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CHUONG | : PRO DONG
|. DAO PONG DIEU HOA:
Chon gbc toa dd tai vi tri cin bang:

+ Phwong trinh dao dong:
|x = Acos(at + )|

+ Phwong trinh vén téc:

v =—wAsin(at +¢)|

+ Phwong trinh gia téc:

a=—w’"Acos(at + @) = —w°X

+ x: Li d§ dao dong (cm, m)

+ A: Bién do dao dong (cm, m)
+ @ : Pha ban diu (rad)

+ @ : Tan sb goc (rad/s)

+ (@t + @) : Pha dao ddng (rad)

Xmax = A
Vmax = @A ( Tai VTCB)
amax= @ A ( Tai bién)

* H¢ thirc doc lip: |A* = X* + —

— V=20V A*—X*

+Tai VICB: x =0, Vo = WA, a2 =0

+Tai bien: Xmax = A, V=0, anax = @° A
+Téc dd trung binh trong 1 chu ki:

_4A
V=—o
-

+ Lién hé vé pha:

e v s¢m pha % hon x;

e a s6m pha % hon v; a ngwec pha véi

X
11.CON LAC LO XO:

L s [k
* Tan so goc: | = | —
m

- K=ol [o-24]
2

T:27z\/E,
W k

(1 [k
27 \m

=ml +

& Chu ki: |T

*Tinsé: | f =

® Néu m
T? = le —I—T22

m,=

T2=T2-T7

ONéu trong thoi gian t vat thuc hién
dwoc N dao dong:

D2 Néum=m; - m,=

chuki|T = -|  7ansé N
N t
9 Cit 1o xo:
kI =k, =k, 1,
< Ghép 10 xo:
+ Néu k, ndi tiép ky;: —= l+i
ki k




= T?=T7+T;
+ Néu k; song song k,: K =k, +Kk,
r_1.,1

T2 T2 T/

9 Lip phuwong trinh dao dong diéu hoa:

Phwong trinh cé dang:
X = Acos(at + @)

+ Tim A:
2
A? = x? +— | =2A, Vi = GOA.,..
C()

+Tim w:

T=2—ﬂ, a):27zf,a)=\/z...
[0 m

+ Tim @ : Chon t = 0 Iic vat qua vi tri
Xo
= X, = Acosp
Xy
= cosw— 0 =cosd

{(o 0 Vit CP theo chiéu (-)
@ =—6 Vit CD theo chidu (+)

9 Ning luwong dao dong diéu hoa:

M Dong ning:
W, = %mv2 = —kA%sin®(at + @)
™ Thé niing:
1,2 1 2 o
W, = Ekx =§kA cos” (at + @)

M Co ning:
W =W, +W, =hs

1 1

W = EkAZ: “mw?A? =hs

Con lic 1o xo treo thing ditng:
Goi lp: Chiéu dai ty nhién ciia 10 xo

Al : P dén ciia 16 xo khi vat & VTCB
I, : Chiéu dai cia 10 xo khi vat &
VTCB
: i
= [I, =1, +Al SRR
Khi vit 6 VTCB: |
Fan =P 0 I,
= 5

-

Chu ki ciia con lic

a0
k g

Chiéu dai cia 10 xo & Ii d x:
» Chiéu dai cuc dgi
(Khi vat & vi tri thip nhét)

» Chiéu dai cuc tiéu
(Khi vat & vi tri cao nhat) m

I B Imin

A = -mx _min

=




* Luc dan hoi

cuia 10 xo 6 li do x:

Fan = K( Al + x)

» Luwc dan hoi cuc dai:

Fanmax = K(Al + A)|

» Luyc dan hoi cuc tiéu:

‘Fdhmin = k( Al -

A) néu Al > A

Fanmin = 0 néu Al < A

¥ Luc hdi phuc:

La lyc tong hop tic dung 1én vt
( ¢6 xu hwéng dwa vt vé VICB)

Do l6m

Fp

= [kx

= Luwec hoi phuc cwe dai:

Fip = |k'A4

Luu y: Trong cic cong thirc vé lye va
niing lwong thi A, x, Al ¢6 don vila (m).
I11. CON LAC

DON

& Tdn so goc:

g

w =

& Chu kii|T =

I(m), g(m/s?)

27[\/I
g

& Tinsé: | T =

1 /9

g | (H2)

Phwong trinh dao djng:

Theo cung léch:

S = 5,c0s(wt + @)

Theo goc léch:

a = a,cos(at + @)

véi S=la

| 1a chiéu dai day treo (m)

Q,,Syla goc 1éch , cung 1éch khi vat &

bién

+ Cong thirc lién hé:

Va

V=[S -5

Van tdc:
Khi diy treo l1éch goc @ bit ki:

v =,/2gl(cos - cos a,)

&l Khi vit qua VTCB:
v =,/2gl(l-cos )
&l Khi vat & bién:

Luc cang day:
Khi vt & géc Iéch o bit ki:

T=mg(3cosa —2cos )
Khi vit qua VTCB
T=mg(3—2cosa,)
Khi vat é bién:

T= mgcos «,

Khi o <10° C6 thé diing

2
2%

Lo
1-cosa, = 2sin’ ?O ~

= [Cpe= My(L+ )

2
@min: m g (l - a70)

# Nang lwong dao dong:

W =W, +W, =hs

W =mgl(l—cose,) z%mglaj




Chu ki ting hay gidm theo %:
Ty

.100%

1

Chiéu dai ting hay giam theo %:

|IZI;'1|.100%

1

M Gia téc ting hay giam theo %:

192 =9l 1300

g,
IV. TONG HOP DAO DPONG

Xét 2 dao dong diéu hoa cung phuong
cung tan so:

X, = Acos(at +¢,)
va X, = A,cos(at +¢,)

Dj 1éch pha: [ Ap =@, — ¢,

Phuwong trinh dao déng téng hop cé

dang: l X = Acos(at + @) l
Véi:
A=A+ A +2A A, c0S(p, —p,)
g = A sing, + A, sing,
A cosg, + A, cos g,
Néu 2 dao dpng cing pha:
Ap =2k
Néu 2 dao dpng ngwoc pha:
Ap=02k+Drx

+Néu A LA thi|A>= A+ A

+ Néu Atﬁng 1a dwong chéo hinh thoi
Ap=120° =|A=A =A,

+Néu A téng 12 hinh thoi A = 60°

=|A=A3=AB
CHUONG II: SONG CO HOC

# Séng do 1 nguon
Xét séng tai ngudn O c6 biéu thirc

U, = Acosat

Biéu thirc séng tai M cich O khoang d:

uy = Acos(at —%)

Véi: w=2rxf

+ Budc song:

+Van téc truyén séng: |, _ S

*1?(3 lgch pha giita 2 diém trén phwong
truyén song cdach nhau 1 khodng d:
2
Ap=——
A

» Néu 2 dao dpng ciing pha:

Ap=2kr| = |d=kA

» Néu 2 dao dpng nguwoc pha:

Ap= 2k +Dz]= |d = (k +%)z




+ Cuwec dai giao thoa:
d,—d, =kA

+ Cue tidu giao thoa:

%—¢=w+%m

Amax = 2A=

Amin =0 =>

Dé tim 56 cwe dgi giao thoa:
Ap=2kr = |d,—d, =k
va dl + d2 = S]_Sz

Dé tim s6 cwe tiéu giao thoa:

Ap=02k+)x

=

%—%=W+%M

va d1 + d2 = 5152

*Truwong hgp séng phat ra tr hai
ngudn léch pha nhau A = @, - @; thi sb

12 sé cac gia tri cha k (e 2) tinh theo

# Giao thoa song:
Xét song tai 2 nguon A va B la 2 séng cong thirc:
két hop c6 biéu thirc: U= AcoSat Cuec dai:
+ Xét diém M cich nguén A mjt $1S2 A¢ $1S2 Ae
khodng d;, cich nguon B mét khoang d, - 1 +Z <k< 1 +g i
+ Bi€u thirc song tai M do A truyén toi: Cue tidu:
2zd
U, = Acos(wt ——— 9152 1 Ap_\ 5152 1 Ap
7 A ‘ A2 2z A2 2r
+ Biéu thirc séng tai M do B truyen téi: = Séne dirng:
27d P Y e o A IS TS
u, = Acos(awt — 2) Goi l l1a c‘hleu d’al cua dayz k s0 b6 song:
A + Néu dau A cé dinh, B cé dinh:
=> Biéu thirc séng tong hop tai M : |~k A
Um = Uy + Uy B E
d, —d + Néu déu A c¢é dinh, B tir do
> Bién dp:|A=2A cos(# T N
A l=(k+>)=
2 2

CHUONG 3 :DONG DIEN XORY CHIEU

I. PAI CUONG PIEN XOAY CHIEU
Biéu thirc cwong do dong dién va dién
ap

i =l,cos(at+¢)

va|u=U, cos(at +¢,)

do 1éch pha ciauso véii: (@ = Py~ %

+ @ >0: u nhanh pha hon i
+ @ <0:uchim pha hon i

+ @ =0:u,icung pha

cwe dai va cuc tiéu trén doan thang S;S,




M Mach chi c¢é R:

@ =0, = ug, icung pha
Ui =1,R;IUg=1I.R
¥ Mach chi c6 cuén cam L:

» Cim khing|Z, = oL

V4 .7
§0:E —> U_nhanh pha honi: E

Uy =12 ;U =12,
™ Mach chi ¢é tu dién C:
1

» Dung khang|Z. = ey

V4
(/):-E = Uc chim pha honi:

NN

U = 1.Zc ;U = 1.2,

2 Poan mach R, L ,C ndi tiép:

H¢ s6 cong sudt mach: |COS @ =

# Mach RLC cong huwéng:
Thay d6i L, C, @ dénkhi|Z, =Z_
. U
Khi @6 Znin=R = [l o, = =
Zmin
U 2
=P, =RIZ, ==

#_Diéu kién cong hudng:
+ Cong suit mach cuc dai

+ Hé s6 cong suit cye dai
+ Cddd, s6 chi ampe ké cue dai
+u, i cung pha

Cudn day co6 dién tré trong r:

» Tong tré- | Z =\/R2 +(Z, _Zc)2

D¢ 1éch pha ciia u so véi i:

tg(pz—ZL;ZC

> Dinh lugt ohm :
Up=1o.2];

Luuy:

86 chi Ampe ké: || _

To
NA
Ye
V2

So chivon ke: |U =

S Cong suit mach RLC:

[P=Ulcosg): == s

> Tong trév cudn day:
Z,=+r*+2;
> Do léch pha gitta uy va i:
Z
tgp, =—
r

> Cong suit cudn day: |P, =r1.17

> HE s0 cong suat cudn day:

r
COS@, = Z_
d

Mach RLC khi cudn dayco dién tro r:
> Tong tré:

Z=\JR+1V +(Z -Z.)

> DP§ 1éch pha cia u so véi i:




Z -7
t =L C
99 R+r

» Cong suit mach: P=(R+r
» Heé s6 cong suit mach:

COS(p—E
Z

7
A

Ghép tu dién: Khi C’ ghép vao C tao
thanh C,
+ Néu Cp,< C: = C’ ghép nt C
1 1 1
=21t
C, C C
+Néu C,>C: = C’ ghép // v6i C

= Cy=C+C)

L Bai toan cuec tri:

U

1
\/(R2+Z§)Zz

L

—2Z..—+1
¢z

1

L

Y
Jy

bé ULmax thi Ymin =y’ =0

2 2
|y Rz
ZC
= U :UEJR2+Z§

Thay d6i C dé Ugpax:

Tuwong tu:

Ze

R*+2Z?

Thay déi R dé Ppay:
Céng suit P=RI*=
2 2
R.=3 J 2= = 2
R°+(Z,-Z;) R+(ZL_ZC)
R
2
pé Prax = |:R+M:|
R min
R = (ZL _Zc)2
R
U2
= |R=|Z, - Z.||= =—
| L C| max 2R
Thay d6i L @é U,y
U =12-= vz, =

\/R2 + (ZL - Zc)2

ZL

U :%1/R2 +2Z;

1. LIEN HE GIUA CAC DIEN AP:

+ Hai diu R c6 dién ap hiéu dung Ug
+ Hai diu L ¢6 dién ap hiéu dung U_
+ Hai d4u C c6 dién ap hiéu dung Uc
> Dié¢n ap hi¢u dung 2 diu mach:
U=U%+U, -U,)’
» D¢ léch pha ciia u so véi i:
U L U C
Uy

» H¢ so cong suat mach:

gy =

COSgo—ﬁ
U

Khi cudn day cé dién tré trong:

U=U,+U,)*+(U, -U.)




Cudn day co:
U, = w/Uf +Uf

tg _i :|COS _&
(4 u, ; @y U,

I11._SAN XUAT VA TRUYEN TAI
PIEN NANG

™ My phdt dién xoay chiéu 1 pha:

Tin sé: |f=n.p
voi p: S6 cip cwe cia nam
cham.

n: S6 vong quay trong 1s
> Suit di¢n djng cim iing:

e = E,cosat

E, = NBSw

> Vi SPD cuc dai:

» Tir thong cuc dgi: ¢, = BS
@, = NBS

Néu cudn day c6 N vong:

+ Mic hinh sao:
U, = \/§U !
+ Mic hinh tam gidc:
U, =U,|va|l, =3I,
M4y bién thé:
Goi:
N;, Uy, Pz S6 vong, hdt, cong suit &
cudn so cap

N, U, P,: S6 vong, hdt, cong suit &
cudn thir cap

P =U,l,cosg,|;

P, =U,l,cos¢,

> Hiéu suat ciia mdy bién thé:

H=Fq

1

» Mach thir cap c6 tii:
N U,
N2 U2 I1

Truyen tai dién ning:

» D§ gidm thé trén diy din:
AU =R,

» Céng sudt hao phi trén dwong day tii
dién:

P2

u?

AP=R,I? =R

Véi Ry: dién tré tong cong trén duong
day tai dién

lg : Cwong do dong dién trén day tai
dién

+ Hiéu sudt tai dién:

H =—=—09%

Voi: P,: Cong suit truyén di
P,: Cong suit nhin dwoc noi tiéu thu

AP : Céng suét hao phi




CHUONG 4 : DRO PONG VA

SONG PIEN TU

1

VLC
»Chukiriéng: T =27+LC

» Tan sé géc: | =

> Tan so riéng:

Buwérc song dién tir:

A=cT 2%:c.27r\/LC

Véi Cs = 3.10% m/s: Van tdc 4nh sing
Ning lwogng mach dao dong:

™ Nang luwong dién truong:

19°
=—QQU=——
2™ 2¢

=> Nang luong dtgn truong cuc dai:

1 1Q2
ZCU;==QU, ===
2 Q° ° 2cC

w, =L
2

W, Lot
2

Cmax

M Ning lwong tir truwong:

=> Ndng luong tir truong cuc dai:

=%ug

W

L max

> Nang lwgng dién tir: W =W + W

W =1c:u2+1|_i2
2 2

2
:lqu+lLi2 _1a” L
2 2 2C 2

—

W=W,__ =W_._ :%cug
1 1Q2 1

I U 0 __L|2
2QO ° 2c 2°°

> Ning lwong dign truong va ndng
luwgng tir truong bién thién diéu hoa véi
tn so gap déi ciia dong di¢n va dién tich:

(2f, 2w I)
2

CHUONG 5 :GIRO THOA ANH SANG:
1) Véi Anh Sang Pon Sic:

Goi :

+ a: Khodng cach giira 2 khe S;S,

+ D: Khoang cach tir 2 khe téi man

+ A: Buéc séng cia anh sing kich
thich

+ x: Khoang cach tir vi tri vin dang xét
téi van sang trung tam

. AD
+ Khodng vin: || = —
a
d M
S1 L X
a[ | d; 0
S3
D
+ Vi tri vin sang: (Van sang thir k)
AD
X=k— =Ki
a

10




+ VI tri vén téi: (Van tdi thir k+1)

x=(k+3) 22~ (k+0,5)i
2 a

+ Khoang cach giira 2 vin x; va X,:
Cung phia: AX = |X1 - X2|

Khéc phia: AX = X, + X,

+ Xét tai vi tri x cach van trung tim
cho van gi:

X
— =Kk — Van sang thir k
|

X ‘
—=k+0,5 — Van téi thir k + 1
|
+ Hai van trung nhau: x; = x,
+ Tim sé van sang, van tdi quan sat
dwgc trén bé rgng trwong giao thoa L:
S6 khoang van trén nira trudng: n=£,
i

N, = (phan nguyén ciia n) x2 + 1

N; = (phén 1am tron cia n)x 2

I1) Giao Thoa Véi Anh Sang Tring:
0,44m < A <0,75.m

+ Bé rong quang phé bic 1: véik=1

D
Axl =Xg1 — Xy = kg(ﬂd _ﬂ“’[)

+ Bé rong quang phé bic 2:
AX, =2AX,
+ M cich VS trung tim 1 khodng x cho
bao nhiéu van sang, bao nhiéu van toi:
AD

Xy, =K—
M a

+ Tai M cho van sang:

ax
= 1=-M
D (pm)
ax
= 0,4um <M <0,75
M= #m

= Cac gia trij cia k ( k nguyén),

+ Tai M cho vén téi:

1./D
~(k+2) 22
Xy = ( +2) a
A=
(k +05).D
= 0,4um<— M <0,75:m

(k+0,5).D
= Cic gia tri ctia k ( k nguyén),

CHUONG 6 : WWONG TU ANH SANG:
Goi

p n=6
(0] n=5
N n=4
Wy

Pasen
YYVv Vv _
L H.H, Hy H, n=2

Banme
KV A\ A y n:1
Laiman

+ A : Buéc séng anh sang kich thich
+ A, : Budc séng gi6i han ciia kim loai

Pidu kién xiay ra hién twong quang

A<y

dién:

11




Ning lugng cia photon anh sang:

hc
e=hf =—1(@)
A
, hc
Cong thodt ciia electron : | A = /1— J)
0
Phwong trinh Anhxtanh:
E=A+W 5,

Véi Wapma =€ |U | = %mvgm

Uy 12 hiéu dién thé him
Hiéu dién thé giira Andt va Catot:
Uak =- Uy
Cac hang so6:
h =6,625.10%J.s; ¢ =3.10%m/s,
e=1,6.10°C; m,=91.10%kg
Cuong do dong quang dién:
_n.e
t

lon (A)

>
&

Cong sudt nguon burc xa:

w

n
H=—|(%)

Ny

Hiéu sudt lwong tir:

Voi: n, : S6 electron birc ra khoi Catdt
Np: S6 photon dén dap vao Catot
Quang phd nguyén tir hydré:

Ning lwong birc xa hay hép thu
hc 13,6
2 = Ecao — Etmip E=- n2 (eV)

leV =1,6.10]

+ Budc séng ciia cdc vach:

_ oty
& A + A

+ Day Laiman:

Nim trong ving tir ngoai

+ Day Banme:

Nim trong vung anh sang nhin thiy va
mdt phan & viung tir ngoai

+Day Pasen:

Niam trong ving hong ngoai

CHUONG 7 : VAT LY HAT NHAN

Céu tao hat nhén;

+ Hat nhin ZAX , €6 A nuclon; Z
préton; N =(A-Z) notron.
+Lién h¢ giita ning lwong va khdi
lwgng:
E = mc’.
+ P9 hut khoi ciia hat nhén :
lAm =Zmy + (A —Z2)My — My
Ning lwong lién két:

W, = Am.c2.
Ning lwong lién két riéng: W, =
W,
A
Phoéng xa:
Goi T: Lachu ki ban ra
t: Thoi gian phong xa

s s In2

Hiing s6 phong xa: | A = ?

12




Goi mo: Khéi lwgng chét phéng xa lic
dau (g)

m: Khoi lwgng chit phéng xa con lai
No: S6 nguyén tir ban dau

N: S6 nguyén tir con lai

A: SO khdi hat nhén

Ho: P phéng xa lic dau (Bq)

H: P§ phong xa luc sau (Bq)

t
N=N,2 T =N,e*

t t
H=AN=AN,2 " =H,27T
Ch( y: Trong cong thirc vé d9 phéng

xa, T tinh bing gidy ; 1Ci=3,7.10"
Bq
m m
N, =—2.N,|[[N=—.N,
A A

Khdi hrgng hat nhan me bi phén ri sau
thoi gian t:

t

Am=m (1-27)

S6 hat nhian con méi dwge tao thanh
bang so0 hat nhin me bi phan ra sau thoi
gian t:

—t
N’= AN=Ng—-N=Ng(1-2T7)

Ti I¢ hat nhéin con lgi: — (%)
0

N
(%)
0

Ti I¢ hgt nhdn bi phan ra:

Cac loai hat phong xa:

+ Hat o : ;‘He
+Hat f7:%e; Hat B :
+ Hat no tron: ;N

+ Hat préton: 11p hay 11H

Phan fng hat nhan:

Trong phan @ng hat nhan:
2XLE 2 X P Xa+ 3 X,

+ S6 nuclon va sb dién tich dwgc bio
toan:

AFA=A+A VA Z,+2,=23+ 2]
+Nang lugng téa ra hoic thu vao trong
phan dng hat nhan:

W = (my + m; - ms - my)c?

W = (m; + m, - m; - m,)931,5MeV|

W = (Amg + Am, - Am; - Amy).c?

=AsWikrat AWikrs - AilWikr1 - AoWikro

+Néum;+m,>mg+m, =>W>0
thi phan éng hat nhin téa nang lwgng.
+Néum; +my<mz+m; =>W<0
thi phan éng hat nhan thu nang lwgng.
Khéi lugng proton: m, =1,0073u
Khéi hrgng notron m, = 1,0087u
1u =931,5MeV

CZ
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