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Loi mé ddu

Theo chii triong ciia B¢ Gido Duc & Pao Tao, tit ndm 2007 hinh thitc thi cit ddnh gid két qud
hoc tdp cita cdc em hoc sinh d6i vdi mon Vat Ly sé chuyén tir hinh thitc thi tu ludn sang hinh thiic
thi trdc nghiém. PE gilp cdc em hoc sinh hoc tdp, rén luyén t6t cdc ki ndng gidi cdc bai todn trdc
nghiém, nguoi bién soan xin trdn trong giti téi cdc bdc phy huynh, cdc quy thdy cé, cdc em hoc
sinh mot s6'tai liéu trdc nghiém mon Vit Ly THPT — Trong tam la cdc tai liéu danh cho cdc ky thi
16t nghiép va dai hoc. Véi ndi dung ddy di, b6’ cuc sdp xép ré rang tir co bdn dén ndng cao, nguoi
bién soan hi vong cdc tai liéu nay sé givup ich cho cdc em trong viéc én luyén va dat két qud cao
trong cdc ki thi.

Mdc dit da hét sicc ¢d gdng va cdn trong trong khi bién soan nhung van khong thé tranh khéi
nhiing sai sét ngoai ¥ muén, rdt mong nhan duoc su gop ¥ xdy dung tix phia nguoi doc.

Xin chdn thanh cdm on!

CAC TAILIEU DA BIEN SOAN:

= Bai tdp trdc nghi¢m dao dong co hoc — séng co hoc (400 bai).

Bai tdp trdc nghi¢m dao dong dién — séng dién tic (400 bai).

Bai tdp trdc nghi¢m quang hinh hoc (400bai).

Bai tdp trdc nghi¢m quang ly — vt ly hat nhan (400 bai).

Bai tdp trdc nghi¢m co hoc chdt rdn — ban khoa hoc ty nhién (250 bai).

Bai tdp trdc nghi¢m toan tdp vat Iy 12 (1200 bai).

Tuyén tap 40 dé thi trdac nghiém vit ly danh cho oén thi tot nghiép va dai hoc (2 tap).
Dé cuong on tdp cau héi Iy thuyét suy lugn vat Iy 12 — diing cho thi trdc nghi¢m.
Vin kign héi thio “Hwong déin thi tric nghiém”(ST).

Bai tap trdc nghi¢m vt Iy 11 — theo chuong trinh sdch gido khoa néng cao.

¥y ¥ ¥ ¥ W ¥

Bai tap trdc nghi¢m vt Iy 10 — theo chuong trinh sdch gido khoa néng cao.
Noi dung céc sdch c6 sy tham khao tai liéu va y ki€n déng gop cua cac tac gia va dong
nghiép. Xin chian thanh cam on!
Moi y kién xin vui long lién hé:
7:0210.471.167 - 08.909.22.16 — 090.777.54.69
D4 buigianoi @ yahoo.com.vn

GV: BUI GIA NOI

(B9 mon vt ly)
Thanh Phé Ho Chi Minh, thang 06 ndm 2007
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phuong trinh. Thanh Idp cong thiic tinh vin téc va gia toc trong dao dong diéu hoa. Trinh bay
moi lién hé gidia chuyén dong tron déu va dao dong diéu hoa.
1. PINH NGHIA - VIET PHUONG TRINH
Dao dong diéu hoa la dao dong c6 ly d6 x bién ddi theo thdi gian tuan theo dinh luit hinh
sin (hay cosin).
Phuong trinh dao dong dicu hoa: x = Asin(ot + ¢)
* A :bién d0 hay gi4 tri cuc dai cda ly do.
* ¢ :phaban diu la dai lugng xédc dinh vi tri, van toc lic t = 0.
* (ot+ @) :phadao dong la dailudgng xéac dinh vi tri, van toc ldc t.
* T Ia chu k¥ ctia dao dong. N6 1a khodng thdi gian ngén nhit sau d6 trang thdi dao dong
lap lai nhu cii hay thdi gian dé& vat thuc hién dugce 1 1an dao dong.
* f]atan s6. N6 12 sd dao dong ma vat thuc hién trong mot don vi thdi gian.
* 12 tin s6 géc clia dao dong. La dai lugng trung gian cho phép x4c dinh tan s va chu ky

27
ctia dao dong theo cong thic : ® = T =2nf

2. VAN TOC - GIA TOC
-Vantéc: v=x" = Aw cos(ot + @)
-Giatéc : a=x"" =- Aw’sin(ot + @) . .

3. LIEN HE. GIUA CHUYEN PONG TRON PEU VA DAO PONG PIEU HOA
Xét di€m M chuyén dong déu trén vong tron (O, A) véi

A

van tdc géc o : X
» Ot=0:Mc6lydo goclao. Pj_____M
= Ot:Mcély do gocla (ot + ¢). A M
Goi P 12 hinh chi€u clia M xudng truc x’Ox, ta c6: (Dt(P ?
xp = OP = OMsin(wt + @) = x, = Asin(ot + @) (@) C =(A)
Ta thidy chuyén dong ctia P 12 mot dao dong diéu hoa.
N6i khdc di dao dong diéu hoa c6 thé coi nhu 12 hinh chiéu clia
mot chuyén dong tron déu xudng mot truc nim trong mit phing -
quy dao.
Cau?2:

* Nhdn xét vé pha dao dong gifia v va x, giiia a va x.
* Cho biét nhitng diém giong nhau va khdc nhau giita dao dong diéu hoa va dao dong
tudn hoan.

1. Nhan xét vé pha dao dong giita v va x; giita a va x

T
* v = A ®cos (ot+ Q) =Amsin[(mt+(p)+5]
X = Asin(ot+¢) = vvaxla?2dailugng vudng pha
* a=—Am2sin(mt+(p) = Am2sin[(mt+(p)+n]
X = Asin(ot+¢) = avaxla?2dailugng ngudc pha
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chu ky, tan sd.

* Khéc nhau:

- Dao dong diéu hoa mo ta bing dinh luat hinh sin va c6 qu§ dao ludn 1a dudng
thing, trong khi dao dong tuin hoan thi khong nhat thi€t phai can diéu kién dé.

- Dao dong diéu hoa la tip con clia dao dong tuan hoan, dao dong tuan hoan lai 12
tap con cla ciac dao dong ndi chung.

Céu 3 : Dao dong ctia con ldc 1o xo ndm ngang
* Mo td cdu tao va thi nghi¢m.
* Thiét lgp phuong trinh dao dong.

1. M6 ta cAu tao thi nghi¢m vé con kic 1o xo

- Xét mot hé gdm 10 xo c¢6 dd ciing K, mot diu gidn vao mot diém cd dinh, ddu kia mang
qui cAu khéi lugng m, giita qua cAu c6 mot cdi rinh cho phép né chuyén dong doc theo mot
thanh ngang khong ma séit. F

- Chon g6c O 12 vi tir Iic qud cau ding yén.

- Kéo qua ciu ra khéi vi tri cAn bing dén ly do x = A rdi

budng tay, qua ciu chuyén dong nhanh din vé phia O, vugt qua O BRRERRRAEE
do quan tinh, rdi chuyén dong cham din dé&n khi van toc bing 0, :
sau d6 chuyén dong nhanh dan vé phia O rdi lai chAm din dén khi —°—6—°—X’
van téc bing 0. Sau d6 chuyén dong lip lai nhu cii.
2. Thiét 1ap phuong trinh dao dong ctia con lkic 16 xo 03 nwvléwsmm_h
a. Phén tich luc ~ = ‘

o) vi tri x hon bi chiu tdc dung cda 3 lyc : trong lyc P = mg,

phén luc N ciia thanh ngang va lyc dan hoi F clia 16 x0. Vi P va N can bing nhau nén chi con
luc F 1am cho hon bi dao ddong. Theo dinh luat Hooke thi F = - Kx, v6i K 1a do ciing cta 10 xo
con diu trir chi lIyc F 1udn ludn huéng vé vi tri can bing.

b. Ldp phuong trinh chuyén dong

Theo dinh luat 2 Newton: P + N + F = md *)

Chon chiéu duong nhu hinh vé, chi€u (¥) xudéng

F
= -Kx=mx” = X=-—X
m

K
Pit ©’= — Suyrax” = ox Hay x” + o’x = 0

m
Pay 12 phuong trinh vi phdn mo td chuyén dong ctia con lic 16 xo
Nghiém cta phuong trinh vi phan c¢6 dang: x = Asin(ot + @)
Vay chuyén dong clia con lic 10 xo 12 mot dao dong diéu hoa.

Ciu4:

* Ldp cong thiic lién he giiia o va T.

* Viét cong thiic chu ki dao dong ciia con ldc 1o xo c¢6 chiéu dai l treo vt m. Néu ting
chiéu dai 1o xo la 21 va vén treo vdt m thi chu ky dao dong ciia con ldc 1o xo the nao.
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1a chu ky cua dao dong di€u hoa. T=—

Q)

2. Cong thic chu ky ctia con ldc 10 xo:

*Vio= ,fE:T:E=2n\/§
m 0] K

* Hé s6 dan hoi cda 10 xo:

K= E7 v6i E 1a suat young. = chi€u dai ting 2 lan thi d6 cing giam 2 lan: K’ =

—~T =2n %ﬁ -T2, Vay chu ky tang +/2 14n.

Pnl: Your complimentary GV: Bii Gia Nji

2
sin(ot + @ +21) & x = Asin[w(t+—n)+(P]
®

o e iR 2n , .. 2n .
Vay I1 d0 ta1 tho1 diem t bang Iy do 6 thdi diém (t + — ), nén khoang thdi gian — goi
) ®

K

2

Cau 5: Ldp méi lién heé giita ly dj, bién d va tin so ciia vét dao dpng diéu hoa

2

X
Tacé: x=Asin(ot+ @) = sin*(ot+)= re
2

2 \%
v=A ocos(ot + @) = cos (mt+(p)=A2—(DZ

2 2
X \'

“atae !

Cédu 6:

* Dao dong cia con ldc don: Cdu tao va ligp phuong trinh dao djng
* So sdnh hai phuong trinh ciia con ldc 1o xo va con ldc don

* Dao dong ctia con ldc don cé phdi la dao dong tu do khong?

1. CAU TAO VA PHUGNG TRINH DAO PONG CUA CON LAC DON:

a. Céau tao: Con lic don gdém hon bi c¢6 khdi
lugng m treo vao day dai c¢6 khoi lugng va do dan khong
dang ké.

b. Lap phuong trinh:

Hgp lyc tic dung 1&€n vat m cé ly d géc a

- = P: 1
F=Ptt=maveil OV
T: lyccdngday

Chiéu hgp luc 1én tié€p tuyén:
- mgsin o.= m ar 12 gia toc ti€p tuyén: ar =s”
—-gsino=s"(¥)

Piéu kién: o nhd (ap < 10%)
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Phuong trinh (1) la phuong trinh vi phdn mo td dao dong clia con ldc don. N6 c6 nghiém :

|s = 5o sin(ot + (p)l 2)
Phuong trinh (2) 1a phuong trinh dao dong clia con lic don. Phuong trinh cho thdy con ldc

. l
don dao dong di€u hoa vdichuky: T =2=n \/:
8
2. SO SANH:
* Giong nhau: Hai phuong trinh ctia con ldc 10 xo va con lic don c6 dang todn hoc gidng
nhau va déu mo td dao dong diéu hoa.
* Khac nhau:

e Tan s6 goc khac nhau. Poi v6i con lac 10 xo thi ® =, |— chi phu thudc vao hé kin ( 10
m

x0 va vat), trong khi d6i véi con lic don thi = \/% chi phu thudc vao g.

e Khi khong ma sit thi dao dong con lic 10 xo 13 dao dong diéu hoa, trong khi dao dong
cia con lic don chi gin ding 13 dao dong diéu hoa khi bién do nhd.
3. DOI V61 DAO PONG NHO :
(0 < 10°) thi chu ky con 1ic don khong phu thudc bién do, ma phu thudc do 16n gia tdc
trong luc g. Tai vi tri ¢d dinh ddi véi trai dit g khong ddi, dao dong clia con lic don dugc coi la
dao dong tu do.

Céu 7: Khdo sdt dinh tinh va dinh lugng su bién doi nang luong trong dao dong diéu hoa ciia
con ldc 10 xo.

1. KHAO SAT PINH TiNH: (Su bién déi ning lugng)

» Kéo hon bi tir vi tri cAn bing O dén by B b
thi lyc kéo thuc hién cong va truyén cho RO
hon bi mot ning lugng ban dau la thé ning o
dan hoi. o

* Th3 hon bi tic 14 lyc kéo mat di thi lyc dan hdi kéohon bBthuyén Bong nhanh din vé vi
tri cdn bing O. Pong niing hon bi ting, th€ ning 10 xo gidm.

* Tai vi tri cAn biing O, th€ ning 10 xo biang khong, dong ning hon bi cuc dai

» Do qudn tinh hon bi ti€p tuc chuyén dong dén b3 B', luc dan hdi f ddi chidu lam hon bi
chuyén dong cham din: ddng ning hon bi gidm, thé ning 1o xo ting.

* Tai bd B', hon bi dirng lai, 10 xo nén t6i da, ddong niing hon bi bing khong th& ning 10 xo
cuc dai.

* Sau d6 hon bi du6i tac dung luc dan hdi lai chuyén dong vé vi tri can biing O va qud trinh
nhu trén dudc lap lai.

Vay: Trong qud trinh dao dong ciia con ldc 1o xo c6 su chuyén héa gita dong ndng va thé

ndng
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*) Thé nang lo xo: E; = EKX véix = Asin(o + ¢) va K= me’

=>[E = EmmzAzsinz(mt + )

1
*)Conang: E=E+E; & E-= Emm2A2 [cos*(ot + Q) + sin*(ot + )]

E = lmoazA2
2

Vay: Trong sudt qud trinh dao déng co ndng cda con ldc la khéng doi va ti 1é vdi binh
phiuong ciia bién do dao dong

Céu 8:
* Ppng néng va the ndng ciia con lic 1o xo bién doi diéu haa véi tin sé géc bao nhieu .
* Néu khoi luong ting 4 1dn va bién dp gidm 2 ldn thi co ndng con ldc 1o xo doi thénao.

1. Ta co6:
1
* Egq= EmAzm2 cos’ (ot + @)

1+ cos(2mt+2¢)

vicos2 (t+ )= 5

1 1
=—+—cos(2ot +2
>+ ( )]

1 1
= Eq= Zm A’ + ZmA2 w’cos (2ot + 20)

Vay E4 bién ddi diéu hoa véi tan s6 géc wy = 20 va fy = 2f => chu ki Ty = 0,5T
* Tuong ty E; bi€n d6i diéu hoa véi thn sd géc wp = 20 va fy = 2f => chu ki Ty = 0,5T
* Eq , E bi€n d6i diéu hoa ciing tin s6 nhung ngudc pha nhau.

1
2.Conang: E = —m A’ ®

Khim’=4m= o= ‘/ ‘/

2 2
AsBA Al A e l m(”—.A—
2 4 2 4 4
1 1 2 2 E A - .9 A
E = Z(EmA o) =FE-= 2 Vay cd niang giam 4 lan.

Céu 9: Khdo sdt dinh tinh va dinh luong su bién doi ndang lugng ciia con ldc don trong khi dao
dong. Chiing minh rang néu dao dong ciia con ldc don la dao dpng diéu hoa thi co ndng cia né
khong déi va ti 1¢ véi binh phuong ciia bién do dao dong.

7:090.777.54.69 Trang: 6
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= Tha nhe hon bi thi luc kéo mat di, hon bi chuyén dong nhanh din va vi tri cin bing va
thé€ ning gidm din trong khi dong niing ting.

» Hon bi vé vi tri cAn biing, th€ ning bing khong, dong ning cuc dai.

* Do qudn tinh hon bi 1én cao din. Thé ning hon bi ting, dong ning gidm.

* Khi hon bi 1én vi tri cao nhat B’ thi dirng lai. Pong ning bing khong va thé ning cuc dai.

* Sau d6 hon bi chuyén dong nhanh din déu vé vi tri cin bing O va qu4 trinh nhu trén tii
di€én.

Unlimited Pages

Vay: Trong qud trinh dao dong cé su chuyén hda giita thé ndng va dong ndng
2. KHAO SAT PINH LUQNG: (Su bio toan ning lugng)

o
* Thé&ning:E=mgh  véih=1-lcosa=1I(l-cosa)=2Isin’5

1 . s 1 s
—E=-mgl vie= Svi o= = EB= —mg/— =—mo’s’
2 14 l 2 2

1
Mait khac: s = sesin(ot + @) =|E = Emof sﬁ sin2(mt + )

1 .
= DPong ning: E4= Emv2 v6i v =sp,mcos(ot + @) = Eg= mo’ sf) cosz(mt + Q)

1
= Coning: E=E +Es & E=Emm2s(2)

Vay: Trong qud trinh dao dong diéu hoa co ndng ciia con ldc don la khdng doi va ti 1é vii
binh phuong cua bién dé dao dong

Cdu 10:
- Phdt biéu cdc dinh nghia: dao dong tu do, dao dong cudng biic, h¢ dao dong
- Dao dong tu do va dao dpng cudng biic cé diém nao giong nhau va khdc nhau

1. Phit bi€u dinh nghia:
< Dao dong tu do: 1a dao ddng ma chu ky chi phu thudc céc dic tinh cia hé dao dong
nhung khong phu thudc cdc yéu td bén ngoai
< Dao dong cudng bifc: 12 dao dong chiu tic dung cda luc cudng biic bi€n thién tuin
hoan F = Fysin(wt + @) v6i F, 1a bién d6 ngoai luc.

< Heé giao dong: 1a hé c6 kha nang thuc hién dao dong tu do. Sau khi bi kich thich hé dao
dong s€ tu nd thuc hién dao ddng theo chu k¥ riéng cta né.
2. Dao dong tu do va dao dong cudng bifc cé di€m nao gidng va khic nhau:
% Giong nhau: déu c6 tinh tuan hoan (dao dong diéu hoa)

R/

< Nhdc nhau: Chu ky va tin s6 clia dao dong cudng biic phu thudc ngoai luc tic dung
trong khi dao dong tu do thi khong.

7:090.777.54.69 Trang: 7
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g phuong Phdp gidn do vecto quay Fresnel

Click Hereiituuy W tinh chat: mot dao dong diéu hoa cé thé dugc coi nhu

Eu xudng mot truc nim 4

L =

. . <
trong mit phing quy dao.

M +
- Gia sif can bi€u dién dao dong: x = Asin(wt + ¢) Pir---2 \
Ta vé mdt truc nim ngang (A) va mot truc thing ding ot \M, (t=0)
x'x cdt (A) tai O. V& mot vectd A c6 gdc tai O: ¢6 do dai bing 5 @ >
bién d6 A va tao véi truc (A) mot géc bing ¢ tai thdi diém t = 0. (4)

Cho vects A quay déu theo chidu duong lugng gidc véi van e

géc . Lic d6 chuyén dong ciia hinh chi€u ddu mit vectd A

xudng truc x'x 12 mdt dao dong dicu hoa: X
X = @ = Asin(ot + @)

- Ta k&t luan ring dao dong didu hoa x = Asin(ot + @) dudc biéu dién biing vectd quay A

Céau 12: Téng hop hai dao dao dong diéu hoa ciung phuong, ciing tin sé bang phuong phdp
vecto quay.

1. TONG HGP HAI DAO PONG PIEU HOA CUNG PHUONG CUNG TAN SO BANG
PHUONG PHAP VECTO QUAY:
Xét vat tham gia 2 dao dong diéu hoa cling phuong, cling da s
x; = Asin(ot + @)

A X

X, = Apsin(ot + @y) M
Dao dong tong hdp: x = x; + X,. Tim x bing phuong phap M,
vectd quay. Ta vé cac vectd bidu dién xy, X», x nhu hinh vé:
Ta thdy M,OM, = ¢, — ¢, = hiing As A
Cho hai vecto AI,AZ, quay quanh O theo chiéu duong
véi van toc g6c o khong d6i. Khi d6 hinh binh hanh OM;MM, M1
khong bién dang nén vecto téng hgp c6 do 16n khong ddi va ciing (p/Af'
quay quanh O theo chiéu duong vdi van toc géc . \\ P .
Vi téng dai s6 cdc hinh chi€u ciia hai vectd A A, 0 (4)

xudng truc x'Ox biing hinh chiu cia vectd A, xudng truc dé
nén chuyén ddng tdng hop clia hai dao ddng diéu hoa cliing phuong va ciing da sd 13 mot dao
dong diéu hoa cuing phuong va ciing da s6.

Do d6 vects A, biéu dién dao dong diéu hoa tdng hop va géc @ bi€u dién pha ban diu
ctia dao dong tdng hap.
2. BIEN PO VA PHA BAN PAU CUA DAO PONG TONG HQP:

C6 OM =0M, +OM,

Chiéu xudng truc (A) va truc x’x:

Acosa = Ajcos@ + Ascosg, (1)

Asino = Ajsing; + Aysing,  (2)

(1’ + (2)*cho A, = A7+ A +2A,A, cos(p, —¢,)

7:090.777.54.69 Trang: 8
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= N&u x; va x; dao dong bat ky A=A <A<(Ar+ A

Céu 13: Dao dpng tdt din: dinh nghia, nguyén nhén, ddc diém.

1. Dinh nghia:

Dao dong tit dan 12 dao dong c6 bién d gidm din theo thdi gian.
2. Nguyén nhin:

Trong thuc t€ cdc vat déu dao dong trong mot mdi trudng xdc dinh nén cic tic dung ma
sat clia moi trudng d6. Do phai thuc hién cong d€ thing ma sit nén ning lugng hé cd gidm din
1am cho bién d6 gidm dan va cudi cung vat dirng lai & vi trf cAn biing.

3. Pic diém: L X
* Luyc ma sit nhd thi dao dong tit din cham.
Vi du: con ldc dao dong trong khdng khi. \ /L R
\/ N\ t
£ X
* Luyc ma sit 16n thi dao dong tit dan nhanh.
Vi du: con lic dao dong trong nuéc. >
t
£ X
* Luyc ma sdt qud I16n thi con 14c khong dao dong k
Vi du: con lic dao dong trong nhét. t'

Céu 14:
- Trinh bay vé dao dong cudng biic. Bién dp dao dpng cudng biic phu thudc vao yéu td nao?
- Su cong huédng co hoc la gi? Néu mot vi du vé cong hudng cé loi va cé hai
- Hdy cho biét cdc diém giong nhau va khdc nhau giiia dao riéng cuong biic va su tu dao dong.
1. Dao dong cudng biic:

Thong thudng, mot hé dao dong chiu tic dung luc ma sdt cia mdi trudng nén sinh cong
am 1am gidm co ning va dao dong bi tit dan.

Muén duy tri dao dong, ta tic dung lén hé mdt ngoai luc bién thién tudn hoan: F =
Fosin(ot + ¢) vdi Fy 12 bién do clia ngoai luc; o 14 tan sd géc

Trong thdi gian At rat ngin, dao dong ctia hé 13 mot dao dong phifc tap do su tdng hdp
clia dao dong riéng ctia hé va dao ddong cla ngoai luc.

Sau thdi gian At, dao dong riéng tit hdn va hé chi dao dong vdi da s6 ciia ngoai luc. P6 1a
dao dong cudng biic.

a. Dinh nghia: Dao dong cudng biic 1a dao dong gy ra bdi mot ngoai lyc bién thién tuan
hoan F = Fysin(wt + ¢) goi la luc cudng bic.
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2. Cong huéng co:

a. Pinh nghia: Sy cdng hudng 1a hién tugng bién dd ctia dao ddong cudng bic ting dot

ngdt khi da s& clia luc cudng bifc xAp xi bing tin sO riéng ctia hé dao dong.

b. Thi du vé cong hudng:

% Cong hudng c6 Igi: Mot em nhd ciing c6 thé dwa vong cho mot ngudi 16n 1én rit cao.
Né&u em tic dung Ién vong mot ngoai luc c6 tdn sd f, gan bing ding tin s6 riéng f,
clia vong, nghia 1a lyc kéo clia tay “dn nhip” vdi nhip dong dua clia vong, sau mot
thdi gian, bién do dao dong ctia vong rit 16n. Néu mudn dimg sic dé ddy vong mot
1an 1&n cao nhu vdy, em nhé s& khong 1am dugc.

% Cong hudng c6 hai: Chi€c cau, bé mdy, khung xe,... 1 nhitng hé thong dao dong cé
tan so rieng. N&éu dé ching dao dong cudng bic véi mot vat dao dong khic dit 1én
ching (vi du: mét mdy phat dién 16n), ching c6 thé rung 1én rit manh va c6 thé bi
gay.

3. Piém giéng nhau va khic nhau giita dao dong cudng bifc va su tu dao dong:
% Giong nhau: Duy tri dao ddng lau nhd dugc bl ning lugng (d€ thing luc ma sat)
< Khac nhau: Sy ty dao dong khong can tic dung clia ngoai lyc trong khi dao dong cudng
buc la do ngoai luc tic dung.

Cdu 15:

- Néu nguyén nhdn dé dao dong khong tdt din.

- Néu bi¢n phdp ky thudt dé duy tri dao cong ciia con ldc dong hé va bién phdp ki thudt lam cho
dao dong khung xe 6t6 chong tt.

1.DAO PONG DUY TRI:

a. Pinh nghia: Dao dong c6 bién d6 khong thay ddi theo thdi gian gdi 1a dao dong duy tri
con goi la ty dao dong.

b. Nguyén tic duy tri dao dong: 13 phai tic dung vao con lic mdt luc tudn hoan c6 tin
s6 bing tan sd riéng cda con lic.

Luc tudn hoan nhd khong lam bién ddi tin s6 riéng clia con lic, luc cung cip ning lugng cho
con lic trong mdi nita chu ky d€ bu ddp ning lugng mat di do ma sat.

2. UNG DUNG:

a. Bién phap k¥ thuat dé€ duy tri dao dong ciia con lic ddng hé: La Ién diy cét cla
ddng hd. Khi 1én day c6t 12 ta cung cAp mdt thé ning dan hdi cho con lic. Sau d6 mdi khi con lic
dat t6i bién d6 sau mot ntra chu ky thi day c6t din ra mot chit va mdt phan th€ ning clia nd
truyén cho con ldc nhd cic cd ciu thich hgp.

b. Bién phap k¥ thuit 1am dao dong ctia khung xe d t6 chéng tit: Khi 6 td bi x6c thi 1o
xo gidm x6c bi nén hay dian. P& Iam cho dao ddng ctia khung xe 6td chéng tit khi qua chd bi xéc
thi ngudi ta ding mot thiét bi gdm piston chuyén dong theo chiéu thing ding trong mot xylanh
chita ddy dau nhét. Piston gén vé6i khung xe, xylanh gén véi truc banh xe. Khi khung xe dao dong
trén 10 xo gidm xdc thi piston cling dao dong trong xylanh va nhd dau nhét dao dong trong khung
xe chéng tit.
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"au I : Song co hoc la gi7 Giai thich su tao thanh séng trén mdt nudc. Vi sao qud trinh truyén
song la mét qud trinh truyén ndng luong. Thanh Idp phuong trinh dao dong ciia mét diém trén
phuong truyén séng?

1. PINH NGHIA SONG: S6ng cd hoc 1a nhitng dao dong dan hdi lan truyén trong moi trudng
vat chit theo thoi gian.
2. GIAI THICH SU TAO THANH SONG TREN MAT NUGC:

* Hién tugng séng nudc:

- Ném hon d4 nhd xudng hd nude yén ling ta thdy xuit hién nhitng séng nuéc hinh tron tir
ndi hon d4 roi lan rong ra trén moi trudng nudc vdi bién d6 gidm dan

- C4i phao nhip nho theo séng nhung khong truyén di.

» Gidi thich:

Gifta cdc phan tif nu6c 6 luc tuong tdc nén khi mot phian t& M dao dong va nho 1én cao
thi cdc luc tuong tdc kéo cdc phan tir k& cin nhd 1én theo nhung chAm hon mdt chiit, cac lyc d6
ciing kéo M vé can bing. K&t qué 1a dao dong lan rong ra trén mdi trudng nudc.

Phao chi nhap nho theo séng ma khong truyén di 12 vi trong mdi trudng truyén séng thi
trang thdi dao dong truyén di con phan tir vt chit clia méi trudng chi dao dong quanh vi tri cin
bing clia né. . .
3. GIAL THICH VI SAO QUA TRINH TRUYEN SONG LA MOT QUA TRINH TRUYEN
NANG LUQNG:

* Ning lugng truyén séng tai mot diém ti 1& vdi binh phuong clia bién d6 séng tai d6. Vi
vay song truyén dén di€m nio thi lam cho cic phan tif vt chit clia moi trudng tai di€m
dé dao dong véi mdt bién do nhat dinh tic 13 truyén cho cic phan t¥ d6 mot ning lugng.
Do d6 qu4 trinh truyén séng ciing 12 mot qu4 trinh truyén ning lugng.

* Theo dinh luit bdo toan ning lugng thi ning lugng séng truyén di tir nguén do phai trai
rong ra cho cic phan tl cia moi trudng nén nang lu’o’ng song cang xa ngudn cang nhd.

4. LAP PHUONG TRINH DAO PONG CUA MOT PIEM TREN PHUGNG TRUYEN
SONG:

Do séng truyén di theo moi phuong nhu nhau nén ta chi xét mot phuong truyén séng Ox.
Xét di€m M trén phuong truyén séng Ox cdch ngudn séng O mot khodng OM = x.

* Phuong trinh ngudn séng O: ug = asin2nft

=  Phuong trinh séng tai M: upy (t) = u(t- 0) v6i 6 = X
\)

— uy = asin>f(t - =) = asin(2xft 2—3’() Vi = % uy = asin(27eft - %)
Vv

f

Cdu 2: Néu cdc dinh nghia: cia séng co hoc, séng doc, séng ngang, cdc séng két hop su giao
thoa ctia cdc song, song diing, chu ky ciia soéng, tdn sé ctia séng, budc song, vin toc truyén song,
bién do song. Dinh nghia 2 dao dong léch pha, cung pha, nguoc pha

1. NEU CAC DINH NGHIA:

* S6ng cd 12 nhitng dao dong dan hoi lan truyén trong moi trudng vat chat theo thdi gian.
* S6ng ngang la séng c6 phuong dao dong vudng géc vdi phuong truyén séng.

* Séng doc 1a séng c6 phuong dao dong tring vdi phuong truyén séng.

»  So6ng k&t hgp 1a cdc séng ¢ cling phuong, ciing tin s6 va ¢ d6 1éch pha khong déi.
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bing chu k¥ dao dong clia ngudn séng.

» Tan s6 f cla séng 12 tan s6 dao ddng chung clia cic phan tif vat chit cé séng truyén qua va
bing tan sd dao dong clia ngudn séng.

» Budc séng A 1a khodng cdch gin nha't giita hai di€ém dao dong ciing pha (hay ngudc pha) trén
cting mot phuong truyén séng, n6 ciing 1a quiang dudng ma séng truyén di dudc trong mot chu
ky cda song.

* Vin t&c truyén séng v 1 van tdc truyén pha dao dong

= Bién do séng A tai mot diém 1a bién d6 dao dong cua cic phﬁn t&r vat chat tai diém d6 khi

song truyén qua.

Lién hé gita T, f, v va A la: A = v.T = %

2. THE NAO LA HAI DAO PONG LECH PHA, CUNG PHA, NGUGC PHA:

* Hai dao dong léch pha la hai dao dong c6 dd léch pha khong ddi va khic khéng

* Hai dao dong cung pha 12 hai dao dong c6 do 1&éch pha bing 0 hay biing k2n

* Hai dao dong nguoc pha 1a hai dao dong c6 dd léch pha bang m hay bing (2k + 1)n

* Khi Ap = @; - ¢» >0 thi dao dong 1 s6m pha hon dao dong 2 hay dao dong 2 tré pha hon dao
dong 1.

Céu 3: Pinh nghia dp léch pha giita hai séng. Chitng minh rang dé léch pha la yéu t6” quan
trong trong viéc gidi thich hi¢n tugng giao thoa séng nudc.

1. Dinh nghia d6 1éch pha giita hai song:
Do 1éch pha 1a dai lugng dic trung cho sy khdc nhau vé trang thai giita hai hai dao dong
va dugc x4c dinh bang hiéu céc pha ban ddu: Ag = ¢ - @2
2. Vai tro do léch pha giita 2 séng trong viéc giai thich hién tugng giao thoa:
* Phudng trinh séng tai M do hai ngudn k&t hdp S, S; tao ra lan luot 1a:
2md, 2nd,
A

Uim = a sin (2reft - ) va Ujyy =a sin (2nft -
* Phuong trinh séng téng hop tai M:

UM = Upn+Uom = Uy = 2a COS %(d1 - dy)sin [2nfit - %(d1 +do)]
Pay 12 mdt dao dong diéu hoa c6:

* Pha ban dau: ¢ = - % (di +do)

= Biéndo: A =2a |cosZ(d, —d,)

2 LA
W:Acp:cpzM-cle=7”<d1—dz) :(dl—d2)=2—:: A=2a

A
cos—(p‘
2

Ta thay:
Tai M hai séng cung pha thi Ap =k2n = A =2a
Tai M hai séng ngugc pha thi Ao = 2k + hr = A =0
Vay trong hién tugng giao thoa cia 2 séng, dd léch pha cda 2 séng thanh phan tai di€m hai
séng d6 gip nhau sé quyét dinh d6 16n cia bién dd dao dong tdng hap tai dé.
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hg ciia luu trinh truyén séng: hién tuong giao thoa va hién

SONG NUGC:

a. Thi nghiém: Dung mdt 4m thoa c6 mét
nhanh ndi v6i miu thép hinh chit U c¢6 hai dau cham
nhe vao mdt nude tai S| va So. Khi 4m thoa rung cic  _—
vong tron séng phét ra tir S; va S, lan truyén trén mit f
nudc.

Hai ngudn S; va S cling tin s&, c6 do 1éch pha
khong d6i goi 12 hai ngudn séng két hgp. Hai séng do chiing tao ra goi 12 hai séng két hop. Trong
viing giao nhau clia hai séng két hgp. k=3 2. € p- 122,-3

Trong vung giao nhau cda hai séng ké&t hgp
xuat hién cdc dudng hyperbol c6 bién dd cuc dai, bién
do biang khong nim xen k& nhau nhan S;, S;lam tiéu
di€m goi 12 hién twong giao thoa séng nudc. Cic !
dudng hyperbol goi la van giao thoa séng. ‘

b. Gidi thich: Tai diém M trong viing giao thoa séng tir nguén S; va S, truyén dén cé
phuong trinh 1an lugt 1a:

Ui = asin(ft - 229 va upy = asin(@nft - 2292 ) M
= Phuong trinh s6ng giao thoa tai M: d d
. 2nd, . 275d2 ! 2
UM = UM + Uy - a[sin(2nft - ) + sin(27ft - )]
}\. Sl SZ

um = 2acos —————22 ( 1=d,) sin[2nft - —(d1 +dy)]
Bién do song tai M: A = 2a|cos>
» M la van cuc dai: Amax = COSM =coskr = M =kn

= (d1 - dz) =km

= MIa vin diing yén: A=0
= cos%—cos(Zk +1) M:(zkﬂ)g = (di—dy) = (2k+1)g

Vi |d1 - d2| =hiing s6 nén M & trén dudng hyperbol nhan S, S; 1am tiéu diém.

c. Diéu kién cé hién tugng giao thoa:

- Hai séng c6 cling tan s&

- Hai séng c6 @6 léch pha khong ddi theo thdi gian

Céc séng c6 tinh chit trén goi 12 séng k&t hgp. Cdc ngudn tao ra séng két hop goi 1a
ngudn két hop. 5
2. HIEN TUQNG NHIEU XA:

Khi gip mdt chudng ngai vat c6 kich thudc nhd so vdi budc séng thi séng c6 thé di vong
qua vé phia sau vat nhu khong gip gi ca. N&u vat cdn c6 kich thude 16n hon so vdi bude séng thi
song ciling di vong qua vat nhung ngay phia sau vat c6 mot vung khong c¢6 séng. Hién tugng séng
di vong qua vat cdn goi la hién tugng nhiu xa. Khi bi nhiéu xa cdc tia séng bi udn cong di.
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Khi mot séng t6i va séng phan xa clia né truyén theo cling mot phuong thi chiing giao
thoa vdi nhau. K&t qua 1a trén phuong truyén séng cé nhitng diém c6 dinh ma cic phan t¥ vat
chat tai d6 ludn dao dong véi bién d6 cuc dai (goi 1a bung) va nhitng di€m c6 dinh khdc ma cic
phan t vat chit tai d6 ludn ditng yén (goi 1a niit). Cdc dao dong nay tao thanh mot séng khong
truyén di trong khdng gian goi 1a séng dirng.

Vay: Séng diing la séng cé cdc niit va bung cé dinh trong khong gian
2. GIAI THICH CA CH HINH THANH SONG DUNG TREN MOT SOI DAY VA NiU PIEU KIEN
PE CO SONG DUNG:

a. Cach hinh thanh séng dirng: _

Budc dau M ciia soi diy c6 dinh vao tudng va cho diu P 4+ :

dao dong. g
- Thay ddi da s6 dao dong cia P d€n mot liic nao dé ta B ; A
thay sgi ddy dao dong &n dinh trong d6 c6 nhitng chd dao dong rat ! E

manh va nhitng chd hau nhu khong dao dong. E
b. Gidi thich: Dao dong truyén tir A d&€n B trén day dudi 4
dang mot séng ngang. Pén B séng N Phan xa truyén ngugc lai A.
Séng téi va séng phin xa thda man diéu kién séng két hgp va
ngugc pha nhau tai B (B ¢6 dinh) = hai séng nay giao nhau tao nén séng ding.
K&t qui cho thdy: A, B 13 hai diém ludn diing yén, cic diém trén sgi ddy AB cdch A va B nhung

Hinh vé c6: 4 bung, 4 niit va 3 b6 song

N . . A . ,
khoédng bing mdt sd nguyén lan nira budc séng (kE) ludn ludn didng yén (goi la cdc nit cua sdng dirng),

" kS kS z A }\4
cac di€ém trén AB nam cdch A va B nhitng khodng cdch bang mot s6 1é phan tu budc séng [(2k + I)Z] thi
dao dong v4i bién do cuc dai (goi 1a cdc bung cla séng dimg).  Khodng céch giita 2 nit hay 2 bung lién

. Ao , X A
ti€p nhau la E boi v6i séng doc tuy hinh anh séng ditng c6 khiac nhung né van gom cé cdc nit va bung.
Khodng céch giita hai niit trén ti€p vain bing 5

c. Diéu kién cé séng dirng:
» D€ c6 séng dirng v6i hai di€m nit & hai ddu day phai c6 diéu kién:

f= k%(e Z)vdil 1a chiéu dai day
= P& c6 séng ditng vdi mdt niit & ddu nay va mot bung & ddu kia phai cé diéu kién:
l= (2k+1)%(k e”Z)

3. CACH XAC PINH VAN TOC TRUYEN SONG BANG HIEN TUGNG SONG DUNG:
Hién tugng séng dirng cho phép ta da dugc budce séng 1 mot cach chinh xac. Poi véi séng
am va cdc séng khac, viéc do tan sd f cling don gidn. Bi€t A va f ta xdc dinh van t6c truyén séng
theo hé thic: v = Af
Vi du: V6i mot sgi day dan hdi c6 hai dau ¢ dinh. Quan sat séng trén diy ta d€m dugc s6

bing (k). Bi€t chi€u dai ¢ clia sgi day ta thay: (= k% =\ =% Vay:v=»A= %f
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ong dm? Moi truong truyén dm va vgn téc dm, vai tro ciia
[t ghi - ta.

1. DAO PONG VA SONG AM:

a. Séng am: La cdc séng doc cd hoc truyén trong cdc mdi trudng khi, 1éng hay rin.

Séng am nghe dudc c6 tan s6 nim trong khoang tir 16Hz d&€n 20.000Hz

Séng Am c¢6 tan s6 nhd hon 16Hz goi 1a cic séng ha Am. Séng Am c6 tan s6 16n hon
20.000Hz goi la cac s6ng si€u am. Tai ta khong nghe dugc ha am va si€u am.

b. Dao dong am: La cic dao dong cd hoc clia cdc vat rin, 16ng, khi v.v ... ¢6 tin s6 nim
trong khoang noéi trén.

Céc vat c6 dao dong Am, c6 kha ndng tao ra s6ng 4m trong modi trudng bao quanh goi 1a
cdc vat phatdao dong am.
2. MOI TRUONG TRUYEN AM - VAN TOC AM:

a. Méi truong truyén am: Séng Am truyén dugc truyén cd ba mdi trudng rin, 16ng va
khi, nhung khong truyén dudc trong chan khong.

b. Van téc truyén clia séng Am:

* Phu thudc vao tinh dan hdi va mat d6 clia mdi trudng: Van tdc Am trong cht rin 16n

hon trong chat 1éng va trong chit 18ng 16n hon trong chat khi
*  Van t6c am thay ddi theo nhiét do
* Nhitng vat liéu nhu bong, nhung, tim x&p v.v... truyén 4m kém vi tinh dan héi cla
chung kém. Ching dugc dung dé 1am cic vat liéu cach am.

3. VAL TRO CUA DAY PAN VA BAU PAN TRONG CHIEC PAN GHI TA:

Trong dan ghi ta cdc day dan dong vai tro vat phat dao dong am. Dao dong nay thdng qua gia
dd, day dan gin trén mit bau dan sé& lam cho mit bau dan dao dong.

Bau dan déng vai trdo hgp cong hudng c6 kha ning cong hudng d6i véi nhi€u tan sd khdc
nhau va tdng cudng nhitng Am c6 cac da s6 do.

Bau dan ghi ta c6 hinh dang riéng va lam bing gd dic biét nén né c6 khd ning cong
hudng va ting cudng mot sd hoa Am xac dinh, tao ra Am sic dic trung cho loai dan nay.

Céu 7: Nhiing ddc trung sinh ly ciia ém va su phu thujc cia chiing vao nhiing ddc trung vt li
cia dm
1. PO CAO CUA AM: 1a mot dic trung sinh 1i cia am, phu thudc vao dic tinh vat 1y ciia am d6
12 tn s0.

= Am c6 tan s8 cang 16n thi cang cao (cang thanh)

= Am c6 tan sd cang nhd thi cang thdp (cang trim)
2. AM SAC:

*  MJdi ngudi, mdi nhac cu phat ra nhitng Am thanh c6 sic thai khac nhau (di ciing mot cao do)
ma tai c6 thé phan biét dudc. Pic tinh d6 dugc goi 13 Am sic.

» Thi nghiém cho bi€t n&€u nhac cu va ngudi phét ra cing mot Am c¢6 tan sd f; thi dong thdi
cling phét ra ciac Am c6 tan so f, = 2f}, f3 = 3f}, ... Am c6 da sd f; 12 Am co ban, 4m c6 tan
sO f2, £3 goi 1a cdc hoa am thit 2, tht 3,.. Do d6, Am phdt ra 1a sy tdng hdp clia cdc Am cd
ban va cidc hoa Am cda né (v6i cdc bién do khic nhau) nén dudng biéu dién ciia né c6
dang phiic tap nhung chu ky nhat dinh v mdi dang tao ra mot Am sic nhat dinh.

*  Viy am sic 12 mot dic trung sinh 1y cia Am, n6é phu thudc vao dic tinh vat Iy cda 4m 1a
tan s6 va bién dd cia Am cd ban va cic hoa 4m cda né.
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trong mdt don vi thdi gian qua mot don vi dién tich dit vudng géc véi phudng truyén 4m, ky hiéu
I, don vi W/m?.

b. PO to ctia Am:

* Mubn giy cdm gidc Am, cudng dd Am phai 16n hon mot gid tri cuc tiéu niao d6 dudc

goi la ngudng nghe. Ngudng nghe phu thudc vao da sd 4m.

* Do to cda 4m 1a mot dic tinh sinh Iy ciia Am, né phu thudc vao cudng d6 ctia Am va

tan sd cia Am.

Vi du:

- V6i 4m c6 tin s6 f tir 1000Hz — 1500Hz thi ngudng nghe Iy = 10"*W/m?

- V6i am ¢6 tin s6 f = 1000Hz thi ngudng nghe I = 107 W/m?

- V6i am c6 tAn s6 1000Hz ¢6 cudng do I = 107"W/m? 16n g&p 10° 14n ngudng nghe 12 mot
am kh4 to nghe rit r5. V4i mot 4m c6 tan s6 f = 50Hz ciing c¢6 cudng do 107 W/m? thi chi méi
vira bing ngudng nghe Iy clia né nén chi hdi nghe. P9 to cia Am con phu thudc vao tin s6 am.

Tai nghe tinh nhat d6i vdi cdc Am c6 tin s6 trong khodng 1000Hz d&n 5000Hz va nghe
am c6 tan sO cao (Am cao) thich hon 4m c6 tan s& thap (Am tram).

= N&u cudng do am 1én t6i 10W/m? thi d6i véi moi tin s6 déu gay ra cam gidc cho tai,

gid tri nay goi la ngudng dau.

* Mién niim giita ngudng nghe va ngudng dau 1a mién nghe dudc.

c. Miic d6 dm:

D€ dic trung cho do to cia 4m ta thudng dung mdt dai lugng 13 midc cudng d6 Am (ki hiéu L).
Muic cudng dd Am la logarit thap phan cla ti s6 cudng do Am va ngudng nghe.
L(B) = lgl;L(dB) = 101gl
I() I()

Pon vi 1a Ben (B) hay déxiben (dB), 1dB = %B

Cédu 8:

* Van toc truyén am trong khong khi 6 350C va 200C c6 khac nhau khong? Tai sao.

* So sdnh vdn toc truyén dm trong khi oxy va khi hidro & ciing nhiét dj. Gidi thich.

* Thay doi do cang ddy dan hoi thi budc song cia séng ding cé doi khong. Tai sao (cho tdn 56
song diing khong doi).

1. Van toc truyén am trong khong khi & 35°C va 20°C khdc nhau vi van tdc truyén am
thay ddi theo nhiét d6 (van tdc ti 1& ciin bac 2 clia nhiét do tuyét d6i).

2. Van tdc truyén Am ti 1& nghich v6i khdi lugng phan ti clia chat khi. Ta thdy khi hydro
¢6 khdi lugng phan tir nhd hon oxy nén van tdc truyén am trong hydro nhanh hon.

fT .
3. Theo cong thitc Melde : v =, [— v&i T 1a luc cing diy va p 1a khéi lugng ctia mot don
[

vi chiéu dai day. Vay khi luc cing T ddi thi van toc v d8i. Vi v = Af = budc séng A ddi.
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Nguyen tac tao ra dong dien xoay chiéu. Higu di¢n thé va cuong dp dong dién xoay chiéu.
Thé nao la cuong do dong dién hiéu dung, hiéu dién thé hiéu dung? Vi sao doi véi dong
dié¢n xoay chiéu nguvi ta sit dung cdc dai luong nay?
1. NGUYEN TAC TAO RA DONG PIEN XOAY CHIEU
Nguyén tic tao ra dong dién xoay chiéu dua

2.

trén hién tugng cdm ng dién tir. X

Cho mot khung diy kim loai c6 N vong B t
day, c6 dién tich S quay v6i van téc géc o khong >
d8i trong tir trudng ddu B sao cho truc xoay x’x >
vudng gbc véi dudng cdm dng cla tir trudng. -

% Lic t = 0: Phdp tuyén 1 cla khung day

tring phuong chidu ca tif trudng B. _| |7
% Lic t : Phap tuyén fi hop véi vects B X!

mot géc (wt).
- Khi d6 tir thdng qua khung day la : ® = NBScosot.
- Theo dinh luat cdm dng dién tf trong khung diy xuat hién SPP cdm tng :
E = -®’ = oNBSsinot
PatE, = NBSo: Bién do suat dién dong hay suét dién dong cyc dai. =
VAy : Sudt dién déng cdm iing trong khung day la dai luong bién déi diéu hoa duoc goi la
sudt dién dong xoay chiéu.
N&i hai dau khung ddy v6i mach ngoai thi trong mach ngodi c6 mot dong dién xoay
chiéu. . .
2. HIEU PIEN THE XOAY CHIEU VA CUONG PO DONG PIEN XOAY CHIEU
- Vi sudt dién dong xoay chiéu bi€n thién diéu hoa vdi tin s6 géc ® nén hiéu dién thé ma
né gy ra ¢ mach ngoai ciing bi€n thién di€u hoa véi tin s§ géc .
‘u = Uysin(ot + @)
- Dong dién xoay chiéu trong mach ngoai ciing bi€n thién di¢u hoa véi tin s géc o.
‘i = I,sin(mt + (pi)‘ trong d6 @y = @; + @
¢ 12 géc 1éch pha giita u, i va né tuy thudc tinh chat clia mach dién. Vi dién trudng truyén
trong diy din c6 véan téc vao khoing 3.10° m/s nén & mbi thdi diém nhat dinh dién trudng & moi
di€m trén mach ndi ti€p 12 nhu nhau, do d6 cudng dd dong dién & moi di€m trén mach ndi ti€p 1a
nhu nhau.
3. CUONG PO HIEU DUNG VA HIEU PIEN THE HIEU DUNG
Cho mdt dong dién xoay chiéui = I,sinot chay qua dién tr§ thuan R trong thdi gian t thi
nhiét lugng tod ra trén dién trd 1a :

I I,

Q =Rt = R(—"j t
2 V2
Bay gid cho dong dién khong d6i c6 cudng d6 I chay qua dién tré thudn R nhu trén sao

cho ciing trong thdi gian t thi nhiét lugng tod ra cling la : Q = RI%t

I

So sdnh : I =~
V2
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Dinh nghia : Cuong dé hi¢u dung ciia dong dién xoay chiéu bing cuong do ciia mot dong
dién khong doi ma néu chiing lan luot di qua ciing mot dién trd trong cing mot thoi gian thi tod ra
cung mgt nhiét luong.

Tuong tu sudt dién dong hiéu dung va hiéu dién thé hiéu dung 1an luot 1a:

E_ B oyl

V27 2
4. LY DO SU DUNG CAC GIA TRI HIEU DUNG CUA CUONG PO DONG PIEN XOAY
CHIEU VA HIEU PIEN THE XOAY CHIEU

Vi dong dién xoay chiéu, ta khong thé xéac dinh cudng dd tic thdi cda né vi né bi€n ddi
rat nhanh ciing nhu khong thé 13y gi4 tri trung binh ctia cudng dd vi trong chu ky gia tri nay bing
khong. Ta ciing khong thé ding ampe ké hay von k& khung quanh dé€ do cudng d hay hiéu dién
th& xoay chiéu, vi mdi khi dong dién ddi chiéu thi chiéu quay clia kim ciing thay d8i nhung do
quén tinh 16n ctia kim va khung diy nén kim khong theo kip sy d6i chiéu nhanh ctia dong dién
va kim s€ ding yén.

Véi dong dién xoay chiéu, ta khong cin quan tim tdc dung tic thdi cda né & ting thdi
diém ma chi quan tim tic dung cda dong dién xoay chiéu trong thdi gian dai. Mit khdc, tdc
dung nhiét ciia dong dién thi ti 1€ vGi binh phuong clda cudng d6 dong dién, khong phu thude
chiéu dong dién; do d6 c6 thé so sanh dong dién xoay chiéu véi dong dién khong d6i giy ra tic
dung nhiét tuong duong.

D6 1a cac 1y do d€ dua ra khai niém cla cudng do hiéu dung clia dong dién xoay chiéu.

Cau?2:
1. Trinh bay cong sudt ctia dong dién xoay chiéu.
Xét cdc truong hop riéng :
- Mach chi co R.
- Mach chi co C.
- Mach chi co L.
- Mach RLC mdc néi tiép trong diéu ki¢n cé cong hudng dién.
2.  Néu y nghia ctia heé s6 cong sudt.
3. Vi sao khi ché'tao cdc dung cu dién nhu quat, ti lanh, dong co... nguoi ta c6 gdng ting hé
s0 cong sudt.
1. CONG SUAT CUA DONG DPIEN XOAY CHIEU
Dbiat mot hiéu dién thé xoay chiéu & 2 ddu mot doan mach. Dung von k&, ampe k&, watt
k& dé do hiéu dién th& hiéu dung U & 2 dau doan mach; cudng dod hiéu dung I ctia dong dién qua
mach; cong suit tiéu thu P clia doan mach thi thay :
* Né&u doan mach chi c¢6 dién trg thuan thi: P = UL
* Néu doan mach c¢6 thém cudn cdm hay tu dién hay c4 hai thi : P < UL
* Cackétquid dochota:P = Ul véi K<1.
* Thuc nghiém cho thiy gitta hé s6 K va géc 1éch pha ¢ (ctia u va i) ¢6 mdi lién hé : k =

COSO.

. . R
Vay : P = Ulcosg coso : goi la hé s6 cong suat (COS(p = E)
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* V6i mach RLC mic ndi ti€p trong diéu kién c6 cong hudng :
Zy, = Z¢c = cosp =1 = P = Ul

2. Y NGHIA CUA HE SO CONG SUAT
Khi U va I ¢c6 mot gid tri nhat dinh thi tit P = Ulcos¢, ta thdy P cang 16n khi cos¢ cang 16n.
*cosp = 1 = ¢@=0:day la trudng hgp doan mach chi ¢6 R hay doan mach ¢c6 RLC
mic ndi ti€p trong dicu kién cong hudng.
Khi d6 cong suit tiéu thu trén doan mach 16n nhat va bing UL

*cosp = 0 = ¢ = ig : day la trudng hgp doan mach chi ¢6 C hay L, hay ¢6 L, C.

Khi ¢6 cong suit tiéu thu trén doan mach nho nhit va bing khong.

Liic nay ngudn dién c6 thé cung cip cho doan mach mdt cong sudt kha 16n tic 12 U va I clia
doan mach kh4 16n, nhung doan mach vin khong tiéu thu mot phan nao cda cong suit d6, co
nghia 12 dong dién khong c6 hiéu qué c6 ich trong khi c6 mot phan nhé clia cong suit van bi hao
phi vo ich trén dudng diy dién truyén tai.

* 0 < cosp < 1 tdcla —g <@ <0hay0 < ¢ < g : day la trudng hgp thudng gip

trong thyc t€.
* Khi d6 cong suit tiéu thu trén doan mach P = Ulcose nhd hon cong suit P, = Ul cung
cap cho doan mach.

3. LY DO TANG coso

Muén ting hiéu qué clia viéc st dung dién ning, ta phai tim cdch ning cao tri s§ clia hé
s6 cong suit cose d€ doan mach st dung dugc phan 16n cong suit do ngudn cung cap.

Cong suat tiéu thu P = Ulcosqp gdm cong suit hitu ich (co ning, hod ning,..) va mot
phan cong suit hao phi dugi dang nhiét ning (trlf trudng hgp cidc may thu chi tod nhiét nhu bép
dién, ban la...).

Phin cong suat hitu ich va hiéu dién th€ U clia mach 1a do nhu ciu tiéu ding nén ching

khong d6i. Vay cudng d6 dong dién 1 = chi phu thudc coso.

Ucoso
Néu cos@ 16n thi I nhé => phan hao phi dudi dang nhiét ning nhd, nhung néu cosp nhd
thi I116n = phan hao phi dudi dang nhiét 16n c6 thé 1am hdng cdc dung cu dién. Chinh vi thé khi
ch€ tao cdc dung cu tiéu thu dién nhju quat, td lanh, dong cd, ... ngudi ta ¢ ging ting hé s6 cong
suit (trong thuc t&€ cosp > 0,85).
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ju tao va biéu thiic sudt dién dong ciia mdy phdt dién

Trinh bay nguyén tdc cdu tao va hoat dpng ciia mdy phdt di¢n xoay chiéu 3 pha. Vi sao
dong dién xoay chiéu lai dvgc sit dung rong rdi trong thuc té.
1.MAY PHAT PIEN XOAY CHIEU 1 PHA

a. Nguyén tic hoat dpng

M4y phdt dién xoay chiéu ki€u cdm tng hoat dong dwa vao hién tuong cim ng dién tir.

Cho khung day kim loai c6 N vong day c6 dién
tich S quay vdi van toc géc o khong ddi trong mot
trudng déu B sao cho truc quay cla khung diy vudng
g6c dudng cdm dng cla tir trudng.

Khi d6 tir thong qua khung day dao dong diéu
hoa 1am phat sinh trong khung diy mot suit dién dong
xoay chiéu.

Suit dién dong trong mdt khung day 1a rit nhd.
D€ c6 suit dién dong di 16n diung dugc trong cong
nghiép va ddi song, ngudi ta b tri trong mady phat dién nhiéu cudn diy din, mdi cudén gdm nhiéu
vong diy va nhiéu nam chim dién tao thanh nhiéu cip cuc N — S khic nhau. Céc cudn day trong
mdy phdt dién dugc mic ndi ti€p nhau va hai diu dudc ndi véi mach tiéu thu bing mot co ciu
ri€éng goi la bo gop.

b. Cdu tao

- B6 g6p 12 hé thong vanh khuyén — chdi quét : hai vanh khuyén dit dong truc véi khung
day va cling quay vdi khung diy. N6i dau diy A vdi vanh khuyén 1 va dau diy B vé6i vanh
khuyén 2. Hai chdi quét a, b ¢& dinh ti 1én 2 vanh khuyén va dugc ndi v6i mach ngoai. Khi
khung ddy quay, hai vanh khuyén trugc trén hai chéi quét va dong dién tir khung day chuyén qua
vanh khuyén, chéi quét ra mach ngoai.

- Phan c4dm tao ra tif trudng: trong may phat dién nhd, phan cdm la nam cham vinh citu;
trong mdy phat dién 16n, phan cdm 12 nam cham dién.

- Phin (ing tao ra dong dién.

- C4c cudn day ctia phan cAm va phan tGng déu quan trén 16i lam bing thép Silic d€ ting
cudng tir thong qua cudn diy. PE tranh dong Foucault cic 16i dugc ghép bing nhiéu tim thép
mong cach dién véi nhau.

- Phan cdm va phan tng c6 thé 12 bd phan ding yén hay bo phan chuyén dong ciia mdy.
B0 phan ditng yén goi 1a stato, bd phan chuyén dong goi la roto.

- Goi p 1a s6 cip cuc clia phdn cdm va quay véi van tdc quay n (vong/s) thi tin s& dong
dién pht ra 1a:

2.

c. Biéu thitc sudt di¢n dong
- Liic t=0 gi4 st phép tuy&n i ctia khung day trang véi ti trudng B.
-Lict=0thi i quay véi mot géc ot va tir thong bi€n ddi qua khung day 1a :
® = NBScoswt
- Theo dinh luit cdm tng dién tir trong khung xuat hién suat dién dong cdm tng tifc thdi :

e = -® = NBSwsinmt ditE, = NBSo = e = Egsinot
Khi d6 gifta hai ddu A, B ctia khung xuit hién hiéu dién thé tic thdi :
u = e = Uysinmt
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L2 P |
bang ?ﬂ rad hay 120° tic 12 1€ch nhau vé thoi gian 5 chu ky.

b. Cdu tao : gdbm 2 phin

- Phan cdm (Roto) 12 nam cham dién.

- Phan ting (Stato) gbm 3 cudn diy gidng nhau dugc dit léch
nhau 120° trén vong tron.

¢. Hoat dong

Khi Roto quay, vao lic cuc N doi dién véi 1 cudn 1 thi tir
thong qua cudn 1 cuc dai. Roto quay thém 120° hay tinh vé thdi gian
T
3

. | .
Ia thi tir thong qua cudn 2 cuc dai va sau thdoi gian 5 nira thi tir

1 N
thong qua cudn 3 cuc dai. Nhu vay tir thong qua cdc cudn day 1&éch nhau E chu ky vé thdi gian

hay I&ch nhau 120° vé pha. Do d6 sudt dién dong trong 3 cudn day ciing Iéch nhau 120°.

Néu ndi céc diu day clia 3 cudn véi 3 mach ngoai gidng nhau thi 3 dong dién trong 3
mach ciing 1éch pha nhau 1a 120°:
i I sinmt

. ( 271)
I,sin| ot — —
3
Iosin(mt - ﬂ)
3

d. Ly do sit dung rong rdi dong dié¢n xoay chiéu
- Pdi véi cic tng dung thuc tién nhu thip sdng, dun niu, chay cic mdy quat, may cong cu...
thi dong dién xoay chiéu ciing cho két qua tét nhu dong dién khong ddi.
- Dong dién xoay chiéu dé san xudt hon (mdy phdt dién xoay chiéu c6 ciu tao don gidn
hon may phdt dién mot chiéu).
- Dong dién xoay chiéu c6 th€ tdi di xa dugc vdi hao phi it va chi phi nhd va viéc phan
phdi dién ciing thuin tién hon nhd mdy bién thé.
- Khi cAn c6 dong dién mot chiéu, ngudi ta c6 thé chinh luu dong dién xoay chiéu dé€ tao
ra dong dién mot chiéu.
- Dong dién xoay chiéu dé ting hay gidm hiéu dién thé nhd mdy bién th& hon so véi dong
dién mot chiéu.
- Dong dién xoay chiéu cé thé cung cAp mot cong suat rat 16n.
- P&i véi dong dién xoay chiéu 3 pha con c¢6 thém vu diém :
* C6 cach mic day tiét kiém : hinh sao, tam gidc.
* Tao tlf trudng quay dé van dong dong cd khong déng bd 3 pha.

1

I

i3
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ng dién 3 pha c6 uu diém gi so véi dong di¢n 1 pha.

Ba di€m dau cla 3 cudn diy ndi v6i nhau va dua ra ngoai bing 1 diy trung hoa, ba di€m
cudi dua ra ngoai bing 3 day khdc nhau goi 1a 3 day pha.

A, Day pha 1
B, B, B, B,

Day trung hoa
A, Bj A, B,
D&y pha 2 A, A,

Day pha 3

- T4i tiéu thu thudng dudc ndi v6i mot diy trung hoa (ddy ngudi) va mot day pha (day
nong).

Cudng dd dong dién trén day trunghoa :i = i} + ip + i3

- Néu tdi doi xitng tic 12 tdi tiéu thu trén 3 mach ngoai bing nhua thii=0.

- Né&u tdi khdong doi xdng thi i # 0 nhung thudng rat nhé => day trung hoda thudng nhd hon
day pha vino tai dong dién nhé hon.

b. Cich mdc tam gidc

- Piém cudi cia cudn diy 1 dugce ndi v6i diém diu cia cudn diy 2, di€m cudi cla cudn
day 2 néi vdi diém diu cda cudn 3 va di€m cudi clia cudn 3 ndi véi diém diu ciia cudn 1.

Day pha 1 ' '
A A B3 By A
221 B B ' — - Al
Ai . D4y pha 2 A, 2

Day pha 3

- Ba diém ndi d6 dudgc ndi v6i 3 mach ngoai biing 3 ddy pha. Cach mic nay can 3 tii tiéu
thu phdi gidng nhau (tdi d6i xing).
- Ta c¢6 thé mic mdt tdi hinh tam gidc vio mdt mdy phat dién mic hinh sao hay ngudc lai.
- Ngudi ta chitng minh dudc : U, = Up\/§
Uy 1a hiéu dién thé giita 2 day pha.
U, 1a hiéu dién th€ giita day trung hoa va day pha.
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' dung trong dong cd khong dong bd ba pha 1a loai dong co
c6 cong sudt 16n, d& sidn xuit hon dong cd ding dong dién mdt pha, chiéu quay clia chiing c6 thé
thay d6i dé dang.

Céau 5 : Trinh bay

*  Nguyén tdc hoat dpng ciia dong co khong dong bp.

*  Nguyén tdc cdu tao ciia dong co khong dong by 3 pha.

*  Uudiém ctia dong co khong dong bo 3 pha.

* So sdnh roto va stato ctia mdy dao dién 3 pha va ciia djong co khong dong bo ba pha.

Unlimited Pag

1. NGUYEN TAC HOAT PONG

Bién dién ning thanh cd niing trén co s§ hién tugng cdm wng dién tr va st dung tr
trudng tir trudng quay.

* Thi nghiém :

Quay déu mdt nam chadm chit U véi van tdc géc o
quanh tryc x’x thi tir truGng B gitfa hai nhanh cda né cing X
quay déu véi van tdc géc o.

Khi d6 mot khung day dit gitta hai nhdanh c6 truc quay
12 x’x quay nhanh dan cing chiéu quay cda nam cham va khi
dat t6i van tdc o, < o thi gilf nguyén van tdc d6. Ta néi khung diy quay khéng dong bo véi tir
trudng quay.

* Gidi thich

Khi nam chidm bit ddu quay (tif trudng quay) thi tit thong qua khung bién thién lam xuat
hién dong dién cdm dng.

Theo dinh luat Lenz, dong dién nay chdng lai sy bi€n thién clia tir thong sinh ra né, nghia
12 chong lai sy chuyén dong tuong ddi gitta nam cham va khung day, do d6 luc dién tir tic dung
1én khung day 1am khung quay cling chiéu véi nam cham.

Néu khung day dat téi van toc o thi tir thong qua né khong bién thién nita, dong dién cim
ing mat di, lyc ti ciing mat di, khung diy quay cham lai nén thuc t&€ khung day chi dat t6i mot
van téc gée 6n dinh o, < ©.

Ta néi khung diy quay khong dong bo véi nam cham.

Pong co hoat dong theo nguyén tic trén goi 12 dong cd khong dong bd.

2. TU TRUONG QUAY CUA DONG DIEN 3 PHA

Cho dong dién xoay chiéu 3 pha di vao trong 3 cudn diy

din gidng nhau dit 1éch nhau 120° trén mdt vong tron.

9 9 2, . [ T 2
Gia su 0 thdi diémt = Z thi tir trudng cua cudn day 1

c6 gia tri cuc dai duong By, va huéng tir trong ra ngoai cudn day.
Khi d6, tir trudng cia cudn diay 2 va 3 ¢6 gid tri Am.
B
B, =B; = —2%
2

Vay : Tir truong tong hop B ciia 3 cudn ddy cé hudng
tring vdi tit truong B tiic la hudng tir cudén ddy 1 ra ngodi.
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= 1
chu ky thi B huéng tr cudn diy 2 ra va sau 5 chu ky

tia 3 cudn diy quay quanh tAm O véi tin s8 bing tin s&

g6c cua dong dlen 3 pha
3. CAU TAO CUA PONG CO KHONG PONG BO BA PHA

* GOom 2 phan chinh :

- Stato gdm 3 cudn ddy giong nhua quin trén 15i sit 1éch nhau 120° trén mot vong tron dé
tao ra tif trudng quay.

- Roto 12 hinh tru ¢6 tdc dung nhu mdt cudn day quan trén 15i thép.

Khi mic dong cd vao mang dién 3 pha thi tif trudng quay do Stato gdy ra lam cho Roto
quay quanh truc. Chuyén dong quay ciia roto dugc truc mdy truyén ra ngoai va dudc st dung dé
van hanh cdc may cong cu ... .

4. UU PIEM CUA PONG CO KHONG PONG B() BA PHA

- C4u tao don gidn, dé ch€ tao.

- St dung tién 1gi, khong cAn vanh khuyén, chdi quét.

- C6 thé thay ddi chiéu quay dé dang. .

5.80 SANH ROTO VA STATO CUA MAY PHAT DPIEN XOAY CHIEU 3 PHA VA PONG
CO KHONG PONG BO 3 PHA

- Stato clia mdy phat va clia dong cd gidng nhau : gdm 3 cudn diy din gidng nhau quin
trén 161 st dit 1éch nhau 120° trén vong tron.

- Roto khdc nhau : Roto ctia mdy phat 1a nam cham dién, con cia dong co 1a hinh tru cé
tdc dung nhu mot cudn diy quan trén 16i thép.

Cau 6 : My bién thé&

*  Dinh nghia va cdu tao

*  Nguyén tdc hoat dong, su bién doi higu dién thé va cuong do dong dién qua mdy bién thé.
*  Cong dung ciia mdy bién thé.

1. PINH NGHIA
Bién th& 1a mot thi€t bi dung dé thay d6i hiéu dién thé€ cda dong dién xoay chiéu.
2. CAU TAO
- Mot 16i thép k§ thuat do nhiéu 14 thép mdng hinh

khung chit nhat ghdp sit va cdch dién v6i nhau (d€ ting N, N,

dién tr§ cla 16i sit, tranh dugc hao phi do dong dién O_§ Nzg_o

phucd). U, E N, E Uz U U,
- Hai cudn day dong quén trén 16i thép: cudn s6 o = 5

cap n; vong 1a cudn mic vao mang dién xoay chiéu; cuén
thtt cap nhiéu Vong 1a cudn ndi vdi tai tieu thu.
3. NGUYEN TAC HOAT PONG

- Hoat dong clia mdy bién th€ dya trén hién twgng cdm ng dién tr.

- Khi cudn sd cap dudc mic vao ngudn dién xoay chiéu thi dong dién trong cudn sd cap
lam phat sinh mot tif trudng bién thién trong 13i thép.

- Tr thong bién thién cia tir trudng d6 truyén qua cudn thi cAp. Néu mach thit cip ndi véi
tai thi trong tai c6 dong dién cam dng.
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cda cudn thit cap.

- Theo dinh ludt cAm ung dién tir: e, = -®’; = -nldE va e = -@’, = -nzdg
dt dt
- Theo dinh [uat Ohm : u; = e; v6ir; = 0
: P u € n U n
-Khi mach thtcdphd:uy = ). > L = L = L = |1+t =—L
ll2 eZ n2 U2 n2
-Néun; > n = U; > U, : mdy ha th&

-Néun; < ;= U; < U, : mdy ting thé.
b. Cuong do dong dién
Né&u bd qua hao phi ning lugng trong mdy bi€n th€ thi cong suit trong mach sd cap va thit
v . I U, n,
cap bing nhau: P, = P, = UL = Ul = — = —==—
I, U n
Vay : Ding lam mdy bién thé lam hi¢u dién thé ting bao nhiéu ldn thi cuong dé dong dién

gidm bdy nhiéu ldn va nguoc lai.
5. CONG DUNG:

May bién thé ding d€ tao hiéu dién thé thich hgp trong sinh hoat, trong k¥ thut va nhat 4
dé truyén tai dién ning di xa vdi hao phi nhd.

1

Cau 7 : Vai tro ctia mdy bién thé trong viéc vén tdi dién ndng di xa va sit dung dién.

1. CONG SUAT HAO PHI TREN PUONG DAY TAI

Khi dua dong dién tr nha mdy dén noi tiéu thu (thudng rat xa) sé phdi mait ning lugng
hao phi trén dudng diy toa nhiét. Goi P 12 cong sut cung cAp clia nha mdy.

Goi U Ia hiéu dién th€ & hai dau dudng day.

P
- Cudng do dong dién trén dudng day : I = 6

2
- Cong sudt hao phi trén dudng day c6 dién trt§ R : P> = RI* = R%
Ta thdy dé€ gidm cong sudt hao phi trén dudng day thi :
- Gidm R tic 1a ting ti€t dién diy. C4ch nay rat ton kém.
- Ting U bing cdch diing may bién thé€ dua hiéu dién thé & nha mdy 1én rit cao. Gan dén
noi tiéu thy lai glam hi¢u dién the tu'ng budc dén gid tri thlch hdp
2. S0 DO HE THONG CHUYEN TAI VA PHAN PHOI PIEN NANG

11 KV 110V 35KV 6 KV 220V
Tang Ha Ha Ha |—
thé& th& th& thé&

Nha mdy dién
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g ong dién xoay chieu bang diod.

Uu diém va nhuoc diém ciia phuong phdp nay.

3.

1. SU CAN THIET CUA DONG DIEN MOT CHIEU

Mot s6 nganh k¥ thuat sau day van phai dung dong dién mot chiéu :

- Ma dién, didc dién, vo tuyén dién, nap dién cho acquy, sdn xuit hoa chit, tinh ch& kim
loai...

- Pong cd dién mot chiéu vi ching c6 vu di€ém hon ddng cd dién xoay chiéu & chd c6
moment khdi dong 16n va thay déi dugc van toc dé dang.

- M6t s6 mach dién tif hoic mot s6 by phan cin dién 4p mot

chiéu. b
2. PHUGNG PHAP CHINH LUU BANG DIOD D
a. Chinh luu niia chu ky : L P
- Trong nia chu ky diu ciia dong dién xoay chiéu thi A la 7y~ l
cyc duong, B 12 cyc am: dong dién truyén tir A qua dido D, qua R T
vé B.

- Trong nita chu ky sau ctia dong dién xoay chiéu
thi A 1a cuc am, B 1a cuyc duong: khi d6 khdong cé dong
dién qua R.

T 1
Vay dong dién qua R la dong dién 1 chiéu nhdp /\ /\ /\ >

IO

nhdy co dang : O ’ t
b. Chinh luu 2 niia chu ky

- Trong nita chu k¥ cda dong dién xoay chiéu thi A 1a cuc duong, B 1a cuc Am: dong dién
di tir A t6i M qua diod D; t6i N qua R t6i Q qua diod D3 t6i P rdi vé B.

- Trong ntta chu k¥ sau ctia dong dién xoay chiéu thi A Ia cyc am, B 12 cuc duong: dong
dién di tir B t6i P qua diod D5 t6i N qua R t6i Q qua diod D4 d&€n M 16i vé A.

Vay dong dién qua R ciing la dong 1 chiéu van con nhdp nhdy. DE dong dién mot chiéu bot
nhdp nhdy, ta dung bo loc.

&) __7: . i Lz

3. UU VA NHUQC PIEM CUA PHUGNG PHAP CHINH LUU
* Uun di€m :
La phuong phép kinh t&, thi€t bi d& ché& tao, it tén kém, gon, van chuyén dé dang.
C6 thé tao ra dong dién mot chiéu cong suit 16n.

* Nhuge diém : Dong dién mot chiéu dugc tao ra van con nhdp nhay. Ta cé thé lam gidm
su nhdp nhdy bang cdch ding bé loc.
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| hoat dong ciia mdy phdt di¢n mét chiéu.
duoc dung phé bién hon mdy phdt dién mét chiéu.
Uu diém va nhugc diém ciia phuong phdp nay.

3.

1. MAY PHAT DPIEN MOT CHIEU
a. Cdu tao
Mot khung day c6 thé quay xung quanh truc d6i xing cud né
trong mot tr trudng déu vdi van tdc géc o khong ddi sao cho truc vudng b(-)
gOc tlf trudng. (@)
Bo6 g6p dién gém hai vanh ban khuyén va hai chdi quét dé 1ay ;?f)_——l:_
dién ra mach ngoai. A B
b. Hoat dong
Dua trén hién tugng cdm tng dién tir. Khi tir thong qua khung diy bién thién diéu hoa thi
lam phét sinh trong khung mot sudt dién dong cdm @ng ciing bi€n thién diéu hoa. Dong dién
trong khung 12 dong xoay chiéu nhung do bd tri hai vanh ban khuyén, nén khi dong dién trong
khung d6i chiéu thi vanh ban nguyét ddi chiéu quét, nén & chdi a ludn ludn c6 dong dién di ra
mach ngoai va & chdi b ludn ludn c6 dong dién tir mach ngoai di vao. Vay chdi a 12 cyc duong,
chdi b 12 cyc Am cia may phat dién mot chiéu nay. Dong dién phét ra 1a dong nhap nhdy :
* Trong k§ thuat mdy phdt dién c6 nhiéu khung
day dat 1éch nhau va mdc ndi ti€p nhau tao ra dong dién | T

D — C

mdt chiéu hau nhu khong nhap nhdy.

* Né&u cho dong dién mdot chiéu chay vao khung o ‘
day thi dudi tdc dung cta luc dién tir khung day sé& quay:
mdy phét dién mot chiéu tr§ thanh dong co di€én mot
chiéu.
2. LY DO PHUONG PHAP CHINH LUU BUQC DUNG PHO BIEN HON MAY PHAT
DPIEN MOT CHIEU

So véi may phét dién mét chiéu, phuong phap chinh Iuvu dugc diing phd bién hon, vi né c6
cdc uu diém :

* La phudng phép kinh t&€ nhat, tién Igi nhat.

* Thiét bi chinh Ivu dé ché tao nhat, it ton kém, gon, vin chuyén d& dang.

* C6 thé tao ra dong dién mot chiéu cé cong suit 16n.

Trong khi mdy phat dién mot chiéu ché tao phic tap, ton kém hon nén khong kinh t&€ va
khong tién 10i. CS gép thudng xuyén c6 tia Itra dién, nén chéng hu héng va 1am anh hudng dén
céc thiét bi dién t khac & 1an can.
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Caul:

1.  Khdo sdt su bién thién ciia dién tich trén 2 bdn tu dién va su bién thién ciia cuong do déng
dién trong mach dao dong.

Khdo sdt ndng lugng dié¢n tir trong mach dao dong.

Vi sao dao dong trong mach lai tdt din

N

1. SU BIEN THIEN PIEN TiCH VA DONG PIEN TRONG

MACH DAO PONG P'IIIM'

- Mach dao dong gdm tu C mic ndi ti€p v6i cudn cdm L. S l

- N&i K véi A thi ngudn dién P tich cho tu dién mot dién +(121(_) K/ A
tich cuc dai Q,. D i Y%

- Sau dé n6i K véi B thi tu dién phéng dién lam phat I B
sinh dong diéni=q’.

Dong dién nay ting dan 1lam xuit hién trong cudn cdm L
mot sudt dién dong tu cim : e = -Li’ = -Lq”

- Ap dung dinh ludtOhm: u-e =0 u=+e = -Lq”
Vi u 12 hiéu dién th€ giita 2 dau cudn diy, dong thdi ciing 12 hiéu dién thé giita 2 dau tu
q q

1
diénnén: uv=— => — =-Lg" = q"+—q=0
| c C a EEETCR

> _ 1
LC
- Phuong trinh vi phan nay c6 nghiém: |q = Q, sin((y)t + (p)

dit o = 9"+ 0q=0

Phuong trinh cho thdy dién tich tu dién bi€n thién diéu hoa vdi tin s6 géc o. Vi

1
w =
VLC

chi phu thudc vao dic tinh cia mach, nén dao dong dién trong mach goi 1a dao dong

riéng.
- Cudng d0 dong dién :
i = q = Quwcos(wt + @) = I,cos(wt + @)
véi I, = Qom: cudng do cuc dai.
A . ~ A A A N 7,0 A A s 2, Tc z,* A
Vay : Dong dién i ciing bién thién diéu hoa vdi tan s6 goc ® nhung sém pha 5 so vdi dién
tich.

2. KHAO SAT NANG LUGNG PIEN TU TRONG MACH DAO PONG
Ning lugng trong mach dao dong gdbm ning lugng dién trudng tip trung & tu dién va ning
lugng tir trudng tip trung & cudn cam.

2 2
- Ning lugng dién truong : |W, = = S—Cosin2 ((Dt + (p)

- Ning lugng tir trudng : W, =

. 1
Li? 5 LQ;®’ cos’ cos(wt + ¢)
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Vay :

* Ning luong dién trudng va ning lugng tif trudng bién thién diéu hoa theo thdi gian véi
cling mot tin s6, va tin s6 ndy gap 2 1an tn sd dao dong clia mach.

* Nang lugng ctia mach dao dong 1a khong ddi.

* Trong mach dao ddng ludn ludn cé sy chuyén hod giita ning lugng dién trudng trong tu
dién va ning lugng tr tr)u'&ing trong cudn day.
3. NGUYEN NHAN TAT DAN CUA DAO PONG PIEN TU TRONG MACH DAO PONG

Thyc t&€ cudn cdm, diy ndi déu c6 dién trd R (dit nhd) lam tiéu hao ning lugng trong
mach, ddng thdi mdt phan ning lugng clia mach bi bifc xa ra khong gian xung quanh dugi dang
séng dién tir 1Am ning lugng clia mach dao dong gidm dan, do d6 dao dong dién tir trong mach
tdt dan.

Cau 2 : So sdnh dao dong ciia con ldc 1o xo va dao dong ciia mach LC vé cdc mdt : cdc dai
Iugng bién thién, phuong trinh dao dong riéng, tan sé dao dong riéng, ndng uong dao dong
riéng, tdc nhan lam tdt dao dong, diéu kién cong hudéng nhon.

a. Vé cac dai lwgng bién thién

- Cung bién thién diéu hoa vdi cling tan s6.

* (J con I&c 10 xo0 : 1i do, van toc, gia toc.

* O mach LC : dién tich cla tu, cudng dd dong dién qua cudn cam, hiéu dién th€.
b. Phuong trinh dao dong riéng

- C6 cuing motdang :

* (J con ldc : X"+ 0x = 0 = x = Asin(w,t + )

* ’mach LC : Q"+ 0q =0 & q = Qsin(ot + @)

c. Tan s6 dao dong riéng
- Péu chi phu thudc cau tao cia hé.

> . K
*(J con lac : o, =1’—
m

*6machLC: o =—1

d. Néng lugng dao dong riéng
LA tdng clia hai dang ning lugng, cdc dang ning lugng déu bién thién tudn hoan véi cling
tAn s6 nhung tong c6 gid tri khong d6i & moi thai diém.

) , 1
*(J con lac : W =E4 + E, = EKAZ
) 1 Q;
>k(jIIIaChLCI W = Wg + W = EE

e. Tac nhan lam tit dan dao dong

Lam cho ning lugng dao dong bi ti€u hao.

* (3 con ldc : lyc ma st lam ning lugng con lic chuyén hod thanh nhiét.

* (Y mach LC : tda nhiét trén dién trd R clia cudn cdm hodc sy bic xa s6ng dién tir cia tu.
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la dong dién dich?

2.  Thénao la dién truong tit truong.

1. HAI GIA THUYET CUA MAXWELL VE TU TRUONG BIEN THIEN VA DIEN
TRUONG BIEN THIEN R
a. Gid thuyét vé tit truong bién thién 1 t B
Moi tif trudng bi€n thién theo thdi gian déu 1am xuat hién mot
dién trudng xody, tic 1a mot dién trudng ma cdc dudng sitc bao quanh — T
cac dudng cdm Gng.
b. Gid thuyét vé dién truong bién thién
Moi dién trudng bi€n thién theo thdi gian déu lam xuit hién mot
tf trudng bi€n thién. Cdc dudng sic cla tir trudng nay bao quanh cdc
dudng stdc clia dién trudng. 4
c. Pdc diém cia dién truong xody E
bién trudng xody c6 cdc dutng sitc la dudng cong khép kin bao N —
quanh cdc dudng cdm wng tir, khdc véi dudng tinh dién trong d6 dudng
stic hd (di ra tir dién tich duong, di vao dién tich 4m).
d. Dong dié¢n dich
Dong dién din 13 dong chyuén dJi c6 hudng clia cdc hat dién tich B T

tu do.

Dong dién dich 12 khai niém d€ chi sy bi€n thién cda dién trudng
(gitra cdc ban cia tu dién), né tuong duong nhu mot dong dién.

Dong dién trong mach dao dong dugc coi 1a mot dong dién khép kin bdi dong dién din
chay trong day din va dong dién dich chay qua tu dién.
2. PIEN TU TRUGNG

TU hai gid thuyé&t, Maxwell k&t luan : “MJdi bién thién clia tif trudng déu gy ra mot dién
trudng xody cda bién thién trong khong gian xung quanh va dén Iugt minh mdi bi€n thién cia
dién trudng cling 1am xudt hién tif trudng bién thién trong khong gian xung quanh.

Vay dién truong va tix truong cé thé chuyén hod ldn nhau, lién hé véi nhau rdt chdt ché,
chiing la hai mdt khdc nhau ciia mot truong duy nhdt goi la truong dién tir.

Trudng dién tir 12 mdt dang clia vat chit, ton tai khdch quan, né gdm dién trudng va tr
trudng bién thién lién hé vdi nhau rat chit ché, déng vai trd truyén tuong tic giita cac dién tich.

Tudng tdc dién ti lan truyén trong khong gian v6i van tdc hitu han gin biing ¢ = 3.10%m/s.

Trudng tinh dién va tr trudng 1a trudng hgp riéng cla trudng dién tir.

Caud:

1. Gidi thich su hinh thanh séng dién tic khi 1 dién tich diém dao dong diéu hoa. Tit dé phdt
biéu thé'nao la séng dién tir.

2. Néu cdc tinh chdt ciia séng dién ti.

1. GIAI THICH SU HINH THANH SONG PIEN TU
o Gia st tai O mot dién tich di€m dao dong diéu hoa vdi tin s6 f theo phuong thing diing
thi né sinh ra mot dién trudng dao dong diéu hoa cling tan s f.
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o Vay dién tir trudng lan truyén trong khong 5 /
gian dudi dang séng goi la séng dién ti. MW
Mot dién tich +q dao dong diéu hoa véi tin s& BX\
f trén truc thing ding cho séng dién tir truyén theo l
truc Ox (nhu hinh vé).

Vay séng dién tir 12 qud trinh truyén di trong khong gian cda trudng dién tir bi€n thién
tudn hoan theo thdi gian.

2. TINH CHAT CUA SONG DIEN TU
o Cé6 day dua tinh chit nhu séng c6 nhung qué trinh lan truyén khdng cin dén méi trudng
dan héi, vi vay né c6 thé truyén dudc trong chan khong.
o C6 van tdc truyén trong khong khi (hay chan khong) 1 ¢ = 3.10° (m/s) va c6 budc song

tinh theo biéu thdc : [A = —

o Tai mot di€m bat ky trén phuong truyén, vecto cu’dng dd dién trudng E vectd cadm tng tir
B ddu vuong goc vdi huéng truyén clia séng. Vectd E, B va vectd van tdc v tao thanh mot
tam di¢n thudn. S6éng dién tir 1a sébng ngang.

o Qud trinh truyén séng dién tir trong khong gian, né mang theo ning lugng ti 1& vdi luy
thira bac 4 clia tan s0.

o Soéng dién tir cling tudn theo cdc dinh ludt phdn xa, khic xa va ciing cho hién tugng giao

thoa.
Caus:
1.  Néu nguyén nhan tdt dan cia dao dong dién tit trong mach dao dong va ciia dao dong con
ldc don. Dé dao dong dugc duy tri va nguyén tdc phdi lam gi?
2. Mo td so do nguyén tdc va gidi thich hoat dong ciia mot mdy phdt dao dong diéu hoa

transitor.

1. NGUYEN NHAN TAT DAN
a. Cua dao dong dién tu trong mach
o Do cudn cdm va diy ndi c¢é dién trd R nén mot phan ning luong mat di dudi dang nhiét.
o Ning ludng gidm din nén q, i cling gidm dan nén dao dong dién tir trong mach bi tit dan.
o Do biic xa séng dién tir nén ning lugng ciing gidm dan.
b. Dao déng ctia con ldc don
Do lyc ma sit cia mdi trudng ludn hudng nguge chiéu chuyén dong, nén sinh cong cin,
ning lugng dao dong gidm dan.
¢. Duy tri dao dong :
Phdi bu cho mach dao dong mot ning lugng bing ning ludng da tiéu hao. Sau mdi chu
ky, mach dugc bd sung ding lic mdt ning lugng khong nhé hon va ciing khong 16n hon ning
lugng da tiéu hao.
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i v6i ngudn dién khong ddi qua tranzito. Mot cudn cam
L’ dudc dit gan cudn L clia mach dao dong.

Hai diu clia L’ ndi v6i émitd va bazo cla tranzito qua tu I¢
dién C’ @€ ngin ong dién mot chiéu. ——>

b. Nguyén tic hoat dpng C

Khi mach dao dong hoat dong, tif trudng bi€n thién cla cudn C
L gay ra suit dién dong cdm ng trong L’; hai cudn L va L’ dudc @B_-{ __LC
b6 tri sao cho khi dong colectd I¢ ting @p > @ khong c6 dong dién E L L —]—
chay qua tranzito. Tréi lai, khi c6 dong dién Ic gidm ¢g > @g thi c6

dong dién chay qua tranzito tr €émitd va lam gidm I¢, mach dao +|I|I|,-
dong dudc bd sung thém ning lugng. I

Phai chon cdc thong s ctia mach cho thich hgp d€ trong mdi chu ky mach dao dong dudgc
bd sung ding s6 ning lugng ma né da mat di. Su duy tri & day, twong tu nhu sy duy tri dao dong
clia qué lic trong dong hd qua lic; ngudn dién cé vai trdo nhu ning lugng dy trit clia diy cot,
transistor c6 vai trd nhu bd phan banh xe ¢6 ring cua xién va chét hinh cung, mdi chu ky hai 1an
diéu chinh s& ning lugng cho qua lic dang dao dong.

Cau 6 : Vai tro ciia tdng di¢n li trong viéc truyén song vé tuyén trén Trdi dat

- TAng dién li 1a tAng khi quyén & d6 cao 50km trd 1én, chita rat nhiéu hat tich dién 1a cdc
electron va cac ion.

Vai tro truyén séng :

* VGi song trung binh (A tit 100m — 1000m)

Ban ngay bi hap thu manh, nén khéng truyén di xa dudc.

Ban dém it bi hap thu, phan xa t& & ting dién li nén séng c6 thé truyén di xa dudc. Vi
vdy, bam dém nghe dai biing séng trung rd hon ban ngay.

* V§i séng ngén (A tif 10m — 100m)

N6 c6 ning lugng 16n, bi ting dién li phan xa manh xudng dat, roi tir mat dat lai phin xa
1én tang dién li, qua trinh cif ti€p tuc nhu vay.

Do d6 mot dai phat song ngdn c6 cong suat 16n c6 thé truyén séng t6i moi di€m trén trai

dat.

* V6i séng cuc ngdn (A tr 10m — 0,01m)

Khong bi tang dién li hap thu hay phadn xa, n6é xuyén qua tang dién li va truyén di xa
trong vi tru nén dugc dung trong théng tin vii try.

Cau7: Mo ta
1.  Mach dao dong hé — Angten
2. Trinh bay nguyén tdc phdt va thu séng dién tic
1. MACH DAO PONG HG - ANGTEN
o Khi mach dao ddng kin, ning lugng dién trudng tip trung khodng khdng gian giita hai
ban tu dién va nang lugng tir trudng tap trung & cudn cdm, do d6 ning lugng di€n trudng
bifc xa ra ngoai khong dang ké.
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png biic xa ra ngoai va truyén di biing séng dién tir, ta thuc
cdch tdch rdi hai cuc cia tu dién ra xa. Gidi han cia khung
10i ban clia tu dién 1éch hin mot géc 180° va kha ning phat
fn nhat. Trong thyc t€, dngten 13 mdt cudn cdm nhd c6 gidi

han 12 mot day din thdng ding, ban cuc thi nhat clia tu dién 1a mit dat, ban cuc thd hai
12 day dan cing thing nim ngang cang cao cang dai cang tot.

Mach dao ddng kin

Mach dao dong hd Ang ten

2. NGUYEN TAC PHAT VA THU SONG PIEN TU

N N s 1
o Dao ddng dién tir tuan hoan dugc duy tri bang tranzito ¢6 tan s6 f = ———=—— cang cao
2n\ LC

khi C va L cang nhd, cuén cdm L cia mach dugc cdm dng v4i mot dngten phdt, séng dién
tir dugc phat di ¢ tan s6 f. Tan sd f cang cao, ning lugng cla

song cang 16n.

\

o Dé€ thu séng dién tir, ngudi ta ding mot dngten thu cdm Gng véi K

mach dao dong LC vdi tu dién C c6 thé diéu chinh dugc. Khi tu

. N 2 2 A AN oA 1
dién C dudc dieu chinh mach c6 tan s riéng f = —— L A% C

khdp vdi tin s6 f clia ngudn phat thi trong mach c¢é cong hudng.

27V LC

Dao dong dién tir trong mach tng vdi tin s f c6 bién d6 16n hén K

so vdi cdc dao dong khac.

K&t qua ta di chon va thu dugc séng dién tir ¢6 chon loc.
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Dinh luat phan xa 4nh sdng:
% Tia phdn xa nim trong mit phing tdi va & bén kia phap
tuyé&n so vdi tia t6i.
% Go6c phdn xa i’ bing géc t6i i (i’ =1). !

a) Anh cda mot di€m sing qua mot guong ph:emg:
(Chitng minh dnh, vt doi xiing qua guong):

* S ]a di€m sdng tuy y. Tir S v& chiim tia phan ky dén guong phéng gi6i han bdi hai tia SI, SJ.
Chiim phan xa tuong @ng ciing 12 chiim tia phan ky. Giao di€m S’ do hai tia phan xa IRy, IR, kéo
dai 12 4nh ctia S cho bdi guong phing.

Ta c6: AS1J = AS’1J vi:
IJ 1a canh chung
Ji=dy=J;
L=L=I=SI=S1

Vay: SI=S'I= S va S’ doi xting qua guong

phing.

b) Vé tia phan xa trén

guong cau:
* Pudng thing ndi tAm C voi I
diém t6i I 1a dudng phap

j§<
- i,
tuyén. 0 E: R
SIC =i la géc t6i
R

CIR =i’ I géc phén xa
* Né&u tia t6i qua tdm C thi
phén xa trung vdi tia tdi.

Guong ciu 16m Guong cAu 13i

1. Tiéu diém chinh, tiéu di€m phu:
a) Pinh nghia:
* Tiéu diém chinh: N&u chiim
tia tGi song song vdi truc chinh cia

guong cAu thi chim tia phan xa (hoic % B C
dudng kéo dai cia cdc tia phdn xa)

s& ddng qui tai diém F trén truc

chinh. Piém F goi 14 tiéu diém chinh cla guong cau.
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tdi song song v6i mot truc phu clia guwong cau thi chiim tia
ia phdn xa) sé

uong.

b) Bdc diém, vi tri: E _
— Theo tinh thuan nghich clia chiéu truyén 4nh CN(D( g 0

sang thi tia tdi qua tiéu diém chinh F (hay kéo dai di qua
F) s€ cho tia phan xa song song truc chinh.

— Tiéu di€m chinh clia guong ciu 16m 12 diém that & trudc guong, tai d6 c6 sy tip trung
ning lugng clda chum tia phdn xa khi chum tia t6i song song truc chinh.

— Tiéu di€m chinh clia guong ciu 15i 1a diém 4o & sau guong.

— MJi guong ciu chi c6 mot tiéu di€m chinh nhung c6 v sd tiéu di€ém phu.

— Tiéu di€m chinh 13 trung di€m cia doan OC (O 1a dinh guong C 13 tAm guong).

— Tiéu di€m phu nim trong mit phing vudng géc truc chinh tai tiéu dié€m chinh goi la tiéu
dién.
2. Piéu kién tuong di€m (diéu kién anh ro nét):
— G6c md o clia guong cau rat nhd.
— Géc t6i clia céc tia sdng trén mit guong phai rat nhd.

~Z
3. Xdc dinh vi tri tiéu di€m chinh:
* Xét tia sdng SI song song truc chinh t6i guong ciu cho tia phdn , 1,
xa cat truc chinh tai F. (@) F C
—i=1 C, = AFIC can.
— cosC, =cosi=C—H:i = CF= = ;
CF 2CF 2cosi
A A e . 2 . R CO
— Theo diéu kién tuong di€ém: i nho = cosi=1 = CF = 5= 9

Viy F 14 trung di€m doan CO.

Pit OF =f :% 12 tiéu cu clia guong cau.

1. Céch vé anh:
a) Piém sdng ndm ngoai truc chinh:

95]

/yyysi'74
.

\ I’

v

)
b S
(@)

7l V7l °

S7

LN

1111117
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an xa song song truc chinh.

— Tia t6i dinh guong cho tia phdn xa d6i xdng qua truc chinh.

LAy giao di€m ctia 2 trong 4 tia phan xa 12 vi tri 4nh S’. N&u chiim tia phan xa hdi tu thi anh
S’ that, con 1a chum tia phan ky thi &nh S’ do.

b) Piém sdng ndm trén truc chinh:
* Tir S ta vé hai tia tdi guong cAu nhu sau:

— Tia t6i trung véi truc
chinh cho tia phén xa tring S/)E
vdi tryc chinh. _C

— Tia t6i tdy ¥ cho tia O FS ’(p \
phan xa qua tiéu di€m phu &
trén truc phu song song vdi tia ti tuy y. LAy giao di€m clia hai tia phan xa 12 4nh S’ clia S.
2. Chifng minh anh ctia doan thiing AB ciing Ia doan thiing:

* Pi€m sdng A trén truc chinh clia guong ciu cho 4nh A’ § trén
truc chinh. 3 A /]?/
* Quay ,hé quang hoc mot géc rit nhd quanh tAm C thi dén vi tri W A
B va A’ dén vi tri B’. Khi quay guong nhu vay thi guong trung vdi B

chinh né do d6 cung nhé A'B" 1a 4nh cda cung AB qua guong
cAu. Vi géc quay rit nhd nén cdc cung AB, A'B’ coi nhu doan thing. Viy n€u AB vudng géc
truc chinh thi A’B’ cling vudng géc véi truc chinh.
K&t lugn: DE vé 4nh clia vit AB vudng géc véi truc chinh tai A ta chi cAn vé 4nh B’ ciia B rdi
tr B’ ha vudng géc truc chinh tai A’ 1a 4nh cia A.
3. Tinh chat anh ciia vat vudng géc truc chinh clia guong cau:
a) Péi vdi guwong cdu 16i: Mot vat dit truSc guong cau 18i ludn ludn cho anh 4o ciing chiéu vat
va nhd hon vat.
b) Péi véi guong cau lom:
— Vat & ngoai doan OC cho 4nh that ngugc chi€u vat va nhd hon vat.
— Vat & tAm C cho 4nh that ngugc chiéu, bing vat va ciing & tam C.
— Vat d tiéu diém chinh F cho 4nh & vo cuc.
— Vat & trong doan OF cho 4nh 4o cuing chiéu vat va 16n hon vat.
— Vat & dinh guong cho 4nh 40 cling chiéu vat, biang vat va § dinh guong.

4) MOT SO CONG THUC CAN NHG VE GUONG CAU:

1. Tiéu cyc clia guong cau : It % ( R: Bdn kinh ctia guong ciu)
-Guong cauldom >0
-Guong cau 16i <0
2. Do tu clia guong cau: D(di6p) L
f(m)

3. Cong thic guong cau
* OA d :Khoang cdch ti¥ vt t6i guong
* OA' d' :Khodng cdch tir anh téi guong
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b. Cong thifc tinh do phong dai : [k % %

*d> 0:vatthat; d<O0:vatao

*d’> 0: 4nh thdt; d’<0:4nh do

*k > 0:4nh va vat cling chiéu (trdi bin chat)

* k < 0: 4nh va vat ngugc chiél (ciing ban chat)

BANG TOM TAT:
GUONG CAU LOM GUGNG CAU LOI
* VAt that: o) ngoai OF cho anh that ngugc | * Vat thit: ludén luén cho anh do cung
chiéu vat. chiéu, nhd hon vat.

* Vat that: § trong khodng OF cho dnh 4o | * Vit do: & trong khodng OF cho dnh that
cung chiéu 16n hon vt cuing chiéu 16n hon vat.
* Vat do: ludn cho dnh that ciing chiéu nhé | * vat 3o: & ngoai OF cho 4nh 4o ngugc

hon vat chiéu vat.

Cau 4 1. Hién tugng khic xa dnh sdng va dinh ludt khic xa dnh sang. Trong nhitng trudng hgp
nao tia sing khdng bi khiic xa khi truyén qua mat ngin cach hai moi truong.

2. Céc khéi niém chiét suat ti ddi va chiét suat tuyét ddi. Moi lién hé gifta chiét suat ti doi va
chiét suat tuyét ddi v6i van tée truyén dnh sdng trong cdc moi trudng va trong chan khong.

1. Hién tugng khiic xa anh sang:

a) Thi nghiém: S N R
Chi€u mot tia sdng don sic tir khong khi vao nuée. Khi dén .

miit nudc tai I ta thiyt tia don sdc bi chia lam hai phan: KK T
- Phe‘}n quay tré lai khong kh} doé 1a tia pha’u\l xa. nide I
— Phan di vao nudc nhung d6i phuong truyén. b6 12 hién T

tugng khic xa. R
b) Pinh nghia:

Hién tugng 4nh sdng truyén qua mit phan gidi gitta hai moi trudng trong sudt bi gay khiic &
mét phan gidi goi la hién tugng khic xa dnh sdng.
¢) Pinh ludt khiic xa dnh sdng:
e Pinh ludt I: Tia khic xa nim trong mit phing t6i va &
bén kia phap tuyén so vdi tia tdi. N
e Dinh ludt 2: P8i véi mot cip mdi trudng trong sudt nhat
dinh thi ti s6 giita sin g6c tdi (sini) va sin géc khiic xa (sinr) 0

lu6n lu6n ma mdt sé khong ddi. S& khong ddi nay phu thudc ) I
ban chat clia hai moi trudng va dudc goi 1a chiét suat ti doi cla T
mdi trudng chia tia khiic xa (mdi trudng 2) d6i véi mdi trudng R
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sini

sinr

J g6c mit phan gidi thi truyén thing khong bi khic xa.

e n,; = 1 khi hai méi trudng chi€t quang nhu nhau = i = r: tia sdng t6i truyén thing khong

bi khic xa.
2. Chié't suat:

* Chiét suat ti d6i la chi€t sudt cia mot mdi trudng d6i véi mot moi trudng khac.
* Chiét suat tuyét doi 1a chi€t sudt cia mot moi trudng doi vdi chan khong.
* Moi trudng @ va @ c6 chiét suit tuyét ddi [a n,, n,. Chiét sudt ti ddi cia moi trudng @ ddi

vdi moi trudng @ la:

* Theo thuyét séng cia Huyghen ta c6:

)

Ngy =—

1

e Chiét sat tuyét d6i clia cdc moi trudng trong sudt ti 1& nghich véi vat truyén clia 4nh sing

trong cic mdi trudng do.

o Moi trudng 1 1a chan khong thi n; =1, v;=3.10°m/s=C =|n, =—

Vay chiét suat tuyét doi clia moi trudng nao do 1a:

np _

n

Vi

Vo

C

Vo

C .
n=—viC>v=n>1.
v

Cau 5 1. Hién tugng phin xa toan phan va nhitng diéu kién d€ hién tugng d6 xay ra.
2. Phan biét hién tugng phan xa toan phan véi phdn xa thong thudng.
3. Ling kinh phan xa toan phan va tng dung clia né.

1. Hién tugng phan xa toan phan:

a) Thi nghi¢m:

* Chi€u chim tia sing song song hep SH tir khong khi vao
nu6c theo phuong vudng géc véi mit nude. Dudi ddy bé dit

guong phing ma d6 nghiéng c6 thé thay ddi dudc. Tia sing SH bi

phan xa trén guong va trd lai mit nudc tai J.

0 d6 mot phin chim sdng bi phan xa (JR) va mot phan khic

xa ra khong khi (JR”).

* Tang dan do nghiéng cla guong d€ ting géc t6i i clia tia 1J.

Ta thay:

e Goc i nhd, tia khdc xa JR’ rit sing, tia phan xa IR md.
e Ting i thir ting va r < i. Tia phan xa JR sdng dan trong khi tia khiic xa JR” m& dan.
*i=1iy thir= 90", tia khic xa JR’ di 12 12 mit phan gidi, tia phdn xa rtsing.

S N
R’
I
KK [H]J
[ A N
S =pAHENREEE
TN =S =="_"-=

®i> iy, thitia khic xa JR” bi€n mat, tia phdn xa JR sdng bing tia t6i. D6 1a hién tugng

phan xa toan phan.

Vay hién tugng phan xa toan phan Ia hién tugng phén xa trong d6 chi c6 tia phdn xa ma

khong cé tia khic xa.
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2. Phan biét hi¢n tugng phan xa toan phan va hién tugng phin xa thong thuong:
a) Giong nhau:
e Cung 1a hién tugng phan xa.
e Cung tuan theo dinh luit phdn xa dnh sing.
b) Khdc nhau:

e Hién tugng phan xa thong thudng x4y ra khi tia sing gap mit nhdn béng hay mit phan
gi6i hai moi trudng va khong can thém di€u kién ndo khéc trong khi hién tugng phan xa toan
phan phai tudn theo hai di€u kién néu trén.

e Trong phan xa toan phan thi ning lugng d4nh sidng phdn xa biing ning lugng dnh sing t&i
trong khi phén xa thong thudng thi ning lugng yéu hon.

3. Ling kinh phin xa toan phan:
a) Mo ta:
Ling kinh phén xa toan phin 12 mot khdi thdy tinh hinh lang tru c6 ti€t dién thing 1a tam gic
vudng can, ¢6 chiét sudtn = 1,5 nén géc gidi han di véi khong khi 1a iy, =42°.
b) Ung dung: B
Ling kinh phén xa toan phan dugc
dung thay guong phing trong mot s6
dung cu quang hoc nhu dng nhom,

kinh tiém vong... vi né ¢ vu diém.

e Sdng hon guong phing do phan
xa toan phan. v v

e Bén hon guong phéng.

e Khong cin 16p ma bac nhu guong phéng.

Ta c6 thé st dung ling kinh phan xa toan phan theo 2 c4ch sau:

— Chiéu tia t6i vudng géc véi mit bén AB khi d6 tia sang bi phdn xa toan phan & mit huyén
BC. Chiéu tia t6i vudng géc mit ddy BC khi d6 tia sing s& bi phdn xa toan phan lién ti€p & hai
mdt bén.

> [
>

Cau 6 1. VE va néu nhitng dic diém clia dudng di clia mot tia sang don sic va clia mot tia sang
tring qua mit lang kinh thly tinh.

2. Géc 1éch clia mot tia séng don sic khi di qua ling kinh: dinh nghia, thi€t 1ap céc cong
thic tinh, khdi niém vé géc léch cuc tiéu, y nghia cda viéc do géc 1éch cuc tiéu.

1. a) Puong di clia tia sdng don sdc qua ldng kinh:
— Ta chi xét dudng di cla tia sdng qua ling kinh ndm trong mot tiét
dién thing nhat dinh.
— Tia t6i SI dén gip mit AB tai I du6i géc t6i i, tia khiic xa 1J c6
géc khic xa r <inén léch vé phia ddy lang kinh.
— Tia sdng 1J di trong ling kinh dé€n gdp mit AC dudi goc tdir’.
Khir’ < iy, (ig la géc gidi han cda chatlam ldng kinh) thi c6 tia

16 JR & miat AC v6igéc16i’. Vii’ > néntia 16 JR lai bi 1éch vé
phia ddy ldng kinh so véi tia sdng 1J.
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d6 mau d4 1éch it nhat, mau tim 1éch nhiéu nhat.

2. Géc léch cia tia sang don sic khi qua ling kinh:
a) Pinh nghia:
Gdc léch D giita tia I6 va tia tdi la goc phdi quay tia tJi
dé né tring vdi tia 16 vé phuong va chiéu.
b) Cong thiic:
e sini = n.sinr

e sini’ = n.sinr’
e A=r+r

eD=(-D+{ -r)=i+i'-(-r) =

Chii y: N&uiva A la géc nhd thi:  sini =n.sini =i =nr
sini’ =n.sini’ =1’ =nr’

= D=nr+r)-A <=> |[D=(n- 1A
¢) Gdc léch cuc tiéu:

— D4t mot lang kinh thiy tinh 1én mo6t ban quay sao cho canh cia ling kinh niim doc theo
truc cda ban quay.

— Chi&u chiim tia don sic SA song song hep vio canh clia ling kinh sao cho mdt phan ciia
chum tia khong qua ldng kinh tao trén man (E) vér sdng H; mot
phan clia chim tia di qua ling kinh bi 1&ch vé phia ddy ling

kinh va tao trén man (E) vét sdng M. . Q ‘ m

Gé6c HAM = D 1a géc léch cia tia sdng. H
— Quay tir tif ban quay theo chiéu miii tén ta thdy vét sdng ‘ \\W'P
M

H ditng yén trong khi vét sding M d&i lai gan H (D gidm), sau d6
vét sdng dirng lai 8 M’ (Dpin) roi doi xa H (D tang).
Khi géc 1éch D nhé nhat (vét sing M & M) ta thdy tia tdi va tia 16 d6i xiing qua mit phing

i=i=r=r=2 o

(E

phan gidc géc A . Lic d6:

d) Ynghfa ciia viéc do géc léch cuc tiéu:

D A A sin (Dmin + A)
Khi Dyintacéd:i= % va r :E. Tu sini = n.sinr ta cO: [n = -2

. A
sin—
2

Vay néu do dugc Dyin va A s& xéc dinh duge n. D6 1a cd s§ clia phép do chiét sudt bing gidc

ké.
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1. a) Pinh nghia:
e Thau kinh 13 mot khoi chat trong sudt gidi han bdi hai mit cong thudng 1a hai mat cau. Mot
trong hai mit c6 thé 12 mat phing.

VA1)

Thau kinh héi tu Thau kinh phan ky

e Thiu kinh méng 1a thau kinh c6 khodng c4ch gifta 2 dinh O;; O, ctia 2 chdm ciu kha nhd so
v4i bdn kinh Ry, R, cta céc
mit cau.

e Cin ctf vao hinh dang va tic dung clia thiu kinh ngudi ta chia thau kinh 1am hai loai:

— Thau kinh hoi tu (thau kinh ria mdng).
— ThAu kinh phan k¥ (thau kinh ria day).

b) Gidi thich:

Ta tuéng tugng chia thau kinh thanh nhiéu phan nhd, mdi phan coi nhw mot ling kinh. Mdi tia
tdi qua mot phan nhd d6 coi nhu di qua mdt ling kinh c6 géc chi€t quang rat nhdé nén bi 1éch vé
phia ddy lang kinh.

e D§i véi thau kinh ria méng, ddy céc ling kinh huéng vé phia truc chinh do d6 cdc tia 16
s& hoi tu tai 1 di€m trén truc chinh. Piém nay la 1 tiéu di€m chinh. tai 1 diém trén truc chinh.
Pié€m nay 12 1 tiéu di€m chinh.

e D3i véi thiu kinh ria day, ddy cdc ling kinh huéng ra phia ria, do d6 chum tia 16 1a mot
chiim phan ky. Pudng kéo dai clia céc tia 16 s& déng qui tai 1 diém trén truc chinh. Piém d6 1a
mot tiéu diém chinh.

78:090.777.54.69 Trang: 41


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

Your complimentary GV: Biii Gia Noi
use period has ended. =

Thank you for using
O m p I ete PDF Complete.

Click Here to upc hinh cta thau kinh thi chim tia 16 (hay dudng kéo dai

Unlimited Pages}i

truc chinh goi 12 mot tiéu diém chinh cla thau kinh.

b) Bdc diém:
— Theo nguyén

1y vé tinh thuian = F \
nghich clia chiéu \ | _—7 j K

truyén dnh sing, néu

tia 6i c6 hudng di

qua tiéu di€m chinh

thi tia 16 s€ song song vdi truc chinh.

— Tiéu di€m chinh X _
ctia thau kinh hoi tu 12 tiéu 4—__,/
diém that. Tieu di€m chinh \ F .-
9 P s A 1N F RN
cua thau kinh phan ky 1a O// S
A g 9 — ]
tiéu di€m 4o. | T~

c) Phdn bigt tiéu diém
dnh va tiéu diém vit:
M&i thau kinh ¢6 2 tiéu diém chinh nim d&i xing nhau qua quang tim O.
— Tiéu di€m 4nh 12 tiéu di€m ma tia 16 (hay dudng kéo dai clia n6) di qua thi tia 16 sé& song
song vdi truc chinh.
— Tiéu di€m vat 1a tiéu diém ma néu tia t6i (hay dudng kéo dai clia né) di qua thi tia 16 sé&
song song vdi truc chinh.
— Tiéu di€m vat 1a tiéu diém ma néu tia t6i (hay dudng kéo dai clia né) di qua thi tia 16 sé&
song song vdi truc chinh.
3. So sanh cdch tao Anh cia mét vat that qua mot thau kinh héi tu va qua mét guong ciu
1om:
e d 1a khodng cdch tir vat dé€n guong (hay thau kinh).
e d’ 1a khodng céch tir 4nh dén guong (hay thau kinh).
e 12 tiéu cy clia guong (hay thau kinh).

* Ta ¢6 bang sau:

Vit Anh
1 d>2f d’ > 0: 4nh that ngudc chiéu, nhé hon vit.
2 d=2f d’ = 2f: 4nh that, ngudc chiéu, bing vat.
3 f<d<?2f d’ > 0: 4nh that, ngugc chiéu, 16n hon vat.
4 d=f d’ = co: dnh that hay 4nh 40 & v cuc.
5 0<d<f d’ <0: 4nh 40, cting chiéu 16n hon vit.
6 d=0 d’ = 0: 4nh 40, cling chiéu, biing vat.
7 d=o d’ = f: 4nh thait, § tiéu diém.
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1. V& anh cia mt di€m sang qua thiu kinh:
a) Piém sdng ndm ngodi truc chinh ciia thau kinh:
Tu S vé 2 tia tdi trong s6
3 tia dic biét sau:
— Tia ti song song v6i 9 S

truc chinh cho tia 16 (hay \
duong kéo dai tia 16) di qua F STET—-, —

tiéu di€m 4nh chinh F’. 1;‘\ F
— Tia téi (hay tia t6i c6
dudng kéo dai) di qua ti€u
di€m vat chinh F cho tia 16 song song v6i truc chinh.
— Tia tdi qua quang tAm cho tia 16 truyén thang.
Giao diém clia céc tia 16

v

(hay duong kéo dai cia céc tia '/
16) 1a 4nh cha vat. ;
b) Piém sdng ndm trén truc /
hinh ciia thdu kink: . . o
cmy ca s T S O F § S |0 F
Tu S ta v€ hai tia 16 sau: ()
— Tia téi trung vdéi truc -

chinh cho tia 16 ciling trung vd&i truc chinh.
— Tia tdi song song véi truc phu bat ky cho tia 16 (hay dudng kéo dai clia tia 16) di qua tiéu
di€m anh phu nim trén truc phu dé.
Giao di€m clia cdc tia 16 (hay dudng kéo dai clia céc tia 16) 1a dnh clia vat.
2. Chitng minh mgt vat AB L truc chinh thi 4nh A’B’ ctia né ciing | truc chinh:
Gia st c6 mot vat phing AB dit vudng géc véi truc chinh & A trén truc chinh.
* Ta v& anh A’ cla A.
Ap'_A'0_d' . A9 _AF _d-f A

o' OA d ¢l FO f
Sose’lnh:i:ﬁ /
d- f -y L7 s
df=dd - df: dd’=d’f+df A O F A
11 1
=>—-=—+—( M
tTata

* Ta v& anh B’ clda B.

Goi A” 12 di€m chi€u ctia B’ xudng truc chinh.
A"B 3 OA" 3 d"
AB OA d
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d’f=dd’ — df & d’f+df=dd’ A F ON
1 1 v B

1
“rTaeta @
(1)va (2) cho: ' =d” = OA’ = 0A” = A’ =A”
Vay anh A’B’ ciing vudng go6c vdi truc chinh.
TU chitng minh trén ta thay d€ vé 4dnh clia vt AB vudng géc véi truc chinh & A ta chi can vé
anh cia di€m B 1a B’ roi tir B’ ha dudng vudng géc truc chinh tai A’ 1a dnh ctia A.
3. Tinh chit anh ctia mot vat dit vudng géc véi truc chinh thau kinh:
a) Thdu kinh hoi tu:
e d > 2f: 4nh that, ngudc chiéu nhd hon vat.
e d = 2d: 4nh that, ngudc chiéu bing vat.
e f < d < 2f: anh that, ngugc chiéu 16n hon vat.
e d =f: 4nh that hay 4o & v6 cuc.
¢ 0 <d < f: 4nh 40 cuing chiéu 16n hon vat.
e d = 0: 4nh 40 biing vat cling chiéu.
b) Thau kinh phan ky:
e Vd > 0: 4nh 40, cling chiéu nhd hon vat.

1. Anh 40 cia mét di€m séng dit truée thau kinh 13 gi ?

Mot diém sdng S trude thau kinh paht ra mot chum tia phan ky chi€u vao thiu kinh.

N&u chiim tia 16 ra khdi thiu kinh 1a chiim tia phan ky thi dudng kéo dai clia cdc tia 16 sé& cit
nhau tai mot di€m S’ trudc thau kinh. S’ 13 4nh 4o ctia S qua thau kinh.

Anh 40 12 4nh khong hing dudc trén man, nhung nhd vao thau kinh ta c6 thé thdy dugc 4nh
do.
2. Piéu kién @€ chum tia phan xa trén guong cAu cia chiim sing phat ra tif ngudn dién la
chum héi tu:

Piém sidng ma tir &6 phdt ra chiim tia chi€u vao guong ciu la vat that ddi v6i guong. Chiim tia
phan xa 1a chim hoi tu thi diém hoi tu 12 dnh that clia vat. Vi vay cdc diéu kién phai c6 la:

— Guong ciu pahi 1a guong ciu 16m vi chi c6 guong cAu 16m thi vat that mdi cho 4nh that.

— Piém sdng (vat that) phai dit ngoai khodng tiéu cu clia guong titc khodng cach tir di€m sing
t6i guong 1a d > f. Vi chi ¢6 trudng hop nay vat chdt mdi cho 4nh that.

— Mudn cho 4nh that 12 mot chAm sang thi phai thda diéu kién dnh rd (diéu kién tuong di€m)
R >> r (r 12 ban kinh mé, R 12 ban kinh ciu) va i nhd.
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— MitcauldiR > 0.
— Mitcauldm R < 0.
— Mt phing R = oo,
2. Cach do tiéu cu cia mét thau kinh hoi tu:

* Cé 3 cach:

e Xic dinh khodng cach tir thiu kinh dén 4nh cda mot vatSritxa.d=o0,d’ =f

e Xic dinh khodng cich tir thiu kinh 1&n vat 1a d va tir thdu kinh dén 4nh la d’. Sau d6 tinh f
bing cong thic: 11 +l = f= dd'

f d d d+d'

e DJi ddng thdi mot vat sing va mdt man tir hai mit thau kinh ra xa din sao cho vt va man
ludn ddi xiing nhau qua thau kinh cho dén lic thu dugc 4nh rd nét trén man bing
vat,licdotacé:d=d" =2f

* Nhan xét:

e Cach do tht 3 chinh xdc hon ¢4 vi ¢6 3 tiéu chuin d€ kiém tra k€t qua: d = d’, 4nh biing vat,
anh ro nét.

e Cich do thtr 1 kém hiéu qua nhat chi cé 1 tiéu chuin d€ kiém tra két qua 1am anh ro nét
nhung dnh nay lai rat nhd.

1. Vat that dit truéc guong cau 16i:

* Qui udc:
e Vatthat:d= OA >0, Vatdo:d= O0A <0 B .
o Anh that: d’ = OA' >0, Anhio:d’ = OA' <0 a8 o
GC 18i: £<0 A A F e
GCIom: >0
Vi AOAB > a0A'B": AB'_OA
AB  OA

VIAFA’B’ o> AFOL:
AB' AB' AF OA'-OF
Ol AB OF  OF
(1) va (2) » OA'_ OA'—OF
OA  OF
%:% & df=dd —df ©dd’ =df+df.

1
— 4+

d 1

Chia 2 v€& cho fdd’:

| =
o
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=0A <0
oz&nhthét: d’=0A' >0; Anh3ao:d’ = OA' <0
e TKHT: f>0; TKPK: f<O0.

D>

A'B'_OA' A 1)
AB OA
Vi AFA’B’ o AFOL: v B’
A'B'_A'B'_ AT _OA-OF

Ol AB OF _ OF
(1) va (2) > OA'_ OA'—OF'

OB OF

@ _ds

d f
&f = dd’ — df
dd’ = d'f + df
1

Chia 2 v& cho fdd*: | L = L+ L
f a4

T ¢
i)

Vi AAOB «> AOA’B:

o)
>7
’

Y4

b) Cho dnh do:
Vi AF’Ol o> AF’A’B’:
A'B' A'B' A'F' OA'+OF'
Ol AB' OF  OF
(1)va (2) = OA' _ OA'-OF'
OA OF"

o A s dd 4 fd © dd =fd +fd

d f

2)

> pro-oooe
¢

>

(@)

1 1 1
— =4+ =
f d d
* Két ludn: Poi v6i thau kinh va guong cau trong moi trudng hdp déu c6 mot cong thic duy
1 1

A, e e . . , 2 2 1
nhat d€ xac dinh vi tri cua anh: —==+=
f d d

Chia 2 v€ cho fdd’ ta c6:

Vi qui udc:
— Vat that, 4nh that, tiéu diém that thid, d’, f ¢6 gid tri duong.
— Vit 40, 4nh o, tiéu di€m 4o thid, d’, f c6 gid tri am.

Cau 12 M4y 4nh: C4u tao, nguyén tic hoat dong va cdch diéu chinh may.

1. Cau tao:
M4y 4anh 1a dung cu d€ thu dugc mot dnh that, nhd hon
vat trén phim. CAu tao gom: B
e Vat kinh 12 thau kinh hoi tu c6 tiéu cu vira phdi. T
e Buong tdi, sat vach sau budng c6 1dp phim 4nh.
Vat kinh gin trudc budng t6i khodng cich tir vat kinh
dé€n phim 4nh c6 thé thay d6i duge. O sat vat kinh c6 mot

A’

B’
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bu chinh mdy:

Pé€ chup 4nh mot vat nio dé truSec mdy ta can diéu chinh cho dnh cta vt hién ro nét trén
phim, bing c4ch doi vatkinh ra xa hay lai gin phim. Viéc nhan biét 4nh trén phim da rd nét hay
chua dudc thuc hién dé dang nhd sit dung mot may ngédm chiing ¢6 gin sén trong may 4nh.

Cau 13 1. Sy diéu ti€t cia mit — diém cuc vién, diém cuc can.
2. Ning sudt phan ly clia mit.
3. Mt can thi la gi ? C4ch stta tic can thi.

4. Mit vién thi 1a gi ? Céch stta tat vién thi.

1. Sy diéu ti€'t cia mit — diém cuc vién, di€m cuc can:

a) Su diéu tiét ciia mdt:

Khi mit nhon thdy vat ndo thi trén véng mac hién 1&n 4nh thit, ngudc chiéu va rit nhé clia vat
d6. Khi dua vat lai gin mit (d gidm) d€ cho dnh van hién trén vong mac (d’ khong ddi) tiéu cu
clia mit phdi gidm, mudn vat thi thdy tinh thé phai phdng 1én. Ngudc lai khi dwa vat ra xa d€ 4nh
vin hién trén vong mac thdy tinh thé phai thu nhd lai.

Su thay ddi do cong ctia thiy tinh thé (va do d6 thay ddi tiéu cuc ctia mit) d€ 1am cho 4nh ciia
vat can quan sit hién ro nét trén vong mac goi 1a sy diéu tiét.

b) Piém cuc cdn, diém cuc vién:

e Diém gin nhat dit vat tai d6 mit con nhin 16 12 di€m cuc cin Cc. Khi nhin vat dit § diém
cuc cAn mit phai diéu tiét toi da. Mit khong c6 tat c6 di€ém cuc cin cdch mit 10cm — 20cm.

e Diém xa nhat dat vat, tai d6 mit con nhin 16 goi 13 di€m cuc vién Cy. Khi nhin vt diat &
diém cyc vién mit khong diéu tiét. Mt khong c6 tit cé diém cuc vién & vo cuc.

2. Niing suit phan ly ciia mit:

Géc trong nhd nhat o, giita hai diém A, B d€ mit con c6 thé phan biét dugc hai diém d6 goi
12 ning sut phan ly clia mit.

Mt binh thudng c6 ning suit phan ly vao khodng: o
3. Mt can thi:

e Mit cin thi 12 mit khi khong diéu tiét tiéu diém clia mit & trudc vong mac tic 12 do tu clia
mit can thi 16n hon mit thudng.

e Piém cuc vién Cy cich

. . . A (D
mat mot doan xac dinh va Cu. Cc ( C @

=1’ =3.10"*rad.

min

diém cuc can Cc & gn mit F F
hon so v6i mit thudng. DB 1
e D& stra tat cn thi thi deo v
kinh phan ky d€ gidm d6 tu cia mit. Kinh deo c6 tiéu cy sao cho vat & vd cuc qua kinh deo cho
4nh 30 & tiéu di€m anh chinh F’ tring véi diém cuc vién Cy, khi d6 mit deo kinh thay xa vé cuc
ma khong dicu tiét.
4. Mt vién thi:
— Mit vién thi 12 mit

khi khong didu tiét tiu ; Q
diém ctia mit & sau vong ___Cg—y Q - _ Cq— [ et -

mac, tic mit vién thi cé i Cy \‘j
do tu nhd hon mit thudng. -
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Cau 14 So sdanh con mit véi mdy anh vé phuong dién quang hoc.

a) Vé chitc nang: Gidng nhau vi cling tao ra anh thit, nhé hon vat trén man (phim hay vong mac)
b) Vé cdu tao:

* Giong nhau:

e Thiy tinh thé cia mit c6 vai trd nhu vat kinh ctia mdy anh.

e Vong mac clia mit ¢6 vai trd nhu phim &nh.

e Mang mong mit va con nguoi dong vai trd nhu man chin ¢6 16 & mdy 4nh.

e Mi mit dong vai trd nhu clra sap.

* Khac nhau:

e Bin kinh cong cta thiiy tinh thé va do d6 tiéu cu ctia n6 c6 thé thay ddi dugc trong khi tiéu
cy ctia vat kinh may 4dnh khong thay ddi dudc.

e Khodng céch tir thiy tinh thé d&€n vong mac cla mit khong thay d6i trong khi khodng cich
tir vat kinh d&€n phim thay d6i dugc.

e Thiy tinh thé niim trong moi trudng c6 chiét suat khodng 1,333 trong khi vat kinh may anh
nam trong khong khi.
¢) Vé su diéu tiét ciia mdt va sw diéu chinh mdy dnh:

DPE€ c6 4nh rd nét trén vong mac phai diéu ti€t bing cdch thay ddi ban kinh cong ctia thdy tinh
thé, trong khi d€ c¢6 dnh rd nét trén phim phai diéu chinh may anh bing cich thay ddi khoing
céch gitta vat kinh va phim.

Cau 15 Kinh ldp.

1. Dinh nghia va ciu tao:
e Kinh liip 12 mot dung cu quang hoc hd trd cho mit trong viéc quan sit cdc vat nhd. N6 c6
tdc dung Iam ting géc trong 4nh bing cdch tao ra mot 4nh 40 16n hon vat, nim trong gii han
nhin rd cia mit.
e Kinh ltip don gidn 12 mot thau kinh hdi tu c6 tiéu cy ngén.
2. Cach quan sit mt vat nhé qua kinh lip:
Mudn quan sat mdt vat nhé AB qua kinh lip
ta phdi dit vat trong khodng tiéu cy tru6c kinh B A7+
dé vatcho anh 40 A’B’ cling chi&u 16n hon

vat. Mit dit sau kinh d€ quan sat 4nh nay. Khi : 4

quan sat déiu chinh vi tri cGa vat hay kinh ldp D B s A

dé 4nh 40 A’B’ § trong gidi han nhin rd clia A F A O

mit. - f B
d

e Khi diéu chinh d€ 4nh 40 A’B’ hiénra &
diém cyc can clia mit thi goi 12 ngdm chimng di€m cuc can.

e Khi diéu chinh d€ 4nh 40 A’B’ hién ra & di€m cuc vién clia mit thi goi 1a ngim chirng &
diém cuc vién.

e Khi diéu chinh d€ 4nh 40 A’B’ hién ra & vo cuc thi goi 1a ngdm chirng § vo cuc.
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nh cia mot vat qua quang cu (o) v6i gée nhin tryc ti€p vat

. o tga
et 970 "y

véi tgo, = AB
D¢

b) Cong thiic tinh do bji gidc:
¢ Goi | d’ | 1a khoadng cdch tir &nh dén kinh, £ 12 khodng cédch tit kinh dén mit.

Ta c6: tgo = A,B
|d'[+¢
Mait khéc: tga, :ﬁ = D0 boi gidc cda kinh lip: G = tgx _ AB . ],)C
D tgo, AB |d'|+/

(e}l

G=K. Pc¢_ vsigk=AP
3[+7 AB

e Khi ngam chirng & di€m cyc cin.
De= | d | +t=[G=K 2

e Khi ngdm chirng § vo cyc thi AB dit § tiéu di€ém vat o \”\‘

ctia kinh ldp. A § F >

D¢
f

la d6 phéng dai dnh.

Tacé:tgoc=% =[G=

4. Phan biét do boi gidc va do phéng dai anh:
e D) boi gidc 1a ti s6 gifta hai goc trong o va o, trong khi do6 phong dai anh K 12 tf s6 gitta
chiéu cao clia 4nh va chiéu cao cta vat.
D¢
[a'|+7
Ta thay G # K. Chi khi ngdm ching & cuc can thi G = K.

e Giita G va K lién hé biing hé thitc: G =K.

Cau 16 Kinh hién vi.
1. Pinh nghia:

Kinh hién vi 12 mdt dung cu quang hoc hd trg cho mit lam ting géc trong dnh ciia nhitng vat
rat nhé v6i dd boi gidc 16n hon rat nhiéu so véi d6 bdi gidc cda kinh Iip.
2. C4u tao va hoat dong:

a) Cdu tao: Kinh hién vi gdm c6

e Vat kinh 12 thau kinh hoi tu, c6 tiéu cu rat ngin.

e Thi kinh 12 thau kinh hoi tu c6 tiéu cu ngén déng vai trd ctia kinh lip.

Ngoai ra c6 bd phan tu sang (c6 thé 12 guong cau 16m) ding d€ chi€u sang vat cAn quan sit.
Vat kinh va thi kinh 13p c6 dinh & hai dau ctia mot dng hinh tru soa cho truc chinh ctia chung
trung nhau.

b) Hoat dong:

Vit rit nhd AB cAn quan sat dugc dit trude vat kinh & ngoai tiéu di€m vat mot chit. Qua vat
kinh cho 4nh that A;B; ngudc chiéu vat va 16n hon nhiéu so véi vat. Anh A B trg thanh vt that
clia thi kinh va dugc diéu chinh dé né nim trong khodng tir quang tim dén tiéu diém vat clia thi
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3. Vé anh ctia mét vat qua kinh hién vi:

A A

AR |0 0 ,Q//A

RS 2
\
\
\
\

4. P boi gidc cia kinh hién vi:
a) Pinh nghia:

Do boi gidc clia kinh hién vi dude dinh nghia biing ty so: G=—=-—"2=

Véi:

e o 12 géc trong anh clia vat qua kinh hién vi.

e a, la géc trong tryc ti€p vat d6 khi vat dit & di€m can

2 < AB

cua mat: tgog = —
D¢

b) Céng thiic tinh dé boi gidc trong truong hop ngdm chitng & vo cuc:

AB,

: gbc trong anh.

2 A A

tgo =

AB A
tgo, = — : goc trong vat.
D¢
— PO boi gide: G = 8% _ A1B1 De I
tgo, AB f,

vi 281 _ g |- 46 phong dai anh A FRy O | O3

AB B
ctia vat kinh. ! /
D¢

. G, : d0 bdi gidc cua thi kinh v v
2

khi ngdm ching § vo cuc. = G= | K| .G
AlBl AlBl Fl'Fé

Mt khéc: _ _ B 0 5. 46 dai quang hoo)
AB _ Og1 f, 1

= G=2.2¢C,
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cerrrer—ererrrg—eeepereers—10C 0 trd cho mit 12 ting géc trong dnh cla nhitng vat & rat
xa (thién thé).
2. Cau tao: Kinh thién vin gdbm c6:

— VAt kinh 12 thau kinh héi tu c6 tiéu cu dai.

— Thi kinh 12 th&u kinh hoi tu ¢6 tiéu cu ngdn déng vai trd nhu
mot kinh Lip.

Vit kinh va thi kinh dudc 1ip ddng truc v6i nhau, khodng cdch giita ching c6 thé thay ddi
dugc.
3. Hoat dong:

Hu6ng truc clia kinh thién vin qua thién th€ AB cAn quan sit. Thién thé AB & v6 cuc qua vat
kinh cho 4nh A ;B that & tiéu di€m &nh cda vat kinh.

Anh A B, & trong khodng tir quang tAm dén ti€u di€m vat cta thi kinh va qua thi kinh cho 4nh
40 A’B’. Mit dit sau thi kinh d€ quan sat dnh 30 nay.

Dung kinh thién vin ngudi ta thudng ngdm chitng & vo cuc, lic nay diéu chinh d€ tiéu dién
vat cia kinh trung vdi ti€u dién dnh cia vat kinh.

Khi d6 A;B; vi & trén tiéu dién vat cta thi kinh nén cho 4nh A’B’ & v cuc.
4. V& anh cua vat qua kinh thién vin:

7
1
F O O A F, (0) F

5. D¢ boi gidc cia kinh thién vin:
a) Dinh nghia: P bdi gidc clia kinh thién vin dugc dinh nghia bing ty s6:

_ o _ tea
og tgo,

Véi: e ala goc trong anh A’B’.
e o, la géc trong thién thé bing mit tran tir chd dit kinh
AIBI

tga, = £
1
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SONG ANH SANG VA LUQGNG TU ANH SANG
Caul:

* Trinh bay thi nghiém Newton vé t4n sic 4nh sing.

* Nguyén tic cAu tao va hoat dong ctia may quang phd.

1. Thi nghiém ctia Newton vé tdn siic 4nh sing
a. Thi nghi¢m
- Cho 4nh sdng mit troi (4nh sdng tring)
di qua khe hep A cla man chin tao ra dii sdng hep E
chi€u vao 1 ling kinh c6 canh song song vdi khe A ta
thay trén man (E) dit phia sau ling kinh ¢6 1 ddi mau:

dd, cam, vang, luc, lam, cham, tim, trong d6 mau dé > | Trang
1éch it nh4t va mau tim 1éch nhiéu nhat. 6
- Vay mot chum sdng tring khi ling kinh khong Ti
mm

nhitng bi khiic xa 1éch vé phia ddy ling kinh ma con bi
tdch ra thanh nhiéu mau sic khdc nhau. Hién tugng nay goi Ia hién tugng tdn sic 4nh sdng va dai
mau néi trén goi 12 quang phd cla anh sdng tring.

b. Nguyén nhdn ciia hién tugng tdn sdc
- Ta bié€t chiét suat cia ling kinh c6 gid tri khdc nhau d6i v6i dnh sdng don sic khau. Do
d6 khi qua ling kinh cdc d4nh sdng don sic trong chim sdnh sing tring bi léch vé ddy ling kinh
vdi cac géc 1éch khac nhau vi géc léch D = (n — 1)A ddi theo chiét sudt. VAy cic 4nh sidng don
sic khong con chong chat 1én nhau ma tdch ra thanh cdc mau riéng biét.
* Anh sdng d thi ling kinh c6 chiét suit nhé nhit nén D nhd nhit.
* Anh sdng tim thi ling kinh c6 chiét suit 16n nhat nén D 16n nhat.
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#* Cautao : Gom 3 phan chinh

* Ong chudn truc : 13 bd phin tao ra chim sing song song. N6 gém khe hep S tring véi
tiéu dién ctia thau kinh hoi tu L.
Khi khe S dugc roi bing chim
sdng tr ngudn J thi 4nh sidng qua
ong chuin tryc tr§ thanh chum S
sdng song song.

* Lang kinh P: 1a b6 phian
tdn sic phan tich chim sing song
song k& trén thanh chim don sic.
Mbi chum don sic 1a chim song song nhung 1éch theo phuong kh4c nhau.

*  Budng to6i : gdbm thau kinh hoi tu L, va phim dit tai tiéu dién dnh clia L, thau kinh L,
hoi tu mdi chim don sic thanh vét sdng trén phim.

Cau2:
* Pinh nghia 4nh sang don sic. Trinh bay thi nghiém d€ minh hoa dinh nghia dé.
* Pinh nghia 4nh sing tring. Trinh bay thi nghié¢m d€ minh hoa dinh nghia dé.

1. Anh sing don sic

a. Pinh nghia dnh sdng don sdc

- Anh sdng don sic 1a 4nh sang khong bi tan sic khi di qua ling kinh. M3i 4nh sing don
sdc c6 mdt mau nhat dinh goi 12 mau don sic.

b. Thi nghi¢m ciia Newton vé dnh sdng don sdc

Mo t4 :

* Ling kinh P; 1am tdn sic chum sdng tring hep song song.

* C4c khe hep trén man B, C d€ lot
mot chiim sdng mau hep roi téi lang kinh
Ps. A

Nhén xét : Trén man E sau P ta B lc
thdy mot vét sdng hep ¢6 mau ding nhu P, P, (E)
mau téi Ps.

K&t qua nay ding cho moi mau ma ta 1am thi nghiém.

Két luan : Chim sdng mau hep trong chivm sdng da tdn sdc khong bi tdn sdc lan nita. N6
dugc goi la dnh sdng don sdc.
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Anh sdng trdng la tdp hop ciia vé s& dnh sdang don sdc
dén tim.
tring

Mo t4 :
* Ngudn di€m S va thau kinh hoi tu L tao ra chim sing tring rong, hoi tu, roi 1én ling kinh
trong khodng tir A dén B.
* Lang kinh 1am t4n sic cham sdng tring va cho dii mau lién tuc nim ngay trén mit thau kinh
O. Mot man E dit nim sau thiu kinh O s& thu vét sdng tring khi doi man dén vi tri thich hop.
K&t luan : Nhiing tia sdng mau trong dnh sdng trdng bi lang kinh tdch ra tiv mét diém B
(hay A) khi gdp lai nhau chiing tdi tao béi dnh sdng trdng tai B’ (hay A’).

Cau3l:
* Trinh bay thi nghiém Young vé giao thoa 4nh sing. Gidi thich két qua cia thi
nghiém dé va rit ra két luan tinh chat ctia 4nh sdng.

* Th& nao 1a 2 ngudn sang két hgp. Ngudn sing di€m S va anh S’ clia né qua guong
phéing c6 th€ 1 2 ngudn két hgp duge khong? Tai sao?

1. Thi nghiém Young vé hién tugng giao thoa 4nh sing.

a. Thi nghi¢m

- Anh séng tir dén D qua kinh loc sic F (vi du kinh d3) chi€u vao khe hep S trén man M.
Khi d6 S trd thanh khe sing don sic va chim tia sing don sic tir khe S ti€p tuc chi€u sdng hai
khe hep Si, S,. Hai khe hep S;, S; rdt gin nhau va cling song song vdi khe S.

Mit dit sau
S1, S, sao cho c6 thé
hitng dudc ddng thdi
hai chim sidng lot
qua 2 khe nay vao
mit. Diéu ti€t mit dé
nhin vao khe S ta
thdy viing sidng hep trong dé xuat hién cdc vach sang (vach dd) va vach tdi xen ké nhau
mdt cich déu din. Hién tugng nay goi 12 hién tugng giao thoa.

b. Gidi thich

Hién tugng giao thoa chi c6 thé giai
thich dugc néu thira nhan 4nh séng c6 tinh
chit séng.

Sy /
S /

F M

V Mt

Anh sing tir dén B chi€u vao khe S
lam khe S tr§ thanh mot ngudn phét séng

4nh sdng lan tod vé phia hai khe Si, Sy va \T

hai khe Si, S, trd thanh hai ngudn phit séng ----- [
4nh sing phia sau. Hai ngudn nay c6 cling E ‘,./’/
tan s6 c6 dd léch pha khong d6i nén chiing N E/,—"//

12 hai ngudén két hgp. Vi vay hai séng 4nh
sang do Si, S, phét ra khi gdp nhau s€ giao thoa v&i nhau; Vach sidng la do 2 séng cung pha gép
nhau; Vach t6i 1a do 2 séng ngugc pha gip nhau. Céc vach sdng, vach 31 goi 1a van giao thoa.

c. Két lugn: Hién tugng giao thoa dnh sdng la bing chimg thic nghiém chiing 16 dnh sdng
6 tinh chdt séng.

:090.777.54.69 Trang: 54



http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

i Pnl: Your complimentary | ciy GV: Bii Gia Npi
r— USE PEriOa NaS CII0E0.
B 3 CO m p I ete Thank you for using
o ) PDF Complete. 1ai ngudn phit ra hai séng c6 cing tin s& va ¢6 do léch pha
Click Here to upg hi song k&t hgp. Thong thudng mudn c6 hai séng két hop
UniimitediSsy ng mot ngudn thanh hai chiim rdi cho chiing giao thoa.

* Nguodn sang di€m S va anh S’ clia né qua gudng phing c6 thé coi 13 hai ngudn két hgp
1y do vi chiim sang phét ra tif ngudn S dén man E va chiim tia sdéng phan xa tir guong phing dén
man E déu nim trong mot chim 4nh sang do S phét ra. Do vay hai chiim siang (chiim sdng tir S
va chim sdng tif S’) c6 cling tAn s6 va c6 dd léch pha khong ddi.

Caud:
* Trinh bay phuong phap xac dinh budc séng anh sang nh¢ hién tugng giao thoa
trong thi nghiém Young.

* M#i lién hé gita mau sic va budc séng anh sang.

1. Phuong phap xic dinh buéc song anh sang nhd giao thoa
a. Xdc dinh hi¢u quang hinh

bit: a =SS, M
x = OM d; oy
D la khodng cach tir hai S % X
A - 1
nguon S;S; dén man : u
Tacé:HM = dicosou=IM - IH; g d, o
a
dicosoy = IM - Esina (1) H,
S
HM = docoson =IM + IH, 1, D
a
o dycoso, = IM + Esina (E)
(2)

Do au, 0 12 géc rAt nhd nén : d; cosoy = dj va dp coson = da
(2) - (1) cho:d; - d; = asina

. . X ax
doaratnhdnén: sina =tga = — = dy -d; = —
D D
s 1A . . ax
datd = d, - dy goilahi€uquangtrinhtaiM. = 5 = B
b. Vi tri cdc vdn giao thoa
* Vi tri vAn sang
. ax AD
M la van sdng néu : d = kA 33 = kA = K =k—
a

k=0 = x=0 = M = 0:1avan sang trung tim.
k =1,2,.. goilavansiangbicl,?2,..
* Vi tri van toi

MIvinGin€a: 5= 2k + D2 = X = ok + )t
2 D 2

x = (2k + 1)k—D
2a
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cdch déu nhau khodng céch giita hai van sdng (hay van

d. Do budc song dnh sdng

Khodng cdch van : khodng cdch a giita hai ngudn S;, Sy; khodng céch D tir hai ngudn dén
man cé th€ do mot cach chinh xdc. Do d6 tir i = )L—D ta xac dinh dudc budc séng A. b6 1a

a

nguyén tic ctia viéc do budc séng A. P6 1a nguyén tic cla viéc do budc séng dnh sdng bing
phuong phép giao thoa.
2. Lién hé giita mau siic va buc séng 4nh sdng

Phép xdc dinh budc séng 4nh sing theo két qud giao thoa cho thdy:

- Budc s6ng dnh sdng nhd hon bude séng ¢d hoc thdong thudng.

- Mdi 4nh sdng don sic c6 mot bude séng hoan toan xdc dinh.

- Nhitng mau chinh khéng phdi tng v4i mdt budc séng ma dng vdi nhiing anh sdng co
bu6c séng nim trong mdt khodng tri s6 nhat dinh.

Caus:
* Né&u chi€u sing khe mdy quang phd biing mét trong nhitng chiim sing sau day thi sé thu
dugc hinh dnh nhu thé nao.

- Chim sdng don sic.

- Chum séng tring.

- Chum sdng do den hdi hydro phat ra.

Chié&u sing khe S ciia may quang phé biing cdc chium sing

- N&u chi€u khe S bing mot chum sdng don sic thi ta thu dugc dnh 1a mdt vach mau.

- N&u chi€u khe S bing mdt chiim 4nh sdng tring thi ta thu dugc dnh 12 mot quang phd
lién tuc gdm mot ddi may tir dé dén tim.

- N€u chi€u khe S bing mot chim sdng do den hdi hydro phdt ra thi ta thu dugc dnh 1a
mot quang phd vach ctia hydro. Trong viing 4nh sang nhin thiy c6 4 vach 1a: @4, lam, cham tim.

Caub6:
1.  Trinh bay quang phd lién tuc va quang phd vach phat xa vé cic mit : dinh nghia,
ngudn goc phat sinh, dat di€m va ng dung.

2. Néu nhifng tién Igi ctia phép phan tich biing quang phd.

1. Quang phé lién tuc
a. Dinh nghia: Khi chiéu chim sdng trdng vao khe ciia mét mdy quang phd thi trén tdm
kinh mo ta thu dwgc mot ddi sdang cé mau bién déi lién tuc tiv dé dén tim. D6 la quang phd'lién tuc.

b. Nguén phdt sinh: Tdt cd cdc vat rdn, 16ng hodc khi ¢é ty khdi I6n khi bi nung néng déu
phdt ra quang phd'lién tuc.

c. Pdc diém

Quang phd lién tuc khong phu thudc vao thanh phan ciu tao clia ngudn sing, ma chi phu
thudc vao nhiét dd ctia ngudn sing.

Mot miéng sit va mot miéng s, nung dén cling nhiét dd sé& cho hai quang phd lién tuc
giong nhau. Nhiét do clia vat nung cang cao, ching cang phdt sang manh & ving c6 budc séng
ngan.
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d. Ung dung: Vi quang phd' lién tuc chi phu thudc vao nhiét dj ciia nguon sdng, nén cdn
cit vao quang phd lién tuc nguoi ta xdc dinh dugc nhiét do ciia vt phdt sdng, ddc bi¢t la cdc vdt &
xa nhu mdt troi, cdc ngoi sao... Chdng han phép do theo quang phd lién tuc cho biét bé mdt Mt
troi ¢6 nhiét dé khodng 6000K.

2. Quang phé vach phat xa

a. Dinh nghia: Quang phd vach phdt xa la quang phd cé dang nhitng mau riéng biét ndm
trén mot nén toi.

b. Nguobn phit sinh: Cdc khi bay hoi & dp sudt thdp khi bi kich thich phdt sdng sé cho ra
quang phé vach phdt xa. C6 thé kich thich cho mét chdt khi bay hoi phdt sdng bing cdch dét nong
hodic biing cdch phéng mot tia lita dién qua ddm khi hay hoi do.

c. Pdc diém: Quang phd vach phdt xa ciia cdc nguyén 16 khdc nhau thi rdt khdc nhau vé
56 lugng vach, vi tri cdc vach, mau sdc cdc vach va do sdng ty doi ciia cdc vach do.

Vi du : Quang phd vach ctia hdi natri ¢6 hai vach vang rit sing nim st canh nhau (vach
kép). Quang phd cia hidro c6 bon vach dic trung 13 vach dd Hy; vach lam Hg; vach cham H, va
vach timHjs.

d. Ung dung: Quang phd vach phdt xa dugc ving dung dé nhdn biét su cé mdt cia cdc
nguyén t6"hod hoc va néng do, ty 1é ciia cdc nguyén té° do trong mét hop chdt, mot mau dem phdin
tich nao do.

3. Phép phan tich quang phé va tién lgi ctia phép phén tich quang phd

- Phép phan tich quang phd 1a phép xdc dinh thanh phin hop thanh cdc chit dua vao
quang phd cta chiing.

Trong phép phan tich dinh tinh, ngudi ta chi cAn nhan biét sy ¢6 mit clia cic thanh phin
khac nhau trong miu dem phan tich. Phép phan tich quang phé dinh tinh tién 1¢i & chd: don gidn
va cho két qua nhanh hon phép phan tich ho4 hoc.

- Trong phép phan tich dinh lugng, ngudi ta chi cAn xdc dinh ci ndng do cda cdc thanh
phin trong miu. Phép phan tich quang phd dinh lugng cé vu diém: rat nhay, c6 kha ning phit
hién dugc mot ndng dd rat nhd clia chat ndo dé trong miu.

- Uu diém tuyét ddi clia phép phan tich quang phd 1a: xdc dinh dugc thanh phan ciu tao
va nhiét do cua cic vat  xa nhu Mat trGi va cic sao.

Cau7:

1.  Céch tao va diéu kién thu dugc quang phé vach hap thu ciia mot chat.

2. Hién tugng dio sic cia vach quang phd.

3.  Nhiing tién 1¢i ctia phép phan tich bing quang phd. Cé thé ding quang phd vach hap

thu ctia mot chat thay cho quang phd vach phit xa ciia chat dé trong phép phan tich
dugc khong? Tai sao?

1. Quang phé vach hip thu
a. Pinh nghia: Quang phd cé dang nhitng vach t6i ndm trén nén mét quang phd’ lién tuc
goi la quang phd vach hép thu.
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Vach den

(E)

Den hoi natri
nong sang

May
Quang pho Vach den

Chi&u 4nh sing tring tif mot ngon dén day téc vao khe ctia mot may quang phd thi trén
t&m kinh ctia budng anh ta thu dugc mot quang phd lién tuc. Néu trén dudng di clia chim sdng ta
dit mot ngon dén c6 hdi natri nung néng thi trong quang phd lién tuc néi trén xuat hién mot vach
t6i (thyc ra 13 hai vach t6i niim sit nhau) & ding vi tri clia vach vang trong quang phd phét xa
clianatri. P6 12 quang phd hap thu natri. Néu thay hdi natri biing hdi kali thi trén quang phd lién
tuc xudt hién cdc vach t6i & ding chd cic vach mau clia quang phd phat xa kali.

c. Diéu ki¢n dé thu dugc quang phd vach hédp thu: Nhiét dj ciia dam khi hay hoi hdp
thu phdi thdp hon nhiét dé ciia nguodn phdt sdng ra quang phd lién tuc.
2. Hién tugng ddo sic cdc vach quang phd

Gid st ddm hdi hap thu § trong thi nghiém trén dugc nung néng dén nhiét do ching c6
thé€ phat sdng, nhung van thap hon nhiét dd cla ngudn sdng tring thi trén kinh 4nh clia mdy
quang phd ta van ludn thu dudc quang phd hap thu ciia ddm hdi d6. Bay gid, tit ngudn sing
tring di, ta thAy nén quang phd lién tuc bi€n mat, ddng thdi cdc vach t6i ciia quang phd hap thu
bié&n thanh cdc vach mau ctia quang phd vach phit xa clia chinh dam hdi d6. Hién tugng nay goi
12 hién tugng ddo sic ctia vach quang phd.

Vay : G mot nhiét do nhat dinh, mot dam hdi c6 kha ning phat ra nhitng 4nh sdng don sic
nao thi n6 cling ¢6 khd ning hip thu nhitng 4nh sdng don sic do.
3. Phép phan tich quang phd va tién lgi ctia phép phén tich quang phd

(Xem phan 3)

Cau8:

1.  Trinh bay thi nghiém phat hién tia hong ngoai va tia tif ngoai.

2. Neéu cic tinh chit va @ng dung ctia tia hdng ngoai va tia tif ngoai.

3. Hai loai tia trén c6 kha ning giy dugc hién tugng quang dién trong cic trudng hop

sau khong? Tai sao?
- Mot ban din ¢6 gidi han quang dién la 0,84um
- Hai kim loai c6 giéi han quang dién 1an lugt 12 0,5um va 0,36pum
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- Chi€u 4nh sang miit troi (hodc 4nh sdng tir dén day toc ¢6 cong suat 16n) vao khe S clia
may quang phd. Trén man F clia budng 4nh ta thu mdt quang phd lién tuc.

- Di chuy&n méi han cda pin nhiét dién vao viing quang phd lién tuc thi dién k&€ G cho
thdy trong mach c6 dong dién, chitng té dnh sdng don sic c6 tdc dung nhiét.

- Ti€p tuc di chuyén mdi han ra ngoai viing dd hoic ngoai viing tim clia quang phd, dién
k€& G cho thdy trong mach van c6 dong dién. Piéu nay chiing té phia ngoai viing dd va viing tim
van c6 nhitng bitc xa nao d6 khong nhin thdy dugc goi la tia hdng ngoai va tia t ngoai.

2. Tia hong ngoai

a. Dinh nghia: Tia hong ngoai la nhiing biic xa khong nhin thdy duoc, c¢é budc séng lon
hon cua dnh sdng dé (A > 0,75um).

b. Nguén phdt sinh: Cdc vdt bi nung néng déu phdt ra tia hdng ngoai. Vit & nhiét do
thdp chi phdt duoc cdc tia hong ngoai. Vit & nhiét dé 500°C bdt dau phdt ra dnh sdng mau dé 161,
nhung manh nhdt van la cdc tia hong ngoai. Trong dnh sdng mdt troi, cé khodng 50% ndng lugng
thudc vé cdc tia hong ngoai.

c. Tinh chat, tdc dung ciia tia hong ngoai

* C6 ban chat 1a séng dién tu.

* T4c dung ndi bat nhat cda tia hdng ngoai 1a tic dung nhiét.

* Tdc dung 1én mot loai kinh 4nh dic biét, goi 1 kinh 4nh hdng ngoai.

d. Ung dung: Chii yéu dé sdy kho va sudi dm (trong cong nghiép, trong y hoc...).
3. Tia tif ngoai

a. Dinh nghia: Tia ti ngoai la nhitng biic xa khéng nhin thdy duoc, cé budc séng ngdn
hon budc song ciia dnh sdang tim (A < 0,40um).

b. Nguobn phdt sinh: Nhiing vdt bi nung néng trén 3000°C phdt ra mét luigng ddng ke tia
tit ngoai. Trong bitc xa Mdt troi ¢ khodng 9% ndng luong thudc ving tit ngoai. Cdc ho quang
dién hodc den thuy ngdn ciing la nhitng nguén phdt ra tia ti ngoai.

c. Tinh chat, tdc dung ciia tia tit ngoai

- C6 ban chit 12 séng dién tir.

- T4c dung rdt manh Ién kinh &nh.

- C6 thé€ 1am cho mot s6 chit phat quang.

- C6 tac dung ion ho4 chat khi.

- C6 kha niing gy ra mdt s phan tng quang ho4, phdn @ng quang hgp.

- C6 tac dung gay hiéu ttng quang dién.

- C6 mot sd tdc dung sinh hoc.

- Bi thuy tinh, nuéc... hAp thu manh.

(Thach anh thi gan nhu trong sudt v6i cdc tia t¥ ngoai c6 budc séng tir 0,18um dén
0,4pm).
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ng dung dé tim vét nift, v&t xude trong ki thuat ché tao

g dé chita bénh coi xuong, diét vi khuan...

4. Tdc dung quang dién ciia tia hong ngoai, tia tif ngoai

DPé€ giy ra hién tugng quang dién, budc séng A clia 4nh sing kich thich phai nhd hon gidi
han quang dién (A <A,).

Cin ct vao diéu kién trén ta thiy :

- C4c tia hong ngoai c6 budc séng tir 0,75um d&n 0,84pum va tit cd cdc tia ti ngoai déu
gy dudgc hiéu ting quang dién cho chat bdn din c6 A, = 0,84pum.

- Moi tia tif ngoai déu gay dugc hiéu ng quang dién cho kim loai A = 0,5um. Moi tia
hong ngoai déu khong giy dudc hiéu tng quang dién cho kim loai nay.

- Chi ¢6 nhitng tia t& ngoai c6 A < 0,36um mdi gy dudc hiéu ng quang dién cho kim
loai c6 Ao, = 0,36um.

Cau9:

1.  Trinh bay nguyén tic ciu tao va hoat dong ctia 6ng Ronghen.

2.  Néu ban chat, cdc tinh chat va @ng dung cia tia Ronghen.

3. Biét riing cong thoat electron A, ctia cdc kim loai déu nhé hon 10eV. Héi céc tia

Ronghen cé giy dugc hiéu ing quang dié¢n khong? Vi sao?
4. Cong thiic gidi bai téan tia ronghen.

1. 6ng Ronghen

a. Cdu tao

6ng Ronghen don gidn 1a mot dng tia Am cyc, trong
d6 ¢6 1dp thém mot dién cyc lam bing kim loai c6 nguyén Dong
t lugng 16n va khé néng chdy (platin, vonfram...) d€ chin electron
dong tia Am cyc. Pién cyc lip thém nay goi 1a d6i Am cyc.
D6i Am cuc thudng duge ndi v6i andt. Trong dng ¢ 4p suat
kém (c3 10° mmHg).

b. Hoat dong

N6i anot va catot vao hiéu dién th&€ mot chiéu
khodng vai van von. Do trong 6ng c6 sin mdt it ion dudng
nén dudi hiéu dién th€ cao néi trén, cic ion d6 dudc ting
t6c manh, bay t6i dap vao catot lam tir d6 bat ra céc electron. Dong cdc electron ndy dudc ting
tdc manh trong dién trudng bay t6i va dip vao d6i Am cuc, 1am phdt ra mot bitc xa khong nhin
thay goi 1a tia Ronghen.

2. Ban chat, tinh chat va wng dung ciia tia Ronghen

a. Ban chit tia Ronghen

- Khoéng mang dién vi khong bi I€ch trong dién trudng hodc tir truGng.

- Thyc chat, tia Ronghen 1a loai séng dién tir c6 budc séng ngdn hon budc séng clia
tia tif ngoai. Cu thé, budc séng ciia tia Ronghen tir 10> m (tia Ronghen ctng) dén 10°m
(tia Ronghen mém).

b. Co ché phdt ra tia Ronghen

Dé6i ém cuc

4

Tia Ronghen
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tia Ronghen.
c. Tinh chat va ving dung ciia tia Ronghen
* C6 kha ning ddm xuyén manh:

e Tia Ronghen di xuyén qua bia, gidy, gb... dé dang, nhung khé di qua kim loai hon.
Kim loai c6 khoi lugng riéng cang 16n thi kha ning cdn tia Ronghen cang manh.

e Nhd kh3 ning ddm xuyén manh, tia Ronghen dugc dung trong y hoc dé chiéu
dién, chup dién; trong cong nghiép d€ do cic 16 hdng khuyét tat trong cic sin
phim ddc.

* C6 tdc dung rat manh 1én kinh 4nh nén né dudc ding dé chup dién.

* Lam phat quang mot s6 chit nén dugc tng dung d€ quan sit man hinh trong viéc chiéu
dién.

* C6 kha ning ion hod cdc chat khi. Tinh chat nay dugc ng dung d€ 1am cic may do liéu
lugng tia Ronghen.

* C6 tdc dung sinh 1y: huy hoai t& bao, diét vi khudn. Vi viy, tia Ronghen dudc ng dung
dé chita bénh ung thu.
3. Tdc dung quang dién cia Renghen

Photon tia Ronghen c6 ning lugng cuc ti€u:
_ he 6,6.107*.3.10°

A 10°°

max

~19.8.10% =~ 124eV

€min

Niang lugng nay qud 16n so v6i ning ludng cin thi€t A d€ bt electron ra khdi kim loai
(cong thodt A). Vi vy moi tia Ronghen déu dé dang giy hiéu dng quang dién cho cic kim loai.
4. Cong thifc giai bai téan tia ronghen.

*, Budc séng nhd nhat, tin s6 16n nhat clia tia Ron ghen phét ra tir 6ng Ron ghen:

he 1 . A N ~
hf,, ——— Emevﬁ eU, | ; Vela van toc electron khi ddp vao catot
Min
% A 2 A N 1 2
. Cong cua lyc di€n truong: Emeve eU,
% s . R A h.c
. Budc song cuc ti€u tia Ronghen: | .=~ ———
eU,x

* e.U, = ¢ +Q=h.fx+Q; Ning lugng electron khi va dip vao ddi Catdt mot
phin bién di thanh ning lugng tia Ron-ghen mdt phan thanh nodi ning Q 1am néng
catot
*, PO tang nhiét 46 At clia ddi catot: Q = m.C.At°
trong d6 m(kg) 1a khdi lugng catot, C nhiét dung riéng clia chit lam catot .
*, Cudng do dong dién qua 6ng Ronghen: I=n.e = E.e ; N1a s e dap vao catot
t
trong thdi gian t(s).
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Click Hereiiuu, 0 ta thi nghiém Hecxo va cac két qua chinh.

. € bao quang dién va cdc két qua chinh.
Trong thi nghiém & cAu 2, n€u thay 4nh siang dang thi nghiém biing anh sang c6 buéc séng
nho hon thi hi¢u di¢n th&€ ham Uh ting hay giam. Gidi thich.

1. Hién tugng quang dién

a. Pinh nghia

Khi chi€u mdt chim 4nh sdng thich hgp (c6 budc séng ngin) vao mit kim loai thi né lam
cho electron & mat kim loai d6 bi bat ra. P4 1a hién tugng quang dién. Cac electron bat ra goi la
céc electron quang dién.

b. Thi nghi¢m Hecxo (Hertz)

Chiéu 4nh sing do mot hdé quang dién phét ra vio mot tim kém (hodc déng nhom) dang
tich dién 4m gin trén mot dién nghiém.

Henxo nhan thay hai 14 clia dién nghiém cup lai. Chitng t tim kém (hodc dong, nhom...)
d3 mat dién tich Am.

Chin tia t ngoai tir hd quang dién dén tAim kém bing mot ban thuy tinh hoic ban dau
tAm kém tich dién duong, thi hién tudng trén khong x4y ra.

Vi du : Khi chi€u mdt chim 4nh sdng thich hgp (c6 budc séng ngidn) vio mit mdt tAim
kim loai thi cac electron trén méit kim loai d6 bi bat ra.

Néu tdm Zn tich dién duong thi thi nghiém cho thiy hai 14 dién nghiém khdng bi cup lai,
nhung hién tugng quang dién vAin xdy ra. D6 1a do dudi tdc dung cla tia tif ngoai, cic electron
van bi bat ra, nhung 1ap tifc ching bi hiit trd lai nén dién tich trén tim Zn khong thay ddi.

2. Thi nghiém véi t& bao quang dién
a. Mo ta thi nghiém
Té€ bao quang dién Ia mot binh chan khong nhd, trong d6 c6

Q C

dién cuc: andt A va catét C. Anot 1a mot vong day kim loai. Catot cé Eﬂlém
dang mot chdm cAu lam biing kim loai (ma ta cAn nghién ctu) phi § F e
thanh trong cda binh, c6 chira mot 16 nhd cho 4nh sdng lot qua.
- Anh sdng tir hd quang dudc chi€u qua kinh loc F d€ loc 14y @
mot phin don sdc nhit dinh chi€u vao catotC. \ | “W
- Hiéu dién thé Uy giita A va C duge thiét 1ap nhd bo ngudn

E va dugc do bing von k& V.
D6 16n clia Uy thay ddi duge nhd thay d6i cia chdt cim P; G 1a mot miliampe k€& nhay
dung d€ do cudng do dong dién chay qua t&€ bao quang dién.

b. Thi nghi¢gm va cdc két qud chinh cia thi Ly
nghi¢m

* Dong quang dién : Khi chi€u vao catot 4nh
sdng c6 buéc séng ngin, thi trong mach dién xuit

hién mdt dong dién goi la dong quang dién. Dong
quang dién c6 chiéu tir A sang C né 1a dong cic /

electron quang dién bay tir C sang A dudi tic dung
clia dién trudng giira A va C. Un Uo Uac

Lon f----o==
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* Puong dic trung von — ampe : K&t qud thi nghiém cho thiy cudng do dong quang
dién I phuy thudc vao hiéu dién th€ Uyc gitta A va C theo dudng biéu dién trén hinh vé. Pudng
nay goi 1a dudng dic trung Von — ampe cida t€ bao quang dién. Ta thidy dudng dic trung von —
ampe c6 dic diém :

- Liic Uac > 0 : bit ddu ting AC tdi mot gid tri ndo d6 thi I dat t6i gia tri bdo hoa Iy, sau
d6 ti€p tuc ting Upc thi I khong ting nifa.

- Lic Uac < 0 : dong quang dién I khong triét ti€u ngay. Phai dit gitta A va C mot hiéu
dién th€ Am Uy nao d6 thi I méi triét tiéu hoan toan Uy, dugce goi 12 hiéu dién thé ham.

* Vé do 16n cua Iy, : Cudng do dong dién quang dién bio hoa ty 1& thuin vé6i cudng do
cda chum sdng kich thich.

* V& d 16n Uy, : Thi nghiém cho thay gi4 tri cia hiéu dién th€ him U, tng v6i mdi kim
loai diing 1am catot hoan toan khong phy thudc vao cudng dd cia chum sing kich thich ma chi
phu thudc vao budc séng clia chim séng kich thich d6.

Caull:

1. Dong quang dién la gi? Néu dic di€m cia duong dic trung Von — ampe clia t& bao quang
dién. V& so dd thi nghiém dé thu duge duong diac trung do.

2. Phat bi€u cic dinh luat quang dién.

3.  Taisao khong gidi thich dugc cdc dinh luit quang dién biing thuyé&t séng 4nh sing.

1. Dong quang dién

L2 dong chuyén ddi c6 hudng clia cdc electron bat ra khéi catot kim loai khi catot dudc
chi€u biing 4nh sing thich hgp.

Ddc diém cia duong ddc trung Von — ampe ciia t& bao quang dién

Dong quang dién I phu thudc vao hiéu di€n I
thé U gita A va C cla t€ bao quang dién theo
dudng cong nhu hinh vé. 2

. Ln |
- V6i U > 0 : Lic dau I ting theo U, nhung Ibh /K__: 1
khi U ting dén mot tri s6 nao d6 (U = Uy) va néu " !

gitt cudng dd ctia chiim sdng kich thich khong déi /

thi I khong tang nira, lic d6 dong quang di€én bao .

hoa (I = Ibh)~ Uy O U, Uac
- V6i U < 0 : bién truong gitta A va C la

trudng can electron, nhung dong quang dién khong triét tiéu khong triét tiéu ngay ma gidm din

khi hiéu dién th€ trudng cdn ting dian. Khi hiéu dién thé nay dat dén tri s& Uy (hiéu dién th&

ham) thi dong dié€n triét ti€u.

A

>

2. Phat bi€u cac dinh luit quang di¢n

a. Dinh ludt quang dién thit nhédt: Péi véi mdi kim loai ding lam catot ¢6 mot budc
séng gidi han A, nhdt dinh goi la gidi han quang dién. Hién tuong quang dién chi xdy ra khi budc
song A cia dnh sdng kich thich nhé hon gidi han quang dién (A < A,).
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Pong niang ban dau cuc dai clia cic electron quang dién khong phu thudc vao cudng do
clia chum sang kich thich ma chi phu thudc vao budc séng clia dnh sang kich thich va ban chit
kim loai ding lam catot.

3. Tai sao khong gidi thich dugc cic dinh luit quang dién biing thuyét séng 4nh sing

Theo thuyét séng 4anh sdng thi khi chi€u 4nh sdng vao mit catot, dién trudng bién thién
trong séng dnh sdng s€ lam cho céc electron trong kim loai dao dong. Cudng dd ctia chim siang
kich thich cang manh, dién trudng cang I6n 1am cho electron dao dong cang manh dén mic c6
thé bat ra khdi kim loai va c6 thé c6 mdt dong ning ban dau nao d6. Nhu vay, theo thuyét séng
dnh sdng thi :

- Hién tugng quang dién c6 thé xdy ra vdi bat ¢ 4nh sdng c6 budc séng ndo, mién 1a cé
cudng d6 di manh. Piéu nay trdi vi dinh luat thi nhat vé gisi han quang dién.

- Pong ning ban diu cuc dai cla electron quang dién phai phu thudc vao cudng do cia
chum sang kich thich. Piéu nay trdi v6i quang dién thit ba.

Mit khéc, theo thuy€t séng dnh sdng, cudng do chum sang phéi di 16n hién tugng quang
dién méi x4y ra. Th€ nhung trén thuc t€, cudng d6 chum sing kich thich di nhé, hién tugng
quang dién van x4y ra, mién 12 chiim sdng kich thich cé budc séng A < A,.

Vay thuy€t séng anh séng bt luc trong viéc gidi thich cac dinh luat quang dién.

@]

aul2:
1.  Trinh bay ndi dung thuyé&t lwgng tu 4nh sang.
2. Van dung thuyét lvgng ti 4nh sang d€ gidi thich cac dinh luit quang dién.

1. Thuy&t lugng tif 4nh sang

- Nhitng nguyén ti hay phan tif vat chit khong hap thu hay bic xa 4nh sdng mot cdch lién
tuc, ma thanh tirng phan riéng biét, dit quing. Mdi phan d6 mang mot ning lugng hoan toan xic
dinh, c6 do 16n 1a € = hf, trong d6 f 14 tAn s6 dnh sdng, con h 12 mdt hing s6 goi 1a hiing s& Pling
(Planck). h = 6,625.10°*J.s

M&di phan dé goi 1a mot lugng ti ning lugng.

- Chum 4nh sdng dudc coi nhw mot chim hat, mdi hat goi 12 mot photon, mang mdt lugng
tt nang lugng. Cic photon chuyén dong vdi van tdc anh siang. Khi 4nh sing truyén di, cic
photon khong bi thay ddi, khong phu thudc vao khodng cich t6i ngudn sang.

- Véi 4nh sang c6 tan s6 da cho, cudng dd chiim sang ti 1€ véi pho ton trong chiim.

2. Gidi thich cdc dinh luit quang dién béing thuyét lwgng ti 4nh sing.

a. Gidi thich dinh ludt thit nhdt: Pé xdy ra hién tuong quang dién, phétéon cia dnh
sdng kich thich phdi cé ndng lugng Ion hon hodc bang céng thodt A (cong dé biit electron thodt
khoi madt kim loai).

h h
e=hf>A hay he > A Suyra: A< =  hay A < Ao vide = —
A A A
b. Gidi thich dinh ludt thit hai: Vi N < A, néu cuong do chium sdng kich thich cang

Ion thi trong mdt don vi thoi gian : s6 photon dén ddp vao mdt catdt cang nhiéu, sé’ electron quang
dién bi bdt ra cang nhiéu. Do dé cuong do dong quang dién bdo hoa cang lon.
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UniimitediBg ra khdi kim loai, phan con lai chuyén thanh dong ning ban
diu clia electron quang dién. So vdi dong ning ban ddu ma cic electron nim & 16p sau thu dudc
khi bat ra khdi kim loai thi dong nang ban diu nay 1a cuc dai. Do vy, ta c6:

€~ omax

hf=A+lmV2
2

DAy 1a cong thifc Einstein vé hién tugng quang dién, n6 cho thdy: dong ning ban diu cuc
dai cuia electron quang dién chi phu thudc vao tan so f (hay budc s6ng A) cia dnh sdng kich thich
va cong thodt A (A phu thudc vao ban chat kim loai).

Caul3d: 1. Thé nao 12 hiéu @ng quang dién bén trong. So sanh hi¢u @Wng quang
dién bén trong va hiéu ing quang dién bén ngoai.
2. Trinh bay nguyén tic ciu tao va hoat dong cia:

a. Quang trd.
b. Pin quang dién.

1. Hiéu itng quang dién bén trong

a. Pinh nghia.

Hiéu tng quang dién bén trong 12 hién tugng khi chit ban din dugc chi€u bing mdt chim
4nh sang thich hgp thi cdc electron lién két bi but ra khéi lién két gitta cdc nit mang ban din, trd
thanh cac electron dan, tu do di chuyén trong khdéi ban din d6 (electron ty do).

Ngoai ra, mdi electron bi byt ra lai “gidi phéng” mot “16 tréng” mang dién duong. C4c 16
trong nay ciing c6 thé chuyén dong ty do tir nguyén ti nay sang nguyén tif khic va ciing tham gia
va0 qud trinh din dién, 1am chat bdn din bi chi€u sdng s& trd thanh din dién tot.

b. So sdanh hi¢n tuong quang dién bén trong va hién tupng quang dién bén ngodi.

* Trong hién tugng quang dién, khi c6 4nh sdng thich hgp chi€u vao kim loai thi electron
sé& bi bat ra khdi kim loai. Vi viy, hién tugng quang dién con goi 1a hién tugng quang di€n ngoai.

- Nhv vay hiéu ¢ng quang dién bén trong va hiéu tng quang dién bén ngoai giéng nhau &
chd cdc photon anh sdng déu lam bt cac electron nhung khdc nhau & chd: hiéu dng quang dién
ngoai bit cac electron ra ngoai khoi chat (kim loai), con hiéu ng quang dién bén trong chi bt
electron ra khdi lién két d€ tr§ thanh electron dan ngay trong khdi chit dé.

- Ngoai ra, ca hai hiéu @ng con giéng nhau & chd: dnh sing kich thich phdi ¢6 budc séng
thich hgp, nghia 12 déu c6 budc séng gidi han A, nhung lai khdc nhau la: ning ludng cin d€ bt
electron ra khéi lién k&t trong ban din thudng 1a kha nhé so véi cong thoat electron ra khéi kim
loai (cong A), nén gidi han quang dién A, ctia hiéu Gng quang dién bén trong c6 thé nim trong
ving hdng ngoai.

2. Quang tré

a. Khdi ni¢m quang tré l l l 4

- Hién tugng khoi ban din trd nén dan dién tdt hon (tifc dién trd
clia khoi ban din gidm di) khi bi chi€u sdng goi hién tudng quang din.
N6 dugc ing dung d€ tao ra cdc dién trd thay d6i dugc tri s nhg bién
thién cudng d6 chim sang chi€u vao goi l1a cdc quang trd.

- Cau tao quang tr§ don gian, chi gdm cédc 16p ban din méng (1) Ol
(Cadimisunfua CdS ching han) phi 1én mot 16p nhya cach dién (2). Hai
d4u 16p ban din dugc gin vdi hai dién cuc (3) va (4) bing kim loai d€ ndi ra ngoai.
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6i quang tré thong qua mdt miliampe k&. Ta thay, khi
ong dién. Khi chi€u quang trd biing d4nh sdng c6 budc
' uang dién thi trong mach s& xuat hién dong dién. Dién
tré clia quang tr§ gidm di rit manh khi bi chi€u sang bdi anh sdng néi trén.

Quang trd dugc dung thay thé cho t&€ bao quang dién trong cdc mach diéu khién ty dong.

3. Pin quang dién

a. Dinh nghia: Pin quang dién la mot nguén dién trong dé quang ndng dugc bién doi truc
tiép thanh dién ndng. Pin hoat déng dua vao hién tugng quang dién bén trong xdy ra trong mot
chdt bdn dén.

b. Céu tao: Xét mot pin quang din don gién: pin ddng oxit.

Pin c6 mot dién cuc bing ddng trén d6 phii mot 16p dong (1) oxit l l l
Cu,0. Ngudi ta phun mét 16p kim loai rit méng 1én trén mit cia Cy,0
16p Cu,0 d& lam dién cyc th hai. N6 mdng tdi mic cho dnh sing

truyén qua dudc. G chd ti€p xic giita Cu,O va Cu hinh thanh mot

16p tac dung dac biét : n6 chi cho phép electron chay qua né theo

chiéu tir Cu,0 sang Cu.

c. Hoat dong

Khi chi€u 4nh sdng c6 budc séng thich hgp vao mit 16p Cu,O thi 4nh sdng s€ gidi phong
céc electron lién két trong Cu,O thanh electron dAn. Mot phan cic electron nay khuéch tdn sang
cuc Cu. Cyc Cu thira electron nén nhiém dién 4m, Cu,O nhiém dién duong. Giita hai dién cuc
cla pin hinh thanh mot suat dién dong. N&u ndi hai cuc véi nhau bing modt day dan thong qua
mot dién k&, ta sé c6 v6i nhau bing mdt day din thong qua mot dién k€, ta s€ thiy c6 dong dién
chay trong mach theo chiéu tir Cu,O sang Cu. Céc pin mit trdi dung trong céc may tinh bi tii,
trén c4c vé tinh nhén tao... déu ding pin quang dién.

4

Caul4:

1. Thé& nao la su phat quang. Phan biét huynh quang va lan quang. Giai thich cac diic
diém ctia sy phat quang biing thuyé&t lugng tii anh sing.

Thé nao 1a hién tugng quang hoa? Néu mot s6 phan Wng quang hoa don gian. Hi¢n tugng
quang hoa c6 thé hién tinh chat hat ctia anh sang khong? Tai sao?

L)

1. Su phét quang

a. Thé nao la sy phdt quang: Sy phdt quang la hién tugng phdt dnh sdng lanh ciia mot
sO'vat khi c6 dnh sdng thich hop chiéu vao.

Pic diém ndi bat ciia sy phdt quang 13 budc séng A ciia 4nh sdng phat quang dai hon budc
séng A cla dnh sdng kich thich.

Vi du : Khi chi€u sdng tia tif ngoai vao dung dich fluérexéin hoic vao bdt kém sunfua ¢
pha ddng thi chiing déu phét ra 4nh sdng mau luc.

b. Phdn biét huynh quang va ldn quang

Ngudi ta phan bi€t hai loai phat quang:

- Huynh quang 1a hién tugng ma 4nh sidng phdt quang tit ngay khi ngiing anh sdng kich
thich. N6 thudng xdy ra véi chit 18ng va chat khi.

- Lan quang 1a hién tugng ma 4nh sdng phat quang con kéo dai tr vai gidy, dé€n hang git
(tuy theo chat) sau khi tdt 4nh sdng kich thich. N6 thudng x4y ra vé6i céc vatrin.
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o mat bét niang lugng nhan dugc. Vi thé, khi trd vé trang thai
ban dau, né bitc xa photon cé ning lugng hf’ nhé hon:

h
hf < hf hay h%<f suyra A > A

Nhu vy, phat quang 12 hién tugng trong d6 xay ra sy hap thu.
2. Hién tugng quang hod

a. Thé nao la hi¢n tugng quang hod

Hién tugng quang hod 1a hién tugng cdc phan tng hod hoc xdy ra dudi dang tdc dung cla
anh sang. Ning luong cAn thi€t d€ phan tng x4y ra 12 ning lugng clia phdtdn c6 tan sd thich hop.

b. Mt s6 phdn itng quang hod don gidn

Dudi tic dung ctia 4nh sang c6 thé x4y ra:

- Phéan tng phan tich: AgBr + hf — Ag + Br

Pay 12 ¢ sd clia k§ thuat 1am anh cd dién.

- Phdn ting t6ng hop: H, + Cl, + hf — HCI

- Phén tng trong qud trinh quang hgp :

2CO, + hf —» 2CO + O

c. Hi¢n tugng quang hod thé hién tinh hat nhdn cia dnh sdng

Né&u 4nh sdng bi€u hién tinh séng thi ning lugng cé nhudng cho phin ti phu thudc béin
do séng, titc cudng dd chum sdng, chit khong phu thudc bude séng. Thyc t&€, khong phai né di
16n méi khi€n phén ing quang hod x4y ra. Vi vdy, hién tugng quang hod chinh 1a mot trudng
hgp, trong d6 tinh hat ctia dnh sdng dugc th€ hién ro.

VAT LY HAT NHAN

Cau 15 : Hay trinh bay miu nguyén ti Bo va ap dung né d€ giai thich quang phd vach cia
nguyén td hidro.

1. MAu nguyén ti Bohr

a. Tién dé trang thdi ditng: Nguyén tiz chi 10n tai trong nhiing trang thdi ¢é nang lugng
xdc dinh goi la trang thdi dimg. Trong cdc trang thdi ditng, nguyén tit khong bitc xa hodic hdp
thu.Ndng luong nguyén tit & trang thdi ditng bao gom ddng ndng ciia cdc electron va thé ndng ciia
chiing doi vdi hat nhan.

b. Tién dé vé su biic xa va hdp thu ndng lugng ciia nguyén tir

Trang théi ditng c¢6 ning lugng cang thap thi cang bén ving. Trang thdi difng c¢6 ning
lugng cang cao thi cang kém bén vitng. Do d6, nguyén tif bao

gid ciing c6 xu hudng chuyén tir trang thdi ditng c6 mtc ning Y En
lugng cao sang trang thdi ditng c¢6 muc niing lugng thap hon.
Khi nguyén t¥ chuyén tir trang thai dimg c6 ning lugng E, ~A,~— ~N/— hf
sang trang thai dimg ¢6 ning lugng E, (E, > E,) thi nguyén t&
phéatra 1 phdton c6: € = hf = E; - E, S E,

Vi f 12 tin s6 cla séng dnh siang Gng vdi photon dé.
Ngudc lai, n€u nguyén tir dang & trang théi c6 ning ludng E, thap ma hip thu dugc mot photdn cb
ning ludng hf ding bing hiéu E,,, — E, thi né chuyén 1&n trang thdi c6 mifc ning lugng cao hon E,.
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2. Giai thich su tao thanh quang phd vach ctia nguyén tif hidro
* Pac diém : quang phS vach phit xa ctia nguyén ti hidro 14 cdc vach dugc sip xé&p 3

day:

- Ddy Lyman niim trong viing t ngoai.

- Ddy Banme c¢6 mot phan nim trong ving tf ngoai va mdt phan trong ving dnh sing
nhin thay, trong phan nay c6 4 vach: Vach dé H, (A, = 0,6563um), vach lam Hg (A =
0,4861um), vach cham H, (A, = 0,4340um) va vach tim Hs (As = 0,4102um).

- Day Pasen nim trong viing hong ngoai.

* Gidi thich : Nguyén t hidro ¢6 1 electron quay xung quanh hat nhan. o] trang thai binh
thudng (trang thai cd ban), nguyén ti hydro c6 ning lugng thip nhat, electron niy chuyén dong
trén quy dao K (gan hat nhan nhit). Khi nguyén t nhan dudc ning lugng kich thich (d6t néng
hoic chi€u sdng), electron chuyén 1én cdc quy dao c6 mifc ning lugng cao hon : L, M, N, O, P...
Liic d6 nguyén tir & trang thdi kich thich, trang thdi nay khong bén vitng (thdi gian ton tai khodng
10®s) nén ngay sau dé electron 1an lugt chuyén vé& cdc quy dao c6 mifc ning lugng thip hon.
MJi 1an electron chuyén tir quy dao c6 mic ning lugng cao xudng quy dao cé mic ning lugng
thap hon, theo tiéu dé 2, nguyén ti phat ra mot photdn cé ning lugng :

C
hf = Ecao - Ethé’p hay hx = Ecao - Ethﬁfp

Lic d6 nguyén tif phdt ra mot séng dnh sdng don sic c¢6 budc séng A xac dinh tng véi 1
vach mau x4c dinh trén quang phd. Do d6, quang phd clia hydro 12 quang phd vach.
* Su tao thanh cac diy va cdc vach

- Day Laiman dugc tao thanh khi electron
chuyén tir cic quy dao bén ngoai vé quy dao K. ' l

- Day Banme dudc tao thanh khi electron
chuyén tir cic quy dao bén ngoai vé quy dao L, I
trong d6 ; Hs H, Hy H,

Vach dd H,, tng v6i sy chuyén
electronttr: M—L

Vach lam Hp ting v6i sy chuyén
electrontlr: N—L Yy v K

Vach cham  H, ¢ng véi su chuyén LT 1] [T T T [T 1
electrontr: O —>L Lyman Banme Pasen

2 20"

=

Vach tim H; dng vdi sy chuyén electron tir: P —> L
- Dy Pasen dudc tao thanh khi electron chuyén tif cic quy dao bén ngoai vé
quy dao M.

: 090.777.54.69 Trang: 68


http://www.pdfcomplete.com/cms/hppl/tabid/108/Default.aspx?r=q8b3uige22

Your complimentary e GV: Biii Gia Noi
USE PEriod Nas CNOEY. |
Thank you for using
PDF Complete.

Cllck Here to upt

¢ diém cia hién tugng phéng xa, dinh luit phéng xa.

At cta cdc loai tia phéng xa.

1. Hién tugng phong xa

a. Thé nao la hi¢n tugng phéng xa?

Phéng xa 1a hién tugng hat nhan nguyén tif ty dong phéng ra bifc xa va bién d6i thanh hat
nhan khac. Nhitng bifc xa d6 goi 1 cdc tia phéng xa, khong nhin thiy dudc, nhung cé thé phat
hién dugc ching do c6 khd ning lam den kinh 4nh, ion ho4 cdc chit, léch trong dién trudng, tr
trudng...

b. Pdc diém ciia hién tuong phong xa

Hién tugng phéng xa hoan toan do cdc nguyén nhin bén trong hat nhan giy ra, tuyét doi
khong phu thudc vao cdc tic dong bén ngoai. Du nguyén tlf phéng xa c6 nim trong céc hgp chit
khac nhau, di chit phéng xa chiu 4p suat hay nhiét do khac nhau... thi moi tic dong dé déu
khong gay &nh hudng nao dén qud trinh phéng xa clia hat nhan nguyén ti.

c. Pinh ludt phong xa

Su phéng xa ctia mot chat hoan toan do nguyén nhan bén trong chi phdi va tuan theo dinh
lut sau, goi la dinh ludt phong xa:

“Méi chdt phong xa duoc ddc trung béi mot thoi gian T goi la chu ky bdn rd.

.. | L 2. ,
Cit sau moi chu ky nay thi 5 §6 nguyén tit cia chdt dy da doi thanh chdt khdc”.

Goi N, va m, 12 s& nguyén tif va khdi lugng ban diu ctia khdi chit phéng xa; N va m 1a s6
nguyén tif va khdi lugng con lai & thdi diém t, ta c6:

m
N = Ne™ = 2':) va m=me™ = 2k°
trong d6 k 1a s6 chu ky bén ra trong khodng thdi gian t; A 1a hing s6 phdng xa
- In2 0,693
T T

d. By phong xa

Do phéng xa H ctia mot lugng chat phdng xa 1a dai lugng didc trung cho tinh phong xa
manh hay y€u, do bing s& phin rd trong 1 gidy. Pon vi do 1a Becoren (Bq) hoic (Ci)

1 Bq bing I phdn rd /gidy va 1 Ci = 3,7.10"° Bq

Do phéng xa H gidm theo thdi gian véi quy luat: H = AN = ANge™ = He!

trong d6 H, = AN, 13 do phéng xa ban dau.
2. Ban chat va tinh chit cia cdc loai tia phéng xa )

Cho céc tia phéng di qua dién trudng giita hai bin mot tu dién, ta c6 B* 4 B
thé xdc dinh dugc ban chat cia cdc tia phong xa. Chiing gdm 3 loai tia :

a. Tia alpha (o)

Ky hiéu o, thyc chat 1a chim hat nhan héli gHe, goi la hat a, c6 tinh
chat : 4D HT

- Biléch vé ban 4m cda tu dién (do mang dién tich +2e).

- Pudc phéng ra véi véan tdc khoing 107 m/s.

- C6 kha niing ion hoa chat khi.

- Kha ning dim xuyén yéu, trong khong khi chi di dugc t6i da
khodng 8cm.
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g clia tu dién, ky hiéu B, thuc chat 1a dong céc electron
éu B* (loai nay hi€m thay hon), thuc chit 1a chum hat ¢6
' tich +e goi la electron duong hay pozitron.

- Céc hat B dugc phong ra véi van tdc gan bang van toc 4nh sdng.

- C6 kha ning ion hod chit khi nhung y&u hon tia o.

- C6 kha ning dAm xuyén manh hon tia o, c6 thé di dugc hang trim mét trong khong khi.

c. Tia gamma (7y)

Ky hiéu y, c6 ban chat dién tir nhu tia Ronghen, nhung c¢6 budc séng ngin hon nhiéu. Pay
14 chim ph6tdén ndng lugng cao.

- Khéng bi 1&€ch trong dién trudng, tir trudng.

- C6 céc tinh chat nhu tia Ronghen.

- Pic biét ¢6 kha ning dam xuyén 16n, c6 thé di qua 16p chi day hang chuc cm va rit
nguy hiém cho con ngudi.

Unlimited Pag

Caul7:
1. Phandng hat nhan la gi? Sy phéng xa ¢6 phai la phan wng hat nhan khong? Tai sao?
2. Phat bi€u dinh luat bao toan dién tich va dinh luit bao toan sé khdi trong phan ng

hat nhan. Van dung chiing dé 1ap cic quy tic dich chuyén trong hién tugng phéng xa.

1. Phin vwng hat nhin

a. Pinh nghia

Phan ting hat nhan 13 cdc tuong tic giita hai hat dAn dén sy bi€n d6i clia ching thanh cic
hat khéc, theo so do : a+b-o>c+d

- S8 hat nhan tru6c va sau phan tng c6 thé nhiéu hoic it hon 2.

- C4c hat & v€ trdi hodc & v€ phdi c6 thé chi 1a hat sd cdp nhu electron ( je hodc €))
pozitron (|e hodc €*), proton ({H hoidc p), notron (,n hodc n), photon (y)..

b. Su phong xa cé phdi la phdn dng hat nhdn khéong?

Phéng xa 14 qud trinh 1am bi&n ddi hat nhan nguyén tif nay thanh hat nhan nguyén i khac,

do d6 phéng xa 13 mot trudng hdp riéng clia phan ing hat nhan. So v6i phan ng hat nhan day dd
thi trong qua trinh phéng xa, & v€ trai chi c6 mot hat nhan, goila hatnhAinme: a — b + ¢

Néu b 1a hat nhan méi thi né dudc goi 1a hat nhan con; con ¢ 1a hat o va B.
2. Dinh luit bdo toan

a. Cdc dinh ludt bdo toan trong phdn ting hat nhédn

- Bao toan so nuclén (s6 khoi A) : Téng s6 nucledn cia cic hat trudc phin dng va sau

phén ng bao gid cling biing nhau : As + Ay = Ac + A4
- Bao toan dién tich (nguyén tf s6 Z) : Téng dién tich clia cdc hat trudc v2 sau phan ng
bao gid ciing bing nhau : Zo + 2y = Ze + Zyg

- Bdo toan ning lugng va bao toan dopng lugng : “Trong phan ¢ng hat nhan, ning lugng
va dong lugng dugc bdo toan”.
* Chi y : Khong c6 dinh luat bao toan khdi lugng cla hé.
b. Vin dung cdc dinh ludt bdo toan dé ldp cdc quy tdc dich chuyén trong hién tugng
phong xa
Ap dung dinh luit bio toan sd nucledn ba vio toan dién tich vao qud trinh phéng xa, ta
thu dugc cdc quy tic dich chuyén sau :

* Phéng xa o ; He): AX —> ‘He + 27Y
2 VA 2 7-2
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Lllulls A(;l P \_1\/ }' ZX H —le + Z+1Y
So v6i hat nhan me, hat nhan con & vi tri ti€n 1 6 va ¢6 cling s6 khoi.

Vidu: 9Bi —— Je” + ’JPo + v (Bi:Bitmut)

v la hat notri né, khéng mang dién, c¢6 s6 khéi A = 0, chuyén dong vdi van téc dnh sdng.
Thuc chat clia phéng xa B 1a trong hat nhan, mot notron bi€n thanh mot protdn, mot electron va
motnotrind. n — p + e + v

* Phéng xa B* (+?e+): X —— Je + Y
So vdi hat nhan me, hat nhan con & vi tri 1bi 1 6 va c6 cing s6 khoi. Thuc chit chia phdng xa B*
1 trong hat nhan, mdt protdon bi€n thanh mot notrdén, mot pdzitrdn va mot notrind: p ->n+e* + v
* Phéng xa y: Phdong xa ph6ton c6 ndang lugng : hf = E, - E; (Ex > E))

Doyc6Z = 0va A = 0 nén khi phong xa y khong c6 bi€n ddi hat nhan clia nguyén 5
nay thanh hat nhan clia nguyén t6 kia, chi c6 gidm ning lugng cla hat nhan d6 mot lugng bing
hf. Tuy nhié€n, bic xa y khong phéatra ddc lap ma la birc xa ludon kem theo bic xa a va bic xa f3.

Cau18:

1.  Phat bi€u cdc dinh luat bio toan trong phan @ng hat nhan. Tai sao trong phan ng hat
nhan khong c6 sy bdo toan khoi lugng, miic du ¢6 s bao toan sé khoi.

2.  Thé& nao la 1 don vi khéi lwgng nguyén tif u. So sanh don vi nay véi don vi kg va don vi
MeV/c?. Viéc tinh khéi lugng nguyén ti theo 1 don vi u cho ta biét diéu gi?

1. Céc dinh luit bao toan trong phan @ng hat nhan

Xem phin 2a ciu 17.
2. Gidi thich tai sao trong phdn @ng hat nhin khong cé su bdo toan khdi lugng

a. Pj hut khoi

Z proton va N notron chua lién két va ding yén c6 tdng khdi lugng 14 :

m, = Zm, + Nm,
Khi chiing lién k&t véi nhau thanh mot hat nhan khéi Iwong m thi m < m,

Hiéu Am = m, - m, goi la do hut khdi.

b. Ning lugng lién két

Theo thuyét tuong doi, tdng ning ludng nghi ctia cac nucldn lic & riéng 18 12 E, = mc’.
Hat nhan tao thanh c6 ning lugng nghi E = mc’®. Vi m < m, nén E < E,. Nghia Ia, khi c4dc nuclon
riéng ré lién két lai thainh mot hat nhan thi ¢6 mdt ning lugng. AE = E, - E = (m, - m)c’
tod ra :

Ngugce lai, n€u muén phd hat nhan cé khdi lugng m thanh cic nuclon c6 tdng khdi lugng
m, > m thi ta phai t6n ning lugng AE = (m, - m)c’ dé thing luc hat nhan. AE cang 16n thi cic
nucldn lién k&t cang manh, cang ton nhiéu ning lugng dé pha lién két, nén AE goi 1a ning lugng
lién két.

Vay hat nhan c6 do hut khéi cang 16n, tifc ning lugng lien k&t cang 16n, thi cang bén

ving.

c. Gidi thich tai sao khong c6 su bdo toan khoéi lugng

Céc quan sat thuc nghiém cho biét, dd bén vitng clia ciac hat nhan khong gidng nhau,
nghia 12: Téng do hut khdi clia cdc hat nhan sau phan tng c¢6 thé nhé (hoic 16n) hon téng dd hut
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a. Thé nao la don vi khoi luong nguyén tir

Pon vi khéi lugng nguyén it (ki hiéu u) bing 1/12 khdi lugng nguyén ti ctia ddng vi phd
bién 162 C, do d6 doi khi don vi nay con goi la don vi cacbon.

b. So sanh don vi u véi don vi kg

Vi 1 mol cacbon c¢6 khéi lugng 12g chita N nguyén t& (Ny = 6,02.10” mol” 1a s6
0,012

Avodgadrd) nén khdi lugng nguyén tit cia dong vi ' C 1a : (kg). Do vay, ta c6 :

A

1,66055.10% kg

1 0,012 1 0,012
u=— = —
12 6,02.10”

12° N

A

c. So sanh don vi u véi don vi McV/C®

EW)

- Do ¢6 hé thitc : E = mc® nén c6 : = m(kg)

-Vi:IMeV = 10%eV = 10%1,6022.10"° 71 = 1,6022.10"° 7]
vac = 2,99792.10% m/s

-13
nén 1MezV - 1’6022'108 ! ~ =1,7827.10 kg
c (2,99792.10°m/s)
suy ra : lkg = 0,561.10°° MeV/c?
Vay u = 1,66055.10% kg ~ 931MeV/c’

- So sanh khdi lugng cda protdn va notron véi u, ta thdy protéon va notrdon déu cé khoi

. N g ) RS u A e s -
lugng xap xi bang 1u, trong khi khoi lugng ctia electron chi bang ] , nén viéc tinh khoi lugng

nguyén tif theo don vi u cho ta biét tri s& gin diing ctia s6 khdi A, tiic 1a biét s6 nuclon trong hat
nhin nguyén ti d6.

Cau 19 : Trinh bay nhitng van dé sau diy vé phan @ng hat nhan :

Dinh nghia.

Céc dinh luat bao toan.

Ap dung céc dinh luat bao toan d€ viét cdc phan ng xay ra khi bin pha hat nhan
°" Al biing hat o.

Biét riing trong sé hai hat nhan sinh ra sau phan ¥ng thi mét hat 1a notron con hat thif hai
c6 kha ning phat ra tia B*.

2

1. Dinh nghia

Phan tng hat nhan 1 cic tuong tic giita hai hat din dén sy bi€n ddi clia ching thanh cic
hat khdc, theosddd: A +B — C + D

Trong d6 :

A va B 1a 2 hat nhin tuong tdc véi nhau.

C va D 1a 2 hat nhan méi dudc tao thanh.
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nhan goi la hat nhan me.
2. Céc dinh luat bao toan trong phan \ng hat nhan:

Xem phin 2a ciu 17.
3. C4c phan ing hat nhan khi ban ph4 Al bing hat o

D6 12 phén tng nhan tao do hai 6ng ba Joliot — Curi dung hat o bin phd vao mot 14 nhom

(nam 1934).
"He + Al —— P + |n
Hat nhan phdtpho . P sinh ra khong bén vitng, né phéng xa B* d€ tré thanh silic :

( 0Q:
TP i e

30
15

Cau20: Hay trinh bay vé :

1.  C4utao hat nhian nguyén ti.

2. Dongvi.

3. Luc hat nhan.

4. D6 hut khdi va niing lugng lién két — ning lugng lién két riéng.

P 1a dng vi phong xa nhin tao clia photpho vi né khong c6 trong tif nhién.

1. CAu tao hat nhan nguyén tui

a. Nuclon

Tuy hat nhan ¢6 kich thuéc rit nhd (10 - 10°m) nhung thuc nghiém ching t3 ring hat
nhan dudc ciu tao tir nhitng hat nhé hon goi 14 cdc nucldn.

C6 2 loai nuclon:

- Photon (ki hi¢u p) mang dién tich +e, ¢6 khdi lugng m, = 1,007276u.

- Notron (ki hiéu n) khong mang dién, c6 khéi lugng m, = 1,008665u.

b. S’ thit tw va khoi lugng so

Hat nhan nguyén tif ctia nguyén t6 thit Z trong bang tudn hoan (Z 1 s6 thit ty) c6 Z proton
va N notron. Do d6 s6 nucldn trong hat nhan A =Z + N, A goi 1a kh6i luong s (hoic s6 khoi).

Thi du : Ngyén ti natri c6 6 thi tw Z = 11, hat nhan chita 11 protén va 12 notron, s& khai
A=11+12=23.Kihiéu: [ Na.

- Nguyén t& hidro ting v6i Z = 1 ¢6 1 electron § v6 ngoai, hat nhan ctia né c6 1 protén va
khong c6 notron, s6 khoi A = 1.

- Nguyén tif cacbon (than) ting v4i Z = 6 ¢6 6 electron § vo ngoai, hat nhin cia n6 chita 6
proton va 6 notron, 6 khoi: A = 6 + 6 = 12.

c. Ki hiéu :

Mot nguyén tif hodc hat nhan clia né dude ki hiéu biang cach ghi bén canh ki hiéu hoa
hoc: nguyén tit s6 (& phia dudi) va sd khdi (& phia trén).

Chéng han, cdc nguyén tif néu & trén c6 ki hiéu Ia : H, '>C, 7’ Na. Vi ki hiéu hod hoc da

xdc dinh nguyén t s& nén c6 khi chi cin ghi : 'H, *C, *Na hoic C'"?, Na®..

2. Pong vi: Céc hat nhan c6 cliing s6 proton Z, dit ¢6 khac nhau vé khdi lugng sd (d s6 notron
N khéc nhau) thi cdc hat nhan dé van c6 cing sd electron quay xung quanh, khi€n nguyén tir cia
chiing c6 cuing tinh chat hod hoc. Vi vy, cdc nguyén tif d6 dugc x&p cling mdt vi tri (ddng vi)
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ong (iH) hidro ning hay dotéri (le hoic D), hidro
siéu niang hay triti (fH hodc T).
- Cacbon ¢6 4 ddng vi : ||C, '2C, ’C, '!C. Trong d6 2 ddng vi '2C va ';C 1a bén viing.

6
Trong cacbon thién nhién , ddng vi 162 C chi€m ti 1& 99%.

3. Luc hat nhan: Mic du hat nhan nguyén tif dudc ciu tao tir cdc hat mang dién cling ddu hoic
khong mang dién, nhung hat nhan lai kh4 bén vitng. Ching 3, lyc lién k&t céc nucldn phai la
loai Iyc khic ban chit so vdi trong luc, luc dién va lyuc tir, ddng thdi phai rat manh so vdi cic luc
d6. N6 dudgc goi la lyc hat nhan.

Lyc hat nhan chi manh khi khodng cich giita hai nuclén bing hodc nhé hon kich thuéc
clia hat nhan, nghia 13 hat nhan c¢6 badn kinh tic dung khodng 10™°m.

4. Do hut khéi va niing lugng lién két - Ning lugng lién két riéng:

Trong linh vyc hat nhan c6 déu dic biét sau day: néu Z proton va N notron tdn tai riéng
1&, ¢6 khdi lugng t6ng cong m, = Zm, + Nm, thi khi chiing lien két lai thanh 1 hat nhan c6
kh6i Iugng m thi m < m,. Hiéu Am = m, - m goi Ia dd hut khdi ctia hat nhan dé.

Theo hé thiic Anhxtanh thi ning lugng nghi ctia hat nmhan E = mc” phai nhd hon ning
lugng clia cdc nucldn ton tai riéng ré E, = mec”. Do d6 khi céc nuclon lién két lai thanh 1 hat
nhan c6 nang lugng AE=E, - E = (m, — m)c2 = Amc? to4 ra.

Niéng lugng AE = Am.c’ goi 12 ning lugng lién k&t @ng vdéi hat nhan dé.

Ngugc lai, mudn phd v& 1 hat nhan thanh cdc nuclon riéng ré thi phdi hoan lai do hut
khdi Am d6, tifc 12 phai ton mot ning lugng ding bing AE d€ thing luc hat nhan.

Hat nhan cang bén viing thi AE cang phi 16n, do d6 do hut khi Am cang 16n.

. . A AE .
*) Nang luong lién két riéng: La ning lugng li€n két trén mot nuclon AE; =——. Hat nhan X
A

bén vitng hon hat nhan Y khi nang lugng lién két riéng clia hat nhan X 16n hon niang lugng lién
két riéng clia hat nhan Y. Nhu vay khi xét mic dd bén vitng clia mot hat nhan thi ta dua vio
ning lugng lién két AE, con khi so sanh mifc do bén vitng clia cdc hat nhan vdi nhau thi ta dua vao
niang lugng lién két riéng AE,.

Cau?2l:

1.  Thé& nao la déng vi? Phan biét dong vi phong xa va dong vi bén.

2. Ung dung ciia cic dong vi phéng xa. Pinh luit phéng xa c¢é § nghia gi trong dng dung
cac dong vi phong xa.

1. Pong vi

* Pong vi : Xem phan 2 ciu 20.

* Pong vi phéng xa 12 ddng vi ma cdc hat nhan clia n6 c6 thé phéng ra cic tia phong xa
v bién d6i thanh hat nhan clia nguyén t& khéc.

Vidu : Pdng vi urani (ZSEU) c6 thé phoéng ra tia o d€ bi€n thanh hat nhan clia nguyén t&
Thori : 2;§U —> 3He + 2;gTh

Pdng vi cacbon (12 C) c6 thé phéng ra tia B~ @€ bi€n thanh hat nhan ctia nguyén td Nito :

HC s et MN
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sudt thol gian ton tai.
2. Ung dung ctia cdc dong vi phéng xa

a. Cdc dong vi phong xa

Céc dong vi phéng xa (tu nhién hoic nhin tao) c¢6 rit nhiéu ng dung trong khoa hoc va
doi song.

60

®Co c6 kha ning dam xuyén 16n nén dugdc dung dé

- Tia y phong ra tit cdban
+ Tim khuyé€t tat trong cac chi tiét mdy.
+ Diét khudn dé€ bido quan ndng san, thuc pham.
+ Chita bénh ung thu.

- NhJ phdt ra tia B~ nén déng vi phéng xa

32
15

P dudc dung lam nguyén t& phéng xa ddnh
d4u trong ndng nghiép.
- Pdng vi cacbon 14 % C : phéng ra B dugc tng dung d€ xdc dinh tudi cda céc vat cd.

b. Y nghia ciia dinh ludt phéng xa trong ting dung cdc dong vi phong xa.

Dinh luat phéng xa 14 cd s& ctia phép x4c dinh tudi clia vat ¢d dua vao xchu ky ban rd cda
cacbon 14.

C'" 1a chat phéng xa B~ dugc tao ra trong khi quyén va thim nhap vio moi vat trén Trai
bat. N6 ¢6 chu ky ban rd 5600 nim. Sy phin rd ndy cin bing vdi sy tao ra nén tir hang van nim
nay mat do cia C'* trong khi quyén khong ddi: cit trong 10> nguyén t& cacbon thi ¢6 1 nguyén tir
C'". Mot thyc vat con s6ng con qua trinh diép luc hod thi con giff ty 1& trén trong céc thanh phan
chita cacbon ciia n6. Nhung néu thuc vét chét thi n6 khong trao ddi gi v6i khong khi nita, C'* vin
phan rd ma khong dugc bu lai nén ti 1€ cia nd gidm : c& sau 5600 nam thi chi c6 mot niva, do
phéng xa H cda né ciing gidm di twong Gng theo cong thic rat ra tr dinh ludt phéng xa :

_0.693 0,093[

H=He ™ hoic N= NoeT .
Biét H, H,, T hoic N, N,, T ta sé& tinh dugc... thdi gian t (tudi) clia cdc vat ¢d ¢6 ngudn goc
sinh vat (trong thanh phin c¢6 ddng vi cacbon 14).

Cau 22 : Hay trinh bay :

1. Hé thitc Anhxtanh giita ning lugng va khéi lugng.

2. D6 hut khdi va niing lugng lién két — ning lugng lién két riéng.

3.  Phéan biét phan @ng hat nhin tod ning lugng va phdn @ng hat nhan thu ning lugng.

1. Hé thitc Anhxtanh gitta ning lugng va khoi lugng.

a. Thuyét tuong ddi ciia Anhxtanh dd néu 1én mot hé thidc rat quan trong giita ning lugng
va khdi lugng ctia mot vat: NEu mot vat c6 khoi lugng m thi né ¢6 ning lugng E ti 1& v6i m goi 1a
ning lugng nghi: E = mc? (1)

Trong d6 c 1a van td¢ 4nh sdng trong chan khong. Theo hé thitc (1) thi 1 gam bat ky chat
gi cling chita mot ning lugng rat 16n, bing 25 triéu kWh.

b. Ning lugng nghi c6 thé chuyén ddi thanh ning lugng thong thudng (nhu dong ning) hoic
ngudc lai, khi€n ning lugng nghi c6 thé ting hay gidm. Khi ning luong nghi tang hay gidm thi khoi
lugng ciing ting hay giam theo ti 1& trong hé thic (1).
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- TUIC tuc (1) @ suy 1a . 1 = —; nghia 1a khoi lugng khong chi do bang kg ma con
C

¢6 thé do theo don vi nang lugng chia cho c?.

Vidu:

*1kg = 0,561.10°° MeV/c?

* Khoi lugng chia electron : me = 9,1095.107'kg = 0,511 MeV/c?

2. Do hut khéi va ning lugng lién két

Xem phdn 4 cdu 20
3. Phan biét phan @ng hat nhan toa ning lwgng va phan ing hat nhan thu niing hwgng

Xét phan tng hatnhdan: A + B - C + D

Do d6 hut khéi ctia cac hat nhan 1a khdc nhau, khi€n tdng khdi lugng M ctia céc hat nhan
sau phan ting c6 thé khac tdng khoi lugng M, ctia cdc hat nhan trudc phan tGng.

a. NéeuM <M, thi :

Tong khdi lugng gidm nén phan ting tod ning lugng.

AE = (M, - M)c2 dudi dang ddng ning cla cac hat nhan sinh ra hodc photon tia y.

Vady : Phan ting hat nhan tod ning lugng, n€u nhu cdc hat sinh ra tdng khdi lugng bé hon
céc hat ban dau, s& khi&n ching bén vitng hon.

b. Neu M > M, thi :

Tong khdi lugng ting nén phan Gng thu ning lugng. Song mudn phan ng xay ra, phai
cung cip ning lugng dudi dang dong ning clia cdc hat A va B. Ning lugng cung cip cho phin
ttng W bao gdm AE = (M - Mo)c2 cdng v4i dong nang Wq clia cdc hat méi sinhra: W = AE +
Wq

Vady : Phan ng hat nhan thu ning lugng, néu nhu cdc hat sinh ra c6 tdng khdi lugng 16n
hon cdc hat ban dau, sé khi€n chiing kém bén vitng hon.

Cau23:
1. Thé&naola:
a. Hién tugng phéng xa.
b. Hién tugng phan hach
2.  So sanh hién tugng phong xa va hién tugng phan hach.
3.  Trinh bay dinh luat phong xa va do phong xa

1. Trinh bay

a. Phong xa: La hién tugng hat nhdan nguyén tit tw dong phong ra nhiing bitc xa va bién
doi thanh hat nhdn khdc. Nhitng bitc xa dé goi la tia phong xa, khéng nhin thdy dugc nhung cé thé
phdt hién dugc chiing do chiing cé khd ning lam den kinh dnh, ion hod cdc chat, léch trong dién
truong, ti truong ...

b. Phdn hach : La hién tuong mét hat nhdn rdt ndng (nhu dong vi tu nhién 2;25 U hodc déong
vi nhdn tao Pluténi 239), khi hdp thu I notrén chdm thi vé ra thanh 2 hat nhdn cé sé khéi trung
binh, déng thoi phong ra tix 2 dén 3 notrén va tod ra mot ndng lugng 1on khodng 200MeV.
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i dén su bi€n d8i mot hat nhan ban dau thanh cdc hat nhian
khéc. Chiing déu 13 cdc trudng hop cda phan ting hat nhan.

- C4 hai hién tugng déu 1a cdc qud trinh kém theo sy tod ning lugng dusi dang dong ning
cla cdc hat sinh ra va ning lugng bic xa y.

b. Nhiing diém khdc nhau chii yéu

- Hién tugng phong xa khong chiu tdc dong cdc yé€u t6 bén ngoai, toc do phan rd clia mdi
chat hoan toan do nguyén nhin bén trong quyét dinh va dudc dic trung bdi chu ky ban ra T, ¢6
tri & xdc dinh d6i véi mdi chat. Trong khi d6, t6c do clia qué trinh phan hach cta *U ching han
phu thudc vao khdi lugng notron chim cé trong khdi Urani, do d6 t6c dd nay c6 thé khdng ché
dudc.

- P6i v6i mdi chi't phéng xa, thanh phan clia tia phéng xa 1a hoan toan 6n dinh, trong khi
d6 cdu tao va khdi lugng clia 2 manh va tit hat nhan *°U khong hoan toan xéc dinh.
3. Dinh luat phéng xa va do phong xa

(Xem phin ¢, d ciu 16)

Cau 24 : Hay trinh bay vé :

1.  Su phan hach.

2. Phdn dng diy chuyén va diéu kién d€ né xay ra.

3.  Nguyén tic cAu tao va hoat dong clia nha mdy dién nguyén ti.

1. Sy phéan hach
Sy phan hach 13 hién tugng mdt hat nhan rat ning hap thu 1 ndtrén chim rdi v3 ra thanh
2 hat nhan c6 s& khéi trung binh. Notron 1a notrdn ¢6 dong niing nhéd va ¢d dong ning trung binh
clia chuyé&n dong nhiét (dudi 0,1eV).
Su phén hach c6 2 dic diém quan trong sau day:
- Phan tng phan hach sinh ra 2 dén 3 notron.
- Phén tng phan hach tdo ra mdt ning lugng rat I6n khodng 200Me V.
Thi du : Phan @¢ng phan hach Urani 235:
U+ ,n — U —> /X
—— 5 X'+ kyn + 200MeV
trong d6 : X va X’ 1a cdc hat nhan trung binh, c6 s khoi tir 80 dén 160.
- Bic diém ctia phén ng phan hach trén 12 :
+ Phdn tng sinh ra k (tir 2 d&€n 3) ndtron.
+ Phén @ng tod ra mot nang lugng 16n, khodng 200MeV.
- Sy tod ning lugng khi phan hach 1a do tdng khdi ludng ciia cac hat dudc tao thanh nhd
hon t8ng khoi lugng hat nhan U’ va notrén ma né hap thu : mx + mykm, < my + m,
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1, P
bi cdc hat nhan hip thu..) nhung néu sau ﬂ O
mdi phan hach vin con lai trung binh s , _o— "
notron (s > 1) gdy ra s phan hach mdi, O P
sinh ra s? notron, rdi s°, s* ... notron. Két / \ TO—,
qué s6 phan hach x4y ra lién ti€p va ting N /O ) Q
1én rat nhanh. D6 12 phéan ¢ng hat nhan S

day chuyén; s goi 12 hé s6 nhin notron. O_.@' '
Hinh minh hoa trudng hgp s = 2. n

- P€ x4y ra phan tng diy chuyén J \\O N O
phéi ¢6 di€u kién : s > 1. \ o—" )

* Vi s > 1, thi hé thong goi Ia
vudt han : ta c6 phan ting diy chuyén thic g -

L " \ x\O\ /I ,
14, ndng lugng tod ra rat 16n, khong khdong J O
ch€ dugc (trudng hgp nay da dugc st dung O

dé ché tao boom nguyén ti¥). .

* V@is = 1, thi hé théng goi la t&i han : phdn @ng day chuyén ti€p dién nhung khong ting
vot, ning lugng tod ra khong ddi va kiém sodt dugc. P6 1a ch& do 1am viéc clia cdc 10 phan @ng
hat nhan trong nha may dién nguyén ta.

* Vi s < 1, thi hé thong goi l1a dudi han
: phan ing day chuyén khong x4y ra.

Pé c6 diéu kién s > 1 thi khdi lugng
cla khoi chat hat nhan phai dat t6i mot gia tri
t6i thiu goi 1a khdi lugng t6i han my, (vi du:
v6i U™, khéi lugng t6i han my, = 50kg).

3. Nguyén tic cdu tao va hoat dong ctia nha
may dién nguyén tif

- BO phén chinh cda nha mdy dién
nguyén t& 1a 10 phan dng hat nhan. Trong d6
c6 : A la nhitng thanh nhién li€éu hat nhin,
thudng 1am bing hgp kim chita Urani da lam
giau. Cac thanh nay dit trong chitlam chim B~ [ o 1
1a nuc ning D,0, than chi hoic berili, c6 tdc ‘
dung 1am gidm van tdc notron dé trd thanh notron chadm, dé bi urani hap thu. C 14 cdc thanh
diéu chinh 1am bing nhitng chit hap thu notron ma khong bi phan hach nhu Bo, Cd. Khi ha
thap cdc thanh nay thi hé s& nhan ndtron s gidm; khi nang 1én thi s ting; khi 10 hoat dong thi
ching dugc ty dong gitt § d6 cao sao chos=1.

- Phan @ng phan hach tod ra niang lugng dudi dang dong ning cla cdc manh hat nhin va
cic hat khic. Pong ning nay chuyén dong thanh nhiét ning cda 10 va nhiét nay dudc chat tai
nhiét (thudng 12 mdt chit 16ng) mang dén 10 sinh hoi D chita nude. Hoi nude tir 10 sinh hdi dude
duwa vao tuabin mdy phat dién, giong nhu trong nha may nhiét dién thong thudng.

- Néu ky thuat an toan dugc bido ddm tot, thi nha mdy dién nguyén ti rat tién 19i vi kich
thudc nhd, tiéu ton rat it nhién liéu. Do dé c6 thé dit chiing 1én may bay, tau thuy.

LR
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¢ di€m cta né 1a gi? Cho thi du minh hoa. Véi diéu kién
i 1 Ay chuyén xay ra? Giai thich.

Phin ng nhiét hach la gi? Véi diéu kién nao thi xdy ra phan @ng nhié¢t hach? Giai
thich. Néu nhitng 1§ do khi&€n ngudi ta quan tam dén ning lugng nhiét hach.

1. Su phan hach: Xem phdn 1, 2 cdu 24.

2. Phdn @ng nhiét hach
a. Dinh nghia:Phdn ving nhiét hach la phdn ting két hop hai hat nhdn rdt nhe thanh
maot hat nhdn ngng hon.
-Vidu:
‘H+ ;H — jHe + ,n + 3,25MeV
°H + 'H — He + ;n + 17,6MeV
- Pic diém cda phan @ng nhiét hach : ciing 12 mot phan Wng tod ning lugng. Tuy mot
phén tng k&t hdp (phdn tng nhiét hach) tod ning Iugng it hon mot phan dng phan hach, nhung
tinh theo khdi lugng nhién liéu thi phan tng k&t hop tod ning lugng nhiéu hon.

b. Piéu ki¢n dé xdy ra phdn ting nhiét hach

Céc phan @ng két hop rat khé x4y ra vi cac hat nhan tich dién duong nén ddy nhau. Mudén
chiing ti€n lai gin nhau va k&t hop thi ching phai c6 mot dong ning rat 16n d€ thing luc ddy
Culdng. Mu6n c6 dong ning rat 16n thi phdi c6 nhiét do rat cao. Chinh vi phan ng k&t hop chi
x4y ra & nhiét do rat cao nén mdi goi 1a phan @ng nhiét hach.

Vay : Nhiét do rit cao (hang chuc hang trim triéu do) la diéu kién dé€ xdy ra phan dng
nhiét hach.

Vi du : Trong 1dong Mit trdi ¢6 nhiét dd cao, cho phép xdy ra cic phan dng nhiét hach.
D6 13 ngudn gdc cia ning lugng Mit Trdi. Con ngudi ciing thuc hién dude phan ng nhiét hach
dudi dang khong ki€m sodt dugc, vi du nhu sy nd clia bom khinh khi. Mot muc tiéu quan trong
clia vat ly 1a thuc hién phan tng nhiét hach dudi dang ki€m soat dugc, d€ né tod ra ning lugng
han ch€ theo § mudn.

c. Ly do khién con nguoi quan tdm dén ndang lugng nhi¢t hach

- Ning lugng nhiét hach 12 ngudn ning lugng vo tdn cho con ngudi, vi nhién liéu cta
phan ng nhiét hach 13 dotéri, triti c6 rat nhiéu trén Trai DAt (trong nudc song, bién).

- V& miit sinh thai, phan tng nhiét hach “sach” hon phdn tng phan hach vi it c6 biic xa
hay ciin bd phéng xa 1am & nhiém moi trudng.

(THE END!)
(CHUC CAC EM THANH CONG!)
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