi phidt ra ta
phing xa v ngutn phing xa, hodc trén
chinh thiét bi v viit chiia cia ngudn phing
xil. Mue dich cinh bao moi ngwdd khiing

nén tifp can hodc lam hong thift bi hodc & . by
vat chira thiét bi phong xa, vi ditu nay rit Hinh 23.8. Bien canh bao plrong xa
nguy hiém.

1. Tim hiu qua sach bao, internet v
tic hai clia phéng xa dén stc khoé
ciia con ngwdi va cho biét:

a) cac logi phoi nhiém phong xa

b) higdu hién khi bl phod nhidm
phing xa.

¢} céch phang trdnh nhidgm phong xa.

2. NEu tén cac dia difm cé nguy co
phong xa trong Hinh 23.9. Néu pap
cédc bidn canh bao dd em =& lam gi?

Hinh 22.9. Sien cdnh béo phong xa xust kién trang
RhiEL truong hop

IV. NGUYEN TAC AN TOAN PHONG XA

Naodi cic ngudn phéng xa duge kigm sodt Lrong cic hoat déng nghidn céu va Gog dung, con
tgudrd cb tguy oo bi nhigm phang xa thu déng nhu: phéng xa cd s3n rong khéng khi (vl du
ZRn), L cde ta vi try (ol dy YO e A4 o3 vt by xdy dung b chia ding i plidng xa,

trong thiec pham (vi du domg vi ':;T{]J...

[ Khéng khi

[ D4

B ¥ hoc hat nhan
[] Thirc &n

| | Tia v tru

B Ngudn khac

Hinh 23.10. 77 /g phof niigm phing k2 do cac rgudn thy dong khac nhau

111
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EM CO BIET

ITinh 23.11 minh hoa cac nguyén tacan tean phong

d <€ <i9

a} Gidr klidng cdchidd xa dai wéi ngudn phang xa.

npuan phong xa thi ligu hap tha phang xa giam
di 4 hn.

b} Can str dung cac tam chan ngudn phéng xa di .‘ ' 4 ‘ -
Ll Tam chin cing diy va o khai Liechig viéng : |

cang ldom =€ cang can wd manh ta phong xa.

MNéu ting ¢ap d6i khodng cach tie ching ta 48 . s | "
&u tany wap d61 khoang cdch tie ching ta dén "W * E ( mj

&) b @)

¢) Can giam thigu thad gian phed nhigm phong xa. Pt 2540 b nmnedin e st st

1. Hay tim hiéu va néu thém nguvén tic an toan phong xa.
Viéc tuan thu quy tac an taan phong x3 cd vai ro gi?

2. Tromg ¥ hoc wd cdng nghign, bgudn phing =a v chdl thai
phong xa duec bao quan trong cie thiét bi leo teir (vi du
nhar Hinh 23.12) hodic dit trong cie him cach 1ol ¢
pgzuiin nude (vl du Hinh 24.2). Npudi ta d3 Sp dung nguvén
tic an todn phong xanao?

Hinh 2312 Thigt & bdo quan
duce chél phing xa

1. Kinh pha thém chi (Tlinh 23.13) con ol 14 thuy
tinh pha l& cé tic dung can e cac Ha phong xa
manh homn thuy tinh thwémeg. Pha 18 ngoai dugc
s dung dé Lan cdc dd vil trang Lri nd con duoe
dimg lam t3m kinh gitp cha ching La win nhin
dirge ngudn phdng xa, nheng han ché cic ta
phiimg xa chidu vio ngoedi,

W oA
Lieu hip thu phong xa hi¢u dung D, cho con  Hink 23.43. Thut linh pha 18 duoe p
ngudi duwoc tinh bad hé thie: tal nof jam wide oo nguan phidng xa
D, =DW
trong da D13 éu hilp thu phong xa (nédng heeng hip thu phong xa trén mi kg cla vit),
dern vi (g} va doeore goi 13 graw (Gy: 10k =1 G): W trong 6 hite xa, phu thudo vio
loal phang xa, b phiin cor thé hi chifu xa, W khdng cb don vl (VI do, khi xét todn bé oo
thi nguwed thi W= 1 woi tia gamma va beta, W = 20 vod tia alpha,...)
13, , e dom v trong hé S1E sieverts (ki higu Sv).
Trung binh mdt ndm con ngwil dd nhin mac ligu hdp thy phéng xa hidu dung wr cic
negudn phong xa thu dong khodng 2,4 mSw

2. Mguyén Lac an wan dinh luong
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Ngwai ta di dwa ra nguyén tac an toan dinh lwong dai vai 1iéu hap thu phéng xa higu
dung cho con ngudr trong mAL ndm. Ngodi 1idu hip thu phang xa hidqu dung Lir cie ngudin
thu déng (2,4 mSe], khi Tam vide trong mdi tredeng e véu 18 phdng xa, chiu chup X
quang, ... thl giéd han ligu hidu dung phdi nhd hen gid el ”a;u.;m,-.f.- Tai nuwde 1, theo thiing
tu 1942002/ TT-BKHCN, quy dinh chung cho mai ngudi 1 Dh”'rm:l
hare sinh, sinh vién d& tudi b 16 dén 18, hoc nghé cd thae hinh wii nguin phang xa thi

=1 mSv Trudng hop

; = 6 Sy Ngedi ra, 060 wirl ngod Bm vide trong corsdée hie xathi D = 200 m&y
hit frvace] = i 1 il s}

EMBAHOC

= Phin ra plidng < b tinh ty phidt v ngiu nhign.

m Tia phdng xa la da khéng nhin thay dwdge, nhung co cac tnh chit nhue: ion hed, gdy ra
cic higu irmg quang dién, phat xa thir cip, lam den kinh anh, xuwén thau 1ép wat chac
miditg, phid huy 18 bae, kich hfel mdic 58 phén tng hod hoe,.
®m  (Cidcloal tia phong xa chinh;
~ Tia phong xa « | cdc hat nhan }He dwoc phong ra tir hat nhan bl phan ra, chuyén
d6ng vii toe dd khoang 2.10° m/s.

— Tiaphénexat (hodc i} ladongcachat e [hodc rl' 2} phdngra tir hat nhan bi phan
ra, chuyén dong vii toc dé xap =1 the db anh sang,

~ Tia phong xa y 1a song dién tir c6 budc song rit ngan of nho hon 1074 m.

® 58 hat chus phitn 3 cha chit phing xa NGl thds diem § v s hat ban dio N, i chik
phimg xa duece [EEG e vt nhau theo cdog e

<l
T

H-=N.2 T=Ma"

e D P . bl
Lrang dé A = __“'I' duegre goi [ahang so phang =3, T T chu ki bdn ra.

m B8 phonp xa H diae triung cho tinh phéng xa manh bay y&u oia mit lugng chdt phong
%8, ¢ gid tri bdng 56 hat nhan phin rd trong mot gidy. D6 phong xa H, ciia mbt mau
chit phong xa tai théd difém t dwpe xac dinh theo céng thie:

H =AN, =H ¢ *

® Nguveén tac an toan khi lam viéc voi ngubn phong xa; giir khoang cach di xa dfi vei
ngudn phong xa, can st dung cac tim chan ngubn phong xa dil tt va can giam thifu
thivi gian phei nhidm phong xa.

EM COTHE

®  Neéu dwoe cich xic dinh nién dai caa cic di vat khdo cd bang phang xa.
B Bift cach phéng tranh lchi thay bién canh bao vi tri c6 phong xa nguy hidm.
m (il thich duec tai sao chiing ta win b thé Gép xie vol cic ngutn phang < mit Gich

a1 toan,
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Nha mdy dién hat iwhdn oo thé gidl quvét vin dé thicu
hut nidng fwong. Tuy vdy, mdtso qudc gia phat trién
dir dinh s& ddng cwa cdc nha mdy dién hat nhdn
trong trong fai Nhe may dién hat nhdn co nhitng
e diém va nherpc diém gi?

Mg may didr frat nhan taf thi tran
Gundremmingen (Gun-dem-min-gen) — Suc

I. NHA MAY BIEN HAT NHAN

114

MNang lweng toa ra trong cac phan ang hat nhan thuémg dwoc chuyén hoa thanh dién nang
thong qua h¢ thing 16 phan rng hat nhan, tua bin va may phat dién dé hoa vao ludi dién
hodc cung cap nang legng cho tau ngam, tau pha bang,... 1Té thing khai thac ndng lweng hat
nhan cé thé hoat déng trong théi gian dai ma khing cdn bd sung nhién liéw.

K& phin chinh cda nhi may dién hat nhiin B 1a phidn Ong hat nhiin, Chiat 638 ahidt so clp, sau
khi chay qua ving Lim 16, 58 chiw gua b trao 461 nhidt, cung cip nlié cho 16 sinh hel. Hed
nurire lam chay tua bin phat dién gidng nhu trong nha may dién thing thuivog (Hinh 24.1).

i G
£38n nang! Thap lam

5 ”ﬁ Suwdng ra cua
mmm e [Am mat

Disdrng vao ala
npre B mal

La phan tng Nt Mre
(A sual cac) (AP sudl thip)

Chu Uﬁnh"—m il Chu trrd-.{tnl.'r b
Hinh 24,1, 5o don gfdn had cia mél nkd may didn hat nhén
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. . ES . - =
Tiswg larn Bisivigg Tl ns kel Tiz

o 5 - - - i =
b o, Baern Diceeieg s nsie: op1s ian

Nhia may dién hat nhin khang trye tiép phat khi thai béing than ehl
& nhifém méi trudmg nhu CO,, CO.. va o thé phat
dién lién tuc nhitu ndm cho téi lkhi phai thay nhién
ligu méd.

Tuy nhién, viée x 11 chat thii hat nhin i hii cang
nghé phiee ap viéi chi phi cao. Vaclido chisa chit thai
hat nhin ein e dd bén it cao 48 bdo quan cit gite
hing triam ndm sau khi khai thie vi cho ki bhan b cia
it 58 dang vi trong thanh nhign 1iéu hat nhin da
qua st dung 1a rat 1én (Vi du *Sr, "™ Cs ob chu ki ban
rd khodang 30 ndm) (Hinh 24.2}.

Fha tan nhist
wil®a thianh

riFidz lig
Cum déy hai idp odi chéters bdng kim losi

Hinh 24.2. Cau tso tuidt B v i afién
iz fraf nivan 08 gqoe s dung

Lo phiin drng hat nhan

Nam 1942, Fermi va cac cing swda [an dau
tién thuc hién thanh céng cac chudi phan
Uung phin hach duy tri ditu khifn duoc
trong o phan dng & trwdng dal hge Chicago
(Mi}. Lt phan t¢ng hat nhan 1a mét hé thing
dwoc sir dung dé khéi tao va digu khién
chudi phin Gng phin hach hal nhin day
clhiuyén. Phdn 16m cic 16 phdn tng hat vhan
déu ef nhidu bé phin chie ndng gitng whao
(Hinh 24.3). Nhién liéu phin hach trong
phiin ke cic 1o phan dmg B 2351 hay ©9Pa,
Pé ®im bio cho k = 1, trong cic 16 phin
ang npewot ta ding cac thanh dicu khién co
chiea Bo hay Cd, [a cace chat oo tae dung hip
thu neutron nhigt (Adng ning duwéi 0,1 e),  Hinh 24.3. So g8 maf cat i phan tng nsutron
e e " Eigioe nhigt s durg thanh disu khign hap thu neuiron
Ikhi 56 neutron trong 1o tng 1én qua nhidu
(k= 1}, nguoi ta cho cac thanh diéu khign 1. Thaab nfiién iig; . Chat lam chidm peutron;
e s vao s v hia i g phin 3,440 0. ¢ L9 81 i s U
hach dé hap thu s0 neutron thita. Nhér vay,  d@dw khién tdm hap fhu newiron; 7. Thanh bao vé

nang leong tod ra tivlo phin ing khéng déi  #hong xa . 8 Budng dng fam thi nghidm (ding
o ofric dck nghidn el
theo thii gian.
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1. Viszao cicnha mdy dién hat nhan thuéng dwoc xay dung canh ho, séng va bé bién?
2. Ligt ké cac npuy oo anh hwedng t6 sie khot con nguwad va mdi trudng néu khdng may xay
ra sy o bl [0 phin ing hat nhan,

Thao luiin dé thue hién cic véu cia sau;
1. MNéu val trd cha cic nhd midy dign hat nhidn Lrong déd sdng,

2. Binh gid cac vu diém, nhoge digm 3 co hél phat ién cda cic nhi mady didn hat nlidn.

Il. Y HOC HAT NHAN
Trong v hoc ngwdd ta khal thae cae tinh chit oy tia phong xa G2 chin doan va didu tri bénh.
1. Chdn doan thing qua chup anh phang xa cat lép bén trong co thé

Nawixi ta diva ciac dong vi phong xa vae ce thé thang qua dwec chat phang xa. Théng qua
thiél bi phial hién tia phing xa va sie dung mady vi tinh, ngudrd 14 cb Lthé then dai sir dich
chuyén ciia cdc dueere chit phing xa bén Lrong oo thé (phueong phip theo déd vél phing xa).
Vi du: Khi Ligm dwoe chdt phéng xa vao linh mach dé chup dnh phéng xa gan mal, nhiér theo
dii vét phéng xa chimg ta se quan st oo todn bl quid trinh sdnoxde dich mit eda gan vl
suedich ehiowén eda dich e gan chdy 605 008 miit

EM CO BIET ,

Pé Lan ra hinhodnh cie b phin bén
trony cot the nguedd ta ditng K thude
chup Anh phong xa it 1ép SPECT
[Single Photon Emission Computed
Tomography} va PET (Positron
Emission Tomographyv]. Phuwong
phap chup 4nh phong xa cat lép
thwrémg dirge phdi hom vii chup anh
bing cac phwong phap khac (CT,
MRI) dé tane dd chi &L cia hinh
dnh cor quan bén lrong cer thé [Hinh
244} Theo dai vél phéng xa nhéy
chup inl phdng xa cit Wep cho t cie hinh dnh chi Gt cda cac b phiin co the then nhidu gac
quan st khdc nhiw, Ngodi mnd cin gidp ta theo dad duoe se luin choyén cla cie chill. trong
cor Lhé, VT vy, phurng pluip nay aidp elo vidge ehidn dodn bénh chinh s lum.

Hinh 24.4. Hs Ihrf;ng chiyo dnh PET
tai benh wign 18-8 Ha WG
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Thao Tudn i thuye hign cic vBu ciu s
1. Tai sao npirdvi ta stk dung tia pamima trang chup anh phang xa cit 1ém bén trang cor thé?
2. Néuvai tri cha v hoeo hat nhan trong diévi séng,

3. Banh gia cac uu difm, nhuge difm va co hoi phat trién cia y hoc hat nhan

2. Diéu tri bénh

Trong diéu tri bénh ung thw, bénh nhan dwc uéng hode tém dwec chit phing xa véd thanh
phian chiva disng vi phang xa (vi du thudic Xoligo c6 chia ditng vi phéng xa *.) Ra, hodc thude
Lutathe ra cé chiva diing vi phing xa 'ZjTa,..). Cdc té bio ung thu s& chél do hidp thy ua

phéng xa cé rong dugc chac phdng xa dwee mach mau van chuyén el

Npoal cach s0 dung deoe chit phing xa, ngudd taeon diing may xa tri dé chiéo tia phang xa
tir bén ngoal co theé vao t€ bao ung thu 48 tiéu diét ching. Tia phing xa oling dwoc dung dé
lehar trimg, lkhur khuén, ..

Khi st dung miay sa tri 88 chita bénh, tia phing sa of tae ddng Bn che 18 bio khoé manh
lkhdéng? Hav tim théng tin v& cic triéu chitng cua bénh nhan sau ldhi =a tri.

ll. UNG DUNG PHONG XA HAT NHAN TRONG CONG NGHE SINH HOC VA
TRONG BAO QUAN THUC PHAM

Trong cdng nghé sinh hoe, Ua phéng xa cd thé duoe sd dung hé Lee nghién edu gy din hién
pentie, nham tan ra cic pidng cdy Lrdng mdi cd maL sd dac diém vergt rdi nhoe khd nang khang
58u bénh, nang sudl cao, Lan qua E mba, hode mdtsd loal qud khang hal,... Ciy tréng dél
bidn gene cd the it anh hudng 6 mal trwdeng do oy chi cin st dung it phiin hdn va cic loal
thude trr siu, thude kich thich sinh traedmg,

Tuy nhién, cdv tréng bién ddi gene van ca thé
gay tac ding xiu dén cdn trung, anh hwdng dén
hé sinh thai va sie khoé con ngudi khi thwdmg
xuyén sir dung,

Phurrng phap danh diu phdng xa ciing duge siv

dung trang nghién odu sinh hae, ndng nghigp v

lam nghiép. Vi du: B€ nphién ofu dwdng di ela Hinh 24.5. Vai thidus dupe chidu xa (a)

phiin bon trong ciy tréng, npuwid ta s& bon phin  vé va tidu thudng i) sau 7 ngay ke i khi
2y i P EITy e 2 L thu hoach

codang vi §D1 o tinh phong xa . Quan sat anh

chup phong xa cia ciy tal cac thod didm cach déunhaw, o6 theé dwa ra cic bién phap chim soc

cay trong phit hop, giup nang cao chat leong va ndng sudt.

117



B O UG 1 VAL LA MIAN YA BLIGKG XA

Whir lcha nang digt vi orung co hal cda tia phong %3, nén ching con dwge sik dung rong rai
trong bao quan san phiam nong nghiép va thwc pham. Chidu tia phang xa com co thé giip lkéo
dai Lhéri han s dung cda thee phdm nhé thay dé mél <8 tinh chidl hod hoe caa thee phdm
Lwerd, gip thee phdm wéanh bi moc mam, phin hoy (Hinh 24.5).

Bén canh cic wu diém, mot 50 loai thue phiim chi®u xg o6 the bi thay 461 maw sie, huong vi
ldam thay ddi chit legny san pham. Ngoeai ra, thee phim chiéu xa ob gia thanh caa.

Thién luin v theee hign cic véu ciu sau:

1. MNéu wai tro cia ang dung phong xa hat nhan trong céng nghé sinh hoc va trong bao quan
thue pham.

2, xinh gid vu digm, nheoe $Em va oo bl phat trién cic eog dang phing xa hat nhin
tromg cing nghé sinh hoe va trong bio qudin thee phim.

Mt 50 ing dung cong nghiép hat nhan nhw nha may dién hat nhan, ¥ hoc hat nhan;
ung dung phéng xa hat nhan trong céng nghé sinh hoc ¥ trong bao quan thwe pham.

114

® Néu dwoe vl du ve val tro va tng dung phéng xa cda mdt 58 nganh cong nghiép hat
nhan trong dii song,
®  (idi thich dwoe visao cin khai thac nang leeng hat nhén vie mue dich hoa binh.



25 BAI TAP VE VAT Li HAT NHAN

@.

] Lin vén dung hhdng kén thie cor bdn néio 38 gidi nhadng bal 1dp vé vad I hol nhdn?

1. MOT SO LUU ¥ TRONG VIEC GIAI BAI TAP VE VAT Li HAT NHAN

Fludn viL I hat nhan bao pim bén ndi dung chinh: ¢du wrde hae nhin, phdn Gng hat nhin,
phing =g v irng dung ciing nghiép hat nhin.

1. Lwru ¥ khi giai bai tip dinh tinh
Cac hai Gy nay thudrng v&u ciu mé 1A ciu tao hat nhidn, dic didm cda hal nhian tham aia plin
(g hatnhian, Uinh chil ciia cdc ta phang xa, aidi thich cie dng dune cia viclThat nhdn trong
divi séing va trong ki thudt,

2. Lun v khi giai bai tap dinh luong
Cac bai tip nay thdng vén cau van dung cong thive xéc dinh 50 livgng va loai nucleon; khoi
Tuerng, a6 Tigeng hat shién hodic e glan thue hign phiang xa cia miu phang xa.

3. Lwu ¥ khi giai bai tap c6 ndi dung thye tién

Cacbai tip nay thudmg véu ciu rén luyén khi nang lién tedme gitka kién thiee vae 1 hat nhan
da dwee hoc v cac noi dung thuee Hén; dong théi clng yéu cau triru tirong hod, khai quat
hoa thiwe tién dé thiét lap cac ma hinh sao cho cé the van dung ndi dung cac kién thive vatl{
Tl nhin d& giil quyél van dé

Il. BAI TAP Vi DY

1. Giai thich tai sao khi dua mau phéng xa (1) vao gan dau thu dién {2} cia mét tinh dién ke
da dugce tich dién (Hinh 25.1) thi d§ léch cia kim dign le¢ (3} gidm rat nhanh?

{riiki Ml [
s -3 i~ 1 .:
B léch kim dién ké giim nhanh choe ta bict L"'{
tinh digén ké nhiin thém dién tich trai dau 2
hodc mat bot dién tich.
Nh vy b Lhé oh hal Lerwdrng hope
Cac tia phing xa lam fon hoa khéng khi
xune juanh mau phong xa do vay khéng
khi s& din dién dé dang hon.

- Diéntich cioacac hat mang trong tia phong
i3 €6 Lhé WAl ddu wiv didgn Lch da uich dién - -
Lrén Linh dign ké N&u viy, linh dién ké &  Hinh 251, Thi nglidm dira méu phong xa lal gan
nhanh chéng trung hod dién vdi lai Ueh fih e fed
din tridi ddu. Do A6 46 1éch kim dign k& 10e dhu gidm din sau @6 ting din En, khing

giting nhue hign tuarng 03 mi L
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1200

Dra vao phan tich trén ta thdy sw ion hod mai trixémg clia tia phong xa chinh la nguyén nhan.

Khéng khi xung quanh tinh dién k& wd nén dan dign 160 hen do bi ion hod khi dea mau
phéng xa lai gan Unh dién ké. Chinh v +3y dién tich ciia tinh dién ké nhanh ching bi din ra
méi treedrng, lam kim dién ké nhanh chéng dich vé vi wef O

hl

2. Vidl phuong trinh phin hach cia 750 khi lép thy 1 neutron, bigt ving sdn pham phiin
hach pom co ”“; G, f*ﬂ cac neutron va cactia f-

Gidi

(ol x 1a hat neutron ,]Ln va v 14 56 hat electron e tao thanh trong phan hach. Phuong trinh

phan ng hat nhin o6 dang:

135

SU—ln— UCe+ LAr—x n+y te
Ta thiy x va v bi rang budc béi dinh luit bao todn =0 khol A va nguvén tit 6 £ cla ca hat
tham gia phan ¢ng Hai dinh ludt cho ta hai phweong tinh 1o hé hai dn cda < va v, nhé vy
co thé tim duwere xva v
Tir dinh luat bao toan s6 khoi va dinh luat bao toan dién tich ta cd hé phuwong trinh:

[235 1= 140+ 94+ x4yl ;3{ =2
[9240 =584 405 0=y -1) T y-8

Do viy, phurerng trinh phan dag 13
Har- | 1511 Lo 1 (i
b —gh— wCet AT +2.046 e

3. May xa tri (Hinh 25.2) thuéng st dung ngudn g
phong xa SCo oo chu ki ban rd 14 53 nim. -
D¢ dap ung ding cde tidu chi v hoco dé digu wi bénh,
thift bi s& bt budc phai bao dudng df hidu chinh ?33‘
lai chiim tia chiéu xa trwdc khi dé phdng xa gidm di
7% va phai thay nguén phéng xa méi khi dd phong

5 "",r . —
xa gidm di 50%. Céc ki sw thidt ké may xa tri cin e
thiét lap lich bio dwing va thay thé ngudn phong Feas

X rj‘ua mady xa 1 nho thé :3;1(: dé dua vao cic ban Hinh 25.2. W4y xa 1 dyor s dung
lurdriig didn cho cic hénh vign? trong bénh vién

(Fidki

Lich bdo duwémng va thay thé ngudn phang xa lién hé voi sw glam cia dd phong xa cta nguon
phong xa g?(_":n. MNhu wdv khi biét chinh xac sw phu thudc do giam do phong xa theo théd gian
ta i thé ap direre lich bdo dwéng.

b phong xa H tai thad digm toda nguon phong xa oo chu ki ban i T lign hé viri & phong xa
t

tai thivi diém ban dau H theo céng thie 11, =11,2 T, Tiy cing thiee nay ta thicét lap dwec cac
méc thivi gian ng véd dé gidm dé phong xa di biéL
Got chu ki bie diréng 1a L, chinh 14 khodng thi gian khi d§ phang xa gidm di 7%. Ta cé:
bad
I, I, wH,-m271 7

s x 16 ;
o =—— =l =I'lop, {(—1 = 4,65 than
H, H, T %2V0q 5
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Goit, lachukithay moingu on phong xa, do chinh 12 khoang thivi gian khi dé phong xa gidm
di 30%. Ta co:

1,

&

I 2 T st )

=2 0t o =T ) =T= 53 nim

H, H, 00 30

Vay lich bao dufing ciia may xa tri la sau mdi 6 thang va lich thay thé ngubn phang xa la sau
moi 5,3 nam.

mo_

1ll. BAI TAP VAN DUNG

1. Lue nde 3 1am thay 361 pheong cia hat alpha [IHE] kL dorere bin vin 18 vang mng?
A Lue hat nhan giap hat nhin 1?, Au dily ;_He.
B. Luc hat nhin glap hatnhan ];; A hat ;_]IIr:..
C. Luc ddy tinh dién giita hat nhin 1) Au v aHe.
3. Lye hdt tinh dign gitra cic electron clda phidn Lir vang vl THe.

2. Npwddta do 46 phong xa H oba motdong vi theo thed gian tva didgn két qui viao Bang 25.1.
a] Vé do thi do phing xa theo théi glan.
b WPére Tusrng chio ki ban ed cda dimg vi ndy.

Bdng 25.1. i phing xo thea therd gion

t(s) 0 30 Bl 120
H {Bq) 151 85 55 31

t(s) 180 240 300 360
H {(Bq) 22 15 11 g

3. Dung may do phong xa cla mot mau go cua mat cé vat phat hitn dugc 240 phong xa méi
phiil. BiéL ring thanh phin coa miu gd cdchia 258 ' C v 2C, chukibanrd eda ['C
a5 7530 ndm va ti 1é nguyén tw };2('_‘ v i‘*(.‘ khi mét sinh vat cén séng 10°4 1,

a} Xdc dinh s nguyén tlr 'O co trong miu gd.
b) Xde dinh 6 tudi cha miu gb nay,

4. Matnha may dién hat nhan siedung nguyén ligu hatnhan 13 U, Biét rang mdi phan hach
56 tod nang lwong 200 MeV. [Tiéu suat phat dién cia nha may 13 36%. Céng sudt phat dién
cha nha may & 1 400 MW,

2] Hay tinh kLl Tugng cda nguyén Tidu 51 nliy mady Uéu thy trong 1 ndm.

b) Tinh lugng than da tidéu thu d€ sdn xuat ra ning lueng dién tuong duwene, bift ring
NENE sudt toa nhiét oo than d4 la 30 MI ke,
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5. Vao thang 6 ndm 2024, ngudd lai xe tal sé
phai chér bao nhiéu ldu dé toan ba hrong
thudic déing v chil diy thing xe & deoe
chigu xa € bdo qudn tai Trung tEm chidgu
xa 113 N&i {linh 25.3}, biét ring ciing tai
tri dd vao thing 1 mdm 2022 ngodd 1 xe
i phil chiy 150 phat chidu xa cling luehg
thudic nhue vily ¥ trung B chiu xa vin s
50 dung npudn chifu xa la EECTU chchu ki e
ban rd la 5,3 nim?

Hinh 25,3, Khw neg nourén iy vao déy chuvén

6. Dugc chidt phéng xa FDG b thinh phiin 13 alist s — Tngy e ki He oigh

dingvi 1 wii chu ki ban rd la 110 phut,
duge sie dung trong chup anh cdt 1ép PET.
Dwerc chit nay direc sdn xudt hing cich
ban phd vae cac hat déng vi ;0 nhé mét
loai hat duoc tAng t8c bane may gia tdc
(Hinh 25.4}.

a} ¥dc dinh loai hat dwge tdng téc rang
mAy pia tic hidt ring ngeai 'SF, sin
phim ban pha con o neutron va phat xa o . _

tia gamma. Hinh 25.4. 15y g:arzio .I"I;?ji rung thm chidy xa

b} Truéc kkhi chup anh cap lop PET, bénh nhan sé dwoe tiém litu lwong dwgc chat FDNG dé
dam bdao 46 phang xa trén mdi kg cin nang 13 0,1 mLi khéng ddi. Hai bénh nhin cing cin
nang, ciing sir dung FDNG trong clng mat dot san sudl, nhung dwege tiém & 2 therd diém
cach nhao 60 plult. HAT ngudrd nda 58 dege LEm Tugng FDG nhigo hon? Xac dinh phin
triam lugmg FIXG nhigu Tuen nay clin duoe Lidm.

e cO THE J

B Chch gidd ele bal Gip ve wit I hat nhdn. ® Van dung cac kién thire v¢ cdu truc
hat nhan phan dnge hat nhin, phdng
%3 va itng dung céng nghé hat nhan
dé gidi cac bal tp.

122



GIAI THICH MOT SO THUAT NGU DUNG TRONG SACH

THUAT NGL¥ TRANG

Chuyén dong nhiét: Chuyén dong cla cac phan ti, nguyén 1l cau tao nén vat, 18
Cdng nghiép hat nhan: Cac linh vire (ing dung cac kién thirc clia vat li hat nhan 19
vaa nghign ciru khoa hoe, s4n xudt va cude séng.
Cap nhigt dign: Thiét bj do nhiét 96 hoat dang dya trén sy thay ddi cla higu
dién the theo mic chénh I8ch nhigt 46 gilka hai dau ndi cda mét cap day dan 19
lam bang hai kim loai hoac chat ban dan khac nhau.
Dign truong xody: Bign trudng oo dudng sirc didn 1A cdc dudng cong 87
khép kin.
Npist g5 Bai leong ding 98 md 1 s nong lanh, dac trung che déng néng 47
trung binh cia phan t.
hhigu xa: Su léch khdi phuong truyen thang khi song di sat mép cua cac vat 85
can hodc truyén gua nhikng 14 nho,
Liéu phing xa: Mang lugng ma vat nhan dieoc tiy cac tia phdng xa trén mdl den

i . : R : 107
vj khoi lwgrng trong mibt khoang théi gian xac dinh.
Phan dng hat nkén: Qué trinh dBn d&n sy bign d&i hat nhén nay thanh hat o
nhén khae,
Phén rd hat nhén: Loal phan (mg hat nhan trong 9o hat nhén cla c4c nguyén g7
tir ca s0 khdi In tw vir ra thanh cac hat nhan ¢d s6 khdi nha hon.
Trang thai sibu bo héa: Trang thai ¢ ndng d6 vugt ngudng trang thai can a8
bang cho phép.
Tac nhén: Dbi twong co dnh hrdng toi qua trinh dang xét. 13
¥ hoc hat nhidn: Linh vigc y hoc ap dung cac kién thikc vat I hat nhan vao chan 107

dadn va diéu tri bénh.
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MNlet vadt Iiin Crido dic Vgt Nawm xin frdn droag cdi on
esetes ot gefe et feie pledlim, frv Vi daeee ver el fricle din
trorieg crudn sdef mey.

Chiu trach nhigém xuéat ban:
Tong Giam dbc HOANG LE BACH

Chiu trach nhiém noi dung:
Téng bién tap PHAM VINH THAI

Bi&n tap ndi dung: BINH THI THAI QUYNH = NGUYEN THANH BAT

Bién tap mi thuat: NGUYEN BICH LA

Thigt ké sach: PHAN THI THANH HOA

Trinh bay bia; NGUYEN BICH LA

Minh hoa: NGUYEN THI HUE

Sira ban in: PHAN THI THANH BINH — TA THI HUONG — vU THI THANH TAM
Ché ban: CONG TY CO PHAN MT THUAT VA TRUYEN THONG

Ban quyén © (2023) thude Nha xust ban Gido duc Viét Nam.

Xuét ban phdm §a dang ki quyén tac gid. Tat ca cac phan cla ndi dung cudn sach
nay déu khang duoe saoc chép, luu trl, chuyén thé dudi bat ki hinh thire ndo khi
chira o6 sur cho phép bang van ban clia Nha xuit ban Gigo duc Viét Nam.

VAT LI 12

Ma sd: ..

n.. bén (O ..} khé18% 265 cm.

Blon v in: .

Bia chi: ...

86 BKXB: ...-2023/CXBIPHM 18-2087GD
36 QEXE: .

n xong ¥a nép lou chiéu thang ... nam 20,
M2 58 ISBN: §78604-0-.



HUAN CHUGNG HO CHI MINH

BO SACH GIAO KHOA LGP 12 - KET NOI TRI THUC v31 CUOC SONG

1. Mgirvdn 12, tap milt
2. Mgivan 12, tip hai
3 Chaydn € hoo Bp Nodivan 12
A Todn 12 tpmdt
5. Todn 12, tdp hal
6. Chuyén £€ hor Bp Todn 12
o Lichsi12
B Chayin 8 hoo b p Lichsti2
O Biglitz
11, Chuysn dé hoc tap Blz 12
11, Gléo due Klah té s Phap fude 12
12, Chuwsn dé hoc tap Gao doc Kinh t8 va Phap it 12
13 vl
14, Chuysn dé hoc tép Varhite
15, Hoa hoc12
16, Chuysn dé hoo tip Hodhoc 12
17, Slnh hoc 13
18, Chuwén de hoc tap Sink hec 12
1%, Cing nghd 12 — Cong nghe Bign - BEEn b
2, Chuysn d8 hoc thp Cng nighd 12 — Cdneg nghis B iEn — 8140
21, Cimg nghé 1 — Lim nghidép— Thuy san
2. Chuyén de hoc tép Cong nghé 12 - Lam nghisp — Thuy san
23. Tinhot 12 = Bink hudng Tin hoc@ngdung

Cac don vi dau méi phat hanh

24, Chuysn 08 hoo tép Tin hoe 12— Binh hsng Tin e dng dung
25T hoe 12 —Blwh huiwg Khoa bocmady tink

6. Chuyén 6 hoe tép Tin hae 12 — Binh hrgng Khoa hoo mdy thih
7 M thude 12 - Thigt ke -mithudt da phumg titn
ZH. T udE 12 - Thidt ké i hoa

. WTthudE 12 - Thigt kEthaitrang

0. thudk 1.2 - Thi%t ke mi thugt s&n khiv, dlén anh
31 ithudi 12 - L ludn va [bch st ithudt

32, Mithude 12 — Blite khic

33 Mithudt 12 - Kifn tndc

JA. ffiithude 1.2 - KAl hioa

5 Mithuat 12 - o [tranh ing

F6. MTthude 12 - Thist kEcdngnghidp

37 Chuysn 0€ hoo tép Mithodt 12

38 Ammhaciz

30, Chupdn g8 hoctip Amnhac 12

Al Hogt ddng traimghiérn, hodng nghldp 12

A1, Gign ducthachat 17 - Bong chuysn

47, Gigo dyckhé chit 12 - Bang da

43, G duc bhe chdt 12 —Ldu lng

44, Gign dyc thachat 12 - Bong rd

A5 Giga duc quis phang va am ninh 12

A6.TiEng Ainh 12 - Hobel Success — Sach hocsinh

« MiénBac CTCP B&u tuva Phat trign Glao duc Ha M
va Thigt b Giao duc mién Bic

« Mién Trung:

CTCR & v Thigt bi Gido due midn Trung

+ MiénNam: CTCPPau tuva Phat trién Gido duc Phuong Mam
CTCP Sach va Thigt bi Giao du
CTCP Sdch wa Thiét bi Gido duc Cdu Long

Sachdigntd:  hitp‘hanhtrangso.nxbgdan




