TAI LIEU ON THI THPT QUOC GIA

ThS LUU VAN BAN

CONG THUC VAT LY ON THI THPT QUOC GIA

Chuwong I. DAO PONG CO
I. DAO DPONG DIEU HOA
© Phuwong trinh dao dong

X = Acos(ot+o )
© Phuwong trinh vin téc

V = — oAsin(ot+o)
© Phuong trinh gia toc

a=-w’Acos(mt + ¢ ) = —o°X
Lién h¢ vé pha dao dong ciia x,v,a
+ v nhanh pha hon x mdt goc n/2 (v
vuong pha vdi x)
+ a nhanh pha hon v mét géc n/2 (a
vuong pha véi v)
+ a nhanh pha hon x mot goc n (a
ngugc pha voi x)
@ Cac gia tri cuc dai
Xmax = A Vnax = 0A  BKSIGRA
& Chiéu dai quy dao

L =2A

© Quing duong di duge
+ Trong nira chu ky ludn la 2A
+ Trong mgt chu ky luon la 4A
© Téc dd trung binh

Ve = S
v
T
© Van toc trung binh
Ax
Vep = —
7 At

© Pha ban dau trong dao dong:
X = ACOSp = X

t=0= { (0 ° =9
V=—-Awsing =V,

—T<Q=<7w

Chay:
/ {sin oV, <0= v, <0

X N £
Cosp = S Vvagngugc dau

© Thoi gian trong dao djng
+ Vit di tir VTCB O dén 1i d¢ x

Py (x|
= znarcsm A

+ vat di tir bién dén li d6 x

At — T | x|
= 27 arccos A

+ bang phan bo thoi gian

N
W

=t 3¢ Byt y
B 4 s

1 1 0 = T I
T T T T

£ i R
Ese E 5 f o

© Cong thire doc lap thoi gian

@) + () =1
(=) +(G2) =1

X

a=-w
Chay:
+ Gia toc va luc hoi phuc (kéo
vé) ludén hwéng vé VICB O.
+ Gia toc va lwe hoi phuc c6 do
lom ti 1€ vai li do x.
+ Van tc luén cang hwéng voi
chuyén dong.
© D léch pha dao dong giira
hai thoi diém

Ap=a(t, -t,)
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+ Cung pha

Ap=Kk2r =1t, -t =KT
X =X,

=V, =V,
Q=

+ Ngwoc pha

Ag = (2k +1)7 =1, —t, = (2K +1)TE

X; =X,
=>4V, =-V,

8 =-4,
+ Vuobng pha

Ag = (2k +1)%:>t2 —t, = (2K +1)%

X2+ x5 = A?
Vo[ = @, v, | = @l

2| = olv, ;] = @y,

2
max

a’+a’=a
® Ning lwgng cia con lic 10 xo
mv? _ mw?(A%2-x?)

Wq= AN 2
W_kxz_moozx2

t— 2 2

W W s, - MOAR_ KA?
R
Chuy:

+ W = Wamax = Wimax

+ Wt & Wa bién thién ,tuz“m hoan
véi chu ki T/2 va tan so la 2f
I1.CON LAC LO XO

@ Chu ky
m At
‘ T =2 I:W

@ Tan so
1 |k N
“2m|m At

@ Tan s6 goc

/k N
W= |—=2m—
m At

& Chiéu dai cia con lic 10 xo
trong qua trinh dao dong
+ D¢ bien dang caa 10 xo khi vat

(}VTCB O: Alcb == le - lo
l =1, +A

=1 +x:>{max ch
cb lmin=lcb_A

Chuy:

+ Khi 16 xo nam ngang thi Alep = 0
hay leo = lo (lo:chiéu dai ty nhién).
+ Khi con lic 10 xo dao dong trén
mat phang hop voi phuong ngang

goc a thi Al = W
+ Khi con lic 10 xo dao dong theo

phuong thang dtng thi Al , = %

© Do 16N lwe dan hoi caa 10 xo
Tong quét: Fy, = k(Al,, + x)
Fapmax = k(Algp + A)

Fdhmin = k(Alcb - A) khidl, > A

Fsnmin = 0 khi Al <A
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@ D) lén luc hoi phuc (lyc kéo
ve)
Fi, = —kx = —kAcos(wt + @)

|FkV|max = kA
= |F,|=kX = {

|F|<V|m|n -
Chay:
+ Khi con lic 10 xo dao dong diéu
hoa theo phuong ngang thi lyc dan
héi 1a Tyc kéo vé.
+ Fkv nguoc pha voi x,cung pha véi
a,vuong pha vdi v
I11. CON LAC PON
© Phuong trinh dao dong
+ Li dd cong : s = Socos(wt + @)
+ Li dd goc : a = aocos(ot + @)

s=al So = aol

Chay:
a,00 (rad) ; oo < /18 (rad) = 10°
@ Chu ky, tan s6, tan sb goc

Chuki: T = an
Tansof——f
Tén s6 goc: w= \/;

© Ning lirgng ctia con lic don

lIlV2

Pong nang: Wy = —
Thé niing: Wi = mgl(l — cosa)
Co nang:

W =Wa+ Wt =mgl(1 - cosa)
Chuy:
+ W = Wamax = Wimax
+ W & Wq bién thién tudn hoan
v6i chu ki T/2 va tan s6 1a 2f

@ Dao ddng cudng bic:
fngogi lue = fdao dong
© Cong huéng co
fngoai luc = friéng
IV. TONG HOP DAO DONG
+Dao dong thanh phan
X1 = Arcos(wt + ¢1)
X2 = Azcos(wt + ¢2)
+Phwong trinh dao dong tong
hop:

x = Acos(ot + @)

= JAZ + A2 +2AA, cOS(p, — ;)

A sing, + A, sin @,
A cosg, + A, cose,
+ D¢ 1éch pha giira hai dao djng
thanh phian: A = @2 - @1
Cung pha: Ap = 2kn
= Amax = A1+Az.
Ngwoc pha: Ap = (2k+1)n
= Anmin= |A1 - A2|
Vudng pha: Ag = 2k + 1)m/2

=> A= /A§+A§

Tong quét:
A, —A,| <A< A, + A,

tan g =

_Chuong I1. SONG CO
I. SONG TRUYEN THEO MOT
PHUONG
9 Phuong trinh séng
Tai nguon O: u= Uo.cos(ot + ¢)
Tai diém M:
um = Uo.cos(wt + ¢ — #)
+ Déu (-) do M c6 sau O
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+ d :khodng cdch tir M toi O trén
phuwong truyén séng

Chu ¥:séng tuan hoan theo khong
gian voi budc séng A va tuan hoan
theo thoi gian véi chu ky T

@ Cac dai lwgng co ban

+ Buéc song: A = ; =T

+ Téc dd truyén séng
A S
V===Af =—
9 D léch pha dao dong gitra 2
phin tir (diém) trén phuong
Ap = @
A
d:khodng cdch giita hai diém trén
phirong truyén séng
+Cung pha:Ae = k.2n
= d=kA= dmin=2X

truyen:

+Ngwoc pha:Ae = (2k+1)n
=d=(k+0,5).A = dmin=2A2

+Vuoéng pha:Ae = (2k+1)r/2
=d=(k+0,5M2 = dmin = A/4
I1. SONG DUNG
© Hai daucé dinh
2
l= k— = k—

¢ 2f
Sdnat=k+ 1, s6 bung =k
& M@t diu cd dinh mot dau tu
do

l—(2k+1)——(2k+1)

4f

S6 nut = s6 bung k+1
Chay:
+ I chiéu dai day

+ k: 80 b6 song nguyén
+ Khoang cach gitra hai bung lién
tiép bang khoang cach giira hai nut
lién tiép bang A/2
+ Khoang cach gitra mdt bung va
mét nat lién tiép bang A4
© Phuong trinh séng dirng tai M
+ hai dau ¢ dinh:
. 2md |

u = 2U,sin e sinwt
d: khodng cach tir M dén nat séng
bt ky
+ mot dau co dinh mot dau tu do:

u = 2Uycos ? coswt
d: khodng cich tir M dén bung
song bit ky
ChU ¥: cac phan tir trong cling mot
bo song ludn dao dong cung pha
I11. GIAO THOA SONG VOI 2
NGUON PONG BO.
© Phuong trinh séng tong hop
tai M

d
um = Am.cos(wt - ﬂ%)
© Bién d) dao dong tai M:
Au =2,

® Tai M dao déng véi bién do
cwc dai:
Am =2Uo = d2—d1 = kA
® Tai M dao déng véi bién do
cuc tiéu:
Av=0=d2-di=(k+0,5A

dz B d1
cos(mr —
(m P )
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@S0 (dwdng,diém) dao dong véi | IV. SONG AM )

bién d§ cwe daicuc tiéu trén | € Cwong dp am tai diem M
doan thang noi hai nguon w p P

S6 cue dai:
518 518
_2192 2192
, A A
So cuc tieu:
5152 5152

—0,5<k<T—0,5

—so gidtri k € Z la gia trj can tim
9 S6 (duwong,diém) dao dong Véi
bién @9 cwe daicuc tiéu trén
doan MN bat ky

o Ady =dyy —diy
aat Ady = dyy —dyy
gid sir 1 Adwm < Adn

S6 cwe dai:
Ad
i A A
So cuc tieu:
Ady

05<k<AdN 0,5
A ) — —_ A_ )

— s giatri k € Z la gid tri can tim
Cha y: DPbi véi hai ngudn co
phwong trinh lan luogt i
u, =U,, cos(wt + ¢,)
u, =U,, cos(@t +¢,)
+Pé tim phuong trinh song tong
hop tai M ta tong hop hai dao dong
diéu hoa
+Dé tim s6 cuc dai,cuc tiéu ta cong
hai vé cac bpt trén thém mot luong:

2

27

M7 TS T anr?
ru:khoang cach tir M téi ngudn am
P:cdng suat cua nguon am
& Mirc cwrong do am tai diém M

lo=10"2(W/m?): cwong dg &m chudn
© Do chénh léch mire cuong do
am

Chuong 111.

PIEN XOAY CHIEU
. DPAI CUONG DPIEN XOAY
CHIEU
@ Biéu thirc dién 4p va cwong
do dong dién: u = Ugcos(mt + @u)
va i = locos(mt + ¢i)

& Tong tré: Z = I
1 I
® Gia tri hiéu dung
_ I _ Yo
I_\/f U_\/f

© Mach chi c6 dién tré thuan R
@u= @i = UrVaicung pha
gV _Us
Iy I i

® Mach chi c6 cudn day thuan
cam L
Qu = @i + W2 = uL nhanh pha /2
so vol 1 (u vubng pha vai i)

U _ U, L

Z; =Lw=——
L Io 17 i
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i 2 uy 2
e -
Iy UoL

© Mach chi c6 tu dién C
Qu = @i — /2 = uc cham pha /2
S0 Vol 1 (uc vubng pha vai i)
1 UOC UC Uc
ZC = — — = — —
Co I I i
= 2 2
2+ (70)
—) +(—) =1
(10 UOC B .,
€ Mach c6 R,L,C mac noi tiép
+ Téng trov
Z=+\R2+ (Z,—Z,)?
+Pién ap hai dau mach

U= \/Uﬁ + (U, —U,)?

+P§ léch pha gitrau vai: @ = Qu — Oi
Z,-Zc U, -Uc

R Ui
¢ >0 hay Z_ > Zc = u nhanh pha
hon 1 (\mach c6 tinh cém khang)
¢ <0hay Z_ < Zc = u chgm pha
hon i (mach c6 tinh dung khang)
¢ =0hay Z_=Zc = ucung pha i
Chuy:
+UL nhanh pha hon ur Mot goc n/2

up \2 u; \2
Y -
Uor UoL

+Uc cham pha hon ur mét goc n/2

up \?2 U \2
) ey
Uor Uoc

L .y
+uL nguoc pha véi uc: —=-
C

tane =

@ Cong suat,hé sé cong suat
mach RLC noi tiep
+ CoOng suat

.. UR
P =Ulcosp =I“R = =7
+ Hé s6 cong suat:
R UR
CosQ = 7T

© Hién twgng cong huéng
Thay d6i L hoac C hodc @ sao
cho: ZL—ZC = w’LC =1

=R
I max — H
R

=3 5

Pme\ - IriaxR = U_

R
lp=0

II. SAN XUAT VA TRUYEN
TAI PIEN NANG

© May phat dién xoay chiéu
+Tur thong: @ = docos(wt + @)
®o = NBS: tir thong cuc dai.
+Suét dién dong:
e = Eocos(at + @ — /2)
Eo = ®o.m: suat dién dong cuc dai.
+Tan sb cua dong dién xoay chiéu
do may phat ra:
np
f=%
f=np
Chuy:
B (T): Cam tng tur
S (m?): Tiét dién.
® (Whb): Tur thong.
e (V): Suat dién dong.
p : s6 cap cuc

(n: vong/phut)
(n: vong/s)
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© May phat dién xoay chiéu 3
pha

e, = E, cosat

e, = E, cos(mt + 2?7[)

e, = E, cos(at —2?7[)

& May bién ap li twéng
E, Uy I, N;

E, U, I; N,
© Hao phi khi truyén tai dién

nang )
+ Cong suat hao phi
b RP?
h? ~ UZcos2p

+Do sut ap: AU = LR
+Hiéu suat truyen tai dién

H=1_"mw_q_ 2RP2
P U4cos<@ .
+Lién hé¢ gitra dién &p va hiéu suat
vi 1-H,
vZ "~ 1-H,

Chuong IV: DAO PONG VA
SONG PIEN TU

. MACH DAO PONG LC

© Cac phuong trinh

+dién tich: g = Qocos(wt + @)
+hiéu dién thé: u = Ugcos(ot + ¢)
+dong dién:i = lecos(@t + @ + a/2)
@ Chu ki tan s6,tan sé goc riéng
+Chuki: T = 2nVLC

+Tansé: f =

1
2mLC
+ Tan so goc: w =

5-
:

Chuay:
+ Qg vau cung pha
+ i s6m pha hon q, u mot géc /2

Qo C
I: = = —_
0 =@ =15 =YoyL
UO:&ZI_‘J:% L

«C C

-q9%)

© Ning lugng dién tir
Li? LI3
Wt:7:>wtmax:_

Cu? q2

W;=

4= " " 2¢
CU5  Qj

2  2C
deax = thax

= Wamax =
W =W+ W, =

Chu y: W, W, bién thién tuan hoan
V6i tan sé 2f va chu ky T/2
1. SONG DIEN TU
9 Budre song dién tir do may
phéat hoac thu (trong chan
khong)

A=c.T=c2n/LC
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Chay:

+Trong song dién tir,dao dong cua
dién truong va cua tur trudong tai
mot diém ludn cung pha véi nhau

+Song dién tir truyén dugc trong
chan khéng véi toe do c=3.108m/s

+B,V,Ed6i mot vudng goc Vi
nhau tao thanh mot tam dién thuan

Chuong V. SONG ANH SANG
I. TAN SAC ANH SANG

© Chiéu 4nh sing tring qua
moi trudng trong sudt

o

.
L
.
'
o T

+Khutc xa anh sang:ni.sini=nzsinr
+Gobce hop boi tia do va tia tim:
oO=ra-It

+D0 rong quang pho dudi day bé:
PT = h.(tanra — tanre)

© Chiéu anh sang tring qua

ling kinh véi goc téi va goc chiét

guang nhé hon 10°

+Gocléch: D=(n-1).A
+ Goc hop bai tia do va tia tim
o =Dt—Da
+ Do rong quang phd thu dugc
trén man:
DT = AK.(tanD: — tanDq)

+ cong thuc lang kinh dat trong

sini, =nsinr,
khong Khit sini, =nsinr,
A=r+r,
D=i+i,-A
+ goc 1éch D cuc tiéu khi i1 = i
r1=r2=é
2

=D, =21, —A

. (Dpin + A A

sin| —/——— | =nsin—
2 2

& Lién hé giira chiét suat moi
treong,tdc dd va buéc song anh

p z . c c
sang don sac: n = -= T
Chay:
+ A ti 1€ nghich v6i n; A ti 1€ voi v;
v ti 1€ nghich voéi n.
+ tan s6 f ctia song khong thay doi
khi song truyén tir moi trudng niy
sang moi truong khac
+ &anh sang la song dién tur
+ Song dién tir: Vkni > Vieng > Vidn
+ Séng co (ém) Vkhi < Viong < Vrin
+ Céac hién tugng giao thoa, tan
sic... ching to anh sang c6 ban chat
song.
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1. GIAO THOA ANH SANG

i mimim i Em i m i - _>

D

& Giao thoa véi anh sang don sic

Khoang van: i = 'I—D

Tai M lavéan sang d,
=Xy = k%D = ki
Tai M |a van toi
d,—d;=(k+0,54

AD
= xy = (k+0,5)—

€ Khoang céch gitra 2 van trén
man 4x = |x, — x4|
Cha y:
+Hai van cing bén: x1 cung dau x2
+Hai van khac bén: x1 tréai dau x.
& Sb van sang trén giao thoa
trudng co bé rong L
+ Tong so van sang

N, =2 H +1
+ Tong so van téi

N, =2 [%+0,5]
® S6 van sang (van toi ) giira 2
vi tri M va N trén man:
- (gia str xm < XN)
+Van sang: Xm < Ki < XN
+Van toi:  Xm < (K+0,5)i < xn
S6 gia tri k € Z 12 s6 van sang
hoic van tdi cAn tim

—d, = kA
(kez)

Chay:
+ M va N cung phia véi van trung
tam thi X1 va X2 ciing dau.
+ M va N khac phia véi van trung
tam thi X1 va x2 khac dau.
@Sy trung nhau ciia 2 bic xa
don sic
+ Tai M trén man cé su trung
nhau cia 2 van sang:
XM = Ki.i1 = Ka.i2 = k1. A1 = ko A2
+ Tai M trén man cé su trung
nhau ciia 2 van tbi:
xm = (K1 + 0,5).i1 = (k2+ 0,5).i2
= (ki1+0,5).A1 = (k2+ 0,5).A2
+ Tai M trén man cé sw trung
nhau ciia 1 van sang va 1 van toi:
Xm = K1.i1 = (k2 + 0,5).i2
= kiA1= (k2+ 0,5).A2
@ Giao thoa véi anh sang triang
+ B& réng quang phé bac k:

_  (a=2)D

a
+ S0 birc xa cho van sang (toi) tai
diém M trén man'
axM
+ M <
Van sang k < DA,
= s gia tri k (keZ) la so burc xa
Véi A=
. kD
+ Van toi:
M _05<k<-=
Di, mt
= 50 gia tri k (keZ) 1a s6 birc xa

& axy
vei "~ (k+0,5)D

1. TIA X (TIA RONGHEN)
€ Cong suat caa ong
P=U.

" _o,5
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© Cuong @6 dong dién trong ong
N.. |e] _P

. —

U

(Ne: s6 electron dap vao anot trong
thoi gian t)
€ Nhiét lwgng toa ra trén anot
Q=Pt

9 Dong niing cia electron khi téi
Anot
Wia — Wak = eUga = |e|Upk
Wiaa: dong nang electron & Anot
Wiak: dong nang electron ¢ Katot
Uak: hiéu dién thé gitta Anot va Katot
e = -1,6.10"%(C):dién tich electron
® Budc song nhé nhat cia tia X
do 6ng phét ra

hc hc
. W Wag +lelUgg
€ Tan so I6n nhat cda tia X do
ong phat ra

fro = c  Wu+lelUyg

max Amin , h ’
9 Hiéu dién thé nho nhat dé
ong phat ra tia X cé budc song A
7 _Wd‘K
¢

Amin =

Chuwong VI. LUQNG TU ANH
SANG

I. HIEN TUONG QUANG DIEN
© Luong tir anh sang

+Nang lugng photon € = % = hf

A A A 7 N
+Cong suit ngudn sang P = Ts

© Cong thoat: A = ?
0

Ao: gi61 han quang dién
& Piéu kién xay ra hién twong
quang dién: A <Ao )

9 Cong thirc Einstein vé dinh
ludt quang dién:e = A+W,

hc hc myvg
=>—=—+—
A A 2
1. QUANG PHO CUA
NGUYEN TU HIDRO

@ Tién dé Bo
e=E,—E,, =hf

Véi En> Enm
€ Ban kinh quy dao thit n cia
electron

rh=n%o (ro=5,3.10"m)
© Ning lwgng quy dao thir n

E, =27 (eV)
@ S6 vach quang pho
+Nhiéu nguyén ta Hidro:
nn-1)
N, = —
+M6ét nguyén tir Hidro:
N,=n-1
© Luc tinh dién giira hat nhan va
electron & quy dao thw n
ke?
, ntr3
@ Toc do electron ¢ quy dao n
ke?

m,ron?2

0max

hc

Aum

Fy

vi =
2 A LA A i~ , v m
Ti so toc do gitra 2 l6p: v—" =—

m

10
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@ Moi lién hé gitra cac buéc song
va tan so caa cac vach quang pho
1 1 1
A3r Az Ay
= f31=Ffa2+f2n

Chuwong VII. VAT LY HAT
NHAN

I. CAU TAO HAT NHAN
@ Ki hiéu hat nhan: 4Xx

X: tén nguyén tb

Z: nguyén tir $6,86 proton

A =Z + N : sb khéi, s6 nuclon
N: s6 notron

& Mot sb hat dic bigt

B~ = e electron
Bt = Y% pozitron
a = 3He hat Heli
p = 1p proton
2H = D doteri
3SH = 31 Triti

Y = o gamma
© S0 hat nhan c6 trong m gam

mNA

A
(s6 Avdgadro: Na = 6,023.10%
hat/mol)
I1. NANG LUONG LIEN KET
© Do hut khoi
Am =Zm, + (A—Z)m, — my,
Chuy:
Mhn = Mnguyén tir — Z.Me~ Mnguyeén tir
mp = 1,007276u =1,0073u
mn = 1,008665u = 1,0087u

me = 9,1.1073'kg = 0,0005u

1u = 1,66055.10-%"kg
lu =931,5MeV/c?
& Ning hrong lién két
Wlk = Am. CZ
Chu y:
1eV=1,6.10%J
1 MeV =1,6.1013]
1u.c? = 931,5 MeV
& Ning lwong lién két riéng
Wy
lkr — T
Cha y: Wi cang lon thi hat nhdn
cang beén virng. Cac hat nhan c6 s
khdi A tir 50 dén 80 nam trong
nhém céc hat nhan bén ving.
& Ning lwong twong doi tinh
mOCZ EO

vz
\/1‘?2

E: nang luong toan phan

Eo: nang lugng nghi

m: khéi luong dong

mo: khi lugng nghi

Dong nang: Wq = E — Eo

I1l. PHAN UNG HAT NHAN

49 Phin tng hat nhan
A+B »-C+D

@ Cic dinh luit bao toan

1. Bao toan s6 nuclon ( so khoi)
Aa+ As=Ac+ Ab

2. Béo toan dién tich
ZatZs=Zc+Zp

3. Bao toan nang lwgng toan phan

M,c? + K, +Kg =Mc® + K. + K,

+ Tong khéi luong céc hat nhan

trudc phan ang: M, =m, +m,

E =mc? =

11




TAI LIEU ON THI THPT QUOC GIA

ThS LUU VAN BAN

+ Tong khéi lwong céc hat nhan sau
phan tng: M =m. +m,
4. Bao toan dong luwong
Pa+DPp=DctPp

Chuay:
1.d=b+c
= a? =b? +c? + 2bc.cosp, €)
2.b+c=0=b=c
+ Lién h¢ gitra dong lugng va dong
niang: P? =2mK
© Ning lugng phan ng

W =(m, +mg —m, —m,)c?

W = (Am, +Am, —Am, —Am,)c?
W =Wy +Wyp =Win —Wig
W=K.+K,-K,-K;g

Chuy

+ W>0:phan ung toa nang lwong
+ W<0:phan wng thu nang lwong
+‘Phéng Xa,phéan hach,nhiét hach
deu la phan ing hat nhantea nang

luong
IV.PHONG XA
© Hing s6 phong xa: 4 = lnTZ

Pon vi: T(s); A(s™)
@ Luwong chat phong xa con lai

Ny _t _
N=—5=N¢2T=Nge™
2T
m
m = _t =
2T
© Luong chat bi phan ra

t
AN =Ny—N = No(1—27T)

t
me2 T = mpe™

t
Am=myg—m=my(1—-2T)

& Ti ¢ phan trim
+ Lwong chat con lai va ban dau

m N _t
—_—=—=2T
m0, NO .
+ Lwong chat phan ra va ban dau
Am AN 1 Z_Tt
my, _, No B
+ Lwong chat phan ra va con lai
Am AN 2% 1
m N
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