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Dé dat két qua cao, cac ban cd thé tim thém mdt so tai liéu cua tac gia Lé Trong Duy
1. CAm nang luyén thi diém 10 vat Iy — Vat Iy 10.
2. Cam nang luyén thi diém 10 vat ly — Vatly 11.
3. Cim nang luyén thi diém 10 vat ly - Vat1y 12.
4. Tuyén chon 2000 ciu héi ly thuyet va bai tip nhdan biét mon vat 1y 12.
5. Tuyen chon 1500 ciu héi Iy thuyét va bai t§1p thong hiéu mén vat 1y 12.
6. Tuyen chon cic cau hay, la, khé dgc, la diem 10 vat ly 10.
v Tuyen chon cic ciu hay, la, khé doc, la diém 10 vat Iy 11.
8. Tuyén chon cic ciu hay, la, khé dgc, la diém 10 vat 1y 12.

BANG TOM TAT CONG THU'C LUQNG GIAC VA PON VI CUA GA

LUQNG THUONG DUNG TRONG VAT LY 12 - LUYEN THd
1. Pon vi do va gia tri cac cung

+1° = 60'phit, 1’=60" (gidy); 1° = % (rad) ; (rad) = % (d9)

+ Goi « la s6 do bing d ciia goc, a 1a so do tinh bing radian twong it a do khi dé ta cé phép
bién ddi sau: a= %(md) B L (d9)

+Poi dom vi: ImF =10"F; 1uF = 10*51«", InF =10"F; 1pF =1 : =10""m. Céc don vi khac

ciing doi twong tu.
+ Bang gia tri lwgng giac cung dic biét:

® , y ; ¢
0’ 30° 45° 60° 900&200 135° 150° 180" 270° | 360°
" i | B | &= = | | @ || o |
6 4 - 3 3 4 6 | 2 —
o N I ' - I o o e e e
) , 2, 2 3 | B 2
cos(ex) 1 J3- \/5 & 0 1 .JE Jg -1 0 1
] 3 2 2 2 | 2 | 2
tan(cr) 0 g B +00 w8 -1 3 0 —0 0
3 '3
cotan (@) 1 3 0 3 -1 _Jg —0 0 +00
3 7
Cung bu nhau (o; 7—-a) rCung hon kém nhau 7 (o; 7+a)
cos(7-a) = —cos(a) cos(r + a) = —cos(a)
sin(—«) = sin(«) sin(7 — a) = sin(«) Sill(?l’ e a,) — —sin(o:)
tan(—«) = —tan(«x tan(7z — ) = —tan(«o
&) ) ( ) e tan(7 + o) = tan()
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Cung phu nhau: (¢;

T
——a
> )

o*

Cung hon kém nhau % (a;

2

T
—+a)

T
sin(a —a) = cos(a)

2

T
cot an(i —a) = tan(a)

2. Cac dai luong vat ly

T
cos( 5 -a) = sin (@)

/4
tan(— — ) = cot an(x)

¥

Cac don vi ciia hé SI )
| Do dai m |
_Thoi gian S
Vin toc m/s
? Gia tbe m/s? ‘
§ Vian toc goc rad/s i
| Gia toc goc rad/s®> |
¢ Khbi lugng Kg ‘
Khoi lrgng riéng kg / m* §
j Lue N i
| Ap suat hoiic {g suat Pa i
Xung lwgng

OB

. Momen ciua luc

: Niing lrgng, cong

-~ ‘
{ Cong suat

Momen xung lwrong

Momen C]lfill tinh kg.m ;
Pa.s :
K }
C
V/m
F
A 1
Q
Qm :
T
7 Tir théng Wb
; Cwong d§ tir trudng A.m :
) Momen tir Am? )
Vecto tir hoa A/m
' P tw cam H ‘

T
cos(— + a) = —sin ()
2
T
sin(i + a) = cos(a)

T
tan(E + a) = —cotan(a)

cot an(% +a) = —tan(x

%

2

O
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Cuong do sang

"

Céc hang s6 vat 1y co ban

Vin tdc 4nh sang
trong chian khong

c=3.10m/s

Hiing 50 hﬁp din

G=6,67.10"m"/(kgs*)

Gia toc roi tr do

2=9,8m/s’

e TINNBINRT

So6 Avogadro

6,020.10% mol™ A

Thé tich khi tiéu
chuin

Vy=2,24m’ / (

L M I -
/ Hang so khi

Hing so
7 Boltzmann

S6 Faraday

e Moo wees T

Cach doc tén mot sb dai lugng VL

owarn

Ao :anpha | Hpp:éta Yo :ipxilon
Bp: beta ®O9:téta | Zo :xicma
'y:Gamm | Nv:nuy Pp:rd
a My :muy | Hz:pi
AS: denta | AA:lamda | Oo:omikron
Eg:epxilon | E¢ :kxi K« :kappa
Zg:.zeta Xy :khi I7:16ta
T7:t0 Q:omeg

| @o:fi a

1 nam 4anh sing =
9,46.10°m
*1ins0=2,54.10"m
* 1fecmi =10"m
*1dim=1,61.10°m
* 1 haily = 1,85.10°m

sin®(ar) +cos’*(a) =1.
tan(a).cotan(a) =1.

1+ cotan’(a).

2o
sin” (&) Py

1+ tan’(a) =

tan(a)—tan(b)

v s

b. Cong thirc nhan doi, nhin ba

; tan(a+b) =

* 1ha =10*m”
* 1 bac= 10 m’

* 1 tan =10 ta = 1000kg
* 1 phun = 0,454kg

* 1 a.e.m=1,66.10"" kg
(khoi lwgng nguyén tir)
* lcara=2.10"kg

Céng va cong suit

e

*lerg/s=10" W

*1 ma lue = 736W
* 1 keal/h=1,16W
* 1 calo(cal) = 4,19J
*1 W.h=3,6.10"J

A
tan(a)+tan(b)

1—tan(a).tan(b)’

B{P &yn/cm>=0,1 Pa
stdltm = 1,01.10° Pa
* kG /m* =9,81Pa
*1mmHg =133Pa
* lat =1kG/cm® =9,18.10" Pa
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c. Cong thirc ha bac
| 2 1- 2
)= +cos a); 2 cos a);
12 N\
s 1-cos(2a) st 1+cos(2a)
1-cos(2a)

e cos(2a)

d.  Céng thirc tinh sin(@),cos(c) , tan(er) theo 7 = tan(%)

! 2t 2
sin(a) = —; tan(a) =

t T i~
a#—+kn,keZ), cos(a)= ;
1+1¢ =4 ( 3 ) (@) gt
e. Cong thirc bién dbi tich thanh tong ;Q

cos(a).cos(b) = %[cos (a—b)+cos(a+b)|;

sin(a).sin(b) = %[cos(a —b)—cos(a+ b)];

sin(a)cos(b):%[sin(a—b)+sin(a+b)]; &
£ Cong thirc bién doi tong thanh tich
cos(a)+cos(b)= 2cos(a—;rb)cosrb]'

ghiém —pt co bén:

a):[

=tan(a):>x=a+kfr Cotan(x)=a=cotan(a)=>x=a+k7r

x=a+k2r
cos(x)=a=cos(a)=>x="a+k2x
x=rn—-a+k2n

b.  Phuwong trinh bic nhit véi sin va cos
Dang phuong trinh asin(x)+bcos(x)=c (1) véi diéu kién @’ +b> #0; ¢’ <a’ +b’
C

a : b
————sin(x )+ cos(x)=
e b ( ) \Ia2+b2 ( ) Ja® +b?

Céch giai; chia hai vé cia (1) cho VJa® +5 ta dugc
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Ta dat b ta dugc phuong trinh

=sin(a)

2)

C(is-(a).sin(x)+sin( )-cos(ar) = Ji@sm (x+a)= ﬁ(

Giai (2) ta dugc nghiém.
c.  Phwong trinh ddi ximg:
Bt phuorpisinha sl st chsilileoi=2 [ Tode=i 0
Céch giai: dat 7= cos(x)+sin(x)= chos(x - %J, ~Rzi<f2

2

= t> =1+ 2sin(x)cos(x)=> sin(x)cos(x) = L & vao (1) ta duge phuong trinh:

2_
ar+bt e b +2at—(b+2c)=0

2
2 b3
Giai va so sanh vai diéu kién t ta tim dugc nghiém x.
Chu y: Vi dang phuong trinh: a{cos(x)—sin(x)}+bsin(x cos .b,c € R)ta ciing c6 thé lam

nhu trén nhung véi ¢ =sin(x)—cos(x)= \/_cos[x+

d. Phwong trinh diing cip
Dang phuong trinh asin® (x)+bcos(x)sin(x 1 (x) =
Cach giai: b, xét vdi truong hgp cos(x)=0
b, v6i cos(x)# 0 <> x = g ﬂ(" chia c4 hai vé ctia (1) cho cos’(x) ta dugc phuong trinh:
atan’ (x] +btan(x) +c = 0dat t=tan(x) @ giai'phuong trinh bac 2: at’ +bt +c =0.
Chii ¥: Ta ¢6 thé xét trudn sin(x) %0 rdi chia 2 vé cho sin’ (x)

2
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http://thiguocgia.net — H§ thing quin Iy ngan hang cdu héi, xudt dé thi va thi THPT quéc gia tit ci cdc mon !
Chuong I : DAO PONG CO HQC

PAI CUONG DAO PONG PIEU HOA

1 Dao dong co, dao dong tuin hoan
- Dao dong co la chuyén dong co6 gioi han, qua lai cua vat quanh vi tri can bang.
- Dao ddng tuan hoan la dao dong ma sau nhimg khoang thoi gian bang nhau (goi la chu ki T) vat trd Jai
tri cli theo hudng cii.
2. Dao dong diéu hoa
- Dao dong diéu hoa la dao dong trong do li d¢ cua vat 1a mot ham cosin (hay sin) cua thoi gian®
- Phuong trinh dao dong: x = Acos(ot + @).
Trong dé: + A la bién dg dao dong, do la gia tri cuc dai cua li @6 x; donvim, ¢
+ (ot + @) 12 pha ctia dao dong tai thoi diém t; don vi rad.
+ ¢ la pha ban dau cua dao dong; don vi rad.
+ @ trong phwong trinh x = Acos(ot + ¢) 1a tan s§ goc cia dao dong dicwHoa; don vi rad/s.
+ Cac dai lugng bién do A phu thudc vao céach kich thich baf déu lam cho h¢ dao dong va
pha ban dau ¢ phu thudc vao viéc chon mdc (toa dd va thoi gian ) xét daofd On tan s
tan s f) chi phu thudc vao cAu tao cua hé dao dqng
- thg trmh dpng luc hpc cua dao dgng diéu hoa x "+ o'x 0.

3. Cac dai lwong dac trung cia dao don
- Chu ki T cua dao dong dleu hoa 1a khoang thoi
- Tén s6 f ciia dao dong diéu hoa la sb dao do

- Lién h¢ gitra ®, T va f: <

= Ghi chi:
+ Moi chu ki vat qua vi

VTCB, VT bién (hoic pha ban diu ¢ =0:+7;+2 ) thi trong 1/4 chu ki di dwgc quan
p @ = g quang

Trong ths gian s, 66, m (SN

4. Van toc trong dao dong diéu hoa

- Van toc 1a dao ham bac nhét cia li do theo thoi glan: v =x'= - wAsin(ot + @) = ®Acos(ot + ¢ + %)

-Vantdc cucdai: v, =Ao khivit qua VTCB theo chiéu dwong
- Vén toc cye tiéu : v, =—Aw khi vat qua VTCB theo chiéu am.
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" v
- P 16n van tc (goi 1a tée df) : {

S. Gia toc ciia vat dao dong dleu hoa

- Gia toc 1a dao ham bac nhat cua vén toc (dao ham bac 2 cua li do) theo thoi gian:
a=v'=x"= ZACOS(CDt‘f‘(p)——-(D X

- Giatc cyc dai: a,, = Aw’ khivat & bién am.

- Gia tbc cue tiéu : a,, =—Aw® khi vat ¢ bién duong.
= Ay <=5 5=2d

rnaxl_

=0 <=>x=0

= a
- B§ 1on gia toc: ‘

‘amin
6. Luc phuc hdi (lwe kéo vé - lwe giy ra) dao dong diéu hoa:
- La lyc gay ra dao dong, luén huéng vé VTCB.
- Biéu thirc: Fpp =ma = - k.x.
+ Fhpmax = KA = mw’A': tai vi tri bién
+ thmm 0: tai vi tri can bing
7. Mobi quan hé vé pha:
- Gia tdc nguoc pha li do.

- Lyc phuc hdi ciing gia toc, ngugce pha li do.
. Ghi chi:

+ Vat dbi chiéu khi ¢ vi tri bién.

+ Luc phyc hoi déi chiéu khi qua VTCB

+ Khi di tir bién vé VTCB thi chuyén dong nh
+ Khi di tir VTCB ra bién thi chuyén dong ch?

+ Dao déng diéu hoa 1a chuyén dong bién déi nhung Kiéng déu
8. Cong thirc doc lap: r'

: V2 xl
- Li d¢ - vén toc: A2=x2+—2<=>A— L,

. V_ <=> phuchoi 4 v =

k2 (02 (M)Z vliax

_ 7 phuchoi

2

pha ta ludn co: j;— +2 %

E

=1.

I glat c theo li do dang doan thang nam & géc phan tu thir 2 va thir 4.
0, gia tdc, luc phu hoi theo vén tdc : dang elip.
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FB facebook.com/letrongduy0812

\ v Al 4
= = = o amax Vimax amax Flmas)
lA t ) A> LY +—> L .’
) \ -Ak_// - Vmax \____// b -vm““\—____/‘m

~AMAL b o= = - = Vmax = dmax

- Fph(max)

Do thi lye phuc hbi - vin toc

A . - Y ~ A
Db thi gia toc - li 30 Do thi li 4§ - van toc e

» Ghi chii: Hinh mang tinh chat minh hoa gitip cdc em hinh dung cu thé vé dang ciia chiing ¢ !'

10. Viét phwong trinh dao déng ‘0

A=Xp = ﬂsz = ot ;Zﬂﬂn o cabang — [ _Ica.’mng
Vo =A@
- Bién d¢: S a_ = A’
2 2 2 2 2
o= 2—ﬂ-(md /s)
- Tan s goc: £ O
w=2:r.f=2;rM(m =

d/s
thoigian
- Pha ban dau: Chon goc thoi gian 1 lc vét ¢6 1i dd&sxo va chuyén dong theo chiéu (+): v >0 ( hoac theo
chiéu (-): v <0 hodc & bién:v=0).

v>0=><p=—arccos% r@

4v<0=>¢;=+arccos%

X
v=0=>rp=iarccosj’

11. Thoi @Fzﬁ

=1 Yi = 4
1
A - A v a .
At = _| ™ VA(0<p,p, <)
_A_ W P
cosp, === —
A B a.

£ i As
- Toc ng binh : vrbzz.
r Ax o
- Van toc trung binh: v, =—= T
At At

2 Ghi chi:

£ g : : 44
+ Toc dg trung binh trong 1 chu ki: v, = —
+ Van téc trung binh trong 1 chu ki: v, =0
- M@t s6 truong hgp dic biét vé thoi gian ngin nhat

Bién soan: Ths Lé Trong Duy - Truong PT Tri€u Son, Thanh Hoa - https:/facebook.com/letrongduy0812
https://www.facebook.com/groups/diem10vatly - Luyén thi diém 10 vit ly; cau hoi hay, kho, la,... Page 9



+ Tho1i gian vét di tir VTCB ra dén bién: T/4.

+ Thoi gian di tir bién nay dén bién kia 1a : T/2.

+ Thoi gian giira hai lan lién tiép di qua VTCB: T/2.

- Thai gian trong mgt chu ki ma dg 1om li d§ khong vugt qua hodic khong nhé hon gia tri x,.

Ving li @0 c6 do 1én khong vt qua[—]

Vung li 6 ¢6 do lon khong nho hon

I

|

i ||
= A 1 A i arcsin —-1

: ¥ At-*dr;:gauoagua = 4'T

1

iy [

' v arccos —z

[} i y

% \ At»‘.fmrgn‘aaa‘mn - 4' ®

FB facebook.com/letrongduy0812

12. Quiing dwong 16n nhit , quing dwong bé nhit.

THI1: Khoang thoi gian Az < g

- Vit ¢6 téc do 16n nhat khi qua VTCB, nho nhat khi qua vi trigb
quang duong di dugce cang 16n khi vat & cang gan VTCB va cé
- Goc quét Ap = wAt.

trong cung mdt khoang thoi gian
1 cang gan vi tri bién.

- Quang dudng I6n nhat: S, = 2Asin

- Quéing dudng nhé nhét: Smin = 2A(F-COS T)

- Tdc d6 trung binh 16n nhat va nho nha

mAt’

= N.2A +2A(1-cos )

13. Xdc dinh trang thii dao djng ciia vit & thoi diém t va t® =t + At
Truong hop dic biét:

+ Goc quay duge: Ap = w.At

+Néu Agp=k2r=>x'=x (Haidao dong cung pha)

+Néu Ap=(2k+1)z =>x'=—x (Hai dao dong ngugc pha)
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+Néu A(0=(2k+l)§=>—+

e 1 (Hai dao dong vudng pha)

Trwong hop tong quat: )
+ Tim pha dao dong tai thoi diém t:

* * x* a)t‘+'¢3=a
x=x & Acos(wt +p)=x < cos(wt+¢@)=—
A ot + ¢ =—
+ Néu x dang giam (vat chuyén dong theo chiéu am vi v < 0)

' =>Nghién dung: ot + p =a vo1 0<a<m
+ Néu x dang tang (vat chuyén dong theo chiéu duong v > 0)
=>Nghién dung: ot + o =—a
+ Li d6 va van toc dao dong sau (dau +) hodc trude (ddu - ) thoi diém do At gidy 1a : 0

Sau _thoi _diem _At : x = A.cos(w.At + pha _tai _thoi _diem _t)
Truoc _thoi _diem _At : x = A.cos(—@.At + pha _tai _thoi _diem _t)
14. Xac dinh thoi diém vét qua vi tri li d6 x* (hodic v* , a*) 1an thir

- Mt vét dao dong dleu hoa theo phuong trinh : x = Acos(ot + ¢)em ; (t do bang s)
- XD li d6 va van tdc (chi can dau) tai thoi diém ban dau t=0:

x=A.cosp
v=—Aw.sm@(Chi _can _dau)

- V& vong tron luqmg giac, ban kinh R—A

- Déanh déu vi tri xuat phat va vi tri li d§ x" vat di qua. ;
- V& gbc quét, xac dinh thoi diém di qua li d6 x=x lan thi n @ ay 1 vong quay thi thoi gian = 1chu ki).
Ouy woc : @

+ Chiéu duong tir trai sang phai.

+ Chiéu quay la chiéu ngwgc chiéu kim do
+ Khi vat chuyen dong & trén tryc Ox : theo ¢hiéu
+ Khi vat chuyen dong & dudi truc Ox : theo chiéu duong.

15*. Xic dinh s lin vit qua vi tl‘m (hoidc v*, a* ) trong khodng thoi gian tir t; dén t,.

- Xac dinh vi tri li d6 x, va van toc v, o1 diém t,.
- Xacdinhvitrilidox, vav idiém t,.

-Laptisc“SE:L—
r 7

VTCH VT bién (hodc pha ban diu: @=047/247); 2 =270 _Noss=NA4
T/4 T/4

=N =>Quang _duong :s=N.24

= Acos(ot, + @)

: va ; (v, va v, chi can xac dinh dau)
v, =—wAsin(ot, + @) | v, =—wAsin(ot, + @)

- Phén tich thoi gian: % =N+ phan_le=>At=NT +Af

- Quang duong: s =4A4N +5' '

- V& vong tron lugng gidc, xac dinh s => Tong quang duong s.

2 Ghi chi: Tu cong thire tinh Spax va Smia ta c6 cach tinh nhanh quang dudng di dugce trong thoi gian tir t,
dén ta:

Bién soan: Ths Lé Trong Duy - Truong PT Tri€u Son, Thanh Hoa - https:/facebook.com/letrongduy0812
https://www.facebook.com/groups/diem10vatly - Luyén thi diém 10 vit ly; cau hoi hay, kho, la,... Page 11



- D 1&ch cuc dai; |AS = Zmex  Zmin

- Quang dudng vat di sau mot chu ki ludn 1a 4A nén quang dudng di dugc *‘trung binh’’ 1a: |S= %.Am

S

- Vay quang duong di dugc: [S=S+AS hay S—AS<S<S+AS

N3
Q
D
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CON LAC LO XO

1. Cau tao: Con lic 1d xo gdm mot 16 xo ¢6 do cing k, khdi lwgng khong dang ké, mot ddu gan cb dinh,
dau kia gan véi vat nang khoi lucmg m dugc dit theo phuong ngang hoic treo thang dimg.

2. Diéu kién dao dong diéu hoa: Bo qua moi ma sét

3. Phuwong trinh dao déng: x = Acos(wt + @)

Nhin xét : Dao dong diéu hoa cua con lic 16 xo 1 chuyén dong_thing, bién dbi nhung khéng déu.

4. Chu ki, tan s6 ctia con lic 10 xo:
- Theo dinh nghia: v = \/E=> T= 25 = ZFF\/E vaw=2rx.f= ZE.E :
m 0] k t
- Theo d9 bién dang: 0

+ Treo vt vao 10 xo thang dimg: kAl =mg=>k=>w,T, f
+ Treo vat vao 16 xo mp nghiéng géc a: kAl =mgsina =>k=>w,T,f .
- Theo su thay d6i khoi lwgng:

+ Gén vat khéi luong: m=m, +m, =>T =\|T> +T7 .
+ Gén vt khéi luong: m=m, —m, =>T =|T* —T?

+ Gén vat khéi lugng: m=./m.m, =T = [T T, .
5. Niing luong ciia con lic 16 xo:

- Pong nang: W, = %mv2 2 Ko i *(wt + )

= W : —mv’ <=>khi vat 6 VTCB
d(max) — 5 (miax)

- Thé ning: W, =—;-Kx2 ;KA2 cos’ (@t +

1 1

=> W, =5Kx2(mnx1 EKA2 Zo= atorblen

#{max)

1

- Co nang (nang luong dao dong): W = =—KA = l 0’ A=W

2 2 d{max) — W

(max)

Yéu cau: Cac dai lugng lién'q g phal dugc ddi ra don vi chuan.
2 Ghi chi:

J‘

6. Chiéu dai 16 xo trong qui trinh dao déng

- Xét con lic 16 xo gdm vat m treo vao vao 1o xo k, chiéu dwong hwéng xudng dwdi:

+ Do bién dang 16 xo khi can bang: Al = %.

+ Chiéu dai 16 xo khi can bang: 1, =1, + Al
+ Chiéudailénnhat: [ =1, + 4.
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+ Chiéu dai nho nhét: [, =1, —A.
+ Chiéudailoxokhiglidox: I =1, +x
- Mt sb truong hop riéng:
+ Con lac 10 xo nam ngang: A/ =0.
+ Con ldc 10 xo dung nguoc: A/ <0 (thay gia tri am).
+ Con lic 106 xo ndm nghiéng: Al = HEgSTd
7. Luc phuc hoi:
+ Luc gay ra dao dong.

+ Biéu thuc: F,,=ma=-Kx %
+ Do lon: F,, =ma|=K|x|  Trongds:|x=[m} [m]=[Kg} [F]=[N] 0

2 Ghi chi:
- Luc phuc héi luén ¢6 xu huong kéo vat vé vi tri can bang => Lu6n huéng vé
- Luc phuc héi bién thién cting tan sb nhung luén ngugc pha véi 1i d6 x, cung pha 0
- Luc phuc héi d6i chiéu khi vat qua vi tri can bang.
8. Lwc_dan hoi
- Con lic 10 xo treo thang dimg, chidu dwong huéng xudng:
Yéu ciu: A/, x phai dugc ddi ra don vi chua

- Luc dan hoi cuc dai: Fj,, =k(Al+4) <=>x=A.
&C.

- Luc dan hoi cuc tiéu:
dung 1én gia treo.

+ Néu 4> Al => F iy =0<=>x=-Al
lyc dan hoi chinh 13 lyc phuc héi.

+ Néu A<Al = Fminy =k (Al = A) <=>x =
» Ghi chi: :
+ Luyc dan hoéi tac dung 1én vat chinh 1a lyc dan ho1
+ Con lac 10 xo nam ngang: Al=0=>F, =k|x|=F,,

+ Cong thic dang tong quat lyc dan hoi ;
- Néu chon chiéu (+) cling chiéu biéfl ddng ban dau : F, = k|Al + x|

- Néu chon chiéu (+) ngugé chiéu bién'dang ban dau: F,, = kAl —].
9. Thoi gian nén gidn tronghl chaf ki (16 xo treo thing dirng)

BNNNNNNN

nén
Al
gian ¢ ~ '.A
gian
A
4 il ®

X v
x
A<Al A>Al

FB facebook.com/letrongduy0812

gian

. At
- Néu 4 <Al: Lo xo chi bi gian ma khong nén: {A

nen
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arccos ——
Atg.-'an i
- Néu A > Al: Lo xo vira bi gidn vira bi nén: < @
arccos —
At =2 =T-At,,,
@
2 Ghi chi:
T
+ Lo xo diit nim ngang: Tai VTCB khong bién dang; trong 1 chu ki: Az gian = Dy = >

+ Lo xo dung ngwoc: Cong thuc dao nglro' ¢ lai.

10. Thoi gian lwe dan hoi cung chleu hodc ngwoc chiéu chuyén dong, chiéu lu'c phuc hdi
- Xét trong 1/2 chu ki, ta c¢6 chiéu lyc dan hoi, phuc hoi nhu hinh vé. P~

&

FB facebook.com/letrongduy0812

=

-4, -A
- =l -N
Al A . 4 x e
=3 Chiéu Al Chiéu
Iuc luc
A 4 bl- 10| ¥ phuc o ¥ P!lllc
/ hoi hoi
. I i
Chiéu hyc L L1l a Chiéu luc A
dan hoi o dan hoi -
X v
X
X
A < Al =>16 x0 ludn gian A >Al => 10 xo bi nén va gian

- Néu xét trong ca chu ki thi
11. Dao dong cua vit sau
- Khi con lac doi gia do thi gia toc

hai lan thot gian xét trong 1/2 chu ki.

01 gia do chuyén dong.
= gia toc cua gia do:

- uan Vi tri & xo k
Q g duon bién dang

- Tbc d6 khi vat

@ Ghi chii: C6 thé 1am bfmg PP phan tich lyc Niuton, khi vat doiGia do thi N= 0.
12*, Hai vat gan 16 xo dao dong

m_l_ mﬂ_

oy B, OF
- Vi tri hai vat ro1 nhau: khi di qua v1 tri can bﬁng thi hai vat bat dau roi nhau.
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k

m, +m2

- Téc @6 cua hai vat ngay trude khi rdi nhau: v= Ao = Al

- Sau va cham m; tiép tuc dao dong diéu hoa vdi bién do: v=A"0' = 4. \/E ,
m
- Sau va cham m; tiép tuc chuyén dong thing déu theo chiéu ban dau.
- Khoang cach: (V€ hinh minh hoa)
+ Khoang cach khi 16 xo dai nhat lan dau tién: Vat m; ¢ bién duong, vat m; di quing duong A
gian chuyén dong T/4, quang duong chuyén dong m; : v,.T/4
=> Khoang cach: v,.T/4 — A %\
+ Khoang cach khi 10 xo ngin nhét 1in dau tién: Vat m, & bién am, vat m, di quang duong thot g1
chuyén dong 3T/4, quing duong chuyén dong m, : v,.3T/4
=> Khoang céach: v,.T/4 + A.
13*. Con lic va cham (giam tai va cham dan hoi)
- Cong thirc va cham: my chuyén dong v, dén va cham vit m
k

i ) myV, :
+ Mém (dinh nhau): v=—""va o=

n, +m m+m,
2mgyv
V= 0%o
4 gy & s my +m , k
+ Dan hoi1 xuyén tam (ro1 nhau): va @=,—
m

i _mﬂ—m

mﬂ+m

Con lic 16 xo nim ngang
- Vacham tai VTCB: v=v__ = A® => Bién 44
- Vacham tai vi tri bién: A’ = 1/142 +— =5

Tha roi vt
- Téc d6 ngay trudc va cham:
- Roi va cham dan hoi => VTCB khon =v__ = Aw => Bién d0.

2
ndiu | doan x,=Al, =78 => 4= |2 + 2 = Bién do.
k w
$ F iy S By => My, < prmy.g => A’ < p.g Véi -

2 qu(m) <my.g=>mya,, <m,g=>Aw’<g

én dé M: diéu kién vat khong nhic bong
ong khi ¢6 luc dan hoi 16 xo kéo 1én do bi gian.

g=>k(A-Al)<M.g (Viloxo phaigian: 4> Al)

- Roi va cham mém => VTCB

14*. Hai vét dao dong cu

- Con lic lsxo nim

- Con lac 1o xr

F, =F, <=>KAl =m.o'R
- Con lac quay phuong truc 16 xo tao v&i phuong thang dimng géc e : Hop luc dan hdi va lyc cang day dong
vai tro lyc hudng tdm giir cho vét quay tron
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-

L 5 i
cosa cosa

{Ban _kinh _quay:R=Ilsina =(l,+Al)sina

Luc_dan _hoi:F,, =T =

Luc _huong _tam:Tanca =%=>F=P.Tana =F,

w

§
&
Q
D
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CON LAC PON

1. Cau tao: Con lic don gdm mot vat nang treo vao soi day khong gian, vét nang kich thude khong dang
ké so véi chiéu dai soi day, soi day khdi luong khong dang ké so véi khi luong cia vat nang.

2. Diéu kién dao dong diéu hoa:

- B6 qua mo1 ma sat.

- Dao dong bé: ap < 10°.

3. Phwong trinh dao dong:

- Lidg: s=Sycos(wt+ @) hoac a = o, cos(wt + @); voi a= %; oy = %
- Vén téc dai: v=¢"= -G)Sgsin(mt + )= -a)lcq)sin(mt + Q).

- Giatdc dai: a=v’ =- Socos((ot +¢)=-0 *Tagcos(ot + Q)= -0’s =-® ou'
Nhin xét : + Dao dong diéu hoa cia con lic don la chuyén dong cong, bién déi
4. Luc kéo vé (luc phuc hoi) khi bién d6 géc nhé:

S. Cong thirc doc lap thoi gian:

-Lidé cong: S2 =5 +(2)
w
2 vZ
-Lidd goc: af =a’ + =a’+—
. ‘ I’w’ l.g
6. Chu kv, tin s, tin s6 géc ciia con lic d

- Theo dinh nghia: o= J%_ =T= Zn\/z;
g
\: ) - ”~ - K

2T Trong do:T = 271'\/7 /i 2?:'\/7

cuc dai khi vudng dinh: mgl(1 —cos e, ) = mgl(1-cos «, ) = ao
Trong do: 1 1a chiéu dai phan khong vudng dinh, 1': Chiéu dai con lai khi vudng dinh, @, : Bién d¢ goc phia
khong bi vuéng dinh.

G=N.T = NT—>£ £—£—>N =A=>6
, N, T B
- Chu Ki con lic trung phung: T
0 =—"=~ (hon_kem_nhau 1 _dao _dong)
7 -]
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T, = 2At

ay =—fi->a,=a,

- Chu ki con lic va cham: T
T,=—+2At

VD 2 ay=—f->a,=0

7. Bai todn thém, bét chiéu dai

Them chieu dai:l, =1 +Al (4)
Mit khac: B -

Bot _chieu _dai:l, =1 —Al (5)
Két hop (3) va (4) hoac (3) va (5) => Lap hé.
Luu v: Néu khong noéi rd thém hay bot chicu dai

L T N

+ 2= —2 —>l_>1r - 5 => Thém chiéu dai: L=1L+Al
l] T; NZ
2 2
+ 31_3:‘1"—22 £<1~>l <l => B6t chiéu dai: L=IL-AN
ll T; NZ

8. Ung dung con lic don:

- Xac dinh gia tdc roi ty do nho do chu ki va chiéu dai ciia con 13

haybict gid tri trung binh ctia chu ki T :

T=T+ATvachidudail: I =1+Al

2 _ 2
+Tmhg T= 2;rz'\{7—>g=4;21=>g=47r
g T

- Céng thirc x4c dinh gia téc g thwe nghiém bing con lic G

+ Tinh sai s6 trung binh: Ag = [A; +2 TT]_

=> Ghi két qua: g =g+ Ag

Chii ¥: Mot céch tong quét

= m.g+ n.g—y+k.£}2
y z

- Thé nang: W, = mg/(1 - cosa) (goc bat ky)
1 ;. ;
= mglo’ ( dao dong goc bé, dbi don vi:rad)

|
- Conang: W =W, + Wg=mgl(1 - cosay) = —mgt'OL[,

Yéu cau: Cac dai lugng lién quan nang luong phéi dugc d6i ra don vi chuan.
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2 Ghi chi:
+ Co nang bao toan, khong thay doi theo thoi gian.
+ Dong ning, thé nang bién thién tuan hoan chu ki T" =T/2, tan s6 f '=2f,

g S a, n
+Khi W, =nW,=>s=+t—"2— a=+t———,v=1tS,0 .
z n+1 An+1 “Vn+1
+ Trong 1 chu ki ¢6 4 1an dong nang = thé nang, thoi gian giita hai lan lién tiép dong nang = thé nang 1a T/4.
10. Toc dé va gia toc.

- Toc 49 dai: V = [2gl(cosa —cos a,)
+ Van téc cuc dai: ¥, =4/2gl(1-cosa,) <=> Vitqua VTCB: ¢, =0
+ Van tdc nho nhit: V. =0 <=> Vit qua vi tri bién: a, = a,

- Gia téc toan phin: a =./a’ +a’, (giam tai, it kha ning ra trong dé thi cia bod

oo ik ek £ a, =-@’s
+ gia toc tiep tuyen: ]
a, =—g.sina
2
+ gia toc hwéng tim: a,, =a, = VT
11. Lwc ciing day.
- Luc cing day: 7 = mg(3cosa —2cosa,)
+ Luc cang day cuc dai: =mg(3—-2cosa,) => Vatq
+ Lyc cing day cyc tiéu: Tm =mgcosa,) <=>Vit
- Dicu kién diy treo khong bi dirt trong qua

- Gia toc trong trrdng hiéu dung: g ' @F

- Céc trudong hop thuwong gip:

Ngoai ra: =>1= ~&,=>T’
r \eg

¥ By g, chiéu: Néuq>0= FTT E;connbuq<0=> FNE
» Ghi chii: Dién truong gay ra boi hai ban kim loai dat //, tich dién trai diu
- Vecto cuong do dién truong hudng tir ban (+) sang ban (-).

- D0 I6n lyc dién: F = |q‘E = M
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- Néu dién truong nim ngang: g' = ’gz + (E)Z

Mot con lic don treo & tran mot thang may. Khi thang may di xudng nhanh din déu va sau dé
chim dan déu véi cing mt dd 16m ciia gia toc, thi chu ki dao dong diéu hoa cuia con lic 1a T; va Ty. Tinh

1,1 2
=& 1T8 =285+ 5=

e

’ =g—da
chu ki dao dong ciia con Iic khi thang may démg yén: {5 >
& =8g+a

*Con lidc don chiu tic dung luc qudn.

- Lwe quan tinh: F =-ma,
+ D0 lon F =ma
+ Phuong, chidu: ( F T a)
- Gia toc trong chuyén dong

+ Chuyén déng nhanh dan déu a 7T v (v c6 huéng chuyén déng).
+ Chuyén dong cham dan déu a T v.

V=V,
+ Cong thirc tinh gia tdc: At

Vv —v: =2as
- Chuyén dong trén mit phing ngang:

+ = ,’gz +Ey
m
+ Tai vi tri can bang day treo hgp vdi phuong thang dimg "VTCB mdi cua con lac)
E

tanaw-l‘;t-=~—:>a g.tana vag—\ﬂgz—i— y ay & =>$'=T\/C050¢
g

o
Xe chuyén dong nhanh dan déu chuyen dong cham dan déu

*Con ldc d ic do’n chiu tac dung daz Acsimet.

- Lirc ddy Acsimét: D¢ lon: F =DgV , Phuong, chiéu: luén thang ding hudng 1én
Trong d6: + D la khéi lugng riéng cia chit long hay chat khi, don vi: kg/m3.

+ gla gia tdc roi tu do.

+V la thé tich ciia phan vat chim trong chat 1ong hay chét khi d6, don vi: m3.
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—g-Pur g (1-Lury o
Prar Vat
- Chu ki: )
=1+ Luryr
2Py
*13. Bién thién chu ki do nhiéu nguyén nhan (No6i dung giam tai).
+ Buére 1: Xac dinh c6 nhitng nguyén nhan nao lam cho chu ki thay doi.
+ Buéc 2: Xac dinh hé s6 thay d6i chu ki
- Do didu chinh chidu dai : [ AL |- 14¢
T) 28
- Do diéu chinh gia téc : ail Loe
/X A -

- Do thay di nhiét do: o = lc:z.A.t
Tr 2
- Do thay d¢ cao: AT = Evé do do sau: i = £
i R ‘) R
i n : i:

- Do lyc Acsimet: Chan khong chay ding: (%) =

+ Néu téng trén Az, <0 Fm luan dong ho chay nhanh.

+ Pic¢u kién dong ho chay diing: [A?T 4 _l:r}g 7 (%]3 +..=0

dit day(Noi dung giam tai).
Khi con lic dut day vat bay theo phuong tiép tuyén véi quy dao tai d_iém dut.
TH1: Khi vit di qua vi fri cin bing thi dirt ddy lic d6 vt chuyén dong ném ngang véi van téc dau la

(]

r

vén toc licit day.
Van tdc lic d-.'rr"— v, =+2g((l—cose,)
XSy,

Phur i N

Oy:y=_gt

2
p trinhqu)“ftfir:lo'y~ig}‘i—2~;x2
T 25VE Ad(1-cosa,)

TH2: Khi vit dirt & ly d§ o thi vét s& chuyén dong ném xién véi vin toc ban
dau 12 van toc lic dirt day.
Van téc vat lic dut day: v, = J2g€(cosa —Co8q,)

theo Ox : x = (v, cos ).t
Phuong trinh: ) B
theo Oy :y =(v,sina).t — Egt
5
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Khi d6 phuong trinh quy dao : y =(tanar).x — 1 LZ &
2 (vy.cosax)

Hay: y = (tan ).x — 1 % (1+tan’ @)x’
2v,

: : g 1
Chu y: Khi vat dat day ¢ vi tri bién thi vat s roi tu do theo phuong trinh: y = 3 gt’

§
N3
Q
D
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CAC DANG DAO PONG KHAC

1. Dao dong tw do: C6 chu ki, tan sd chi phu thugc cau tao hé, khong phu thude vao céc yéu té bién

ngoai (Vi du: Hé con lic 16 xo, Hé con lic don + trai dat,.....)
2. Dao dong tit dan: x
- La dao dong c6 bién d6 (nang luong) giam dan theo thoi gian do s
tac dung cua luc can, luc ma sét.

- Luc ma sat gz‘mg 16n bién d¢ giam cang nhanh.

- Dao dgng tat dan cham: Khi lyc ma sat moi truong bé, dao
dong con léc 1a dao dong tit dan cham, chu ki tan s6 gan ding = g
chu ki tan so dao dong di¢u hoa.
Con lic 16 xo:

+ D6 giam bién d6 sau 1 chu ki: -

ﬂ.100%=W_W

- Bién d§ giam dan => Khong c6 tinh tuan hoan. c \/ |
| v !
| |

+ D¢ giam co nang ti d6i va do giam bién do ti :

M 1009 =4=4
A
£ 5 o A
+ S0 dao dong thuc hién duge: N = T
+ Thoi_gian_vat_dao_dong_dén_lic_dimg_lai: Ar = N. ®
2
+ Quang_duong_vat_di_dugc_cho_tdi_khi_dt i .. .
g 2umg

= leo‘ <=>umg = K‘xol

V.. =4 —Jco).\/E
m

+Vitri vatde d6 cue dai trong dao it dan:

Luru V: Bai toan tong quat (Ly¢'ma sat | 5 cau két qua chinh xéc cao) (NGi dung giam tai) .

- D0 giam bién d6 sau % chu ki: A4,, = 2“% =2x, Trongdo:kx,=jmg

- Toa d¢ khi vat dung lai sau N ntra chu ki dao dong: x=A4—-2N.x,
Mat khac: —x, <x<x,=>-x,<A4A-2N.x,<Xx,
=> N (12 s6 nguyén ) => Vi tri vat dimg lai: x=A4—-2N.x,
- N 1a 56 1é: Nam bén kia vi tri tha tay
- N 12 s0 chan: Nam cung phia vi tri tha tay
- Thoi gian dao dgng dén khi dimg: N.T/2
1 - Quang dudng di dugc dén khi dimg: s =2N(4—N.x,)

b 4

Con lic don:
n g o " 4F
+ D9 giam bién do sau 1 chu ki: AS, = —=.
m.o
A A ‘3 Sy o,
+ S0 dao dong thuc hién duge: N, = ——=——
ASy,  Agy,
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+ Thoi_gian_vat_dao_dong_dén_luc_dimg_lai: Ar, =N,,.T
W _1me’S,  mgl(1—cosa,)

+Quang_duong_vat_di_dugc_cho_tdi_khi_dimg: S, =
pmg 2 pmg Hmg

3. Dao dong duy tri

- La dao dong ma bién d6 duoc gitr khong d6i bang cach bu thém phan ning lugng cho hé ding bang ning

lugng bi mat mat sau moi chu ki

- Bién d9 khong déi => C6 tinh tudn hoan.

- Chu Ki (tAn sd) dao dong = chu ki (tan so) dao dong riéng cua hé.

- Ngoai lue tac dung 1én hé dugc dleu khién boi chinh co ciu cua hé (phu thudc hé dao dong)

Bai toan: Coni suit dé duy tri dd cin dong co nhé cé cong suit:

4. Dao dong cudng birc.
- K/n: 1a dao dong o giai doan 6 6n dinh cua vt khi chiu tac dung cua ngoai luc bier
nay cung cap ning lm;mg cho h¢, bu lai phan ning lugng bi mat mat do ma sat

- Blen dq khéng d6i => c6 tinh tudn hoan, la mgt dao dong diéu hoa.

- Tin s6 (chu ki) dao dong cudng birc = tin s6 (chu ki) ngoai luc cudng

- Blen dq dao djng cudng buc ti l@ bién d¢ luc cudng birc va phu thude nh 1éch

gilra tan sO dao dong riéng va tan s6 luc cudng birc

- Khi tan s6 (chu ki) dao dong cudng birc = tin s6 (chu ki) riéng ay raeong’huong, bién dé dao dong
I6m nhat

+ Ngoai e doc 1ap hé dao dong.

5. Cong huéng.

- La hién tugng bién d§ dao dong cudng burc da
cucrng birc
- TAm quan trong cia hi¢n twgng cong hwéng: nha, cau, bé may, khung xe, ... déu la nhimg hé dao
dong va co tan sO riéng. Phai can than khong dé cho g chiu tac dung cua céc lyc cudng birc manh, cé
tin s6 bang tan so riéng dé tranh sy ¢ cmg, gdy dao dong manh lam gay, do. Hop dan cua dan ghi ta,
vidlon, ... 1a nhitng hdp cong hudng vo s6 khac nhau ciia day dan lam cho tiéng dan nghe to, ro.

- Pidu kién cong hwéng: o, s w,, T, &ty

ch?

hoan. Luc

dai khi . s6 dao dong riéng bang tan s6 luc

- Anh hwdng cua lwe ma sa
+ Neu luc ma sat bé, bién do co
+ Néu luc ma sat 1on, bién do con

16n goi 1a cong hudng nhon (Cong hudng rd nét)
ong bé goi la cong hudng tu (Cong huong tu)

tudn hoan dé vat dao dong manh nhit:
a chu ki dao dong vat, don vi (s), v 1a téc d6 chuyén dong xe, don vi (m/s).

dap trén duong tro sau 2 thung nudc. Biét nudc trong thing dao dong chu ki 2(s),
co 1 ranh nho. Hoi xe di toc do bao nhiéu nudc trong thimg dao dong manh nhét?

cang 16n va nguoc lai.
Vi du: Con lic 10 xo dao dong cudng birc. Khi tin s6 ngoai lyc cudng burc la SHz va 8Hz thi bién do cudng
burc lan luot la A va As. Biét tan s dao dong rleng cua con lic 1a 6Hz. So sanh Ay va A,

Huéng din: Vi bién d6 A tmg vdi tin s6 5Hz gan tan sé cong hudng (tan so riéng) hon => A, 16n hon.
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TONG HQP DAO PONG

1. Biéu dién vecter quay: Dao dong diéu hoa x= A.cos (ax + ¢) bing vecto quay OM
- B¢ dai: = Bién d¢ dao dong.

- Géc ban dau tao tryc dwong ox : = Pha ban déu dao dong.

- Quay nguge chidu kim dong hd, véi tic do = toc do goc dao dong.

» Ghi chi: ‘

+Neéu ¢> 0 : Véc to quay OM nam trén truc ox.

+Néu @< 0: Véc to quay OM nam dudi truc ox

2. Tong hop hai dao dong diéu hoa: x, = Ajcos(ot + @) va X, = Agcos(ot + @)
- Diéu kién: hai dao dong ciing phuong, ciing tin s6 va c6 do 1éch pha khong doi.

- Bién d0 tong hop: 4° = 4] + A, +24 A,cos(p, — )

A sing, + A, sing,

Acose, + A,cosp,

- Pha ban dau tong hop: tang =

» Ghi chi:
+ Néu x;, x; cung pha : Ap =2kn = Ay =A; Tt A,

+ Néu X1, X2 nguoc pha: A@ = (2k+1)mr = Apmin = |A1 - Az
=> Khoang gia trj bién d¢ tong hop: =

+ Néu x,, x, vudng pha: A = (2k+1) %:> A= (A4 + 4.

+Neéu 4, = 4, =>A=2A1‘COS% haip= = ;(01 — -

+Néu 4, =4, va:Ap=¢,—4 =i?=>A=
3. Tim dao dong thanh phan x, khi
A=A + A’ —24A4cos(p—p,) va

- Ba dao défig &h
- Ba dao dgng ¢

6. Bién do max, min: Str dung dinh ly ham sin trong tam giac v
4 _ 4 _ 4
sing sing, sina,
VD1: Tim diéu kién d& A, 16n nhit khi biét A.

. N A
=——.sing, => 4, =——<=>[sing,]__
sina sing

VD2: Tim diéu kién dé A nhé nhat khi biét A,
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=1

max

A= ,AZ sinag=>4,, = 4 Sina<=> [sina, |
sinq, 1

l)‘ x d & ~ M
7. Biet phwong trinh cia x;, X;3, X312 Tim dao dong x;; x2; X3 va x.
X X.. —X
X1 o 12 + 53 23

_ X1z o X3 — X3 I X1z g X3 ol X3

=X

1= 2 2
* X3 +X23 — Xy
L 3 2
8. Khoing cich 16n nhit giira hai dao dong 0

- Cach 1: Khoang cach hai dao dong x; va x»

Ax=x, —x, = A, cos(mt+@, }=>Ax, = A, (diungmay tinh tong hop )

- Cach 2: V@ véc to quay .

+ Khoang cach 16m nhét khi hai dau mut hai véc to quay song song vdi truc ox.

Q.

t hai %\mﬁng goc vdi truc ox.

+ Khoang cch nhé nhat khi hai dau m

il
<

2
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SONG CO - SONG AM

PAI CUONG VA PHUONG TRINH SONG CO

1. Khal niém so6ng o : Song co la nhing dao dong co hoc lan truyén trong moi trudng vat chét (rin,
long, khi; khong lan truyen trong moi truong chan khong )

2. Phan loai.

- Song ngang:

+ Céc phan tir moi truong dao dong theo phuong vudng goc phuong truyén séng

+ Moi truong lan truyén: rin va trén bé mat chat long.

- Song doc:

+ Céc phan tir méi truong dao dong theo phuong trung phuong truyén song.

+ MGi truong lan truyen ran, long, khi.

3. Nguyén nhéin giy ra séng.

- Séng co tao thanh nho luc lién két giita cac phan tir cia méi truong truyéndéo dong,

- Khi c0 song cac phan tir moi truong chi dao déng tai cho, pha dao dong @ lan truyén di, cang xa
tam(ngudn) dao dong thi dao dong cang tré pha.

4. Cac dac trlrng song co::

- Chu ki, tan s6: Cac phan tir moi trudng noi ¢ séng truyén qua ctidao dong cung chu ki, tan sb voi
nguon phat dao dong. Khi truyen tr mO1 truong nay sang moi dc Chl c6 tan so khong thay d01
- Téc d9 truyén song: La toc do lan truyen pha dao don 0
truong (tinh dan hdi va mat do vat chat méi truon 1
xac dinh.

- Buée song: La quang dudng song lan truyéfi durgle trong mot chu ki.

@ Ghi chi: r.

+ Doi vcn song ngang: Khoang cach gi

n ddy: Bién d0 va ning luong song khong doi.
5 2 W% 2

¢n trén mit nudc (mit phang): W, = < —> 1DA2 Li2hd =4, = z
2xr 2 2zr 2xr

=> Nang luong ti 1€ nghich quang duong song truyén, bién d¢ gidam theo can bac hai quang dudng séng
truyén
1 1/2DA’

a W
+ Song truyén trong khong gian : W,, =—"=5%"=>_D A, =————=> 4,
S € & M Agp? 2 M 47r® 2rJ_
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=> Nang luong ti I¢ nghich binh phuong quang duong song truyén, bién d6 giam theo quang duong song
truyén

S. Phwong trinh séng:
Phuong truyén séng
& 6 L >

2:1:!_“) U =acos((t+o) 2, 4

u zzacos(;ex-—(p— u =aoos(c-x+cp -;]

A ..
( Ngwoc chiéu truyén séng ) ( Cting chiéu truyén song )
» Ghi cha:
+ Song co tuan hoan theo thoi gian vai chu ki T, theo khong gian vdi S 4
+ Phwong trinh toc d dao dong ciia diém M:
i . 2rx
vdaodong = uM(rhen.rﬁm;g:’an__r) = _wA‘ Sln(a)‘t * tp . 7)

+ D§ dbc ciia diy tai ( hé s6 goc dd thi ): Tinh bing dagham trinh s6ng theo toa do x
; 5, 27

a=Tana = Ung (theotoado_x) = AT.sm(cot +@p— A

6. Bi" li"ch iha iii’ra hai diém trén cung 1 p truyén:

- Clng pha: Agp= k27 =>d =kA => Ca€ diém cich nhau nguyén lin budc séng trén ciing 1 phuong truyén
luén dao dong cung pha.

- Nguoc pha: A¢g =2k +1)7z=>

i 1)% => Céc diém cach nhau nguyén 1¢ 1an mét phan hai budc
séng trén ciing 1 phuong ffuyén luén dao déng ngugce pha.

A ? p A b
- Vudng pha: zr: ( =d =2k+1) % => Cac diém cach nhau nguyén 1an 1¢ 1an mot phan tu budc

n luén dao dong vudng pha.

NMN? + Au?

- Song doc: /= MN +Au
+1_=MN+Au,,
+Neu: Au,, <MN =>1 . =|MN-Au,, M N
+Neu:Au,, >MN=>1_ =0
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8. Xac dinh chiéu dao déng ciia cic phan tir méi truong noi cé séng truyén qua:

Suom sau Suin trude Swin san Suén trudc

A
had

Huéng truyén NHIEU XA VA GIAO
THOA SONG CO

1. Nhiéu xa: 1 hién tugng
song khong tuan theo quy luat truyén thang khi truyén qua 16 nho hodc khe hep.
2. Giao thoa séng:
- Nguon két hop, song két hop:
+ Nguon két hop: 1a nhitng nguén dao dong ciing tan so, cung pha hodc c6 do 1¢chp

dbi theo

thot gian.

+ Song két hop: 1a séng do cac ngudn két hop tao ra (C6 ciing tan sb va tai 1 vi tri X4¢ thi 6 1éch pha
khéng doi).

- Giao thoa séng: 1a sy tong hop ciia hai hay nhiéu séng két hop trong d6 coahimg diém cb dinh ma bién
d0 song duoc ting cudng hodc giam bét. Tap hop cac diém co bién d6 tan 0

thanh day cuc dai, tap hgp céc diém co bién d§ giam badt tao thanh dayeurc

- Diéu kién giao thoa: cic song gip nhau phai la cac séng két ho

{Cac gom are dai)

. Ghi chu:

+ Cuc dai gom ca gon 16i va gon 16m, hai cuc dai lién ké dao dongng
+ Khoang cach gitra hai cyc dai hoac hai cuc tiéu lién tiép:; J

+ Khoang cach giira hai gon 16i lién tiép: A hel

ugc pha nhau.

+ Khoang cach gitra cya dai va cuc tiéu lién ké:
+ Hai nguon cung pha: trung truc la cuc dai,

o Y. A el 3 ) _': om arc tie
é, cure tiéu 1a so chin. (Cic gon are iéu)

+ Neu hai nguén két hop dao dong cung bién do: Ble uc dai = 2A, bién dd cuc

tiéu = = 0 (triét ti€u). )
+ Néu hai nguon két hgp dao dong big. ac nhau => Bién do cuc dai = A, + A, , cuc tiéu
=[4,-4,|#0

+ Bién d¢ dao dong tai M:

3. Phuong trinh séng giao thoa tai M cich hai nguén 1in lwot d,, d,:

- Phuong tﬁhﬁpg : on cung pha: Uy, = Uy, = Acos(@t + @)
- Phuong trinh S@M d
L
d

ai song tlr hai ngudn truyén tdi:

—d d,+d d,+d
2_—1).cos(wt — 7 21 LYy=A,,.cos(wt — 7 2/1 L)

+ Bién do song tai diém M: 4,, =24

dl_dl
COSmT——
.

» Ghi chii: Hai ngudn léch pha bat Ki (ni dung giam tdi )
+ Phuong trinh song tai 2 ngudn u, = Acos(ar +¢,) va u, = Acos(at +¢,)
+ Phuong trinh séng tai M do hai séng tir hai ngudn truyén tGi:

Bién soan: Ths Lé Trong Duy - Truong PT Tri€u Son, Thanh Hoa - https:/facebook.com/letrongduy0812
https://www.facebook.com/groups/diem10vatly - Luyén thi diém 10 vit ly; cau hoi hay, kho, la,... Page 30



Uy :ACOS(@I—ZE%L+Q9]) va Uy, :Acos(ag_zﬁ%+@2)

=> PT séng giao thoa tai M: u,, =2A4.cos(x % ;d' -2 ;ﬂ ).cos(wt —

446, (Bt
A 2

4. Cuc dai, cure tiéu ( Hai ngudn cung pha )
- Piéu kién cye dai, cye tiéu:
+ Cuc dai: d,—d, =kA.

+Cyc tiéw: d, —d, = (k+ %),1
- SO cure dai, cue tiéu trong khoang giira hai nguon:
+ S6 cuc dai: R
A A
+ 86 cuc tiéu: AL . &
A 2 . 4 2 ‘
Lwu v: Vi tri cuc dai, cuc tiéu trong khoang giira hai nguon
d,—d=kA _ |, _5S, ki

+ Vi tri cuwe dai: {

= .
d,+d =8,S, 2 2
1
d,—d, =|k+= |1
+ Vi tri cue tiéu: { © [ 2) = dlz%_(k+%)£
d,+d, =§,S,

- S6 cyc dai, cyc tiéu giira hai diém MN bit ki.

+ Xéc dinh hiéu khoang céch tai hai diém dang x¢&
+ TaiM: Ad,, =d,,, —d,,, =MS, —MS, =
+ TaiN: Ad, =d,, —d,;;, = NS, — NS, =.3

+ Thay vao diéu kién cyc dai, cuc tiéu: SO cuc dai, cuctiéu = s6 nghiém k nguyén thoa man.
*S6 cwe dai: d, —d, = kA= Ad,, Ad,

i dlhgitra hat diém MN)

*S6 cure tibu: d, —d, = (k+ )1 => k+ %)/1 <Ad,

5. Hai diém dao dﬁng cu ét: Diém M cé van k di qua, tgi N co van k+a cung tinh chat véi
la so nguyén (1,2,...)

_dl

d
- Piéu kién: {
~d,,

- Tinh chit giaothoa tai diém M,N:
+N§uklﬁsﬁn & MNlacucdaikvak+a
+ Neu Jla spian rigugen => M, N 1a cyc ticu.

nguyén ctia k]= 2 => M la cuc tiéu thir 3.

% o * M
>:>,/SZSl sd; —d =AY () .
L] ‘-‘1.~
Khi dé: , ‘ ’ | Sl
+ Khoang céach d, 16n nhat: Cyc dai gan trung tdm nhat: k=1. d! s
+ Khoang céach d; bé nhat: Cuc dai xa trung tim nhat k= Kpay. | g
- M 1a cue tiéu: ! S

A S;
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& JSZSIZ +d; .
o JE JSZS,Q +dl —di=(k+=)A (*) ™
+dy—d, = (k+)2 2

Khi dé:

+ Khodng cach d; 16n nhat: Cyc dai gén trung tAm nhét: k=0.

+ Khoang cach d; bé nhat: Cuc dai xa trung tdm nhat k= k5.

7. Khoing cich diém M trén trung true gin nhit: Dao dong cing pha, nguoc pha,...véi ngzén.

- D§ 1éch pha M so véi nguon: Ag,, = 27{;‘“
- M cing pha va gan ngu(’in nhit: Ay =k2r=>d, =kA

S5, NS,

Vi: =ki>"12 = => Koo => Ay min)

- M nguoge pha va gin ngudn nhit:
Apy =(2k+1)z=>d, = (k+%)/l

S‘j =kA> S; =k = dmmin)

Vi:

O cua 2 nguon.

- P§ léch pha séng tai M véi ngudn: Ag,, = &
- D{ léch pha séng tai O véi nguon: Ag, =
- Dao dong cing pha gin nhit:

Ap, =A@, +2n =k, =>d ., =
- Dao dong ngugc pha gﬁn nhﬁt'
Ap, =A@, +7 =k, = => OM

8. Khoang cich diém M trén trung truc gin nhit: O ing pha, nguoc pha,...trung diém

pha bat ki (Néi dung giam tai)

Cungpha :Ap=0=>d, —d, =kA
Nguocpha : Ap =7 =>d, —d, :(k+%)i Vo1 Ap =@, — @,

Vuongpha Aqo———>d ~d, —(k+l)/1

szgpnh.a:Ag;.o=0=>d2 —d, =(k+§)l
+ Cyec tiéu: d, —d, =(k+%+¥)ﬁ =><Nguocpha:Aq9=;r=>d —d, =kA vl Ap =@, — @,
T

Vuongpha Ap=— —> d,—d,=(k+ —)/I
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1. Sw phén xa séng. P A o r B g
- Trén vat can co6 dinh: Song phan xa luén nguoc pha séng 5

i ' P
t6i tai diém phan xa: u, = —u, ¥ l T

- Trén vat can tu do(khong vat can) : Song phan xa luén cung
r

pha séng t6i tai diém phan xa: u, =u,
» Ghi chii: ' A
+ Song td1 va song xa cung tan s6 va co do léch pha khong doi

nén day 1a hai song két hop.
- re \ - 5 - + A A ~ A v
+ Song tG1 va song phan xa co eung toc d nhung van toc thi ngugce nhau.

2. Song dirng: Song dimg la séng co ¢6 cae nit, céc bung la nhiing diém b diMn idn (pha
dao dong khong lan truyén).

» Ghi chi: b e v

+ Song ding la truong hop déc biét cua giao thoa gitra song o ! % ‘) \ :
to1 va Séng phén Xa. / l % nit séng ’f‘ ‘\ nitséng "
+ Nhiing vi tri bién d6 song bi triét ti€u tao thanh nut, nhitng vi u\,_f % /
tri bién dg song dugc tang cuong tao thanh bung. - \T -~ ; R ) 7
+ Khoang cach giira 2 nat hoac 2 bung lién tiép nhau la % : - . \_I___/ 4 \ j F

h H
bung sang < H bung séng

|
A e TS — = I o e
1 bd sdng 1bo song 1boséng

; X ol
khoéang cach gitra mét nit va mét bung lién ké e
+ Cac diém nam trén cing 1 b6 lun dao dong cling
dao dong nguoc pha. ‘
+ Bién d bung song dirng: 2A,, Bé rgng bung song

+ Bién d6 song ding tai vi tri cach nat l doan x:

+ Bién d6 séng dimg tai vi tri céch bung@ x: A, =24

d
cos(2z—)|-
( /1)‘
+ Khoang cich ngan nhat gi ic diém gach déu nhau dao dong cung bién d¢ (khong phai nit hoac bung )
la i
4

+ Hai diém M, Nc6 tr 4i cach nhau vé thoi gian tuong tmg goc bao nhiéu thi cich nhau vé mit khong

VD: Séng dirng trén mjt sgi diy dai véi 6 tan s6 biang 5 Hz, véi O 12 mt diém nit va P 1a mjt diém
bung gin O nhit. Hai diém M, N thugc doan OP cich nhau 0,4 cm. Khodng théi gian giira hai I3n lién
tiep li dj cia P bang bién dj cia M, N lin lwgt 12 1/20 s va 1/15 s. Buéc song trén day la ?

Huwong dan:

+ Thoi gian 1 1in dé P ¢6 li d bang bién d¢ ciia M, N lan lwgt la: va => Hai diém M, N

1
20

B | =

=
15

o | —

1éch nhau vé thoi gian la: Ar = et ;
2115 20

+ Hai diém M, N c¢6 trang th4i cich nhau vé thoi gian twong ing géc bao nhiéu thi cich nhau vé mit

27x _ 1(1 1)_2;:.0,4

Kkhong gian goc biy nhidu: @.Ar = = = 10;:.5 == A=9,6(cm).

15 20
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+ 2 tan so gan nhau nhat f, f, ma ti so: v6i A,B 1a hai s6 nguyén lién tiép => Day la séng dimg

S_A
"B

J2
trén day 2 dau c6 dinh va tin s6 nhé nhét c6 thé tao song dimg trén day :  fo., =|f, — f3-

Si_A4
" B

J2

+ 2 tin s6 gin nhau nhit f;, f, ma ti so: v6i A,B la hai s6 nguyén Ié lién tiép => Day la song

dimg trén day 1 diu c6 ty do va tin s§ nho nhit c6 thé tao séng dimg trén day : £, = i ;le —

, ; F
+ Tée do truyén séng theo luc cing day: v = /— (m/s) Trong d6: u= ?(kg /m).
7

+ Day duoc kich thich bang nam cham dién (cudn day): fsa, =2fgien -
+ Day duoc kich thich bang nam cham vinh ctru : fyay =faien.

3. Song dirng hai dau cd dinh (1 diu buge chat diu kia gin am thoa kich thi
+ Hai dau déu la nut.

+ Cong thite: 1:% =k§ Trong d6:k=1,2,3....

4. Song dirng mét dau tha tw do. dau kia géin Am thoa ki
+ Pau cb dinh 1a nit, dau ty do 13 bung.

+ Céng thirc: l=(k+%)% =(2k+1)§ Trong d6:k=1, 20

5*. Phwong trinh séng dirng:
+ PT song tai nguon A: u, = A.cos(w.t +@)cm .

® e "B N E N
; A s AM
+ PT song truyén tur A-> M: u,,,, = A.cos(w.t% ¢ —)cm

+ PT song truyén tir A-> B: u, = 4. corm +—271 7)m
+ PT song phan xa tir B-> M:

B_Co_dinh :uy, =—A.

X [ [—x
v Al @-275 - 22" = F(tud
;:/1)+ (¢ Ty ffi)( 0)
Uy, = u =
Bl 2 A s BB~ Kbl
4 A 2
NG

I i .
) . a

Chi v: Xdc dinh 1i d cua hai diém M,N trén day cach P (1a nut hoac bung) cac khoang xy va xn: Su dung

tinh chat: cac diém trén cung mot bé dao dong cung pha, hai bo lan can ngugce pha => V& hinh xac dinh tinh

chat pha (cung hoédc ngugc) cua M va N.

THI1: M, N cung pha
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{uM = A,,.cos(wt+ ) .t A

_M
uy = Ay.cos(ot+)  uy A,
TH2: M, N ngugc pha
{uM = Ay.cos(@t+9) _ uy _ Ay

Uy =—Ay.cos(wt+p) Uy A,

&
Q

2
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SONG AM . GIAO THOA VA SONG DUNG AM

1. Nguon éim, séng dm.

- Nguon am: la nhitng vt dao dong phat ra song am.

- Séng Am: la nhilng dao dong co lan truyén trong méi truong vét chit rin , 1ong , khi (khong lan truyén
trong moi truong chan khong).

Quan trong: Trong mdi trudong khi , 1ong : séng 4m 1a séng doc; trong méi trudng rén: soéng 4m gém ca
song doc va song ngang.

2. Phan loai séng am.

- Haam: f< 16Hz

- Am nghe duge: 16Hz < f <20.000Hz (Tai nguoi nghe dugc — Am thanh) \
.

- Siéu am: f>20000Hz
».Ghi chii: Tai nguoi thinh nhat ¢ tin s 1000Hz va mang nhi cong huong tot nhét véi dal tan tir 800 -
2000 Hz
- Cam gidc Am : Phy thudc vao ngudn am va tai nguoi nghe.
3. Vén toc truyén Am.
- Viin toc truyén am : Phu thudc vao ban chit moi truong: tinh dan hdi va mat do vat ¢
Nhin chung:

cua mai truong.
. Trong m{t méi, toc dJ truyén am con thay dortheo nhiét do.

- Vit cach am: Pan hoi yéu, kha nang truyén am kém.

- Bai toan: Xac dinh tdc do truyén am trong kim loai:

4. Cac dic trung vat ly ctia séng Am
- Tan s la dac trung co ban va quan trong nhét, khi truye
sO khéng d6i. ()

- Cudng do am: cuong d am la nang lugng

r ﬁa ong nay sang méi trudng khéc thi tan
[
ua mét don vi dién tich dat vuéng goc

am tru

(W/m®) (Séng cau, ding hudng)

7.R*

g hay giam k 1an thi mirc cuong do am tang hay giam 10lg (k) (dB)
=L +10.1g k)(dB)

= L—10.1g(k)(dB)

is6ng am: phu thudc vao tan sd, bién do séng am.

5. Cac’dic trung sinh IV ciia séng Am.

- P§ cao: 1adic trung sinh ly cua am, gan lién véi tan s6 4m. Tan s am cang lon thi am cang cao va nguoc
lai. Do cao cho biét do tram, bong cuaam .

- P to: la dac trung sinh 1y gin lién véi mirc cudng do am, & cing mét tan s6, mirc cuong dd am cang 1on
thi d¢ to cang lon.

- Am sic: 1a dic trung sinh 1y cia am giup phan biét dugc am do cac ngudn khic nhau phat ra. Am sic gan
lién do thi song am (—> phu thudc vao tan s, bién do, sb hoa am,...). Cac am do cac nguon khac nhau co thé
cung bién do, tan s6, do cao, do to nhung khong cung am sic.
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Ngoai ra:
+ Téc dyng cia hfp cfng hwéng : Tang cuong do 4m va tao ra dm sic riéng clia nhac cu.

+ Ngudng nghe: 1a mic cuong d6 dm bé nhét dé co thé gay ra cam giac 4m, ngudng nghe thay dbi theo tan
5.

+ Ngudng dau: 1 mirc cuong do 4m I6n nhat ma tai ngudi ¢6 thé chi duge. Ngudng dau img véi mire
cuong do am 130dB va hau nhu khong phu thudce tan so.

6. Nguon nhac am

- Day dan va ong s#o hai diu hé:

+ Am nghe dugc to nhét khi c6 song dimg: l—ki_k—= 2 ] = k.
2 2f 2]

+ Tan s6 4m co ban: f, = % ,hoadmbac 2: f, = 2.% =2.f,,....Hoa am c6 bac la nhimg s§ nguyén lié

tiép.
- Ong s#o0 1 dau kin 1 du hé:

+Amnghe dugc to nhat khi ¢6 song dirng c'_(k+1;’2)—_(2k+1)— LA —

4.f 4-f

@

+ Tén sb Am co ban: Lb=2%,hoaﬁmbac3: ;;:3.%:3.@,...1{0@1

N3
Q

ic 12 nhimg sb nguyén 1é

lién tiép.

2
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DONG PIEN XOAY CHIEU

PAI CUONG DONG PIEN XOAY CHIEU

1. Nguyén tic tao ra dong dién xoay chiéu
- Dua vao hién tugng cam tmg dién tir: khi tir théng qua khung day bién thién sinh ra trong khung day mot
suat dién dong cam {mg.

- Khung day dit trong tir truong sao cho véc to B yudng géc truc quay.
2. Tir théng, suit dién dong
- Tu thong: ¢ = NBS.cos(ax +a,) = @, cos(ax +a,) (Wb) Voi ®, = NBS = N.O,

e ' 2 d ; -
- Suat dién dong: e=—£ = wNBS.sin(at + a,) = E, cos(ot + —%) (V) vou

» Ghi chi:
+n™MB:a,=0

+B1 mp _khungday: o, =0
+ (B, mp_khungday) = :a,=90" - Q

2
+ Cong thire doc lap: ¢ =¢” + 6_2
@

3. Dong dién xoay chiéu: Co cudng do (hodc dién & diéu hoa theo thoi gian.
- Pién ap: u =U, cos(axt +p,) (V) &

- Dong dién: i=1,cos(ax +¢,) (A)

- D¢ 1éch pha cua dién dp u so vo1 dong dién 11 @ =@, — @,
+ Néu @ >0: unhanh pha hon 1 mét goc ¢

+Néu ¢ =0: ucung pha véi i F'

+Néu ¢ <0: utré phahon i mot géc

4. Gia tri hiéu dung: D3 g cho tac dung gay ra trong thoi gian dai.

e _ Cucd By .. Uy . I
Cong thurc: Hieudung 7 . U Wk T 5
- S chi ciia cac dung cu de 1a gia tri hiéu dung.
» Ghi chi:™
+Piénap u = ﬁ- @) dugc coi gom mét dién ap khong doi U, va mot dién 4p xoay chiéu
Upcos(owt + @) d 1 o doan mach.

+ D¢

co si =1, 1, cos(wx +¢,) => Cuong do hiéu dung la: -

doi chiéu dong dién: i =1, cos(ar +¢,) (A)

: Trong 1 chu ki dau tién dong dién ddi chiéu 1 lan,

trong cdc chu ki tiép theo ddi chiéu 2 lan, trong 1(s) du tién déi chiéu
(2f -1 ) lan, trong cac gidy tiép theo ddi chiéu 2f 1an.
6. Thoi gian dén sang, dén tat:




- Thoi gian dén séng trong 1 chu kiz Az, =4 % véi cosgp, = 2.
w

0

- Thoi gian dén tat trong 1 chu ki: A, = T — Az hodc At, =4 %4 véi sing, = ;— .
0] 0

- Thoi gian dén sang, tat trong thoi gian A7 bat ki: %.mm,d

7*. Gia tri trung binh (No6i dung giam tai)

+ Dong dién biéu thirc dang ham sin, cos theo thoi gian: 7,4, =0.

+ Dong dién biéu thirc dang binh phuong sin, cos theo thoi gian: ha bic => gi4 trj trung binh.

- Cudng d6 hiéu dung (biéu thirc dong dién khac binh thudng): x4c dinh nhiét lugng theo (}:@

i
Q = [ .Rdt => so sanh biéu thirc Q = I*.RT =>Cudng 46 hi¢u dung I.
1]
8*. Dién lwong, tic dung hoa hoc (Noi dung giam tai)
+ Dung di€u ché hoa chat.
+ Dién lugng qua day dan trong thoi gian tir t; dén t; :

g= jf.dr = j!o cos(at + @,).dt =%°(sin(axf2 +¢)—sin(at, + @)

h f

+ Dién lugng qua day trong 1 chuki: ¢, =0.

+Pién lugng qua day dan theo 1 chiéu trong 1/2 chu ki (¢, P e 2
i a x . w At
+ Dién luong qua day dén theo 1 chiéu trong thorgian g ?.ql e

+ Khéi luong chat: m= %éq (gam).
n

+ Thé tich khi thu dwge: n,_, = % @—mm R=0,082, (P) = (atm), (V) = (lit), (T) = (K).

A

2

Bién soan: Ths Lé Trong Duy - Truong PT Tri€u Son, Thanh Hoa - https:/facebook.com/letrongduy0812
https://www.facebook.com/groups/diem10vatly - Luyén thi diém 10 vit ly; cau hoi hay, kho, la,... Page 39



MACH XOAY CHIEU RLC NOI TIEP

1. Mach dién chi chira dién tré thuan R
- Cho dong 1 chiéu va xoay chicu chay qua, gdy ra tidc dung nhiét va khong phu thudc vao chiéu dong dién.
Dién 4p va dong dién luén ciing pha: ﬂ

Dién tro day dan: R = p% (Q)

Dinh luat 6m cyc dai (hiéu dung ): 1, = U; => = %
- Dinh lujt 6m tirc thoi: i=%=> u, =iR. 0

- Cong thirec doc 1ap: — =& = 1% _
]l} UOR Il} UI}R
2. Mach dién xoay chiéu chi chita cuén diy thuin cim L
- Cudn cam thuan dong dién 1 chiéu chay qua hoan toan, cho dong xoay chiéu chay q gay ra tac dung

can tr& goi 1a cam khéng: Z, = wL =27f.L (Q); L tinh bang H (Hen ri)

- Dién dp hai dau cudn cam thuan nhanh pha 7/ so v6i dong dién tron

UI}L UL

- Pinh luatom: [, =—=, I=— . L
ZL ZL

- Cong thirc doc lap:

3. Mach dién xoay qhieu chi chira tu
- Khéng cho dong 1 chiéu va cho dong xoa

©

y qua gdy ra tac dung can tr¢ goi la cam khang:

]- ]. )
Z,=——=—— (Q);Ctinhbdng F (Fara
<= oC 2gc @ i v S
- Dong xoay chiéu “qua” tu goi la dong ch — gdy ra boi su bien thién dién truong gitra hai ban ty.

Dién ap hai dau tu dién tré % so,v61 dong dién trong mach:

Dinh luat om: 7, = (;“C o

- Céng thite doeslap:

+(Z,—Z:) Bog6 Z=+(REF® £(Zs~Zs)

':. Uy T, Fu, R , ¢
Cucdai:U, = \[Ug, + Uy, —Upc )’
Hieudung :U = JU; +U, -U.)
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([[_U_Us U, _Uc
Z R . %
- Cuong d¢ dong dién: </, =%=U0R =U0L U
VA R Z}L ZC
v I
I = memgm coghosogges -
S N/ 7S

. Ghi chu:

sz Ul_diieu

+ Mach cho dién 4p 1 chiéu chay qua => Mach khong chira tu dién va khi do:

+ Hai dién ép u V4 uc nguge pha nhau: “ = 2L

MC ZC
_ D@ léCh pha cha dién ﬁp so voi d{‘)ng ﬂién: tango= Z}_ ;{ZC - UL[; UC
R

+Néu Z, > Z.: Mach c6 tinh cam khang, tang > 0: u nhanh pha hon i
+Néu Z, < Z,.: Mach c6 tinh dung khang, tang <0: u tré pha h

; U |
+Neéun Z,=Z_: tan 0: u,1cung pha, mach ¢6 con hu = =l _ =—, @=—F—
L Q= gp g R JIC
5. Viét biéu thirc dién ap, dong dién
- D0 léch pha di¢n ap so véi dong dién: Tan —>qo O, —P,.
- Dong dién: i =/ .cos(axt +¢,) Trongdo: =0, —p)=> ¢, =@, — 49,}_—2—.
- Dién ap 2 dau mach: u =U,,.cos( rong do: o=@, —@. =>¢, =@p+¢,U,=1,Z.
- Biéu thirc dién ap 2 diém AM bat ki:
+ D¢ 1éch pha AM so voi al
Tanqp(AM) = = g P =2 Puarty =Py T ¢,
+ Dién ap 2 dau AM: u cos(@t + @, )
r Z, =2;<=>0= f_i
K -
6. Thav doi L., - lmax s URmnn ULCmim UrLCmin : U £
Jlrmax o Ea URma.x =U ULC(min)=O

|
URCER:ZC=EZL&URC=
. Diemap khong phu thuge vao R:

1
U €R:Z,=>2c & Uy =U

8. Bai toan léch pha dién ap, dong di€n: dién ap AN léch pha A so v6i dién 4p hai ddu mach AB
Tang ,, —Tang 4

+ Néu dién ap AN nhanh pha hon dién ap AB: Ap =9, —¢,, => TanAg =
1+ Tane ,Tang ,

Z,—Zc e U, -U.
R U,
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Tur cong thirc d§ léch pha: Tang = xac dinh Tane,, ,Tang , thay vao trén



Tang ,;, —Tang

+ Néu dién ap AN tré pha hon dién 4p AB: Ap=¢ , — ¢, =>TanAp =
1+ Tang zTang
ZL _Zc _ UL _Uc

Tu cong thirc d§ 1éch pha: Tangp = B

xdc dinh Tang,,,Tang , thay vao trén
R

. Ghi chi: N

* Poan mach chira L lam dién 4p nhanh pha thém, doan mach chira C lam dién 4p tré pha hon.
* Néu dién ap vuong pha u, L u, : Tang, Tang, =—1.

£ T
* Néu qol+q92=5 = tang.tang, =1
x T
* Néu 1¢I|+!¢2|=5 = tang.tang, =+l 0
* Khi: Uag = Uam + Unp = yp; tgpr VA Uy cing pha = tanup = tanu 4, = tanuy

9. Poan mach RLC ¢é L thay dbi:
- L thay déi dé Upmax) :

3 _Ghi chi:
+ Khi Upmax thi dién ap hai dau mach U nhanh pha 7/2 Ugc

+ Khi L =L, hoac L = L, thi U ¢6 cung gia tri, ti o =1(L+—)
Ly 2 Z11 ZI2
-L dé URLmin [UANmin]:
UR
Zy =05 Uy =—F7——=
JRZ e r'
- L thay d6i dé Ugp may) :
2UR
URL(ma.x) =

JAR* +Z%-Z,

thay doi:

» Ghi chi: . N
+ Khi Ucmax thi dién dp hai ddu mach U tré pha 7/2 Uge: U, =U’ +Up,

R T . N | 1
+ C thay d6i khi C = C, hodc C = C; thi Uc c6 cung gia tri, tim C d€ Ucmax : Z_=E(Z_+_)

c G G

__UR
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- C dé Urcmin : Z. =0 Uz =




; 2 Z ++ AR+ 7?2
- C thay 881 €& Unciman : Upggumy = e — <> 7, = 2N ~
JARZ? =Z,
Chirng minh:

U-\’R2+ZZ
+Upe = = = =

JPrZri 977, \j” T2DF T

R +Z;
2 2
+Dit x=2,20 vi khio sat ham: y =2 4ulc _Zc 22X
R +Z; R +x
i 2 25 X
ym0ms 2R D20 oo 5 g
(R> +x°)
2, 2
xl:ZL—e,/ZL+4R e
Taco:A=Z: +4R* => A = \[Z2 +4R* => -
2 2
. =ZL+,}ZL+4R >0

? 2

Bang bién thién:

x| -» X x=0 *2 +

. 1
- + 0 0 +
by max(x ) i .
I GV: LeTrongDuy - hocmaivi.com )
| (IT)

5 ,~ 20R

Ugc =
(max)
JAR* +Z% -2,
re €6 thé nho nhat. Ta khao sat hai vi tri nay:

<U (1)
(2)
g R U
Z.=0 thi Uy lanhé nhat =>Z. =0=>U pcgin = -
1+%

11. Mach RLC c6 tin sb géc o thay doi:
UR(max) =U

1
Wy =—F—=
N i 75
+ Khi ® = @, hodc ® = o, thi I ( hodc P hodc U c¢6 cling mét gid tri). Dé ching cuc dai: o= \fa),coz
+ Khi @ =, thi Ugmax) , kh1 @ =@, thi Ucmax), khi @ = @, thi Urmax) : @ =+ @,.0-
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+ Khi @ =, hodc @ =, thi dong di¢n hi¢u dung bang nhau va déu nho hon cudng d6 hi¢u dung cuc dai n
lin (n > 1). Bidu thirc tinh R 1a =12 -2

N
+ Mach R,L,C; ¢6 tan s6 cong huong 1a o, va mach dién RyL,Cs ¢6 tan s6 cong huong 13 o, vdi o, = o,
=> Tan s6 cong hudng khi hai mach ghép néi tiép 12 w= o, = o,.
- Tan s6 goc @ thay ddi dé Ucmay :

WL
e pJaLc—-RC?
1 [1 R’
Q)C —_—— ——rer
\c 2

». Ghi chii:Khi thay doi tin s6 goc @ dé Ucmay thi ta c6

+_
i
2 2
2 O + W,

+ Khi ® = o; hodc ® = 0, thi Uc nhu nhau, @ & Ucmay: @, =

- Tén s6 géc o thay ddi dé Uy pay :

u UL
L R JALC - R C?
&

-

» Ghi chii:Khi thay di tan sb goc wfé'” L max thi

_— O
z-zz

+ Khi ® = o, hodc ® = @ thi Uy nhiu nhau, & dé

K] =
D

UL(rnax): _'2~_ e 0 % Gy =gy
@y
+ So sanh thir t @, ¥4 d6 thi dién 4p bién thién theo tan sé: Thir tr cuc dai lan lugt 1a C; R; L
2 : £ B 5L
¢ d6i 48 Urcmay @ @2 = —.——— v6ihésd: [Heso]= =+ /= +—=.R?
4 g "¢~ € [Heso] [Heso=Z @+ ¢
1 . L | o1
¢ ® thay ddi dé Urpmax : @2, = —.[Heso vOi hé s6 : [Heso|= =+, —+=—.R?
Chirng minh:
‘/Rz £ 2 1 1 1
Fle=Urm — gt A 5L 1 .1
R +(Z,~Z.) 1o 22247 2 3 L 1L
R+ Zi 1+ C C o 1€ & @
R4+ ot B o
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2E 1 1 a1 0 2&_ 1
' > g " c e
+Xéth:’§1my= @ Vf‘idﬁtx:a) >0 = y= x:

R +IL.& R+ x [xX+Rx
! ' 3 2 2
(—%.x&—%) .(Lz.x2+R2.x)—(—%.x+%].(Lz.xznk}?z.x) %_xz _%.x_R_Z
yl’=0 ~> > =0<=> C C 2C =0
(I x*+Rx) (£.x*+ R x)
Xét PT
£ £ E_}%Rz
% =0 o5 C\JC2 g N
) iy
3 2 2 4 3 2 2
& 2—%_‘{—}?—2:0: ':L—z £R—2: JE:£ L—z ng =>
G C G G & G c\C £ £ L_ £+ i E_Rz
. & LW C N ¢
X =@ = 7 = ; >0
71 2L
12. Phwong phap giin dd véc to N
Eai toan 01: PP véc-to budc gidi bai toan dién xoay chilu néi tiép
= Chon ngang la truc ddng dién, &ém O Iam géc A hlﬁ M R N C "
= V3 I14n lvot cic véc-to bidu dién céac dién ap, ' .
cung chung géc O theo nguyén tac:
« L—lén. ﬁ
« C-—xubng. -
* R - ngang.
D0 dai cac véc-lo li 1@ vdi cac gia tr hiéu dung
tuong Ung ﬁ‘ _ﬁx i
= Chi tdng hop cac véc-ior dién dp cd lién quan dén O
dir kién cua bai tcan.
» Béudidn cac sé lidulén gian ¢b. 3
* Dya vao cac hdé thoc luong trong tam giac @ 9
tim cac dién ap hosc géc chua biét.

e Porvar an giae vaonyg

T a®=b? .+ c?
b/ o hW =b'c’
7 B
~ \ 1 . 1 " 1
Y 2 2 2
e ae . " b o
a

< -~ b: = .b.

e P01 VOl tam guac bat ka

A
P [O/1i ham cosin: @’ - b* - ¢* —-2bccos A
- ~ = b c
b~ N i ham sin, —— = ~
" . 1’;9 SN SinA " einB  &nC
‘,// ’ \\'\.
[ o B
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Bai toan 02: PP véc-to trwot gidi bai toan dién xoay chidu néi tiép

A i s | [ee
Chon ngang la truc déng dién.

= Chon diém dau mach (A) lam géc.
= V& IAn Irot cac véc-to bidu didn cac dién ap, 1an luot t U
A sang B néi dudi nhau theo nguyén tic: M N
« L-lén. f_}
- C = Mﬂg . 2
- R-ngang. Uy B
D6 dai cac véc-to ti |1é véi cac gia tri hiéu dung twong
rng.
= N&i cac diém trén gian db co lién quan dén dir kién cta
bai toan. F) . .
« Biéu dién cac sb liéu |én gian ab.
* Duya vao cac hé thirc lvong trong tam giac dé tim cac
dién ap hoéc géc chua biét.

O
& :
&
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CONG SUAT DIEN XOAY CHIEU

1. Céng suit tirc thoi: p =u.i= Ulcose + Ulcos(2ot + ¢)
= Ghi chu: ) ) o

+ Codng suat tirc thot bién thién tudn hoan chu ki T/2, tan s6 2f......
+ Cong suit tirc thoi cuc dai: Pmax = Ulcose + UL

2. Cong suit (Cong sudt trung binh):

. . R U

- Hé s cong suat: cosp=— =—=%

¢ g = U

2 2 2
- Congsut: P=Ulcosp=I'R= R .sin(2¢)
22

- Dién nang tiéu thu: W=P.t (J)
» Ghi chi:
+ Khi mach chira thém dién try thuan r: cos¢ = R; E Y ; Y.

+ Tu dién, cudn day thuan cam: Khong ti€u thu dién => H¢ s6 cong suat, cong suét tiéu thu déu bang 0.
+ ¥ nghia hé s6 cong suit: Hé s cong suit cang 16n => cong hai phi tré

3. Cong thirc giai nhanh cac truong hop dac biét

-Khi C=C, Va C = C, thi cong suit nhw nhau, gia tri L: Z, =

r-

- Khi L, Co (hodc f) bién thién va u,i cing pha.

A
U2

r :E
- R bién thigmdé Pyl : R=|Z, - Z_]|

1

= R\E ,COSQP =—=

@ 'Ji
- Mac rC ndi tiép (cudn day co dién tré thuén):
2
+ R thay d6i @é P mach max: P, . S =|Z;—Z|.
2(R+7r)
A o3A ~ Uz 2 2
+R thay dbi dé P trén R max: P, = <=>R=:\rP+(Z,-Z.) .
2(R+7r)

= Ghi chii:Khi thay dbi R dé cong sudt mach cuc dai: R+7=|Z, —Z.| ma R<0=> gi4 tri can tim:
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MAY BIEN AP VA TRUYEN TAI DIEN NANG
1. M4y bién 4p:

- May bién ap la thiét bi dung dé bién dbi dién ap xoay chiéu.

- Nguvén tic hoat dong: dwa vao hién tuong cam img dién tir

2. Ciu tao may bién 4p :

- Cudn so cap N, (ding dua dién ap vao)

- Cudn thir cap N, (dung liy dién ap ra)

- L6i bién 4p: Tac dung tang tir va dan tir, cu tao gdm cac 14 thép ky thuat mong, son cach dién, ghép4at
nhau tao thanh khéi.

3. Cong thirc may bién 4p
N * r r
- Dién ap hiéu dung: % = FZ Trong do: U,, U, 1a dién ap hiéu dung hai dau so ca no

- Cwong d¢ dong:

+ May ly tuong ( bo qua hao phi): P, =P, < U,I, =U,I,

+ Méy c6 hiéusuast H: P, = H.P, & U,I, =HU,I,

Trong d6: P, =U,I, 1a cong suat dién cudn so cip, P, =U,1, la cong suit di€mcudn thir cip.
» Ghicha:

+ H¢ s6 may bién ap: k =N, /N,

+ Néu N, >N, = U, >U, : May tang ap

+ Néu N, <N, = U, <U, : May ha ap
+ M4y bién ap khong c6 kha ning bién dbi tin s6, khéng ho @ truc tiép dong dién khong dbi, dién 1

chiéu. ®
+ Thir cdp ctia may bién ap mac mach RLC: P,

+ May bién ap ¢6 15i gdbm n nhanh nhu nhau:
+ May bién ap quin ngugc mét s6 vong:
+ GOI 1 = By1yong COS(OLHEY mot vong ddy & cudn so cdp thi suat dién dong so cdp va

’
5 e.s-omp = _N 1 ﬁ vong = ¢ il
thir cap:

eor =
Trong dé: n 143" ang quaningugc cudn so cp, ny 1a sd vong quin nguoc cudn thir cép.
2 2
, L , ) 3 = e . U.s'ompz Ul +UR_.mmp - UZ N2
0 trd thudn (Noi dung giam tai): Vol —

Urﬁump = Y UZZ as Ué_m ucap Ul Nl

Trong d6: + P : Cong suit dién truyén di, don vi: W.
+ U: Dién ap truyén tai trén day.
. & o [
+ R: Dién tré day truyén tai, R = p~§.
+ cos @ : Hé sb cong suit trén day truyén tai (thuong cos = 1)
- Cach giam dién niing hao phi: Tang dién 4p trén day truyén tai, dién 4p tang k 1an thi cong suat hao phi
giam k” lan.
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~ £ A PP APhp | g < .
- Hi¢u suat truyen tai: H = e mn V6i P’ = P—AP,, cong suat nhin dugc noi ti€u thu.

- Posutap: AU =U-U'=1.R Véi U la dién ap noi ngudn bit dau truyén di, U’ 1a dién ap noi tiéu thu.
- Khi dién dp U, thi hiéu suit truyén tai Hy, khi dién ap U, thi hiéu suit Hy:

+ Néu cong suat truyén di khong doi: v, = ~H;)
U, (1-H,)

+ Néu cong suat nhan dugc & noi tiéu thy khong di: v, = (-H)).H,
U, (1-H,).H,

- Néu tai ngudn va noi tiéu thu dit may bién ap: i '\ _
Tuyén tai:
San xuat: Cudng dd d.dién: I = I,y = I, Sir dung:
Usa hLa No, . 2l Uss ©Lie Nos
24 _22  pignrd: R=p=(l = AB) - =

Uia ©La Nig ) S Ue e Ms
PA — Drl.‘lIl.‘l — LI‘ZAIZ"A D6 giém thé i &LTAB - [JrgB — L‘rz_.{ - IR .PB = (-'rlBIlB = LIY2BIQB
Cong suat hao phi : AP = Py — Pg = RI?

| s = S
o | e |

== U, S[=
IU]A .tf*.‘ = U2A Ig ?.'T:'I _;f*: UzB DZ

3" - - 5= ’
- D§ sut ip = n lan dién 4p noi tidu thy, dé€ongWuat hao phi giam k 1an nhung cng suit nhan dugc &
fidiy thi Khorig i, digi ap s ady: 2= YK

U k n+l

- P sut 4p = n lin dién ap noi ngud

tiéu thy khong doi khong doi, dién ap 16 —2 =—[n-k(@n-1)]
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MAY PHAT VA PONG CO KHONG DPONG BQ

1. Nguyén tac hoat djng: Dua vao hién tuong cam tng dién tir: Tur thong qua khung day bién thién,
sinh ra trong khung diy mét suét d1¢n dong bién thién cing tan so

2. Ciu tao va cach tao ra suat dién dong xoay chiéu:

- Cau tao: gom hai phan chinh

+ Phan cam: la phan tao ra tir truong (thuong la cac nam cham)
+ Phan ung: la phan tao ra suat dién dong (thuong la khung day)
- Cach 1: Tir truong c6 dinh, khung diy quay

- Cach 2: Khung déy c6 dinh, tir truong quay

B Ghi chi:

+ Tur truong yudng géc vdi truc quay khung day.

+ Phéan quay: Roto, phan dirng yén: Stato.

+ Thong thuong s6 cwe tir = s6 cudn diy clia may.

3. M4y phit dién xoay chiéu mét pha

- Suit dién dong: e= —% = wNBS.sin(aext +a,) = E, cos(at + —%) V)

- Tan s6 dong dién: [ = pn= p.%

: N :
Trong do: p la s6 cdp cuc nam cham, n=— : Toc d§ quay cua rote, d
t

» Ghi chi: :
+ May phéat cong suat bé: phan quay (roto) la khung day qua
+ May phat cong suat 1on: phan quay (roto) la nam

\ding yén la nam cham.
) ung yén la khung day.
u la 2 vong khuyén, mdy 1 chiéu 1a 2 ban vong

4. Mav phat dién xoay chleu b dong dién ba pha
= Cau tao: gom hai phan chinh
- Phin cim: 1 nam chim quay-quanh

cb dinh (phan cam la roto)

. = 2
- Phin irng: gom ba cudn day hean toan'giong nhau, dat 1éch nhau mét goc Tyr

i, = I ,cos(wt)
=8, cos ?ﬂ-) Néu tai dbi xtmg thi <7, = [ cos(wt — 277[)
= Eycos(wr + 2%) iy = I cos(wt + 2%)

- Cach.mic dong dién xoay chiéu ba pha:

+ Mdy phat maic hinh sao: St dung 4 day, cong thic: Uy = J§ Up Li=1, Liu=0

+ May phat mac hinh tam gidc: Str dung 3 day, cong thirc: Ug=U,, ly= N L.

5. Dong co khong dong bo ba pha.

- Nguyén tac hoat dgng: dua vao hi¢n tugng cam ung dién tir va mé men lyc tir tdc dung 1én roto
- Cau tao: gdm hai phan chinh
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+ Stato: gém ba cudn day hoan toan giéng nhau, dat 1éch nhau mot géc 2?7:
+ Roto: 1a khdi try 10ng x6c quay quanh truc ¢d dinh, roto quay téc do < téc do quay cua tir truong.
- Cong suit tiéu thy dién: P =3P ,= 3U,1,cos9,

: P-P )
- Hiéu suat dong co: H = P_};’L_](]{)% —o e gt S
pP
. Ghi chua:

+ Bién d¢ tir truong tai tim mady: B =1,5B8; Vdi B, 1a bién d9 tir truong ¢ tdm do 1 cudn ddy tao ra

R e o 1= : 0 aae b et L B :

+ T6c d§ quay tir truong tai tam: [ = p.T Véi cir 3 cudn day 1a 1 cé@p cuc tur.
. = ~ ~ ‘ ~ ~ ~ . 4 E{]

+ Khi sdd trén 1 cudn day ¢, = E, thi sdd trén 2 cudn day con lai: e, = ¢, = =3

E\B

+ Khi sdd trén 1 cudn day e, = 0thi sdd trén 2 cudn day con lai: e, = e, =

2

+ Cuong do dong dién dy trung hoa (hinh sao) khi tai khong can bﬁng:

bhoa = bphat T phaz Fipnas = L1 LBy pnary + Lo L P phary + L3 L Po phasy

- M4y phat dién 1y twéng mic vao mach RLC: Khi téc do quay cuia rét
dién hi¢u dung (hoac dién ép hi¢u dung hai dau dién tré' R hoac cong

» thi cuong do dong
goai) cung gia tri. Khi

- Néi hai cwe ciia mjt may phat dién xoay chié v6i hai @au cua doan mach RLC méc néi tiép.
Khj réto cia may phat quay vai toc dé n; hoac i dién ap'bicu dung gitra 2 dau tu dién (hqulc hé s cong
suat mach ngoai) c6 cung gia tri. Khi réto quay voi 0 n, thi dién ap hiéu dung gitra hai dau tu ( hoac hé
) cong sut mach ngoai) dat gia tri cuc dai:
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DAO PONG VA SONG DPIEN TU

DAO PONG DPIEN TU

1. Cu tao mach dao dong dién tir LC: Mach kin gom ty dién C va cuén cam thuan L.

2. Hoat ddng: Tich dién cho tu C (kich thich cho mach dao dong), sau d6 chuyén khoa K ndi cudn day L
tao thanh mach kin cho mach dao dong.

3. Nguyén nhin gay ra dao dong: do hién tugng tw cim & cudn day ( Ty cam la trudng hop da

biét ctia hién tugng cam tmg dién tir).

4. Chu Ki, tin sb: 0
1 27
(0=—=>T=—=2fr\lLC
B ®

2
l,=wq,=>w0=>T :—E,.....
@

S. PT dao dong mach LC:
- Biéu thirc dién tich trén tu: q = gocos(wt + @)

- Biéu thirc hiéu dién thé (dién 4p) tirc thoi: u = % = q—c"cos(ait +9) s(

- Biéu thirc dong dién tic thoi: i=q’ = -ogesin(ot + @) = Ic ~)

. Ghi chu:
+ Dién 4p, dién tich trén tu ludn bién thién cung

+ Dong dién bién thién cting tan sé nhung nh T so Vi dién ap, dién tich.

+ Dién truong bién thién trong khoéngr&a hai ban ty? £ = % = Fo.cos(a)r + ¢) => Bi€n thién cung tdn so

, cung pha vo1 dién ap, dién tich tu.

+ Tir truong (cam ng tir) & day: B=47.10"i.N = B,.cos(at + ¢ + %) => Bién thién cling tan sO f,

cung pha véi dong dién.
6. Cong thirc doc lap thoi gian:
.2
0% =4 +'%rlq A,i = v)
w
qZ I-Z
2

jan ngin nhat dién tich tir q; dén @, (Chi xét trén 1 ban — hai ban luon nhidm dién trai

déu)
ot
At=%=m vé6i “w Y I“f“ va (0<q,p, <7)
o o g G
] ] max
w Ghi chu:

+ Thoi gian ngén nhat triét tiéu dién tich tir khi tich day: T/4.
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+ Thoi gian hai lan lién tiép dién tich co do 16n cuc dai la: T/2.
+ Thoi gian gitra hai lan lién tiép dién tich triét tiéu la: T/2.
+ Thoi gian trong mot chu ki ma d¢ lén dién tich khong vuot qua hodc khéng nho hon gia tri g*

Ving li 46 ¢6 do 16n khong vuot qua[_]

Ving li @6 c6 do 16n khong nhé hon

|

1

. |y
i I A X 31‘(:511’1——1

N 4 y,

: ’ Atﬂaongwo.:qua 4 ©

|

0’ I

' // arccos — p

) i <

\ N-’dam:gn}w’:m: =4. ®

FB facebook.com/letrongduy0812

8. Sw twong tw giita dao dong dién va dao dong co. \:( /
Dao dong dién

Pai lugng co | Pai lwong dién Dao don '
X q x’}+ 0 q53+m2q:0
1
V i = —
- JIC
M L (ot + @) q = qocos(ot + @)
| . . s
K C = -0AsIin(ot + @) 1=q’ = -oqesin(ot + @)
F u 2= x4+ (2) g =q" +(=)
w w
n R = kx = -ma’x H=%=L5029'
W, W, (We) 2 W, = %LF
Ly o qz
4 \\ W= — Wya=—
t ‘ (W) =5 4=2c
9. Ning lu’o’ w (Noi dung giam taz)

L 0 1o %_CUg.cosl(a)hL(D)

dlen -
wtmcmg ( cua tu dién): 2 L 2
W, C 05

dlen(max} 2C

W, = %L;‘Z = %L.Iﬁ cos’ (ot + ¢+ g) = %C Upsin® (a1 + @)

- Nang lugng tir truong (cta cudn cam):

\\Y —=FEL
e (max) 2 0

- Nang lugng dién ti: W =W, + W, = %CUé = %ij
2 Ghi chi:
+ Nang lugng dién tir mach LC ly tudng bao toan.
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+ Nang lugng Wyie, va Wy, bién thién véi tan s goc 2, tan s6 2f va chu ky T/2.
+ Thoi gian gitra hai lan lién tiép dong dién triét tiéu, cuc dai,...1a T/2.

+ Thoi gian ngin nhét dién tich triét tiéu sau khi tich dién day 1a T/4.

+ 1> 0 img v6i dong dién chay dén ban tu ma ta xét.

+ Khi'W, =W, ;

tu dien *
1 n
I= i,’ I
n+1

+ Bai toan déng ngat mach LC:
- Dong ( hodc ngat ) mach vao thoi diém dong dién qua cudn day cuc dai: Nang lugng hoan
tap chung ¢ cudn day => NL trude va sau khi dong ngat mach bang nhau

W=W= %C,;.ng = %Cb.Uj 4L,

- DPéng (hoac ngfat ) mach vao thoi diém nang lugng tdn tai ca & cudn day vatu'di ¢ dinh
nang luong trén cac tu thanh phan.

W' = W-W(dien)!u(ﬁen—Mangcan.racdung
1 .
W =2 GUR = U
10. Cac dang dao dong khac (Noi dung giam tai).

~

- Dao dgng dién tir tit dan: hao phi do toa nhiét trén dién tré : an, cudn cam.
i

- Dao djng duy tri:
+ Sir dung tranzito bu lai nang lwong tir ngudn dién cho maeh
mot chu ki.

+ Dao dong tuan hoan; chu ki, tan s6 dao dong
+ Cong suat dién can cung cép duy tri dao do

g dung bang nang lwong hao phi trong

tri = chulkis tin sb dao dong riéng cia mach.

Cuongdo _ hieudung : %LI& = %CUfr.} I=—= c

I,
V2 2 NL
1Cong _suat _can _cungcap: P =A@Z

Diennang _can _cungcap ; =Pt

- Dao dong cudng birc:
+ Dao dong cua mach

ju tac dung ctia dién 4p ngoai bién thién diéu hoa theo thoi gian.

+ Pac diém*™
- Dao dgng ¢4 timh tuan (dao dong dién tr).
- Chu ki, tan §6 nggeudng birc = chu ki, tan so cua dién 4p cudng burc.

1 1€ vdi bién d dién ap cudng birc va d9 chénh léch tan sé dao dong riéng va tan s

1€n: (V€ hinh twong ty cong huong co ¢6 anh huong luc ma sat)
ién d§ dao dong dat gia tri cuc dai khi tan so6 riéng = tan s6 cudng birc.
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PIEN TU TRUONG. SONG DPIEN TU
1. Dién tir trudng

- Dién trwong xody: cac duong suc dién la nhitng dudng cong Kin.

- Tir trrong xody: cac duong strc tir 1a nhitng dwdng cong kin.

- Dién trwdng va tir tredng c6 mdi lien hé mat thiét véi nhau, 13 hai thanh phan ciia mot truong théng
nhét goi 1 dién tir truong. M4i bién thién cia dién truong theo thoi gian sinh ra xung quanh né mét tir
truong xody bién thién theo thoi gian va ngugc lai.

2. Thuyét dién tir Mac —xoen (Gdm 3 ndi dung chinh)
- Bie;n tich, dién trudng; dong dién, tir truong.

- Blen thién cua tir trrong va dién trudng xody.

- Bién thién cua dién truong va tur truong xody.

3. Song dién tur:

- Séng dién tir 1a qua trinh lan truyén cia dién tir truong.

- Dic diém séng dién tir:

+ La song ngang

+ Trong qué trinh truyén séng, vec to E; E luén vuong goc voi nhau va vudng géMucmg truyén
song. Ba vécto v, E, B tuan theo quy tic tam dién thuan (hudng tir E sang
+ Dién truong va tir truong bién thién tuan hoan theo thoi gian, khonggi
+ Séng dién tir truyén dugc ca trong 4 moi truong: ran , long, khi va

dién tir lan truyén véi tdc do anh sang: v=c¢ =3, 10% m/s, tron

+ Song dién tir mang theo nang luong va tuan theo cac quyslus ' xa khic xa, Nang lugng song ti 1€
voi liy thira bac 4 cua tan so.

+ Budrc séng: A=VT =2zvJLC &

B Ghi chi:

e

AC  Cpp—Caiy

k‘ max_ i
‘" Aa B, s r.

+ Tuxoay:<:C=C__ +kc.a @
C=C, ko

+ Ung dung séng dién tir;

- Do khoang cach: d = — Trong do t 1a thoi gian tir khi phat dén khi thu dugc song.

fe ‘&_v_ﬁ
n vat thé bay: v, = = =12 /_\.t =

At
01 gian giira hai lan do; t, 1a thoi gian phat song - thu séng lan do 1; t; 1a thoi gian phat song -

song bing vé tinh: F, = =F =mw’(R+h)=>G M

m 2R
=G =(—) (R+h
hapdan huongtam (R+ h)g (R‘l‘ h)2 ( T ) ( )
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i Somg tir mit dat truyen lén vé tinh,
t30 mitphing ngang géc lia

4. Phin loai séng dién tir:

- Song dai: 4 >1000m ung dung trong thong tin lién lac dudi nudc.
- Séng trung: 100m den 1000m, ban ngay bi tang dién li hip thu manh truyén di xa |
thu nén truyén di xa tot.
- Song ngin: 10m dén 100m, phan xa tot trén tang dién li, c6 1 s6 ving twong d6i nl
hép thu nén dung trong phat thanh vé tuyén.

- Song cuc ngan: 0,01m den 10m, ndng lugng 16m, c6 kha nang xuyén qua ta g
thanh, truyén hinh vo tuyén va lién lac vé tinh.
S. Sw phat va thu soéng dién tur: ;
- Mach thu va phat song dién tir: Gom mach dao dong LC ghép v¢ : J h minh hoa)
- Nguyén tic chung:

+ Phai dung séng dién tir cao tan.
+ Tai noi phat thyc hién bién diéu song: gui song am tan vao % 0 fan => Tao thanh song mang.
+ O noi thu phai thyc hién tach séng 4m tan ra khoi son g

+ Thuc hién khéch dai song am.
- So dd khoi ctia may phat thanh vé tuyén

g bi khi quyén

dién li,rng dung trong phat

May phat

(1): Anten thu.
(2): Chon song.

(3): M,asb bién di (3): Tach song. ‘
(4): Maclﬁ' (4): Khuyéch dai dao dong dién tir &m tan.
(5): Anten (5): Loa.
-IN{ye 6ng dién tir: Dya vao nguyén tic eong hwong dién tir trong mach LC (f = ;)
(= Ghi chii: M
n BiéT séng mang la 1am cho bién dé ciia
dao dong cao tan bién doi theo chu ki ciia Tin higu &m thn t n ‘ ﬂ ”
dao dong Am tan. Bidu ché AM n nﬂ ﬂn n R
| _ e I
+ Anten: Dung dé thu hodc phét song dién tur,
¢6 cau tao 1a mach LC ho. Tin higu cao tén $
+ Anten thu thong thuong 1a loai anten cam ung Song mang

manh véi thanh phan dién trwomg E
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- Phd séng vo tuyén dién ding trong thye té hién nay (doc thém)

Tan s6 Buéc song

10* km-
30-300Hz |3}

10’ km-
300-3000Hz {007

100 km-
3-30kHz 10 kin
30-300kHz 10 km-1km
300 kHz -
Koy 1 km-100m

3-30MHz 100m-10m

30-300 MHz 10m-1m

300 MHz -
3 GHz

Im-10 cm

3-30GHz

30 -300 GHz
A

Tén goi Viét Cong dun
29 it g dung
Tan sb cuc chtra tan s dién mang xoay chiéu, céc tin hiéu do luong tir
T ELF )
ky thap xa tan thép.
Tan s6

. VF chtra céc tan sé kénh thoai tiéu chuén.
thoai
s 4 ox chira phan trén cta dai nghe dugc cua tiéng nof. cho
Téan s6 rat 2 : = & -
VLF  hé thong an ninh, quan sy, chuyén dung, in dur

. nudc (tau ngam).

tThZ’I:g S LF  ding cho din duong hang haigfa hang khiong.
Tin sé tiiggg ;?{o;)ahat thanh thuong mai'séng tfung (535 —
trung binh i

Ciing duoc dung cho danfduong hang hai va hang khéng.

hiéu véi myc dich théng
e #€ hang hai, hang khéng,
uang ba...

Tan so rat
cao WHE h FM tﬁmg mai (88 dén 108 MHz), truyén hinh
wong mii(kénh 2 dén 12 tan s tir 54 - 216 MHz).
ho céc kénh truyén hinh thurong mai tir kénh 14 dén
Tén s6 ke B0, - . .
cr"‘c F cic dich vu thong tin di dong mat dat, di dong te bao,
mot sO hé thong radar va dan duong, hé thong vi ba va vé
tinh.

chi yéu dung cho vi ba va thong tin vé tinh.

it sir dung trong thong tin vo tuyén.
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SONG SANG

TAN SAC ANH SANG. QUANG PHO

1.T4n siac anh sang:

- La sy phan tach anh sang phirc tap thanh nhiéu dnh sang don sic thanh phan; trong d6: tia do 1éch it nhat,
tia tim léch nhiéu nhat..

- Khi tan sac anh sang trang ta thu duoc dai mau bién thién lién tuc tur: do, da cam, vang, luc, lam, cham,
tim; bay mau néu trén goi 1a 7 mau co ban, dai mau thu duoc goi la quang pho.

- Buo'c song 16n nhat 1a tla do (760nm); ngin nhat 1a tia tim (380nm)

2. Anh sang don sic:

- Khong bi tan sac khi qua lang kinh, dugc dac trung boi tan s6 f.
- Chiét suat ctia moi truong c6 tri khac nhau ddi véi nhitng anh sang don sic khaén
chiét suat cang bé va ngugc lai.

+ Budc song 16n nhét 1a do, bé nhat 1a tim.

+ Tan s6 va chiét sudt bé nhit 1 do, Ion nhit 1a tim,

3. Anh sang trang: La tap hop cia v6 s6 anh sang don séc bién thi
0.3810m(2,,,) — 0,762m(2,,)

4. Budc séng va mau sac anh sang
- Anh séng don sac 14 anh sang c6 mot budc séng xic dinh. K4 moi tru:cmg nay sang moi truong
khéc thi toc d§ truyén séng, buéc séng,.... c6 thé thay doi n s6 khong doi. Tan s6 16n nhat 1a tia
tim, nho nhét 1a tia d6 (Xét trong viing nhin thiy).

- Moi 4nh sang don sic ma ta nhin thay déu c6
tir 0,38pum (anh séng tim) dén 0,76pum (4nh s
- Ngoai cac mau don sic con c6 cac mau khong d
khac nhau.

» Ghi chii: (.
- Buéc song khi truyén trong moi tru’@t sudtn: 1’ = i , A la budc séng trong chan khong.
n

song cang lon

n tim, budc song tir

@
ng chén khong (hodc khong khi) trong khoang

1a hdn hop cta nhiéu mau don sic voi nhirng ti 1€

A
- T4n sic 4nh nh (xét A bé):
+ Goc léch tia sang: )
+ Goc 1éch gi § im: AD=D. —-D, .

trén man cach LK 1 doan h: MN = h(TanD,,, —TanD,,)

sini = n,,.sint,,

tim

ic anh sang = LCP (bé nwéc cé df siu h): {sini = n, .8int,
MN = h(Tanr,, —Tanr,))
- Cong thirc lang kinh (ngi dung giam tai):

sini; = n.sinr,

sini, = n.sinr,

A=rn+r,

D= +i,)-4
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£ A o ; A D .+ A4 A
+Gocl¢chcuctleu:xl=12$q=r2=5:>5in7=nsin5.

min

- Tan sic 4nh sang = TK moéng: (ndi dung giam tai)

-

1 1
E—( do l)(g“’g)
) E = (n, _l)(%l‘FFlz) => Be rong:Af = |_f;_m —of
Jin _ (10 1)
L‘fdo (nrim _l)

6. May quang phé: La thiét bi dung dé phan tich chum énh séng phirc tap tao thadh nh
phan don sac. May quang phd gdm ¢6 3 bo phan chinh:

= Ong chuan true: Gom khe hep F va thau kinh hoi tu, tac dung tao ra chum tia
- Hé tan sac Gom 1 nhiéu LK, tao ra chum tia dom sic song song. ' v

- Buong toi (buong anh): Gom thau kinh hdi tu v man anh (kinh mo hodc phim), tde, ddng hoi tu tia don
sic => tao ra anh clia vach quang pho.

7. Céac loai quang pho

Quang pho lién tuc Quang pho vach phat xa
La mot dai mau bién
thién lién tuc. Nhiét do
cang cao thi cang lan dan
tir d6 dén tim

pho vach hﬁp thu

La hé théng cic va

uang cic vach to1 trén
riéng r€ ngan cach

Dinh nghia nén quang ph lién tuc.

Dam khi hay hoi kim loai ¢6
nhiét d6 thip hon nhiét do
ngudén sang phat ra quang
pho lién tuc

Céc chét rin, chét long
Nguon phat | va chat khi & 4p suat 16n
bi nung nong.

- Khong phu thuge ban

chit cuia vat, chi F‘H’

thude nhiét do cua vat. - Phu thudc vao ban chat - O mét nhiét do xac dinh,
- O moi nhiét t phét xa, cc nguyén t6 vat chi hip thu nhimg birc
{ ac nhau thi quang pho khac | xa ma né ¢6 kha ning phét

Tinh chat nhau vé vach, s6 vach, vi tri, | xa, va nguoc lai.
d6 sang => quang ph6 vach - Cac nguyén t6 khac nhau
ddc trung riéng cho nguyén té | cé quang vach hap thu riéng
do. dac trung cho nguyén t6 do.

Xac dinh thanh phan (nguyén to), ham lugng céc thanh phan
trong vit. (Quang phd vach hap thy: dinh tinh; Quang pho
vach phat xa: gom ca dinh tinh va dinh lwgng )

1 twong dio vach quang phé: Nguyén t6 c6 kha ning hép thy birc xa nao thi ciing c6 kha niing
phat xa bfc xa do
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1. Nhiéu xa anh sfng: Nhifu xa 1a hién turong 4nh sang khéng tuan theo quy ludt truyén thing khi qua

16 nho, khe hep.
2. Giao thoa anh sang

- Giao thoa: 1a sy tong hop ctia hai hay nhiéu 4nh sang két hop trong khong gian, trong d6 ¢ nhing vi tri

cuong do sang tang cuong tao thanh vach sang, xen ké vi
tri cuong d§ sang triét ti€u tao thanh vach té1. (bong bong
xa phong miu sac s& => giao thoa)

- Diéu kién giao thoa: hai chim sng 1a hai chum két
hop, do cdc ngudn két hop sinh ra.

Nhan xét: Nhi¢u xa, giao thoa ching to anh sang ¢ tinh
chat song.

3. Cong thirc giao thoa.

- Hi¢u quang trinh: 6 =d, —d, = % ;
- Khoang van: La khoang céch giira hai van sang hoac hai

o As a2 EEEEE
van to1 lién tiép i=—
a
. Ghi chu: ’ ’
+ Khoang cach gitra n van sang hodc van to1 lién tiép:
(n-1).1

n y
+Y nghia ciia khoang van: X4c dinh budc song anh ang.
D

-Vansang: d,—d, =kA =>Vitriv#’ x=kT—=ki

a
+ k =0 la van sang trung tam.
+ k ==1 1a van sang bac 1.
+ k=42 la van sang bac 2.

- Van toi: d, —d, = (k+1/2)A=>

I3

+k=0,-11a van tdi thir nhat.

4. Tai M ¢6 to:

/9N

iag thoa bing 1 4nh sing don sic

- SO vAn sang, toi trén trwdong giao thoa:
L L
+Vansang: —— < ki< —
2 2

FVin il =2 ¢ s D
2 2" 2

+ Khoang cach 1 van sang va 1 vén t6i lién ké: i/ 2. Q
+ Néu thuc hién giao thao trong méi truong chiét sudt n: ghtr 4, k=3 —)_

éi hie 5, k= —

—» Sang t

16i thir 4.k=3 —|

Téi thir 3, k=2
=g
Téi thir 2,k=1
/ —> Séng thir 1, k=-1,
1éi thir 1,k=0 —||| |
—> Vin sang TT. k=0

Téi thir 1,
—> Séang thir 1,k=1,

Sang thir 2, k=2,
—> Sdng thir 3, k=3,

—>» Sang thir 4, k=4,

Téi ther 5, k=4 —| | |

1. AD 1
1 x=(k+=)—=((k+=)i
( 2) a ( 2)

- S0 vén sing, t6i giira hai diém MN cich trung tim lan lwot x,,,x, (x,, <x,):
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+ Van sang: x,, <ki<x, —%Skisg

+ Van tdi: x,, S(k+%)z‘ xe

. Ghi chu:
+ M, N nam cung phia: x,, >0,x, >0; M, N khac phia: x,, <0,x, >0.

+ Néu 2 ddu MN 1a hai van sang: S6 van sang & trén MN la @ +1

1
2 sk g e el g o . MN
+ Néu 2 dau MN la hai van to1: SO véan sang ¢ trén MN la —
1
A A ~ r A oA A A A r . ~ . MN
+ Néu ddu M van sang, N 1a van to1: SO van sang ¢ trén MN 1a —+0,5
1
6. Giao thoa bing dnh sing tring
- Trung tdm la van sang trang, xen k& hai bén la cac dai mau cau vong, ngédn cach oang toi.
= k A’a’o'D _k A’rim'D
' m a a
- S0 burc xa ¢6 van sang, van toi tring nhau tai vi tri x:
X.a

— (1

) (D

<Vantoi:x=(k+l)i—'D-=>)L=L
2 a (k+1/2).D

0,38 um(tim) < A <0,76 um(do) => So _buc

- Bé rong quang phd bac k: Ax=x,, —x,

Vansang:xzk—'D=>2=
a

(2

= k _nguyen _thoaman

7. Giao thao bing nhiéu anh sin

- Van siang trung nhau: x, = x, =>k1.j1'D=k2.jT ) >£=£=Ii=£—ﬂ => k,=A.n
rﬁ a k& 4 & B Bn
e pome | g AD
+ V1 tri van sang trung nhau: x =x, =k, =Mn—
a
-L L
4 —Sx_
+ S0 van trung nhau: < 2i
X X5X,
] z ; E— —— . AD
+ Khoang ¢ n a hai vin trung mau van trung tim: Ax = 4—— (n=1)

a
= Ghi chi:
+ Sﬁ VA ] ua uoc: qunsar . A'rl +N2 _angn}mu 4

dc giira hai van lién tiép tring mau vén trung tim: (4—1) 3 H(@B-1), .

kA k_ Ak _h
"k Ak Ak A
A.D AD 24l A % A A@arD

— =2k, +1). =8 ====2=_=
2a 2a  2k,+1 A i B BQ2n+l)

=> Biéu dién 1an luot k, ko, ks

- Van toi trung nhau: x, = x, => (2k, +1).
; D D
=> 2k, +1=A.(2n+1) => Vi tri van t0i tring nhau: x = x, = (2k, + 1)/1’2— =A(2n+1) /2— :
a a
A.D

Dk ; :
Vg Thingtli: w = =50 W8 oy gyl o & b & 4 AGn+D
a 20 2k +1 24 2, B B(@n+))
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AD

=> k= A.(2n+1)=> Vi tri van téi tring nhau: x = x, = k, == A@n+))

4D
—r

8. Sw dich chuyén hé van giao thoa do nguon, 2 khe chuyén dong (Ngi dung giam

tai)

- Nguyén tic chung: Ludn dich chuyén vé phia nguén tré pha, khong lam khoang van thay dbi.

- Dich chuyén van do ban mdng: Van trung tdm dich chuyén vé phia khe dat ban mong 1

Khaimgms =l
a

- Dich chuyén vén do ngudn S chuyén dong // mat phang chira 2 khe : Van trung tim dich chuyén nguoc
4 A k4 * D
chiéu chuyén dong nguén 1 khoang x, = E.SS "

- Dich chuyén van do ngudn hai khe chuyén dong // mit phing chira 2 khe : Van trun
D+d e

cung chiéu chuyén dong 2 khe 1 khoang x, =

N3
Q
D
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TIA HONG NGOAI, TU NGOAI, RON- GHEN VA THANG SONG PIEN TU

1. Cac dic diém

Tia hong ngoai Tia tir ngoai Tia X
Pinh - La séng dién tir co buéc | - La séng dién tir c6 bude La song dién tir ¢6 budce song
nghia song dai hon 0,76 pm (d6) | séng ngan hon 0,38 um (tim) | tir 10®m + 10" m (ngén hon
- La birc xa khong nhin - La birc xa khong nhin thay budc song tia tir ngoai)
thdy ndm ngoai ving do nam ngoai ving tim - La bire xa khong nhin thiy
nam ngoai vung tim
Ngu(’in - Moi vat nhiét do > 0 K - Cac vat nhiét do > 2000°C. - Ong ronghen, ong cu- l't-g
phat - Diéu kién phét vao moi - H6 quang dién, dén hoi thiy | - Khi cho chim tia e )
truong: Nhiét d vat > nhiét | ngan, cac vat c6 nhiét dg 16n 16n dap vao mot d i
d6 moi trudong, hon 3000°C 1a nhitng nguén | bang kim loai
phat tia tir ngoai manh. Mat
troi 1a ngudn phat ra tia tir
ngoai rit manh (9% ndng
/I danh sang mdt troi
Tinh - Tac dung nhiét manh - Bi nudc, thuy tinh, ... hép
chit (Tinh chat néi bat — déc thu manh. nhung bi 16p chi (kim
trung). - Téc dung rat manh 1én kinh ) vai mm can lai.
- Bi hoi nudc, khi CO, anh. ung rat manh 1én kinh
hap thu manh. - C6 thé 1am mét s6 chi
- Gay ra phan ing hod hoc. | quang. - Lam phat quang nhiéu chit.
- Téc dung lén phim va - Co tac dung ion - C6 kha nang i6n héa cac chit
kinh anh hong ngoai. ; khi.
(khéng tac dung lén phim, 4 - Co tac dung sinh ly manh.
kinh anh thuong)
- Gay ra hién tugng quang
dién. (quang dién trong)
- €6 thé bién diéu nhu r-—dlet khuan, huy diét té bao.
séng dién tir. Y.
Ung - Sy kho, suoi dm trung nude udng, thuc | - Chiéu dién, chup dién dung
dung - Quay phim va c trong y té dé chan doan bénh.

hong ngoai
- Diéu khién tu xa
- Chyp anh bé mat Trai

%ré tinh

Chira bénh coi xuwong
- Xac dinh vét nirc trén bé mat
kim loai

- Chira bénh ung thu.

- Kiém tra vat duc, do bot khi,
vét nirt trong kim loai.

- Kiém tra hanh li hanh khach
di may bay.

. Ghi chu:
Sl

+ Budc séng nhé nhat ctia phd tia Ronghen (tia X) _

+ Tia X ctmg: Budc séng ngin, dim xuyén tot.
+ Tia X mém: Budc song dai, dam xuyén yeu.
2. Thang séng dién tir.
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- Séng vo tuyen, tia hong ngoai, 4nh sdng nhin thay, tia tir ngoai, tia Ronghen, tia gamma déu c6 cung ban
chat 1a song dién tir, chi khac nhau vé tan so (hay budc song). Cac séng nay tao thanh mét pho lién tuc goi la

i i = /1' ;> i int hay > A’.‘un oai = ;L onghen = A’ ana
thang song dién tur. : = i g - .

f o f; gngoai = nhint hay = tungoai < fRongheﬂ £ gama

Tia Tia Tia Anh Sang Tia Song
Gamma | X ‘ Tt Ngoai | Nhin Thay | Hong Ngoai | V6 Tuyen
| | | | | ]
107 m 10 m 0,38 um 0,76 um 10° m >

- Céc tia c6 budc song cang ngén thi ¢6 tinh dam xuyén cang manh, dé tic dung 1éy d&4#m phat
quang cac chat va dé 16n hoa chat khi. Cac tia ¢6 budc song cang dai, ta cang de ¢ tugng giao

thoa nhiéu xa.

- MGdi lién hé tinh chat dién tir va tinh cht quang: n = % =.Jau
» Ghi cha: (Doc thém) ) )

+ Tia am cyuc — Tia catot: 1a dong cac electron chuyén dong toc d¢ 16
+ Tia a : 1a dong céc hat nhan heli (hat anpha - ; He ) mang dién ti
+ Trai Dat nhan dugc 174 petawatts (PW) (10") ctia birc xa matadsgi

khi. Khoang 30% dugc phan xa tr¢ lai khong gian trong khi p
duong va vung dat. pho cua anh sang nang lucmg mat tro1

% la1 duoc hap thu boi cac dam may, dai
Smit eua Trai Dét 1a chu yéu lay lan qua nhin
cac can fr ngoai.

¢ anh sing mit troi).
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LUQNG TU ANH SANG

HIEN TUONG QUANG DIEN NGOAIL THUYET LUQONG
TU ANH SANG

1. Hién twong quang dién ngoai

- Thi nghiém Hez: Ding ngudn sing ho quang dién giau tia tir ngoai chiéu vao tim k&m tich dién am

- Quang dién ngoai: 1a hién tugng chiéu birc xa (4nh sang) c6 budc song thich hop lam céc e bat rakhoi bé
mat kim loai. Céc e bat ra goi la cac quang electron.
2. Dinh luat gioi han quang dién.

- Dinh ludt gidi han quang dién: 4 < A,

3. Lwong tir ning lwong (Gia thuyét pling): Luong ning lugng ma mdiJ8

phét xa hay hp thu c6 gié tri xac dinh goi la lugng tir nang luong: & = hf = %

cntu, phan tu,....

Trong d6: h = 6,625.107"].s hing s6 Pling
» Ghi chi: Sy phat xa hay h:?ip thu cuia nguyén tur, phén t,..... ¢o tinh gia , khong lién tuc.
4. Luong tir anh sang

Chum sang la m¢t chum céc hat pho ton — lugng tir 4nh sang.

MB&i pho t6n ¢6 ning luong: ¢ = hf = %

Cudng do chum sang ti 18 véi sb phéton phat ra trong 1 Q

Nguyén t, phan tur,.... phat xa hay hap thu anh s3 hay hép thu phéton.
Céc pho ton chi ton tai trong tran g thdi chuyé
chuyén dong van tc: v =c = 3. 10° m/s.

S. Ludng tinh séng hat ciia 4nh sing

- Hién tugng quang dién chimng to 4 ang co tinh chat hat.
- Anh sang vira cO tinh séng vira ¢o ti @at => Goi 1a ludng tinh séng — hat. Trong mdi hién tugng anh

ng, y doc theo tia sdng, trong chan khong

sang thé hién rd nét 1 trong hai tinh ché ’ 3
¥n: tinh so nét, thé hién ¢ kha nang giao thoa, nhiéu xa, khuc xa,...
an: tinh Hat cang rd nét, thé hién & kha nang dam xuyén, ion héa,...

iégdié birt e ra khoi lién két

+ Anhs sang budc song cang
+ Anh sang budc song can
6. Cong thoat: Ning luong ca

il @, leV =1,6.10% J .
)‘“ A

7. Niing lu i cong'suit chim sing
]
- Nang lugng ch gc)N photon: W=N_&=N, ’f
in W N
g REUONSang t f =

- Goi cong suat cta ngudn sang phat ra bic xa A dang huéng, R la khoang cach tir nguon dén mit;
dconnguoi 18 dudng kinh cta con nguot, ng la d§ nhay cua mit (so photon it nhét Iot vao mét ma mit con phat

hién ra). ar
-S4 photon do ngurfm sinh ra trong thoi gian t =1(s): N = E - ﬂ — Q
£ E he
A
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I r dg‘ N i AS -
- S6 photon anh sang dén dién tich As = 777,y = 7 "'f"’ cua Con NGUOL: Ne,ye, = AR N

- Mudn nhin dugc vat: nconNguwoi = N =>Khodng cach R

9. Cong thirc Anh —Xtanh vé hién twong quang dién (NGi dung giam tai)

- Cong thirc Anh — xtanh: %~——A+;mv <=>hTC=A+eUﬁ.

0(max)
N e
N I — i i ‘ =D Ne
- Hié“ Sllﬁt quang dién: H=—=% Trongdo » t t
N, W _N.|g
‘Rrguonsang = T o p £ Ng

- Hiéu dién thé ham: La hiéu dién thé nguoc (am) dat vao hai cuc A- K sao chg an toan dong

quang dién (moi e bat ra déu quay trd lai catot): ; ve. . =el, trongdé: U, =

(](ma.x)
» Ghi chii; Néu chiéu dong thoi nhidu birc xa thi chi can xét cho birc co
I6n nhat).
- Dong quang dién bao hoa: Cuong do 16n nhat, moi e bat ra déu di
10. Chuven dong cua quang e trong tlr trlro'ngﬂ\/oz dun

m.v.sin o
e B
27.R

R=

- Chuyén dong xién géc @ : quang e chén dong theo dudng dinh éc voi{ T =

v.sin
@ h=vcosa.T

n trwong(Noi dung giam tai)

11. Chuyén dong quang e

- Bong nédng, van tdc khi dén anot:

1
¢~ Wao(ma) :lel'UAK =W, = |e|‘UAX +5m'v§(max)

y
Feld Bl L
f d
.k . /- H_F__lelUAK
- Gia tGe, thoigian gduong: a4 =—=—"—
m m.d
v=y, +at
‘vz —v; =2.a.s (quangduong _di)den _khi _dung :v = 0)
» Ghi chi:
- Diéu kién quang e chuyén dong thang trong dién — tir trudng: F,,, = f,.. =>l¢|.E =|e|v.B
2
- Ban kinh I6n nhat trén bé mit atot : R =v,. Ll AN
q‘UAK
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QUANG PIEN TRONG. QUANG PHAT QUANG VA LAZE
1. Quang dién trong.

- La hién tugng giai phong cic e va 16 trong nam trong khéi ban dan khi dugc chiéu sang thich hop.
- Diéu kién xay ra quang dién trong: A <1, (4, co thé nam trong ving hong ngoai).

2. Quang din

- Quang din: La hién tugng gidam manh dién tro (tang do dan dién) khi dugc chiéu sang thich hop.

Chu v: Dién tr¢ cua quang dién tro co thé thay ddi tir vai megadm khi khong dugc chiéu sang xudng dén vai
chuc 6m khi dugc chiéu séang

- Quang dién tro:

+ Nguyén tac hoat dong: dua vao quang dién trong - quang dan.
+ Cau tao: Lép ban dan trén do gan cac dién cuec.

+ Hoat dong: Khi chua chiéu sang dién trg 16n khong cho dong chay qua, khi chiéu s
cho dong chay qua => Tac dung nhu 1 khoa dién diéu khién bang as .
+ Ung dung: trong cac thiét bi khuéch dai va diéu khién = 4nh sang.

- Pin quang quang:

+ La thiét bi dung bién ddi truc tiép quang ning (birc xa dién tir) thanh dién nang.
+ Nguyén tac hoat dong: dua vao quang di¢n trong - quang dan.

+ Cau tao: La l6p chuyén tiép p-n trén d6 gin dién cuc.
+
+

Suét dién dong: 0,5 - 0,8V.
Hi¢u suat: dudi 10%

Ung dung: cung cip dién sinh hoat, cac thiét bi vién thong, vé ti au tham do,..
3. Quang phat quang

- Quang phat quang: La hién tugng cic chat hap thy birc
quang > bude séng kich thich (dinh 1y stoc). Mdi
- Huynh quang: hién tuong phat quang gan nh

+

phat ra birc xa khéac. Budc song phat
o cofingt pho dac trung.
1 ngung chiéu anh sang kich thich (dudi

- Lan quang: Hién tugng phat quang con ¢6 thé keo
quang thuong la chat ran.

- Ung dung: den ong phat sang, son ang,....
4. So luge vé laze

- Laze 1a m6t nguon sang cé
- Cach tao laze: bé’lng viéc tao dao mat do (tao moi truong hoat hoa) va dua vao tac dung hdp cong
hudng quang hoc.
- Phan loai: Laze rin, laze(khi, laze/ban dan.
- Pic diém Laze:

+ Tinh don sacr

, d0 sal\léch tuong doi: g ~107".

é: dao md, chita bénh ngoai da..

ong tin lién lac: sir dung trong v6 tuyén dinh vi, lién lac vé tinh, truyén tin bang cap quang. ..
Trong cong nghiép: khoan, cit.. kim loai.

Trong trac dia: do khoang céch, ngam duong thang. ..

Trong giai tri: Cong nghé biéu dién anh sang laze, trong cac dau doc CD, but chi bang. ..

S. Hién tuwong phat xa cAm rng
- Néu mét nguyén tir dang & trang thai kich thich sin sang phat ra photon ¢6 nang lugng & = hf bt gap 1
photon ¢6 nang lugng &’ = & bay ludt qua thi 1ap tirc nguyén tir phét ra photon & cd cung nang lugng, bay
cung phuong

+ 4+ + +
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- Hai song dién tir hoan toan dong pha, dao dong trong 2 mat phang song song.

6. Hlen twong hap thu anh sang (Chirong trinh NC — Nji dung giam tdi)
- Hap thu anh sang La hién twong moi truong vat chét lam giam cuong do sang truyen qua no.
- Dinh luit vé sy hap thu dnh sang: Cuong d6 I ctia chum sang don sic khi truyen qua méi trudng hép

thy, giam theo dinh luat ham mii ciia 4 dai d ctia dudng di tia sang 1 = [pe™*
Trong d6: Iy la cweong dé cuia chim sang t6i méi truong, a la hé sé hdp thu ciia méi truong.

- Hép thu anh sang ctia méi trudng c6 tinh chan loc lwa, hé s6 hap thu ciia méi truong phu thudc,vao
song cua anh sang.

- Chum sang chiéu vao mot vat, gdy ra phan xa, tan xa loc lya anh sang. Mau sic céc
hap thu va va phan xa, tin xa loc lya 4nh sang chiéu vao vat.

-

O
& ’
&
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MAU NGUYEN TU BOR

1. Miu hanh tinh nguyén tir Ro — do — pho
- TAm nguyén tir: 1a hat nhan mang dién tich duong, kich thiroc bé nhung chiém phan 16n khéi lugng
nguyeén fur.
- Vo nguyén tir: GOm céc electron chuyén dong trén cac quy dao tron quanh hat nhan (Gidng nhu céc
hanh tinh chuyén dong quanh mat troi).
- Téng dién tich hat nhan c¢6 d6 16n = dg 16n dién tich 16p vo => nguyén tir trung hoa dién.
Han ché: Khong giai thich dugc tinh bén vimg cta nguyén tir va sy tao thanh quang phé vach nguyén
2. Miu nguvén tir cia Bo: Trén co s& mau Ro- do — pho, bd sung thém hai tién dé mang ti
- Tién dé vé trang thai dirng:
+ Nguyén tir chi ton tai trong mét s6 trang thi c6 nang lugng xac dinh, goi 1a céc trang thal du

+ Khi ¢ trang thai dimg nguyén tir khong birc xa, electron chuyén dong quanh hat nha g

¢6 ban kinh hoan toan xac dinh goi la quy dao dung.

Hé qua:

+ Béan kinh dimg cia nguyén tir Hidrd: » =n*r, voin la s6 nguyén vary=5,3.10"" kinh Bo
+ Quy udc tén goi quy: N 1 2 3 4 |5

Téngoi | K L M N |O

+ Binh thuong nguyén tir ton tai trang thai co ban: n=1 (ndng hrong
nhdn nhat)
+ Trang thai kich thich thir nhat: n—2 kich th1ch thir hai: n=3,.

T
@) 2 :
at e (dua e ra xa vo cung): -

lu’g’ng ciia nguyén ti:

- Tién @@ vé sy birc xa va hap
+ Khi nguyén tir chuyén tur trang

— LZ) Trong d6: m <nva R =1,097.10
n

, o cx 8 0 . f
+ Cong thirc lién hé bude soéng, tan $6: —=—+—=>f = f + f.. in
;an A’mﬁ' j".ki'.l'I
- e ! 3
+ S6 birc xa toi da ciia ddm nguyén tir thu dugce: C> = (-izﬁ Trong dé: C. 14 t6 hop chap 2 ctan.
n—4<ilal

+ 86 birc xa toi da cia mdt nguyén tir thu dugc: n - 1

+ Nguyén tir ¢6 kha nang hap thu birc xa nao thi ¢ kha nang phat xa dung buc xa do.

+ So sanh miu Rodopho (Rutherford) va mau Bo: Gidng nhau vé mé hinh nhung khic nhau co ban vé trang
thai dung (tinh lugng tur).
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+ Mau nguyén tir Bor chi giai thich chinh xéc cho nguyén tir Hidro va céc ion tuong tu, khong ding

05
O
&.
&
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HAT NHAN NGUYEN TU

CAU TAO HAT NHAN. NANG LUQNG LIEN KET

1. Cau tao hat nhan:
- Ciu tao: co kich thudce rat nho (khoang 10" mdén 107" m) duoc cau tao tir cac hat nho hon goi la
nuclon. C6 2 loai nuclon:

+ Proton: ky hidu p mang dién tich nguyén t6 +e, m, = 1,0073u.

+ Notron: ky hi€u n, khong mang dién tich, m, = 1,0087u.

+ 86 proton = Nguyén tir 6 Z , Tong s proton va notron = S6 khdi A ctia nguyén t6=> S6 n
- Ki hiéu hat nhén :

+ Hat nhan ciia nguyén t6 X duoc ki hiéu: ;X

+ Ki hidu nay van duoc dung cho cic hat so cip: Proton : \p,Notron: n, Ele
» Ghi chii; S6 hat nhan, notron, proton trong m(gam) chét ¢ mol khéi M

N, =L N, Véi: Ny =6,023.102
M

+ S hat nhan nguyén tir: N =n

mol*
+86 proton: N.Z, S6 Notron: N.(A- Z).

2. Dong vi

- Pong vi la cac nguyén tr ma hat nhan c6 cung s6 proton Z nhun 6 ngffron N khéc nhau
- Phan loai: Dong vi ben ddng vi khong bén.

- Cac dong vi co cung s6 electron & 16p vo nén ching 6 ci a‘lt héa hoc.
VD: Hidro c6 ba dong vi: ®

+ Hidro thuong| H chiém 99,99% hidro thién
+ Hidro nang; H con goi 1a dotéri; D chiém 0§015%hidro thién nhién

+ Hidro siéu niing; H con goi la triti; T
» Ghi chii: Xéc dinh thanh phan dé‘mﬁ" yén t6: Goi a la % ciia dong vi X; ¢ khdi lugng my, b 1a %
cua dong vi X» cd khoi lugng my, m la luong trung binh nguyén to . Khi do:

am, +bm, =m

a,b

3

n tir barig 1/12 khdi lugng nguyén tir ctia dong vi cac bon 12.
27
kg)

- Pon vi khoi lwgng ng
Ki hi¢u u, L= 1,660
- Hgé thirc Anh-
Trong do: + ¢

g luorn gh1 cta 1 don vi khoi luqmg nguyén ti: luc’ =931,5MeV => lu=931,5MeV/c®.
¢’; eV/c’ ciing chinh 14 dom vj khdi lwgng. 1eV = 1,6.10™J; IMeV = 1,6.10° i3y,

- Nang lucmg nghi: Eo = mg c
- Khoi luc)’ng cuia vat chuyén dong véi tdc do v (khdi lugng twong ddi tinh) 1a:

m= > my , v6i my 1a khéi lugng nghi (khéi lugng khi v = 0).

CZ

- Nang lugng toan phan (nang lugng nghi + dong ning cua hat):
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=my 02+Wd :E0+Wd

4. Lwe hat nhin: 13 lyc tuong tac giita cac nuclon trong hat nhan, 1a lyc hit va ¢6 tac dung lién két cac
nuclon.

- Khong phu thudc dién tich, khong phal 1a luc tinh dién.

- C6 ban kinh tac dung ngin ¢& 10”"° m

- C6 tinh bo hoa: 1 nuclon chi lién két véi nhirng nuclon lién ké.

- Luc hat nhan 1a luc trao déi: Céc nuclon lién két v&i nhau thong qua trao d6i hat mezon

5. Niing lugng lién két ciia hat nhin

- P hut khdi : Khdi lugng ctiia mot hat nhan luén luén nho hon témg khéi lugng cua cac nucldntao tha
hat nhan d6. Do hut khdi cua hat nhan: Am = Zm, + (A - Z)m, —m( ;X )

- Niing lwgng lién két: Wix =m.C* (MeV) (Thay u=931,5MeV/c2)
- Ning lirong lién két riéng: La NL lién két tinh cho 1 nuclon.

+Wg= Hi;’( (MeV/nuclon).

+ Nang luong lién két riéng dac trung cho mure do bén vimg cua hat nhan, @ uong lién két riéng cang
16n thi hat nhén nguyén tir cang bén vung

+ Nhiing hat c6 khdi lugng trung binh, nam trong khoang giita ban 03

N3
Q

50 -70) 1a bén nhét.

2
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PHAN UNG HAT NHAN. PHAN UNG PHAN HACH VA NHIET HACH

1. Phan lmg hat nhan

- Khai niém: Phan tmg hat nhan 1a moi qua trinh din dén su bién ddi hat nhan.

- Phan loai:

+ Phan ung hat nhan tu phat: qua trinh ty phan ra ciia mgt hat nhan khong bén virng thanh céc hat nhan khéac
(Vi du: phong xa)

+ Phan g hat nhan kich thich: qua trinh cac hat nhan tuong tac voi nhau tao ra cac hat nhan # (Vi du:
Phan hach, nhiét hach)

2. Cac dinh luat bao toan trong phin rng hat nhan:

Xét phan (mg hat nhén ;' A+ 2B — ;°C+ /:D

- Dinh lujt bao toan sé Nuclon (s khéi A): D_ 4
- Dinh lujt béo toan dién tich: » Z,,,. = > Z
- Dinh luat bao toan nang luong:

ZPVTmm‘ = ZWSau = m.fmmcz +ZWJ gnang _truocph =mg,.cC +Z dongnang _sauphanung

- Pinh lujt bio toan véc to dong luong: zﬁmﬂc =Y Psu <=> P +Bg=P.+Pp
@ Ghi chi: .

+ Khong cé dinh ludt bao toan khoi lwong, bao toan proton, bao toa
+ Néu phan tmg c6 birc xa dién tir gama: W, =mc® +W, +hf

toanphan —

=D A <= AT A=Az + Ay
<=> i +Zy=73+174

Truoce

Sau

3. Nang lwong phin irng hat nhan:
= Nang lwgng 1 phan ing: W = (Mg - msau)c (thay u= 93 fe™)
+Néu W >0—> phan tng toa nang luong

+ Néu W <0 — phan (g thu ning lugng

+ Tinh nang lugong phan ung theo N
- Nang lugng phan rng theo ning |

ang luong lién két riéng:
- Ning lugng phan inggheo do

, notron ¢6 d¢ hut khdi =0, nang lugng lién két =0, NL lién két riéng =0.

m
an li’ng: ZW = Nhamhan 'W;.Phan_ung = M NA 'W;.Phan_ung >

Trong do: crﬂat e, p

E )

sau => PA =Pc+ PD (vec to P4nam giira Pc va Pp )

S
=
ac
=
£
ac
-
o
&
B)
ac
=
S
us
o
|
[\
3
=
Sl

N e e

Ap dung cong thirc luong gidc xac dinh d6 16n g = Pa
-~
L / g
-~
_ -
ITr’: L i
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4. Phanu'ng_phan hach

- Phan hach l1a hién tugng mét hat nhan niang hap thy mot notrén cham roi v& thanh hai hat nhan nhe hon.
- Phan loai:
+ Phan tng phan hach tu phat (x4c suat bé — it xay ra).
+ Phan mg phan hach kich thich.
- Phan rng phan hach kich thich:
+ Nang lugng kich hoat: Nang lwong t6i thiéu can cung cip cho hat nhan dé c6 thé xay ra phan tmg phan
hach, c6 gia tri khoang vai MeV.
+ Phuong phap: Dung notron chin(notron nhiét) ban vao hat nhan

In+X 3 X D>Y+Z+kn Véik=2,3,4, ..
- Pic diém ciia sy phan hach: mdi phan (mg phan hach sinh ra tir 2 dén 3 notrdn va toa ra mg
khoang vai tram MeV goi la nang lugng hat nhan dudi dang dong nang cua cac manh tao tha
- Phin img diy chuyén
+ Néuk < 1: Phan {mg dy truyén tat nhanh, khong ty duy tri.
+ Néuk=1: Phan tmg day truyen tu duy tri, kiém soat dugc. Nang lugng sinh/fakh
+ Néuk > 1: Phan (mg day truyén tu duy tri, khong soat dugc. Nang lugng phat ra tdng nbfanh va c6 thé
gdy ra bung nd.
2 Ghi chi: :
+ Séan pham sau phan hach khong xac dinh, cung la U™ nhimg san pham ¢
+ Khoi lugng téi han 1a khéi lugng can thiét bé nhat dé phan (mg day fiuyé
+ Nha mdy dién nguyén tir: Nhién li¢u ciia nha may dién nguyén tudd
, hoat dong ¢ ché do k= 1, nguoi ta dat vao 10 cac thanh chira Bo imi,, /.
luong do phéan hach toa ra dudi dang dong nang cua cac hat y & thanh nhiét nang cua 10 va truyen

dén ndi sinh hoi chira nuée. Hoi nuéce duge dua vao lam may phét dién.
W, v 2 :
+ Cong suit 16 phan ng hat nhian: P = —- voi W=NW, = N ) - (doiraJ voi
¢ oda M _phan_ung

IMeV =10°1,6.107"°J ); H: Hiéu suat 16 phan\ng;
+ Téng s6 phan hach diy truyén: Goi ko 12 hé s nha

tong s6 phan hach xay ra sau n phan hz c@ N rantach = No- ’; l1
-

S. Phéan ing nhiét hach
- Phan wng nhiét hach la pha
- Dicu kién xay ra phan irng:

. Nang luong co ich
notron, Ny la sb phan hach kich thich ban dau thi

hai hay nhiéu hat nhan nhe thanh mét hat nhan nang hon.

+ Diéu kién nhiét do: nhiég do hon
+ Diéu kién o — son: mA?
- Nang lugn an rng:
+ La phan ung

¢ triéu do.
10" +10"°s/cm’ véin 1a mat @ hat nhan; Az: Thoi gian duy tri nhiét d6 cao.

khoang vai dén vai chuc MeV.
, phan (g nhiét hach toa niang lugng gap 10 lan phan tmg phén hach.
rng nhiét hach xay ra trén cdc ngoi sao.Vi du: trong long Mat Troi,

. Ghi chii: Goi P I cong suét phat xa ciia Mat Troi thi mdi ngay dém khéi lugng Mit Troi giam di mot

L

lugng bang Cz C2
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PHONG XA. CAC DANG PHONG XA
1. Hién twong phéng xa.

- Phéng xa la hién tuong phan huy tur phat (tu xdy ra) cua hat nhan khong bén tao ra cac tia phong xa va
bién d6i thanh hat nhan khac

- Céc tia phéng xa khong nhin thay dugce nhung c¢6 thé phét hién ra ching do c¢6 kha ning lam den kinh
anh, ion héa céc chat, bi 1&ch trong dién truong va tir truong. ..

- DPic diém cua hién tugng phong xa:

+ C6 ban chit 1a qua trinh bién d6i hat nhan.

+ C6 tinh tu phat, khong thé diéu khién dugc.

+ Khoéng chiu tac dong cua cac yéu to bén ngoai: ap suz"it, nhiét dg, ...
+ La mot qué trinh ngau nhién.

2. Cac dang phong xa.

- Phéng xa alpha o :

+ C6 ban chat 1a hat nhan JHe , mang dién tich +2e, bi l&ch vé ban am cua dién ¢

su ion hoa chét khi

+ Téc d6 chuyén dong 2.10" m/s, trong khong khi di dugc vai cm.
+ So v6i hat nhan me, hat nhan con & vi tri 1ii 2 6 trong bang tuan hoan va e6sd
- Phéng xa béta trir " :

+ Chum electron mang dién tich 4m, b léch vé ban duong cua tu dié
tia o nhung kha nang dam xuyén manh hon tia a.
+ Tée dd c& van tc anh sang, trong khong kh1 di dugc vai met. im-loai vai mm.
+ S0 v6i hat nhdan me, hat nhan con & vi tri tién 1 6 va c6 clng )i
- Phéng xa béta cong B :

+ La chum hat positron c6 khéi luong nhu electro
nang ion hoa chét khi yéu hon tia a nhung kha
+ Tbc d6 cd van toc anh sang, trong khong
+ So vo1 hat nhan me, hat nhdn con ¢ vitri lui 1 6 va ) 18 $6 khéi.

- Tia gamma: Ban chat 13 song dién turé budc song rat ngan (dudi 0,01nm), khong bi Iéch trong dién

truong va tur trudng, ¢é nang luong caqg, a nang dam xuyén 16n va nguy hiém cho nguoi .
» Ghi chi: + Phong xa la phan ing toanang hrong.

+ Tia gamma c6 bén chat kh 1 tia anpha va beta
t phong xa chuyén dong nguoc chiéu nhau va c6 dong anwng ti

+ Trong phon Xa B co con sinh ra ha"[ notrind va ph;ing xa beta trir sinh ra phr:fm notrino
%1 e (beta+)+ Ju(notrino)

@ (beta-)+ v (phan_notrino)

u sau mdi chu ki thi 1/2 s6 nguyén tir ctia chat 4y da bién d6i thanh chét khac.

48, bi 1éch vé ban am cua tu dién, c6 kha
manh hon tia o
et, trong kim loai vai mm.

6i T 1a chu ky ban ra, A la hang s6 phong xa

: % T khong phy thude vao cac tac dong bén ngoai ma chi phu thudc ban chat bén trong ciia chat
phong xa

—In2
£ x_am ik . 5 g e f
- So nguyén tir chat phéng xa con lai sau thoigiant: N=N e 7 = :]
27
In2! m
0
- Khoi lugng chat phéng xa con lai sau thoigiant: m=me 7 = 5
2 T
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Trong do: Ny, my 1a s6 nguyén tir, khoi lugng chat phong xa ban dau

» Ghi chi:

+ Dang khac cta biéu thirc dinh luat phong xa: dN =—ANdt
+ S6 hat san phim = s§ hat da phan ra: Ny, =AN =N, - N

+ % con lai theo khéi luong: —100% =?
my

+ % phan ra theo s6 hat nhan: 27100% =2

my

+ D3 thi dinh luat phong xa:

4. Pong niing hat con: Hat nhan A dimg yén v& thﬁ@h

'f‘ﬁrmoc:FP-sau =>6=ﬁf+ﬁ.{} =>F5C:—E:;D

2o
& I,I/;*'(B‘) o de"(C) (mrruac —mg, )C - H/raa @
i - < A

- S6 chim sang trén dién tich
_N,—-N

NJL

va C theo: AFIBHIC

(Pc TP

mp
Wd(ﬂ) = i WJ(D)
C
=>2m Wa(s) =2m Wd(D}
W Be W

d(D d(B
() = my, (B)
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BAI BOC THEM TU VI MO BEN VI MO
L Hat so ca ) ) )
1.Hat so cap: Hat so cap la nhitng hat c6 kich thudce va khoéi lugng ¢ hat nhan nguyén tir tré xudng. vi du:

€lectron, préton, notron, mézon, muyodn, pion
2. Cac dic trung cia hat so cip
a) Khoi lu’@g nghi m,

Hau hét cac hat so cdp c6 khdi luong nghi khac khong Photén c6 khéi lugng nghi bing khong.
Ngoai ph6ton, trong tu nhién con c6 mét s6 cac hat khac ¢6 khoi lugng nghi bang 0, nhu hat notrind y, hat
graviton. Thay cho my ngum ta con thuong dung dai lugng dac trung la nang lugng nghi E, tinh th he,
thitc Anh-xtanh E; = myc?. Chang han, électron ¢6 my = 9,1.10° lkg va Ey = 0,511 MeV ; protodieg
1,6726.10°"kg va Eg = 938,3MeV.
b) Dién tich f
Hat so cap c6 thé c6 dién tich Q = +1 ( tinh theo don vi do dién tich nguyén t6 e). Hoae'Q
(hat trung hoa). Q duoc goi la lugng tir dién tich, biéu thi tinh gian doan cua do 16u
c S in

pidn ¢o spin bang 0.
d) Thoi gian song trung binh
Trong céc hat so cap, chi cé bon hat khong phan rd thanh cac he
ph6ton, notrind). Tt ca cic hat con lai 1 cac hat khong bénl
ghéri gian song dai, khoang 932s, con cac hat khong bén
s.
3. Phén hat
- Céc hat so cép déu c6 phan hat trong tng
+ Hat so cép c6 dién tich: phan hat c¢6 cling khi lug
+ Hat so cép khong c6 dién tich: p ¢6 cung khoi lugng, ciing do 1én moémen tir riéng(spin) nhung
nguoc chiéu
- Trong qua trinh tuong tac cu
khéi lugng nghi khéc 0 thanh.s
ph6ton. Vi du nhu qua trinh hu

y+y e +e

ac cung mot lic sinh ra mgt cap “hat + phan hat” tir nhirng
sinh cap “ électron + pdzitron™ e +e >y+y

4. Phin loai hat so ci Nguoi ta thuong sip xép cac hat so cip da biét thanh cac hat sau, theo khéi lugng
nghi m, tan,

a) Photon (lug panh sang ) co my = 0.

b)Leptén, gdm & ¢ mhu €lectron, muyon (", ), cac hattau (77 +77),...

0 aE Tap hQ’p cac mézon va céac barion ¢ tén chung la cac hadron.
5. Tworig tic clia cic hat so cdp

a) Twong tac hap din. D6 1a tuong tac giira cac hat vat chat ¢ khdi lugng. Ban kinh tac dung cua luc hap
dan 16n v6 cling, nhung so véi céc tuong tac khéc thi cuong do clia tuong tac hap dan 1a rat nho.

b) Twong tac dién tir. Do la tuong tac gilra cac hat mang dién, gira cac vat tiép xuc gay nén ma sat ... Co
ché tuong tac dién tir 1a su trao d6i photon giira cac hat mang dién. Ban kinh tic dung cua tuong tac dién tir
xem nhu 16n v6 han. Tuong tac dién tir manh hon twong tac hdp dan khoang 10°’1an.
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http: //thiguocgia.net — HE thong quén 1y ngan hang ciu héi, xuit dé thi va thi THPT qudc gia tat ca cic mon !
c) Tlrcrng tac yéu. Bo la twong tac giita cac hat trong phan rd £ .Chang han, phan rd £~ 1a do tuong tac yéu

ctia bon hat notron, pron, électron va phan notriné theo phuong trinh: n— p+e” v Tuong tac yéu cé
ban kinh tac dung ¢ 10™'* m va c6 cudng do nho hon twong tac dién tir khoang 10'* lan.

d) Twong tac manh. D¢ 1a tuong tic gitra cac hadrdn, nhu tuong tac gilta cdc nuclon trong hat nhan, tao 1én
lyc hat nhéan, cling nhu tuong tac dan dé sy sinh hat hadrd trong cdc qua trinh va cham cua cac hadron,
tuong tac gitra cac hat quac. Tuwong tdc manh 16n hon tuong tac dién tir khoang 100 lan va c6 ban kinh tac
dung ¢& 10™"°m (bing ban kinh hat nhan).

6. Hat quac (quark)

a) Liéu cac hat so cip c6 dugc cau tao boi céc hat
nho hon khong ? Nam 1964, nha vat li Ghen- Man da
néu ra gia thuyét : Tat cd cdc hadrén déu ciu tao tir
cdc hat nho hon , goi la quac ( tiéng Anh : quark).

b) Cé sau hat quac ki hi¢u u, d, s, ¢, b va t. cung vdi
cic quac, c6 sau phan quac véi dién tich c¢6 déu . T
nguoc lai. Diéu ki la 1a dién tich cc hat quac va phan ~ Himh 582 C8u tao ciia prﬁlﬁiﬁ@g) vs‘i’mﬂmn ®)

w

.J«éf}'

N g 28 Iz A ;
quac bang +§ +? trdi nguoc voi quan niém trudc

day cho ring dién tich nguyén t6 e 1a dién tich nho nhit. Cac hat quad{ ﬁa éuge quan sit thay trong thi
nghlem nhu‘ng deu 0 trang tha; lién két ; cera quan sat duoc hat quac, m;,do

(Q) (s s,s), ma sau do da tim ra dugc bang thuc 1;gﬁ‘1€m"@01 day’ﬁ‘u %c tnmg nhu du doan

Cho dén nay, nhiéu nha vat 1i da thira nhan s 1 tai cuéi}@t quac va nhu vay, cac hat thuc su 1a so cap

(hiéu theo nghia 1a hat khong thé tach dugc T_an c phan nho hon ) chi gom céc quac, cac lepton va cac

hat truyén tuong tic.

II. Hé mit troi, sao va cac thién ha g

1. Cau tao va chuven dong ciia hé mﬁtt@

a. Hé miit tréi bao som \. / )

- Mat Troi & trung tam HE (vada thién thémy nhét nong sang) ;

- Tam hanh tinh 16n: xung qﬁﬂgh da so hanh tinh nay con cé cac vé tinh chuyén dong (Trai dat c6 mot vé

tinh 1a mit tring) ; Q

- Cac hanh tinh ti hon g01 la tiéu hénh tinh, cac sao chéi, thién thach ... giita qu dao hoa tinh va mgc tinh

nguoi ta da phat hién duac hang ngan tiéu hanh tinh.

- Néukeé tt"f“mgt tro f%@aa,‘thl tam hanh tinh 1én lan luot c6 tén goi la: Thuy tinh (con goi 1a sao thuy), kim

tinh (sao kim ”“qm}l;om —sa0 mai”), Trai dat, Hoa tinh (sao Hoa), Mdc tinh (sao mdc — hanh tinh 16n nhat),

Tho tinh (sao th@, Thign vmﬁlg tinh (hay thién tinh), va Hai vuong tinh (hay hai tinh).

- bé do klm cach tir cac hanh tinh den Mat tro1, nguoi ta dung don vi thién van (ki hi€u dvtv). 1dvty

bang@khaﬁbg cac\ Tral dat dén Mait troi, xap X1 banngO triéu kilomét.

b);_Dleu daﬂﬁ{ch v 1a tat ca cac hanh tinh déu chuyén dong quang Mat tro1 theo cung mot chiéu (chleu
(thudn), va gan'nhu trong ciing mot mat phang. Mt troi va céc hanh tinh déu quay quanh minh n6 va deu

quay th% chiéu thudn (trir kim tinh). Toan bd hé Mit troi quay quanh trung tim thién ha cta chung ta .

¢) Biét chu ki va ban truc 16n cta quy dao cua cac hanh tinh ( xac dinh dugc bang phuong phap thién van do

ludng) tir dinh luat I Ké-ple nguoi ta da tim thay rang khéi luwgng cua Mat tro1 1on hon khéi luong cua Trai

dat 333 000 lan, tirc 1a bang 1,99.10°kg (1).

2. Miit troi

a) Cau truc ciia mit troi: Nhin tonh _quat, Mat tro1 duge cau tao gom hai phén 1a quang cau va khi cau.

* Quang cau Nhin tir Trai dat ta thay Mat troi c6 dang mot dia sang tron va ban kinh goc 16 phut ( Hinh

59.5). khdi cau nong sang nhin thay nay dugc goi la quang cau ( con goi la quang quyén, c¢6 ban kinh

khoang 7.10° km)
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Khm luo*ng rleng trung bmh cua vat chat trong quang cau la1400kg/m Can clr vao dlnh luat buc Xa
nhiét nguoi ta tinh dugce nhiét d§ hiéu dung cua quang cau vao khoang 6000 K, con nhiét dj trong long Mat
tro1 vao cd tren chuc triéu do.

* Khi quyén Miit troi. Bao quanh quang cau c6 khi quyen Mit troi. Khi quyén Mit troi dugc ciu tao chu
yéu bai hidro, heli... vi c6 nhiét d rat cao nén khi quyén co6 dac tinh rat phirc tap. Khi quyén duoc phan ra
hai 16p co tinh chat vat li khac nhau la sac ciu va nhat hoa.

Séc cau la lop khi nim st mit quang cau c6 do day trén 10 000 km va c6 nhiét d khoang 4500k

Phia ngoai sdc cau 1a nhat hoa (Hinh 59.6). Vit chét ciu tao nhat hoa & trang thai ion hoa manh (goi la trang
thai plaxma). Nhiét d¢ khoang 1 triéu d¢. Nhat hoa c6 hinh dang thay doi theo thoi glan.
b) Niing lwong cia Mt troi

Mﬁt trc‘ri lién tuc I:n’rc xa nﬁng lucmg ra xung quanh Luong nﬁng lucmg bl'rc xa cua Mat trb‘i truyé vu

H, Ket qua do H & céc dai vat li dla cAu trén thé gi01 va trén céc tram v try ngoa1
tri s6 nhu nhau va H = 1360W/m” . Tir d6 suy ra dugc cong suit birc xa nang f
3,9.10°W !

tuy theo ting thm ki con xuét hién nhleu dau vét khéc : vét den, bl
Vét den c6 mau sam tdi, nhiét do vét den vao khoang 4000k (Hi

(Hinh 59.7b).

* Nam Mat trdi c6 nhiéu vét den nhét xuat hig
den xuat hién nhat goi 1a nam Mt trdi tinh.
Qua theo ddi tir dau thé ki XIX dén nay, nguoi ta tha
quan dén s6 vét den trén Mit trdi. Chu ki hoat dong cua
3. Trai dat _
Tréi dat chuyén dong quanh Mt troi 1? médt quy dao gfin tron. Truc quay cta Trai dat quanh minh né
nghiéng trén mit phang quy dap mot goc23-27 .

a) Cau tao ciia Trai Dat
Trai Pat c6 dang phong cu ( h ai cuc ), bin kinh cta xich dao bang 6378 km, ban kinh & hai cuc
bang 6357 km. Khéi lugng riéng binh la 5520 kgf’m (Hinh 59.8). Dya vao cac nghién ctru tinh chat
truyén séng dia chdn, ngudi ta cho rang Trai Dat c6 mot c4i 16i ban kinh vao khoang 300 km, c¢6 ciu tao chii

yéu la sit, niken (nh' o phan nay vao khoang 3000 +4000 °C). Bao quanh 15i 1 16p trung gian, va
ngoai cung la 1opx ang 35 km dugc cau tao chu yéu boi da granit.Vat chat ¢ trong vo ¢ khoi
luqng rleng 33 l'

Dat 384 000 km c6 ban kinh 1738 km, c6 khéi lugng 7, 35. 10% kg (Hinh 59.9). Gia tdc

| at trang 1a 1,63 m/s”. Mat tring chuyén dong quanh Trai dat v6i chu ki 27,32 ngay.

12 Wen dong cuaTrai Dat, Mat Trang con quay quanh truc cua nd v6i chu ki ding bang chu ki
Midong quanh Trai Dat. Hon nita, do chleu tw quay cung chiéu véi chiéu quay quanh Trai dat, nén Mat

on huéng mot nira nhét dinh ctia n6 vé phia Trai dat

Do luc hap déan bé nén Mit Trang khong gir dugc khi quyen No6i cac khéac, Mat Tring khong c6 khi quyén.

Bé miat Mit tring duoc phu mot 16p vat chat x6p. Trén bé mat Mat Trang c6 cac  day nui cao, ¢6 cac vung

bang phang dugc goi 14 bién (bién da, khong phai la bién nudc), dic biét 1a cé rat nhiéu 16 tron & trén cac

dinh nui (c6 thé 1a miéng nui lira da tat, hodc vét tich va cham cua cac thién thach).

Nhiét do trong mot ngay dém trén Mat Trang chénh léch nhau ratlon ; & vung xich dao cua mat Mat Trang,

nhiét d6 luc giira trwa 1a trén 100 °C nhung lic nira dém lai 13-150 °C . Mit Tring c6 nhiéu anh huéng dén
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Tra1 Bat ma ro ret nhat la gay ra hlqn tu'(mg thuy trleu Can hm y rang khi quyen Tral Bat cung bl tac dung
cua lyuc triéu (trleu), dang 1én va ha xuéng vd1 bién dg 16n hon bién d§ cua thuy triéu rat nhiéu lan.
4. Cic hanh tinh khic. Sao chéi. Thién thach.
- Sao choi: 1a loai ( hanh tinh) chuyén dong quanh Mat tro1 theo nhirg quy dao elip rit dep ( vién diém c6
thé vuot ra ngoai quy dao cua hanh tinh xa nhat ). Hinh 59.10 la anh chup cua sao chéi Ha- lay (Halley). Pic
diém cua cac sao choi 1a ¢6 kich thude va khoi lugng nho (thuong co ban kinh vai kilomét)
Pugc cu tao bdi cic chat d& boc hoi nhu tinh thé bang, améniac, métan.... Chu ki chuyén dong cia sao
chéi quanh Mat Troi khoang tir vai nim dén trén 150 nam.

Khi sao chdi tién gan dén Mat Troi, do sao chdi c6 khéi lugng bé, cac phan tir hoi chiu tac dong cuia apsuat
anh sang Mat Troi 16n hon luc hap din nén bi “th6i” ra tao thanh cic duéi (Hinh 59.11). C6 nhimn
thuoc loal thlen thé khong bén vung

vet séng kéo dai vit trén nén trc'Ji, 201 1:31 sao bang. b6 chinh 14 thién thach bay -'-.3.
sat manh, néng sang va boc chay. "
S. Sao va thién ha

a. Sao: La thién thé nong sang, giong nhu Mat Troi, nhung & rat xa ching tadCac sao dugce tao ra tir nhiing
dam tinh van khong 16. .

- Khm lugng cua céac sao quyet dinh sy tién hoa ctia sao: Sao c6 khoi lugngrfus
troi tién hoa thanh sao chit sang, sao ¢ khoi luong tur 10 -=> 10
punxa, 16 den.

- Nhiét do cac sao tir 3000° K (lanh nhét - mau do) dén 50.
nhiét do 6000 K (mau vang)

C6 mdt so loai sao didc biét: sao bién quang, sao | ‘
thé trong vii try con ¢6 16 den va tinh van.

+ L3 den: 1a thién thé dugc cau tao tir notrop’nhthg véi d6 16n, két qua tao ra xung quanh trudng hap
dAn cuc manh: hiit moi thir vé phia né ké ca an sang(be ong 4nh sang)

+ Tinh véan: 1 nhimg dam bui khi khon lo :
b. Thién ha: La mgt hé thong gom ré

- Phan loai: C6 3 loai thién ha chinh

+ thién ha xoan d¢: Dang det nhu cai
+ thién ha élip: it khi, khoi
+ thién hé khéng dinh hinh(

)-> 1 lan khéi luong mat
¢ mat troi1 tién hoa thanh

(norig nhit — mau xanh lam). Mat troi

n,...Ngoai ra trong hé théng cac thién

ong déu): hinh dang khong xac dinh giéng nhu nhitng dam may.
udc loai thién ha'xoan oc, chira hang vai tram ti ngoi sao, c6 duong
kinh khofmg 100.000 na ing, la mot hé phang giong nhu mdt cai dia: Tam ngan ha phong nhat day

khoéang 30.00 .4 quay quanh tdm ngan ha vé1 van tbc 250km/s . Thién ha gan ngén ha ching ta
nhat 1a thién ha [TE N

. no 16m (Big Bang)
huyét Big'Bang cho rang vii tru dugc tao ra boi mot vu nd “vi dai” cach day khoang 14 ti nam, hién
“nay tiép, tuc dang din nd va loang dan. Theo thuyet Big Bang, tai thoi diém t =107 s (thoi diém plang) vii
tru kich tHurée 10*°m, nhiét do 10> K, mat do khéi luong: 10°! kg/cm’® vil try tran ngdp cic hat nang lugng
cao: electron, quac,.. Cac nuclon dugc tao ra sau vu nd 16n 1 gidy; cac hat nhan nguyén tir dau tién sau 3
phut; cac nguyén tu dau tién sau 300 nghin nam; cac sao, thién ha sau 3 triéu nam.
- Cac sy kién thién van:
+ 86 thién ha trong qua khir nhiéu hon hién nay: Vii tru lién tuc bién doi
+ Cac thién ha dang chay xa hé mat troi, tc do chay xa cua thién ha ty 1€ vdi khoang cach d gitra thién
ha va chang ta ( dinh ludt Hop -bon): V =H.d
Trong d6: H 1a hang sé Hép — Bon, H = 1,7.10” m/s.ndm 4nh sang
=> Quang pho do cac thién ha phat ra ma may thu thu dugc 1éch vé song dai (phia vach do)
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Bu‘c xanen ciia vu tru phat ra dong deutu mol phla tuo*ng ng VOl nhlq:t do 2 7K (thucrng lay3 K)
tuong img budc song 3cm.

THUYET BIG BANG

MO PAU: Su gtaf thich nguon goc cua vii tru luon la dé tai gay nhiéu franh cai o moi thoi dai. Boi vi
no khong chi mang y nghia don thudn ve mat khoa hoc ma con co y nghia vé mat thé gici quan va phuon
phap luan khoa hoc. Co nhreu gia thuyét ve nguon goc ciia vii try nhung trong thé ki XX t‘huyet‘ dwoc nhiéu
nguoil chap nhén do la thuyét Big Bang. Bai viét nay sé gioi thiéu mgt cach so lugc vé thuyét nay.
1. THUYET BIG BANG LA GI?

Dua trén ly thuyét ciia nganh vat ly cac hat co ban, qua nhitng phuong ti€n quan sat, tinh todn va kéfiqua
thuc nghiém trong nhu‘ng may gia toc, vat ly thién van hién dai cho rang vi tru dugc tao ra cach
14 ty ndm do mét vu n6 Nguyén Thuy vi dai g01 la Big Bang(Vu No Ion). Vi tru Nguyén th
dam swong mu mo ao. Theo nhig nghién ciru cua thi€én van hoc hién dai, nhing thlen 1
hanh tinh dugc hinh thanh tir nhirng dam khi khong 16 bi co va dong lai vi strc hut cud truor an trong
dam khi, rdi sau d6 nd tung ra. y "

Nam 1985 ¢6 mot nha vat ly da nhan x¢t tai hoi nghi khoa hoc: "Viée vl tri]
khoang 14 ty nam trudc ciling chac chén nhu Trai Dat quay xung quanh Mat Troi".
thé nao ma ma ho tin tuéng nhu vay?. A 4 )

Khoéng nén hinh dung rang Big Bang glong nhu vy nd cua mot qua phagkhdng 16,/ma ban ¢o6 thé dung
lang ra mot bén dé quan sat. O day khong cé mot bén nao hét, vi Blg Bang 1 bleu hlen ra dm cua chmh
khong gian, thoi gian. Bay gio chung ta ching ta hay xem cai gi da xay ra'sa N
gian khac nhau. 'a
T d‘:em Zero Br,g Bang dén 10%s. Trong khoang thoi gian cue nhg
duoc rat it, bo1 vi cac dinh luat vt ly, nhu chung ta da blet déuk
10" s Nhl@t do cua v tru khoang 107K va vii tru dan -:;_-'
nhiét do giam déu cho t6i khi dat t&i gid tri hién nay khoang, 3/}
Tir 10%s dén 10™%s. trong khoang thoi gian nay, ¢
duy nhat dugc mo ta boi 1y thuyét Thén g1 nhat I
Tir 10s d@én 10™"s. Lyc manh téch ra, dé lai ¢
duy nhét.
Tir 10775 dén 10°s. Tét cé bén luc déu téch biét ra nh
quark, lepton va photon.

Tir 107s dén 3 phut. Céc quark két hg

\diing ¢ day.

ue ¥€u va lyc dién tir tac dung nhu mét lyc
dan tac dung tach roi nhu hi€n nay.
yéu va hip dan van con tic dung nhu mét lyc

ién nay. Vi try nhu mét "mon sip néng" gém cac

€én cac mezon va barion. Vat chit va phan vat chit huy nhau
quét di phan vat chat va chi dé lai mot 1 ._o U nho vt chat, tir &6 tao nén vil tru ctia ching ta hién nay.
Ttr 3 phut den 105 nam. Cac proton va notoft két hop dé tao ra cac nucleit nhe: + 4He,3He,2H V& 7L VOi

try la mot plasma cua cac hat nhan va electron

Co thé noéi thuf@ Big Ba ngla tri tué chung cua nhiéu nha khoa hoc, duoc hinh thanh qua nhiéu giai doan
khac nhau, ¢ nhit khéac nhau, mo1 giai doan ¢6 mét cha dé twong ng. Ta hady lan luot diém qua
cac dia danh va hal a

g, 1a bat bién khong thay d6i. Chinh trén quan niém d6 ma Einstein da rat boi roi khi tim ra cic

O’ng trinh cua chinh minh, ding ra 1a hai nghlqm mo ta vu tru hodc 1a dang dan no hodc la co lai.
Ong da ehira chay bang cach thém vao phuong trinh cua minh mét s6 hang chira "Hang s6 vii try" dé dugce
mot nghiém mo ta vi tru dtmg Vai ndm sau chinh Einstein phai thira nhan rang "Pay la sai 1am dep nhét
trong doi1 (khoa hoc) cua to1".

b) Nguoi cha bi roi1 vao quén lang Alexxandro Fried Mann (1888 - 1925). Boi chinh dng 1a mgt nha khoa
hoc nghién ciru cac van dé khi dong hoc phuc vu phao binh. Vao nam 1920, ong bat dau lam quen VOi cac
phuo*ng trinh Einstein. Fried Mann da loai bo ngay "S6 hang vii try". Bang giay va but chi ong da giai dugc
cac phu‘ong trinh Einstein, Tt ca cac nghlem duoc chia lam hai loai, dn dén hai mo hinh vii tru dan né mai
mai hodc vii try dan ng dén mot thoi diém nao d6 roi co lai do lyc hap dan lan at xu hucmg dan no. Nhu vay
trong truong hop thir hai toan bo vat chat s& tap trung tai mot dlem thé tich bang khong, siéu dic, roi sau d6
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vil tru lai tham g1a vao mot pha dan no mon roi o la1 cu nhu vay Bong thorl ong cung tmh du‘orc tuol tho
cua vii try la 10 ty nam. Mot két qua dang quy vao thol diém bay g10. Nhung tiéc thay Fried Mann khong
tiép tuc ma ong lai quay tré vé cong viéc ban dau cia minh.

¢) Nguoi cha chinh thirc Greorges Lemaitre(1894 - 1966) 1a mdt vi linh myc nguoi Bi, dong thoi 12 mot nha
khoa hoc rat 16n, Lemaltre phat hién ra cac cong trinh cua nhiéu nha thién vin My, trong d6 c6 Edwin
Hubble va rit ra két luan la trong vii tru t6n tai nhiéu thién ha va cac thién ha dang chay xa nhau vd1 van toe
1om, boi vi vii try dang dan no. Ngoai ra Lemaltre dua thém mot y tuong thién tai rang: vii try ¢6 mdt thoi
d1em khoi dau.

d) Ngu'ou cha lo dang George Gamow (1904 - 1968) Vao nhu'ng nam 40 vat ly hat nhan dang con o giai

nguyen t6 hoa hoc trong thlen nhién: 72% Hidro, 7% Héli con tat ca nhng nguyén t6 nang HOP)

dén 1%. Gamow cung cac dong nghiép cling da de cap dén try cot thi ba cua thuyet Vu TNl

cho rang ngay nay van phai con ton tai mot dau vét gi do cua noi xup nguyen thuy, dé*labic xay'hy
sol sang tan cung sau tham cua vi try. Ong ciing tinh dugc birc xa nay c6 nhiét d¢ Dang 1ec luc bay

gid didu tién doan nay ching duoc ai quan tam. Mai dén nam 1965 mdi c6 hai tha

dem !a1 thang lofz !o’n cho thuyet Vu No lon cua Gamow O 7 )

yet' vé Vu No 1on Big
rng quan sat, thyc

Bang 6 st thuyet phuc nhat tir trudc dén nay. Cho dén thoi diém na
nghiém ho da chimg minh dugc ly thuyét da dua ra 1a ding dan.
3. CAC CHUNG CUTHUCNGHIEM :
Tai sao cac nha Thién van lai khang dinh vy nd nay xay ra cach gayyl4 tit ]
thot gian khac? Boi theo trén sau Vu No 16n tao ra khong thoi gian, vat chat ¢ foc hinh thanh. Nhimg dam
may bu1 khi tich tu hap dan tao thanh cac sao. Trong qua trinhgtich“tu_na Q
1 Sa0. h1 sao tiép tuc co cho dén nhiét d6 &
Hidro « huyen dong cuc nhanh va do hi¢u ing
1g HaPnhan dugc giai phong, dp suat birc xa
dog én dinh, nhan cua chung dat to1 khoi lugng
o gian ray dugc tinh theo:T = 10" nam. Trong d6 M

3

trong nhan co thé lén dén chuc tricu do. Tur do cac hat n |
du‘ong ngam tao thanh Do*terl roi thanh Héli ' Snang

tinh theo don vi khoéi lugng cua Mat Troi. Nhu vay M F'Troi ¢6 thoi gian 6n dinh vao khoang 10 ti nam. Cac
sao nho hon thi ¢6 thoi gian 6n dinh daf hon, Nhung ta chi quan tam td1 cac sao co khoi lugng 10 - 12% khoi
lwgng cua Mat Troi thi thay tri s6 T J’* nho hon 15. 10° nam. Bang kinh vién vong Hopbon cic nha
Thién van uan sat duogc cac thién ha, caglsao €6 tudi thap hon gia tri 15 ti nam.

: owida tién doan 1a mot trong nhiing bing chimg hung hon cho su
am 1965, ha1 chang ky su tre tu01 dung ban chai ky co nhe nhang

angten Radid co dang cai phéu kich
dat vao nam 1960 ¢ Gawford Hill, t¥
tinh ECHO(nhung lic d6"khong dung nira!). Robert W, Wilson va 'Arno Pentias (ha1 chang ky sur tré tudi: 31
va 34 tuoi lm_bay

Thién ha cua

0 quyet dlnh dung angten nay dé do buc xa radlo cua m01 tmong glua cac sao trong

Jvi W6 ludn thu duge mot tieng 6n radio cuong do khong doi, du angten duoc quay
hangm . RS rang buc xa do khong theé dugc phat ra tir Thién ha cua chung ta, vi khi do no sé

, g tuong doi cua angten so voi mat phang Thién ha. Ho ngh1 hay tleng on _do chinh
Cac bo phan duoc lau chu1 r01 klem tra di, klem tra la1 ket qua buc xa thu duorc van nhu cii

%ai Thién ha ctia ching ta. Pentias bén g01 dién thoai ngay cho Robert Dicke (nguoi da trinh bay tién

12 Gamow trong mot Cimina vt ly) va ong nay bi kich thich cao d§ phong ngay dén Crawford Hill.
Khdng con nghi ngo gi nira trong ong nghe cua angten, Dicke dang nghe dugc mot “giai diéu” ton tai tir
nhiéu ti nim, chung tich mong doi cua nhitng thoi di€ém dau tién cua vii try. Chinh ong cling dang lap dat
mot radio trén noc dai hoc Princeton nham muc dich thu liy birc xa d6. Phat hién cua Pentias va Wilson da
tao cong an viéc lam cho ca ngan nha Vit ly trong subt 20 nam. Nguoi ta tinh toan do dac ky ludng va di
dén ket ludn chinh xac la birc xa nén vi try, ¢6 nhigt do 2,7 K. Day la cot thir ba cta thuyét Vu N6 16n, dem
lai chién thang cho ly thuyét nay

Ciing theo 1y thuyét qua trinh tong hgp cic nguyén td nhe nhu: Doteri, Héli va Liti (; Li)1a dugc tao ra.
Mot hién tugng quan sat dé cing b gia thuyét nay 1a két qua do do giau cac nguyén tb nhe. Nhing tinh toan
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ly thuyet tién doan co khoang 25% Proton va Nortron duo‘c tong hop de bten thanh Heh (He) Nguyen to
Heli dugc quan sat thay trong Thi€n ha cua chung ta va trong nhi€éu Thién ha khac. M01 khi quan sat ta thdy
ti 1¢ Héli khong thay doi tir thién the nay sang thién the khac va bao gio cung dong déu 1a 25%. Két qua quan
sat nay ching minh la HEli dugc ché taoraboi Vu NG 16n. Tréi lai, do giau cua nhimng nguyen tor nang hon
Heli nhu Cacbon, Silic va Sit thay doi rat nhiéu tuy theo cac thién thé. Ly do 1a nhitng nguyén tir nang chi
dugc tao ra trong nhtmg ngoi sao qua nhing phan ung tong hop nhi¢t hach. Trong nhimg vu sao no, vat chat
trong sao ban ra moi truong xung quanh giira cdc ngéi sao, roi ngung tu lai dé tao thanh nhimng ngdi sao thé hé
thr hai chira cic nguyén tir nang.

Sau Vu NG 16n vii try dan nd va nhiét do glam dan. Nhing hat Pho6ton ¢6 nang lu‘ong cao c6 thé tao tha
hat va phan hat. Nguoc lai, mot hat gap mot phan hat thi ty huy bién thanh 4nh sang. Neu sur tao ra ha
phan hat 1a mgt hi€n tuong d6i xtmg thi vil try phai c6 hai loai hat va phan hat. Nhung néu sO luon@ena
bing phan hat va hai loai hat da tu huy thi vii try chi 1a mgt vii try anh sang khong co vat cht, thi
hanh tinh, dong vat, thuc vat... nhu ngay nay. Trén thuc té thi vii tru chi c6 vat chat (hat) m _
vét chat (phan hat) Ly do la nhung dinh luat vat ly chi ph01 qua trinh tao ra cac hat vapha e

thuy chi cin nhiéu hon mot phan ti s6 luo'ng cua phan vét chat 1a du dé tao ra vil ¢ at ¢ t ngay nay. Cag
nha Vit ly dua ra mét so dé nghi doc dao vé vii try nguyen thuy dua trén ly thuyet c avat
nghi vao thoi diém 107 s sau khi duoc tao ravii tru dan nd cuc nhanh theo :
cue nho. Trong thoi glan nay g01 la thot dai "lam phat", kich thudce cua vi i U ta ng 1€n it nhat 30 lan! Sau d6
vii tru ti€p tuc dan né cham gan nhu ti 1€ voi thot gian trong hang ti nam. Gia thuyet vii tru trai qua mot thoi
dai lam phat co thé g1a1 quyét dugc mot s6 van dé. Chang han nhu tasd3 birc xa nen vl tru co nhiét do
dong déu phat ra tir cac huong Néu thé nhiét do vii try nguyen thuy cungiphai '-_-___-: 0 deu Ngu’orc la1 ta co the
hinh dung mot mé hinh vii try nguyén thuy, trong d6 tuy c6 nhirng'@icu k
khong dong déu, nhung da phat trién téi trang thai dong déu ta gua
phat ban dau da san phang phan nao sy khong dong deu cua ._ WLy thuyet lam phat con g1a1 thich duoc
0.k, tirc 1a 30 ti ndm anh sang. Cling theo
ly thuyet nay, néu vil tru nguyén thuy khong danshc o thoi gian lam phéat thi vii try hién nay

) "khaliysinh", T0i dan ng va hign nay ciing dang dan ng. Bang
chung la: vao nim 1929, nha thién van hoc Hopbon iguO1 My da phat hi€n ra mot hién tuong co tam quan
trong 16n giai thich hi€n tuong vi try ' dan no. Hopbon nhan thdy cac Thién ha xa xam rai ric khap bau
troi déu lui xa ta (bang cach do do dlC phégPoppler). Nguol ta hinh dung hién tuong nay trén mot qua bong
hoi dugc théi phong dan, trén qua bongfco’nhiing dom vé bang muyc. Kh1 bong duoc thoi phong thi khoang
cach giira cac dom tang lén. Bt ci ‘nao el
trong vii tru. Thién ha cua chdng ta trong do co Tra1 Dit chung ta o cung chi la mot trong nhirng dom tren
qua bong dang th01 phong Ch :

H.d. Trong d6, H 1a hang 86 Hopbon Dinh luat Hopbon giup ta tinh dugc khoang cach gitta cac thién ha, vi

ta do dugc e 4o luidug _cdc thién ha bang may quang phé. Su quan sat thay cac thién ha lanh xa nhau 13

mot bang chun -;_-. “dang dan no.

gua viitru dan no la theo quan diém cua thuyet tuong doi tong quat da néu: Chi can

ong yatly J 1a mat do trung binh P clia vat chat trong vii try .

—4,5.10‘30 (H/50)" g/cm’ v6i H = 70=>pg=9.10" 30g/cm ) thi vii try s& nd mai vo tan.
I'vil tru sau mot thdi gian nao do s& ngimg nd va bat dau co lai mot cach khong thuan

biét mot dai |

Tuy nhién viéc x4C dinh p bay gio gap phai nhung kho khan khong lo Co co SO de cho rang khong pha1
moi cdi da dugc tinh da hét. C6 hang loat cac thién thé rat khé quan sat, chiang han nhu cdc sao notron, cac
16 den.

Chinh vi thé qua day ta c6 thé khang dinh vii tru dang dan ng, nhung van de la dan n& dén bao glor s€
ngung" Gia thuyét 12 vii try s& ngirng dén nd va co nén lai thanh mét diém, r0i tiép tuc dan no thi no co gian
no giong nhu bay gio khong‘? Ciing c6 thé vii try s& co lai thinh mot vat - c6 vat chat ddm dac nhu 16 den
chang han, va c6 nghia la n6 khong tlep tuc n6 dé dan ng, ciing nhu cic sao khong nd dé tro thanh siéu sao
mai hodc sao lun trang?
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Mot van d€ nira, theo trén, cling ¢0 thé ta chua quan sat dugc hét cdi da quan sat. Gia sir con mét thién
ha khdc, ngdi sao khiac ma c6 thoi gian ton tai cach day trén 15 ty ndm can phai xem lai chang?
4. KET LUAN  Vén dé tim hiéu nguon gdc cua vii tru 1a mot van dé tam & thoi dai phai duoc can nhac
mot cach ky ludng. C6 thé nhimg diéu chiing ta ngay nay cong nhan thi ngay mai khong con ding nira. Thé

méi hiéu vii tru bao la va bi hiém chimg nao!

TAI LIEU THAM KHAO

[1] Donat G. Wentzel -Lectures on “ modern” astronomy-USA

[2] Nguyén Quang Riéu. Vii tru phong thi nghiém thién nhién vi dai. - NXBGD 1996.
[3] Céc trang web: www.aas.org, www.mtwilson edu, www.skypub.com..
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