Hb tro 6n tap [PE CUONG CHUONG TRINH DAl HQC]

HE THONG HOA KIEN THU’C VAT LY 12 VA CAC CONG THU'C

TINH NHANH TRONG BAI TAP TRAC NGHIEM.

CHU'ONG : DAO PONG CO’

|. DAO DONG PIEU HOA

1. Phuong trinh dao dong: x = Acos(wt + @)
2. Van toc tirc thoi: v = -oAsin(ot + ¢)
v ludn cung chiéu véi chiéu chuyén dong (vat cdong theo chiéu duong thi v>0, theo chiéu 4m thi v<0)
3. Gia tbc tic thoi: a = -o*Acos(ot + ¢)
a luén hudng vé vi tri can bang
4. Vat 6 VTCB: x = 0; |V|max = ©A; [a]min=0
Vat ¢ bién: x = £A; [V|min = 0; |almax = ®°A
Vv
5. Hé thirc doc lap: A* = x* +(—)?
@
a=-o’X

6. Conang: W=W, +W, =%mco2A2
r: 1 2 1 2 A2ain?2 H
Vi Wd=5mv =Ema) ATsin® (at + @) = Wsin“ (at + @)

W, = % Mmaw?x2 = % ma’® A%cos’ (et + @) = Wcos? (wt + @)

7. Dao dong diéu hoa co tan s6 goc 1a , tan s f, chu ky T. Thi dong nang va thé ning bién thién véi tan s6
g6c 2w, tan so 2f, chu ky T/2
8. Pong ning va thé ning trung binh trong thoi gian nT/2 (neN’, T 1a chu ky

dao dong) la: % = % me’® A?

9. Khoang thoi gian ngén nhat dé vat di tir vi tri co 1i d6 x, dén x»

X
cosp, =—
A - . \
A’[:—(ozM voi A va(0<g,p,<rx)
@ @ X,
COS(DZ :K

10. Chiéu dai quy dao: 2A
11. Quang duong di trong 1 chu ky ludn 1a 4A; trong 1/2 chu ky luén 1a 2A

Quing dudng di trong 1/4 chu ky 1 A khi vat di tir VTCB dén vi tri bién hodc nguoc lai
12. Quing duong vt di duoc tir thoi diém t; dén to.
X, =Acos(at, +@) . [X, =Acos(at, +¢)
v, = —wAsin(at, + @) v {Vz =-wAsin(at, + @)
Phantich:t;—t; =nT+ At (n eN; 0 <At<T)
Quang duong di dugc trong thoi gian nT la S; = 4nA, trong thoi gian At 4 S,.
Quing dudng tong cong A S=S; + S,
Luu y: + Néu At=T/2thi S, =2A

+Tinh S, béng cach dinh vi tri x4, Xo va chiéu chuyén dong cua vat trén truc Ox

Xéc dinh: { (V1 VA V; chi can xac dinh dau)
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+ Trong mot sd truong hop c6 thé giai bai toan bang cach sir dung mdi lién hé giita dao dong diéu hoa va
chuyén dong tron déu s€ don gian hon.

+ Tbc d¢ trung binh ctia vat di tir thoi diém t; dén ty: v, v6i S 1a quing dudng tinh nhu trén.

2
13. Bai toan tinh quang dudng 16n nhat va nho nhét vat di dugc trong khoang thoi gian 0 < At < T/2.
Vit ¢6 van tdc 10n nhit khi qua VTCB, nhé nhét khi qua vi tri bién nén trong cung mot khoang thoi gian
quang duong di dugc cang 16n khi vat ¢ cang gin VTCB va cang nho khi cang gan vj tri bién.
Str dung mdi lién hé giira dao dong diéu hoa va chuyén dudng tron déu.
GOcC quét Ap = wAL.

Quiéng dudng 16n nhét khi vat di tir M; dén M, dbi xtig qua truc sin (hinh 1)
Syax = 2Asin A—;

Quiéng dudng nho nhét khi vat di tir My dén M, d6i xtng qua truc cos (hinh 2)

S, =2Al—cos2%)
2 v | ____F____ ; Ny V)
Luu y: + Trong truong hop At > T/2 ! o /| I
I : A F! A
Téch At:nI+At' E Q} x - c_2e | X
2 !
* T (%1
trong dd ne N ;O<At'<§

Trong thoi gian nTE quang duong ludn 1a 2nA

Trong thoi gian At’ thi quing dudng 16n nhat, nho nhat tinh nhu trén.
+ Toc dd trung binh 16n nhat va nhd nhat cia trong khoang thoi gian At:

Vipuiex :SAL:X Va Vi = SAth V61 Smax; Swin tinh nhu trén.
13. Céc budc lap phuong trinh dao dong dao dong diéu hoa:
*Tinh ®
*Tinh A

X = Acos(at, + ¢)
vV =—-wAsin(at, + @)

Luu y: + Vat chuyén dong theo chiéu dwong thi v > 0, nguoc lai v < 0
+ Trude khi tinh ¢ can xéac dinh 16 ¢ thudc goc phan tu th may cia dudng tron lugng giac
(thuong lay -1 < ¢ < )
14. Cac budc giai bai toan tinh thoi diém vat di qua vi tri da biét x (hodc v, a, Wy, Wy, F) 1an thir n
* Giai phuong trinh luong giac 1dy cac nghiém cua t (V6i t > 0 = pham vi gia tri ctia k )
* Liét ké n nghiém dau tién (thudng n nho)
* Thoi diém thir n chinh 14 gié tri 16n tht n
Luu y:+ Dé ra thudng cho gié tri n nho, con néu n 16n thi tim quy luat dé suy ra nghiém tha n
+ C6 thé giai bai toan bang cach stir dung mdi lién hé gitra dao dong diéu hoa va ¢ dong  tron déu
15. Céac budc giai bai toan tim s6 lan vat di qua vi tri da biét x (hodc v, a, Wi, Wy, F) tir thoi diém t, dén t,.
* Giai phuong trinh lugng giac duoc cac nghiém
* Tu th<t<t,= Pham vi gié tri cua (Véik € 2)
* Tong s gia trj cua k chinh 1a s6 1an vt di qua vi tri do.
Lueu y: + C6 thé giai bai toan bang cach st dung mdi lién hé giira dao dong diéu hoa va c/dong tron déu.
+ Trong mbi chu ky (mdi dao dong) vat qua mdi vi tri bién 1 1dn con céc vi tri khac 2 lan.
16. Cac budc giai bai toan tim li d9, van tdc dao dong sau (trudc) thoi diém t mot khoang thoi gian At.
Biét tai thoi diém t vat ¢6 li d x = xo.
* Tir phuong trinh dao dong diéu hoa: x = Acos(wt + ¢) cho X = Xg

* Tinh ¢ dua vao diéu kién dau: ltc t = to (thudng to = 0){ =@
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Lay nghiém ot + ¢ = a. v6i 0< a <7 tng v4i x dang giam (vat chuyén dong theo chiéu 4m vi v < 0)
hodc ot + @ = - o ng v6i x dang ting (vt chuyén dong theo chiéu duong)
* i d6 va vén tdc dao dong sau (trudc) thoi diém do At gidy la
X = Acos(twAt + ) hod X = Acos(wAt — )
{V =—wAsINn(zoAt +a) ode {V =—-wAsin(zoAt — )
17. Dao dong c6 phuong trinh déc biét:
*x =a+ Acos(owt + @) vai a = const
Bién do 1a A, tan sb goc 12 w, pha ban dau ¢
x la toa d9, xo = Acos(wt + @) 1a 1i 9.
Toa @0 vi tri can béng x=a,toadovitribitnx=a+ A
Van tdbcv=x"= X0, gla tbca=v’ =x"=xo”

A 4 ~ A V
Hé thirc doc lap: a=-o*Xo ; A’ = x5 +(—)°
®

* x = a+ Acos’(ot + ) (ta ha bac)
Bién d6 A/2; tan s6 gbc 2, pha ban dau 2¢.

II. CON LAC LO XO

1.T§nségéc:a)=\/E;chuky:T=2—”=27z\/%;t§nsé;fzi w 1 h
m

® T 27 2z\m
biéu kién dao dong diéu hoa: Bé qua ma sat, lyc can va vat dao dong trong gidi han dan hoi
1 1 I DO Sy
2. Co nz?tng:W:Ema)ZA2 :EkA2 é
3. * Do bién dang cta 10 xo thang dimg khi vat & VTCB: nén

Al =9 1 _ o A A@ .~
k g gi&n

* Po bién dang cua 10 xo khi vat & VTCB vdi con lic 10 xo A
nam trén mit phiang nghiéng c6 goc nghiéng a: A
. A
ORI Sy B x Y
k gsina Hinh a (A < Al) Hinh b (A > Al)
+ Chiéu dai 10 xo tai VTCB: lcg = lo + 4lg (Io 12 chiéu dai tu
nhién)
+ Chiéu dai cyc tiéu (khi vat & vi tri cao nhét): lyin = lo + Alg— A M1

+ Chiéu dai cyc dai (khi vat & vi tri thap nht): lyax = lo + 4o + A |
= lcg = (Imin + Imax)/2 ' )
+ Khi A >Alg (Véi Ox huéng xuong): : Né /\Xq Gi A
- Thoi gian 10 xo nén 1 1an 13 thoi gian ngdn nhat dé vat di ) :—nl an
tur vi tri xq = -Alg dén x, = -A. A IA
- Thoi gian 16 xo gidn 1 lan 1 thoi gian ngin nhat dé vat di I
tir vi trf xq = -Alg dén x, = A, M2
Luu y: Trong mdt dao dong (mot chu ky) 16 xo nén 2 1an
va gian 2 lan
4. Lyc kéo vé hay luc hdi phuc F = -kx = -Mm?X
Dic diém: * La lyc gy dao dong cho vét.
* Luon huéng vé VICB
* Bién thién diéu hoa cung tan sb véi li do
5. Luc dan hdi 1a lyc dwa vat vé vi tri 10 xo khong bién dang.
C6 d0 16m Fan = kx (X* 1a do bién dang cua 10 xo0)

Hinh vé thé hi¢n thoi gian 16
X0 nén va gian trong 1 chu ky
(OX huong xuong)
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* Vi con lc 10 xo ndm ngang thi luc kéo vé va luc dan hoi 13 mot (vi tai VTCB 16 xo khong bién dang)
* Véi con lic 10 xo thang dting hodc dit trén mat phang nghiéng
+ D¢ 16n lyc dan hdi ¢ biéu thirc:
* Fan = k|Alg + X| v6i chidu duong hudng xudng
* Eg, = k|Alp - X| v6i chiéu dwong hudng 1én
+ Luc dan hoi cuc dai (luc kéo): Fyax = K(Alg + A) = Frmax (e vat & vi tri thap nhat)
+ Lyc dan hoi cyc tiéu:
* Néu A < Aly= Fyin = k(A|0 - A) = Fxmin
* Néu A > Alg = Fpin = 0 (lac vat di qua vi tri 10 xo khong bién dang)
Luc day (luc nén) dan hodi cuc dai: Fymax = K(A - Alg) (lic vat & vi tri cao nhit)
* Luyc dan hdi, luc hdi phuc:
F.. =K(Al+ A)
a. Luc dan hoi: F, =Kk(Al+x) = {F, =k(Al—A) neé Al > A
Fom =0 ne@ Al <A

. Fow = KA F.,, =Mo’A .

b. Lyc hoi phuc: R =kx = il hay F,=ma = heM lyc hoi phuc luén hudng vao
thm =0 thm =0

vi tri cAn bang.

Chu y: Khi hé dao dong theo phurong ndm ngang thi Iuc dan hoi va lyc héi phuc 14 nhu nhau F., = Fp -

n
6. Mot 10 xo ¢6 d6 cung k, chiéu dai | duoc cit thanh cac 10 xo ¢6 d6 cimg ky, Ko, ... va chiéu dai tuong tng
laly, bp, ... thico: kl =kl =k, = ...

7. Ghép 10 xo:
* N6i tiép 1 = l+i+ ... = cung treo mot vat khdi lwong nhu nhau thi: T2 = T, + T,?
kl k2
* Song song: k = ky + ko + ... = cuing treo mot vat khdi lugng nhu nhau thi: T_12 =1z T_12
1 2

8. Gan 10 xo k vao vat khdi luqmg’ml dugc chu ky Ty, vao vat khdi lugng my dugc Ty, vao vat khdi luong
m3+m; dugc chu ky T3, vao vat khoi lwong my — m, (Mg > my) dugce chu ky Ts.
Thitaco: T/ =T +T/ va T =T -T;
9. bo chuky bang phuong phap trung phung ’ )
bé xac dinh chu ky T ctia mot con lac 10 xo (con lac don) ngudi ta so sanh véi chu ky Ty (da bi€t) cua mot

con lic khéc (T = To). ‘ ‘
Hai con lac goi 1a trung phung khi chung dong thoi di qua mot vi tri xac dinh theo cung mot chiéu.
L : T
Thoi gian gitra hai lan trung phung 6 = |T ?I' |
o

NéuT>To= 0= (n+1)T =nT,.
NéuT<To= 0=nT=(n+1)T. voin € N*

Ill. CON LAC PON

1.T§nségéc:a)=\/%7;chuk}‘/:T=2—”=27z\/I;t§nsé;fzi o_ 19
g

1) Tzﬁzﬂ |

Diéu kién dao dong diéu hoa: Bé qua ma sat, luc can va op << 1 rad hay So << |
‘. . S
2. Lyc héi phuc F =-mgsina =-mga =—-mg 7= —ma’s

Luu y: + V&i con laic don luc héi‘phuc ti 18 thuan vé6i khdi lu’(_yng.’
+ V&i con lac 10 xo luc hoi phuc khong phu thudc vao khoi lugng.
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3. Phuong trinh dao dong:
s = Spcos(mt + @) hoac a = agcos(wt + ¢) vdis=al, So= ol
= v=5"=-0Spsin(ot + ¢) = -olasin(wt + ¢)
= a=v =-0°Secos(mt + ¢) = -0’logcos(ot + @) = -»’s = -o?al
Luu y: Sp dong vai tro nhu A con s dong vai tro nhu x
4. H¢ thuc doc lap:

*a=-0’s = -0’ *802:SZ+(1)2 *a§:a2+v—
@ ol
5. Co nang: W = lm ’S¢ = 1 mg SZ = 1 ~mgla =1ma)2I2052
2 21 2 2

6. Tai cung mot noi con lic don chiéu dai l; ¢6 chu ky Ti, con l4c don chiéu dai |, ¢6 chu ky T,, con lic don
chiéu dai l; + I, ¢6 chu ky Ta,con lic don chiéu dai Iy - I, (I1>1) ¢6 chu ky Ta.
Thitaco: T7 =T +T/ va T2 =T7-T;
7. Khi con lac don dao dong véi ap bat ky. Co ning, van tc va luc cing cua soi ddy con lic don
W = mgl(1-cosayp); V2 = 2gl(cosa — cosap) Va Tc = mg(3cosa — 2cosayp)
Luu y: - Cac cong thue nay &p dung ding cho cd khi o c6 gia tri 16n
- Khi con lic don dao dong diéu hoa (g << 1rad) thi:

W=%mgla§; V2 = gl(e@ — o) (da c6 & trén)

T. =mg(l-15a° + )
8. Con lic don c6 chu ky ding T & d6 cao hy, nhiét d6 t;. Khi dua toi do cao hy, nhiét do t, thi ta co:
AT _ah it
T R 2 ’ ’
Y(’yi R = 6400km la ban kinh Trai Pat, con A 1a hé s0 nd dai cia thanh con lac.
9. Con lac don ¢6 chu ky ding T & d6 sau d;, nhiét d6 t;. Khi dua t&i d6 sau d,, nhiét do t; thi ta co:
AT _Ad Ad  AAt AAL
T 2R 2 1 1 N \ , ’
Luuy: * Nqu AT > 0 thi d@ng h@ chay cham (dong ho dém giady stir dung con lac don)
* Né,u AT <0 thi d@ng h@ chay nhanh
* Néu AT = 0 thi dong ho chay ding
* Thoi gian chay sai modi ngay (24h = 86400s): 6 = |A_I_—T|864OO(S)
10. Khi con ldc don chiju thém tac dung cia lyc phu khong doi:
Luc phu khong doi thuong 1a:
* Luc quan tinh: F =—m:’:l, dolonF=ma ( F 'N«él)
Luu y: + Chuyén dong nhanh dan déu éTT {/ (\I/ ¢6 hudng chuyén dong)
+ Chuyén dong cham dan déu a 'N« Vv
* Luc dién truong: F qE do lornF IgE (Néuq>0= F ™ E ;connéuq<0= F ™N E)

* Lyc day Acsimét: F=DgV ( F luéng thang dung hudng Ién)
Trong d6: D 1a khdi lwong riéng cua chat 1ong hay chat khi.
g 14 gia tdc roi ty do.
V 1a thé tich ciia phan vét chim trong chét 16ng hay chét khi do.

Khi do: P'=P+ F goi 1a trong luc hi¢u dung hay trong luc biéu kién (c6 vai tro nhu trong luc P )
w u F
g'=g+— goila gia tc trong truong hi¢u dung hay gia tdc trong truong biéu kién.
m

Chu ky dao dong cua con lac don khi d6: T'=27 /I—
g
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Céac truong hop dac biét:

* E ¢6 phuong ngang: + Tai VTCB day treo 1éch voi phuong thing dimg mot goc co:  tana =

Th\l g " gZ + (E)Z
m
* F co phuong thang dtimg thi g'=g iE
m

, u , F
+ Néu F huong xuéng thi g'=g+—
m

+Néu T: huénglénthi g'=g _F
m

IV. CON LAC VAT LY

1. Tan sb goc: a)=,/mgd ;chuky: T=2x L;tﬁnsé f:i mgd
I mgd 2z \ |

Trong d6: m (kg) 1a khéi luong vat ran
d (m) 1a khoang céch tir trong tam dén truc quay
| (kgm?) 12 mémen quén tinh cia vét ran ddi véi truc quay
2. Phuong trinh dao dong o = agcos(wt + @)
biéu kién dao dong diéu hoa: B6 qua ma sat, luc can va o << lrad

MOT SO TRUWONG HOP THUWONG GAP

+ Chon gdc thoi gian t, = 01a luc vat qua vt cb X, =0 theo chiéu duong V, > 0: Pha ban dau ¢ = —%

+ Chon gdc thoi gian t, = 0la luc vat qua vi tri can bang X, =0 theo chiéu 4m V, <0: Pha ban dau ¢ = %

+ Chon gdc thoi gian t, = Ola luc vat qua bién duong X, = A: Pha ban dau p=0
+ Chon gdc thoi gian t, = Ola lac vat qua bién &m X, = —A: Pha ban dau p=rx

+ Chon goc thoi gian t, = 01a ltc vat qua vi tri X, = £l theo chiéu duong Vv, > 0: Pha ban dau ¢ = —%

. , 3 x 2
+ Chon goc thoi gian t; = 01a luc vat qua vi tri X, = —g theo chieu duong V, > 0: Pha ban dau ¢ = —?ﬂ
+ Chon gdc thoi gian t, = 014 lic vat qua vi tri Xy = g theo chiéu 4m V, <0: Pha ban dau ¢ = %

+ COSa:Sin(a+%); sina:cos(a—%)

V. TONG HQP DAO DONG

1. Téng hop hai dao dong diéu hoa cing phuong cing tin sd x; = Ai;CoS(wt + @1) VA Xz = Axcos(ot + @)
duoc mot dao dong diéu hoa cung phuong cling tan sé x = Acos(ot + ¢).
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Trong d6: A* = A’ + A2 +2AACOS(p, — )
Asing +A,sing,
Acosg, + Acose,

* Néu A = 2k (x1, X2 cling pha) = Amax = A1 + Ay

* Néu A = (2k+1) (x1, X2 nguoc pha) = Awin = |A1 - A

= |A1-Ay) SASAI+HA

2. Khi biét mot dao dong thanh phan x; = Ajcos(wt + ¢;) va dao dong tong hop x = Acos(wt + ¢) thi dao
dong thanh phan con lai 13 x, = Ascos(wt + @y).

Trong d6: AZ = A> + A? —2AACOS(0—,)
Asinp—Asing,
Acosgp — Acosg,
3. Néu mot vat tham gia ddng thoi nhidu ddong diéu hoa cung phuong clng tan sd x1 = Alcos(oot + o1,
X2 = A,c0s(ot + @) ... thi dao dong tong hop ciing 1a dao dong diéu hoa cing phuong cing tan s6
X = Acos(ot + o).
Chiéu Ién truc Ox va truc Oy L Ox.
Ta dugc: A, = Acosg = Acose, + ACose, +

=Asinp=Asing, +Assing, +
1 2

= A=J/¥+Af va tango:% VG @ €[Pmin;Pmax]

tangp = Vol o1 <o <@y (néu 1< @y)

tan g, = VoL 1< < @2 (néU(Plf(Pz)

VI. DAO DONG TAT DAN - DAO DPONG CUONG BUC - CONG HUONG

1. Mbt con lic 16 xo dao dong tit dan voi bién do A, hé s6 ma sat p.

* Quéng duong vat di dugc dén lic dimg lai 1a: X
kA2 @A
T 2umg 2ug | ,A
i
x C 1 %
* P giam bién do sau mdi chu ky 1a: AA= 4“% _ 419 v | \/ |
(0] \ l
\ l
£ . A Ak ZA
* S0 dao dong thuc hién duge: N =— _@ ‘PT %.
AA 4 1mg 4/,¢g
* Thoi gian vat dao dong dén lac dimg lai:
AKT  7wA 2r
At=NT = =—— (Néu coi dao dong tit dan c6 tinh tuan hoan véi chuky T ===)
4umg  2ug9 0]

3. Hién tuong cdng huong xay ra khi: f=fyhay ® = wphay T =Ty
Véi f, o, T va fy, wo, To 12 tan s, tan sd goc, chu ky cua luc cudng bic va ctia hé dao dong.

2. Dao dong cudng blrc: fpqm0 =

ngoai 16+ CO bi€n do phu thude vao bi€n do cua ngoai lyc cudng bire, lye

can cua hé, va sy chénh I¢ch tan so gitra dao dong cudng birc va dao dong riéng.
3. Dao dong duy tri: C6 tan so bang tan s6 dao dong riéng, cd bién do khong doi.

CHU'ONG : SONG CO’
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I. SONG CO HOC
1. Budc song: A = VT = v/f
Trong dé: A: Budc séng; T (s): Chu ky cta séng; f (Hz): Tan sé cta song

v: Toc do truyén séng (c6 don vi tuong tmg véi don vi ciia A) X X
2. Phuong trinh song . >
Tai diém O: up = Acos(ot + ¢) O M

Tai diém M cach O mot doan x trén phuong truyén song.

* Song truyén theo chidu dwong cia tryc Ox thi uy = Apcos(wt + ¢ - wi) = Amcos(ot + ¢ - 27[%)
v

* Song truyén theo chidu am cta tryc Ox thi  uy = Amcos(ot + @ + a)i) = Amcos(ot + ¢ + 27[1)
g truy J)

3. D0 léch pha gitta hai diém cach ngudn mot khoang x1, X : A= a)|X1 | 27[@
v

Néu 2 diém d6 nam trén mot phuong truyén soéng va cach nhau mot khoang x thi:
X X
Ap=w—=27r—
4 Vv A

Luu y: Don vi cua x, x1, X2, Ava v phdi twong ung voi nhau
4. Trong hién tugng truyen song trén soi day, day duoc kich thich dao dong béi nam cham dién véi tan sd
dong dién 1a f thi tan s6 dao dong cua day 1a 2f.

Il. SONG DUNG

1. Mot s6 chu ¥

* Pau ¢ dinh hodc dau dao dong nho 1a nit séng.

* Pau ty do 12 bung song

* Hai diém ddi xtmg voi nhau qua nit séng luén dao dong ngugc pha.

* Hai diém d6i xting voi nhau qua bung song luon dao dong cling pha.

* Cac diém trén day déu dao dong véi bién do khong d6i = ning lugng khong truyén di

* Khoang thoi gian giita hai lan soi day cang ngang (cac phan tir di qua VTCB) 1a nira chu ky.
2. biéu kién dé c6 song ding trén soi day dai I:

5 A x
* Hai dau la nat song: |=k5 (keN")

S(f) bung séng = sd bé song =k
SO nut song=k + 1

\ X A
* Mot dau 1a nat song con mot dau 1a bung song: | = (2k +1)Z (ke N)

S6 bo song nguyén =k
S6 bung song = sd nut séng =k + 1
3. Phuong trinh song dung trén soi day CB (vdi dau C ¢6 dinh hodc dao dong nhé la niit séng)
* Pau B ¢6 dinh (nit song):
Phuong trinh song tdi va song phan xa tai B: u; = Acos2z ft va u'y =—Acos27 ft = Acos(2r ft — )
Phuong trinh song to1 va song phan xa tai M cach B mot khoang d 1a:

uy = Acos(2r ft+ 27z %) va u',, = Acos(2r ft — 27[% —7)
Phuong trinh song dirng tai M: u,, =u,, +U’,,

d = Vs ) d T
"= 2Acos(27zz + E)COS(Z%’ ft— 5) =2Asin(2z Z)cos(Z;: ft + 5)

Bién d¢ dao dong ctia phan tir tai M: A, =2A

cos(27z9 +£)‘ =2A
A 2

. d
sin(2zx —
(”/1)‘

* Pau B tu do (bung song):
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Phuong trinh séng t&i va song phan xa tai B: u; =u'; = Acos2r ft
Phuong trinh song tdi va song phan xa tai M cach B mdt khoang d la:

Uy = Acos(27rft+27r%) vau'y, = Acos(27zft—27r%)
Phuong trinh song dung tai M: u,, =u,, +u'y, ; Uy = 2ACOS(27Z'%)COS(27Z’ ft)

Bién d¢ dao dong ctua phﬁn tu tai M: A, =2A

d
cos(27 —
(7[/1)‘

Luu y: * Véi x 1a khoang cach tir M dén dau nut séng thi bién do: A, = 2A

) X
sin(2z —
( /1)‘

* Vi x 1a khoang cach tir M dén dau bung song thi bién do: A, =2A

d
cos(27z —
(7[/1)‘

1. GIAO THOA SONG

Giao thoa cua hai s6ng phat ra tur hai ngudn song két hop Si, S, cach nhau mot khoang I:
Xét diém M cach hai nguon lan luot dy, d;

Phuong trinh song tai 2 ngudn u, = Acos(27 ft +¢,) va u, = Acos(27 ft +¢,)

Phuong trinh song tai M do hai song tir hai ngudn truyén téi:

u,, =Acos(2r ft — 271% +¢,) va u,,, =Acos(2r ft— 272'% +@,)

Phuong trinh giao thoa séng tai M: Uy = Ugm + Uam

Uy, :2Acos{ﬂu+%}cos|:2”ﬁ_ﬂd1+d2 +¢1+¢2}
A 2 A 2

Bién d¢ dao dong tai M: A, =2A COS(ﬂ%+A—2¢j Vol Ap =@, — ¢,
Chay: * S cuc dai: LiAe o1 ne (ke2)
2r A 2
* 86 cuyc tiéu: LI UL I .1 (ke2)
2 A 2 2z

1. Hai nguon dao déng ciing pha (A = @ —@,=0)

* Piém dao dong cuc dai: d; — dp = kA (keZ)

Sé duomg hodc s diém (khong tinh hai ngudn): —% <k <IZ

* Didm dao dong cuc tiéu (khong dao dong): di— dp = (2k+1)% (ke2)

S dwomg hodic sé diém (khong tinh hai nguén): —% _Loks % —%
2. Hai nguén dao déng ngwoc pha:(Ap = O —Q,=T)
* Piém dao dong cuc dai: d;—d, = (2k+1)§ (ke2)
S6 duong hodc sb diém (khéng tinh hai nguon): —% - % <k< IZ -%

* Piém dao dong cuc tiéu (khong dao dong): di — d; = ki (keZ)
S dwomg hodic sé diém (khong tinh hai nguén): —% <k <IZ

Chl y: Vi bai toan tim s6 duong dao dong cuc dai va khong dao dong gitta hai diém M, N céach hai ngudn

lan luot 13 dim, dom, din, don.
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bat Ady = dyv - dom ; Ady = din - don va gia su Adm < Ady.
+ Hai ngudn dao dong cung pha:
e Cuec dai: Ady < kA < Ady
e Cuc tiéu: Ady < (k+0,5)A < Ady
+ Hai ngudn dao dong nguogc pha:
e Cuc dai:Ady < (k+0,5)A < Ady
* Cuc tieu: Ady < kA < Ady . SO gia tri nguyén cua k thoa méan céc biéu thirc trén 13 sé duong can tim.

V. SONG AM

1. Cudng @6 am: 1=2.=E
5 S

Vi W (J), P (W) la nang luong, cong sudt phat 4 am cua nguon S (m?) 1a dién tich mat vudng goc véi
phuong truyén am (véi séng cau thi S la dién tich mdt cau S=4aR %)
2. Mitc cuong d6 am

L(B) = Ig— Hoic L(dB)=10. Ig—
0

Véilp = 10 W/m 6 f=1000Hz: cudng d6 am chuan.
3. * Tan s6 do dan phat ra (hai dau day cd dinh = hai dau 14 niit song)

\'
f=k= (keN*
o (keN%)

, Iy A . A R Y v
Ung véik=1= am phatraadmcobancdtansd f, =—

2l
k=2,3,4... c6 cac hoa am bac 2 (tén $6 211), bac 3 (tﬁn $6 3f1)...
* Tan s6 do 6ng sao phat ra (mat dau bit kin, mdt dau dé ho = mot dau 1a nht song, mot dau 1a bung song)
v , . R , R s A X \
f :(2k+1)ﬂ (keN); Ungvéik=0= am phatraam cobancotanso f,=—

4
k=1,2,3... c6 cac hoa 4m bac 3 (tan s6 3f1), bac 5 (tan sb 5f)...

IV. DAC DIEM CUA SONG AM

1. Séng am, dao dong am:

a. Dao dong 4m: Dao dong am 1a nhiing dao dong co hoc c6 tan s tir 16Hz dén 20KHz ma tai ngudi co
thé cam nhan duoc.

Soéng am co tan s6 nho hon 16Hz goi 1a séng ha 4m; song 4m co tan sé 16n hon 20KHz goi 1a song siéu am.
b. Song am 1a cac song co hoc doc lan truyén trong cic moi truong vét chat dan hoi: rén, long, khi. Khong
truyén duogc trong chan khong.

Chu y: Dao dong am 1a dao déng cudng bire ¢6 tan sb bang tan sb cia ngudn phat.

2. Van tdc truyén am:

Van tdc truyén 4m trong moi truong rin 16n hon méi trudng 1ong, mdi truong 1ong 16n hon mdi trudng khi.

Van toc truyén am phuy thudc vao tinh dan hoi va mat do cua moi truong.

Trong mdt mdi truong, van tde truyén 4m phu thudc vao nhiét Pic trung sinh Ii | Dic trung vat li

do va khoi lugng riéng cua moi truong do. Pb cao f

3. bac trung sinh li ciia am: Am sic A f
Do to L, f




Hb tro 6n tap [PE CUONG CHUONG TRINH DAl HQC]

a. Nhac am: Nhac am 1a nhiing am c6 tan sd hoan toan x4c dinh; nghe ém tai nhu tiéng dan, tiéng hat, ...

b. Tap &m: Tap 4m la nhitng 4m khong c6 tan s6 nhit dinh; nghe khé chiju nhu tiéng may nd, tiéng chén di,

c. Po cao ctia am: B9 cao cia am la dac trung sinh li cua am phu thude vao dac trung vat 1i cia am la tan so.

Am cao ¢6 tan s6 16n, Am trAm c¢6 tan s6 nho.

d. Am sic: Am séc 1a dic trung sinh 1i phan biét hai &m c6 cung d6 cao, n6 phu thudc vao bién do va tan sé

ctia Am hodc phu thudc vao db thi dao dong am.

e. Bo to: B0 to 1a dac trung sinh li ctia &m phu thudc vao dac trung vat li 1a mikc cuong dé am va tan so.
Ngudng nghe: Am cé cudng d6 bé nhit ma tai ngudi nghe dugc, thay dbi theo tan sé cua am.
Ngudng dau: Am c6 cudng do 16n dén muc tai ngudi ¢ cam giac dau (| >10W/m? tng véi

L =130dB v&i moi tan sb).
Mién nghe duoc 1a giéi han tir ngudng nghe dén ngudng dau.

Chu y: Qua trinh truyén song 1 qua trinh truyén pha dao dong, cac phan tir vat chat dao dong tai chd.

V. HIEU ’NG BOP-PLE

1. Nguon am dirng yén, may thu chuyén dong véi van toc vy.

* May thu chuyén dong lai gan ngudn am thi thu dugc 4m co tan sé: f'= v +VVM
* May thu chuyén dong ra xa nguén am thi thu dugc am co tan sd: "= v _VVM f
2. Ngudn am chuyén dong v6i van toc vs, may thu dimg yén.
* May thu chuyén dong lai gan ngudn 4m véi van tdc vy thi thu dugc am co tan so: f'= y VV f
— Vs
* May thu chuyén dong ra xa ngudn am thi thu dugc 4m c6 tan sb: "= y :V f
Véi v 1a van tdc truyén am, f1a tan sd cia am. S
Chl y: C6 thé dung cong thic téng quat: f'= \\//J;rn\\ll"" f
S

1313

May thu chuyén dong lai gan ngudn thi ldy ddu “+” trude vy, ra xa thi lay dau
Nguon phat chuyén dong lai gan nguon thi lay dau “-” trude vs, ra xa thi lay dau “+*.

CHUONG : DAO PONG VA SONG PIEN TU’

I. CAC PAI LUONG TRONG MACH DAO DONG LC
1. Dao dong dién tur
* Pién tich tirc thoi q = qocos(wt + @)

* Higu dién thé (dién &p) tirc thi U = % _ % cos(at + ) = U cos(et + )

* Dong dién tic thoi i = q” = -oqesin(ot + @) = lpcos(wt + ¢ +%)
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* Cam tmg tir: B = Bycos(ewt + ¢+%)

N , , 1
1a tan s6 goc riéng ; T =27+/LC lachukyriéng; f =

“2xzLC

Trong do: w = 1a tan so riéng

1
JLC

q . q _ | L
IO:a)qO:\/LO_C U= ==l =lg =

2

y U 2
=" hoic W, =—-cos(wt+
> °C % a °C ( (0)

* Nang lugng dién truong: W, = %Cu2 =

2
* Nang luong tir truong: W, = Liee Zq—ésinz(a)t +0)

2
* Nang luong dién tur: W=W, + W,
1 1 q 1
W=ZCU2==qU, =—<==LI2
g0 T % Toe T

ChU y: + Mach dao dong c6 tan sd goc o, tan sd f va chu ky T thi W4 va W, bién thién véi tin sé goc
2, tan so 2f va chu ky T/2
+ Mach dao dong c6 dién tr¢ thuan R # 0 thi dao dong s& tat dan. B¢ duy tri dao dong can cung
22112 2
z N LA £ @ CU U,RC
cap cho mach mot ning lugng c6 cong suat: ~ = 1°R = 5 OR= 02L

+ Khi tu phong dién thi q va u giam va nguoc lai
+ Quy udc: q > 0 Gng véi ban ty ta xét tich dién dwong thi i > 0 ing v6i dong dién chay dén
ban tu ma ta xét.
2. Phuong trinh ddc 1ap véi thoi gian:
2 i2_2. u’ i2_2.u2C2 i2_2
q +w2_Q0’ cho4+a)2_Q°’ +a)2_Qo
Mach dao dong LC li tuong thuc hién dao dong dién tw. Khodng
thoi gian, giita hai lan lién tiép, nang lwong dién truong trén tu
dién bang nang lwong tir trrong trong cudn day.
Khi ning luong dién truong trén tu bang ning luong tir trudng

w
a

TN

trong cudn cam, taco: W, =W, = %W hay

PN

2 2 - \/EO
1418 - oo D
/2 B x
Véi hai vi tri 11 46 q =+Q, > trén truc Oq, tuong ung vaoi 4 vi tri 4 4

A i i P e s i A ne s T
trén dudng tron, cac vi tri nay cach déu nhau bdi cac cung 3

, ~ 1 Y R e ~ ~ 1A A A , T 2n T
Co nghia 1a, sau hai lan lién tiep W, =W, , pha dao dong da bién thién dugc mot luong la 2 = ) > 1 :
Pha dao dong bién thién duoc 27 sau thoi gian mot chu ki T.

T .
Tom lai, cir sau thoi gian 2 nang luong dién lai bang nang luong tu.

Il. DIEN T’ TRUONG, SONG DIEN TU

c c e
1. Budc song. A= n =CT; v=—; n: Chietisuaicud moatrooag
n
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2. Dién tir trwong: Dién truong va tir trudng co thé chuyén hoa cho nhau, lién hé mat thiét v6i nhau. Chiing
13 hai mit ctia mot truong thong nhét goi 1a dién tir truong.
3. Gid thuyét Maxwell:
a. Gia thuyét 1: Tir truong bién thién theo thoi gian 1am xuat hién mot dién trudng xoay.
b. Gia thuyét 2: Dién truong bién thién theo thoi gian lam xuét hién mot tir truong xody.
c. Dong dién dich: Pién truong bién thién theo thoi gian 1am xudt hién mot tir trudng xody. Dién trudng nay
tuong duong nhu mdt dong dién goi 1a dong dién dich.
4. Song dién tir: Séng dién tir 13 qua trinh truyén di trong khong gian ctia dién tir truong bién thién tuin
hoan theo thoi gian.
a. Tinh chat: + Song dién tir truyén di v6i van toc rat 16n (v~c).
+ Séng dién tir mang ning luong (E: f*).
+ Song dién tir truyén dugc trong moi trudng vat chat va trong chan khong.
+ Song dién tir tuan theo dinh luat phan xa, dinh luat khiic xa, giao thoa, nhiéu xa, ...
+ Song dién tur la song ngang.
+ Song dién tir truyén trong cic mdi truong vét chat khac nhau c6 van tdc khac nhau.
b. Phan loai va dac tinh ctia song dién tir:

Loai song Tan s6 Buoc song Dac tinh

Song dai 3-300KHz 10° -10° m  Ndng lwong nhé, it bi meée hdp thy

Séng trung 0,3-3MHz 10°-10° m  Ban ngay td‘ng dién li hap thu manh, ban
dém tang dién li phan xa

Song ngan 3-30MHz 10° -10m Naéng lwong I6n, bj tang dién li va mat dat
phan xa nhiéu lan

Song cuc 30-30000MHz 10-10°m C6 nang lwong rat I6n, khong bi tang dién li

ngan hdp thu, truyén theo dwong thang

5. Mach chon song:
a. Budc song dién tir ma mach can chon: A =27cyLC; c=3.10° (m/s)
b. Mot s6 dic tinh riéng cua mach dao dong:

c,IIC,: L ! 1 1.1

2m/|_c 2zL(C,+C,) % 7 £

cntC,: 1L —):>f2 f12+f22
27[,\/|_C 27 L C C,

6. Song di¢n tir

Van toc lan truyén trong khong gian v = ¢ = 3. 10%m/s

May phat hodc may thu song dién tr sir dung mach dao dong LC thi tan s6 song dién tir phat hodc thu dugc
bang tan s riéng cua mach.

Budc song cua song dién tir A = — = 2z2v+/LC

Luru y: Mach dao dong c6 L bién d6i tir LMin — Lyax va C bién d6i tir Cpin — Ciax thi bude song A caa
song dién tir phat (hodc thu)
Amin tuong ung voi Lyin Va Cwin
AMax trong ung voi Lyax va Cmax

7. Su twong tu giira dao dong dién va dao dong co’

Dai lugng co Dai luong dién Dao dong co Dao dong dién

X q X7+ 02X=0 q”+oo2q:0
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: k 1
v i LS 0=—=
““\m JLc
m L X = Acos(mt + ¢) q = qocos(wt + @)
1 . . .
k c v=x"=-wAsin(ot + ¢) i=q’ =-wqsin(ot + )
F u A =X+ (L) o2 =07 + (L)
w w
" R F = kx = -ma’X u=2=Loq
W W; (Wc) Wy :% mv2 W= = |_|2
W, W, (W) W, = L kx? W=
2 2C

CHU'ONG : PIEN X0AY CHIEU

|. CAC MACH DIEN XOAY CHIEU.
1. Biéu thirc dién ap tvrc thoi va dong dién tirc thoi:
u = Ugcos(wt + @y) va i = lpcos(wt + ;)

Véi ¢ = @y — @i la @6 1éch pha ctia u so véi i, €O —%Sgpﬁ%

2. Dong di¢n xoay c]liéu I = locos(2nft + @i)
* Moi gidy doi chiéu 2f 1an

* Néu pha ban dau ¢; = —% hodc ¢; = % thi chi gidy dau tién

doi chiéu 2f-1 lan.

3. Cong thirc tinh thoi gian den huynh quang sang trong mot chu ky
Khi dit dién ap u = Ugcos(omt + @) vao hai diu bong dén, biét dén chi sang 1én khi u > Us.
At _3Ae Véi cosAp :ﬂ, (0 <A@ <m/2)

@ U,
4. Dong dién xoay chiéu trong doan mach R,L,C

C

0

R

* Poan mach chi c6 dién tro thuan R: Ug ciing pha véi i, (p =gy, — @i =0) va | =UE va l, =

Luru y: Dién tré R cho dong dién khong doi di qua vaco | = UE

* Poan mach chi ¢6 cudn thuan cam L: u, nhanh pha hon i 1a 7/2, (¢ = ¢y — @i = 1/2)
I Y va |, _Y v6i ZL = oL 1a cam khang
ZL ZL
Luru y: Cudn thudn cam L cho dong dién khong ddi di qua hoan toan (khong can tro).
* Doan mach chi ¢6 tu dién C: Uc cham pha hon i 1a /2, (¢ = @y — @ = -1/2)

U U 1
l=—val,==—2 véi Z. =—— la dung khan
0 cTC g g

C C
Lueu y: Tu dién C khong cho dong dién khong d6i di qua (can tré hoan toan).
5. Dac diéem doan mach thudan RLC noi tiép:

a. Tong tré: Z = \/RZ +(Z, - 2Z.)°
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2 7 U U Z >Z.: usdmphahoni
b. P§ 1éch pha (u so véii): tang = Lé C-—L _—¢ —.!Z =2Z.: ucuag pha voui

R Z, <Z.: utredhahoni

c. Pinh lu4t Ohm: IO:?; | =—

d. Cong suit tiéu thu trén doan mach: P =UI cosg; He&odoag suaticosy =

N[O

_Ur
U

Chii y: Vi mach hoic chi chira L, hoic chi chita C, hoiic chira LC khéng tiéu thu cong suit (P=0)

{Neé i =1,coswt thi u=U cos(at+¢p)

Ned u=U,cosot thi i = | cos(at-g) " 74 =P~ A =P

e x U= Ug+u +U.
e. Gian do véc to: Taco: <ur wur  uur  uwr
Uo = UOR +U0L +Uqc

UL UL

UL
AUOL
UL
U i
O
I Uoas
ULAN
u
4 oc
Y uian
Uoc

6. Lién hé giiva cdc higu dién thé higu dung trong doan mach thuan RLC néi tiép:
Tir Z=\RP+(Z, ~2Z.)? suy ra U =JU2+(U,_-U.)?

R L «
Twong tw Z, =+ R?+2Z2 suy ra Uy =U2+U? —
Zee =|RE+Z2 suy ra U =JUZ+U2

Z.=|Z, -Z| suyra U, =U, -U|

7. Cong sudt tod nhiét trén dogn mach RLC:

* COng suit tirc thoi: P = Ulcose + Ulcos(2mt + ¢

* Cong suét trung binh: P = Ulcose = I°R.
6. Pién ap u = U; + Ugcos(ot + @) dwoe coi gdm mot dién ap khong ddi U va mot dién ap xoay chiéu
u=Uocos(mt + ¢) ddng thoi dit vao doan mach.
7. Tan s6 dong dién do may phat dién xoay chiéu mot pha co P cip cuc, réto quay véi van toc n vong/gidy
phat ra: f = pn Hz.
+ Tu thong gui qua khung day cuia may phat dién @ : @ = NBScos(wt + ¢) = D, cos(wt + ¢) (W)

+ Suét dién dong tirc thoi: e= _c(lj_Cf =-0"; e=wNBSsn(awt + @) (V) =E,sn(at + ¢)

e=E,sin(et+¢) =E, Cos(a)t+go—%) = oNSBcos(ot + ¢ - %) : sina:cos(a—%)

+ Hiéu dién thé tirc thoi: u=U, co(wt +¢,). Néu may phat co dién tro rat nho thi : Ug = Eq.
Vé&i @y = NBS 1a tir théng cuc dai, N 1a sé vong day, B 1a cam tng tir cua tir trudng, S 1a dién tich cia
vong day, o = 2xf , Eg = ®NSB la suat dién dong cuc dai.



Hb tro 6n tap [PE CUONG CHUONG TRINH DAl HQC]

8. Dong di¢n xoay chiéu ba pha la hé théng ba dong dién xoay chiéu, giy béi ba sudt dién dong xoay
chiéu cing tin sé, cing bién dp nhung dp léch pha tirng déi mot 13 %”

e = E,cos(at) I, = 1,cos(at)

e, = E,cos(awt — 2?”) trong truong hop tai dbi xtmg thi I, = l,cos(mt —2?7[)

e, = E,cos(mt +%ﬂ) I, = 1,cos(awt +2?”)

May phat méc hinh sao: Uy = \E Up

May phat mac hinh tam giac: Ug = U,

Tai tiéu thu mac hinh sao: Iy = I,

Tai tiéu thu méc hinh tam giac: Iy = \E I

Luru y: O méay phat va tai tiéu thy thudng chon cach mic twong tng véi nhau.

. U I N

9. Cong thirc may bién dap: —1 = E_L_N
U 2 EZ Il N 2

n 2
10. Cong sudt hao phi trong qud trinh truyén tdi dién ning: A’ = ﬁ
U“cos“p
Trong d6: P 1a cong suét truyén di & noi cung cap
U la dién 4p & noi cung cap
coso 1a hé sb cong suit cua dy tai dién

I . . o X aen 43
R= pg la dién trd tong cong cua day tai dién (luu y: dan di€n bang 2 day)

b0 gidm dién ap trén duong day tai dién: AU = IR

Hiéu suét tai dién: H =——2 100% = H _ERLY
v v Pc Uv
Il. BAI TOAN CUC TRI
1. Hién tuwgng cong hudng:
Z, =2,
Diéu kién cong huong | o’ = 1 thi Z,, =R =1, = Y =E.
LC Z. R
(/’% =0
2 U;
_ —_ = _ uu wl
Pioc=lWR=Z=Ul, YRS
Suy ra R Chuy |uw™ w
COS(pzz—:l U, TT1,

2. Khi dién tré R thay ddi cOn cac dai lwong khac giir khong doi.

* Cong suat P dat cuc dai khi :
2 2
R=|z, -z | suyraPR, S S COSgo:@ khi flolJ =
2R 2|7, -Z| 2

RE
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* Khi P < Ppay 1udN ton tai 2 gia tri Ry, R, dé cong suat tiéu thu trén mach bang nhau, dong thoi thoa man dk

vo T
2y 5
2
R1R2:(ZL_ZC)
U2
T2 TROR,

* Cécgiatri I, Uy, Uc dat cuc dai khi : R =0.
* Gia tri Ug cuc dai khi : R = oo.

* Khi R = R; hodc R = R, ma cdng suét trén mach cd gia tri nhu nhau thi Ppay khi : R = RR, .

Néu cuon day co digntrorthi : R+1 = (R +r)(R,+r)

3. Khi gi4 tri dién dung C ciia tu thay déi, con cac dai lwong khac khdng doi:
U U

* Hiéu dién thé U, =1Z, = = dat cyc dai
R +(Z, -Z.)° R2+zf_zzL+1
22 2
R*+Z?
Z.=
Khi : 4 va () ~u U —uz =0
: C L~ C -
U,,/R2 +2Z?
UCmax =
R
. - + A p " N . . 1 1(1 1
* Khi C = C; hodc C = C, ma cong suat P trén mach bang nhau thi Py khi: —==| —+—
C 2\C, C,
* Khi C = Cy hoic C = C, ma Uc bang nhau thi Uc dat gia tri cwe dai khi : C= %(Cl +C,).
. s N ch +Z;
* Khi C=Cyhoac C=C,ma cacgiatri: I, P, Ug, U_nhw nhau thi: Z =TZ
* Céc gia tri P, I, Ug, U, dat cwe dai khi mach xay ra cong huong : Zc = Z_
4. Khi gid tri 6 tw cim L ciia cudn day thay ddi, con cac dai lugng khac khong doi:
* Hi¢u dién thé U, =1Z, = v = Y dat cuc dai khi :
R +(Z, -Z.)° R2+Z§_ZZC 1
z! z: oz
2 2
7 _ R™+Z;
L
Khi : Zc vékhidétacé'(um“)z—u U —-u?=0
. . . L cYlL -
U - U«fR2 +2Z2
Lmax
R
* Khi L =L; hoac L =L, macong suat P trén mach bﬁng nhau thi P khi: L= (L1 + LZ)

* Khi L =L; hoac L =L, maU_ ¢o6 gia tri nhw nhau thi U 5« Khi : %:
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. . . Z +Z
*KhiL=L;hoicL=L;ma I, P, Uc, Ug nhu nhau thi : Z. :ﬁ

* Céc gia tri P, I, Ug, Uc, dat cue dai khi mach xay ra cong huong : Z, = Zc.

5. Khi tin s6 goc o ciia mach thay d6i, con cac gié tri khac khong doi.
) 2
W =7
2LC-R°C

* Piéu kién ciia ® dé U max 12 : U™ = UL
RJALC — R2C?

* Piéu kién ciia ® dé Ucmax 13 :

.. 1 _R°

0) =
LC 2L°
e 2UL

" RJALC —RC?

* Khi ® = 01 hoac o = w, ma P, I, Z, cos@, Ug c6 gia tri nhu nhau thi P, I, Z, cosq, Ur S€ dat gia tri cuc

1
dai khi : 0= —=.,/ow
| Jic Ve

6. Lién quan dg 1éch pha:

a. Truong hop 1: ¢, + o, :% = tang,.tang, =1
b. Trudng hop 2: ¢, — o, =% = tang.tanp,=-1

c. Truong hop 3: ‘¢1‘+‘¢2‘:% = tang.tangp, =+1.

7. Hai doan mach AM gdém R;L;C; nbi tiép va doan mach MB gdm R,L,C; ndi tiép mic nbi tiép voi nhau
€0 Uag = Uam + Ums = Uag; Uam Va Uug CUNG pha = tanuag = tanuam = tanuvs
8. Hai doan mach R;L;C; va R;L,C; cung u hoac cung i ¢6 pha léch nhau A

-2,

Z
Vé’l tan ¢l = LlT Lo

_Zc PR
R—z (gia str @1 > @)

2

va tan g, =

tan g, —tan g,
1+tan g, tan g,
Truong hop déc biét Ap = 7/2 (vudbng pha nhau) thi tang;tang, = -1.

VD: * Mach dién ¢ hinh 1 c6 Uag Va Uam léch pha nhau A

A R L M C B
O day 2 doan mach AB va AM c6 cuing i VA Uag cham pha hon Uay —{ e —

an g,y —tan g,y

Copr—p2=Ap = =tanAg

= - =Ap=> =tan A N
Pam=pas = 2P 1+tan @y, tan @, v Hinh 1
p n iy N ZL ZL _ZC
Néu uag vuong pha voi uaw thi tan g,,, tan @,z =-1 = ?T =-1
* Mach dién ¢ hinh 2: Khi C =C; va C = C; (gia st C; > C,) thi i; va i, 1éch pha nhau A
O day hai doan mach RLC; va RLC, c6 cung uag A R L MC B

Goi @1 va @2 1a d6 1éch pha ctia Uag so vai iy VA iy Eﬁ_mmm%

Hinh 2
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th‘I,C(') Q1> Q2= QP1- P2 =A@
Neéu I = I, thi 1= -, = A@/2
tan g, —tan g,

Néu I, # I, thi tinh
1+tan g tan g,

=tanAg

lIl. BAI TOAN HOP KiN (BAI TOAN HOP DEN)

1. Mach dién don gidn: R L C
L ’ , A N B
a.Néu U, cung pha véi i suyra| X | chichra R, -—:I—W—{ }—'* X—

b. Néu U, sém pha véi i goc % suyra | X | chi chira L,

c. Néu U, tré pha véi i goc % suyra | X | chi chtra C,

2. Mach dién phc tap:
a. Mach 1
Néu U, cing phavéi i suyra | X |chichta L,

AL [IN[x]s

J4 N L. , T R ,
Néu U, va U,; tao véi nhau goc EY suyra | X | chichtra R,

Vay | X |chra (R,, L,)

b. Mach 2
Néu U, cing phavéi i suyra | x |chichia C,

R L
L:_mmm’b'x

J4 N L. , T R ,
Néu U, va U, tao vé1i nhau goc > suyra | X | chichira R,

Vay| x |chtra (R;, ;)

«0

CHU'ONG : SONG ANH SANG

1. Hién twong tan sac anh sang.
* P/n: La hién tugng anh sang bi tich thanh nhidu mau khac nhau khi di qua mit phan cach cia hai méi
truong trong sudt.
* Anh sang don sic 1a 4nh sang khong bi tan sic
Anh sang don sdc c6 tan sb xac dinh, chi c6 mot mau.
I 0 I 0
I n
* Chiét suat ciia moi truong trong sudt phu thudc vao mau sic anh sang. Déi voi anh sang mau d6 1a nho
nhét, mau tim 1a 16n nhat.
* Anh sang trang 13 tip hop ciia vo s6 anh sang don sic ¢ mau bién thién lién tuc tir d6 dén tim.

bI=

<|o

o . . Z \ A A R C
Budc song cta anh sang don sac | = rE truyen trong chan khong | , = r b
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Budc song cua 4nh sang trang: 0,38 um < A < 0,76 um.
2. Hién tugng giao thoa anh sang (chi xét giao thoa anh sang trong thi nghiém lang).
* P/n: La sy tong hop cta hai hay nhiéu séng anh sang két hop trong khong gian trong d6 xuat hién nhimng
vach sang va nhitng vach t6i xen k& nhau. A
Céc vach sang (van sang) va cac vach tdi (van t6i) goi 1a van giao thoa. d; M
* Hi¢u duong di cua anh sang (hiéu quang trinh) Sy X
ax a| I dz
Dd=d,- d,= — O
D
Trong d6: a = S1S; 1a khoang cach gitra hai khe sang
D = OI 1a khoang cach tir hai khe sang S1, S dén man quan sat
SiM = dl; SoM = dz
x =O0M 14 (toa do) khoang cach tir van trung tim dén diém M ta xét

* Vi tri (toa d0) van sang: Ad = kA = x= kI—D kiz
a

S)

k = 0: Van sang trung tam
k = £1: Van sang bac (tht) 1
k = +2: Van sang bac (thw) 2

* Vi tri (toa d0) van t6i: Ad = (K + 0,5)A = x= (k+ 0,5)'—D; kiz
a

k=0, k =-1: Van t6i thtr (bic) nhat

k=1, k =-2: Van tbi thtr (bac) hai

k =2, k =-3: Van t6i thtr (bac) ba
* Khoang cach giita n van sang lién tiép nhau 1a | : | =(n—2)i
* Khoang cach giita m khoang vén lién tiép nhau la |: | =mi

X _k: V aé sang thotk
* Tai vi tri M ma | 1
§_k+E V aé toathdu(k +1)
i

A i T A , . . ez oz - |ID
* Khoang van I: La khoang cach giira hai van sang hodac hai van t6i1 lién tiép: 1= —
a

* Néu thi nghiém duoc tién hanh trong méi truong trong sudt c¢6 chiét suat n thi budc séng va k/van:
| . I .D i
|, =—bi=-—"—=
n a n
* Khi nguon sang S di chuyén theo phuong song song vai S;S; thi hé van di chuyén ngugc chicu va khoang
van i van khong doi.

Do doi cua h¢ van la: x, = Ed
1
Trong do: D la khoang cach tu 2 khe t61 man
D; 1a khoang cach tir ngudn sang tdi 2 khe
d 1a d6 dich chuyén cia ngudn sang o
* Khi trén duong truyen cua anh sang tur khe S; (hodc S;) dugc dat mot ban mong day e, chiét suat n thi h¢

) AN n- 1eD
van s€ dich chuyén vé phia S; (hodc Sy) mot doan: X, = &
a
* Xéc dinh sb van sang, van tdi trong ving giao thoa (truong giao thoa) c6 bé rong L (dbi xtg qua van
trung tam)

+ 86 van sang (1a s6 18): Ng = 2&& 1
it
el

+ 86 van tdi (12 sb chan): N, = 2¢—-+ 0, 5

i f
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Trong do [x] 13 phan nguyén cua x. Vi du: [6]=6;[5,05] =5;[7,99] =
* Xdc dinh sé van sdng, vin toi giita hai diém M, N co toa dj x1, X2 (gla s x1 < Xp)

+ Van sang: x; < ki <X
+Van tdi:  x;1 < (k+0,5)i < X,
S6 gia tri k e Z 1a s6 van sang (van t6i) can tim
Luru y: M va N cting phia v6i van trung tim thi x; VA X, ciing déu.
M va N khac phia véi van trung tim thi x; va X, khac dAu.
* Xdc dinh khodng vin i trong khodng c6 bé réng L. Biét trong khodng L c6 n van sang.

+ Néu 2 dau 1a hai van sang thi: i = 1
n -

+ Néu 2 dau 12 hai van tbi thi: i =

S|

+ Néu mot dau 1a van sang con mot dau 1a van tdi thi: i= E
n- 0,

* Sw trung nhau cia cdc birc xa A1, A; ... (khodng vin twong wng la iy, i ...)

+ Trung nhau cta van sang Xs =Kt = koir =... = kidi=koho =
+ Trung nhau cta van toi: x¢ = (ks +0,5)iy = (k2+ 0,5)i=... = (kl +0,5)A; = (ko + 0,5, =.
Luu y: Vi tri ¢6 mau  cung mau v6i van sang trung tdm 13 vi tri tring nhau cua tat ca cac vs clia cac birc xa.

+ Céch xéc dinh s6 van sang tring nhau trong mot khoang L:

- Tim khoang cach ngan nhat giita 2 vs triing nhau : Axmin.

- S6 van sang tring nhau : n = 2 L
ZAXmin

* Trong hién tugng giao thoa anh sang trang (0,38 pm < A < 0,76 um)

2 2 D . by r 2 \ 4
- Bé rong quang pho bac k: Dx= k—(I ;- I,) voi Aq va A 1a bude song anh sang do va tim
a

- Xac dinh s6 van sang, s van t0i va cac buc xa twong g tai mot vi tri xac dinh (da biét x)

+ Van sang: x= kI—DD =2 kizok=2,
a kD AD

A A ax ax
SO van sang : <k<
/’i’maxD ﬂ“minD
V6i 0,38 um < A < 0,76 um = ¢6 bao nhiéu gia tri cua k thi c6 by nhiéu vs , k € Z
I D ax

+ Van toi: x= (k+ 0, 5)—I> =
(k+0,5D

-0,5

Sévantdi: — = _05<k<
ﬂ’maxD min

610,38 um <A <0,76 um = c¢6 bao nhiéu gia trj cua k thi c6 biy nhiéu van téi , k € Z
- Khoang céch dai nhat va ngan nhét giita van sang va van tbi ciing bac k:
Xnin = [kﬂt (k - 01 S)Ad]

AXyo = — kA, +(k—0,5)4,] Khi van sdng va van toi nam khac phia doi véi van trung tam.
a

Max
D s A ’ \ A As O \ ’ A re oA A
AXyo = — kA, —(k—=0,5) 4] Khi van sdng va van toi nam cung phia doi v6i van trung tam.

=k,

*. Vitri van sang bac k, cua buc xa A, trung vai vi tri van sang bac k,cta biic xa 4,: k4,
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. . ‘. 1
* . Vitri van sang bac k; cua buc xa A, trung véi vi tri van toi bac k,cta birc xa 4,: kA, =(k, + E)ﬂz
Cha y: Trong khong khi (chan khéng): A = % ; trong méi truong cé chiét sudt n:

Khoang van trong khong khi la i ; trong moi truong cd chiét suat N khoang van | =—

ll. QUANG PHO

1. Mdy quang pho:
a. Dinh nghia: May quang phé 13 dung cu dung dé phan tich chim sang c6 nhiéu thanh phan thanh nhiing
thanh phan don sic khac nhau.
b. Ca_u tao:
+ Ong chuan tryc 1a tao ra chum tia song song.
+ Ling kinh dé phan tich song song thanh nhimng thanh phan don sic song song khac nhau.
+ Budng anh 1a kinh anh dit tai tiéu diém anh cta thdu kinh L, dé quan sat quang pho.
c. Nguyén tic hoat dong:
+ Chum tia qua ong chuén tryc 1a chum tia song song dén lang kinh.
+ Qua lang kinh chum sang bi phan tich thanh cac thanh phan don sic song song.
+ Cac chum tia don sic qua budng anh dugc hoi tu trén kinh anh.
2. Quang phé lién tuc:
a. Pinh nghia: Quang pho lién tuc 14 dai mau bién thién lién tuc, quang pho lién tuc clia anh sang 1a dai
mau bién thién lién tuc tir do t&i tim.
b. Ngudn phat: Cac chét ran, chat 1ong, chat khi c6 ti khéi 16n néng sang phét ra quang pho lién tuc.
c. Pic diém, tinh chat:
Qp lién tuc khong phu thudc thanh phan héa hoc ctia ngudn phat ma chi phu thude vao nhiét cia ngudn phat
+ O nhiét 46 500°C, céc vat bat ddu phat ra anh sang mau do; ¢ nhiét 6 2500K dén 3000K cac vat
phat ra quang pho lién tuc c6 mau bién thién tir 46 dén tim. Nhiét d6 ctia bé Mat Troi khoang 6000K , anh
sang ctia Mt Troi 1a anh sang trang,
3. Quang phé vach phdt xa:
a. Pinh nghia: Qp vach phat xa 12 loai quang phd gdm nhiing vach mau don sic nam trén mot nén toi.
b. Cic chit khi hay hoi c6 4p suit thap bi kich thich phat ra.
c. Pic diém: + Cac chét khi hay hoi & 4p suét thap khac nhau cho nhitng quang phd vach khac nhau ca vé
$6 lugng vach, vi tri, mau sdc cta cac vach va do sang ti ddi cua céc vach.
+ Mbi chat khi hay hoi ¢ ap suat thip c6 mot quang phd vach dic trung.
4. Quang phé vach hép thu:
a. Dinh nghia: Qp vach hép thu 1a mot hé théng cac vach tdi nam trén mot nén mot quang phé lién tuc.
b. Cach tao:
+ Chiéu vao khe ctia may quang phd mot anh sang trang ta nhan duoc mot quang pho lién tuc.
+ bat mot den hoi Natri trén duong truyén tia sang trudc khi dén khe ciia may quang pho, trén nén quang
phd xuat hién cac vach t6i & dung vi tri cdc vach vang trong quang phd vach phat xa cua Natri.
c. Piéu kién: Nhiét d6 cua dam khi hay hoi hap thu phai thap hon nhiét d6 ctia ngudn sang phat ra qplt.
d. Hién twong dio sic: O mot nhiét ¢ nhat dinh, mot dam khi hay hoi ¢6 kha nang phat ra nhitng anh sang
don sic nao thi n6 ciing ¢6 kha nang hap thy nhimng anh sang don sic do.
Cht y: Quang pho cua Mit Troi ma ta thu dugce trén Trai Dat 1a quang phd hap thy, Bé mit ctia Mat Troi
phat ra quang pho lién tuc.

IV. SONG PIEN TU
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Loai song Budc song Chay Ving do A :0,640um=0,760um
Tia gamma D&OU10 2 m _ % Ving cam A :0,590um-~0,650um
Tia Roengent 102 m fied 10°m Vung vang A :0,570um+0,600um
Tia tw ngogi 10°m fied 3,810 'm Ving luc A:0,500¢m+0,575um
Anh sang nhin thdy 3,810 ' mfAea7,610 'm Vung lam A :0,450um+0,510um
Tia hong ngoai 7.6.10 " miiea 10°m Vung cham A :0,440um-~+ 0,460m
Song vé tuyén 102 m troded Vung tim A:0,38um-=0,440um

1. Tia hong ngogi: . )
a. Pinh nghia: Tia hong ngoai 1a nhitng birc xa khong nhin thay, cé budc song 16n hon bude song cua anh
sang do (A > 0,76um).

b. Ngudn phat sinh: + Cac vat bi nung néng duéi 500°C phat ra tia hong ngoai.
+ CO 50% nang luong Mat Troi thude vé ving hong ngoai.
+ Ngudn phat tia hong ngoai thuong 13 cac dén day toc bang Vonfram néng sang c6
cong sudt tir 250W—1000W .
c. Tinh chit, tic dung: + C6 ban chat 14 song dién tir.
+ Tac dung ndi bat nhat 1a tac dung nhiét.
+ Téc dung 1én mot loai kinh 4nh dac biét goi 1a kinh anh héng ngoai.
+ Bi hoi nudc hap thu.
+ C6 kha niang gay ra 1 sé phan ung hod hoc.
+ C6 thé bién diéu dugc nhu séng dién tir cao tan.
+ Ch thé gay gay ra hién tugng quang dién trong cho mot s6 chat ban dan
d. Ung dung: Siy kho san pham, sudi 4m, chup anh hong ngoai.
2. Tia tir ngoai:
a. Pinh nghia: Tia hong ngoai 1 nhiing birc xa khéng nhin thiy, c6 budc séng nhé hon bude séng ciia anh
sang tim (A < 0,38um).

b. Ngudn phat sinh: + Céc vét bi nung néng trén 3000°C phat ra tia tir ngoai.
+ CO 9% nang lugng Mit Troi thudc vé ving tir ngoai.
+ Ngudn phat tia tir ngoai 1a cac dén hoi thuy ngan phat ra tia tir ngoai.
c. Tinh chit, tic dung: + C6 ban chat la song dién tir.
+ Tac dyung rat manh Ién kinh anh.
+ Lam phat quang mot sb chat.
+ Tac dung lam ion hoa chat khi
+ Gay ra mot s6 phan tng quang hoa, quang hop.
+ Gay hi¢u ung quang dién.
+ Téac dung sinh hoc: huy hoai té bao, giét chét vi khuan, ...
+ Bj thity tinh, nudc hip thy rit manh. Thach anh gan nhu trong subt d6i véi cac
tia tir ngoai
d. Ung dung: Chup anh; phat hién cac vét nat, xudc trén bé mit san pham; khir tring; chira bénh cdi xwong
3. Tia Ronghen ( Tia X) :
a. Pinh nghia: Tia X 1a nhiing birc xa dién tir c6 budc song tir 102m dén 10°m (tia X cing, tia X mém).
b. Céch tao ra tia Ronghen: Khi chum tia cat6t dp vao tdm kim loai c6 nguyén tir lugng phat ra.
c. Tinh chit, tic dung: + Kha nang dam xuyén rat manh.
+ Tac dyng manh lén kinh anh.
+ Lam ion hda khong khi.
+ Lam phat quang nhiéu chat.
+ Géy ra hién twong quang dién cho hau hét céc kim loai.
+ Téc dung sinh li: hay diét té bao, diét té bao, diét vi khuan, ...
d. Ung dung: Do khuyét tat bén trong cic san pham, chup dién, chiéu dién, chita bénh ung thu nong, do
lidu luong tia X ...
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CHUONG : LIUONG T’ ANH SANG

I. HIEN TUONG QUANG DIEN NGOAI.

1. Dinh nghia : Hién tuong anh sang 1am bat cac eletron ra khoi bé mit kim loai goi 1a hién tuong gd ngoai.

2. Cac dinh luat quang dién:
a. PBinh luat 1 quang dién: Hién tugng quang dién chi xay ra khi budc song anh sang kich thich (1) phai
nho hon bang giéi han quang dién (1, ) ctia kim loai d6: 1< A,.
b. Pinh luat 2 quang dién: Cudong d6 dong quang dién bao hoa ti 1¢ thuan véi cuong do chum sang kich
thich: 1 , ~1
c. PBinh luat 3 quang dién: DOng nang bar; dau cuc dai cta cac electron quang dién chi phy thudc vao
budc song anh sang kich thich va ban chat cua kim loai, khong phu thudc vao cuong dé chum sang kich
thich: {W”"’M <(h4)

askt

07iM & Iaskt

Il. THUYET LUONG T
1. Gid thuyét lwong tir nang lwong ciia Pling.
Luong nang luong ma mdi lan nguyén ti hay phan tir hip thy hay phat xa c6 gia tri hoan toan xéac dinh, goi
la luong tr nang luong. Luong tir nang luong ki hiéu la e, c6 gid tri bang : € = hf,
Trong d6 h = 6,625.10**J.s 1a hang sb Plang, f 12 tin sb cua 4nh sang dwoc hip thy hay phat xa.
2. Thuyét lwgng tir anh sang.
+ M0i chum sang la 1 chim hat, mdi hat goi la 1 ph6ton, méi photon cé ning luong Xac dinh & = hf.
Cuong d6 chiim sang ti Ié vai s6 photdn phét ra trong 1 gidy.
+ Phan tir, nguyén tir, electron.... phat xa hay hap thu &/sang cé nghia la ching phét xa hay hap thu photon
+ Cac phdton bay doc theo tia sang véi the do ¢ = 3.10° m/s trong chan khéng.
3. Phuong trinh Einstein:

a. Gi6i han quang dién: A, = £; 16V =1,6.10"°J

AQJ)
b. Bong nang: W, :%WSM ()
2
c. Phuong trinh Einstein: &€ = A+W,,, hay ¢ = %+%m\/§M hay e = hf = ? = A+ mLZMaX

ChU Y: Phurong trinh Einstein gidi thich dinh ludt 1; dinh ludt 3; thuyét lwong tir gidi thich dinh ludt 2.

4. Diéu kign dé trigt tiéu hodn toan dong quang dién: | . =0 < W, =eU; U, >0
\ a1 s nAQ AN S , ..
5. Dong quang dién bao hoa: |, = A = n= “Aq : SO electron but ra trong thoi gian At.
q
loh = Ny.€ ( Trong d6 n; 1a sb e bt ra trong 1gidy)

6. Nang luong chum photon: E=N¢g = N= E: S6 photon dap vao
£

7. Cong suat buc xa ciia ngudn: P = §= Ng.% (W) . N, lasb photdn dén K trong 1 giay.

8. Hiéu suét luong tir: H = %.100%

AW, =W, - W,

9. Dinh li dong nang: AW, = As Vol As = Fscosa
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* Xét vat co lap vé dién, c6 dién thé cuc dai Vyax va khoang cach cuc dai duax ma electron chuyén dong
trong di¢n truong can c6 cuong do E duogc tinh theo cong thirc:

eV, = %mngaX = eEd,,,

Max

* Véi U la hiéu dién thé gitra anot va catot, va la van toc cuc dai cua electron khi ddp vao anot, vk = Vomax 12
van toc ban dau cuc dai cua electron khi roi catot thi:

eU = %mvf\- %mv,i

hc
5 ) &, =hf =—
10. Nang luong tia X : A
e, =AW, =eU
Buéc song nho nhét cla tia Ronghen: 1 ,, = %
d
2 2

mv

myv, A \ A. Je Leon
Trong d6 W, = =eU, + la dong nang cua electron khi dép vao doi catot (d6i am cuc)
2

U 14 hiéu dién thé gitra andt va catt
v 12 van toc electron khi dap vao ddi catdt
Vo 12 van tdc ctia electron khi roi catdt (thudng vo = 0)
m = 9,1.10°*" kg 1a khéi lwong electron.
* Ban kinh qu¥ dao ctia electron khi chuyén dong véi van toc v trong tir truong déu B

R=—"_ 4=l

eBsina
Xét electron vira ro1 khoi catot thi v = vomax

r ur
Khi v~ BP sina=1p R= v
eB

Luu ¥: Hién tuong quang dién xay ra khi duoc chiéu dong thoi nhiéu birc xa thi khi tinh cac dai luong: Van
toc ban dau cuc dai vomax, hi€u dién thé ham Uy, dién thé cuc dai Vuax, ... d€u dugce tinh ing véi bilic xa co
Amin (hodc fMax)-

mv?

eE

* Ban kinh quy dao khi electron quang dién chuyén dong trong dién truong déu cd E 1V R=

I1l. MAU NGUYEN TU’ BOHR
1. Tién dé Bohr:

a. Tién dé 1: Nguyén tir chi ton tai & nhiing trang thai c6 ning luong hoan toan xac dinh goi 1a trang thai
dung. O trang thai dung nguyén tir khong birc xa nang lugng.

b. Tién dé 2: Nguyén tir ¢ thai thai co mic nang lugng E,, cao hon khi chuyén vé trang thai dimg co mirc
ndng lugng E, thap hon s& giai phong mot nang lugng

Em
hc . . nhén 7y phat photon
Em=Nf = K =E, —E, vanguoc lai. : r;fA ANS ‘,/\/\’?f
¢. H¢ qua: O nhiing trang thai dimg céc electron trong nguyén tir " E, m
chi chuyén dong trén quy dao c6 ban kinh hoan toan xac dinh goi
12 qu¥ dao dung: r, =n’ry; voir, = 0,53A°.
n 0 0 Em > En

Chuy: Trong nguyén tw Hidro, trang thadi dung la trang thdi co
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mirc ning hrong thap nhat (g véi qui dao K), cdc trang thdi c6 mirc nang lwong cao hon goi la trang thdi

kich thich (thoi gian ton tai 107°s).

Nguyén tir (electron) chi hdp thu hodc birc xa nang lwong ding bang hiéu nang lwong gitta hai mitc.

2. Nang lugng ¢ trang thai dung: E, = 13 6

hc 1
3. Bu6c song: — =E,_ —E =13,6.(=—-—).1,6.10 "
¢ song 7 =G E, (nz mz)l @)
1 1 1, .. 7 1.y .
hay: e R,(=——3) OUR, =1,09.10" m™: Haag soRitber
n“ m

4. Quang pho nguyén tir Hidro: =

Céc electron ¢ trang thai kich thich ton tai khoang 10°s
nén giai phong nang lugng dudi dang photon dé tré vé cac

trang thai c6 muc nang lugng thap hon.
a. Day Lynam: Céc electron chuyén tur trang thai c6 muc

nang luong cao hon vé trang thai c6 miic nang luong ting
v6i quy dao K (thudc vung tir ngoai).
b. Day Balmer: Céc electron chuyén tir trang thai cé mac | YV V vV

nang luong cao hon vé trang thai c6 mirc nang luong tng Hs H, Hp  H,
v6i quy dao L (thudc ving tir ngoai va ving nhin thay). —
c. Day Paschen: Cac electron chuyén tur trang thai c6 muc Banme
nang luong cao hon vé trang thai c6 mic ning luong tng
vo1 quy dao M (thudc ving héng ngoai).

Chu y: Budc song cang ngan nang luong cang 16n. KYVYY
_Luu ¥: Vach dai nhit A« khi e chuyén tir L — K —
Vach ngén nhét ) «k khi e chuyén tir 0 — K. Laiman

- Day Banme: Mot phan nam trong vung tir ngoai, mot
phan nam trong vung anh sang nhin thay
Ung véi e chuyén tir quy dao bén ngoai vé quy dao L
Ving anh sang nhin thay c6 4 vach:
+Vachdo H, ungvoie:M — L +Vachlam Hg ungvéie:N— L
+ Vach cham H, tng véie: O = L +VachtimHs ungvoie:P — L
Luru y: Vach dai nhat Ay (Vach d6 Hy,)
Vach ngén nhat A khi e chuyén tr oo — L.
- Day Pasen: Nam trong ving hong ngoai
Ung v6i e chuyén tir quy dao bén ngoai vé quy dao M
Luu y: Vach dai nhat Anw khi e chuyén tir N — M.
Vach ngin nhit Ay khi e chuyén tir o — M.
Méi lién h¢ giira cac budc song va tan sb ctia cac vach quang phd ciia nguyén tir hidro:

1 1

— =—+— vafiz3 =f, +f;3 (nhu cong vécto)

Ay e o

Il. HAP THU VA PHAN XA ANH SANG
1. Hép thu dnh sdng:

Hap thy anh sang 1a hién tuong moi trudng vat chat 1am giam cuong do clia chum sang truyén qua no.

a. Pinh luit vé hap thu anh sang:

Cuong do ctia chum sang don sic khi truyén méi truong hép thy, giam theo dinh luat ham mii cia d6 dai

duong truyén tia sang: | = Ioe

n=6
n=5

n=4

n=3

n=2

n=1
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, |am00mg fiodcué chugn sang tou moatr 6oag
Trong d6: {« Iarbleé'soéhaé thuicua moétrééﬂg

~uA

b. Hép thu loc lya:

+ Vit trong sudt (vat khong mau) la vat khong hap thy anh sang trong mién nhin thiy ctia quang phé.

+ Vat c6 mau den Ia vat hap thu hoan toan anh sang trong mién nhin thiy ctia quang pho.

+ Vit trong sudt c6 mau 1a vat hap thy loc lya 4nh sang trong mién nhin thay cta quang phé.
2. Phén xa (tdn sic) loc lwa dnh sing:
Cac vat co thé hép thu loc lya mét sé 4nh sang don séc, nhu vdy cac vat cling ¢6 thé phan xa (tn sic) mot

s6 anh sang don sac. Hién tuong d6 duoc goi 1a phan xa (tan sic) loc lya anh sang.
Chu ¥: Yéu t6 quyét dinh dén viéc hap thy, phan xa (tan sic) anh sang d6 13 bude séng cia anh sang.

IV. LASER

1. Hi¢n twong phdt quang: o )
a. Su phat quang: C6 mdt so chat ¢ th’é ran, long, khi khi hap thu rpcf)t nang lugng dudi dang nao do thi co
kha nang phat ra mdt buc xa dién tir. Néu buc xa do ¢6 bude song nam trong gidi han cuia anh sang nhin
thay thi duoc goi 1a sy Jphat quang.
MBJi chit phat quang c6 mot quang phd dic trung riéng cho nod.
Dic diém  Sau khi ngimg kich thich, sy phat quang ctia mot sd chét con dugc duy tri trong
mét khoang thoi gian nao d6. )
+ Thoi gian phat quang 1a khodng thoi gian ké tir lac ngung kich thich cho dén luc ngirg phat quang: Thoi
gian phat quang c6 thé kéo dai tir 107°s dén vai ngay.
+ Hién tuong phat quang 1a hién twong khi vat hap thy anh sang kich thich c6 budc séng nay dé phat ra anh
sang co budc song khac.
b. Cac dang phat quang:
+ Huynh quang 14 sy phat quang c6 thoi gian ngan dudi 10°s, thuong xay ra véi chat 1ong va khi.
+ Lan quang la sy phat quang co thoi gian dai trén 10°s, thuong xdy ra voi chit ran.
Chii y: Thiee té trong khoang 10°%s< t< 10°°s khéng xdc dinh dwoc lan quang hay huynh quang.
¢. Dinh ludt Xtoc vé sw phdt quang: Anh sang phat quang c6 budc song nhé hon budce song anh sang kich
thich! A, < e © Cagq ™ Easa
2. Laser:
a. Pac diém:

) . o A _
+ Tia Laser c6 tinh don sac cao. D¢ sai léch i 107",

+ Tia Laser la chum sang két hop, cac photon trong chim séang c6 ciing tan s va ciing pha.
+ Tia Laser la chum sang song song, c¢6 tinh dinh hudng cao.
+ Tia Laser c6 cuong do 16n | ~10°W/cm?.
b. Cac loai Laser: Laser hong ngoc, Laser thuy tinh pha néodim, Lasre khi He — He, Laser CO,, Laser ban
dan, ...
¢. Ung dung:
+ Trong thong tin lién lac: cap quang, vo tuyén dinh vi, ...
+ Trong y hoc: lam dao md, chita mot s6 bénh ngoai da nho tdc dung nhiét, ...
+ Trong dau doc dia: CD, VCD, DVD, ...
+ Trong cong nghiép: khoan, cit, toi, ... v4i do chinh xac cao.
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CHU’'ONG : THUYET TUONG POI HEP

1. Cac tién dé Einstein:

a. Tién dé I (nguyén li tuong d01) Cac hién tuong vat li dién ra nhu nhau trong cac hé quy chiéu quan tinh.
b. Tién d& II (nguyén li bat bién cta van tdc 4nh sang): Van toc anh sang trong chén khong c6 cung gia tri
bang ¢ trong moi hé quy chiéu quan tinh, khong phu thudc vao phuong truyén va vén tde ctia ngudn sang
hay may thu.

2. Cac hé qua:

V2

+ Sy co cua do dai: Do dai ctia mot thanh bi co lai doc theo phuwong chuyén dong cta no: | = lo4|1—— <.
C
+ Sy dén ra cua khoang thoi gian: Pong hd gin véi quan sat vién chuyén dong chay chdm hon dong hd gin
. . At
vGi quan sat vién ding yén: At= 0 => At,.
V
1- 2
CZ
. . m, . u r m, r
+ Khoi lugng twong do6i: m= = + Dbong lugng tuong d6i: p=mv= V.
v v
1-— 1-—
c? ¢’
. E=mc*+=mV’
+ Ning luong twong d6i: E=mc® = T - . Chay: M mo
1V E? = mic* + p’c?
CZ
3. Poi v&i photon:
“ , hc )
+ Nang lugng cia photon: ¢ =hf = = mc
‘. ‘. hf h e
+ Khoi lugng twong doi tinh cua photon: m = iz =—=—= Th, ,suyram, =m_,[1-—
cc ¢ ci V2 © e c
1--
c

Ma v=c nén m_=0.

CHU’ONG : VAT LY HAT NHAN
I. HAT NHAN NGUYEN TU

1. CAu tao hat nhan:
m, =1,67262. 10" kg

g, =+16.10"°C

m, =1,67493.10 kg
g, = 0: khoag mang fiea

Z protoa {
2 X AGOL tab nea tog

N =(A-Z) nétroa {

m, =1,007276u

2. Pon vi khéi lwgng nguyén tir (u): lu=1,66055.10%"kg =
& nety (W 9 {rm:l,008665u

3. Céc cong thirc 1ién hé:
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=% A: kho#él 66hg mol(g/mol) hay so&khoa(u) m= 'I:_A; khoi#l 66hg
£ . A
a. 50 mol: N N: sodhat nhaé nguyea toa = mN,
n=— =__A
N, [N, =6,023.10® nguyea téfmol N A
1
4. Ban kinh hat nhan: R=1,2.10" A3(m)
Il. NANG LUONG HAT NHAN
. =Zm_+(A-Z)m : khoaélodhg cad nucloa rieag lel .
1. P6 hut khoi: {Z’O p m, 9 d ( m la khéi lrong hat nhan)
m=m,—m

2. Hé thue Einstein: E=mc?; luc® =931,5MeV ; IMeV =1,6.10J
3. Nang luong lién két, nang lugng lién két riéng:
a. Nang luong lién két: AE = Amc?

b. Nang luong lién két riéng: & = A—AE : tinh cho moénucloé

Chay: + Haz nhan 6 nang lirong lién ket riéng cang Ién thi cang bén viing.
+ Hat nhan co so khoi trong khoang twr 50 den 70, nang luwong lién két riéng cua chung co gid tri
lon nhat vao khoang 8,8 MeV/nu

IIl. PHONG XA.

1. Pinh nghia : Hién tuong mot hat nhan khdng bén , tu phét phan ré phat ra cac tia phong xa va bién doi
thanh hat nhan khac goi la hién tugng phong xa.

2. Pic diém : Hién tugng phong xa hoan toan do nguyén nhan bén trong hat nhan gay nén, khong phu thudc
vao cac yéu té bén ngoai nhu : nhiét do , ap suat, dién tir trudng. ...

N

N = —f =Ne"™
. . , 27 An In2 R A
3. Dinh ludt phong xa: ; vOUA =—— haag soghaa rai
_my at T(s)
= —Me
2?

* S6 nguyén tir chat phong xa con lai sau thoi giant: N = NO.Z_ T = N,e"'
* S6 hat nguyén tir bi phan ra bang s6 hat nhan con dugc tao thanh va bang sb hat (o hodc ¢ hoic ¢”) duoc
tao thanh: DN=N,- N= N, ')

—I\,—r

* Khoi lugng chat phong xa con lai sau thoi gian t : m=m, 2 m,.e "
Trong d6: No, Mo 1a s6 nguyén tir, khdi luong chat phong xa ban dau
T 1a chu ky ban ra
In2 _ 0,693
| = ? =5 13 hang s6 phong xa A va T khong phu thudc vao cac tac dong bén ngoai ma
chi phu thudc ban chit bén trong ctia chat phong xa.
* Khoi lugng chat bi phong xa sau thoi gian t : Dm=m,- m=m,(1- ')

* Phan trdm chat phong xa bi phn ra: Dm _ 1- '
mO



Hb tro 6n tap [PE CUONG CHUONG TRINH DAl HQC]

-1t

—u.-.

Phan trim chat phong xa con lai: m_ 27T=¢e

mO
* Khdi lwong chat méi dugce tao thanh sau thoi giant: m_ = [l)\I_N A = AN, (1- 'Y= % m,(L- e'")

Trong d6: Am, Ac 13 s khdi ctia chat phong xa ban dau (me) va ciia chit méi duogce tao thanh (con)
Na = 6,022.10% mol™ 1a s6 Avogadrd.
Luu y: Truong hgp phong xa B, B~ thi A = Ay = me = Am
4. Pj phéng xa H: La dai luong dic trung cho tinh phong xa manh hay yéu ctia mot lugng chat phong xa,
do bang sb phan ra trong 1 gidy.

t
H=H,2T7=H,e'""=IN
Ho = ANp 1a d6 phong xa ban dAu.
Don vi: Becoren (Bq); 1Bq = 1 phan ra/giay
Curi (Ci);  1Ci=3,7.10"Bq 7
Luu y: Khi tinh d¢ phong xa H, Ho (Bq) thi chu ky phong xa T phai doi ra don vi gidy(s).

H _ e In2 . P
H=—2=H,e™"; vl =——: haég sophad rad
* Cong thirc 36 phong xa: o1 T(s)
H, = AN,; H = AN(Bq); 1Ci = 3,7.10"°Bq
A oor 5 . ’ A J H ’ s N RN
* Theé tich cua dung dich chtra chat phong xa: V, = y—OV , Trong d6: V laghedich dung déch chéaH
2’TH
Chu ki ban rd ciia mot sé chdt
12 .16 . 235 ~. 226 219 131
Chét phéng xa Cacbon .C Oxi" O Urani” U Poloni 2 Po Rarii ] Radon o 8 Ioﬁ53l
Chu ki ban ra T = 5730 naén T=1225s T =7,13.10° naén T =138 ngag T =1620 naén T=4s T =8 ngayp

5. Cdc tia phong xa:
a. Tia a: ;a ladat ;He.
* Nhiing tinh chét cia tia o :
+ Bi 1éch trong dién truong, tu truong.
+ Phong ra tir hat nhan phéng xa vai toe d6 khoang 2.10°m/s.
+ C6 kha nang i6n hod manh cac nguyén tir trén duong di, mat niang luong nhanh, do d6 né chi di duoc
t6i da 1a 8cm trong khong khi , kha nang dam xuyén yéu, khéng xuyén qua duoc tim bia day ¢& 1mm.
0+ ; 0L - +
b. Tia 5+ cohai loal {10ﬂ lagozitron (1€): p—>n+e +vo’
2B lamlectron (Je): n— p+e +V
* Nhiing tinh chét cia tia B :
+ Bi 1&ch trong dién truong, tir truong nhiéu hon tia « .
+ Phéng ra tir hat nhan véi toc d gan bang toc do anh sang.

+ CO kha nang i6n hoa méi truong, nhung yéu hon tia o, tia p ¢6 kha nang di quang duong dai hon
trong khong khi ( ¢& vai m) vi vay kha nang ¢am xuyén ctia t1a B manh hon tia o, nd c6 thé xuyén qua tim
nhom day vai mm.

*Luu y : Trong phong xa B co sy gidi phong cac hat notrino va phan notrino.

c.Tia y:
* Ban chat 1a song dién tir cd budce séng cuc ngan A <10™m, ciing 1a hat photon ¢6 niang luong cao.
* Nhiing tinh chét cia tia y :

+ Khong bi léch trong dién truong, tir truong.

+ Phong ra véi tée d6 bang téc do anh sang.

+ C6 kha nang i6n hoa moi truong va kha nang dam xuyén cyc manh.
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IV. PHAN UNG HAT NHAN

1. Phuong trinh phin iing: 2X T X, ® BX,+ X,
Trong s cac hat ndy c6 thé 13 hat so cip nhu nuclén, eletrén, photon ...
Truong hop déac biét 1a su phong xa: X3 — Xo + X3
X1 1a hat nhan me, X5 1a hat nhan con, X3 la hat o hoac 3

2. Cdc dinh ludt bdo toan trong phdn wng hat nhan.

+ B4o toan sb nuclon (sé khél) A+ A=A+ Ay
+ Bao toan dién tich (nguyen tu so) 71+ Zz =73+ Z4
+ Bdo toan dong lugng: p1+ pz— p3+ p4 haymv +m, v =m, \l; +m, \7
+ Bao toan nang luong: K, + K, + DE= K, + K,
Trong d6: AE 14 ning lugng phan tng hat nhan; AE = (my+m; —m3 - my )c? = (Mo— M) ¢,
Ky = %mxvf 1a dong nang chuyén dong cia hat X

Lueu y: - Khong c6 dinh luat bao toan khdi luong.
- Méi quan hé giita dong lugng px va dong ning Kx ctia hat X 1a: p2 = 2m, K,
- Khl tinh van toc v hay dong nang K thudng ap dung quy tic hinh binh hanh

uu

Vidu: p= p,+ p, bidtj = pl, pz Py

P*= P+ p; + 2P, p,COS) /
hay (mv)* = (M,)* + (M,v,)” + 2m,m,v,v,cosj >

ul
- p
hay mK = mK, + m,K, + 2,/mm,K K, cosj \Q‘
u u un u '
Tuong ty khi biét ¢, = pl, p hoac ¢, = p,, p P,

Trudng hop dic biét: pl pz = p°= p1 + p;
uu uwu ul
Tuong tu khi p, p hoac p,”™ p
Vl

K
v=O(p=O):>p1=p2:>—1=
K, v

Tuong tu v = 0 hodac v, = 0.

m A
m A

N

3. Phadn wng hat nhdn
* Nang luong phan tng hatnhan :  AE = (Mg - M)c?
Trong d6: My =m, +m, la tong khbi lugng cac hat nhan trudc phan tng.
M=m, +m, la téng khoi lugng cac hat nhan sau phan tng.

Luu y: - Néu My > M thi ptr toa nang luong AE dudi dang dong nang cua cac hat X3, X4 hodc photon v.

Céc hat sinh ra c6 @6 hut khéi 16n hon nén bén viing hon.
- Néu My < M thi pir thu ning luong |AE| dudi dang dong nang cua cac hat X3, X; hodc photon v.

Céc hat sinh ra c6 @6 hut khéi nho hon nén kem bén viing.

- Mudn phan tng xay ra thi phai cung cip ning lugng dudi dang dong ning ciia cac hat A va B. Niang
lwgng cung cap cho pir bao gdm AE = (m—m,)c’va dong niang W, cua cac hat méi sinh ra : W = AE +W,
* Trong phan tng hat nhan 2‘X1+ ZA;QXZ ® Z’:‘*X3 + 2X4

Céc hat nhan Xy, X», Xz, X4 c6:

Ning luong lién két riéng twong tmg 13 &1, &, €3, &a.
Ning luong lién két twong tng 14 AE1, AE,, AE3, AE,
Do hut khdi tuong tmg 12 Am;, Amy, Ams, Am,
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Nang luong cua phan ing hat nhan : AE = Azes +Aseq - A1e1 - Arer
AE = AEs+ AE, — AE; — AE>
] ] AE = (Amz + Am4 - Am; - Amy)c?
4. Quy tic dich chuyén cua sw phong xa

+Phong xa o (;He): X ® JHe+ 535y

So véi hat nhan me, hat nhan con lui 2 6 trong bang tuan hoan va c6 sb khéi giam 4 don vi.
+Phong xa B (Tge): ;X ® Jet ¥
+ So v6i hat nhan me, hat nhan con tién 1 6 trong bang tuan hoan va cé cung s6 khdi.
+ Thuc chit cua phong xa ” 1a mot hat notron bién thanh 1 hat proton, 1 hat electron va mot hat notrind:

n® pt+e +v
Luu y: - Ban chét (thuc chat) cta tia phong xa B 13 hat electron (e)
- Hat notrin6 (v) khong mang dién, khong khéi luong (hodc rat nho) chuyén dong véi van tbe cia
anh sang va hau nhu khong twong tac voi vét chét.

+Phong xa B* (,e): ;X ® ,je+ .Y

So vé6i hat nhan me, hat nhan con 1ui 1 6 trong bang tuan hoan va ¢ cung sd khdi.

+ Thuyc cht ctia phong xa B* 12 1 hat proton bién thanh 1 hat notron, 1 hat pozitron va 1 hat notrind:

Pp® nt+e" +v

Lueu y: Ban chat (thyc chat) cua tia phong xa B* 13 hat pozitron (e)
+ Phong xa y (hat photon) 7 )

Hat nhan con sinh ra ¢ trang thai kich thich c6 mac nang lugng E; chuyén xudng mirc nang lugng E,

d6ng thoi phong ra mot photon cd ning luong : e=hf = % = E- E

* Luu y: Trong phong xa y khong cé su bién d6i hat nhan = phéng xa y thudng di kém theo pxa o va p.
5. Hai logi phan vrng toéa nang lugng
- Phan trng nhiét hach :

+ Hai hat nhén rat nhe c6 (sé khéi A < 10), nhu Hidro, heli... hop lai thanh hat nhan néng hon. Vi sy
tong hop hat nhan chi c¢6 thé xay ra & nhiét 46 cao nén phan tng nay goi la phan mg nhiét hach.

Vidy: ;H + ;He — JHe+ /n toa ning lugng khoang 18MeV.

+ Ngoai diéu kién nhiét d6 cao, con phai thoa man hai diéu kién nita dé phéan Gng téng hop hat nhéan cé
thé xdy ra. Do 1a : mat do hat nhan n phai du lon, déng thoi thoi gian At duy tri nhi¢t d6 cao (c& 108K) cling
phai du dai. Lo-son (Lawson) dd ching minh diéu kién nAt >10"s/cm’

+ Phan trng nhiét hach trong 1ong mit troi va cac ngdi sao 1a ngudn gdc niang luong ciia chung.

+ Trén Trai Dét con nguoi da thuc hién dugce phan ung nhiét hach dudi dang khong kiém soat duoc.
D6 goi 1a sy nd cia bom nhiét hach hay bom H

Nang lwong toa ra trong phan vng nhiét hach I6n hon nang heong téa ra trong phan iing phan hach
rdt nhiéu. Nhién liéu nhiét hach cé thé coi la vé tdn trong thién nhién.

- Phan itng phan hach :

+ Mot hat nhan nang hap thu mot notron cham (notron nhiét) v& thanh hai manh nhe hon (c6 khéi
luong cung c&). Phan ing nay goi 1a phan tmg phan hach.

+ Dic diém : Sau mdi phan tmg déu c6 hon 2 notron dugc phéng ra, va mdi phan hach déu giai phong
ra nang lugng 16n. Nguoi ta goi do 1a nang lugng hat nhan.

+ Phan tmg phén hach day chuyén : Cac notron sinh ra sau mdi phén ctia clia urani lai ¢6 thé bi hap thy
boi cac hat nhan urani khac ¢ gan do va ctr thé, sy phan hach tiép dién thanh mot day chuyén. So phan hach
tang 1én rat nhanh trong mot thoi gian ngn, ta c6 phan tng phan hach day chuyén. Trén thyc té cac notron
sinh ra co thé mat di do nhiéu nguyén nhan khac nhau nén khong tiép tuc tham gia vao phan tng phén hach.
Thanh thtr, muon phan tmg day chuyén xdy ra ta phai xét téi s6 notron trung binh s con lai sau méi lan
phan hach (hé sé notron).

+ Néu s <1 thi phan tmg day chuyén khong xay ra.
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+ Néu s = 1 thi phan tmg x4y chuyén xdy ra v6i mat d6 notron khong d6i. D6 13 phan tng day chuyén
diéu khién dugc xay ra trong 10 phan tmg hat nhan.
+ Néu s> 1thi dong notron ting 1én lién tuc theo thoi gian, dan t6i vu nd nguyén tir. Do 1a phan tng
day chuyén khong diéu khién duoc.
pé giam thiéu s6 notron bi mat di nham dam bao k >1, thi khdi lugng nhién li¢u hat nhan can phai co
mot gia tri t6i thiéu, goi 1a khéi lugng gii han m, .
6. Cic hang sé va don vi thu’o"n3g s dung
* S Avogadrd: Na = 6,022.10% mol™
* Pon vi nang lugng: 1leV =1,6.10"°J; IMeV = 1,6.10%%J
* Pon vi khéi luong nguyén tir (don vi Cacbon): 1u = 1,66055.10%'kg = 931 MeV/c?
* Pién tich nguyén t6: |e| = 1,6.10°C
* Khoi lugng proton: mp = 1,0073u
* Khoi lugng notron: m, = 1,0087u
* Khoi luong electron: me = 9,1.10'31kg =0,0005u

CHU'ONG : TU’ VI MO PEN Vi MO.
I. CAC HAT SO CAP

1. Hat so cdp: Céc hat so cap (hat co ban) 1a cac hat nho hon hat nhan.
2. Cac dac trwong cua hat so cap:
a. Khéi lugng nghi my: Photon &, notrind v, gravitén co khéi lugng nghi bang khong.

b. Pién tich: Cac hat so cip co thé c6 dién tich bang dién tich nguyén to |Q| =1, ciing c6 thé khong mang

dién. Q dugc goi 1a s lugng tur dién tich.
c. Spin s: Moi hat so cap khi ding yén cling c6 momen dong lugng riéng va momen tir riéng. CAc momen

; ; : A A 1 . A
nay dugc dac trung bang so lugng tir spin. Proton, notréon c6 S= > pho6tén c6 s=1, pion c6 s=0.

d. Thoi gian séng trung binh T: Trong céac hat so cap c6 4 hat khong phén ra (proton, electron, photon,
notrino) goi la cac hat nhan bén. Con céc hat khac got la hat khong bén va phan ra thanh cac hat khac.
Notron c6 T =932s, cac hat khong bén c6 thoi gian ngén tir 10**s dén 10°°s.

3. Phdn hat: Céc hat so cap thuong tao thanh mot cap; mdi cap gom hai hat c6 khdi lwong nghi va spin nhu
nhau nhung c6 dién tich trai diu nhau. Trong qué trinh tuong tic ¢ thé sinh cip hodc huy cip.

4. Phén logi hat so cdp:

a. Photon (lugng tir 4nh sang):

b. Lepton: Gom cac hat nhe nhu electron, muyon ( &, z”), cac hat tau (z*,77), ...

c. Mézon: Gom céc hat c6 khdi lwong trung binh, duoc chia thanh mézon 7 va mézon K .

Barion: Gom cac hat nang co khéi lugng 16n, dugce chia thanh nuclon va hipéron.

Tap hop cac mézon va baridon dugce goi 1a hadron.

5. Twong tic ciia cdc hat so cdp:

a. Tuong tac hap din: Ban kinh 16n v6 cung, luc twong tac nho.

b. Twong tac dién tir: Ban kinh 16n v6 han, lyc twong tic manh hon twong tac hip dan ¢& 10% lan.

c. Tuong tac yéu: Ban kinh tac dung rat nho c& 107®m, luc twong tac yéu hon t/ tac hap dan c& 10" lan.
d. Tuong tac manh: Béan kinh tac dung rat nho ¢& 10™°m, luc tuong tac yéu hon tuong tac hép dan c& 10?
lan. Twong tac giita cac hadron.

6. Hat quark:

a. Hat quark: T4t ca cac hat hadron duoc tao nén tir cac hat rat nho.

b. Céc loai quark: Co 6 loai quark la u, d, s, ¢, b, t va phan quark tuong ung. Dién tich cac quark 1a
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c. Céc baraion: T6 hop cua 3 quark tao nén cac baraion.



Hb tro 6n tap [PE CUONG CHUONG TRINH DAl HQC]

Il. MAT TRO'I — HE MAT TROI

1. H¢ Mt Tréi: Gom 8 hanh tinh 16, tiéu hanh tinh, cac sao chdi.
Céc hanh tinh: Thuy tinh, Kim tinh, Trai Dat, Hoa tinh, Moc tinh, Thé tinh, Thién Vwong tinh, Hai
Vuong tinh,

+ Pé do don vi giita cac hanh tinh ngudi ta dung don vi thién van: 1Avtv =150trKm.

+ Cac hanh tinh déu quay quanh mit trdi theo chiéu thuan trong cling mot phang, Mat Troi va cac hanh
tinh tu quay quanh n6 va déu quay theo chiéu than trir Kim tinh.

2. Mat Troi:
a. CAu triic ciia Mit Troi:  Gom quang cau va khi quyén

+ Quang cau: Khdi khi hinh cAu néng sang, nhin tir Trai Dt c6 ban kinh goc 16 phit, ban kinh ctua khbi
cau khoang 7.10°Km, khéi luwong riéng trung binh cua cac vat chat trong quang cau 1a 1400kg/m?, nhiét do
hiéu dung 6000K .

+ Khi quyén: Bao quanh M3t Troi c6 khi quyén Mit Troi: Chu yéu 1a Hidrd, Heli. Khi quyén duoc chia ra
hai 16p c6 tinh chat vat 1i khac nhau: Sic cau va nhat hoa.

- Sic cau 13 16p khi nam sat mat quang cau c6 do day trén 10000km va c6 nhiét o khoang 4500K .

- Phia trén sic cau 1a nhat hoa: Cac phan tir vat chat ton tai & trang thai ion hda manh (trang thai plasma),
nhiét d6 khoang 1 triedi fio. Nhat hoa ¢ hinh dang thay doi theo thoi gian.
b. Nang lwgng Mat Troi:
+ Nang lugng Mit Troi duge duy tri 1a nho trong 10ng né dang dién ra cac phan (mg nhiét hach.
+ Hang s6 Mt Troi H =1360W/m? 1a lugng ning luong blic xa cia Mat trdi truyén vudng goc téi mot
don vi dién tich cach n6 mgt don vi thién van trong mdt don vi thoi gian.
+ Cong suat birc xa nang luong Mit Troi 1a P =3,9.10°W,
c. Su hoat dong ciia Mat Troi:
+ Quang cau sang khong déu, c6 cdu tao dang hat, gdm nhiing hat sang bién ddi trén nén t6i do sy d6i luu
ma tao thanh: vét den, bung sang, tai lua:
Vét den cé mau sam t6i, nhiét dé vao khoang 4000K .
Biing sang thurong xudt hién khi c¢6 vét den, bing sang phong ra tia X va dong hat tich dién goi la gio
Mat Troi.
Tai lira la nhitng hei phun liva cao trén sdc cdu.

+ Nam Mt Troi c6 nhidu vét den nhat xuét hién duoc goi 1a Nam Mt Troi hoat dong. Nam Mt Troi ¢6 it
vét den nhat xuat hién duoc goi la Nam Mat Troi tinh. Chu ki hoat dong ctia Mat Troi c6 tri ) trung binh la
11 nam.

+ Su hoat dong cua Mat Troi co nhiéu anh huong dén Trai Dat. Tia X va dong hat tich dién tir bung sang
truyén dén Trai Dat giy ra nhiéu tac dong:
Lam nhiéu hodc mat thong tin lién lac bdng song vo tuyén ngdn.
Lam cho tir truong Trai Bat bzen thién, gdy ra bdo tir: bdo tir xudt hién sau khodng 20 gio ké tir khi
biing sdng xudt hién trén sdc cau
Sw hoat dong cua Mat Troi con co anh huong dén trang thdi thoi tiét trén Trdi Pat, dén qua trinh
phdt trién cia cdc sinh vit, ...
3. Trdi Dit:
a. Céu tao: + Trai Dat c6 dang hinh phong cau, ban kinh xich dao bang 6378km, ban kinh & hai cuc bang
6357km, khdi luong riéng trung binh 5520kg/m?®.

+ L&i Trai Dat: ban kinh 3000km; chi yéu 1a sat, niken; nhiét d6 khoang 3000 - 4000°C .

+ Vo Trai Dat: day khoang 35km; chu yéu 1a granit; khdi lugng riéng 3300kg/m®.
b. Tir trudng cia Trai Dat:

Tryc tr cia nam cham nghiéng so véi truc dia cuc mdt goc 11°5 va thay ddi theo thoi gian.
c. Mit Tring — vé tinh cia Trai Dat:
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+ Mt Trang cach Trai Dat 384000km; c6 béan kinh 1738km; c6 khdi lugng 7,35.10%kg ; gia toc trong
truong 1,63m/s? ; quay quanh Trai Dat voi chu ki 27,32ngay; Mit Tring quay quanh Trai Dat véi chu ki
bang chu ki quay cua Trai DAt quanh truc; quay cung chiéu v6i chiéu quay quanh trai Dat, nén Mit Tring
luén huéng mot nira nhét dinh vao Trai Dat; nhiét do luc giita trra 100°C, luc nira dém —150°C .

+ Mit Trang c6 nhiéu anh huong dén Trai Dat nhu thuy triu, ...

4. Cac hanh tinh khéc. Sao chéi:
a. Cac dac trung co ban cda cac hanh tinh

Thién thé Khoang cach Bén kinh Khéi lwgng  Khdi lugng Chu ki tu Chu ki chuyén déng SS, vé tinh da
den Mat Troi (km) (sovéi Trai  riéng quay quanh Mat Troi bict
(dvtv) Dit) (10°%kg/m®)
Thuy tinh 0,39 2440 0,052 54 59 ngay 87,0 ngay 0
Kim tinh 072 6056 0,82 53 243ngdy 2247 ngdy 0
Trai Dat 1 6375 1 55 23g56ph 365,25 ngay (1 nam) 1
Hoa tinh 1,52 3395 0,11 39 24937ph 1,88 ndm 2
Moc tinh 52 71,490 318 13 9g50ph 11,86 nam > 30
Thé tinh 9,54 60,270 95 07 14gl4ph 29,46 nam 19
Thién Vuong tinh 19,19 25,760 15 1,2 17gl4ph 84,00 ndm 15
Hai Vuong tinh 30,07 25,270 17 1,7 16gllph 164,80 nim >8
Diém Vuong tinh 39,5 1160 0,002 0,2 6,4 ngay 248,50 nam 1

b. Sao choi:

+ Sao chdi chuyén dong quanh Mat Tro1 theo quy dao elip; c6 kich thude va khdi luong rat nhé. Pugc ciu
tao tr cac chat d¢ boc hoi nhu tinh thé bang, amoniac, métan, ...

Ngoai ra ¢ nhiing sao choi thudc thién thé bén viing.

lIl. CAC SAO. THIEN HA

1. C4c sao:

a. Pinh nghia: Sao 1a mot thién thé ndng sang gidng nhu Mat Troi. Cac sao ¢ rat xa, hién nay da biét ngoi
sao gan nhat cach chiing ta dén hang chyc ti kilémet; con ngdi sao xa nhat cach xa dén 14 ti nim 4nh sang
(1 naén atih sang = 9,46.10”Km).

b. D) sang cac sao:

D0 sdng ma ta nhin th'éiy cua mQgt ngoi sao thuc chét 1a do roi sang lén con nguoi cua mét ta, nd phu thude
vao khoang céach va dg sang thuc cua mdi sao. PO sang thuc cua mdi sao lai phu thudc vao cong suit buc xa
ctia nd. P sang cua cac sao rat khac nhau. Chang han Sao Thién Lang c6 cong suat brc xa 16n hon ctia Mt
Troi trén 25 1an; sao kém séng nhét c6 cong suat biic xa nho hon ctia Mt Troi hang van lan.

c. Cac loai sao dac biét:
+ Pa sb cac sao ton tai trong trang thai on dinh; co kich thuéde, nhiét d6 .. khong dbi trong mot thoi gian dai.
+ Ngoai ra; nguoi ta di phat hién thay c6 mot s sao dic biét nhu sao bién quang, sao méi, sao notron, ...
Sao bién quang c6 do sang thay doi, c6 hai loai:
eSao bién quang do che khudt la mét hé sao déi (gom sao chinh va sao vé tinh), dg sdng tong hop ma ta
thu dwoc sé bién thién c6 chu ki.
eSao bién quang do nén dan co do sang thay déi thue su theo mét chu ki xdc dinh.
Sao mdi c6 do sang tang dot ngdt 1én hang ngan, hang van 1an rdi sau d6 tir tir giam. Li thuyét cho rang sao
m&i 1a mot pha dot bién trong qua trinh bién héa cia mot hé sao.
Punxa, sao notron ngoai sy birc xa nang luong con c¢6 phin birc xa ning lwong thanh xung séng vo tuyén.
eSao notron dwoc cdu tao béi cde hat notron véi mdt dé cwe ki lom 10™ glcma.
ePunxa (pulsar) la I6i sao notron véi ban kinh 10km tu quay véi toc do géc 640 vomg/s va phat ra
séng vé tuyén. Birc xa thu dwoc trén Trdi Ddt ¢é dang tirng xung sdng giong nhw dng sang ngon hdi
ddng ma tau bién nhan duoc.
2. Thién ha:
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Céc sao ton tai trong Vi try thanh nhitng hé twong dbi doc 14p v6i nhau. Mbi hé thdng nhu vay gdbm hang
tram ti sao goi la thién ha.
a. Cac loai thién ha:
o Thién ha xodn oc c¢é hinh dang det nhw cdc dia, ¢é nhitng canh tay xodn éc, chira nhiéu khi.
eThién ha elip c6 hinh elip, chira it khi va c6 khéi lwong trdi ra trén mét dai rong. C6 mét loai thién ha
elip la nguon phdt séng vé tuyén dién rdt manh.
e Thién ha khong dinh hinh trong nhw nhitng dam may (thién ha Ma gien-lang).
b. Thién Ha cia chung ta:
eThién Ha ciia chiing ta la thién ha xodn dc, cé dwong kinh khoang 90 nghin nam danh sang va co khoi
lirong bang khodng 150 ti khéi lwong Mat Troi. N6 la hé phang giong nhw mét cdi dia day khodang 330
nam anh sang, chira vai tram ti ngoi sao.
e H¢ Mdt Troi nam trong mot canh tay xodn & ria Thién Ha, cdch trung tam khodng 30 nghin nam dnh
sang. Giita cac sao co bui va khi.
e Phan trung tam Thién Ha c6 dang hinh cau det goi la ving 16i trung tam dwoc tao béi cdc sao gia, khi
va bui.
eNgay 6 trung tam Thién Ha cé mot nguon phat xa hong ngoai va ciing la nguon phat séng vé tuyén
dién (twong dwong véi do sang chirng 20 triéu ngdi sao nhie Mdt Troi va phong ral luong gié manh).
o Tir Trdi Pat, ching ta chi nhin dwoc hinh chiéu cia thién Ha trén vom troi goi la dai Ngdn Ha nam
theo hwéng Péng Bic — Tay Nam trén nén troi sao.

c. Nhom thién ha. Siéu nhom thién ha:

+ Vii try c¢6 hang tram ti thién ha, cac thién ha thuong cach nhau khoang mudi 1an kich thude Thién Ha
ctia chiing ta. Céc thién ha c6 xu huéng hop lai v&i nhau thanh timg nhém tir vai chuc dén vai nghin t / ha.

+ Thién Ha ctia chung ta va cac thién ha lan 1an thudc vé Nhém thién ha dia phirong, gdm khoang 20
thanh vién, chiém mot thé tich khong gian c6 duong kinh gan mét triéu nim dnh sang. Nhom nay bi chi phoi
chu yéu bai ba thién ha xoan 6¢ 16n: Tinh van Tién Nir (thién ha Tién Nit M31 hay NGC224); Thién Ha cua
chung ta; Thién ha Tam giéc, cac thanh vién con lai 1a Nhom cac thién ha elip va cac thién ha khong dinh
hinh ti hon.

+ O khoang cach ¢ khoang 50 triéu nim anh sang 1a Nhém Trinh Nit chira hang nghin thién ha trai rong
trén bau troi trong chom sao Trinh Nit.

+ Céc nhom thién ha tap hop lai thanh Siéu nhom thién ha hay Dai thién ha. Siéu nhom thién ha dia
phuong c6 tim nam trong & Nhom Trinh Nit va chtra tat ca cac nhém bao quanh né, trong d6 c6 nhom thién
ha dia phuong cua chung ta.

IV. THUYET VU NO LON (BIG BANG)

1. Pinh lugt Hubble (Hdop-bon): Tdc d6 i ra xa cua thién ha ti 1& voi khoang cach giira thién ha va ching

v=Hd o . )
ta: . . _ ;1naénanh sang=9,46.10¥Km
H =1,7.10“m/(s.naén ath sang)
2. Thuyét vu nréq lon (Big Bang): i i i
+ Theo thuyet vu no lon vil tru bat dau dan no tir mot “diem ki di”. Pé tinh tuoi va ban kinh vii tru, ta
chon “diém ki di” 1am méc (goi 1a diém zérd Big Bang).
+ Tai thoi diém nay cac dinh luat vat 1i da biét va thuyét twong d6i rong khong ap dung duoc. Vat 1i hoc

0—43

hién dai dua vao vat li hat so cap dé du doan cac hién tuong xay ra bt dau tir thoi diém tp =10"s sau Vu

n6 16n goi 14 thoi diém Planck.
+ O thoi diém Planck, kich thude vy tru 1a 10°°m, nhiét do 1a 102K va mat do 1a 10" kg/cm?®. Cac tri s6

cuc 16n cyc nho nay goi 1a tri s6 Planck. Ttr thoi diém nay Vi try dan no rat nhanh, nhiét do cua Vi tru
giam dan. Tai thoi diém Planck, Vi tru bi tran ngap bdi cac hat c6 nang luwgng cao nhu electron, notrino va

quark, ning luong it nhat bang 10°GeV .
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+ Tai thoi diém t =10°s, chuyén dong cac quark va phan quark di du cham dé cac lyc twong tic manh
gom chung lai va gan két chung lai thanh cac proton va notron, nang lugng trung binh ctia cac hat trong vii
tru lac nay chi con 1GeV .

+ Tai thoi diém t = 3 phutl, cac hat nhan Heli dugc tao thanh. Trudc d6, proton va notron da két hop vai
nhau dé tao thanh hat nhan doteri fH . Khi d6, d3 xuét hién céc hat nhan doteri fH , triti f H , heli ; He bén.
Céc hat nhan hidré va héli chiém 98% khéi luong cac sao va cac thién ha, khéi luong cac hat nhan ning
hon chi chiém 2%. O moi thién thé, c6 % khéi lwong 12 héli va c6 % khéi luong 13 hidrd. Diéu do
chtng to, moi thién thé, moi thién ha c6 cing chung ngudn gbc.

+ Tai thoi diém t =300000 naén, cac loai hat nhan khac da dugc tao thanh, twong tac chu yéu chi phoi vii
tru 1a twong tac dién tr. Cac lyc dién tir gan cac electron véi cac hat nhan, tao thanh cac nguyén tr H va He.

+ Tai thoi diém t=10° naén, cic nguyén tir 43 dugc tao thanh, twong tac chi yéu chi phdi vil tru 13 tuong
tac hap dan. Cac luc hap dan thu gom cac nguyén tir lai, tao thanh cac thién ha va ngan can céc thién ha tiép
tuc no ra. Trong cac thién ha, luc hap dan nén cac ddm nguyén tir lai tao thanh céc sao. Chi c6 khoang cach
gitra céc thién ha tiép tuc tang 1én.

+ Tai thoi diém t =14.10° naén, vii tru & trang thai nhu hién nay véi nhiét do trung binh T =2, 7K.



