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CHUONG II: DAO PONG CO’

1. DAO PONG PIEU HOA

1. P.trinh dao dng :
2. Van tdc tire thoi :
3. Gia toc tite thoi :

x = Acos(mt + @)
vV = -0Asin(ot + @)

a = -0’Acos(ot + ¢) = -o°

X

a luon hwéong vé vi tri can bz“mg

4.Vat 6 VTCB X = 0; |V|max = @A; |a|min=10
Vit & bién X = 2A; [Vyin = 0; [a]max = @A

2

A
C()Z

5. H¢ thire dgc lap: A? = x° + (l)2 ;v =’ A
1)
6. Co nang: \W = W, +W, :lma)zA2
2
W, = % mv? = % ma® A’sin®(wt + @) = Wsin® (at + @)
W, = % ma’x® = % ma’ A’cos® (at + @) = Weos® (at + @)

7. Dao dong didu hoa co tan sb goc 1a w, tan so f, chu ky T. Thi dong
nang va thé nang bién thién vai tan so6 goc 2w, tan so 2f, chu ky T/2.

2
8. Tisb gilra dong nang va thé nang: —4 — A -1
E, X
9. vantéc, vb tr¥ cfia vEt t'i ®a
+ ®.n"ng = n 1Cn thO n’'ng
n A
V==1wA X=x=
(n+1) n+1
+ ThO n’'ng = n 1Cn ®.n"ng
oA n
V== X=xA,|—
Jn+1 n+1

10. Khoing thoi gian ngin nhét
dé vat di tir vi tri c6 li do x; dén x;

(=29
w

‘ Xl; I EXZ \ -
A WA <
11. Chiéu dai quy dao: 2A

12. Quang duong di trong 1 chu ky ludn la 4A; trong 1/2 chu ky
lubn la 2A
13. Quang duong vat di dugc tur thoi diém t; dén t,.
Phantich:t,—t;=nT + At (n eN; 0 <At<T)
- Quang duong di dugc trong thoi gian nT 1a S; = 4nA
- Trong thoi gian At 13 S,.
Quing duodng téng conglaS=S; + S,
Luu y:
+Néu At=T/2thi S, =2A
+ Tinh S, bang cach dinh vi tri x4, X, va v& vong tron mdi quan hé

S

2 tl
14. Bai toan tinh quing dwdng 16n nhét va nhé nhét vat di duoc trong
khoang thoi gian 0 < At < T/2.
- Vit ¢6 van toc 1on nhit khi qua VTCB, nhé nhét khi qua vi tri bién
nén trong cung mot khoang thoi gian quang duong di dugc cang 16mn
khi vét & cang gn VTCB va cang nho khi cang gan vi tri bién.

+ Téc do trung binh clia vat di tir thoi diém t; &én t,: v, =

1

- Sir dung mébi lién hé giira dao dong diéu hoa va chuyén dudng tron
déu.

+ GOc quét Ap = wAL.

+ Quang duong 16n nhét khi vat di tir M; dén M, dbi xtg qua truc

A9

sin S, = 2Asin

+ Quéng duong nho nhét khi vat di tir M; dén M, dbi ximg qua truc

A
Cos S, = 2A(1—cosT(p)
My < RN 21

| P |

N4

| 2 | A
-A 1 | -A

Py o P X X
Luwuy: + Trong truong hgp At > T/2

T x T
Téch At=nE+At' (trongdo ne N ;0<At'<E)

T
Trong thoi gian N E quang dudng ludn 1a 2nA
Trong thoi gian At’ thi quing duong 16n nhit, nho nht tinh nhu trén.

+ Tbc do trung binh 16n nhat va nho nhat cua trong khoang
thoi gian At:

_ SMin
toMin

_ Y Max
thMax >~

VO1 Spmax; Swmin tinh nhur trén.

14. Cac buéc 1ap phwong trinh dao dong dao dong diéu hoa:
*Tinh @

*Tinh A dua vao phwong trinh ddc 1ap

* Tinh @ dya vao diéu ki¢n dau va vé vong tron (-t < ¢ < )

15. Cac budc giai bai toan tinh thoi diém vat di qua vi tri da biét x
(hodc v, a, Wy, Wy, F) lan thir n

* Xac dinh Mg dya vao pha ban dau

* Xéac dinh M dya vao x (hodc v, a, Wy, Wy, F)

* Ap dung cong thuc t = A9 (véi 9 =M,0M)
a

Luu y: Dé ra thuong cho gia tri n nho, con néu n 16n thi tim quy luat
dé suy ra nghiém thr n )

16. Cac budc giai bai toan tim li do, van toc dao dong sau (trudce) thoi
diém t mot khoang thoi gian At.

* Xac dinh goc quét A trong khoang thoi gian At: A = @w.At

* Tir vi tri ban dau (OM;) quét ban kinh mot goc 1ui (tién) mot goc
A, tir d6 xac dinh M, rdi chiéu 1én Ox xac dinh x

IL. CON LACLO X0

KT 2 o . o
m m:4 > m ti 1& thuédn véi T
1.T=2r /? = .
k:4m? k ti 1é& nghich vo&i T¢
T
m=m +m -——-> T2 = (T;)2 + (T,)?2
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m=m - m ---->T? = (T;)% - (T;)*
ok 1

* Ghép noi tiép cac 10 xo —=—+—+... = clng treo mot vat

ki k,
khdi lugng nhu nhau thi: T2 = T2 + T,°
* Ghép song song cac 10 xo: k = k; + ky + ... = cung treo mét vat
. 1 1 1
khoi luong nhu nhau thi: — = —+—+...
T T1° T,
Diéu kién dao dong dieu hoa: Bo qua ma sat, lyc can va vat dao
dong trong gidi han dan hoi

2. Co niing: W = %ma)zA2 = % kA2

3. * Do bién dang ciia 16 xo thang dung khi vat & VTCB:

Al:m:ﬁzzﬂ\/g
K g

* bo bién dang cla 16 xo0 khi vat & VTCB véi con lic 10 xo
nam trén mat phang nghiéng c6 gdéc nghiéng a:

_ mgsmozj_r _on A_I
gsina

+ Chiéu dai 10 xo tai VTCB: lcg = Iy + 4l (Ip 1a chiéu dai ty nhién)
+ Chiéu dai cuc tiéu (khi vat & vi tri cao nhat): lyin=lo + Al — A
+ Chiéu dai cyc dai (khi vat & vi tri thip nhat): lya= lo + 4l + A
= leg = (Ivin + Imax)/2
+ Khi A >Al (Véi Ox hudng xuéng):
- Thoi gian 16 xo nén 1 1an 1a thoi gian ngén nhat dé vat di
tir vi trf xq = -Al dén x, = -A.
- Thoi gian 16 xo gidn 1 1an 14 thoi gian ngén nhat dé vat di
tir vi tri x; = -4l dén x, = A,
Trong mét dao dong (mdt chu ky) 16 xo nén 2 lin va gidn 2 lin!
4. Lyc kéo vé hay luc hdi phuc F = -kx = -Mme>X
Pic diém: * La lyc gay dao dong cho vat.
* Lu6n huéng vé VTCB
* Bién thién diéu hoa cung tan sd vai li 4o
5. Luc dan hoi 1a luc dua vat vé vi tri 10 xo khong bién dang.
C6 d6 16n Fg, = kx” (X" 12 d6 bién dang cua 16 x0)
* Vi con lac 10 xo ndm ngang thi lyc kéo vé va luc dan hoi 1a mot
(vi tai VTCB 10 xo khong bién dang)
* Vi con lic 10 xo thang dimg hodc dat trén mit phing nghiéng
+ D6 16n Iy dan hdi ¢6 biéu thie:
* Fap = K|Al + X| v6i chiéu duong hudng xudng
* Fap = K|Al - X| v6i chiéu duong hudng 1én
+ Luc dan héi cuc dai (luc kéo): Fyax = K(Al + A) = Fmax (I0c vat ¢
vi tri thip nhat)
+ Luc dan hdi cuc tiéu:
* Néu A < Al = Fyin = k(A - A) = Fruin
* Néu A > Al = Fyip = 0 (ltic vat di qua vi tri 10 xo khong bién
dang)
6. Mot 16 xo c6 do cimg k, chiéu dai | dugc cét thanh cac 16 xo ¢6 do
ctng ki, ky, ... va chiéu dai tuong tng la Iy, I, ... thi cé:
kl = klll = k2|2 = eee
7. Do chu ky bang phuong phéap tring phing
Dé xéc dinh chu ky T ctia mot con lic 16 xo (con lic don) nguoi ta
so sanh véi chu ky Ty (d4 biét) cua mot con lac khéc (T = To).
Hai con lac goi 1 tring phiing khi ching dong thoi di qua mot vi tri
xac dinh theo cliing mot chiéu.

Al

Thoi gian gitra hai lan tring phung 6 =

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

III. CON LAC DON

1. Con 13%c dao ®ng vii 1i ®& gédc bb
®-ic coi nh- mét

DSSH)

2
T=2x L :>|:gT2
g A7

nin 1 =1, + 1, ———-- > T2 = (T)2 + (Ty)?2

(<10°- ®0

tec 1 t@ 10 thuEn vii T?

‘ : s
2. Luc hdi phue F =-mgsina = -mga = -mg 7= -maw’s

+ Vi con lac don Iyc hdi phuc ti 18 thuan véi khéi lugng.
+ Véi con lic 10 xo luc hoi phuc khong phu thudc vao khéi lugng.
3. Phuong trinh dao dong:
s = Sgcos(wt + @) hodc o = aecos(wt + @) vais=al, Sy= ol
= v=g8"=-0Ssin(wt + ¢) = -olosin(wt + @)
= a=v =-0°S:cos(mt + @) = -&’logcos(wt + ¢) = -o’s = -w’al
Luwu y: Sy dong vai trd nhu A con s dong vai tro nhu x
4. Hé thurc doc lap: a=-w’=-vl
5;=5"+()
w
2
ol =a’ + L
gl
7.Céng thuc tinh gdn ®bng vO sy thay ddi chu kv
teng qu,t cua con l&c don (ché y 1lp ch@ .p
déng cho su thay ®ei c,c yOu té 1lp nha):
5. Co nang: W = %ma)zso2 = %% SZ =%mg|a§ =%ma)2|2a§

6. Khi con lic don dao dong véi ag bt ky.

Co nang W = mgl(1-cosay);
Toc do V2 = 2gl(coso — cosol)
Luc cing T = mg(3cosa — 2C0s0y)

Khi con lic don DPPH(o. << ) thi: T = mg(]__?’az + aozj
2

£:uzl_1:1_\ﬁ_ 9
T T' T I' g

AT _oAt® h,, ho, Ag Al

= _ cao sau +
T 2 R 2R 29 2L
6400km, AT =T'-T,Ag=g'-g,Al=1"-1
NOu bpi to,n cho thay ®ei yOu té npo thx ding
yOu té ® ®) t¥nh cBn c.c yOu chn 1'i coi nh-
b»ng kh«ng

Su sai 10ch ®ing ha trong mét nguy ®2*m sI 1p

7 =86400 AT
T

vii : R =

8. Khi con lac dop chiu thém tac dung ctia lyc phu khong dbi:
Luc phu khong d6i thuong la:
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u 1
* Lyc quén tinh: F ——ma do 6nF=ma (F N a)
* Luc dlen truong: F qE do lon F = |qE
F ™ E;cc‘)nnéuq<03 F ™N E)
(@ 7] u u .,
Khidé: P'=P+F goila trong lyc hi¢u dung hay trong lyc bicu

Néu q>0=

kién (c6 vai tro nhu trong luc P)
u

ur w . .

0'= g +— goi la gia toc trong truong hi¢u dung hay gia toc trong
m

truong biéu kién.
, ’ I
Chu ky dao dong cua con lac don khi do: T'= 27 [—
g

Céuc trwong hop dac biét:

* F ¢6 phuong ngang: i
+ Tai VICB day treo léch voi phuong thang dimmg mdt géc co:

F
tana =—
P

) ’
F

u
* F ¢6 phuong thang ding thi §'=g+—

3

- ) ' F
+Neu F huéng xuong thi 9'=9+—
m

. F
9'=g-—
m

u
+Néu F huodng Ién thi

IV. TONG HO'P DAO PONG
1. Téng hop hai dao dong diéu hoa cing phuong cung tan sb x; =
Ajcos(ot + @7) va Xp = AgCOS((Dt + @) duoc mot dao dong didu hoa

cung phuong cung tan s6 x = Acos(ot + @).
Trong d6:

2 2 2

A" =N+ A +2AAc0s(p, - 1)
Asing +A,sing,
Acosg, + Acose,
* Néu Ag = 2kn (x4, X, cling pha) = Ayax = Ay + A,

* Néu A = (2k+1)7 (x4, X, nguoc pha) = Ayin = |A1 - Ay

=S [AL- Al SASA T A
2. Thong thuong ta gap cac truong hgp déc biét sau:
+ ‘(Pz - (Pl‘ =0°  thi A=A+A, P=0 =0,

+ ‘(pz—(pl‘=900 thi A:q/A12+A22

+ |p, — ¢y =120° va A=A, thi A=A=A,

+ |p, — | =180° thi A=|A —A,|
V1. DAO PONG TAT DAN-DAO PQONG CUONG BUC-CONG
HUONG

1. Dao déng tit ddn cua con ldc 10 xo

tanp = VO @1 < @<, (néu g1 <@y)

+ §é gidm c- n'ng sau mét chu kx b»ng c«ng cfia

luc ma s, t cqn tré trong chu kx ®a,
nen : AA= AP
+ sbdao ddng thuc hidn ®-ic: N =A

AA

+ Théi gian kO t& 1léc bUut ®Cu dao ®éng cho ®0n
khi déng hln:

7=NT= NZ—”—NZﬁ\/H
w k

+ Gai S
chuyOn ®éng cho ®bn khi déng h¥n. C- n'ng ban
®Cu b»ng teng c«ng cifia luc ma s,t tr®n topn bé

max LB gqu-'ng ®-éng ®1 ®-ic kO td 1loc

qu ‘ng ®-éng ®3a, tgc lu:
2

1kA2 =F .S = Sie _ kA

2 2F,

2. Dao ®éng t%t dCn cra con 1%c ®-n
+ Suy ra, ® gifm bi®*n ® dpi sau mét chu kx:

AS:4Fm5
mao?
+ Sé dao ®ng thuc hiln ®-ic: N :i
AS

+ Théi gian kO t& 1léc chuybOn ®ng cho ®0n khi
déng hin:

T=N.T=N.27[\/I
9

+ Gai S,
chuyOn ®éng cho ®n khi déng h%n. C- n'ng ban
®Cu b»ng teng c«ng cfia luc ma s,t tr®n toun bé
qu ‘ng ®-éng ®&, tgc lp:

=F. .S,

lp gqu-'ng ®-é&ng ®i ®-ic kO t& léc

%ma)zsj = Sk =

3. Hién tuong cdng hudng xdy ra khi: £ = £, hay
O = Oy hay T = T,

Véi £, ®, T va f,, @y, T, la tan sb, tén sb
gbc, chu ky cua lyc cudng buc va cua hé dao
dong.

CHUONG III: SONG CO’

I. SONG CO'HOC

1. A=vT =v/f d2 d]_

2. Phwong trinh song r—’Hf—’% )S

Tai diém O: M, 0 M, v
Uo = Acos(wt + @)

Tai diém M, : Uwy = Acos(et+@ - 2,91)

Tai diém M, : uy, = Acos(ot + ¢ + 27,&)
3. P9 1éch pha giira hai diém trén cing mdt phwong truyén cach

nhau mét khodng d 1a : 2”9
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4. Trong hién tugng truyén song trén soi day, day duogc kich thich dao
dong bdi nam cham di¢n véi tan s6 dong dién 1a f thi tan s6 dao dong
cua day 1a 2f.

II. SONG DUPNG

1. Mot s6 cha y

* Pau ¢ dinh hodc &m thoa I n(t s6ng.

* Pau ty do 1a bung song

* 2diém ddi xtmg voi nhau qua nut séng luén dao dong nguoc pha.

* 2diém ddi xtmg v6i nhau qua bung séng luén dao dong cling pha.

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

* Khoang thoi gian gitra hai 1an soi ddy cing ngang (cac phan tir di
qua VTCB) la ntra chu ky.

2. Piéu kién dé c6 song dirng trén s¢i day dai |:

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

S6 bung song = s6 bo song =k
SO nutsong =k + 1 i
* Mot dau la ntit song con mot dau la bung song:

I = (2k +1)% (k e N)

Scf) bo song nguyén = k
SO bung song = so6 nit song =k + 1

I11. GIAO THOA SONG
Phuong trinh song tai 2 ngudn (cach nhau mot khoang 1)
u, =Acos(2z ft+¢,) ; u, = Acos(2z ft+¢,)

Phuong trinh tai diém M cach hai ngudn 1an luot dy, d,

Uy = ZACOS{”%'FA—;}COS{Z;T]%—;[ dl';dz + % +¢72i|

2
* 86 cyc dai: —I—+%<k<+l+% (ke2)
T
* 86 cyc tiéu: —L—1+%<k<+l—l+% ke2)
2 2z A 2 2z

1. Hai nguén dao dpng cing pha (A@ = P—@,= 0)
* Piém dao dong cuc dai: d;— d, = ki (keZ)

. A \ I I
S6 duong hodc so di€ém (khong tinh hai nguon): _E <k< Z

. . A
* Piém dao dong cuc tiéu (khong dao dong): d; — d, = (2k+1) E

Sb dwong hodc sé diém (khong tinh hai nguon): -% - % <k< IZ —%

2. Hai nguén dao dong ngwoc pha:(Ap=@, —@, =)

. A
* Piém dao dong cuc dai: d;—d, = (2k+1) E (keZz)
S6 duong hodc sb didm (khong tinh hai nguén): _ 1 _ L 1 _1
A 2 A 2
* Piém dao dong cuc tiéu (khong dao dong): d;— d, = ki (keZ)
I

. _— . |
S6 duong hoac so diém (khdng tinh hai nguon): —z <k< ;

ChG y: Véi bai toan tim sd duong dao dong cuc dai va khong dao
dong gitra hai diém M, N cach hai ngudn lan luot 1a dyy, dow, din,
dzN.
bat AdM :‘dlM - d2M ) AdN = le - d2N va glé sur AdM < AdN
+ Hai ngudn dao dong cung pha:

e Cuc dai: Ady < kA < Ady

o Cuc tiéu: Ady < (k+0,5)A < Ady

+ Hai ngudn dao dong nguoc pha:

o Cuc dai:Ady < (k+0,5)A < Ady

) e Cuc tiéu: Ady < ki < AdN ) i

So gia tri nguyén cia k thod man cac biéu thuc trén la so dudng can
tim.

IV. SONG AM

1. Cuong d6 am: I:ﬂ:E
tS S
Véi W (J), P (W) 1a nang luong, cong suat phat 4m cta ngudn
S (m?) la dién tich mat vudng goc véi phuong truyén am (véi séng
cau thi S la dién tich mdt cau S=47rR2)
2. Mtic cuong d6 am

L(B):IgIL Hodgc L(dB):lo.lgll
0 0
Véi Ip = 102 W/m? ¢ £ = 1000Hz: cuong dd 4m chuén.
3. * Tan sé do dan phat ra (hai ddu ddy c6 dinh = hai dau la nat

song) f =k% (keN¥)

. . vz Vv
Ung voi k =1 = &m phét ra 4m co ban c6 tan sO fl =—

2|

k=2,3,4... c6 cac hoa am bac 2 (tﬁn $b 2f1), bac 3 (t?m ) 3f))...
‘* Tan s do 6ng S4o ‘phét ra (mot dau bit kin, mot ddu dé hé = mot
dau la nat song, mot dau 1a bung soéng)

f=(2k+l)% (keN)

. vz Vv
Ung vOi k =0 = am phat ra 4m co béan c6 tan so fl =—

4

k=1,2,3... c6 cac hoa 4m bac 3 (tin sb 3f,), bac 5 (tin sb 5f;)...

CHU'ONG IV: DAO PONG VA SONG PIEN
TU

1. Dao dong dién tir

* Pién tich tire thoi q = qocos(wt + @)
* Higu dién thé (di€n ap) tirc thoi

a_4g
u= - E"cos(a)t +¢) =Ucos(at + @)

T
* Dong dién tire thoi i = q° = -ogsin(ot + @) = lpcos(wt + ¢ +E)

Vé’ia):

1 q q I L
P T G L SO R /_
Jic TR T E ST T e YT G
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2

1 q
u==qu=—
2q

) 1
* Nang luong dién truong: W, ==C
2 2C

qO
W, = cos“(wt +
17 5c ( ®)

* Nang luong tir truong: W, =%Li2 qco: sin’ (ot + @)

* Nang luong dién tu:

W=W, +W,

U, =% 1))

2C 2

Chu y: + Mach dao dong c6 tan s6 goc o, tan s6 fva chu ky T thi W4
va W, bién thién véi tan s goc 2w, tan s6 2f va chu ky T/2

+ Mach dao dong c6 dién tro thuan R # 0 thi dao dong sé tat dan. Dé
duy tri dao dong can cung cép cho mach mét ning lwong cb cong

W:icuj
2

2 2112 2
Suét: =1°R = CUOR_UORC
2 2L
2. Song dién twr

Van tdc lan truyén trong khong gian v = ¢ = 3.10®m/s
May phat hodc may thu séng dién tir sit dung mach dao dong LC thi
tan s6 song dién tir phat hodc thu duoc bang tan sb riéng ciia mach.

Budc séng cua song dién tr A = T =2nvA/LC

Luwu y: Mach dao dong co L bién doi tir Lyin = Lyax va C bién doi tir
Cmin = Cwmax thi budc song A ctia song dién tir phat (hodc thu)

Amin tuong Gmg v6i Ly Va Cyin

Amax tuong mg voi Lyay Va Cyax

BAI TAP
1. Cho mach dao dong véi L cé dlnh Mic L vé6i C; duoc tan sb dao

dong la fl, mac L voi C, dugce tan so la f5.
+ Khi méc ndi tiép C; voi C, rdi mic voi L ta duoc tan s6 f thoa :

2 _ 2
= f% +f o L
+ Khi mac song song C; vdi C, roi mac vai L ta duge tan so fthoa :

1 1 1

=+
f2 £ f}

CHUO'NG V: DIEN XOAY CHIEU

1. Biéu thte dién ap tirc thoi va dong dién tirc thoi:

u = Ugcos(ot + @) va i = locos(wt + ;)

Véi ¢ = @, — ¢; 14 6 1éch pha cia uso véii, c6 — T <<
2 2

2. Dong dién oxoay‘chiéu‘i = lgcos(2nft + @)

* Mi gidy doi chiéu 2f lan

. s V4 T s .
* Néu pha ban dau ¢; = _E hodc ¢; = E thi chi gidy dau tién doi

chiéu 2f-1 lan.
3. Dong dién xoay chiéu trong doan mach R,L,C

* Poan mach chi c¢6 dién tré thudn R: Ug cing pha véi i, (¢ = ¢, —

¢=0-Yva -
R

. U
Luu y: Dién tr& R cho dong dién khong doi di quavaco | = E

* Poan mach chi c6 cu6n thuan cam L: u_ nhanh pha hon i & n/2,

(p=@u—@i=m/2) | = = va I UO v6i Z = oL la cam khéng

L L
Luweu y: Cudn thuan cam L cho dong dién khong d6i di qua hoan toan
(khong can tro).

* Poan mach chi c6 tu dién C: uc chAm pha hon i la n/2, (¢ = ¢, —

gi=-m2) 1Y vay Yo veiz _ L 1adungkhing
z

c c «C
Luwu y: Ty dién C khong cho dong dién khong doi di qua (can tro
hoan toan).

* Poan mach RLC khéng phin nhinh

z :\/R2+(ZL_ZC)2 =U :\/U§+(UL_UC)2 =U, :\/U§R+(U0L _Uoc)z

3

R .. =«
Cosp=— Vol -2 <p< >

Z -7
sing =—+—=5;
? Z 2 2

Z -7
tangp=—-—5 - <

+ Khi Z_ > Z¢ thi u nhanh pha hon i
+ Khi Z_ < Z¢ thi u chdm pha hon i
+ Khi Z| = Z¢ thi u cing pha véi i.

Lac do6 1, =— goi la hién twong cong huong dong dién
4. Cong sut toa nhiét trén doan mach RLC:
* COng suat tirc thoi: P = Ulcose + Ulcos(2omt + ¢ou+¢;)
* Cong suit trung binh: P = Ulcose = IR.
5. Tan s6 dong dién do may phat dién xoay chiéu mot pha co p cip
cuc, rdto quay v6i van tde n vong/gidy phat ra: f=pn Hz
Tur thong giri qua khung day cua may phat dién :
@ = NBScos(wt +¢) = Dgcos(mt + ¢)
Vo1 @y = NBS la tir thong cuc dai giri qua N vong day, B 1a cam tng
tu ctia tur truong, S 1a dién tich cia vong day, o = 2xf
Suit dién dong trong khung day:

e = oNSBcos(ot + ¢ - %) = Eqcos(ot + ¢ - %)

Vé6i Eg = oNSB 1a suét dién dong cuc dai.
6. Dong dién xoay chiéu 3 pha 1a hé thong ba dong dién xoay chiéu,
gdy boi ba sudt dién dong xoay chiéu cling tan s, cung bién

2
d6 nhung d6 1éch pha tirng d6i mot 1a ?ﬂ

e, = E,cos(mt) I, = 1,cos(wt)

e, = Eocos(a)t—%ﬂ) > <1, =l ,cos(at —2?”) (tai ddi ximg)

2 . 2r
e, = E,cos(at +—) I, = l,cos(wt +—)
3 3
May phat méc hinh sao: Uy = \E Up
May phat mic ‘hinh tam giac: Ug = U,
Tai tiéu thu méc hinh sao: Iy = Iy
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Tai tiéu thy méc hinh tam gidc: 1g= ~/3 1,

u _E I

7. Cong thirc may bién ap Iy twong: |[—L = —L =2 — m
u, E, I, N
n

10. Cong suit hao phi trong qua trinh truyén tai dién

2
AP =R P
U, cose

R = 'Dé 1a dién tré tong cong cua day tai dién (lwu y: dan dién

2
ang:

bang 2 day)
Do giam dién ap trén duong day tai dién: AU = IR
, Pen P, —AP
Hiéu suét tai dién: H = —20 = ~4i
Pa{i P
8. Poan mach RLC c6 R thay d6i:
u? u?
Y2z, -z 2R
* Khi R=R; hodc R=R, thi P ¢é cung gia tri. Ta ¢
Ry, R, th.médn phwong trinh bac 2|PR? —U?R + P(ZL -Z. )2 =0

* Khi R=|Z7,-Z¢| thi

U2
R+R,=—; R1R2:(ZL_ZC)2
U2
2\RR,

9. boan mach RLC c6 L thay doi:
* Khi ZL:ZC thi IMax = URmax; PMax con ULCMin

U,QR2 Z2
C thi U =#va

R?+Z2
- - LMax R

Vakhi R=,RR, thi /', =

Max

*Khi Z, =
C

UfMax =U’ +U§ +Ué; UEMax _UCULMax -U?=0

#v6i |75 thi Uy 6 cing gi tri thi Uy khi|Z, = -22uZtz.
L= Lz ZL1+ZL2
Z +,}4R2+Z2
*Khi Z, =—=< 5 S thiUg,,, = 2UR

JAR? +22 - Z,
10. Poan mach RLC c6 C thay ddi:
* Khi Z =Z¢ thi Iyax = Urmaxs Pmax €ON Upcmin

2 2 2 2
*khiz =R 20 iy JYNRTHZ
C Z CMax R
L

UéMax =U’ +U§ +Uf; UCZZMax —U Uy -U?=0

_ 2ZClzCZ

*Vi {C =C1 thi Ug c6 ciing gid tr thi Ugme kil Z, =
ZCl + ZC2

c=C,

Z, +J4R* + 2}
*Khi Z, =— 5 = thi U

11. Mach RLC ¢6 o thay dbi:

2UR
JAR? 422 -2,

RCMax

1
*Khi @ = ——=—= thi lyax = Urmax; Pmax €ON Ui cmin

JLC

skhiw=2— 1w U Ly = AL
c /L_Ri " RJaLC-RC?
C 2
i =2 5 R iU, - 4L
LN¢ 2 = ™™ RaLc-rC?

* Voi o = o; hodc ® = o, thi I hodc P hodc Ug cé cung mdt gia tri

thi Iyiax hodic Pyax hodc Upmax khi 0 = fmw, = tAnsd f =Jf1 f,

12. Hai doan mach AM gém R;L;C; ndi tiép va doan mach MB gém
R,L,C, noi tlép mac noi tlép vdi nhau ¢6 Upg = Upy + Uyp = Upg;
Uam Va Uy clng pha = tanuag = tanuay = tanuye

CHUONG VI: SONG ANH SANG

1. Hién tworng tdn sdc dnh sdng.
* P/n: La hién tugng anh sang bi tach thanh nhiéu mau khéac nhau khi
di qua mat phén cach cua hai méi trudng trong suot.
* Anh séng don sdc 1a anh sang khong bi tan sac
Anh sang don sac c6 tan so xac dinh, chi c6 mot mau.

Budc song cua anh sang don sic 2 :% , truyén trong chan khong

* Chiét suat ciia moi truong trong sudt phu thudc vao mau sic anh
sang. Pbi véi anh sang mau do6 1a nhé nhét, mau tim 13 16n nhét.
* Anh sang tring 1a tap hop ciia vo sé 4nh sang don sic c6 mau bién
thién lién tuc tir do dén tim.

Budc song ciia anh sang tring: 0,38 um < A < 0,76 pm.

2. Hién twong giao thoa anh sdang (chi xét

giao thoa dnh sang trong thi nghiém Idang).

* P/n: La sy tong hop cua hai hay nhiéu song anh sang két hop trong

khong gian trong d6 xuat hién nhitng vach sang va nhitng vach toi

xen k& nhau. ) .

Céc vach sang (van sang) va cac vach toi (van toi) goi la van giao

thoa.

* Hi¢u duong di cua anh sang (hiéu quang trinh) : Ad =d ,—d, = ax
D

* Khoang van i la khoang cach giira hai van sang hodc hai van tdi lién

. | aD
tiep:: [l =—
a

* Vi tri (toa d6) van sang: x.=ki (K € Z)
k =0: Van sang trung tam
k =+1: Van sang bac (thw) 1...

* Vi tri (toa d9) van tbi: x=ki+ IE (keZ)

k=0, k=-1: Van t6i thir (bac) nhét
) k=1, k=-2: Van t0i thir (b4c) hai... ) )
* Neu thi nghiém dugc tién hanh trong moi trudong trong suodt co chict
A,

suat n thi budc song va khoang van déu giamnlan: J'= =
n n
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* Khi nguon sang S di chuyen theo phuong song song voi $;S; thi h¢

van di chuyén ngugc chiéu va khoang van i van khong doi.

D¢ doi cua hé van 1a: X, = —d
1
D Ia khoang céch tir 2 khe t6i man
D; 1a khoang céch tir ngudn sang t6i 2 khe
d 1a d¢ dich chuyén ciia ngudn sang
* Khi trén dudng truyén cia anh sang tir khe S; (hodc S,) dugc dit
mot ban mong day e, chiét suat n thi hé van sé& dich chuyén vé phia S;

_(n- 1)eD

a
* Xac dinh s6 van sang, van tdi trong ving giao thoa (trudng giao
thoa) c6 be rong L (doi xiing qua van trung tam)

L

j|+1
2i

+S6 van tbi (1a s chin): N, = 2|: L 1:|
2 2

Trong do6:

(hodc Sy) mot doan: X, =

+ 86 van sang (1a s6 16): Ny 2‘:

* Xac dinh 6 van sang, van tdi gitta hai diém M, N ¢6 toa do x4, X,
(gia st x; < Xp)

+ Van sang: X; < ki < X,

+Vantoi:  x; < (k+0,5)i < x,
S gia tri k € Z 1a s van sang (van tdi) cin tim
Luwu y: M va N ciing phia voi van trung tim thi x; V& X, cing déu.

M va N khéc phia véi van trung tim thi x; V& X, khac dau.

* Xac dinh khoang van i trong khoang c6 bé rong L. Biét trong
khoang L c6 n van sang.

+ Néu 2 dau 12 hai van sang thi: j = L
n-1
A A \ c A A DU L
+ Néu 2 dau 1a hai van toi thi: 1 = —
n
+ Néu mot dau 1a van sang con mot dau 1a van t6i thi: j= L
n- 0,5

* Sw trung nhau cia cac birc xa A, A, ... (khoang van twong wng
laig ip...)
+ Trung nhau cta van sang X =
+ Trung nhau cia van tdi: x, =
+0,5A; = (ko + 0,5)A; = ...
Luwu y: Vi tri c6 mau cung mau vdi van sang trung tadm 1a vi tri trung
nhau ciia tat ca cac van sang ciia cac buc xa.
* Trong hién tuong giao thoa 4nh sang trang (0,38um < A < 0,76um)

kl-l = k2i2 =.. = k]}\,l = kg)\,z ==
(k1+ 0 5)|1 = (k2+ 0 5)|2 == (k]_

- Bé rong quang phd bac k: A, = k(id - it)

- Xac dinh sb van sang, s6 van tbi va cac burc xa twong rng tai mot
vi tri xac dinh (da bict x)
+ Van sang: 038<ﬂ,—%%<076:>cacglatrlcuak:>k
1 ax

k+05 D

+ Van tbi: 0,38<A= <0,76=>cacgiatricuiak = A

CHUONG VII: LUONG TU ANH SANG

1. Ning lugng mit lwgng tir anh sang (hat photon) ¢ = hf = %

7

h=6,625.10*"Js Ia hﬁng s6 Plang.
¢ = 3.10°my/s 1a van t6c anh sang trong chan khong.

Trong d6 :

2. Tia Ronghen (tia X)

Budc song nho nhat ciia tia Ronghen Ain =

hc

d
2

2
Trong d6 E, = mv__ |e|U + m;/o la dong nang cua electron khi
dap vao ddi catdt (dbi am cuc)

U 1a hiéu dién thé giita andt va catdt

v 1a van tdc electron khi dap vao ddi catdt

Vo 12 van téc cuia electron khi roi catdt (thuong v = 0)

m = 9,1.10* kg 1a khdi lwgng electron

3. Hién twong quang dién

hc mv;,
*Cong thirc Anhxtanh : & =hf =— = A+ %
Trong d6 |A = he 1a cong thoat ciia kim loai dung lam catdt
G

Ao 12 gidi han quang dién cuia kim loai dung lam catdt
* Pé dong quang dién triét tiéu thi Uk < Uy, (U < 0), Uy, goi 1a hiéu
2
dign thé ham:  |eU, |= MVowma
Luu y: Trong mot s6 bai toan ngudi ta 1y Uy, > 0 thi d6 1a d6 1om.
* Xét vat co lap ve dién, co Qién theé cyc dai Vi va khoang cach
cuc dai dyx ma electron chuyén dong trong dién trudng can co6 cuong
d6 E duogc tinh theo cong thirc:
1V = |e|Edyu

_1

- Em OMax
* Vi U 1a hiéu dién the giita andt va catot va la téc do cuc dai cua
electron khi dap vao anot VK = Vomax 12 tde d06 ban dAu cuc dai cua

, 1 1
electron khi roi catot thi: |e| U= E mvi - E mvf(

= : A g A n
* Hiéu suat lugng tir (hiéu suat quang dién) H = —

n
o
V6in va ng 1a sé electron quang dién but khoi catdt va sb photon
dap vao catot trong cung mot khoang thoi gian t.
A A 5 A /. nOg
Cong suat ciia ngudn buc xa: P =——

t

nle

t

Cuong do dong quang di¢n bdo hoa: I, % =

_ lohé
ple
* Ban kinh quy dao cua electron khi chuyén dong véi van téc v trong
mv - =
T (a= (V, B))
le|Bsina
Luu y: Hién tugng quang dién xay ra khi duoc phiéu ddng thoi nhiéu
birc xa }hi khi tinh cac dg}i lugng: Toc d6 ban dau cuc dai vomax, hi€u
dién thé ham Uy, dién the cuc dai Vi, ... déu duge tinh ing véi bic
xa ¢6 Amin (hodc fyay)

>

tir truong déu B: R =
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4. Tién dé Bo - Quang phé nguyén tir Hidro
*Tiéndé Bo £ = B, — By,
* Ban kinh quy dao dung tht n cua electron trong nguyén tir hidro:
rh=n, Véir =5,3.10""m la ban kinh Bo (¢ quy dao K)
* Nang luong electron trong nguyén tir hidro:

13, 6

n

Ning lwgng ion héa 1 nang lugng t6i thiéu dé dua e tir quy dao K ra
xa vo cung (lam ion héa nguyén tir Hidrd): Ei;n=13,6eV
* So @6 muc nang lugng

P n=6
@) n=5
N n=4
VN N =
M n=3
Pasen
L vV V A\ 4 A\ 4 n:2
HsH, Hs H,
%{_J
Banme
Kv A y n=1
Laiman

- D&y Laiman: Nam trong ving tir ngoai:Ung véi e chuyén tir quy
dao bén ngoai vé quy dao K
Luwu y: Vach dai nhat A« khi e chuyén tir L — K
Vach ngén nhit A khi e chuyén tir 0 — K.
- DAy Banme: Mot phin nam trong ving tir ngoai, mot phan nim
trong vung anh sang nhin thiy
Ung vdi e chuyén tir quy dao bén ngoai vé quy dao L
Vung 4nh sang nhin thiy c¢6 4 vach:
Vachdé H, ungvdie:M — L
Vachlam Hg tmg véie: N — L
Vach cham H, tng véie: O > L
VachtimH; ungvdie:P—>L
Lueu y: Vach dai nhit Ay (Vach do Hy,)
Vach ngin nhit A, khi e chuyén tir oo — L.
- Day Pasen: Nam trong ving hong ngoai
Ung véi e chuyén tir quy dao bén ngoai vé quy dao M
Luwu y: Vach dai nhét A khi e chuyén tir N — M.
Vach ngin nhit A, khi e chuyen tr oo —> M.
MGéi lién hé gitra cac bude song va tan sb cia cac vach quang phd cua

. 1 1 1
nguyén tir hidré: |— =——+ ;{2
3

Ay

2’23

Y

A, A

CHUONG IX. VAT LY HAT NHAN

1. Hién two'ng phéng xa

* $6 n.tir chit phong xa con lai sau thoi giant [N = —% = N Oe‘/“

* S6 hat nguyén tir bi phan ri bang s hat nhan con duoc tao thanh
va bang s6 hat (o hodc e hoic ¢*) dugc tao thanh: AN = N, —N

* Khéi lwgng chit phong xa con lai sau thoi gian t:

Trong d6: 4 = Ir£ goi 12 hing sb phong xa
T
A va T khong phu thudce vao cdc tac dong bén ngoai ma chi phu thude
ban chat bén trong cua chat phong xa.
* Khéi lugng chét bi phéng xa sau thoi giant: Am = m, —m

. . : Am 1
* Phan tram chat phong xa bi phanrd: — =1— —= 1-e™
0 2?
A < A . \ . 1 —At
Phan tram chat phong xa con lai: — =—=¢
m

* Lién he giita khéi luong va sé nguyéntr: N =N,
A

Na =6,022.10% mol™ 1a s6 Avogadré (sb hat trong mot mol)
* Do phéng xa H:La dai lugng dic trung cho tinh phong xa manh
hay yéu ciia mot lugng chit phong xa, do bang s6 phéan ra trong 1
gidy : |H =H—f’= H.e™; H=AN
o7
Ho = AN, 1a d6 phong xa ban dau.
Pon vi: Becoren (Bq); 1Bq = 1 phan rd/giay

Curi (Ci);  1Ci=3,7.10"Bq
Luwu y: Khi tinh d¢ phong xa H, Hy (Bq) thi chu ky phong xa T phai
dbi ra don vi gidy(s).

2. Hé thirc Anhxtanh, dé hut khéi, ndng
Iwong lién két
* He¢ thae Anhxtanh gitia khdi lugng va niang luong
Vit c6 khoi luong m thi ¢6 nang luong nghi E = m.c?
Vé6i ¢ =3.10° m/s 1a van tdc anh sang trong chan khong.
* D) hut khéi cia hat nhan 2 X : Am=mp—m
Véi: mo=2Zm, + Nm, = Zm, + (A-Z)m, la khdi lugng cac nuclon.
m 1a khbi luorng hat nhan X.

* Niing lwong lién két : TAE = Am.¢? = (mg-m)c? )
* Nang lwgng lién ket riéng (1a nang luong lién két tinh cho 1

.. AE
nuclén): —
A
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Luwu y: Nang luong lién két riéng cang lon thi hat nhan cang bén
viing.

3. Phdn rng hat nhan
* Phuong trinh phéan tng: 2 X, +2 X, —)/2; X, +2 X,
Trong s6 cac hat nay co thé 1a hat so cip nhu nuclén, e, photon ...
Truong hop dac biét 1a sy phong xa: X; — X, + X3
X1 12 hat nhan me, X, 1a hat nhan con, X3 1a hat o hoac 3
* Cac dinh luét bdo toan
+ Bao toan s6 nuclon (s6 khdi): A+ Ay = Ag+ A,
+ Bao toan dién tich (nguyén tir sO): Z, + Z, = Zs + Z,
Hai dinh ludt nay diing dé viét phwong trinh phdn ieng hat nhin
+ Bao toan nang lugng

Q:(th _ZmS)CZ
=(ZAmS —Z:Amt)c2
=Y AE - ) AE,

Q>0 phan tng tda nang lugng; Q<0 phan tng thu nang lugng

Ngoaira: Q=) W, — > W,

+ Bao toan dong luong: Z p, = Z P, (véi p=mv)
Luu y: - Khépg ¢6 dinh luat bao toan khéi luong.
- Moi quan h¢ gilra dong lugng px va dong nang Ky cua hat

Xla: pi = 2m K,

4. Cdc hang sé va don vi thwong st dung
* S6 Avogadrd: N = 6,022.10% mol™
* Pon vi nang luong: 1eV =1,6.10"J; IMeV = 1,6.10™%)
* Pon vi khéi lugng nguyén tir (don vi Cacbon):
1u = 1,66055.10?'kg = 931 MeV/c?
* Pién tich nguyén t6: |e| = 1,6.10°C
* Khéi lugng proton: m, = 1,0073u
* Khéi lugng notron: m, = 1,0087u
* Khéi luong electron: me = 9,1.10'31kg =0,0005u

CHOONG X. TO@ VI MOA NEAN VO MOA

1. HAT SO CAP

- Hait s6 caap lag nhdédng hait cou kich théduc vag khoai
cu(a cauc hait s6 caap lag:

+ Khoai 166ing nghae mg hat naéng 166ing nghae E, = mocz.

+ S04 166ing tu fiiean tich g cula hait sé cadp cou thea lag +1,
-1, O (tinh theo fiiedn tich nguyean toéa e).

flodng nodi taii cuda hait s6 caap.

+ Thdgi gian soang trung binh. Chee cou 4 hait s6 caap
khoang phaan rad thagnh cauc hait khauc, fiou lag proatoan,
edlectron, phoatoan, n6trino&; cogn laii lag cauc hait khoang
bean col thgi gian soang raat ngaén, cdd tog 10°*s fiean 10
®s, trog ndtron col thogi gian soang lag 932s.

+ Phaan 16un cauc hait sé6 caap fieau taio thagnh caép: hait
vag phaln hait.

Phadn hait cou cugng khoai 166ing nghae, cugng spin, fiiean
tich cou cugng fio& 16un nhodng trali dadu.

- Cauc hait s6 cadp f6oic phaén thagnh 4 loaii: phoatoan,
leptoan, meézoan vag barion. Me&zoan vag barion fddic goii
chung lag hafroan.

Cou 4 loaii tédng tauc cd baln fodi voui hait s6 caap lag:
t6dng tauc hadp dadn, t66ng tauc fiiedn tég, t6ONg talc
yeau, tddng tauc mainh.

- Taat cal cauc hafiroan fieau cou cadu taio tdg hait quac.
Cou 6 loaii quac lag u, d, s, c, bvag t.

Niean tich cauc hait quac lag + % + %

Cauc barion lag tod héip culia ba quac.

Quan niedm hiedn nay vea cauc hait thoic soi lag s6 caap
goam cauc quac, cauc leptoan vag cauc hait truyean t66ng
tatic lag gluoan, phoatoan, W™, z° vag gravitoan.

2. HE MAT TROI

- Hed Maét Trégi goam Maét Trbgi 60 trung tadm hed; 8
hagnh tinh [60n vag cauc vea tinh cula nou goam Thuya tinh,
Kim tinh, Tradi Naat, Hoad tinh, Mo&c tinh, Thod tinh, Thiean
Voong tinh vag Hali Vobng tinh. Cauc hagnh tinh nagy
chuyean fiodng quanh Maét Trdgi theo cugng moét chieau vag
gaan nho trong cugng maét phaing. Maét Trdgi vag calc
hagnh tinh cogn t61 quay quanh minh nou.

Khoai 166ing Maét Trogi baéng 1,99.10%°%kg, gaap 333000 laan
khoai 166ing Trati Naat. Khoa(ng calich tég Traui Naat fiean
Maét Trogi xaap xee 150 triedu km, baéng 1 fidén vo thiean
vaén.

- Maét Trégi goam quang caau vag khi quyean Maét Troai.
Maét Trbgi luo&n boduc xai naéng 166ing ra xung quanh. Haéng
S04 Maét Trogi lag H= 1360W/m?>. Coéng suaéat boduc xai
naéng l66ing culla Maét Trogi lag P = 3,9.10°°W. Nguoan
nhieét haich. OU thogi ki hoait fioang cula Maét Trogi, trean
Maét Trbgi xuaat hiedn cauc veét fien, bugng salng nhieau
hon lutic binh th6dgng.

- Traui Naat col daing pholing caau coll baun kinh xich fiaio
baéng 6378km, coli khoai 166ing lag 5,98.10°%kg. Maét Traéng
lag vea tinh culia Traui Naat cot baun kinh 1738km vag khoai
166ing lag 7,35.10%%kg. Gia toac troing trédgng trean Maét
Traéng lag 1,63m/s.

3.SAO. THIEN HA

- Sao lag moat khoai khi noung saung gioang nhé Maét Trogi
nhong 60 raat xa Trawi Naat. Na soa sao 60 traing thali o&n
fionh. Ngoagi ra col moét soa sao faéc biedt nhé sao biean
quang, sao mdui, sao nétron.

Khi nhiean liedu trong sao cain kieét, sao troa thagnh sao
lugn, sao nétron hoaéc loa fien.

- Thiean hag lag hed thodng goamnhieau loaii sao vag tinh
vaan.

Ba loaii thiedn hag chinh lag thiedn hag xoaén oac, thiean hag
elip, vag thiean hag khoang fionh hinh.

Thiedn Hag cula chuling ta lag thieAn hag xoaén oac cou
Adégng kinh khoalng 100 ngagn naém aunh saung, dagy

Thiedn Hag, cauch trung tadm khoalng 30 000 naém aunh
saung vag quay voui toac fiod khoaling 250km/s.

4. THUYET BIG BANG

Theo Thuyeat Big Bang, vud trui fiddic taio ra b6ai moat vui
noa “coic I6un, mainh” cauch faay khoalng 14 tee naém,



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

vaén quan troing lag vud trui dadn ndd vag bouc xai “nean”
vud trui lag minh chdung cuda thuyeat Big Bang.
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