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CHUONG I: DAO DONG

!
+ Lién hé vé pha:
I. DAO PONG PIEU HOA: e vsémpha ~ hon x;
Chon gbc toa d§ tai vi tri cAn bang: 2
+ Phwong trinh dao djng: e a sGm pha % hon v; a ngwge pha véi
x = Acos(wt + @) X
+ Phwong trinh vin tc: I CON LAC LO XO:
v =—wAsin(wt + @) L k
- & Tdn so goc: | = | —
+ Phwong trinh gia toc: m
a=—w Acos(wt + @) = —w’x = |k =ma?*,|w =27
+ x: Li d§ dao dong (cm, m) >
A n n T m
+ A: Bién d) dao dong (cm, m) @& Chu ki:|I'=— | |T' =21, /— L
+ @ : Pha ban dau (rad) @ k
+ @ : Tan s6 géc (rad/s) o, 1 1 [k
) @'Tdnsézf:— f:— —l,
+ (@t + @) : Pha dao dng (rad) T 27 \m
Xmax — A ? Ijé’ll 5 m —my + m; —
Vyae = @A (Tai VTCB) " =17 +T,
2 A i
= 0" A (Tai bien) 9 Néeum=m; - m,=> T? :T12 _T22
2 ONéu trong thoi gian t vat thwe hién
* HE thirc dpc lgp:|A” = x* +— dugc N dao dong:
(0
— ChukiT:i Ténsé’fzﬁ
S lv=twNA —x N /
+T2i VICB: x =0, v,,. = @A, a=0 ® Cit 10 xo:
+Tai bi€n: Xpa = A, V=0, ey = W’ A kil= kl -11 - kz -lz
+Téc d trung binh trong 1 chu ki: < Ghép 10 xo:
_ 44 2 £ 1 1 1
P=— + Néu k; noi tiep ky: —=—+—
A k k k,
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AN
CHUONG I: DAO PONG

— |72 :le +T22 M Co niang:
W =W,+W, =hs

+ Néu k, song song k,: k = kl + k2

1 1
1L_1 1 W=§kA2=—ma)2A2 = hs
f— =
T2 ]’1'2 ]'VZZ , . i )
. J Con ldc lo xo treo thang dirng:
< _Lap phwong trinh dao dong diéu hoa: Goi I, : Chiéu dai tw nhién caa 1o xo
Phwong trinh c6 dang: Al : P$ dan cia 10 xo khi vat 6 VTCB
x = Acos(wt + @) I, : Chiéu dai caa 10 xo khi vat &
+ Tim A: VTCB
: Py SR
) 2 A% = b — %0 + g
A =x s [ =2A, v, =wA,...
) Khi vit o VICB: ]
+Tim @ : Fan=P i lb
27 Al

T:—,a):27y“,a):\/:...

+ Tim @ : Chon t = 0 Iic vat qua vi tri

0 Chu ki ciia con lic

— X, = Acosgp
T =271 |2 =2r Al
X i g

= cosp=—=cosd
Chiéu dai cia 16 xo & li dd x:
=> {¢ 9 Vat CD theo chleu() S Chidu dii cae dai
@ =—6 Vit CD theo chiéu (+) (Khi vt & vi tri thap nhét) L, = I,

Al

» Chiéu dai cuc tiéu

(Khi vit & vi tri cao nhat)

D Ning lwong dao dong diéu hoa:

M Pong ning:
/4 —lmvz—lkA2 in” (awt + @) = Az—lma"_lmin :

d = 5 = 5 S Q > ’
M Thé ning: ; I +1 .

[y = ————
w = L = Lidrcos? (wr + o) 2
2 2
I MegaBook

#HUGNG TOI KY THI THPT QG 2021




N
CHUONG I: DAO DONG *

* Luwc dan hoi cia 10 xo & li d x: 2
Fa = k( Al +x) + Cong thirc lién he: Sj =52 +—

» Lwc dan héi cuc dai:

A _ ‘ 2_ 2
Fdhmax=k(Al+A) Va V—ia) SO S

» Lwe dan héi cuc tiéu: Vin toc:
Fahmin = K(AZ - A) néu Al> A Khi day treo 1éch gbc ¢ batki:
[Fahmin = 0| néu Al < A v=,/2gl(cosa —cosa,)
* Luc hot phuc: Khi vt qua VTCB:

La lwc tong hop tic dung 1én vat

( ¢6 xu hwéng dwa vat vé VICB) V= \/Zgl(l —Cos &)

Polom | £, = |k Khi vit & bién:
Luwc cang day:
—> Lwc hoi phuc cwc dai: th = VCAJ Khi vit & goc léch & bAt ki

Luu y: Trong cdc cong thire vé lye va | [C= mg(3cosa —2cos a,)
ning lwong thi A, x, A/ ¢6 don vila (m).

III. CON LAC PON

Khi vat qua VTCB

T=mg(3—-2cosa,)

g

@ Tin s6 géc: | W = | = Khi vat & bién:

[

[C=mgcosa,

N l 2 0 R
& Chu ki:|T =27 _|— | 1(m), g(m/s’) Khi ot <10° Cé thé dung
8

1 (g 1- cos = ZSinzﬂza—o
@ Tin sé: f:—\/; (Hz) 2 2

2
= Cpe= mg(l+a;)
Phuwong trinh dao dong:

.o

2
Theo cung léch: |s = s,cos(@f + @) C,,= mg(1— 0(_0)
min 2

Theo géc léch: | = o, ,cos(wl + @) % Nang ligng dao ding:

W =W, +W, =hs

Véi s =la

[ 1a chiéu dai dy treo (m)
1
Q,,S,1a goc léch , cung léch khi vat & W =mgl(l1-cosa,) ~ Emglaj

bién
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N
CHUONG I: DAO DONG *

Chu ki ting hay giam theo %:

+ Néu A téng 1a dwong chéo hinh thoi

T —T Ap=120"=|A=4 =
PR e —
1, +Néu A tdng 1a hinh thoi A = 60"
]Chié]u dai ting hay giam theo %: — A:Al\/ngZ\/g
|'2;'1|_100%
1
M Gia toc ting hay giam theo %:
18281 1999,
&1

IV. TONG HQOP DAO PONG

Xét 2 dao dong diéu hoa ciang phwong
cung tan so:

x, = Acos(awt +¢,)

va x, = A,cos(awt +@,)

Pg léch pha: |[Ap =@, — @,

Phwong trinh dao dong tong hop cé
dang: x = Acos(wt + @)

Vi
A=A + A} + 24,4, cos(p, —p,)
_ A sing, +A4,sinep,

gy

N A, cos @, + A, cos @,

Néu 2 dao djng cing pha:

Ap =2k
Néu 2 dao djng ngwoc pha:
Ap=_2k+)r

+Néu A LA, thi| 4 =47+ 4
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A

# Séng do 1 nguon

Xét séng tai ngudn O c6 biéu thirc

u, = Acoswt

Biéu thirc séng tai M cach O khoang d:

u,, = Acos(wt — %)

Véi: o=2xf

-
+ Buéc séng: | A = ? =v.I
+ Van toc truyeén séng: o

[

D¢ léch pha giita 2 diém trén phwong
uyén song cach nhau 1 khodng d:

2l
—
?=7

» Néu 2 dao dpng ciing pha:
Ap=2kr| = |d=kA

» Néu 2 dao dpng ngicoc pha:

Ap = (2k+D)r]= d:(k+%)/1
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Q)

3# Giao thoa song:

Xét séng tai 2 ngudn A va B 1a 2 séng
két hop c6 biéu thire: u = Acosart

+ Xét diém M cach nguon A mét
khoang d;, cach nguon B mot khoang d,

+ Biéu thirc song tai M do A truyén téi:

2rd,
u, = Acos(wt — L)
A
+ Biéu thirc song tai M do B truyén t6i:
2rd
u, = Acos(wt — 7 2)

—> Biéu thitc song tong hop tai M :

Uy =u; +uy

( d
COS

+ Cye dai giao thoa:

d,—d, =kA

+ Cuec tiéu giao thoa:

2 1

4 jﬁ

» Bién dp:|A=2A

Ay =2A=

Amin =0 =

@—¢:w+§z

Dé fim sé cuwc dai giao thoa:
Ap=2kr = |d,—d =kA
va dl + dz = SISZ

Dé tim s6 cuc tiéu giao thoa:

Ap= 2k -+

p—

@—df4k+%m

va dl + dz = S1S2
*Trwong hop song phat ra tir hai
nguon léch pha nhau A¢ = @, - @, thi so

1a sb6 cac gia tri cha k (€ z) tinh theo
cong thirc:

Cuec dai:
_m_kﬂ <k< m.,.% A
A 2z A 2z
Cuec tidu:
B8 1. Ap . 515 L Ap
A 2 2r A 2 2r
< Song dirng:

Goi 1 1a chieu dai cia day, k so bo song:
+ Néu diu A cé dinh, B co dinh:

l:ki
2

A cé dinh, B tw do:
1.2
I=(k+=)—
( 2)2

+ Néu diu

cwe dai va cuec tiéu trén doan thang S;S,
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I. PAI CUONG PIEN XOAY CHIEU
Biéu thirc cwong do dong dién va dién
ap

i =1,cos(at+@,)

valu=U, cos(wt +¢,)

do léch pha cia uso véii: | = P, ~ P;

+ @ > 0: unhanh pha hon i
+ @ <0: ucham pha hon i

+ @ =0:u,icung pha
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M Mach chi ¢6 R:

@ =0, = ug,icung pha
UOR ZIOR ; UR =I.R
M Mach chi ¢6 cudn cam L:

» Cim khing|Z, = L

V4 4
¢=5 — ug, nhanh pha honi: £y

Uy =1,Z,5\U, =12,

M Mach chi ¢é tu dién C:
1

‘< wC

» Dung khdng |Z

T n .
¢=-5 — uc cham pha honi: 5

Uyse =12 |3|Un = 1.2,

2 Doan mach R, L .C ndi tiép:

~ CHUONG Il _
DONG PIEN XOAY CHIEU

H¢ 56 cong suit mach:|COS @ = E

¥ Mach RLC cong huong:
Thay dé6i L, C, @ dénkhi|Z, = Z

Khido Z,,, =R = |[__ =

2
= Pmax :R[riax :U—
R

# Dieu kien cong huong:

+ Cong suat mach cwc dai
+ Hé s6 cong suat cue dai
+ Cddd, s6 chi ampe ké cue dai
+ u, i cung pha
Cuodn day co dién tré trong r:

> Tong tro cudn day:

» Tong tré:|Z = \/Rz +(Z,-Z.)

Z,=r’+7;

» Do léch pha giita ug va i:

Do léch pha cua u so véi i:

gp=21"%c ;ZC

» Dinh ludt ohm :
U,=1,2;\U=1Z7

Lwuy: 86 chi Ampe ké: I =

S0 chivon ké: |UJ =

SIS

9 Céng suat mach RLC:

P =Ul cos g|;[P=RI’ = Ug.I

V4
g, =—+
r

> Cong suit cudn day: | P, = r1?

> H¢ so cong suat cudn day:

r
COS (Dd = Z_
d

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

Z=JR+ry+(Z, -Z.)

> D léch pha cia u so véi i
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yARYA
fop ==L c
i R+r

» Cong suit mach: P=(R+r).I?

> Hé s6 cong suat mach:
R+r

cosQ =

Ghép tu dién: Khi C’ ghép vao C tao
thanh C,

+ Néu C,<C: =>C’ ghép nt C

1 1 1
—_— + _
c, C
+ Néu C,> C: = C’ ghép // véi C

=

3 Bai toan cwec tri:
Thay d6i R dé P,,,.:

—

Cong suit P=RI’ =
2 2
R. 2 U 2 U 2
R +(ZL_ZC) R+(ZL_ZC)
R

. 2
pép,,, — {R + Z =2 RZC) }

min

DR:(ZL_Zc)z
R
UZ
= R:|ZL_ZC| = Pmax :ﬁ

Thay d@6i L d@é Uy, :
U'ZL —
VR +(Z, - Z.)

U, =17, =

~ CHUONG Il _
DONG DIEN XOAY CHIEU

U p—
(R2+Z§,)L2—2Zc.i+l y
ZL ZL

Dé ULmax thi Y min = y, =0

2 2
- ZL:R +Z;
ZC

= ULmax :%VR2+Zé

Thay ddi C dé Ucpax:

R +7Z;
Twong tu: |2, = L4 ;
Zy
Uc o :%,/R2+Z§

IL. LIEN HE GIUA CAC DIEN AP:

+ Hai dau R ¢6 dién ap hiéu dung Uy
+ Hai dau L c6 dién ap hiéu dung Uy
+ Hai dau C c6 dién ap hiéu dung U
> Pién ap hiéu dung 2 dau mach:
U=U;+(U,-U,)
» D¢ léch pha ciia u so vdi i:
U,-U
gy =——F
U

» H¢ 56 cong sudt mach:

cosp =—=
¢ U

Khi cuon day co dién tré trong:

U=\Up+U,) +U, -U,)’
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Cuon day co:

U, =\JU? +U?

7

g, = 5|COSQ, =

U,
U,

d

III. SAN XUAT VA TRUYEN TAI
PIEN NANG

M My phit dién xoay chiéu 1 pha:

Tan so: | f=n.p
véi p: SO cdp cwc cia nam
cham.

n: S6 vong quay trong 1s

> Sudt dién dong cim ikng:

e = L, cosawt

E, = NBSw

» Voi SDD cuec dai:

» Tir thong cue dgi: @, = BS
@, = NBS

Neéu cudn day c6 N vong:

+ Mic hinh sao:
U, =\3U,|va|I, =1

+ Mic hinh tam giac:

p

U,=U,|va|I, =31,
My bién thé:

Goi:

Ny, Uy, Pi: S6 vong, hdt, cong suat &
cudn so’ cap

N,, Uz, Py S vong, hdt, cong suit &
cugn thir cap

R =Ul cosq,|;| b, =U,I, cosp,

» Hiéu sudt ciia mdy bién thé:

~ CHUONG Il _
DONG DIEN XOAY CHIEU

Hzisl (%)
B

» Mach thir cip khong tii:
A
N, U,
» Mach thir cdp cé tii:
N U,

N, U, [,

Truvyen tai dién niang:

» Dj gidm thé trén day din:
AU =R,

» Céng suit hao phi trén dwong day tdi
dién:

PZ
AP=R,I} =R

V6i Ry: dién tré tong cong trén duwong
day tai dién

I3 : Cwong do dong dién trén day tai
dién

+ Hiéu sudt tdi dién:
P, P-AP
A E— 77
B B

P,: Cong suit truyén di

H=

Voi:
P,: Cong suit nhin dwge noi tiéu thu

AP : Cong suit hao phi
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CHUONG IV .
DAO DONG VA SONG BIEN TU

1
W - WCmax - VI/Lmax = E CUO2
L s 1
» Tan so géc: | = —— 1 1 Q2 1.,
JLC =-QU,=>"=-L1
2% 2¢Cc 2°°
»Chu kirieng: T =27+ LC » Ning lwgng dién truong va ndng
lwong tir truwong bién thién diéu hoa voi
» Tén sé riéng: | [ ! ! tin s6 gdp doi ciia dong di¢n va dién tich:
an soriéng: || = —=—F— ¢ ¢ :
I' 2zJLC

T
Buéc song dién tir: (2f,2mw, B )

A::.T:%:c_zm{LC

V6i C, = 3.10° m/s: Vén tdc anh sang

Ning lwong mach dao dong:
M Ning luwgng dién truong:

1 1 1q°
W.==—Cu*==qu=-—1
€ 5 2y M=57C

—> Ndng luong dién truong cuc dai:

W,

Cmax

1 1 10;
—CU:==-0,U, =—=~
2 ° 2Q° ° 2C

1.
M Nding lwgng tir truong: |W, = 5 Li?

—> Ndng luwgng tir truong cuwc dai: m
1

W, —=—LI

L max
2

» Nang lugng dién tir: W =W+ W

w=Llco2 e
3 2
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CHUGNGV
GIAO THOA ANH SANG

T) Véi Anh Sang Pon Sic:

Goi :

+ a: Khoang cach giira 2 khe S;S,
+ D: Khoang cach tir 2 khe téi man

+ A: Bwéc séng cia anh sang kich
‘hich
+ x: Khoang cach tir vi tri van dang xét
:01 van sang trung tam ——

+ Khodng van: |1 = A—D \§

a
N\
J Y
o[ 1
S
D
+ Vi tri vin sing: (Van sing thit k)
X = k/l—D = ki
a
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CHUONGV
GIAO THOA ANH SANG

+'VI tri vin téi: (Van toi thir k+1) q ax,,
= A=——"—(um)
x:(k+%)£=(k+0,5)j k.D
a
+ Khoang cach giira 2 van x; va x,: = 0,4um < Cllcx_]]; <0,75um

Cung phia: Ax = ’xl - x2| => Céc gia tri ciia k ( k nguyén),

Khac phia: Ax =X, +x, + Tai M cho vén t6i:
4 . . r 4 A A l AD
+ Xft tz:u vi tri X cach van trung tam x, = (k+=) 2=
cho van gi: 27 a
X
~ =k —> Van sang thi k 1= Pu
’ (k+0,5).D
X 2
7:k+0,5—)Vant01thu’k+l :>O,4,L0’n§ ax,, SO,75[LI]’}'I
(k+0,5).D

+ Hai van trung nhau: x; =x . ur o s »

, 8 1772 —> Cac gia tri cua k ( k nguyén),

+ Tim s0 van sang, van toi quan sat
dwgec trén be rong trwong giao thoa L:

S6 khoang van trén nira trudng: n=§
1

N, = (phAn nguyén ciia n)x2 + 1

N;= (phz}‘m lam tron cia n) X2

II) Giao Thoa Vé&i Anh Séng Triing:
0,4m<A<0,75um

+ Bé rong quang pho bic I: véik=1

D
Axl =Xn Xy :k;(ﬂ'd _/1[)

+ Bé réng quang phé bic 2:

A, =205 —— —
+ M cach VS trung tam 1 khoang x cho \\

bao nhiéu van sang, bao nhiéu van toi:

AD
+ Tai M cho vin sdng: |X,, =k — '
a
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CHUGNG VI
LUONG TU ANH SANG

Goi

P n=6
O n=5
N n=4

ey .
M l —— n

Pasen
. Yy y .
HSHV Hﬂ Ha
Banme

Laiman
+ A : Buéc song anh sang kich thich
+ A, : Bwéc séng giéi han cia kim loai

Piéu kién xay ra hién tweng quang
dién: A< A,
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it =" Y

A Aty

Ning lwong ciia photon dnh sdng: + Budc song ciia cdc vach: \\\

) o hc + Day Laiman:
Cong thodt ciia electron : | A = —| (J) N . , )
ﬂvo Nam trong vung tw ngoai
+ Da -
Phwong trinh Anhxtanh: Pay Banme .
Nam trong vung anh sang nhin thay va
& SA W gomas mdt phan & vang tir ngoai

+Day Pasen:
2

1
Vi [Wapmax = € |Uh | = E MV ax Nam trong vung hong ngoai

Uy, 12 hiéu dién thé ham
Hiéu dién thé giita Andt va Catot:
Use=-Ts
Cic hang so:
h =6,625.10*J.s; ¢ =3.10°m/s,

Cuwong dp dong quang dién:

n,e
Ly = ——|@A)
A
r b np .8
Céong suit nguon birc xa: |P = ;
=

W

. ?
Higu suit lwong tie: |H = — | (%) I U
n
P

Voi: n, : S6 electron bire ra khéi Catot

n,: S6 phéton dén dap vao Catot

. y
Quang pho nguyén tw hydro:
Ning long bikc xa hay hdp thu : A N H
hc B 13,6

2
n

A y
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CHUGNG VII k\‘i\\

CAu tao hat nhan:

A
VA I + Hat nhz’inZX, ¢c0 A nuclon; Z
proton; N = (A —Z) notron.

+Lién hé giita ning lwong va Kkhoi
lwgng:
r 4 E = mc’.

+ D% hut khdi ciia hat nhén :
Am =Zm, + (A - Z)m, — mﬂ.

Niing lwong lién két:

Wy = Am.c’.
Ning lwong lién két riéng: Wy, =
Wi
ik
Phong xa:
Goi T: La chu ki ban ra
t: Thoi gian phong xa
o In2
Hing so phong xa: | A = 7
MIMegaBook
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CHUONG VII

VAT LY HAT NHAN

Goi mg: Khéi lwong chit phéng xa lic
dAu (g)

m: Khdi lwgng chit phéng xa con lai

No: S6 nguyén tir ban diu

N: S6 nguyén tir con lai

A: S6 khéi hat nhéan

H,: Pd phong xa lic diu (Bq)

H: D§ phong xa lac sau (Bq)

t t
H=AN=AN2T=H27
Chu y: Trong cong thirc vé dd phéng

xa, T tinh bang gidy ; 1Ci=3,7.10"
Bq
m m
N,=—>N,|N=—.N,
A A

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

—t

Am=m,(1-27)

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

—t

N’= AN=N,—-N=N,(1-27)

T7 Ié hat nhdn con lai: (%)

0

Ti l¢ hat nhan bi phan ra: (%)

NN

+Hat  : ; He

+Hat B (l)e; Hat 0 : _(l)e

+ Hat no tron: Oln

+ Hat proton: | p hay | H

Phin irng hat nhan:

Trong phan @wng hat nhan:
2Xit 2 Xeo 2 X+ 7' X

+ SO0 nuclon va so dién tich dwge bao
toan:

A+A, = Ayt A, va Z+Z,=Zy+ ZJ.

+Ning lwong téa ra hoac thu vao trong
phan &ng hat nhan:

W = (m; + m; - m; - my)c’

[W = (m; + m, - m; - m,)931,5MeV]
W = (Am; + Am, - Amy - Amy).c’
=AsWiast AgWiad - AtWikar - AaWia

+ Néu m;+m,>m;+my —>W>0
thi phan &ng hat nhan téa ning lwgng.
+Néum1+m2<m3+m4 —>W<J0
thi phan rng hat nhan thu nang lwong.
Khoi lwgng proton: m, =1,0073u

Khdi lwgng notron m, = 1,0087u
1u=931,5 MeV

CZ
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