Gido vién bién sogn: Tran Nghia Ha — Trwong THPT Phan Bgi Chdu - Pleiku

CHUONG |. DAO PONG COHQC
1. Dao dong diéu ho
1. Céc phuong trinh dao dong:
a. Phuong trinh [i d6:| x = Acos (ot +¢)

b. Phuong trinh van toc: |V = —oAsin (ot + )

¢. Phuong trinh gia thc:|a = —w’cos (ot + )

d. Hé thurc lién hé gitta van tdc va li do: el
()}

e. Hé thiic lién hé giita van toe va gia toc | —— + —— =1

2.ChuKi - Tan sb:
a Chuky:| T _z2n

Q)

b. Tansd:| f == = @ = 2nf
27

4. Co néing trong dao dong diéu hod:
Oornéng:W:Wd+V\/t:%moo2A2

DPong nang: | W, =%mv2 =%mm2A25in2(mt+(p) = WSsin® (ot + ¢)

Thé nang: |W, = % mo’x* = % mo’A%cos® (ot + ¢) = Wcos? (ot + ¢)

5. Tinh khoéng thoi gian ngiin nhét dé vét di tir vi trico li 46 x, dén x,
At =ﬂ= |(Pz _(P1|

® ®
COS(plzﬁ
VoI ':‘ va(0<o,,9,<m
_ 2
cos, N
Ghi chu:
T

- Néu goc quét Ag >t thi 06 thé tach thoi gian :|At = .o+ AL

V0r1At':—(p.Tuongungvmgocquet:‘A(p=nn+A(p
®

6. Tinh quéing dudng lén nhét va nhé nhét ma vét dao dong dieu hoa di duyc trong khoing thi gian
At .Toc d trung binh Ién nhat va nhé nhat.

a.Trch‘mghqp:O<At<%.
- GOC quet Ap = mAL

~ I3 A A o N A Ko , . - A
- Quang dudng 1on nhat khi vat di tir M; dén M, d6i ximg qua truc sin:|s ., = 2Asin 7([) .

- Quang duong nhé nhét khi vat di tir M, dén M, ddi xtmg qua truc cos:
S .. = ZA(l— cos%j

min
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Gido vién bién sogn: Tran Nghia Ha — Trwong THPT Phan Bgi Chdu - Pleiku

b. Truong hop: At >% :

- Téch At=n%+At'.Trongdéne N;0<At'<%

- Trong thoi gian n % quéng duong luénla.2nA

- Trong thoi gian At thi quéng duong 1on nhét 8*yey, NN nht 8y, tinh nhur trén

- Quang dudng cucdaiis,,, = 2nA+s,,, = 2nA+ 2Asin%

- Quang duong cuc tiéds,. = 2nA +s:

min min

—2nA+ 2A[1— cosA—Z(pj

£ an T Ao oxbo 1A, , o S N S
- Toc do trung binh lén nhat va nhd nhat cua trong khoang thoi glan At v, . :% Va Vi, :% .

8. Tinh quang duwong vat di dugre trong khoang thoi gian t:

ot
- tlSO:—=n,
Liptisd: e =P

- Néu p =0 thi quing duong di duoc 1a:[s = n.2A |
-Néuq=05 thi quing duong diduods = n.2A + A

- Tong quét ta tinh quang duong s, VAt di duoc trong khoang thoi gian t , :O,q% dya vio dudng tron huong

giéc, tir do suy ra quang duong vat di dugcls = n.2A +s,
I11. Con lic 10 X0

1.Tan so va chu ki dao dong:
k

a Tansogoc:|o =, |—
m

b.Ténsé:f:i k
2t \m

c.Chuki:|T = 2n.\/§
d. Luc kéo vé: F = - kx=-me?x :>{

2. Nang lugng (Co ning):
a. Pdng ning ciia con kic 10 x0: W, = %mv2 =Wsin* (ot + )

F. =KA=mo’A
I:min = 0

b.Thé'ningdénhﬁi:V\/t:%k)@: W cos? (ot +)

¢. Co'ning toan phan: W =W, + W, = % m o’A’= % KA?

3. Xéc dinh chiéu dai cuc dai va cue tiéu ciia 10 X0 trong qua trinh dao dong:
o =1 +A
Lo =1, —A
Trong d6 I Ia chiéu dai tir nhién cia 10 xo

a. Truomg hop con Iic nimg ngang: {
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Gido vién bién sogn: Tran Nghia Ha — Trwong THPT Phan Bgi Chdu - Pleiku

\ z 2 . I =10 + Al + A
b. Truomg hgp con kic treo thang dung:
I =1, +Al,—A

_mg
k

4. Xac dinh lye dan hoi cue dai va curc tiéu ciia 10 X0 tc dung vao Vat ning trong qua trinh dao dong;
F=k(Al+x)
F .o =KA=mo’A

I:min = 0

Fox = K(Al,+A)

b. Trudng hop con lic treo thang dimg] B 0 néuA=Al,

™ k(Aly—A)  néuA <Al

D0 bién dang ctia 10 X0 tai vi tri can bang| Al

a. Trudng hop con lic ndm ngang;

¢. Luc dan hdi phu thudc theo thdi gian:
Con lic namngang|F = kAcos(ot + ¢ )

Con lc treo thang dimgiF = mg + kACos( ot +¢)

6. Ghéplo xo:
a. Ghép noi tiep:
A , A1 1 1

D) cimg tuong duong cliahg) = = — +-—
kK kK

b. Ghép song song:

D0 cimg trong duong ctia hé

7.Cit10 %0

a. Cat 110 xo thanh n phin bang nhau:
Goi ko 1.6 ciimg ciia 10 X0 khi chua ¢t k 1 d6 cémg cliamdi phin thi kﬁz b h = k=nk,

b. Ciit 10 xo thanh hai phén khéng bing nhau: %=I—°;%=I—°
0 1 0 2
I11. Con liic don
1.Tan so va chu ki dao dong:
a. Tan sd goc: | = %
b, Tansé: [ ===~ |9
T 2n\VI

c. Chuki: T=2n\/g

2. Phuong trinh dao dong: Xét trudng hop goc léch cuc dai o <10°
a. Phuong trinh dao dfng:s = s, cos (ot +¢)

hay|o = o, cos (ot +¢)

Vi s =a.l;s, = o,

b. Vén te: v =- s, sin (ot+9)

hay\v=-l ma, sin (ot + @)
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Gido vién bién sogn: Tran Nghia Ha — Trwong THPT Phan Bgi Chdu - Pleiku

V=tmys, -5

¢. Cong thike lién hé giira van toe vali do: V' = 0 (2 <) = 2
s=1,[5°——
(Q)
2

d. Cong thike lién h giiia van the va giatée: Vo? +a2 = s,%0" = v ==+ [s, %’ —%
3. Nang luyg
a Théning :|W, =%mg|a§
b. Pong ning:|W, R =£mgl(oc2 ~o’)

° . ° d 2 2 0
c.C(rningtoz‘mphﬁn:W:WﬁV\/t:%mglocg =%mmzsg = hangs§
4. Van toc hre cing day:
a. Van toc:v J_q/gl(ag —ocz)
- Tai vitribién V=0
- Taivitri cAnbang:| v, = at,+/gl
b. Luc ciing dy: |t=mg (1—%0(2 +oc§j

i 1,
- Taivi tri bién:|t,,;, = Mg (1—5(1())
- Tai vj trf cAn bang T, = MY(L+0t5)
5.Chuky con Eic thay doi theo nhiét do:
%zl+%x(t2 -t,)=>T, =[1+%x(t2 —tl)}Tl
1
V6i Ty, T lan lugt 14 chu ky con lac don tai tC, t3C
Ddi v6i con lic dong hd thdi gian dong hd chay nhanh hay chiam trong t(s):
At = tu = £ = t(ik(tz _tl)j
T T, 2
Néu T,>T; déng ho chay chim= At >0
Néu T, < T, dong ho chay nhanh. = At <0
. 2 T, h h

6. Chu ky conlﬁcthaydﬁitheod@caoz?h=l+ﬁz> T, =(1+EJT

Lo e 2 aA Agoae A A N Th—T ATh
D061 véi con lac dong ho thoi gian dong ho chay cham trong t(s):| At = t. = tT:t

7.Chuky con Eic vira thay doi theo d cao vira thay doi theo nhiét do:
T h 1 h 1
_I_Lhzl'FE'FEOL(tZ—tl):TZ:|:1+E+§(X,(t2—tl)}-rl

1

Pdi v6i con lic dong hd thoi gian dong ho chay nhanh hay cham trong t(s):

at=t =T AT t[£+£0t(t2 —tl)}
T, T, LR 2

Néu Ty, >T; déng hd chay chim= At >0
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NéuTy<T, dbnghb chay nhanh. = At <0
8.Chuky conlic thay doi theo Iuc Ia:
Trong luong biéu kién ciia con lic

5=5+FL

Chuky con lic khi doj T = 2n\g
9. Chu ky con Eic thay doi theo e quéan tinh:
a. Lyc quéntinh: Fq =—m.a

=g =0+

3 |-

- Diém dit: Trén vat.

- Hudng: Nguoc hudng véi gia toe a clia hé quy chiéu.
-Bolon:F=ma

b. Cac truong hop thuong gap:

Truong hop 1: Con I treo trén tran xe chuyén dong bién ddi déu véi gia tic a theo phuong ngang;

Vi a L g do d6 gia te trong truong biéu kién ctia con lac 119" = /a” +¢°

Chu ky ciia con lac khi do:|T' = 2

Trudmg hop 2: Con lc treo vao thanh méy chuyén dong nhanh dén déu di 18n, hodc cham dan déu di xudng

V6i gia toc a:

Gia tc trong truong biéu kién: (g =a+(
I
a+g

Chu ky con lic khi do:| T = 2

Trudng hep 3: Con lic treo va0 tran thang may chuyén dong cham dan déu di 1en, hoic nhanh dan déu di

Xudng Vi gia tc a.

Gia tdc trong truong biéu kién:jg =g—4
|
g—a

Chu ky con lic khi do:| T = 2

Truong hop 4: Con lac treo & tlan mdt xe chuyen dong trén duodng dbe - nghiéng g0C o so véi mét phang

ngang chuyén dong nhanh dén déu di xudng, hoac cham dan déu 18n ddc vai gia toc a

Glatoctrongnuorngbleulqen: g =\/a +g°

—2agsina

Chu ky con lac khi do:| T =2n\/\/ !
a

> 4+9° —2agsina

Trudng hgp S: Con lac treo & tran mét xe chuyen dong trén duong dbe - nghieng g0C o so véi mét phang

ngang chuyén dong nhanh dan déu di 18n, hoiic chdm dan déu xudng ddc voi gia tic a

Gia tdc trong trudng biéu kién: g—\/a +9° +2agsina

Chu ky con lac khi do:| T = Zn\/ !

Jal +g* +2agsina

10. Chuky con kiic thay ddi theo Iuc dién trudmg:

a. Luc dién trudmg: F=q.E
-Diém dt: Trén vat.

-Hudng: cting huéng véi E néu q>0; nguoc hudng vai E néu q<0.
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Gido vién bién sogn: Tran Nghia Ha — Trwong THPT Phan Bgi Chdu - Pleiku

-Do16n:F=|q E

Luuyliénhé gitaUvaE: U=Ed
a. Cac truong hop thuong gap:
Truonghop 1: F L P

2
o . E
Gia toc trong truong biéu kién: g’ =, [g° +(|q| j

Chu ky ciia con lac khi do:|T' = 2 | !

(]

Truong hgp 2: F song song cling chiéu véi P

2 U E
Gia toc trong truong bicu kién : |9 =g+%

Chu ky ctia con lic khi d6|T = 210 |————

Truong hop 3: F song song ngugc chiéu véi P

. , , E
Gia toc trong truong bicu kién : |g° =g_&

Chu ky ctiacon lackhi d6jT = 21 |———

11. Chuky con kiic thay ddi theo luc dy Acsimet:

a. Luc day Acsimet: F = —pVg

- Diém dit: Trén vat.

- Huéng: Nguoc hudng véi g

-Dolon: F=pVg

Trong do p 1a khdi luong riéng ciia moi truong chiza vat, V 1a thé tich vét chiém chd
b. Chuky con Iic thay ddi theo Iuc dAy Acsimet:

Khi dua con lac tir khong khi vao moi truong khéc:

Giatéctrongnut‘mgbiéuldén: g = g—%
, |
Chu ky ctia con lac khi do:| T =2
Ky ; g_pVg
m

13. Chu ky con Ec thay doi do diéu chinh chiéu dai:

T ( 1Alj AT 1 Al

—=|1l+—— ||| —=—.
T 2

T 2 |
14. Chu ky con Ec thay doi theo vi tri dia ly:
T, lAg| |AT

1
T 29T T 2

15. Con lic vuong dinh
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Gido vién bién sogn: Tran Nghia Ha — Trwong THPT Phan Bgi Chdu - Pleiku

a. Cu triic: Con lic don chiéu dai |, dao dong véi goc nhda,, chu ki Ty, Pdng dinh nho trén dudmg thang
qua diém treo O va cich Ovéphiadu’o'ridoanR Khi dao dong, day treo cor}lécbivuo'rngég)’ trong chuyén dong tir
tréi sang phai ctia vi tri can bang c6 do dai b, hop goc nhd o, Vi duong thang dimg qua diém treo O, chu kiT,.Con
lic vurdng dinh )

b. Chuki T ciia con Eic vuong dinh

Biéu dién T theo Ty, T | T = % (T, +T,)

Biéudién T theo |, ,:1, T=%(ﬁ+\ﬁ)

LAy n° =10,g =10ms™: T:\/E+\/E

2
c. Ti's6 bién d9 dao ddng 2 bén vi tri cAn béing: I'_l{&j

d. Ti s6 luc ciing day treo ¢ vi tri bién

2 2
Ta Oy, —04

e. Ti 6 Iuc ciing dAy treo trudc va sau khi vuéng chét O’ (6 ci tri cAn bing)

L =1+a,” -0’

TS

16. Con lic triing phiing:
Néu T > T, thi qua hai lan triing phiing lién tiép: T, =+ )T, =1
IV. Dao dong tit din
1. D6i v6i con Eic 10 x0: Mdt con Ic 10 X0 dao dong tit dan véi bién do Ag . hé s6 ma sét .

Néu coi dao dong tit din o6 tinh tuAn hodn véi chuky T = 2™
®
-0 gidm bién do sau mdi chukyy x| AA = 4“%
 giam bién do  dao do F pumg
- Do gidm bién d6 sau N chu ky dao dong; | AA, = A, - A, :4|\|f:4|\| ;
: . A, Ak
- S0 dao dong thuc hién duge] N = —> = ——
AA  4umg
L , . AKT oA
- Tho gian vt dao dong dén ltic dimg laij At = N.T = o = 270
Apmg  2ug

2.Quéng duong vat di dugc cho dén khi dimg hin

Goi X, l2 Vi rf tai do Iyc dan hoi c6 d6 16n bang hye ma sét tnot, ta co:

o= pmg =x, =52

Goi AA, 13.d0 giam bién d¢ trong nira chu ki {AA, = 2“% _2x,

Vit chi c6 thé dimg lai trong doan tir — X, dén x,. Néu vét dimg lai tai vi trf ¢ toa do 1a x thi duong di tong
cong la:

k(Ag—Xz)_Ag_Xz
2umg - AA,

S=

congthure Vit by 12 7



Gido vién bién sogn: Tran Nghia Ha — Trwong THPT Phan Bgi Chdu - Pleiku

, . A
Xéttisd: = —n+q(q<l
01— q@<1)

A c S A2
-Néuq=0: Vatdimglai & vi trf céin bang;s = —2
AA,
4 AZ _X2
-Néuq= 0,5: vat dimg lai & vi tri c6 [x| = x,:|S = oAA 0
1

-Néu 0,5 <q< 1: Lic ndy bién do cudi cling trudc khi dimg ctia vat 13

A, =0.AA =X, +[q—%)AA1; X=2X,—-A,

“Néu0< q <05: anércdé% chu ki, bién do ciia vat la:

A L =10AA =AA +p=>X=p
Chuy: Néu lic dau vat dang dimg y&n ¢ v tri cn béng duoc truyén mot vn tc ban dau ve.
Ap dyng dinh lut bao toan nang luong;

%mvg =%kA§ +umgA, = A,

Thi quang duong can im I3 s + A
2. i v6i con e don:

-6 giém bién do trong 1 chuky:|As = s, — s, = 1
mg
hoac Aa=a0—a=£
mg
o - 4F|
-Dbd giam bién do rong N chu ki la:|As, =s, —s, = N.
mg
hoagAa, = o, —a, = Ni
mg
- Sb dao dong thuc hién duge: |\ = M350 _ MI%,
AF.l  4AF
TMS,0  mMmoylo

- Thoi gian dé con lac dung laiz| At = N.T =

2F. 2F.

V1. Tong hop hai dao dong
1. Bién do dao dong tng hop A2 = A% + A2 + 2A A, cos(¢, — ¢,

2. Pha ban dAu cita dao dong tong hopltan @ = -2 sing, + A, sing,

A, cosop, + A, coso,
CHUONG 1L SONG CO HQC-AM HQC

1. Song co”hge
1. Céc dai lugng dic trung ctia song:

a. Budt song A x:m:%

b. Tn sé:|f = =
=

d. P léch pha giita hai diém trong méi trudmg truyén séng cich nhau mét doan d:

d
Ap=2n—
¢=2n-

congthure Vit by 12
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2. Phuong trinh song
a. Phuong trinh song:

- Gié sir phuong trinh sOng tai nguén A:|u , = aCOS[%H-(pj

- Phuong trinh s6ng tai M cich ngudn mét doan dju,, = a cos (oat +o— %j

b. D) léch pha giira hai diém: ‘ ‘ ‘
Gia st hai diém tén phuong truyén song cach nguon mét khoang lan lugt dj,
dzA(pz(odl_d2=2nd1_d2
v

-Néu 2 diém M va N trén phuong truyén séng va cach nhau mat khoang d thi :|Ap = 2n%

3. Ch(y: Hai diém M va N cach nhau mot doan d trén phuong truyén song s&:
-Dao dong cling pha khi: |d = ki (k = 0;+1;%2;...)

- Dao dong nguoc phakhiid = (2k +1)%(k =0;£1,£2;...)

- Dao dong vudng pha khi:|d = ( 2k +1)%(k =0;£1,£2;...)

4. Cho hai diém M, N xc dinh trén phuong truyén song, cho biét dic diém ciia M hoiic N, xac dinh
diic diém ciia diém cOn lai, hosic xac dinh bién d9 song:
-Tim 2
MN

- Lﬁp ti Sé): T
- V& vong tron hugng giée: Dya vao vong tron luong gidc ta suy ra dai luong can fim.
- Biém dao dong nhanh pha hon biéu dién trude, cham pha biéu dien sau.
1. Giao thoa song: .
1. Phuong trinh song tai mgt diém trong viing giao thoa:
- Gia Str phuong trinh song tai hai nguon:
u, =acos(wt+@,);u, =acos(ot+e,)
- Phuong trinh s0ng tong hop tai diém M:

Uy =Uyy + Uy, = 2acos[%(d2 —d1)+%}.cos{mt—%(d2 +d1)+¥}

A

- Bién d6 dao dong tai M| A = 2a 5

Chay:
~ Truong hep 1: Hai ngudn dao dong ciing pha. Néu O 13 trung dlém cua doan AB thi tai 0 hoic cac diém
nam trén dudng trung truc ctiadoan A,B s€ dao dong voi bién do cyc dai vabang: A,, =2a (Vilicnay d, =d,)
Trudng hop 2: Hai nguon A, B dao dong ngugc pha

cos™d2=0) , 7
A 2
Néu O 1 trung diém ctia doan AB thi tai 0 hojic cac diém nam trén dudng trung trye clia doan AB s8 dao
dong voi bién do cuctituvabang: A=0 (Vvilicnay d, =d,)
Trudng hop 3: Hai nguon A, B dao dong vuong pha

Tanhan thay bién do giao dong tong hop 1&:| A = 2a.
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Gido vién bién sogn: Tran Nghia Ha — Trwong THPT Phan Bgi Chdu - Pleiku

Tanhan thay bién do giao dong tong hop 1a:| A = 2a.|cos ——2—27

n(d, -
A

d)

4

- Néu O I trung diém ciia doan AB thi tai O hoiic cac diém nam trén dudng trung tryc ciia doan AB & dao

dongvéibiéndo: A, =av2 (llicnay d, =d,)
2. S6 cure dai va dimg yén giao thoa trén doan AB:
-Tinh Ap =, — o,

- Tim sd diém dao dong cuc dai, s6 diém dtmg yén khong dao dong;

S cye dai: —£+A(p k < +L A (ke 2)
A 2¢; A 2nm
S6 diém (hay sb duong) dimg yén khéng dao dong: —E—l+&< <£—1 49 ke2
A 2 2n 2 2n
Cac truong hop dac bigt:
a. Hai nguén dao dong cling phaAe = ¢, — ¢, = 0 hoac 2kn
- S6 cyc dai giao thoa: —%<k<% (ke2)
-S4 diém (hay sb duong) dimg yén khong dao dong giao thoa: —%——< k <——%
b. Hai nguén dao dong nguoc pha:|Ap =@, — ¢, =T
- S6 cuc dai giaothoal = — S <k <=1
A2 A2
- S6 dudng hoac s diém khong dao dong —%< k<%
¢. Truomg hop hai ngudn dao dong vudng pha nhau:|Ap=¢, —¢, :7—;
Sécucdaigiaothoa—k—l<k<£—l
A4 A4
£ 2:2 £ 4 s , PP N L 1 L 1
- SO diém (hay so duong) dimg yén khong dao dong _X_Z<k<+X_Z

3. Tims6 dudng dao dong cuc dai va khong dao dong giita hai diém M, N:

Gia sur M, N cach hai I’lgl]él’l lén hIO't la d1|v|, d2|v|, d]_N, dz\|. bat AdM = d2|v| - d1|v| ; AdN

Ad,, < Ad,
SécucdaiM—M+&£k£+A—%+& (ke 2)
A 2m A 21
S6 dudngkhong dao dong] 2w _ L, A9y Ady 1 A0 o)
A2 2n A 2 21
a. Hai nguon dao dong cuing pha:
£ .|Ad,, Ad,
SO cyc dai . <k< . ke2)
S6 diém (56 duong) dﬁngyénldléngdaodéng—AiM —%Skg AiN L ke
b. Hai nguon dao déng nguyc pha:
Shepedaitin ~ L o <A Lo
A 2 A
A 3R A N , A A A AdM AdN
6 diém (56 duong) dimg yén khong dao dong] . <k< ke2)

= dZN_ le Va gla su

congthure Vit by 12
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Gido vién bién sogn: Tran Nghia Ha — Trwong THPT Phan Bgi Chdu - Pleiku

¢. Hai ngudn dao dong vudng pha:

S6 diém dao dng voi bien d cue dai cue dai AiM %§k§%+% (ke2)
I £ 2 A 1A ~__|Ady, 1 Ad, 1

6 diem (hay s6 duong) dimg yén khong dao dong: . —Zskﬁ ~ ke2)
S6 cuc dai bang SO diém (hay s duong) dimg yén khong dao dong,

Chay:
~ Trong céc dng thie trén Néu M hoéic N trling Vi nguon thi khong diing dau béng di véi nguion vi nguon

1a dieém dac biét khong phai ladlém cuc dai hogflc cuc tiéu. .

4. Xac dinh tinh chat song tai mdt diém M trong mién giao thoa:

Néu hai nguon la A, B. batd, =MA, d, = MB.

Tim higu duong di: Ad =d,, —d, , im budc song A

Lapti sb: Ad
a. Hai ngudn dao dong cling pha

NéuAsz k < Ad = kA = M daoddong cuc dai

NéuATd=k+%<:>Ad =[k+%)k = M dingyén

b. Hai ngudn dao dong nguoc pha:

NéuAsz k < &=k\ = M daodong cuctiéu

NéuA—d=k+£<:>Ad =[k+£jk = M cucdai
A 2 2
I11. Song dimg
1. Pinh nghiia: Song dimg & sdng cd cac n(it va c4c bung ¢6 dinh trong khdng gian
2. Biéu kién c6 song dimng:

a. Hai dhu moi truong (ddy hay ojt khong khi) 12 cb dinh: o ‘
- bicukién ve chicu dai: D€ c6 song dung trén mot soi diy c6 hai dau co dinh la chicu dai cua soi day phéi
bang mot so nguyén lan nira budc song:

I:k&
r r r 2
Séb‘c’)séng:‘szur)gsénglalc Sonatsong lak +1
- biéu kién ve tan so:

=y s f=Y okl

f A 2l
b. Mot dau méi truong (day hay cot khong khi) [a co dinh dau kia tw do:
-Diulign vé chiducai = (2k +1)
Sobo song=k

S6 bung song =bang sd nit song = k+ 1

-Bidukien e tinsbfh = < = 1 =%=(2k+1)%

¢. Hai dau méi truong (day hay cdt khong khi) 1a tu do:
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-Diéu kién vé chiéu dai: Pé c6 song dimg trén mdt soi ddy c6 hai dau tur do 1 chiéu dai cua soi dy phai bang

% A A
SOnguyenIanE

S6 b6 song=sdniit song =k—1
S6 bung song=k+1
3. Phuong trinh song dimg trén sei ddy AB (Vi dau A ¢6 dinh hoic dao dong nho 1a ndit song)
aPauB co dinh (it séng):

u, = 2acos[2n9+£jcos(mt+(p_ﬁj
A2 2

Bién d6 dao dong ctia phan tir tai M:
sin(2n9j
A
d
Uy = 2acos[2nxj cos(ot+¢)
I1. Ong sdo—Day dan.

cos(anj‘
A
1. Ong sio mdt dau kin m@t’dﬁu hé: ‘

- CO mdt bung song & miéng Ong sao va mdt nut & dau kia.

- Chiéu dai ctia dng séojl = ( 2k +1)%

a, =2a cos(Zn%+gj‘ =2a

bPau B tir do (bung séng):

Bién d6 dao dong ctia phan tir tai M:

a, =2a

- Tan s am phat raj f = (2k+1)%

k=0: Amcoban

k=1,23..cichcadgmbac3,5,7..

2. Day dan:

- Tai hai dau day dan Ia hai n(t.

- Chiéu dai ciia day danjl = k<

k=1amcoban

k=2,3...hoadgmbac?2,3....
IV. Song am:

1. Cudng do Am (cong suit am); :g

W: niing luong dao dong truyén trong 1 s; S: dién tich

Néu song phét ra dudi dang cau thijl = 2 PR2
T

2. Mire cuong d§ am: L(B)=Igll; L(dB)=10IgIL

0 0

3. Do to cia am: Al =1 — |
lrin cuong d6 a&m & ngudng nghe

min
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CHUONG IV. DAO PONG VA SONG PIEN TU
. Tinh toan cac dai lwgng co'ban trong mach dao dong.
1. Xéc dinh cic dai lugng ctia mach dao dong:
a.Chuky:|T =2nJLC
Az 1 1
b. Tanso:|f = ==
T 27[\/
¢. Budcsong: |\ =cT =—=2ncVLC

c=310°m/s van toc cﬁaanh sang trong chan khong.

4 Tu xoay: Néu ty ¢6 n 14 thi xem nhur (n -1) tu dién phing méc song song. Pién dung ctia ty sau khi quay
cac ladimét goc o la:

a. Turgia tri cuc dai:

At cladi Coae — Con
Giatri ciadién dung]C,, =C,,, ——"&*—" g
Ao
Gac xoay:
_CV
o= A
Cmax Cmin (p
b. Tirgi tri cuc tiéu:
Giatrictiadiéndung;C,, =C,;, + Crax —Crin 0
180
. C,-C
GOC Xoay] o = —¥—Zmin_ A
y CmaX len (P

3. Biéu thic hiéu dién thé, dién tich va dong dién trong mach dao dong
- Biéu thitc ctiadién tich:|q = Q cos(wt + ¢)

- Biéu thire dong dién trong mach:|i = q' = oncos(cot+(p+gj = IOCOS[((DH(p) +ﬂ

== %) cos(mt +¢) = U, cos(ot + @)

q
c ¢

- Biéu thirc hiéu dién thé:|u =

IL. Néng lugng dao dong dién tir

1. Nang lugng trong mach dao dong

a. Nang lugng dién truong:

0 _ Qo
W, =— cos” (ot =
¢t =5c " 2¢ *(ot+¢) =
b. Néng lugng tir truong:

1 1 Q Qg
W, —ELI _EL(O Q2cos® (ot + ) = écos[(mt+(p)+ 2} ﬁ[1+0052[(2cot+2<p)+n]]

Qé [1+ cos(20+2¢)]

¢. Nang lugng dién tir:

2
waw, +w =L H Qo L)
) 2C 2 2C 2 ‘
- Néu mach khéng ¢6 dién trg, thi nang huong dién tir ctia mach durge bao todn va bang nang huong ta cung

Cap ban dau:

2 =2 2
waw, +w = H QL) g
2c 2 T2

2. Xac dinh dong dién i trong mach khi: W, = nW,
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2. Viét biéu thirc dong dién trong mach — Biéu thitc hiéu dién thé:
a. Dong dién xoay chiéu qua doan mach chi ¢é dién tré thuan R:

Néu i = 1,cos (ot +¢, )

Thi u, = Ujec0s (ot +

9 )
l, = UFgR o Uy, =1,R
(PuR _(pi :0

b. DONg dién xoay chiéu qua doan mach chi ¢6 cudn diy thuin cam:

Camkhang|Z, = oL

Néu i = I,cos(ot +¢;)

Thiu, = UOLcos(ootHPuL)

l, = Yo, =3
R
—o =X
(Pul_ ?; 2

oL — IOZL

¢. Dong dién xoay chiéu qua doan mach chi c6 tu dién:

_ 1
oC

Néu i = I,cos(ot +;)

Dung khéngiZ.

Thiu, = UOCCOS(u)thuC)

congthure Vit by 12

W, =nW
‘ ‘:iugzicugz(nﬂ)iuz
W=W,+W, 2 2 2
3. X4c dinh hiéu dién thé u giita hai ban tu khi:
W,=nW,
W, =nW
S Lo touz=(ne) o
W=W,+W 2 2 2
4, Néu trong mach c6 dién tré hoat ddng R thi cong suit cung cap cho mach dé dién thé cuc dai trén
tula U
2
|
P:RIZ:R(—OJ )
W:iugzicug
2 2
CHUONG V. PIEN XOAY CHIEU
L. Tinh toan cac dai lwgng co'ban
1. Céc gia tri hiéu dung:
|
Cuong do hiéu dyng]l = —% < 1, = 112
2 dO icu dung 2 0
Picn ép hicu dung:|U =%@ U, = U2

14
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I :%Q Uy =1,Z;
o =_=
(Pul_ (pi 2
d. Poan mach RL.C maéc noi tiep:
Tong tro Zz\/R2+(ZL—ZC)2
o N Z, -7,
Do lechpha gitiau va i tan(p:T
Néu i = I,cos(ot +;)
Thi u=Ucos(ot+o, )
I, =%@ U,=1,Z
(PuL _(pi _(p

Chay:

1. Néu cudn day khong thuan cam c6 dién trd trong r thi:

Koo re A 1n Z
-DoivoicudndayiZ, =/r* +Z; ; tan g, = —=
r
-DéivéidoanmachZz\/(R+r)Z+(ZL—ZC) tang = L= Ze
- R+r
Lo g Y U
2. D61 véi doan mach mac ndi tiep:| | _U_U U U
Z 7z, Z. R
C

khéng d6i
1. Truong hop R thay doi:
- Cuong d6 hi¢u dung;
R=0thi[l  -— 9
|ZL _ZC|
R= o thi Im'rn:O

- Cong suat ta nhiét trén R cuc dai: R=12, - Z| thi P,

- Khi P = Py 16 86 cOng SUt ctia doan mach: cos =1

-Mach RLC ¢6 R thay doi mdR=R; VAR =R, thi P, =P, S5 thoamén :

U2

2z -7

V2

R.R,=(Z -Z.)

UZ
R, +R,

2. Truong hop R thay ddi: Trong doan mach R, L, C ma cudn dy ¢6 dién trdhoat dong r
- COng suat toa nhiét trén R cuc dai:

GiaticiaR|R = 1’ +(Z, - Z

o)

Cong suét cyc dai e R: Py 1, =

UZ

2r+2\/r2 +(z,-2.)
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2
- Cong sudt toa nhiét trén toan mach cuc dai:| R = |Z, - Z.|-r ti P, v
2|12, -7
¢. Truomg hop L thay doi:
- Cuong do hiéu dung cuc daij L = 12 thil Y
Co R
A £ L ny A . 1 . U2
- Cong suat toa nhiét tren mach cuc dai:| L = o thi P,.,, ==
()
A s 1A n 1 e A A . R2+Zé . U 5 5
- Bién ap hi¢u dung trén hai dau cudn cdm cyc dai:| Z, = thi U, .. :E,/R +2Z2
C
3. Truong hop C thay doi:
- Cudmg do hieu dung cuc daifC = —— thi I, ==
Lo R
A £ L cny A . 1 . U2
- Cong suat toa nhiét tren mach cuye dai:|C = e thi P, =—
()

- Dién 4p hiéu dyng trén hai dau ty dién cuc dai:

e. Truomg hop o thay doi:
. ) 1 N U
- Cuong do hiéu dung cuc daiz|o = — thi | =—
g ¥ v 1 g " . \/E max R
A Kb 1Al A . 1 N U?
- COng suat toa nhiét trfén mach cuc dai: OFTC thi P ==
- Higu dién the U dat gia tri cuc dai:|o = — thi Ur=U
U I R dat gla {1 Cuc dg \/E Rmax
- Hidu dién thé Uy dat gid tr cuc dai| o= |~ >
2LC-R°C
_R?2
- Hieu dién thé U dat gié trf cue daic | = %

I11. Tim diéu kién dé hai dai hrong dién thoa mot liEn hé vé pha.

- Xac dinh h¢ thire lién lac gitta cac pha ban dau:

Cung pha: ¢, = ¢,

C6 pha vudng goc: @, = ¢, J_rg

- Dya véo cdng thie do 1éch pha ¢ gitra hiéu dién thé va cudng do dong dién, suy ra hé thirc lién lac gitta cac

phén tir cu tao ctia cac doan mach.

- Hiéu dién thé cling pha véi cuong do dong dién:

tan(pz—ZLI;Z

€=0=27Z =Z.=>LCw’=1

- Hai hiéu dién thé cling pha:

o=, =tang, =tano,

. LCo -1 _L,C,o’ -1

R,C, R,C,

- Hai hiéu dién thé vubng pha:
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IV. My dién:

1 :>L1C1032—1_ R,C,0

tan =— = .
"= g, RCo LCo -1

1. Tan s6 dong dién do may phat ra:

n: Van toc quay (vong/phit); p: s6 cap cue ctia 16to; £ tan sd ctia dong dién do méy phat ra.

n
f=ll
60"

2. Biéu thirc suét dién dong cam vmg:

Turthong;

¢ = NBScos(ot+¢)=Nd, cos(wt+¢)

Trong d6 @12 goc hopboi n Va B tai thoi diém ban dau.

Suat dién dong cam (mg;
e =-¢ = Egsinot = E,cos (mt to- g)
Suét dién dong cuc dai:
EO = NQDO(;): NBS(D
Tir thong cuc dai qua mdi vong day:

@, = BS};

N: 50 vong day ciia phan tmg, Vi toc goc (tn sO goc) cuia roto.
3. Tirthong tirc thoi qua phan vimg:

¢ = NBScos(ot+¢)=Nd, cos(wt+¢)

Tir thong cuc dai qua mot vong day:

®, =BS

4, Suat dién dong tire thoi trong phin tmg:

e=—¢' = NBSosin(ot)= N® wsin (ot +¢)=E, COS(cot+(p—gj

Suétdién dong cuc dai:

V. Méy bién thé.

E, = N®,0=NBSw

1. Trudmg hop may bién ap ¢6 hiéu sudt H=100% ( Bo qua dién trd ctia cudn so cip va thir cap va dong

phu c0)

- Dién ap:

YU

_N
UZ NZ

=k

Uy, U La dién 4p hiéu dung & hai dAu cudn so cap va cudn thir cip dé ho.
Ny, Ny: 6 vong 0y ctia cudn so cap va thir cap.

k >1may hathé, k<1 may ting thé, k goi 1a hé so may bién thé.

- Cudng d6 dong dién: Vi hiéu suat may bién thé H= 1 thi

LU,

-2 —
|1

_N,
UZ NZ

2. Trudmg hop may bién ap c6 Hiéu sudt H = 100%

Hiéu suat cia méy bién ap{H = —2.100% =

P M. 100%

1 171

Ta 4p dung dinh luat béo todn néng luong (bd qua dong dién Phu—cd)

U, =112 +1,12 +U,l,cosp, =12 +1,15+RIZ (1
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Ap dung cong thic : N, _ I—Z(Z)
NZ I1
Trong do: 13, > lan luot 14 dién trds ctia cudn so cip va thir cp.
R 14 dién tros ctia tai ndi voi mach thir cap, cose, 1ahé sd cong sudt ciia tai ndi véi mach thir cap
Két hop hai phuong trinh tong quat (1) va (2) ta gidi quyét bai toan méy bién ap dé dang..
V1. Surtruyén tai dién niing:
1. Cong suat hao phi trén day:

2
N&amﬁlWAP:mzzR%;
2
N&amKlWApzmzsz;LT—
U“cos” o

Trong d6 R: dién tror day tai dién; P: Cong suét can tai; U: dién ap hai dau may phat
Dién tr ctia dy danjR = p—

2. Hiéu suat tai dién:|H =

P 12 cOng suét nha méy dién (cong sudt truyén tai)
3. D) giam thé trén dudmg day:|AU = IR |
CHUONG VI. SONG ANH SANG
|. Tan sic 4nh sing:
1. Céc cong thiire lién quan:

a. Budc song anh sang trong chin khong: 1., = % =CcT

¢ =3.10°m /s Van tdc anh sang trong chin khong,  (Hz) tn s6 ctia anh sang; T (S) chu ky ctia anh sang
A, (m) budc song anh sang trong chan khong.

b. Budc song anh sang trong moi truomg: . = % =VT
A (m): budc song anh sang trong mdi trudng, v(nv's) van tde anh sang trong méi trudng,
c. Chiét suét ciia méi trudmg:|n = % =>V= %

n chiét sut ctia mdi trong,
A kA pal Mo C

d. Hé thiicliénhé;—=2 =—; 1 =
AV
2. Ténsiac qua ling kinh;

sini, =nsinr,

Ao
n

sini, =nsinr,
n+r,=A
D=i+i,-A

il =NnnR

a. Cacgoclon

. |i2=nry
b. Cac goc nhé:
r1+r2:A

D=(n-1)A
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L=i,=>n=r, :%: D, =21, —-A

(D, +A (A
SINf ———— [=nNnsIn| —
( 2 j (ZJ

¢. G6c léch cure tiéu khi :

d. Tinh khoang c&ch gitia vét sing mau trén man quan sat cach ling kinh mét doan |:

DT =I(tanD;—tanDy)

4. Tan sic qua luémg chit phing
Str dung dinh huat khiic xa tai mat phan cach cho cac tia:

sinr, _sini

. . . a Ng
sini=ngsinrg...=ngsinr, = .
. sini

sinry =——

Nt

Khoang cach giita vét sing méau do va mau tim tai day cila bé bude ¢6 chiu sauh
DT = h(tanr,—tanr)

5. Tansic qua t!u“iu kinh
a. Tiéu cy ctia thau kinh tinh theo cong thirc:

1 1 1 R;R
PPN O S T 1Rz _
ol )(R1+R2j: (Ri+R2)(n-1)

Tiéu cyr cia thau kinh tmg véi tia d6:
fd = R1R2 .
(Ri+Rz)(ng-1)

Tiéu oy ctia thu kinh tmg voi tia tim: [f, =

RiR>
(Re+Rz)(n-1)
b. Khoang céch giita tiéu diém cuia tia do vatiatim F', F' .

Fa

A A A s A aer A Ny , . FLF'
c. B rdng cua vét sang trén man dét vuong gde voi truc chinh tai Fy. % =—t dcp
Ok
6. Tan sic qua bén miit song song
Str dung dinh luatkhlc Xa taiI: ~__j
. sini
Slnrd =—
sini=ngsinry =n,sinr, = a
—ld a—"t t _ sini
Nt

Str dung dinh luatkhuc xatai Tva b:
Sinig =ngsinry
siniy = ngsinr

iy =ig =i

a. Khoang cach giira vét sang mau do va mau tim tai mit thir 2 ciia ban mit song song 1T = h(tant,—tanr)

b. Khoang céch giita tia 16 méau do va tia 16 méu tim : [PH = Ptsin(90°— )

I1. Giao thoa anh sang véi khe Young,
1. Khoding van: i:%D
2. Vitrivan sang: | X = k%: Ki
Trong do:
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thoa.

) :Budc song énh sang (m);

& khoang cach gitra hai khe Young (m);

D : khoéng cach tirkhe Young dén man(m)
k=0,£1+2;13;...

k=0: Van sang trung tm

k =+1:Vansangbac 1

k =+2:Vansangbac2...

3, VVj trf vén thi: x=(k+£j£=(k+£ji
‘ 2) a 2

k=0;k=-1vantoi thir1
k=1;k=-2:vantoithr?2...
4. Xac dinh tai M cach van sang trung tim mét doan x,, | & van sang hay van toi:
- Tinh khoang van i.
-Léptiséxf“" néu:
[
Xu _ k1 TaiMavansing back
[
X 1 ALK
[
5. X#c dinh s6 van sang, van t0i quan sat duoc trong trudmg giao thoa : Goi L 13 bé rong trudng giao

- Tinh khoang van i
-Laptish: L_zn,p
2i
S6 van sang; 2n + 1
S6 van thi:
p> 05 Co2n+2 vanti
p<05: CH2n vantdi
6. xac dinh s6 vAn sang va van t6i trong khoang MN
Gia strM, co toa dd xy, N 00 toa dd xy VA X, < X, Tim sb van sang van ti trong khoang MN :

A A 4 . ~ X X
- SO van sang théamdn ;|4 <k < =X
i i

XN
|

<k<—F-

N |-
N |-

- S6 van t6i théa mén XT'V'—
Chay: ’
-NéuMvaN cung phia thi: x,,,x,, >0 ;néuM va N khac phia thi: x,, > 0;x,, <0
- Néu tinh ca M va N thi ta lay thém déu bang

I1. Giao thoa véi anh sang c6 budc song khac nhau :

1. Bé rong quang phd bac n | Ai = n (i, —i,) = n%(xd -2,)

AD ax
S coa e X =K== A=
2. Nhiimg birc xa ¢6 van sang tai vi trix : a kD
0,4pm < A <0, 76pum

Giai, va bién luén suy ra cac bl xa cho van sang tai x
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%= ax

. 1
3. Nhiimg bitc xa cho vén t0i tai vi trix : (k+2jD

0,4um <A <0,76um
Giai, va bién luan suy ra céc biic xa cho vAn toi tai x

IV. Tia Ronghen (tia X) ’ ’
1. Tia X: Tia X & nhimg birc xa khong nhin thiy duoc c6 bude song tir 10°m dén 10™m

2. Nang lugng ciia pho ton Ronghen: (€ = hf = h %

h=6,625.10"*Js hing s6 Pling

¢ =3.10%mVs vén tdc cita nh sing trong chén khong.

f, A 1an luot 14 tAn s6 va budic song cila tia X

3. Pong niing ciia electron khi dp vao ddi ca tot:

Ap dyng dinh Iy dong ndng:| W, — W,, =eU . = W, =W, +eU
W, dong ning ciia electron khi dap vio ddi ca tot.

W, dong ning ctia electron khi b khai ca tot.

e=1, 610 "(Js) dién tich nguyén t6

4. Tinh Vén toc ciia electron khi dap vao ddi ca tot:

2 2
Ap dung dinh Iy dong nang; m;/ —m;/" =eU, > V= ‘/v§+%

m=9,1.10"kg khdi uong cta electron.

12
—mv, +eU
5. Tim tin s6 cure dai ciia tia X: |f Wy _WooteUy 2 0 TTA

max h h h
Néu dong ning ciia electron biic khoi ca tot bing 0
C W, _eU,
max h h

_hc hc hc

"W Wy +eUy 1mv§+eUAK
2

6. Tim budt s6ng cuc tiéu ciia tia X{\

hc
eU ¢

Néu dong ning ctia electron biic khoi ca totbang 0: (A, =

6. Cudmg d dong dién qua ong Ronghen: | = n_e
ne 1256 e dép vao ddi catdt trong 1.

Ch(y: SH electron dép vao catdt trong t(s)] N, = n t = —t

7. Hiéu suéit ciia ong Ronghen: |H =

&
W, W,
Chuy: Nhiét luong toa ra hogc thu vao|Q = mCAt =mC(t, - t,)
C(/kg d0): nhiét dung riéng
m(kg) khoi luong ‘ ’
t]_, t2 lan 111’01: a nhlét d6 dau va cuoL o i
CHUONG VII. LUQNG TU ANH SANG
1. Luygng tir anh sang (photon):
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a. Ning lugng lugng tir:|¢ = hf = % =mc’
Trong d6 h=6,625.10* s lahang s Plang
¢=3.10°m.s la vén tc anh sang trong chan khong,
f, A 18 tan 50, budic song ctia dnh sing (ctia bite xa).
m la khoi lugng cuia photon

¢ hf h
b. Ponglugng: [p=—>=—=—
Ong lugng: P c ¢
, hf h
¢, Khbilugng:|m = & =T _ 1
1 ¢ ¢ ch
hc

2. Cong thoat electron:|A = —

Ao
Trong d6 A 1acong thodat electron khéi kim loai dung lam catot
3. Gi6i han quang dién cia kim loai: (A, = %

Ao la gidi han quang dién ctia kim loai dung lam catot
4, Cong thike Einstein:

a Cﬁrg thl’lc EinStein hf A + deax 7\‘ 7\‘ 2 0 max
Vomex 12 VAN ¢ ban dAu cuc dai cia electron quang dién khi thoat khoi catot
f, A [athn sb, budc song clia anh sang kich thich

m = 9,1.10"* kg khdi luong electron

mv?

Omax

b. Higu dién thé hdmUy: |e|U, |= W, 2e

dmax

W
|Uh|= Znax —

e=1,6.10"°C dién tich nguyén to.
Chay: higu dién thé hdm ludn lubn am U, <0

d0max Omax

S 2eU
d. Vén toc cure dai ciia quang electron |V, \/T | | \/T_A

4. Cho Uk > 0 hdy tinh van tdc ciia e khi dap vao Anot.

c. Dong ning cuc dai cia electron quang dién: |\W :imv2 :h.c(i—ij =e|U,|

Apcng i § dnguing, V"~ v, =eUy = V=V + 2
A mv
5. Xéc dinh ban kinh quy dao chuyén dfng ctia electron. R =B ‘gnax

6. Tinh s Photon dap vao catot sau khoéng thoi gian t Tinh hiéu suét lugng tir ciia té bao quang dién
A~ Z N hf h
a. Cong suat ctia nguon bire xa: P=¥: ntkg: nkt = n;tc

n, 6 photon dap vao catot trong t(s)
b. Néng lugng ciia chum photon rei vao Katot sau khoang thoi gian t:

Wznkaznk%znkhf
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¢. Hiéu suéit luong tir ciia té bao quang dién:

Ne SO electron birc ra khoi catot trong t(s)

n
H=-—¢

n, PAL Pae

I, .t
e ly.hc

hc

<1

b, 6 photon dap vao catot trong t(s

ne:—:

7. Tinh hiéu dién thé cuc dai ma tim kim loai dat dugc.

eV,

max

=W,

dmax

q |yt
e e
W
= \/max — d max
e

_he

11
e A A

V. Méu nguyén tir Bohr- Quang pho vach ciia hidrd 7 ‘
1. Day Laiman: Nam trong viing tir ngoai. Ung vdi e chuyén tir quy dao bén ngoai Ve quy dao K

Luu y: Vach dai nhét A khi e chuyén tir L — K. Vach ngin nhét A« khi e chuyén tireo — K.

2. Day Banme: Mot phén nam trong viing tir ngoai, mdt phan ném trong ving anh sing nhin thay.
Ung v6i e chuyén tir quiy dao bén ngoai Ve quy dao L

Ving &nh sang nhin thay c6 4 vach:

VachdoH, tmgvoie:M— L, vachlamHg {mgvoie:N—
L. vachchamH, timgvéie: O — L, vachtimH; tngvdie:P—L

Luuy:
Vach dai nhéat Ay (Vachdo H,)

Vach ngin nhat A, khi e chuyén tirco— L.

3. Day Pasen: Nam trong viing hong ngoai. Ung véi e chuyén tir

QU dao bén ngodi V& quy dao M
Luuy:

Vach dai nhét A khi e chuyén tir N — M. Vaach ngan nhét A,

khi e chuyén tirco— M.
4. Céccong thire:
a. Cong thire tién de 2 cia Bo:

Es (F)

Es (O)

Eq @D

E M

HHpHH,

Ea (L)

E1 ()

diy Lyman

hc

hf =E,-E, <—=E, —E,
A

diy Balmer

b. Méi lién hé giiia cAc bude séng ciia cac vach quang pho ciia nguy?n tir hidrd:

¢. Méi lién hé giiia cac tn s6 ciia cic vach trong quang phd nguyén tir hidrd

1 1 1

}\‘31 }\‘32 }\‘21

f31 = f32 + f21

d. Cong thie tinh budt s6ng ciia cic vach quang pho

V6iR=1,097.10" m™; Hang sd Ritbet

éntir hidrro

1 1 1
=Rl = -—
A n; n;

|

e. Ban kinh quy dao dimg thit n ctia electron trong nguyén tir hidro:

_ N2
r.=n’r,

Vit =5,3.10 "'m 1aban kinh Bo (¢ quy dao K)

f. Niing lugng electron trong nguyén tir hidro: |E, =

Véin e N: Lugng tir 0.

—
day Paschen
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7"21 = _7‘12
f21 = _f12
g. Tinh vAn toc va so vong quay (tan so) ciia electron:

2

Ly finh dién giita electron va hat nhéng F = k‘:—z )

n

chay:

V2

Luc finh dién dong vai tr0 1a huc hudng tamj F = mr—n )

n

Tur (1) va (2) sy ra vén tdc ctia electron{v,, = e /%
n

S6 vong (tan sb) ciia electron quay dugc trong 1sjv,, = 2nf.r, = = 2Vr;
Tn

h. Pong niing va thé niing ciia electron trén quy dao thir n:
Dongnang: |\Wy4 = % mvrzl

, e2
Theé nang;|W; = —kr—
n

o, Néing lupng fon héa nguyén tir hydro: | AE = E, — E; = 1%
ol
CHUONG VIIL THUYET TUONG POI HEP CUA ANHXTANH

1. Tinh tuong ddi cita khong gian va thoi gian

a. Swrco d9 dai ciia thanh chuyén dong:

Xét mét thanh nim yén doc theo truc toa do trong hé quy chiéu quéan tinh K' 16 c6 do dai b goi 1a do dai
riéng. Phép tinh chimg t6, d6 dai | ctia thanh nay do dugc trong hé K, khi thanh chuyén dong vai tbe do v doc theo

tructoadécﬁahéK,cégiéuibéng:
VZ
| = |01’1—C—2 < IO

b. Swchim lai ciia dong ho chuyén dong: 7 ’ ’

Tai mdt diém c0 dinh M ctia h¢ quy chi€u quan tinh K, chuyen dong véi vén toe v doi voi hé quan tinh K,
O mét hién tugng dién ra trong khoang thoi gian At do theo dong hd gin voi K. Phép tinh chimg t6, khoang thoi
gian Xéy ra hién tuong ny, do theo dong hd gin véi he K 1a At , duoc tinh theo cong thirc:

At =2k > At
VZ
e
2. Khéi lugng va néiing hrong
. Khéi lugng twong i tinhim = —2 > m,
Y
C

mo: khoi luong nghi (khoi lugng finh) 12 khoi lugng ciia vat khi dimg yén (v =0)
m: khoi luong tuong doi tinh ctia vat (khoi lugng ctia vét khi chuyén dong voi toc do v)
¢=3.10%m/s; latbe d6 cua anh sing
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m
b. Hé thre Einstein: |E = mc® = —2—c?

E: nang luong toan phan ciia vat
m: khoi luong cua vat.

¢. Cac truomg hop riéng
-Khiv=0thi |E, = m,c?
Eo: néng luong nghi

. N 1
-Khi v <<c thi:|E =m,c’ +Em0v2

d. Pong ning ctia vat: K =E—E; =(m-m,)c?

n EZ _ EZ
3. Hg thirc lienhé:|[E = E2 +(pc)” < p = —VCO

Trong d6 p=mv 1a dong luong ctia vat
CHUONG VIIL VAT LY HAT NHAN
|. Céu tao hat nhén.
1. CAu tao hat nhan
a. Céu tao hat nhan.
Hat nhan duoc cu tao tir cAc hatnuclon
Nuclon c6 hai loai:
- Proton Ky hiéu p, mang mét dién tich nguy@n t duong +e, proton chinh 13 hat nhan nguyén tir hydro *H .
- Notron ky hiéu n, khong mang dién.
S6 proton trong hat nhan bang s6 thir tur Z trong bang hé théng tun hodn, Z duoc goi 1 nguyén tir s6 (con goi la
dién tich hat nhan). Tong sb céc nuclon trong hat nhan goi 1 56 khéi A. SO notron trong hat nhan N=A - Z
b. Ki hi¢u hat nhan: 4 X
A: s khéi; Z: nguyen tir so.
2.Djhutkhoi: (Am=m,-m=[Zm +(A-Z)m_ |-m
My: tong khdi luong cac hat nuclon, m: khdi haong hat nhén, my,: khdi uong proton, m;: hoois krong notron
3.Ning lugng lién két: | AE = (m, —m)c? = Amc?

_AE_[Zmp+(A—Z)mn]cz
A A

4. Niing lwong lién két riéng: [e

Alasb khoi

Nang luong lién ket riéng cang lon thi hat nhén cang bén viing
I1. Surphéng xa.

1.Dinh luét phong xa:

t
2?

A= L%Z = @ : Hang sd phong xa

N, mo:’sé hat nhén,khéi luong ban dAu chét phéng xa

N, m:s6 hat nhan,khoi luong chat phong xa con lai sau thoi gian t
T:Chuky banréa
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2. Céc tia phong xa:

a. Cac loai tia phong xa:

- C4c loai tia phong xa gdm: o; B B ; 7.

- Tia phong xa khong nhin thay, c6 tac dung; kich thich mét s6 phan tmg héa hoc, ion héa khong khi, 1am den

kinh anh, xuy@n thau 16p vat chét mong, pha huy té bo...

b. Ban chét cac tia:

-Tiao: 1a ¢ He , v~ 2.10'ms, ion hoé manh.

- Tai 3: v~ ¢, ion hod yéu hon o. C6 2 loai:

B laélectron Je ;" poziton Se.

- Tiay: la séng dién tirc6 A < 10™m. C6 niing luong 16n, dam xuyén manh.

3.Dophéng xa: |H=H.e™
H, = AN, :d6 phong xa ban dau

H = AN :d6 phdng Xa sau thoi gian t

DPon vi ciia dd phong xa: Bq

1Bq=1phanra/s

1Ci =3,7.10°Bq

4. Xc dinh s6 nguy?n tir (khoi hrong ) con lai ciia chét phéng xa sau thoi gian phéng xa t

t

a. S0 nguyén con lai sau thoi gian phéng xa t: N = N e ™ =N 2 T

t

-t

b. Knhoi hrgng con lai sau théi gian phéng xat: m=me™ =m_ 2 7

Héng séphc’)ng Xa: }L:InTZ :@

¢. SO nguyn tir c6 trong m(g) luong chét: [N = %

Na=6,023.10” hat/mol 1256 Avogadrd
chay:

t t
ki &= (1 ¢ Nt dpdung e cong itz N=No2 T ;m= 12 7

NA

Khi% Ia%ﬂlépphénﬂﬁépdmgcéccéngﬂlﬁcz\N:No e ' m=m, e*“‘

Khi t<<T thi 4 dung cong thirc ghn ding;

5. Xc dinh s6 nguyén tir (khdi luong ) bi phéng xa ciia chat phéng xa sau thoi gian phéng xa t

t
a. Khoi lupng bj phong xa sau thoi gian phong xati Am = m, —m = m, (1-e ™ ) = m, (1— ZTJ

t
b. Sd nguyén tir bi phong xa sau thoi gian phongxatf AN = N, — N = N, (1—e‘“) = N0[1—2 TJ

¢. Phan tréim s nguy@n tir chét phong xa bi phong xa sau thdi gian phan it [a:

AN .100% = (1—e*“).100%
N

0

d. Phén trim khdi luong chét phong xa bi phong xa sau thoi gian phan it la:

AM 100% = (1-e7).100%
mO

€. Phén trim s6 nguy@n tir cOn lai ciia chét phéng xa sau thdi gian t
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Nﬁ.100% =e".100%

0

f. Phan trfim sb nguy@n tir con lai ctia chét phong xa sau thoi giant

M 100% = e.100% .100% = e
mO

6. Xdc dinh s6 nguyén tir (khdi luong ) hat nhan mé6i tao thanh sau thoi gian phéng xa t

M6t hat nhan bi phéng xa thi sinh ra mot hat nhan mai, do vay s6 hat nhan méi tao thanh sau thi gian phong xa

t bang s hat nhan bi phong xa trong thoi gian do
AN'=AN =N, -N=N,(1-¢e™)
Khéi luong hat nhén méi tao thanh sau thoi gian phong xa t:

_ AN

Am' Al

A

A’ las6 khoi ciia hat nhan méi tao thénh
7. Xac dinh do phong xa ciia mot chat phong xa

a. Do phong xa tai thoi diém ban dau|H, = AN, = InTZ N,

t

b. Do phong xa tai thdidiémt{H = AN = H e ™' =H,.2 T

Chay: Khitinh H theo cng thitc H, = AN, ='”TZ.N0 thi phai di T radon vi gidy(s)

I11. Tinh chu ky bén ré cita céc chéit phéng xa
1 Tinhchuky ban réa khi biet: ’
a. Khi biétti so so nguyén tir ban dau va s6 nguyén tir con lai sau thoi gian phong xa t

N =Nge ™ = T=Nn2
NO
In—*
r r 3\ 7 N
b. Khi biét ti s6 s0 nguyén tir ban dau va s0 nguyén tir bi phan ré sau thoi gian phong xa t
AN = No(l—e’m):ﬂzl—e*“ :>T:_t|;2

N, AN

In|1-—

NO

¢. Khi biét ti s6 6 phong ban dau va do phong xa cia chat phong xa o thoi diém t
H=Hoe ™t = T= 12

()

2. Timchu Ki bé&n ré khi biét 6 hat nhan é cac thoi diém t; vat,

t,—t,)In2
N]_ — Noe—Ml; N2 — Noefktz - m — ek(tz—tl) — T _ %

NZ
IV. Phan img hat nhan. o o
1. Pinh nghia: L& moi qua trinh dan dén sy bién ddi hatnhén.
SA+7 B C+5'D

bic biét: A— C+ D (phdng xa)
2. Cic dinh ludt béo toan trong phan img hat nhan: Cho phan img hatnhan ' A+7? B —3° C+5* D
a. Pinh ludt bao toan so nuclon: A, + A, =Ag + Af
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b. Dinh luét bao toan dién tich: [Z,+ Z, = Z; + Z{

c. Dinh lujit bio toan ning lugng todn phin: |(m, +mg)c® + K, + K, =(mg +my)c® + K, + K,

Ka Kg, Ke, Kp lan ot 13 dong ning ctia céc hat

d. Pinh luét bio toan dong luong: |p,, + Ps = Pe + Py

3. Ning lugng trong phan ving hat nhan:

Xétphantnghatnhén 5: A+5? B3 C+5* D

Mo = M4+ Mg: Tong khdi luong céc hat trude phan mg

m =m¢ + Mp Tong khdi lugng cac hat sau phan tmg

My> m: Phan {mg toa nang luong;

My <m: Phan tmg thu nang luong;

Nang luong toa ra hay thu vao:| AE = (m, —m)c?
HET
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