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CHUONG 1. DAO PONG CO HOC
BAI 1. DAO PONG PIEU HOA

1. DAO PONG CO':

1. Dao dong co hoc: 2. Dao dong tudn hoan:

la chuyén dong lap di lap lai quanh mét vi tri | 13 dao dong co ma trang thai cua vat duoc

xflc dinh. Vi tri xac dinh d6 duoc goi la vi tri gip di 1ap lai nhw ci trong nhiing khoang
can bang thoi gian xac dinh

Vi du vé dao dong:

¢ Bong hoa lay dong trén canh cay khi c6 gio nhe.

e Trén mdt ho gon soéng, chi€c phao nhap nho 1én xudng.

e Day dan rung lén khi gay dan

IL. DAO PONG DIEU HOA

1. Dinh nghia: Dao ddng diéu hoa la dao dong trong doé li do cua vit la mét ham cosin (hodc

sin) cta thoi gian.
2. Phuong trinh dao dong c6 dang : x = A cos(wt + ¢@,). Trong d6 A, w, ¢ 1a nhitng hang s6

Trong dé:
ox :lali 0 (1a d6 1éch) cua chat diém so véi vi tri can béng (cm, m)
eA:1a bién d6 dao dong ctia vat (cm, m) I vice I
(quij dao dao dong la dogn thing cé d6 dai: L=2A) I d A >
e :1a tan s6 gbc (rad/s) bié-nAém bién duong

e @o: la pha ban dau (rad)
e wt + ¢: 1a pha dao dong (giup ta xac dinh trang thai dao dong)
Chit i : A, @ ludn duong. ¢ : ¢6 thé am, dwong hodc bang 0.
Trang thdi cii gom: vi tri cii va chiéu chuyén dong cii
Hinh chiéu ctia chuyén dong tron déu 1én mdt phing quij dao la 1 DD DH.
I1L. CHU KI, TAN SO VA TAN SO GOC CUA DAO PONG DIEU HOA:

1. Chu ki: 1a khoang thoi gian ngan nhat d& vat | 2. Tan s0 : 1a s dao dong toan phan vat thuec
lap lai mot trang thai dao dong hién dwoc trong 1 giay.
1 t 2 N 1
T=7=3=%0 f=7=7 H

(N la s6'dao dong toan phin ma vdt thic hién dwoc trong thoi gian t)

IV. LIPO VAN TOC VA GIA TOC CUA VAT DAO DONG PIEU HOA:
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Lido Van to¢c

Gia toc

X=Acos(ot+eo) (cm) | v=-Ao sin(ot+eo )

=—=Aw cos(ot+@o + 11/2 ) (cm/s)

a=-Awo’ cos(ot+o )

= A®? cos(ot+@o + T ) (cm/s?)

Vécto Vv ludn cling chiéu véi chiéu chuyén dong (vét chuyén dong theo chiéu duong thi v >

0, theo chiéu am thi v < 0).

Nhan xét : Trong dao dong diéu hoa:

+Van toc v bien doi ..ccveeeveeveeeeeee. vdili do x.
+ Gia toc a bién dOi .oeeveeuvenene. vdi van toc v.
+Li d0 x bién doi ......covvuviiannnes voi gia toc a

Luu y : cdc truong hop dat biét :

Vi tri can béng ( VICB) Vi tri bién (VTB)
Lido x X=0 X=+A
Van toc v Vmax = A. v=0
Giatoca a=0 amax = A.w?
3. Hé thitc doc lap vdi thoi gian _
2 2 2 T/4 T/2 3T/i4 T
oo wefare e
()] w Q) 0 1 : | : >
a=-mX ::\/: ; t
= , . — . ) O ... W - S W— '
V.DO THI CUA DAO bONG DIEU HOA:
A . o« A? « X A B \ \ A . v A
D6 thi biéu dién su phu thudc cua x, v, a vao t la mot elip Ao T/4 D 3T/4 T
(E) d 1 L s
Db thi biéu dién sy phu thudc ctia v vao x 1a mot duong elip : : ! ! r
CADL el e d i i '
(E) |
A . «A? « X A 2 \ \ A N . a
Do thi biéu dién sy phu thudc cua a vao v la mot duwong elip AL TA__12__ _3144_ ) --T.
(E).. ol bS] ]
Db thi bi€u dién sy phu thudc cua a vao x la mot doan / : :\: t’
011 NN IO, MR WO ..

thang di qua goc toa d
VI. CAC HE QUA :

+ Quy dao dao ddng diéu hoa la doan thang c6 &6 dai L=.....
+ Quang duong vat di duoc trong mot chuky la s=..............
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BAI 2. CON LAC LO XO

I. CON LAC LO XO:

1. Cau tao:

GOom mot vat nho khoi luong m gén vao mot dau 10 xo c6 do ciing k va khéi luong
khong dang ké; dau kia ctia 10 xo duoc gitt ¢6 dinh. Vat m ¢ thé truegt khong ma sat trén
mat phéng ndm ngang .
- Vi tri can bang: La vi tri khi 16 xo khong bién dang.
2. Lyc kéo vé: Luc gay ra dao dong diéu hoa ludn ludn hudng vé vi tri can bang va duoc goi
la lwec kéo vé hay lwc hoi phuc.

Luc kéo vé ¢6 do 16n ti 1€ v6i d6 16n cta li d§ va la luc gay ra gia tdc cho vat dao dong diéu

hoa.

Biéu thirc dai s6 ctia lwec kéo veé: s

Freove = ma = -mw?x = -kx ' F, h 1 4
| s SR |

- Luc kéo vé ctia con lac 10 xo khong phu s Y il KICE
thudc vao khdi luong vat. } } } > % T 4
C6 2 dang: 4 vrey 4 v
Lo xo ddt ndm ngang : khong bién dang Niim Ngang Thing Dimg
Lo xo treo thang ding : bién dang Alo.

m.g

Véi Al = S la @6 dan 10 xo & vi tri can béng.

1. CONG THUC TiNH TAN SO GOC, CHU Ki VA TAN SO DAO PONG CUA CON
LAC LO XO:

T:a=-0?2.x=> a=x"=-0’ A cos(ot+qo)

phuong trinh nay c¢6 nghiém la x = A cos(ot +@o )day la phwong trinh dao ddng diéu hoa=>

Dao dong ctia con lac 10 xo 1a DD BPH

+ Tan s6 goc : (rad/s) + Chu ki: (s) + Téan s6: (Hz)

a):h T:27Z\/E f:ih
m k 2z.\'m

- Luc hoi phuc: La luc lam vat dao ddng diéu hoa (Iwc kéo vé) luén hudng vé VICB va c6 do
16n tilé vdili do x.

+Frnp=-kx , F thpmin=0, F npmax =k | Xxmax| =k.A= mm?2. A

V6i: k = m. w?; k: @0 cting 10 xo0; ddu “~ cho biét luc F luén huéng vé VICB.
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III. KHAO SAT DAO PONG CON LAC LO XO VE MAT NANG LUONG:

Thé ning: + Dong ning: + Co nang:

W, :%kx2 =%kA2 cos®(wt +¢,) | W, =%mv2 =%ma)zAzsin2(wt+¢0) WzékA2 =%ma)2A2 =hs

Chi y:

- Bong nang va thé€ nang bién thién diéu hoa cung chu ki T véi T = T/2 hodc cung tan s
goc ' voi ® =2 ;tan s6 f'=2f .

- Trong mdt chu ki c6 4 lan dong nang va thé ndng cta vat bang nhau nén khoang thoi gian

A . n .~ - ™A A v 2 A v M \ . l
lién ti€p gitra hai Ian dong nang va thé nang bang nhau la. t=_T.

BAI 3. CON LAC PON

I. THE NAO LA CON LAC PON:

1. Cau tao:

Con lac don gom mot soi day khong dan, ¢ khdi lwong khong dang k€, treo 1 vat nang
6 kich thude rdt nho so véi chiéu dai day treo.

2. Vi tri cAn bang caa con lac:
La vi tri ma day treo cé phurong thang ding
IL KHAO SAT DAO PONG CON LAC PON VE MAT PONG
LUCHOC:

- Luc thanh phan P: 1a luc kéo vé: Pr = — mgsina

- Néu géc a nhd ( a<10°) thi: Pt=-m.g. a =—mg§ => a= —% s=-
®%.s

phuong trinh nay c6 nghiém la s = so cos(ot + o) day la phuong
trinh dao dong diéu hoa.

=> Khi dao ddng nho (sina~ a (rad)), con lic don dao dong diéu
hoa véi phrong trinh li d¢ cung: s = so cos(ot + o) hodc phwong
trinh 1i 3o goc : o= ow cos(mt + go) vEi So= aw.

+Tan sO goc : (rad/s)

+ Chu ki: (s)

+Tan so: (Hz)

OENES

T:27r\/I
g

fo Lt |9
27\ |
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III. KHAO SAT DAO PONG CON LAC PON VE MAT NANG LUONG:

Thé nang: +Pong nang: + Co ndng;:

W, =mgl(1-cosea) W, :%mvz W =mgl(1-cose,)

W, =mgl(cosa —cos «,) W= Emgl% = §m9|30

Khi bé qua moi ma sat, co nang ctia con lac don duoc bao toan.
*Chu y:
- Bong nang va thé nang bién thién diéu hoa cung chu ki T’ véi T = T/2 hodc cung tan sd

goc ' voi ® =2w ;tan s6 f'=2f.

Van toc Luyc céng day
Vi tri bat ky v:\/2g|(003a—003ao) T =mg(3cosa —2cosq,)
Vi tri bién Vil = 0 T, =MgCcos e,
Vi tri can bang V... =+291(1—cos ) T =Mg(3—2C0s )

IV. UNG DUNG: con lic don dung d¢ do gia t8c roi ty do: g = ‘LTLZZ. !
BAI 4. DAO DONG TAT DAN - DAO PONG CUONG BUC
Néu khéng cé ma sat, con lac dao dong diéu hoa véi tan s6 riéng fova né chi phu thuoc dac

tinh cta hé.
L. DAO DPONG TAT DAN:

x
1. Thé nao la dao dong tat dan: La dao dong cd bién d¢ (hodc co
nang) giam dan theo thoi gian.

2. Giai thich: Do lgc can moi trieong. 0

3. Ung dung : Cdc thiét bi dong ciea tw dong hay gidm séc 6 to...
I1. DAO PONG DUY TRI:

* Khai niém Dao dong duoc duy tri bang cach gitra cho bién do

Trong khong khi

khong d6i ma khong lam thay doi chu ki dao dong riéng.
DN : dao dong duy tri 1a dd bang cach cung cdp cho hé ning luong diing bang phan ning
lwong tiéu hao do ma sat sau mdi chu ky . Vi du: dao dong con lac dong ho.

* Dic diém: o tan s6 dao dong bang vdi tan s6 riéng ctia vat dao dong

II.. DAO DPONG CUONG BUC:
1. Thé nao la dao dong cwdng birc: Dao ddng ctia mot hé dwdi tdc dung ciia mdt ngoai
lyc cudng birc tudn hoan goi 1a dao dong cuedng bc.
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Lurc cudng biec : Fn = Fo cos(mt+o)
Vi du: dao dong than xe buyt khi xe nd may.
2. Pic diém:
e Bién d6 luc cudng biic khong doi.
o Tan s8 dao dong ctia hé bang tan s& ctia luc cudng bic.
e Bién do cua dao dong cudng birc khong chi phu thudc vao bién d¢ ctia lyec cudng birc
ma con phu thudc ca vao do chénh léch gitta tan s6 cua luc cudng biic va tan so riéng
ctia hé dao dong. Ngoai ra con phu thudc vao luc can moi treong.

IV. HIEN TUONG CONG HUONG:

1. Pinh nghia:

Hién twong bién do cua dao dong cudng birc tang nhanh dén 1 gia tri ceec dai khi tan so f
ctia Iec cudng birc bang tan sd riéng fo ctia hé dao dong dwoc goi su cong huwong.

biéu kién c6 cong huong : f = f,.
2. TAm quan trong ctia hién twgng cong hudng:
Giai thich:

Khi f = f; thi hé duwoc cung cdp nang luong mot cach nhip nhang duang luc, do dé
dién do dao dong cua hé tang dan 1én. Bién d¢ dao dong dat dén gid tri khong doi va cuc dai
khi t8c do tiéu hao nang lwong do ma sat bang nang luong cung cap cho hé

Tdam quan trong ciia hién tuong cong huong

Co hgi: Do ¢ cdng hwdng nhitng hé dao ddng nhu toa nha, cau, bé may, khung xe...

c6 thé bi d6 hodc gay.

Co lgi: Ché tao hop cong huong (hop dan cta cac dan ghita, violon...)

BAI 5. TONG HOP HAI DAO PONG PIEU HOA
CUNG PHUONG, CUNG TAN SO

L VECTO QUAY:
- Mot dao dong diéu hoa c6 phuong trinh x = A.cos(ot + ¢) dugc

biéu dién bang 1 veto quay OM c6 cac déc diém sau: /J/ ﬁ(ﬂ
@
0

+C6 gdc tai toa do O ctia truc Ox.
+ C6 do dai bang bién d6 dao dong OM = A.

+ Hop véi truc Ox 1 goc bang pha ban dau . o

B (+)
- Vi du: Biéu dien dao dong diéu hoa x = 5cos(wt + n/6) (cm) % h\
bang vecto quay OM. 0 =
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II. PHUONG PHAP GIAN PO FRE-NEN (diing dé tdng hop hai dao dong cting phuong,
cung tan so).

- Gia sit mot vat tham gia dong thoi hai dao ddng diéu hoa cung phuong, cung tan so:

x1 =Awcos(ot+ @1); x2 =Azcos(ot+ @) v A
- Ta biéu dién: x1 5OM, (A1, ¢1) va x2 ~0M, (A, ¢2) & thoi M

diém t=0

- Thi vecto tong OM = OM; + OM,biéu dién dao dong
tong hop cd dang: x = A.cos(wt + @)

Dao dong tdong hop cua hai dao dong diéu hoa cung
phuong, cung tan s6 la mot dao dong diéu hoa cung
phuong, cung tan s voi hai dao dong do.

1. Bién dd va pha ban dau ctia dao dong tong hop duoc QO %1 ¥
xac dinh:

S

A? = A+ A} +2AA, cos(p, — ;)

Asing +A,sing,
A cosg, + A, cosp,
2. Anh huong ctia 36 1éch pha:

fang =

Do léch Pha dao dong Bién do tong hop
hai dao déng cling pha Ap=k2r(k =0;11£2;....) A =A+A,
hai dao dong nguoc pha Ap=(2k+Dr(k =0;+1,+2;....) Ain = A=A, |
hai dao dong vudng pha Ap=(@k+D) T (k=0;2L22..) | A=A +A
hai dao dong bat ky o ASNA AN, |A-AKA<A+A
A cosg, + A, cos @,

* Chu y:
+ Néu biét mot dao dong thanh phan x1 = Ai.cos(ot + ¢1)va dao dong tong hop x = A.cos(ot

+ 9)
thi dao dong thanh phan con laila x2 = Az.cos(ot + @2) voi A2 va @2 duoc xac dinh boi:

A=A+ A +2.A.Acos(p—p,)

_ Asing—-Asing,
Acosgp— A cose,

tan ¢,
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Chuong II: SONG CO VA SONG AM

BAI 7. SONG CO VA SU TRUYEN SONG CO
L. SONG CO:
1. Song co: La dao dong lan truyén trong mot moi truong. Song co khong truyén dwoc

trong chan khong.
2. Phan loai : ¢6 2 loai
Song ngang :
La séng trong d6 cac phan ti cia moi treong dao dong theo phuong vuong goc voi
phuong truyén song.
Séng ngang chi truyén dwoc trong chat ran va trén bé mat chat 1ong.
Séng doc :
La song trong d6 cac phan tit cua moi treong dao dong theo phuwong trung voi
phuong truyén song.

Séng doc truyén dwoc trong chat ran, chat long va khi.

II. CAC PAC TRUNG CUA MOT SONG HINH SIN:

1. Sw truyén ctia mot séng hinh sin: Sy truyén séng chinh la sy lan truyén cac phan t dao
dong.

2. Cac dac trung caa mot song hinh ; 2 ;

sin: A

a. Bién d¢ song A: A E I! _
la bién do¢ dao dong ctia mot phan WF H A Phurong truysn song
1 ) A |

tr ctia moi treong cd séng truyén Ny JIN___
’ |
|
|
|
1

qua. C
b. Chu ky song T: la chu ky caa

moét phan t&¢ cua mdi truong co

song truyén qua.

M A ’ _ l
c. Tan s6 song f: f = —
d . Toc dd truyén song:
Tdc dd truyén séng v la téc d¢ lan truyén dao dong trong moi treong.
D4i véi modi mdi truong, tdc d6 truyén séng v c6 mot gia tri khong doi.
e. Buéc séng :
4 4 \ ~ \ \ 4 A . \ V
Budc song A la quang duong ma song truyén di trong 1 chuky A=vT = n
Nhiing diém cach nhau mot s6 nguyén budc séng trén phuong truyén thi dao dong
cung pha vdi nhau.
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Nhiing diém cach nhau mét s6 1é nita budc song trén phuwong truyén thi dao dong
nguoc pha vdi nhau.

f. Nang luong séng:
La nang luong dao dong cua cac phan t&r cia mdi treong cd séng truyén qua
g. Do léch pha: Néu hai diém M, N trong moi truong truyén song cach nguén O nhitng

khoang dw va dx thi: Ap= zz X_ 2”(0'2— d,)

III. PHUONG TRINH SONG:
- Phuong trinh song tai goc toa d O : uo = A.cosot.
- Phwong trinh séng tai M cach goc toa d6 O mot khoang x:

x t x
uy = Acosw(t — ;) = Acos Zn(? - z)
- Phwong trinh séng la ham tuan hoan cua khong gian va thoi gian.
IV.LUUY:
e Khoang cach gitra 2 dinh hodc 2 ngon song lién tiép la : A
e Khoang cach gitra 2 diém gan nhau nhat trén phwong truyén séng dao dong cung pha

la: .

e Khoang cach gitta 2 diém gan nhau nhat trén phuong truyén séng dao dong nguoc
phala:A/2.

e Khoang cach gitta 2 diém gan nhau nhat trén phueong truyén séng dao dong vuong
phala: A/4.

BAI 8. GIAO THOA SONG

I. HIEN TUONG GIAO THOA CUA HAI SONG TREN
MAT NUOC:

1. Song két hop :

- Hai ngu6n dao dong cung tan s6 , ¢6 d6 1éch pha
khong d6i theo thoi gian goi la 2 ngudn két hop.

- Séng ma do 2 ngudn két hop phat ra goi la 2 séng
két hop.

2. Hién tuwong giao thoa:

Hién tuong giao thoa la hién twong hai song két
hop khi gap nhau thi c6 nhitng diém & d6 chiing luon tang cudong 1an nhau >goi la cuc dai
giao thoa (1a duong hyperbol nét lién )

Cé nhitng diém & d6 ching ludn triét tiéu 1an nhau >goi la cuc tidu giao thoa (la duong
hyperbol nét dirt )

IL. CUC PAI VA CUC TIEU:
1. Dao dong ctia mét diém trong ving giao thoa:
Gia str: u1= A1 cos(wt); uz= Az cos(wt) ld hai nguén song dao djng cing pha.
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Suy ra: umm= Aicos(wt - 27 i—l) va uzm= Az cos (wt- 27’(% )
- Phuwong trinh dao dong tong hop tai M la:

um = uwm + uzm = Aicos(wt - 271%) +A2cos (wt- 27td—2 )

V4
COos

=>U, = 2A

(dz _dl)
A

A
Vay bién d0 dao ddéng ctia phan t&¢ tai M: Awm

.cos(wt_M]

(Ciic gom cue dai) ‘

~ -2 -1 0
2. Vi tri cye dai va cuc ti€u giao thoa:
Vi tri Bién do tong
hop

2 dao dong CDai: d,—d, =k4 A, =2a
cung pha

2 dao dong C tiéu : A, =0 2 - 0 L.
woc pha 1 (Cac gon cure tiéu)
D6 léch pha 27x _ 27(d, —d,)

A =
=7 1

a. Vi tri cac cuc dai giao thoa:
- Nhitng diém tai d6 dao dong co bién do cuc dai la nhitng diém ma hiéu duong di cua hai
SONg tE NEUON truyen tGi DANG. ... eeovvvvreeeeiiiiiiieeeeiiie e
- Quy tich nhitng diém nay la nhitng duong................ccoooeiiiiiann, o tiéu diém 1a SiS,
gOL1A (o
b. Vi tri cic cuc tiéu giao thoa:
- Nhitng diém tai d6 dao dong co bién do triét tiéu la nhitng diém ma hiéu duong di ctia hai
SONG U NGUON tIUYEN G DANG....evvvvvrrierrieseeeseeeieeeesesesseeess s sess s sss s
- Quy tich nhiing diém nay la nhitng dwong ........cccccvveeerevcenecurecnnnnene. o tiéu diém la SiS,
gOL1A (oo
3. Diéu kién giao thoa: Hai song gip nhau phai la 2 séng két hgp dwoc phét ra tir 2 ngudn
két hop, tic1a 2 nguodn :

e dao dong cung pha, cung tan so (hay cung chu ky )

e c6 d6 léch pha khong doi theo thoi gian.
4. Lvuy:

o Khoang cach gitta hai CD hay CT giao thoa lién ti¢p nam trén duong ndi 2 ngudn la A/2

o Né&u 2 ngudn cling pha thi duong trung triec ctia 2 doan thang bat ky 1a CD giao thoa.
o Né&u 2 ngudn nguoc pha thi dwong trung tric ctia 2 doan thang bat ky 1a CT giao thoa.
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BAI 9. SONG DUNG

I. SU PHAN XA CUA SONG:

1. Sy phan xa ciia séng trén vit can cd dinh:

Khi phan xa trén vat can d6 dinh, séong phan xa luén luén nguoc pha véi séng téi 6
diém phan xa

2. Phan xa cua song trén vdt can tw do: B

Q
N R
Khi phan xa trén vat can tu do, song phan xa luon luén QE

cung pha véi song téi & diém phan xa v 3

I.. SONG DUNG:

1. Pinh nghia:

- Séng truyeén trén soi day trong truong hop xuat hién diém nat (cac ;

diém ding yén) va diém bung (cac diém dao ddng véi bién do cuc dai) =

goi la song dimng b 2
2. Gidi thich : _—

e Diém bung : Tai d6 song t6i va song phan xa cung pha %{:

e Diém nat : Tai d6 séng téi va song phan xa nguoc pha.

e Néu céc vat can ¢§ dinh: thi tai diém phan xa ,séng phan xa luén nguoc pha véi
séng téi va triét tiéu 1an nhau.

e Neéu vat can tu do thi tai diém phan xa ,séng phan xa luén cung pha véi séng téi va
téng cuong 1an nhau.

vl
2

' Hai ddu b dinh
! _— { hai ddu 1a 2 nniat )

P
| 2 | .
Tt <& Hai dau tir do
‘\\_R__ __‘_________,{_‘—F* ( hai didu 1a hai bung )
£
e —— = MGt didu cb dinh, m&t dau tr do

¢ mot dadn la niat, mébét dEn 1a bung )

3. SOng dirng trén sgi diy c6 hai dau c6 dinh:
- Biéu kién d€ c6 song ding trén mot soi day cd hai dau ¢d dinh la chiéu dai cua soi day phai
b@"mg s0 nguyén lan nira budc song, véi: | = kg(k =12,3,..)

I: chiéu dai soi day; s6 bung song = n; s nut song = k+1
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4. S6ng dirng trén soi day c6 mot dau c6 dinh, mét dau tw do:
biéu kién d€ c6 song dung trén mot sgi day c6 mot dau ¢d dinh, mot
dau tw do la chiéu dai cua s¢i day phai bang sd 1é lan nita budc song.

I = (2 +1)%(k ~0,1,2,..) k=bb séng (kg phai la ndt va bung )

I: chiéu dai soi day; s6 bung =s6 nat = k+1

LUUY:
e khoang cach gitra 2 nut lién tiép hodc 2 bung lién tiép la : 1/2
e khoang cach gitra nut - bung lién ti€p la : A/4

BAI 10. DPAC TRUNG VAT LY CUA AM

1. AM. NGUON AM:
1. Am 1a gi?

Séng am 1a séng co truyén trong cac moi truong khi, 10ng, ran (goi tat 1a am).
2. Ngu6n am:

Mot vat dao dong phat ra am la mdt nguon am.
Tan s6 dao dong cua nguon chinh 1a tan sd ctia séng am goi la tan sd am.
3.Am nghe dugc, ha am, siéu am:
- Am nghe duoc (4m thanh): Am tan sd tit 16Hz dén 20.000Hz
-Ha Am: Am cd AN S8 weeeeeeeeeeeereerans
- Siéu am: Am €6 tAN SG .vovvverererienn.
Tai ngreoi khong nghe dugc........... e VA i,
4. Sy truyén dm:
a. Méi treong truyén am:
Am truyén dwoc cac moi treong ran , 1ong, khi. Am khong truyén duoc trong chan khong,
mut, x3p, ... (goi la chdt cach am).
b. Téc do truyén am:
Trong moi moi treong, am truyén véi mot téc do nhat dinh khong doi.
TSc d6 truyén am trong chat ran I6n hon trong chat 1éng va 16n hon trong chat khi.
I1. NHUNG DPAC TRUNG VAT Li CUA AM:
1. Tan s6 am: la d4c trung vat ly quan trong ctia &m

Khi 4m truyén tir mdi treong nay sang mdi treong khac thi tdn sé” khong déi, toc do
truyén am thay d6i, budc séng cta sdbng am thay doi.
2. Ceong do am va mirc cwong d6 am:
a. Cuwong do am I:
Cuong d6 am I tai mot diém 1a dai luong do bang nang luwong ma séng am tai qua mot
don vi dién tich dat tai diém d6, vudéng goc voi phuong truyén song trong mot don vi thoi
gian.
Pon vi cua ceong d6 am: W/m? 1B =10dB

I=P

S V6i P (W) la cong sudt phat am ctia nguon .
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S (m?) la dién tich mat vuong goéc voi phuong truyén am (v6i séng ciu thi S la dién tich mdt
cdu S=41R?) .

Khi d6: 1=

e v6i R 1a khoang cach tir nguon O dén diém dang xét
T

b. Mirc cuomg do am: L = 10.1g— (dB)
0

An} chudn cé: f=1000 Hz va I = 102 W/m?.
3. Am co ban va hoa 4m. D6 thi dao dong ctia 4m:

Khi cho mot nhac cy phat ra mot am c¢é tan s6 fo, thi bao gio nhac cu d6 cing phat
mot loat am c6 tan s6 2fo, 3 fo, ....co cuong do khac nhau.

Am c6 tan s8 fo goi 1a &m co ban hay hoa 4m thit nhat

Cac am c6 tan so 2fo, 3 fo, .... goi la cac hoa am tha 2, thw 3, ...

Tap hop cac hoa am tao thanh phé ctia nhac am

Tong hop d6 thi dao dong cua tat ca cac hao am trong mot nhac am ta dwoc do thi
dao dong ctia nhac am do.

Dac trung vat ly th ba ctia am la d6 thi dao dong ctia am do.

§11. PAC TRUNG SINH Li CUA AM

1. DO CAO:

- Dic trung sinh li ctia &m gan lién véi tan s&

- Tan s8 16n: Am cao (thanh, bong), - Tan s nho: Am thap (tram).

- Hai am ¢4 cuing tan sd thi c6 cung do cao va nguoc lai

I1. DO TO:

- Dic trung sinh li ctia &m gén lién véi mikc ceong d6 am

- Ceong do cang 16n: Nghe cang to

Vi cung mét ceong dd am, tai nghe duwoc dm c6 tan s6 cao “to” hon am c6 tan s6 thap.
IIL. AM SAC:

Am sic 1a mot ddc trung sinh ly cia am, gitip ta phan biét 4am do cdc ngudn khac nhau phét

ra.
AM sdc c6 lien quan mat thiét vdi véi do thi dao dong am
Am séc phu thudc vao tin s6'va bién dj ctia cac hoa am
Tém tat m&i lién hé gitta sinh ly va vat ly cia Am:

Sinh ly Vit ly
D6 cao » Tan so

Do to > Curong d6 hay mttc cuong do
Am séc > D06 thi dao dong
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Chuong III: DONG PIEN XOAY CHIEU
BAI 12. PAI CUONG VE DONG PIEN XOAY CHIEU
I. KHAI NIEM DONG PIEN XOAY CHIEU:

Dong dién xoay chiéu c6 cuong do bién thién theo thoi gian theo quy luat ham sin hay cosin.
o i=Il,cos(at+¢)

e Io>0: gid tri cuc dai ctia dong dién ttec thoi i.
e @i phan ban dau cua dd tic thoi i.
IL NGUYEN TAC TAO RA DONG DIEN XOAY CHIEU: -
1. Tx thong gbi qua khung day:
 Cho khung day dan phang c¢6 N vong ,dién tich S quay déu
véi van toc w, xung quanh truc vudng goc véi voi cac duong
stec tir ciia mot tr truong déu ¢d cam ung tir B.

- Tt thong qua cudn day: @ = dcos(wt)

= Tu thong cuc dai goi qua khung day @, = N.B.S véi a =(1i;B)

2. Suét dién dong xoay chiéu:

- @ bién thién theo thoi gian t nén trong cudn day xuat hién suat dién dong cam ting;:
AD

e=——= —®' = N.B.S. w.cos(wt + @q) = Egcos(wt + @)

véi sudt dién dong cuc dai: Eg = N.B.S.w
3. Dong dién xoay chiéu :
+ Neéu cudn day kin c6 dién trd R => c6 dong dién xoay chiéu :

i= NBRS“’sin(wt) dat 1, = NBSo

=> | = | ,cos(wt)

DPay la dong dién xoay chiéu véi tan sd goc  va cuong do cuc dai lo.
Nguyén tac tao ra dong dién xoay chiéu la dwa vao hién teong cam ting dién tur.

+ CHU Y:

+ Mbi gidy dong dién d6i chiéu 2f Tan. Nhung néu ¢i = 0 hoéc @i= 7t thi trong gidy dau tién nd
chi d6i chiéu 2f- 1 lan

II1. GIATRI HIEU DUNG:

1. Gia tri hiéu dung;:

Cuong do hiéu dung cta dong dién xoay chiéu la dai lwong cé gia tri cta ceong do dong
dién khong do6i sao cho khi di qua cung mét dién trd R, thi cdng suat tiéu thu trong R boi
dong dién khong d6i dy bang cong suat trung binh tiéu thu trong R boi dong dién xoay chiéu
ndi trén.

1=1o u=Lo Eto

V2 V2 V2

2. Nhiét lrong toa ra trén dién trd R trong thoi gian t néu c6 dong dién xoay chiéu

L . S .o —p2s_18
i=Iocos(wt + ¢i) chay quala :Q =R.I°.t = SRt

2
3. Cong suit téa nhiét trung binh: P =p = R.I? = I;O R
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§13. CAC MACH DIEN XOAY CHIEU

- Néu cuong do dong dién xoay chiéu trong mach: i = lo cos(wt+ i)
—dién ap xoay chiéu ¢ hai dau mach dién: u = Uo cos(ot+ @u)
Véi ¢ = ou- ¢ila do 1éch pha gitta u va i

. Néu ¢> 0: u sdém pha ¢ so voi i.
. Néu < 0: u tré pha || so véii.
. Néu ¢ = 0: u cung pha vdi i. R
1. MACH PIEN CHI CO PIEN TRO R: A ¢ — B
Cho : uas= ur = Uo cos(ot) = Dong dién xoay chiéu qua
< U =1 R—)‘

u, U
h: = _R _ “O0R t A
mach: i R TR cos(wt) (A)

Dién ap ttec thoi gitta hai dau R ..o ceong do dong dién.
Pinh luat Om cho doan mach chi chita R:

10:_ hay UOR:IO'R =>I:? hay UR:I.R,

trong do Io 1a CDdD cuc dai; I la CDdD hiéu dung
Gidan dé vecto:

II. MACH PIEN CHI cO TU PIEN C:
a) Quan hé giita u va i: Gia si dat vao hai dau doan mach mét dién ap xoay chiéu cé6 biéu

thiec: uas = uc = Uoc.cos(wt+ @uc) (V) - e ,
- Dién tich trén tu: g = C.uc= C.Uo cos(wt+p) (C) —| |—/‘ B
->Dong dién xoay chiéu qua mach: S Uy =t

i =%=q’(t) = w.C.Uocos(wt+ @uc +11/2) (A)

Vay: khi mach chi chta tu diAén uc cham pha hon i géc /2 hoac ngwoc lai.
b) Dung khang & Dinh ludt Om cho doan mach chi co tu dién:
Dgt: Io = wC.Uo= % . Ta thay dai lu’c_mgi dong vai tro can tro dong qua tu dién.
oC
Dat & =Zc goi la dung khang.

% Dung khang: Dai luong dac trung cho tinh can tré dong dién x/chiéu trong mach cta tu
dién
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1 1 T
Ze=— == (Q)
oC 2nfC 2nC
®Y nghia ciia dung khdng : Lam cho i sém pha hon u 1 géoc 7t/2.

¢) Gian d6 vecto:

I
O X

~

I1I. MACH PIEN CHi CO CUON CAM THUAN L:

a) Quan hé giita u va i: i
Cho : uas=ur = UoL cos(ot+ ¢ur) =>i=locos(ot+@uL —11/2)

% Cam khang: Dai lwgng dac trung cho tinh can tré dong
dién x/chiéu trong mach ctia cudon cam

Zi=w. L=2rfL = 2;‘,—L Q)

L(r=0)

< Uy = U, ———>

. ny A y U
b. Dinh ludt Om: =% U, =1Z hodc I, == < U, =1,Z,
Z, Z,
Véi UL dién dp hiéu dung ¢ hai ddu cudn thudn cam L

* Y nehia ctia cdm khdng
+ Z1 1a dai lwong biéu hién sy can tro dong dién xoay chiéu .
+Cudn cam cd L 16n sé can tré d6i véi dd xoay chiéu.
+ Lam cho i tré pha hon u 1 goc m/2.

ce A L ;
c. Gidn do vecto:
T
o X
ﬁ
TONG QUAT: Néu dong xoay chidu c6 dang: i = Iocos(wt+¢i)

(A)thi dién ap xoay chiéu hai dau mdi phan tir dién c6 dang: B -
* ur dong( cung ) pha vdi i: ur=Uorcos(wt+@i) (V) voi Ur=Io.R. = >
 ur sém(nhanh) pha hon i géc m/2: ur =Uocos(wt+@i+mt/2) (V) f

voi Uo = lo. Z1 Yu,
e uc tré (chadm) pha hon i goc m/2: uc =Uoccos(wt+qi - 71/2) (V)
voi Uc=1o. Zc=1o/ C. w

TONG QUAT

GV NGUYEN THUY NGUYET CHAU
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Mach chi c6 R Mach chi c6 L Mach chi c6 C
Cong suat P=UlI P=0 P=0
Tro khang R Z =Lo=27f.L 7 11
° Co 27fC
Cuwong do HD I—ﬁ |_i |_U_C
R zZ Z.
bién ap HD U:=IR U =12 Uc. =12
Do lech pha gittau | u vaicung pha uL som pha honi: uc tré pha hon i : 7t/2
vai /2
BAI 14. MACH CO R,L,C MAC NOI TIEP
LR =0) C
. p N R
L. MACH CO R,L,C MAC NOI TIEP: o« I_\
M N B

1. So d6 mach dién:

Biéu thirc dong dién tic thoi: i = I, cos(wt + @;) vdi @; 1a pha ban dau ctia cddd
Biéu thirc dién ap tirc thoi : usg = Uy. cos( wt + @, )vE @, 1a pha ban dau cta dién ap
2. Pinh lugt Om cho doan mach

a) Tong trd cua doan mach:

z=\R+(z,-2.) =\/R2 +(a;L—ij2

«oC

2

(Néu cudn L co dién trorr thi Z = J(R+1)? +(Z, ~ 2. ) = \/(R+ ry? +(a;L—iCj
[0,

. Ay A U U u U U -
b) Dinh ludt Om :Io= =% hay [= —=—R=—L= —* U, 4
Z Z R Z,
¢) Gian d6 vecto: R 0
U, +U-¢ !
(0] ¢l_=: —> > %
0, I
Ue
A J

«» M@i lién hé gitra cic dién 4p cuc dai hoac hiéu dung:
U=y(U,-U.f +U% hodcUo= (U, -U,) +UZ
d) Bo léch phacutausovéii : @ = @y — ¢;
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Z —Z¢ _ U, -Uc _ Up —Uqc
U Uor

tangp =

- Lién hé gittau va i:
+Neéu Zi> Zc— ¢ > 0: u sém pha hon i mot goc ¢. Mach c6 tinh cam khang.
+Né&u Zi < Zc—> ¢ > 0: u tré pha hon i mdt géc ¢. Mach c6 tinh dung khéang.

+Neéu Zv=Zc— ¢u= @i u cung pha v6ii. Mach xay ra hién twong cong hudong dién.

II. CONG HUONG PIEN:
1. Diéu kién d¢€ c6 cong hudng:

Khi Zt = Zc <=> LCe?=1 hay o= ———

JLC

2. Hé qua:
e uvaicung pha.
e Cuong d¢ dong dién qua mach dat gid tri cuc dai < tong trd Zmin = R.

e CoOng sudt tiéu thu ctia mach 16n nhat.

BAI 15. CONG SUAT TIEU THU CUA MACH PIEN XOAY CHIEU
HE SO CONG SUAT

I. CONG SUAT CUA MACH PIEN XOAY CHIEU:
- Cong suat thiec thoi: p = u.i.cose

- Cong sudt trung binh: P = U.L.cose

- Dién nang tiéu thu: W="P.t
I1. HE SO CONG SUAT:
(Vi-t/2 < @ <+m/2 nén ta ludn ¢ 0 < cosep < 1)

R U
COS(pz—:—R:%
Z U U,
% Y nghia ciia hé s6"cong sudt:
2
=" p —rz= T
U.cos¢p U-.cos” ¢

- Néu Cosg nho thi hao phi trén duong day 16n, anh huedng dén san xuat.
- Cong thic khac tinh ¢dng sudt trung binh:P = RI?

+ Treong hop cosp =1 => ¢ = 0: Mach chi c¢6 R, hodc mach RLC c¢6 cong hwdng dién.

2
(Zi=Zc) thi: P > Paax=U.I = %

+ Truwong hop cosg =0 tiec la =+ g: Mach chi ¢6 L, hoac C, hodc c6 ca L va C ma khong co

R Th‘l:P=pmin=O
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BAI 16. TRUYEN TAI PIEN NANG DI XA - MAY BIEN AP

I. BAI TOAN TRUYEN TAI PIEN NANG PI XA:
- Cong suat may phat:Pprst = Upnal. - Cong suat hao phi:
P r.p?
U.cose U?.cos’ ¢
- Gidm hao phi c6 hai cach:
+ Giam r: Cach nay ton kém.
+ Tang U: Bang cach dung may bién 4p.

2
=P, =rl%=

II. MAY BIEN AP:
1. Binh nghia: Thiét bi c6 kha nang bién doi dién ap xoay chiéu ( nhung khong thay d6i tan
sO )

2. C4u tao: Gom mot 16i sat (161 bién ap) va cudn day quéan trén

2 canh cuia khung. Cudn day ndi véi ngudn dién goi la cudn so '
cap. Cudn diﬁy ndivdi tai tiéu thu goi 1a thir cap. r\{ . I
3. Nguyen tac hoat dong: Dy trén hién tugng cam tng dién o
tir.

Dong dién xoay chiéu trong cudn so cdp gay ra bién thién tu

thong trong cudn thit cdp lam phat sinh dong dién xoay chiéu.

4. Cong thuc:

- Ny, U, L1 14 s6 vong day, hiéu dién thé, cuong d6 dong dién cudn so cap.

- N2, Uy, I21a s6 vong day, hiéu dién thé, cuong d6 dong dién cudn thi cap.
Uy _N_ I
U N, L

U ndi véi tai tiéu thu goi la dién 4p tht cap

Néu: +%> 1 : Mdy ting th& " %< 1: Méy ha thé

1 1

5. ﬁng dung: Truyén tai dién nang, nau chay kim loai, han dién ..

BAI 17. MAY PHAT PIEN XOAY CHIEU

I. MAY PHAT PIEN XOAY CHIEU MOT PHA:
a) Cdu tao: gobm 2 bo phén chinh

* Phin cam: 1a nam cham dién hoac nam cham vinh ctu—> phan tao ra ttt truong

* Phin 1ng: 1a khung day dan trong d6 xuat hién suat dién dong cam ting-> phan tao ra
dong dién.

Mot trong hai phan dat ¢6 dinh goi 1a Sato phan con lai quay quanh mot truc goi la Roto

b) Nguyén tic hoat dong: Dua trén hién cam tng dién tu.
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¥ Tian sé cua dong dién do mdy tao ra: Néu may c6 p cdp cuc va rd to quay n vong trong 1
giay thi: f=n.p. p: 8O cdp cuc ctia nam cham.
n: Téc do quay ctia roto (vong/giay).

IL. MAY PHAT DIEN XOAY CHIEU BA PHA:
1. C4u tao va nguyén tac hoat dong;
May phat dién xoay chiéu ba pha la may tao ra 3 sudt dién dong xoay chiéu hinh sin
cung bién d9, cung tan sd va léch pha nhau 120° ( 27t/3)
CA4u tao: Gom ba cudn day hinh tru gidng nhau gén c§ dinh trén mot vong tron léch
nhau 120° ( 27t/3)
Mot nam cham quay quanh tdm O ctia dwong tron véi téc do gdc khong doi.
Nguyén tac: Khi nam chadm quay quanh truc véi t8c dd goc o khong ddi, trén 3 cudn
day xuat hién 3 suat dién dong xoay chiéu hinh sin bién thién cung tan s, cung bién do, 1éch
21
3
2. Cach mac mach ba pha:
- Méc hinh sao va hinh tam giéc.
- Mdy phat méc hinh sao: Udsy = V3 Upha. Tai tiéu thu mic hinh sao: la= I;.
- Méy phat mac hinh tam giac: Ua = Uy -.Tai tiéu thu mac hinh tam giac: Ta=v315.
3. Uu diém:
- Tiét kiém dwoc day dan.
- Cung cap dién cho cac ddng co ba pha.

pha

BAI 18. PONG CO KHONG DONG BO BA PHA

L NGUYEN TAC HOAT DONG:

- Tao ra tr treong quay.

- Khung day dan kin (c6 thé quay xung quanh truc tring véi truc
quay cua ti treong) ddt trong tir truong sé quay dudi theo tir
treong do véi tde do gdc nho hon t6c do gdc cha tir treong (Wkhung

day < @tir trudng )

- T&c dd goc cuia khung ludn ludn nho téc do gdc cua tir truong,
nén dong co hoat dong theo nguyén tic nay goi la dong co khong
dong bo ba pha.

IL. PONG CO KHONG PONG BO BA PHA:

- Stato: GOm 3 cudn day gidng nhau dat c¢d dinh trén mot vong
tron dat léch nhau 1 goc 120° ( 27/3).

- Réto: 1a khung day dan c6 thé quay dudi tac dung cua tir
truong quay. C6 thé thay khung day bang rooto 16ng séc quay sé
bi quay theo véi tdc dd nho hon tdc d§ quay caa tir treong

. WRGto<Wtirtrieong= (Wdongdién
- St dung hé dong dién 3 pha dé€ tao nén tir treong quay:
+ Cam tng ttr do ba cudn day tao ra tai O:
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B; = Bycoswt ; B, = Bycos(wt — 2?”) ; B3 = Bycos(wt — 43—”)
+Cam tng tir tong hop tai O: B = B, + B, + B,
C6dd16n B = %Bové c6 dau mut quay xung quanh O véi tdc do goc o.

Chuong IV: DAO PONG VA SONG DPIEN TU
BAI 20. MACH DAO PONG
I. MACH DAO PONG:
1. Mach dao dong LC 1a mach kin gbm cudn

day thuan cam c6 d6 tu cam L mac ndi ti€p véi
tu dién c6 dién dung C

- Néu r rat nho (= 0): mach dao dong li twong. C — L };_--_ C
2. Mudn mach hoat dong— ta tich dién cho tu
dién r6i cho né phong dién tao ra dong dién
xoay chiéu trong mach.

3. Nguoi ta sit dung hiéu dién thé xoay chiéu dwgc tao ra gitra hai ban cta tu béng cach noi
hai ban nay vdi mach ngoai.

II. DAO PONG DPIEN TU TU DO TRONG MACH DAO PONG:

a) Dién tich titc thoi cia tu:

k)

g =Qo.cos(wt+¢pq)(C)
V6i: Qo (C): dién tich cyc dai cua tu

4 CHU Y: Khi t = 0 néu q dang ting (tu dién dang tich dién) thi @, < 0; néu q dang giam (ty

dién dang phong dién) thi @q> 0

b) Hié¢u dién thé titc thoi giita hai ban tu cia mach dao djng LC:

= %—U .cos(ot+¢,)(V) |bat [Uo= %hay Qo=C.Uo

V6i: Uo(V): hiéu dién theé ciec dai Qitka hai ban tu
c. Phwong trinh vé dong dién trong mach:
. dg V4
i=0'=— =Qw.cos(wt+p+—
q at Qu.cos(at+yp 2)

bat Io=Qo. @ => i = I ,cos(wt+p+ %)

- Néu chon gdc thoi gian (t = 0) 1a Itc tu dién bat dau phong dién thi ¢ = 0:
q = qo cosot va i = Iycos(wt + g)
< Kétluan : dién tich q cia mot ban tu dién va cuong do dong dién i trong mach dao
dongbién thién diéu hoa theo thoi gian; i sém pha 1/2 so védi g;
% q vaubién thién diéu hoa cuing pha véi nhau.
2. Dinh nghia dao dong dién tu ty do:
Su bién thién diéu hoa theo thoi glan cua dién tich q¢ cua mot ban tu dién va ceong d6 dong
dién (hodc creong d6 dién truong E va cam tng tir B) trong mach dao dong dwoc goi la dao
dong dién ttr ty do .
3. Chu ki va tin s6 dao dong riéng ctia mach dao dong;:
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- Chu ki dao dong riéng: T =27+/LC(S)

1
- Tan s6 dao dong riéng: f = Hz
grieng: T=——1—= (Hz)
1
- Tan sO goc dao dong riéng: @ =———(rad /s
8 grieng: w="r-—(rad/s) ]
III. NANG LUONG PIEN TU: Ning &3 C| Néang
- Tong nang luwong dién truong trong tu diénbva luorng Q L o lvong
Y \ \ A 2 . tir trudn dién trudng
nang luwong tir truong trong cudn cadm ctia mach dao g

dong goi la nang lwong dién ttr.

- Trong qua trinh dao dong dién ttr, cd su chuyén hda qua lai gitta nang luong dién trueong
trong tu dién va nang leong tit treong trong cuén cam cua mach dao dong ctia mach dao
dong.

Néang lwong dién treong trong tu dién: W, = %Cu2

4 \ \ A ? 1 -
Nang luong ttr treong trong cuon cam: W, = > Li?

Nang lugong dién tir cia mach dao dong: W=W,_ + W, = 1 LI = ECU 2
2 2

BAI 21. PIEN TU TRUONG

1. MOI QUAN HE GIUA PIEN TRUONG VA TU TRUONG:
1. Tt truong bién thién va dién truong xody:

Dién treong c6 duong sttc la duong cong kin goi la dién truong xody

Néu tai mot noi c6 mot tir truong bién thién theo thoi gian thi tai noi d6 xuat mot dién
treong xody

2. Dién truong bién thién va tir truong:

a. Dong dién dich:

- Dong dién chay trong day dan goi la dong dién dan.

* Theo MAc—xoen:

- Phéan dong dién chay qua tu dién goi la dong dién dich.

- Dong dién dich c6 ban chét la sw bién thién ctia cuong do dong
dién trong tu dién theo thoi gian.

b. Két luan:

Néu tai mot noi ¢ dién treong bién thién theo thoi gian thi tai noi
d6 xuat hién dién truong xody. Puong stic cuia tir treong bao gio
cting kin (xody).

+ﬁ|.

IL. PIEN TU TRUONG VA THUYET PIEN TU MAC-XOEN <ft
1. Dién ti treong:

Dién treong bién thién theo thoi gian sinh ra tir truong, tw
treong bién thién theo thoi gian sinh ra dién treong xody. Hai treong bién thién nay lién
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quan mat thiét véi nhau va la hai thanh phan cta mét truong thong nhat, goi la dién tie
truong

2. Thuyét dién tir Mac—xoen:

- Hat nhan cta thuyét 1a b&n phuong trinh ctia Mac—xoen:

+ Dién tich va dién truong, dong dién va tir treong.

+ Bién thién tir treong theo thoi gian va dién truong xody.

+ Bién thién dién treong theo thoi gian va tir treong.

BAI 22. SONG PIEN TU
I. SONG PIEN TU:
1. Song dién twr la gi?

Dién tlr treong lan truyén trong khong gian dwdi

Pién
dang song goi la séong dién tir.

tru‘c')‘ng(—E‘)
2. Cac dac diém cta song dién tir:
a. Song dién tr lan truyén dugc trong chan khong e

véi tdc dd gan bang tdc dd anh sang ¢ = 3.10° m/s S, Hudng truyén

S
b. Séng dién tir 1a song ngang : E LB 1 ¢ (phwong
truyén song).

c. Dao dong cua dién treong  va dao dong cua tir truong tai mot diém ludén cung pha nhau

d. Khi song dién tir gdp mat phan cach gitta hai moi trieong thi n6 cting phan xa, khtic xa nhuw
anh sang.
e. Song dién tir mang nang luong
f. Song dién ttr co budc sdng tir vai m — vai km dugc dung trong thong tin lién lac goi la
song vO tuyén:

e Séng cucngan: Iem — 10m

¢ Séng ngan: 10m — 100m

e Soéng trung: 100m — 1000m

e Song dai: 1km — 100km
3. Budc song dién tur:

- Trong chan khong: A= % =2ncyLC

\ A Y 7 .« A/ A 1 ﬂ/ 7.
- Trong moi treong vat chat c6 chiét suatn: A'=— voi: n=—
n v
IL SU TRUYEN SONG VO TUYEN TRONG KHI QUYEN:
1. Cac viing séng ngan it bi hap thu:
Khong khi trong khi quyén hdp thu rat manh cac song dai, séng trung va séng cuc ngan. Nén
cac song nay khong thé truyén di xa.

GV NGUYEN THUY NGUYET CHAU 23



TRUONG THCS, THPT PHAN CHAU TRINH TO VAT LY - k12

- Khong khi ciing hap thu cac séng ngan. Tuy nhién, trong mot s viing twong d6i hep, cac
séng c6 bude séng ngan hau nhu khong bi hap thu. Cac vliing nay goi la cac dai séng mang.

2. Su phan xa clia s6ng ngan trén ting dién li:
% Tang dién 1i 1a 16p khi quyén bi ion hda manh béi anh séng Mt Troi va nam trong
khoang d6 cao tir 80 km dém 800 km, c6 anh huong rat 16n dén sy truyén séng vo tuyén
dién.

+ Cac phan ti khong khi trong khi quyén hap thu rat manh cac séng dai, song trung va
séng ciec ngan nhung it hdp thu cac viing séng ngan.
- Song ngén phan xa rat tot trén tang dién li, trén mat dat va mat nwdc nén truyén di rat xa.
3. Vai tro cta ting dién li trong viéc thu va phat séng vo tuyén:

Budc Tinh chét ung dung
song
Song dai >1000m | Nang luong nho->kg truyén di xa duwgc. bi | Thong tin lién lac
kk hap thu manh, bi phan xa trén tang dién | dudi nude.
ly
Nudc it hap thu.
Song trung 100> Ban ngay bi tang dién ly hap thu manh, Thong tin lién lac
1000m ban dém bi phan xa manh. ban dém. Truyén
Bi khong khi hap thu manh. thong tin trong
pham vi hep.
Séng ngan 10> Cé nang luwgng 16n, phan xa rat tot trén Thong tin lién lac
100m tang dién ly va mat dat - truyén thong tin | trén mat dat.
rat xa.
C6 mot s6 vung twong d6i hep hau nhuw
khong bi kk hap thu
Séng cwc ngan | 0,01 > C6 nédng lugng rét 16m. Thong tin lién lac
10m Bi kk hdp thu manh. trén va tru.
C6 thé truyén xuyén qua tang dién ly.

BAI 23. NGUYEN TAC THONG TIN LIEN LAC BANG SONG VO TUYEN

L NGUYEN TAC CHUNG CUA VIEC THONG TIN LIEN LAC BANG SONG VO
TUYEN:

1. Phai diing cac séng vo tuyén cé bude séng ngan nam trong viing cac dai séng vo tuyén.
- Nhiing séng vo tuyén dung dé€ tai cac thong tin goi la cac mang. D6 la cac song dién tir cao
tan c6 budc song tir vai mét dén vai tram mét.

2. Phai bién diéu cac sobng mang.

- Dung micro dé€ bién dao dong am thanh dao dong dién: séng am tan.

- Dung mach bién diéu dé€ “tron” song am tan véi song mang: bién diéu song dién tir.

3. O noi thu, dting mach tach séng dé tich séng am tan ra khoi séng cao tan dé dua ra loa.
4. Khi tin hiéu thu dwoc c6 cueong d6 nho, ta phai khuyeesch dai chting bang cac mach
khuyéch dai.
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IL. SO PO KHOI CUA MOT MAY PHAT THANH - MAY THU THANH VO TUYEN

DON GIAN:
(MAY PHAT THANH]
micrd
chh
bien | 3 = 4 5 |
diéu
mach anten
H khuéch phat
mach phat dai
song dién tir
cao tan

dai dao dong

dién tir cao tan

mach
tach
anten thu song loa
I L] | L 1
11 /2] 14 /15
mach khuéch mach khuéch

dai dao dong
dién tir 4m tan

(MAYTHU THANH]

HOAT DONG THU - PHAT SONG DIEN TU DUA TREN HIEN TUONG CONG HUONG
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Churong V: SONG ANH SANG
BAI 24. TAN SAC ANH SANG

L THi NGHIEM VE SU TAN SAC ANH SANG CUA NEWTON (NAM 1672):

1. Thuyét song anh sang;:

- Anh sang c6 ban chét la séng dién ti.

- Mbi anh sang 1a mot séng ¢ 1 tan s6 f xac dinh, trong itng véi mét bude séng A xdc dinh.

- Anh sang nhin thiy ( as kha kién ) c6 tan s§ nam trong khoang 3,947.10" Hz (mau d6) dén
7,5.10" Hz (mau tim).

- Trong chiin khong moi dnh sing déu truyén véi van tdc la v = ¢ =3.10° m/s

2. Tan sac anh sang:

- Két qua: E
+ Chiéu 4nh sdng trang (4nh sang Mat Troi) qua

khe hep dén lang kinh, sau ldng kinh’ ta thay Anh sing
Tia sang 16 ra khoi lang kinh bi tan sac thanh Mit Troi
day mau : do, da cam, vang, luc, lam, cham, tim.

+ Ta thdy: tia do léch it nhat, tia tim 1éch nhiéu

nhat.

- Dai mau quan sat duoc nay la day mau quang

phd ctia 4nh séng trang.

Mt Troi hay quang phd ctia Mat Troi. Hién twong trén duwoc goi 1a hién tuong tan sac &nh
sang.

- Sur tén sac anh sang: 1a su phan tach mot chiimanh sang phtic tap thanh cac chiim séng don
sic khac nhau coa mau bién thién lién tuc tir do t6i tim.

IL THi NGHIEM VOI ANH SANG PON SAC

CUA NEWTON - Mo M M

- Cho c4c chiim sang don sac di qua lang kinh —tia *\ ™

QUANG PHO
CcUA

( ANH SANG)

MAT TROI

16 1éch vé phia day cua lang kinh nhung khong lam
thay d6i mau sac.

- Vay: Anh sang don sic 1a énh sdng c6 mau nhat
dinh va khong bi tan sac khi truyén qua lang kinh.

G

IIL. GIAI THICH HIEN TUONG TAN SAC:

- Anh sang Mit Troi 1a anh sang trang

- Anh séng trang khong phai 1a AS don séac, ma la hén hop ctia v6 s8 anh sang don sac co
mau bién thién lién tuc ttr do téi tim.

- Anh sang trang ctia M3t Troi c6 bude séng tir 0 dén oo . Nhung con nguoi chi thdy dwegc mot
khoang anh sang c6 budc song tir 0,38um (tim) dén 0,76 um (d0) goi la 4nh séng kha kién.
- Chiét suat ctia thuy tinh phu thudc vao mau sac ctia anh sang va tang dan tir mau

do dén mau tim.

Chiét sut ctia chat trong sudt d6i véi cac anh sang don sic khac nhau thi khac nhau:
Ndo< Nda cam< Nvang< Niye< Niam< NCham< Ntim. (A 46> A dacam> A vang> A 1uc> A lam™> A cham™> A tim).
Goc léch cua tia khic xa qua lang kinh tang theo chiét suat.

IvV. MOT SO LUU Y:
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- Chtim sédng don sac khi truyén tir moi truong nay sang moi truong khac, cac yéu t khong
bi thay ddi la: tin s6 va mau sac.

Cdng thirc tinh budc séng dnh sang don sac:

+ Trong khong khi (chan khong): A = ;

Y= 2 Vin>1nén: A
f n

- Van t6c truyén anh sang phu thudc budc séng. Van tdc truyén anh sang: v = A.f

+ Trong moi truong co chiét sudt n: A,

+ Trong khong khi (chan khong): ¢ =3.10® m/s.

+ Trong moi truong ¢ chiét sudt n d6i voi anh sang dé: v = % < c (viin>1).

IV. UNG DUNG:

- Giai thich cac hién twong nhu: cau vong bay sac, ing dung trong may quang phd lang kinh

BAI 25. SU GIAO THOA ANH SANG

I. HIEN TUONG NHIEU XA ANH SANG:
- Hién tugng truyén sai 1éch so véi sy truyén thang khi anh
sang gdp vat cangoi 1a nhiéu xa anh sang.

- Mbi 4nh sang don sac coi nhu mot séng 6 budc sdng xac
dinh .

I1. HIEN TUONG GIAO THOA ANH SANG:

1. Thi nghiém Y-ang vé giao thoa anh sang:

- Anh séng trbéng dén D — trén M trong thdy mot hé van
c6 mau sac sang t8i cach déu nhau.

- bat kinh mau K (d6) — trén M chi c6 mét mau do va cé
dang nhiing vach sang dé va tdi den, xen ké va cach déu
nhau.

- Giai thich:

Hai séng két hgp phat di tir Fi, F2 gdp nhau trén M da
giao thoa vdinhau:

+ Hai séng gé&p nhau ting cuong lan nhau — van

sang.

+ Hai séng gé&p nhau triét tiéu 1an nhau. — van t6i.

2. Vi tri van sdng — van t6i:

Goi a = F1iF2: khoang cach gitta hai nguon két hop.

D =10: khoang cach ttr hai ngudn téi man M.

A: budc song anh sang.

di = F1A va dz2 = F2A: la quang duong di cta hai song tte
Fi, F2 dén mot diém A trén van sang.

O: giao diém ctia dwong trung truc cua FiF2 v6éi man.
x = OA: khoang cach tir O dén van sang ¢ A.

- Hiéu duong di (hiéu quang trinh):
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-Dé€ tai A la van sang thi: d,— d, = kA véi: k=0, £ 1,12,
Vi tri cdc van sang: X, = k.ﬂ voi k: bac giao thoa.
a

Tai O: k=0 —xs =0 la van sang bac 0 cia moi bttc xa, hay van
chinh gitra, hay van trung tam.
-Détai Alavan toi thi: d, - d, = (k+0,5).Av6i: k=0, £ 1,%2,

Vi tri cac van t6i: x, = (k+0, 5)./1?D

3. Khoang van:
a. Binh nghia: la khoang cach gitta 2 van sang hodc 2 van toi
lién tiép.
A o 1 : ~ . AD
b. Cong thitc tinh khoang van: i = ’y
4. Ung dung:
- Bo budc song anh sang: Néu biét i, a, D sé suy ra dwgc A
theo cong thitc 4 = %

5. Hai nguon két hgp trong giao thoa song anh sang:

- Hai ngu6n phét ra hai song cung A. - Hiéu s& pha khong doi
theo thoi gian.

* Chuy:

* Bé rong cua khoang van i phu thudc vao budc séng anh sang

* S0 van sang va van tdi 6 phan nra trén va nira dudi van sang trung tam hoan toan giéng
hét nhau , doi xiing nhau va xen ké nhau mét cach déu dan.

BAI 26. CAC LOAI QUANG PHO

I. MAY QUANG PHO:
La dung cu dung d€ phan tich chum anh
sang phtec tap tao thanh nhitng thanh phan
don sac - Gom 3 bd phan chinh:
1. Ong chuén truc: j _
- Gom th&u kinh hoi tu Li, khe hep F dit tai F '
tiéu di€m chinh cta L. a \/ :
- Tao ra chum tia song song. Ong chuntrye  (ling kinh) )

- g song Buong
2. lang kinh P: toi
- Gom 1 (hodc 2, 3) lang kinh.
- Lam tan sac chiim tia song song tit L1 chiéu t6i thanh nhiéu chiim tia don sac song song.

3. Budng t6i: Gom g6ém th&u kinh hoi tu L1 va kinh anh hodc phim anh ndm ngay tai tiéu
dién cta thau kinh Lz d€ thu anh quang pho.
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< Nguyén tac hoat dong : may hoat dong dua trén hién tuong tan sic anh sang ctia lang
kinh.( va hién teong giao thoa AS)

II. QUANG PHO PHAT XA:

Quang pho lién tuc | Quang pho vach phat xa Quang pho vach hap thu
Pinh | La mot dai sang co Hé thong nhiing vach mau La nhitng vach t6i riéng
nghia | mau bién d6i lién tuc. | riéng biét nam trén mot nén tdi. | ré nam trén mot nén
Noi cach khac la cac vach mau | quang pho lién tuc.
riéng lé, ngacach nhau boi
nhitng khoang tdi.
Nguén | Do cac chat ran, chat | Do cac chat khi hay hoi 6 4p Ngu6n phat quang pho
va long hay chdt khi c6 | sudt thap khi bi kich thich hoac | lién tuc va mot ngudn
diéu |apsudtlénbinung | nungnéng phat ra. khi, hoi 6 ap suat thuong
kién | nong phat ra. hodc thép.
phat Nhiét do phai thap hon
sinh nhiét d¢ nguon phat
quang pho lién tuc.
Pac Khong phu thudc vao | Cac nguyén td khac nhau thi C4c vach toi xuat hién
diém | thanh phan ciu tao khéac nhau vé ; s6 luong vach, vi | dung vi tri cac vach mau
nguon sang. tri cac vach va d¢ sang ti doi cua quang pho vach phat
Chi phu thudc vao gitta cac vach. xa cta chét hoi do.
nhiét 46 ngudn séng | Mabi nguyén tdn hda hoc c6 mot
quang pho vach déc trung caa
nguyén t6 do.
ung Dung dé xac dinh Nhan biét duoc thanh phan cdu | Biét dwgc thanh phan
dung | nhiét do cta cac vat tao cua chat trong hon hop hay | ctia hop chat.
phét sang (dat biét hop chat.
cac vat & xa)

#* Chu y: Chat ran, long, khi déu cho duoc quang phd hap thu. Quang phd hap thu ctia chat
khi chi chita cac vach hap thy, con quang pho cta .................... ) e, chtra cac
dam vach (dam vach gom nhiéu vach hdp thu ndi tiép véi nhau mot cach lién tuc).

- Vidu: quang pho Mat Troi duoc mdy quang pho thu dugc trén Trai Dt la quang pho vach
héap thu.

§27. TIA HONG NGOAI VA TIA TU NGOAI

I. PHT HIEN TIA HONG NGOAI VA TIA TU NGOAL:

- Pwa mdi han cta cdp nhiét dién:

+Vung tir D — T: kim dién ké bj 1éch.

+ Pua ra khoi dau D (A): kim dién ké van léch.

+Puwa ra khéi dau T (B): kim dién ké van ti€p tuc léch.

+ Thay man M bang mot tim bia c6 pht bdt huynh quang

— 0 phan mau tim va phan kéo dai ctia quang phd khdi mau tim — phat sang rat manh.
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- Vay, ¢ ngoai quang pho anh sang nhin thdy dwoc, 6 ca hai dau do va tim, con c6 nhitng btic
xa ma mat khong trong thay, nhung m&i han ctia cip nhiét dién va bot huynh quang phat
hién duwoc.

- Btic xa & diém A: btc xa (hay tia) hong ngoai.

- Bttc xa ¢ diém B: buc xa (hay t1a) tr ngoai.

IL. BAN CHAT VA TINH CHAT CHUNG CUA TIA HONG NGOAI VA TU NGOAL:

1. Ban chat: Tia hong ngoai, tia tr ngoai va 4nh sang nhin thay c6 ban chét chung déu la séng
dién ttr nhung chiing khong nhin thay duoc.
2. Tinh chat: Chung tuan theo cac dinh luat: truyén théng, phan xa, khuac xa, nhiéu xa va giao
thoa.
- Tia hong ngoai ¢d A > Ads = 0,76pum
- Tia ttr ngoal €6 A < him=0,38um
IIL. TIA HONG NGOAL
1. Cach tao ra:
- Moi vat c6 nhiét d6 déu phat ra tia hong ngoai. budc song tia HN 16n hon budce song AS do.
- D€ phan biét duoc tia hong ngoai do vat phat ra thi vat phai ¢é nhiét d6 cao hon nhiét do
moi trueong.
2. Tinh chat va cong dung:
- Tdc dung ndi bdt 1a tic dung nhiét - sudi 4m; sy kho, dung & bénh vién.

- Tia hong ngoai c6 kha nang gay ra mot s6 phan tinghda hoc, lam den kinh anh - Gng
dung vao viéc ché tao phim anh hong ngoai dé€ chup anh ban dém, thién thé, ...

- Tia hong ngoai cling c6 thé bién diéu nhu song dién tir cao tan > diéu khién tir

xa(Remote) dung lam diéu khién dung hong ngoai.
- Trong quan su: chup anh hong ngoai, mdy quay hong ngoai d€ quan sat hodc quay phim
ban dém, tén ltra ty ddng tim muc tiéu phat tia hong ngoai

IV. TIA TU NGOAL:

1. Cach tao ra: Vat c6 nhiét d¢ 2000°C thi phat ra tia tt ngoai. Nhiét do ctia vat cang
cao thi phé tt ngoai trai dai vé phia séng ngan.

Nguon phat tit ngoai: den hoi thily ngan, hé quang dién, Mat troi,.

2. Tinh chat:

- Kich thich mt s6 phan ttng quang hda

- Tac dung manh lén kinh anh.

- Lam ion hoa khong khi va nhiéu khi khéc.

- Lam phat quang mot s chat.

- Tac dung sinh hoc.: huy diét t€ bao, diét khuan, ndm mdc.

- Bi nudc, thuy tinh hdp thu rat manh, nhung truyén qua dwoc thach anh.
3. Cong dung;:

- Trong y hoc: tiét tring dung cu phau thuat, chita bénh coi xuong.

- Tiét trung thuc pham.

- Tim cac vét nitt trén bé mat kim loai.
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BAI 28. TIA X

L PHAT HIEN VE TIA X:

Moi khi mdt chum Catot ¢ nang lwong 16n - dap vao
mot vat rén c6 ndng lwong 16n thi vat do phat ra tia X.

II. CACH TAO TIA X:

- Dung 6ng Culit-gio. la mt 6ng thuy tinh bén trong la
chan khong, gom day nung bang vonfram FF’ lam ngudn

électron va 2 dién cuc:

+ Catot K, bf!mg kim loai, hinh chom cau.

+ Andt A bang kim loai c6 khdi luong nguyén tir 16n va diém néng chay cao.

- Hiéu dién thé gitra A va K ¢& vai chuc kV, cac électron bay ra tit FF’ chuyén dong trong
dién treong manh gitta A va K dén dap vao A valam cho A phat ra tia X.

IIL. BAN CHAT VA TINH CHAT CUA TIA X:

1. Ban chit: Tia ti ngoai c6 ban chat 1a séng dién tit, chi khac la tia X ¢6 budc séng rat ngan
co A =10"m +10*m

2. Tinh chit:

- Tinh chat noi bat va quan trong nhat 1a kha nang dam xuyén nhung khé xuyén qua kim
loai c6 phan ti lwong 16n. Tia X cé bude séng cang ngan thi kha nang dam xuyén cang manh
(cang ctng).

e (6 kha ndng dam xuyén manh.
¢ Tac dung manh lén kinh anh.
e Lam phat quang mot s6 chat.
e (C6 kha nang ion hoéa chat khi.
e (o tac dung sinh ly, huy hoai té€ bao, giét vi khuan..
3. Cong dung;:
- Trong y hoc: dung d€ chi€u dién, chup dién gitp chan doan mot sd bénh, chita ung thw
nong ngoai da.
- Tim khuyeét tat bén trong san pham duc kim loai.
- D& nguyén cttu cau tric va thanh phan ctia vat ran.

IV. NHIiN TONG QUAT VE SONG DIEN TU:

- Song vo tuyén, tia hong ngoai, anh sang nhin thay, tia ti ngoai, tia X, tia Gamma déu la
Song dién ttr, chi khac nhau vé budc song (khac tan s6). Cac song trén tuan theo cac dinh luat
ctia séng nhu: truyén thang, phan xa, nhiéu xa, giao thoa.

- Séng c6 budc séng cang dai thé hién tinh chat séng cang rd (rat dé quan sat hién twong
nhiéu xa, giao thoa,), tinh chat hat mo nhat. Nguoc lai, séng ¢ bude séng cang ngan thi thé
hién tinh chét hat cang rd, tinh chat song mo nhat.

THANG SONG DIEN TU
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Mién Song ... Tia Anh sing Tia Tia Tia
ST | T ] s e ———— T
A(m) | 3.10* +10* | 10-* +7,6.107 | 7,6.10-7+ 3,8.107 | 3,8.107+ 107 105~ 101 Duwéi 10-1
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Chuong VI: LUONG TU ANH SANG

BAI 30. HIEN TUONG QUANG DIEN. THUYET LUONG TU ANH SANG
I. HIEN TUONG QUANG DIEN:

ko (um) ko (um) "o
Chét Chét M Zn
Bac 0,26 Canxi | 0,75 -.____‘___‘_%} e)
Pong | 0,30 Natri | 0,50 M -
Kem [ 0,35 Kali [0,55 e tinh
Nhom | 0,36 Xesi | 0,66 ho tam dién
Gié tri gidi han quang dién /4, cia mot so qu.ﬂn‘g ﬂ‘lll]f ]{E
o ' o ' dién tinh
kim loai

1. Thi nghiém ctia Héc vé hién twong quang dién:

Chiéu anh sang h6 quang vao tdm kém tich dién am lam cac electron bat ra khoi bé mat tdim
kém.

2. Dinh nghia hién twugng quang dién (ngoai):

Hién twong khi chiéu anh sang thich hgp vao tam kim loai lam cac electron bat ra khoi bé
mat kim loai goi lahién twong quang dién ngoai.

3. Néu chan chum sang h6 quang bang mot tim thuy tinh day thi hién twong quang dién
khong btic xa céc electron - khong c6 kha nang gay ra hién twong quang dién ¢ kém.

IL. DINH LUAT VE GIOI HAN QUANG DIEN:

- Dinh luat: D&i véi mdi kim loai, 4nh sdng kich thich phai cé budc séng A nhé hon budc sdéng
gidi han quang dién Ao ctia kim loai d6 (A<ho ), mdi gay ra dwoc hién twong quang dién.

- Gidi han quang dién cua modi kim loai la gidi han quang dién ctia kim loai d¢.

- Dinh luat vé gi6i han quang dién chi c6 thé giai thich dwoc bang thuyét thuyét leong ti
anh sang.

IIL. THUYET LUONG TU ANH SANG:

1. Gia thuyét Pling:

Luwong nang lwong ma mbi [an mot nguyén ti (hay phan t&) hap thu hay phat xa c6 gia tri
hoan toan xac dinh va bang hf, trong d¢ f 1a tan s§ ctia 4&nh sang bi hdp thu hay phét ra, con h
la mot hang s& Plang.

2. Lugng tir nang lugng :e = h. f véi h = 6,625.10-4.s: goi la hang s6 Plang.

3. Thuyét lugng tit &nh sang (thuyét photon):

a. Anh sang dugc tao thanh boi cac hat goi la Photon.

b. Mbi 4nh sdng don séc cé tan sd f, cac photdn co tan s6 xac dinh, mdi phdtdén mang nang
lwong.

c. Trong chan khong, ph6ton bay voi téc dd v doc theo cac tia sang.

d. Mdi lan mot nguyén te (hay phan ttr) phat xa hodc hap thu ning lwong thi cé nghia la
chung phat ra hodc hdp thu mot photon .
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e. Photon chi ton tai trong trang thai nghi, khong c¢é photon ding yén.
4. Giai thich dinh luét vé giéi han quang dién:
Theo Einstein, m6i photon bi hdp thu sé truyén toan bd ning lwong cho mot électron. Nang
lwgng € nay dung dé:

- cung cap cho électron mot cong thoat A dé né thang duoc luc lién két véi mang tinh thé
va thoat ra khoi bé mat kim loai.

- Truyén cho né mot dong nang cuwc dai ban dau: Wiomax

- Truyén mot phan nang luong cho mang tinh thé. D&i véi cac électron nam trén bé mat
kim loai thi dong nang nay c6 gia tri cuc dai vi khong mat phan nang leong cho mang tinh
thé. Theo dinh ludt bao toan nang lwong, ta co:

€ =hf= At + Waomax

hc 1
hay - A o e Ve

- Gidi thich dinh ludt 1:
Dé€ c6 hién tuwong quang dién xay ra, tiec la ¢d cac electron biit ra khoi kim loai, thi:

e > Athay %2 At=>)\s% hay A <Ao

t
hc
* voi Ao goi la gidi han quang dién cua kim loai dung lam /\0=A— Catot
t
A:E
A

IV. LUONG TINH SONG - HAT CUA ANH SANG:

- Hién tuong giao thoa cho thdy anh sang c6 tinh chat song.

- Hién twong quang dién (ngoai) cho thdy anh sang c6 tinh chat hat.
Vay: Anh sang c6 ludng tinh : SONG - HAT

BAI 31. HIEN TUONG QUANG PIEN TRONG

L. CHAT QUANG DAN VA HIEN TUONG QUANG DIEN TRONG:

1. Chat quang dan:

La chat ban dan lan chat khdng dan dién khi khong bi chiéu sang va trd thanh chat dan dién
t6t khi duoc chi€u anh sang thich hop.

2. Hién teong quang dién trong:

- Hién tuong 4nh sang giai phong cac électron electron lién két d€ ching trd thanh cac
électron dan, dong thoi tao ra 16 trong cling tham gia vao qud trinh dan dién goi la dan dién

goi la hién tuwgng quang dan.

- Hién tuong quang dién trong dwoc ttng dung trong l 1 l l l l J, J,

quang dién trd va pin quang dién. +

II. QUANG DIEN TRO: Lop [hieepei-i-ieie
chin

- La mot dién tro 1am bang chat quang dan.
- Cau tao: gom mot soi day bang chat quang dan gan trén

o P
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mot dé cach dién.
- Dién tro c6 thé thay d6i tir vai méga 6m (MQ) dén vai chuc 6m (Q).

I11. PIN QUANG DIEN:

1. DN : La mdt ngudn dién chay bang nang luong anh sdng, né bién d6i truc ti€p quang nang
thanh dién nang. Suat dién dong cua pin quang dién ttt 0,5V — 0,8V.

2. Hiéu suat trén dudi 10%.

3. Cau tao:

a. Pin gdm mot tAm ban dan loai n, bén trén c6 pht mot 16p

moéng ban dan loai p, trén cling 1a mot 16p kim loai rdt mong, dudi cing 1a mot dé kim loai.
Gitra

hai 16p p va n hinh thanh moét 16p chan.

b. Khi chiéu anh sang coi<io vao 16p kim loai mong sé€ gy ra hién tuong quang dién trong.
L6p kim loai méng trd thanh dién cuc (+), con dé€ kim loai tré thanh dién cuc (-).

4. Ung dung:

Pin quang dién (pin mat troi) dugc dung trong may do anh sang, vé tinh nhan tao, may tinh
bo tai, Ngay nay con duoc dung trong 6t6, may bay va ca luoi dién trong gia dinh.

§32. HIEN TUONG QUANG - PHAT QUANG

I. HIEN TUONG QUANG - PHAT QUANG:

Anhsdangmauluc
1. Khai niém vé sy phat quang;: Bicxa N T i
- Sit phat quang la sy phat ra anh sang c6 budc sdngnay e ngea e .
dé hap thu anh sang c6 budc song khac (hdp thu phéton ——
nay, phat ra photon khac). 4 .L ~
Vi du: + Sy phét sang cua bong den dng, den LED.
+ Dung dich fluorexéin hap thu tia t&r ngoai sé phét ra anh sang mau luc.
- Dic diém: sy phat quang con kéo dai mot thoi gian sau khi tat anh sang kich thich.

2. Huynh quang va lan quang:

- Su phat quang ctia cac chat 1ong va khi ¢é ddc diém la anh sang phat quang con kéo dai sau
khi tat anh sang kich thich goi la s huynh quang.

- Si phat quang ctia cac chat ran c6 dac diém 1a dnh sang phat quang c6 thé kéo dai mot thoi
gian sau khi tat 4nh sang kich thich goi 1a 1an quang. Cac chat ran phéat quang loai nay goi 1a
cac chat lan quang.

I1. PAC PIEM CUA ANH SANG HUYNH QUANG (PINH LUAT XTOC (STOKES ):
Anh sang huynh quang c6 budc séng dai hon bude séng ctia anh sang kich thich: Ang>Akt.

BAI 33. MAU NGUYEN TU BO (BOHR)
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1. MO HINH HANH TINH NGUYEN TU:
Mau nguyén t&t Bo bao gom md hinh hanh tinh (caa
Rutherford) va cac tién dé cua Bo.

Elect -
./ ectron (-)

II. CAC TIEN PE CUA BO VE CAU TAO NGUYEN

6. |
T_U:: Protons (+)

Nuclon=| +
1. Tién dé vé cac trang thai dirng;: 3 [Henfrona? )
- Nguyén tt chi ton tai trong mot s trang thai c6 nang
leong xac dinh, goi la cac trang thai ding.
Khi ¢ trong cac trang thai dirng thi nguyén tir khong bitc xa .
- Trong cac trang thai ditng ctia nguyén tt, électron chi chuyén dong quanh hat nhan trén
nhitng quy dao c6 ban kinh hoan toan xac dinh goila ........ccccccceiniininnne.

2. Tién dé vé su birc xa va hap thu nang lugng ctia nguyén tu:

- Khi nguyén tt chuyén ttr trang thai ditng cé nang luong ......... (En) sang trang thai ditng co
ndng leong ............ (Em) thind phatral ... 6 nang lwong ding bang hiéu En -
Em:

¢=hfim=En—En
- Nguoc lai, néu nguyén tit dang & trang thai dirng cdé nang luwong (Em) thap hon

M. eeiiieeeeeiies e CO NANG ltong ding bang hidu En — Em thi né chuyén
lén ... ... CO .
nang luong cao hon (En). 2
A A ~ . 4 4 4 7 4 \ hap thU bl:'t Xa
Vay: Mot chat hap thu duoc anh sang c6 budc songnao A A A Ny N AN >
thi €O th€......ee s e s e, hfimn hfnm
Em

Ve

Luu y:
+ Binh thwong, nguyén tir & trang théi dirmng c6 nang lwong thdp nhat goi la trang thai co ban
va électron chuyén dong trén quy dao gan hat nhan nhat.

+ Khi hap thu dwgc ndng lugng, nguyén tir chuyén 1én trang thai dung cd nang luwong cao

hon goi la trang thai .........ccooevvivnnnnn. va électron chuyén dong trén quy dao xa hat nhan
hon.

+ Cac trang thai kich thich c¢6 nang lugng ....................... thi tng voi ban kinh quy dao cua
électron cang I6n va trang thai d6 cang ..........cccccevvvvnnene. Thoi gian song trung binh cta
nguyeén

tl trong cac trang théi kich thich rat ngén (chi vao c¢& 10-8
s). Sau d6 n6 chuyén dan vé cac trang
thai c6 nang luong thap hon va cudi cung vé trang thai co ban.

IIl. QUANG PHO PHAT XA VA HAP THU CUA NGUYEN TU HIDRO:
Nguyén tt hidro cé ban kinh quy dao dung tang ti 1€ véi binh phwong cta cac sO nguyén
lién tié’p: Tén quy dao: K,L M, N, O, P,.. V6i: 10 =5,3.10""m .

Tén quy dao dirng K L M N O P

Luong tt sO n 1 2 3 4 5 6
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Ban kinh: rn = n’ro 10 4ro 9ro 1610 25t10 3610
Néang lugng cua trang thai dung| 136 | 136 | 136 | 136 136 136
2 2 2 2 2 2
ctia Hidro: En = - 13;6 (eV) 1 2 3 4 > 6
n

Béan kinh quy dao: ro ,4ro ,9ro, 1610 ,2510 ,36710,.... T0 g0i la ban kinh Bo.

Quang pho vach ctia nguyén tt hidro:

Em
- Nang luong cua électron trong nguyén tir nhan photon — phét phét
hidrd ¢ cac trang thai dirng khac nhau (cac o VA" ""\/\r;_l’f
mutc nang lugng ctia nguyén tit hidro Ex, Er, E, ™
Ewm, ).
- Khi mét nguyén tt hidrd chuyén tir mitc E.»E,

nang luongcao (Eco) xuéng mirc nang luong
thap hon (Ewsp) thi n6é phat xa ( birc xa) phdton c6 ndng luwgng hoan toan xac dinh:
hf = Ecao — Em#p ( phat ra mot song anh sang). Ta thu dwgc quang pho vach phat xa.

Nguoc lai, khi mot nguyén tir hidroé dang & mot mirc nang luong (Ewmip) s€ hap thu mot
photon c6 hap thu photon ¢6 nang lwgng ¢ = Ecao — Enip d€ chuyén 1én mitc ndng long Ecao.

Nhu vay, mdt séng anh sang don sac da bi hdp thy, lam cho trén quang phd lién tuc xuat
hién mot vach tdi. Ta thu dugc quang pho hdp thu cling la quang pho vach phat xa.

- Quang pho vach ctia nguyén ttt hidro c6 thé phan thanh ba day sau:

+ Ddy Laiman: nam trong vung t& ngoai, Tao thanh khi électron chuyén tir qu§ dao bén
ngoai vé quy dao L ( goi la quy dao co ban)

+ Ddy Banme: mOt phan Nam trong VNG ... oeeeeeeeeeseeeeseneesnnne. (c6 4 vach: Ha—vach do,
Hp- vach lam, Hy— vach cham, Hs— vach tim) mét phan nam trong vung .........ccceeuene. Tao

thanh khi électron chuyén tir quy dao bén ngoai Ve .........ccoeeveeeeeeerrencnnen
+ Dy Pasen: Nnam trong VUNE ..........coov.creveernreeesnnees Tao thanh khi électron chuyén tir quy dao
DEN NEOAL VE ...
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| = n=—«o
(] n=5s
™ n=—<%}
I | > 'L n=3
\.ﬁ—)‘
l Pasen
- N . Hong ngoai e
Hs H Hpg He.
S _—_
Banme
b d ]

T ngoai + kha kién

GV NGUYEN THUY NGUYET CHAU

38



TRUONG THCS, THPT PHAN CHAU TRINH TO VAT LY - k12

§34. SO LUQC VE LAZE

1. CAU TAO VA HOAT PONG CUA LAZE: AN —
1. Laze la gi? @ W—

- Laze la mot ngudn sang phat ra mot chum sang
............................. dwa trén viéc ting dung cua

A N\ —
hién twong ... M| |\ —
- Chum bttc xa phat ra dugc goi la chum tia laze. Tia laze c6 W= [WWN—
cac dac diém: —“W=
+Tinh e
+FTINN e,

FTINN e
F ot 16n

2. Sy phat xa cam &ng;

- Néu c6 mdt photon bay qua mot loat nguyén tir dang 6 trang thai kich thich thi sd photon
sé tang lén theo .........cccoccciiiiccne

Sy phat xa cam tng: la s phat xa cia mot nguyén ti 6 trang thai kich thich, néu héap thu
thém mot photon co cung tan so.

- Cac photon nay cd cung ........cceveueenee ( — tinh don sac cao), bay cling ............cco..e.e...
(—tinh dinh hwdng cao), cac song dién tir do cac nguyén ti phat ra déu cung ................ (
—tinh két hop cao), ......ccccocvvvucuaee. bay cung mot hudng rat 16n( —cuwong do 16n).

3. Cau tao cta laze:

Xét c4u tao cia mot laze rén: laze rubi.

+ Thanh rubi hinh tru (A), hai mat duoc mai nhan va vuong goc voi truc cua thanh.

+ Mt (1) ma bac tré thanh guong phang Gi c6 mat phan xa quay vao trong.

+ Mat (2) la mat ban ma, tré thanh guong phang Gz 6 mat phan xa quay vé Gi. Hai gwong Gi
/] Go.

+ Dung mot dén phéng dién xenon dé€ chiéu sang rdt manh thanh rubi va dwa mot s6 16n ion
crdm bitc xa theo phuwong vudng goéc véi hai guwong thi anh sang sé phan xa di lai nhiéu lan
gitta hai grong va sé lam cho mot loat ion crom phat xa cam ing. Anh séng sé duwoc khuyéch
dai 1én nhiéu lan. Chum tia laze duoc l1dy ra tir gwong ban ma Go.

4. Cac loai laze:

- Laze khi: laze He-Ne, laze COs. - Laze rén: laze rubi. - Laze ban dan: laze Ga—Al-As.
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BAI 35.CAU TAO HAT NHAN
I. CAU TAO HAT NHAN
1. Cau tao hat nhan:
- Hat nhan tich dién duwong.
- Kich thudce hat nhan rat nho, nhé hon kich thudc nguyén tie 104+ 10° lan.
- Hat nhan dwoc tao thanh bdi cadc nuclon: préton (p) mang dién duong va notrdn (n) khong
mang dién.
+ S8 proton trong hat nhan bang sd thit tu trong bang tuan hoan, ki hiéu Z, goi 1a dién tich
hat nhan.
+Tong sd proton va notron trong hat nhan, ki hiéu A, goi la nuclon.
+ 506 notron trong hat nhan la n=A - Z.
2. Ki hiéu hat nhan:
- Hat nhan ctia nguyén t6 X dwoc ki hiéu 4X .
- Ki hiéu nay van dugc dung cho cac hat so cdp: 1p, &n, _Je”.
3. Dong vi:
- Céc hat nhan dong vi la nhitng hat nhan ¢4 cing s proton, khac nhau s6 notron nén sd
khéi khéc nhau.
- Vidu: hidr6 c6 3 dong vi:
+ Hidro6 thuong  1H (99,99%).
+ Hidrd nadng 2H , con goi la do-té-ri 2D (0,015%).
+ Hidro siéu nangiH , goi la tri-tiiT , khong bén, thoi gian sdng khoang 10 nam.

1. KHOI LUONG HAT NHAN:
1. Don vi khéi lwgng hat nhan:
Pon vi khdi lwgng nguyén ta: ki hiéu 1a u; Tu = 1,66055.1077kg. Khoi lwong 1 nucldon xap xi

bang 1u.
_ kluongnguyentu'gC
12

1I(u)
MeV

C2

=1,66055.107 (kg)

Nguoi ta con dung ( ) lam don vi do khéi luwong. Ta cé

MeV

CZ

1(u)=931,5(— )= 1,66055.107 (kg)

2. Khéi lwgng va nang lwgng hat nhan:
- Theo Anh-xtanh, ndang luong E va khdi lugng m tueong ting ctia cung mot vat luén ludn ton
tai
dong thoi va ti 1€ vdi nhau, hé s6 ti 1€ 1a ¢ E = m.c? v6i ¢ = 3.10°m/s: van t6c dnh sdng trong
chan khong.
luc?=931,5 MeV — 1u =931,5 MeV/c?
MeV/c2duoc coi la mot don vi khoi lwgng hat nhan.
< Chu y: theo thuyét twong d6i mot vat khi ¢ trang thai nghi (v = 0) c6 khéi lugng
nghi 1a mo chita nang lwgng nghi Eo = moc?. Khi 6 trang thdi nghi thi khi chuyén dong

mo

—
v
\/1—5—2

véi van toc v, khoi luong sé tang lén thanh m véi: m =
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3

< Ning luwong toan phan: E=m.c? =

Trong dé: mo: khoi lwong nghi; m: khoi lwong dong.
Eo = mo.c? goi la nang lwgng nghi.
E — Eo = (m — mo).c2chinh la d0ng nang cua vat.

Tén goi Ki hidu f;::cg Ghi chit
Proton p }p(} H) Hy-dr6 nhe
Doteri D ’H Hy-drd nang
Tri ti T H Hy-dro siéu nang
Anpha a “He Hat nhan Héli
Béta truw B Je Electron
Béta cong Bt ‘e Poozitron(Phan hat ctia
electron)
Notron n in Khoéng mang dién
Notrind v ov Khong mang dién; mo=0;
v=c

BAI 36. NANG LUONG LIEN KET CUA HAT NHAN.
PHAN UNG HAT NHAN

I. LUC HAT NHAN:

- Luc hat nhan 1a lyc twong tac gitra nuclon trong hat nhan (né khéng cung ban chat
voi luc tinh dién hay luc hap dan), con goi la hat nhan hay luc twong tac manh.
- Lwc hat nhan chi phat huy tac dung trong pham vi kich thuedc hat nhan ¢ 10! m.

II. NANG LUONG LIEN KET CUA HAT NHAN:
1. D6 hut khdi:

- Khéi lwong cua mot hat nhan ludn luén nhoé hon tdong khoi lwong cta cac nuclon tao thanh

hat nhan dé.

- B0 chénh 1éch khéi lwong d6 goi la d6 hut khoi, ki hiéu 1a Am.

Am =Z.mp + (A — Z)mn — mx

2. Ning lwgng lién két :
Wy = [Zmy, + (A~ Z)my, - mg].c® Hay Wy, = Am. c?

- Nang luong lién két cia mot hat nhan dwgc tinh bi“mg tich ctia 0 hut khoi cua hat nhan vdi

thtra sO c2.
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- Nang luong lién két 1a t6i thi€u d€ tach cac nuclon (hay pha vo cac HN).

3. Ning lwong lién két riéng;

- Nang luong lién két riéng, ki hiéu % , la thwong s6 gitta nang lwong lién két Wi va sd
nuclon A.

- Nang luong lién két riéng dic trung cho mitc dd bén vitng ctia hat nhan. Cac hat nhan bén
vitng la cac hat nhan co6 % 16n nhat c& 8,8MeV/nuclon, tiing véi 50 < A < 95.

I1I. PHAN UNG HAT NHAN:

1. Dinh nghia va dac tinh : Phan tng hat nhan la bién d6i ctia cac hat nhan.

a. Phan trng hat nhan ty phat:

La qua trinh ty phan ra ca mot hat nhan khong bén viing thanh cac hat nhan khac.
b. Phan &tng hat nhan kich thich :

- Qua trinh cac hat nhan khong bé virng tao ra cac hat nhan khac.

- Pac tinh:

+ Bién d0icac hat nhan.

+ Bién d6i cac nguyeén to.

+ Khong bao toan khoi lugng nghi.

2. Cac dinh luat bao toan trong phan ttng hat nhan:

+ Bao toan dién tich. (bao toan sd Z).

+ Bao toan .s0 nuclon (bao toan sd A).

+ Bao toan dong luong.

+ Bao toan nang luong toan phan.

3. Nang lugng phan tng hat nhan:

- Phan ting hat nhan c6 thé toa hodc thu nang luong. W = (meruse— Msau).c?
+Néu W > 0— phan ting téa NL.

+ Néu W <0 — phan ting thu NL.

- Mudn thuc hién dwgc phan ting hat nhan thu néng lugng, ta phai cung cap nang luong cho
hé.

BAI 37. PHONG XA

I. HIEN TUONG PHONG XA:
1. Dinh nghia:

- Phong xa la qua trinh ty phan ra mot hat nhan khong bén viing (ty nhién hay nhan tao).
Qua trinh phan hay nay tao ra cac hat va ¢ thé kem theo céc tia phong xa (tia Gamma).
- Hat nhan ty phan hay goi la hat nhan me, hat nhan dwoc tao thanh

sau phan huy goi la hat nhan con. 5o
2. Cac dang phong xa:

a
a. Phong xa a: 4X = 423Y + HeDang rat gon: 42X - 437

1
]
1
'
]
]
'
]
]
]
]
]
]
1
]
1
1
]
1
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Tia a 1a dong hat nhan jHe chuyén dong véi van tdc ~2.10'm/s Di dugc chiing 8 cm

trong KK va chitng vai mm trong vat ran.

. - _ . B+
b.Phong xa B~ : 4X = 5,47V + _e + JvDang rut gon: 4X — ,_4Y

Tia B~ 1a dong cac electron _Je.

, , B+
C.Phong xa B*: 4X = 5 4Y + Je + Jv Dang rat gon: 4X — ,_4Y

Tia B* 1a dong cac pozitron fe.

*Tia B*va B~ chuyén dong vdi tdc do gan bang t6 do anh sang, truyén duoc vai mét

trong KK va vai mm trong nhdm ( chat ran)

d. Phong xa y: E2—E1=hf
e Phong xa vy 1a phéng xa di kem véi cac phong xaa, B vap™ .
e Tia vy di dwoc vai m trong bétong va vai cm chi.
e Khong bi léch trong dién treong va tir treong.

I1. DINH LUAT PHONG XA:

1. Dac tinh cua qua trinh phéng xa:

- Cé ban chat 1a moét qua trinh bién doi hat nhan.

- Cé tinh tw phat va khong diéu khién duoc.

- La mdt qud trinh ngau nhién.

2. Dinh luat phong xa: N=N,.2"" =N, e™

+ No: s0 hat nhan ban dau.

+ N: s6 hat nhan con lai sau thoi gian phan ra t.

+A: hang s& phan ra (A > 0), dic trung cho chat phong xa dang xét.
3.Chukibanra T:

In2 0,693

- Chu ki ban ra la thoi gian qua d6 s6 luong cdc hat nhan phanrd : T = -
- Luu y: sau thoi gian t = xT thi s6 hat nhan phéng xa con laila: N = N,.2™"

I11. PONG VI PHONG XA NHAN TAO:
1. Phong xa nhén tao va phwong phap nguyén tir danh diu:

A

- Phét pho 32P la nguyén t6 phdng xa nhan tao duoc tim ra dau tién, n6 phong xa ra tia 7 .

- Nguoi ta tao ra dong vi phong xa theo so do: 4X + jn—>4*2X
A*+1X1a dong vi phdng xa ctia 4X

- Phwong phap nguyén tir danh dau: trdn hat nhan phdng xa 4*2Xvdi hat nhan binh thuong.

Phuong phap nay giup ta khao sat sy phan b, sy van chuyén cta nguyén t6. Puoc ing

dung trong y hoc, sinh hoc.
2. Dong vi '¢C, dong hé Trai Dat:
- Cacbon '¢C la chat phéng xa 6 chu ki ban ra T = 5730 ndm.

- Hinh thanh tr phan tng gitta mot notrén chdm §n voi hat nhan : jn+ 3N >1C + 1p

- Buoc ting dung dé€ xac dinh tudi ctia cac ¢d vat, tudi hda thach.

GV NGUYEN THUY NGUYET CHAU

43



TRUONG THCS, THPT PHAN CHAU TRINH TO VAT LY - k12

BAI 38. PHAN UNG PHAN HACH
P

1. CO CHE CUA PHAN UNG PHAN HACH: /{,x”*@
1. Phan ¢ng phan hach la gi? /ﬂ]?,f@ - @1\-»&“_0% ®
La oo ctia mot hat nhan nang thanh oo @< ' il
................................... (kem theo moét vai............... \\ng . @{qu)__f_gﬁ @
.................................. )- \\_

2. Phan tng phan hach kich thich: 9 e @

n+X->X*>Y+Z+kn(k=1,2,3)
Qua trinh phan hach ctia X 1a khong truec ti€p ma phai qua trang thai kich thich X*.

IL. NANG LUONG PHAN HACH:
Xét cac phan ttng phan hach:
on + 23U 735U « - 33y + "8I + 3 5n

on+ U STU « »>130Xe + 3Sr+24n

1. Phan ttng phan hach toa nang luong;:

- Phan tng phan hach 233U 1a phan tng ...... ... nang luong, nang lwong do goi la nang
leong..................
- Mbi phan hach 233U toéa nang luong ............. MeV

2. Phan &tng phén hach diy chuyén:

- Xét phan tng phan hach: {n+ X ->X'—> Y+Z+kjnk=1,2, 3)

- Gia str sau mdi [an phan hach c6 k notron duwgc giai phdng dén kich thich cac hat nhan
#35Utao nén nhitng k phan hach mdi.

- Sau n lan phéan hach, sd notron giai phong la k» va kich thich k» phan hach méi.

+ Khi k < 1: phan ting phan hach day chuyén ................c........

+ Khi k = 1: phan Ging phan hach day chuyén .......c.ccccoeueenceee. , nang lwong phat ra

(co thé gay no).
-Mudn c6 k > 1 thi khdi lwong cta chat phan hach phai dat t6i mét gia tri t6i thiéu nao d6
€01 1A ot e lwong t6i han. Vi du: Khéi lwong téi han cta 233U vao cd 15kg, “33P

5kg.

3. Phan ng phan hach c6 diéu khién:

- Proc thuc hién trong cac 10 phan ting hat nhan, trong tng treong hop k=1.
- Hai nguyén td Bo va Cadimi hap thu notron trong 106 phan ting hat nhan.

- Nang luong toa ra khong d6i theo thoi gian.
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BAI 39. PHAN UNG NHIET HACH

L. CO CHE: CUA PHAN UNG NHIET HACH:

1. Phan &ng nhiét hach la gi?

La qua trinh trong d6 hai hay nhiéu hat nhan nhe ......c....cccccceueneee. mot hat nhan nang hon.
Vidu:iH + H —»3He + jn Phan ting nay toa nang luong: Wwa=17,6MeV/1 hat nhan.

2. Diéu kién thuc hién:

- Nhiét G0 AN CT oo,

- Mat d6 hat nhan trong ................ (n) phai da l6n.

- Thoi gian duy tri trang thai plasma (t) phai du lon. nt> (10410 ) CS?

II. NANG LUONG NHIET HACH:

- Nang luong ............... boi cac phan ting nhiét hach dugc goi la nang lugng nhiét hach.

- Thyee t€ chi quan tam dén cac phan tng trong dé cac hat nhan hidroé tong hop thanh cac hat
nhan heli.

1H + 2H —>3HelH + 3H —»3He +

1H + 2H »3He?H + 3H »3He + in3H + SLi— 2 3He

Nang lwong ctia phan ttng nhiét hach tod ra .........ccccc...... , nhung so voi phan tng phan
hach
thi phan ¢ng nhiét hach toa ra nang luong ........cccccceviniinninnes véi cung mot khéi lwgng

nhién liéu.

Vi du: Nang lwong toa ra khi nhiét hach duoc 1g héli gap 10 lan ndng luong toa ra khi phan
hach

1g urani (233U ), gap 200 triéu [An nang luong toa ra khi d6t 1g cacbon.

III. PHAN UNG NHIET HACH TREN CAC SAO TRONG VU TRU:
- Naéng lugng phat ra tir Mdt Troi va hau hét cac sao trong vi tru déu c6 nguon goc

- Qué trinh tong hop heli tir hidrd: 41H —»3He + 2%e + 23v + 2y

Phan t¢ng trén xay ra ¢ 30 triéu do, nang lwong toa ra la 26,7MeV.

IV. PHAN UNG NHIET HACH TREN TRAI DAT:

1. Con nguwoi da tao ra phan Gtng nhiét hach khi thit bom H va dang nghién cttu tao ra
phanting nhiét hach c6 diéu khién.

2. Phan tng nhiét hach c6 diéu khién:

- Hién nay da st dung dén phan tng: 1H + H—>3He + {n + 17,6MeV

- Can tién hanh hai viéc:

+ Dwa van tOc cac hat 1én rat 16n.

+ “Giam ham” c4c hat nhan d6 trong mot pham vi nho hep dé chiang cé thé gap nhau.
3. Uu viét ctia ning lwgng nhiét hach:

So voi ndng luong phan hach, nang lwong nhiét hach wu viét hon:

+ Nhién liéu .....ccceveennnne. F e moi treeong.
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Chuong VIILI: TU VI MO PEN Vi MO
BAI 40. CAC HAT SO CAP

1. KHAI NIEM CAC HAT SO CAP:
1. Hat so cap la gi?

Hat so cdp (hat vi md, hay vi hat) la nhitng hat c6 kich thwéc vao ¢& kich thwéc hat nhan tro
xu6ng nhu: photon (Jy ); électrdn (_Je), pozitron (,Je=B"), proton (ip = 1H), notron (§n);
notrind (v).

2. Sy xuat hién cac hat so cdp méi:

D¢ tao nén cac hat so cap mdi, nguoi ta st dung
cac mdy gia toc lam tang van toc cia mot s6

hat va cho chung bin vao cac hat khac. | |

Cic hat so' cap

3. Phan loai: C6 3 loai. Phéton Cac leptdn Cac hadrén
- Photon: (mo = 0). | 1 .
- Lepton: (mo ttr 0 dén 200me). Nhu: électron Mézon || Nuclén || Hipéron
(-1), ——

pozitron (,Je=B*), notrind ( v), muydn (u+, pu-),
cac hat tau (t*, t-).

- Hadron: (mo trén 200me). GoOm: mézdn va barion.
+ Mézon: cac hat mézon (rt+, m—, 11°), cac hat kaon
+ Barion:gdm cdc hat rat ndng (m > mp) nuclon va hipéron. Nuclon:pr6ton (ip=tH),notron (§n
)

Hipéron: lamda (A°), xicma (Z°, 2*), kxi (Z°, £~ ), 6méga ().

Barion

IL TINH CHAT CUA CAC HAT SO CAP:
1. Thoi gian séng (trung binh):
Mot s6 it hat so cap 1a bén, con da s6 1a khong bén, chung tu phan huy va bién thanh hat so

capkhac.

2. Phan hat:

- Mdi hat so cAp c6 mot phan hat twong tng.

- Phan hat ciia mét hat so cdp ¢é cung khoi lwong nhung dién tich trai dau va cung gia tri
tuyét doi.

- Kihiéu: Hat: X; Phan hat: X

III. TUONG TAC CUA CAC HAT SO CAP : C6 4 loai co ban.

1. Twong tac dién tiur: La twong tac gitta photon va cac hat mang dién; gitra cac hat mang dién
voi nhau. Nhu: luc Culong, luc Lorentz, Iirc ma sat.

2. Twong tac manh: La twong tac gitta cac hadron. Nhu: liec hat nhan (lec twong tac gitra hat
Nuclon trong hat nhan).

3. Twong tac yéu : Céc lepton: La twong tac c6 cac leptdn tham gia. Nhu: qud trinh phan ra g*

, B

e”\ /U™ T~
cs s hattepton: (, )(,, )(,,)
e m Vg

4. Twong tac hap dan: La tuwong tac gitta cdc hat (cac vat) cé khdi lwgng khac khong. Nhu:
trong lwc, Irec hat gitta Mat Troi va cac hanh tinh.
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BAI 41. CAU TAO VU TRU

I. HE MAT TROT: Gom Mit Troi, cdc hanh tinh va c4c vé tinh.

1. Mat Troi:

- La thién thé trung tam ctaa hé Mat Troi.

Rt troi> 109 Rrrrai paammiae roi = 333000 mitrai pat

- Lyec hap dan caa Mt Troi b vai trd quyét dinh sw hinh thanh, phat trién va chuyén dong
cua Hé Mat Troi.

- La mot qua cau khi néng sang véi 75%H va 23%He. Cong sudt phat xa 1én t6i 3,9.1026 W.
- La mdt ngdi sao mau vang, nhiét do bé mat 6000K, bén trong dén hang chuc triéu do.

- Nguodn gdc nang lwong: phan ting nhiét hach hidro6 thanh Heli.

- Ngu6n goc nang luwong: phan ting nhiét hach hidrd thanh Heli.

2. Cac hanh tinh:

- C6 8 hanh tinh: Thuy, Kim, Trai Bat, Hoa, Moc, Thg, Thién Vuong, Hai Vwong,.

- Cac hanh tinh chuyén dong quanh Mat Troi theo cuing mot chiéu.

- Xung quanh hanh tinh c6 cac vé tinh. Vi du: Mat Trang la vé tinh cua Tréi Dat.

- Cac hanh tinh chia thanh 2 nhom: “nhém Trai Dat” va “nhom Moc Tinh”.

3. Céc ti€u hanh tinh:

Cac hanh tinh chuyén dong quanh Mt Troi trén cac quy dao c6 ban kinh tir 2,2 dén 3,6 dvtv
(dv thién van), trung gian gitta ban kinh quy dao Hoa tinh va Moc tinh.

4. Sao choi va thién thach:

- Sao chdi: 1a nhitng khéi khi déng bang 1an véi da, c6 dwong kinh vai km, chuyén dong
xung quanh Mét Troi theo nhiing quy dao hinh elip rat det ma Mat Troi 1a mét tiéu diém.

- Thién thach: 1a nhitng tang da chuyén dong quanh Mat Troi.

Il. CAC SAO VA THIEN HA:

1. Cac sao:

- La mét khoi khi nong sang nhw Mét Troi, (c6 mot sd sao khdng phat sang, Trai Dat la mot
ngoi

sao).

- Nhiét dd ¢ trong long cac sao 1én dén hang chuc triéu d6 trong dé xay ra cac phan ting hat
nhan.

- Khéi lwgng cua cac sao trong khoang tir 0,1 dén vai chuc [an (da s6 1a 5 lan) khéi lwong Mt
Troi.

- Ban kinh cac sao bién thién trong khoang rat rong.

- C6 nhitng cdp sao c6 khoi luong twong dwong nhau, quay xung quanh mét khoi tam chung,
d6 la nhitng sao doi. Ngoai ra, con c6 nhitng sao ¢ trang thai bién doi rat manh.

- Sao bang: la do thién thach ma sat véi khi quyén lam né bdc chdy va phat sang.

- C6 nhitng sao khong phét sang: punxa (phat séng vo tuyén rat manh) va 1o den.

- Ngoai ra, con cé nhitng “ddm may” sang goi la cac tinh van.

2. Thién ha:

- Thién ha la mot hé thong sao gom nhiéu loai sao va tinh van.

- Thién ha gan ta nhat 1a thién ha Tién NG (2 triéu nam anh sang).
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Puong kinh thién ha vao khoang 100.000 ndm anh sang.

3. Thién ha cua ching ta: Ngan Ha

- Hé Mat Troi la thanh vién ciia mdét thién ha ma ta goi la Ngan Ha.

- Ngan Ha c6 dang dia, phan gitta phinh to, ngoai mép det. BPuong kinh ctia Ngan Ha vao
khoang 100.000 ndm 4nh séng, bé day chd phong to nhat vao khoang 15.000 ndm 4nh sang.
- Hé Mt Troi nam trén mat phang qua tim va vuong goc véi truc ctia Ngan Ha, cach tam
khoang
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