CHUONGL. DAO BPONG CO

BO MINH TUE - LUU VAN XUAN

CHUONG I. DAO BDONG CO

CHU BE 1. BAI CUONG VE DAO PONG PIEU HOA
L TOM TAT LY THUYET

1. DAO BONG CCG
1.1. Dao déng: Dao dong 13 chuyén dong qua 1lai ciia vt quanh mét vj tri cin bang
1.2, Dao déng tuin hoin
a) Dinh nghia: Dao dong tadn hoan 14 dao ddng ma trang thai dao ddng cha vit duge Iap lai nhr cii
sau nhing khoang tho'l gian bang nhau,
b)-Chu ki va tin s6 dao dfng: '
o Chu ki dae dgng: 13 khoaug thoi gian ngin nhét sau d6 trang thal dao dong dugc Lip lai
nhu cii (hay 1a khoang thoi gian ngan nhit dé vat thirc hién xong mot dao ddng toan phan)
= Tén s6 dao ddmg: 13 s6 14n dao dong ma vat thyc hién dugc trong mdt don vi thoi gian,
o M6i guan hé chu ki va thn s dac domg: | T =_1;_: =%
(N 1asd daodong toan phén ma vét thyc hién dugc trong khoang thoi glan At)
1.3. Dao ddng diéu hoa: Dao dong diéu hoa Ja dao dong du’o‘c mb ta bing mot dinh luat dang cosin
hay sin theo th¥i gian t, trong d6 A, @, ¢ I nhlmg hing s6: x =A.cos(wt+9).

2. DAO DQNG PIEU HOA
2.1. Phwong trinh dao ddng didu hoa

Chon gdc toa dd tai vi tri cAn bing thi phuo'ng trinh dao déng 13 |x = A.cos(ot + o)
Trong do:

B x : li 9, 14 @4 doi cia vat xo véi vi tri canbang {cm, m). b ‘

= A: bién d§, 13 @6 doi cuc dai clia vat so vdi vi tri can bang (cm, m), phy thude cich kich
thich.

= o: thn sb géc, 13 dai lugng trung gian cho phép xéc dmh chu ki va tin §5 dao dong (rad/s).

(mt+ (p) pha ctia dao ddng, 13 dai luong trung gian cho phép x4c dinh trang thai dao d6ng

ciia vit & théi diém t bit ki (rad).

= @ : pha ban déu, 13 dai lrgng trung gian cho phep x4c dinh trang théi dao dong ciia vat & thoi
diém ban du t= 0, (rad): phu thude vao céch chon gbc thdvi gian, truc toa df."
B> Chii y: A, ® Inén dwong, @ : c6 thd 4m, dirong hoic bing 0.
2.2. Chu ki va tin s dao dong dleu hoa
Dao ddng diéu hoa 13 dao déng tudn hoan vi ham cosin 1 mot him tudnhodn c6 chu ki T, tAn sb f

a) Chu ki: T——2—1i 'b) Tén s6: f==
@ 2n

2.3. Vin t@c va gia toc trong dao dong diéu hoa
a) Vin téc: Van tdc tirc thoi trong dao dong didu hoa duoc hnhbang dao ham béc nhat cua li d6 x
theo thdi gian t: v= x' =-wAsin (ot +¢)

v=—0Asin(ot+q) (cm/s; m/s)

b) Gia toe: Gia tdc tire thoi trong dao ddng dién hoa dwoc tinh bang dao he‘lm‘béic nhit ciia vén toc

theo thdi gian hofic dao ham béc hai cia 1i @9 x theo théi giant: a = v' = x" = -w’A cos(wt + @)
Ia -0°A cos{ot +) I C (em/s% m/s?)

3. LUC TAC DUNG (Likc phuc hdi, e kéo ve)

Ho‘p e F tac aung vao vt kh1 dao ddng dién hoa va duy tr dao d6ng, c6 xu huéng kéo vat
tréy vé vi tri cén bc.ng gni 12 fre kéo vé hay 13 e hdiphuc (hay hrc keo vé).
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a) Dinh nghia: Lyc hdi phyc I3 lyc tic dung vio vit khi dao dfng diéu ho vi c6 xu hudng dura vit
trd v€ vi tri cén bang.

b) Bidu thirc: [F = ma = —kx = —ma’x|
Hay: F=-mw Acos(mt +) :
Tix biéu thirc ta th;fly: I hdi phuc luén hudng vé vi tri con bing ciia vﬁt
Djlém: |F| = klx| = me’[x| = mlal *

Ta thiy: lyc hdi phuc cb d6 1m ti 1§ thudn véi d6 doi cia vit.
o+ Do I6n ll,rc hdi phuc cyc dai kh1 x = + A, liic d6 vt & vi tri bién:

F,. =kA=mw’A=ma_, :
+ Do 16m hrc hodi pjhuc curc tiéu khi x = 0, lic d6 vat di qua vi tri cAn b%llZlg: ll‘]m =
Nhéin xét: ;
+ Lyc h01 phuc luon thay ddi trong qua trinh dao dong.
+ Luyc hdi phuc d0i chiéu khi qua vj tri cAn bing. :
+ Luc bdi phuc bién thién didu hoa theo thoi gian cung pha v0i a, ngu'O'c pha v&i x.
+ Luc phuc héi cf chidu luén huéng vé vi tri can bing.
4. MOI LIEN HE GIUA CHUYEN BQNG TRON DEU VA DAO DQNG BILU HOA

Xét mot chit diém M chuyén dong tron déu trén mét dudng tron
tdm O, ban kinh A nhu hinh vE.

+ Tai thoi diém t=0: vi tri cita chét diém 1a My, xdc dinh
boigéc @ .

+ Tai thdi dlem t vi tri clia chét @iém 13 M, xéc dmh bai
goc (ot +9)

+ Hinh chibu ctia M xubng truc xx’ 13 P, c6 toa dd x:

x= OP = OMcos(awt + @)
Hay: x =A.cos (cot + (p)

Ta thiy: hinh chiéu P clia chit diém M dao déng diéu hoa quanh diém O.
Két ludn:

= Khi mgt chét dlem chuyén dong d&u trén (O, A) véi toc dd géc o, thi chuyén déng cia hinh
chiéu cua chit diém xudng mot truc bat ki di qua tdm O, nim trong mit phang quy dao 1a mot dao
dong diéu hoa.

= Ngu:oc lai, mot dao dong dxeu hoa bat I, c6 thé coi nhur hinh chiéu ciia mot chuyen dong
trbn déu xudng mjt du'(mg thang nim trong mit phang quy dao, duong trdon ban kinh bing bién dd
A, tdc d6 goc @ bing thn s6 goc ciia dao dong diéu hod.

= Biéu dién dao dong didu hoa bing vécto quay: Cé thé biéu dién mqt dao dong diéu hoa cb

phuong trinh: x = A.cos (ot +¢) bing mdt vecto quay A

i

X

; + Géc vecto tai O ; »\ £
A J+Db dai; |K| R A
. - #
+(A,0x) = Q
5. CAC CONG THUC BOC LAP VG[ THOI GIAN
a) Mbi quan hé giira li ) x va vin the v:
x2 v :
Xz—"' 0P A2 =1 (Dang elip) .
’ v x> v
Hogc: A’ =x*+— hay v’ =0’(A”—x*) hay —-+——=1
. ® ' A” v

max
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b) Mbi quan hé giira li 9 x va gia tbe a:

a=-0'x
B> Chay:

+ax<0;x e[ A+A]

+ Vi khi dao dong x bién ddi — a bién @81 — chuyén dong cia vat 12 bién dbi khéng déu.
¢) Méi quan hé gitta vin toc v va gia the a:

a2 v ;
oA e eee)
2 2 i 2 2 v
A4 a 2_ 20 2 2 s 2’
Hay lzmx +m=1haya = (Vm—V)hay e —-'—2— F

6. O THI TRONG DAO PONG BIEU HOA '
- D4 thi ciia x, v, a theo thdi gian c6 dang hinh sin.

- Db thi ciia a theo v c6 dang elip.

- Bo thi ctia v theo x c6 dang elip.

- Db thi clia-a theo x 6 dang doan théng,

-DPd th1 c¢ia F theo a 12 doan thing, F theo x 13 doan thing, F theo t 13 hinh sin, F theo v 13

elip.
7. PQ LECH PHA TRONG DAO DQNG BPIEU HOA
Trong dao dong didu hda x, v, a bién thién didu hoa cing thn so, khac pha.
- Vén toc va li d6 vuong pha nhau.
- Vén toc va gia téc vudng pha nhau.
- Gia tdc va li 46 nguoc pha nhau,

IL. CONG THUC GIAI NHANH

1. Tinh chu Ki va tin sb dao d@ng

-Chuki: T —% = % ==k (N: s6 dao dong vat thyc hién dugc trong thoi gian At)
(i)

X £ Vv, =V V| a _a
- Tén s0 goc: m=\, 2__L= I I . Y e S
X

17Xz Az—x2 Vi =3

2. Tinh bién dj dao djng =
A= £ S(T) S(T/é) _\/xz +i_\li-+i_vm R _szmx _ ’E ;_Em_g__ 2E
2 4 2 3 4 k

(£ : chicu dai quy dao)
3. Xdc dinh thoi dlem
a) Xac dmh thisi diém vat qua vi tri M ¢6 i do xv14n thirn theo chidu dwong hoac am

Giai phuong trinh: x,, = A.cos(at+@) < cos(ot+¢)= _AT =cosP véi 0< B <n

g
t+o= P+k2
[C') o= P W___} o

ot+¢=-B+k2x " _—B-0
(N

Néuk=1,2,3...thi k=n
(k thudng chay tir 0,1,...hodc tir 1,2,...) . :
Néuk=0,12...thi k=n-1
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b) Xac dinh thoi dlem vat qua vi tri c6 1i d¢ x " I4n thir n, khong tinh dén chidu chuyén déng:

* TH1: Néunlasb Ie

t, =t il 21
2

t; 1a khoan thm gian ké tir lic ban dAu (t = 0) dén Iic vat di qua vitric6 1idd x lan 1.

* TH2: Neunlasochau

t, L, $ 8

ot

t 12 khoang thdr gian ké tir lic ban déu (t= 0) dén lic vat di qua vi tri ¢6 1i 46 X 13n 2.
c) Néu tinh dén chiéu chuyén dong, vat qua toa do X theo mdt chidu ndo d6 14n thir n thi:

t, =t,+(n-1).T
d) Céc truedng hgp déc biét khéng phu thude n ch?m hay 1é:
+Néu qua vi tri ¢in bing lin thirn thi: |t =t +£5—1T
+ Néu qua diém bién ndo d6 1in thir n thi: |t, =t, +(n-1)T
4. Tinh khoAng théi gian ngén nhat
T2
3 T/4 g T2 G T |
: .} Al A3 |
-A & 0 2) 2 A X
78 | 18 T/6 12

Xdc dinh khodng thoi gian ngdn nhdt vat di tir vi tri c6 li 36 x; dén vi tri ¢6 Ii dg x;

F 14 ° g x . r - x
Tinh goc a,: sina, =J:‘Lll; tinh goc a,: sina, =|—2|

(Khodng thoi gian ngan nhdt gzu'a 2 ldn E; = E, = E/2 1 T/4, giita hai ldn E; =
5. Hai vat ddng thoi xuat phét cling mét vi tri. X4dc dinh khodng thoi giar ngan nhat dé hai vit c6

cung li dg:

n phy thudc vao vi tri xuft phat ban dau: vi du Q =—%:> n=4
6. Tinh quiing dwdng vat di duge ké tir thoi diém t; dén thoi diém t,

1
n(f; +1,)

At _t,—t,

=n,m|=>
T T

m=0:S=n4A
m=5:S=n4A+2A
m#=0:S=n4A+S'

Céch tim S': Thay t, t, 14n lwgt vao phuomg trlnh X,V
dé tinh (X1, V1) Va (%3, V), chi quan tim déu cia vy, v;
dé xac dinh chiu chuyén ddng cta vét. Biéu dién trén
trgc Ox dé tinh S'. :

7. Tinh quing dwdng cyc dai, cwc tiéu trong khodng théi gian At

* Trudng hop 1: 0<At<% :>a=m.At=%r1—c.At (a<m):

S,.. =2Asin>
2

S, =2A.(— co,s%)

u’min‘= a‘l +a’2 =

Aty =Zuin = Zuin 7
() 2n
3E, hay E, = 3E, 12 T/6)
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* Trudng hop 2: At >'—;— . Phin tich: At= n.% +At' (véineN’, At'<—}) . Tmh o=0At'= —2T£.At'

S, =D2A+ 2A.sin%

S =n.2A+2A.(1—cos—(21—)

8. Tinh t5c @9 trung binh va vin toc trung binh

- Téc do trung binh: v= —i’; (S 12 quing dudng vit di dugc trong khodng thdi gian At)
s ' o [-_4A 2 | ‘
- Toc do trung binh trong 1 chu ki (hay nira chu ki): {v= T ==V
: T

» ’ . : 5 “ X = - S .
- Tinh toc d6 trung binh cwc dai, cuc tiéu: |Vmax = —Z;"— 3 | Vinin =—0

- Van tdc trung binh: |v, = Ll

At t,—t,
(Van toc trung binh trong mit s6 nguyén Ian chu ki bang 0)

9. Xéc dinh s6 lin vét di qua mat vi tri c6 1i df x " ké tir thai dlem t; dén thoi diém t,
Nhién xét: Trong m6t chu ki vat di qua vitrico i @6x 2 VAn(tric vi tri bién)

-1,
L=-pm 1du:—-=3,6 thin=3vam=6
= (Vidy T )

a) Trudng hop 1: Néum=0 = S6 lin: {Tim Nyy: chch lam giéng nh tim §' &
b) Truimg hop 2: Néum = 0 = S8 1an: | m trén muc 5. L\ruy: Ny cothéla 0, 1, 2.

Ngodi ra cé thé gidi bang cic cdch sau: Tim 1), ty nhu muc 3 roi sau do t, < oy Styt <t <t,

(Ax : @6 doi trong khodng thoi gian At)

Loptish: 21
T

= k ; hodic dimg phuong phdp dwong tron, phirong phdp do thi.
10. XAc dinh li d@6 x,: Cho blet 1i 36 %y 0 thai diém t;. Tim i 6 ciia vt x, & thoi didmt,=t;+ 1
a) Cach 1: Phwong phép dai s6. Tinh géc o = @At =at,

+Néu 0.=k.21t:
+Néu o= 2k +Dn: _
+Néu 0L=(2k+1)%: xz=i\/Az—xf .

+Néu o bétki: [x, =x,.cosa/A? —x? sina

b) Cach 2: Phuong phap dung duong tron.

- Céin'ofrx; vi.chidu chuyén dong ta xic dinh dugc vi tri M; trén dudng tron, cin ¢ vao goc

quét o = a.At = ot,ta xic dinh dugc M; trén. dudmg tron, ha M, vudng gbéc v6i Ox tai P,. Tinh

=OP;.
M Viét phurong trinh dao ddng : Néu chon gbc toa dd O tai vi tri cAn biing thi phwong trinh dao
dong diéu hoa c6 dang: x = A cos(@t+¢) (cm). Tim o nhr myc 1, tim bién dQ A nhyr myc 2.
0o =Acaosp=7 A=?
k =
Vv, =—0Asing=? |@=?
C6 thé im ¢ rét nhanh bing dudng tron lwong gidc. Cin nhé lic t=0:
Ve <0=¢>0;v,>0=>0<0.

Duwra vao didu kién ban diu (t=0) @ tim ¢ . Vidy: lict= 0, tact: {

> Luu y:
sino.=cos(a—n/2); coso.=sin(a+m/2); sm(——a) =—sina =cos(a+7/2);
sin” o = I—CZ—S—Z—O—L; cos’o = l+_c&2)s_2ﬂ cos3a.=4.cos’a.—3.cosa;

sin(x + o) =—sino; cos(m+0;) =—cosa. ; cos(—0) = COsQ
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CHU PE 2. CON LAC LO XO
L TOM TAT LY THUYET

1. Dinh nglna con liic id xo:
Con lﬁc 16 xo 13 mgt he thong gbm mét 16 xo cb d6 cimg k, khéi lugng khong déng ké (li tudmg)
mét du cd dinh va mét diu ghn vat niing c6 khoi lu'cmg m (kich thudc khong déng ké).

2. thmg trinh djng lre hoc ciia vit dao ddng didu hoa trong con Iic 16'xo:
~ ESE

Trong todn hoc phuong trinh (*) dugc goi 1a phuong trinh vi phan béc 2 ¢ nghlem
x = A.cos(wt+q)

k
3. Tan s6 géc: [0 =,|—
m|-

4. Chu ki va tin s6 dao dgng: |T = 2':5‘/?!T Sl P L
’ k 2n Vm

B Chi y: Trong cic cpng thirc trén m (kg); k (N/m). Déi: 1 N/cm = 100 N/m, 1g=10"kg.

5. Nﬁng Ihrgng trong. dtfao dong diéu hda
a) Pjug ning: |E, = —;—‘mv2 ; b) Thé ning: |E, = —;—bcz

¢) Co niing: Co ning bing tdng dong ning vi thé ning,
E=Es+E= —;—mmzA2= %kA2=const.
E=Llmv+ llqt'."’= Liar=Lpg2a = —l—mvﬁm
2 - 2 2 2 -2
E= Edmx Eitaax = const

d) Céckét lugn:

- Con Iic 1o X0 dao dong dleu hoa védi tan so f, chu ki T, tin s6 goc o thi dong niing va thé
nangblentluen tudn hoan véi tin so f' =2f, thn s6 géc ' =20, chuki T =T

- Ddng niing va the ning blen thién tuin hoan cling bién d, cing tin sb nhung 1éch pha nhau
goc 7 (hay ngugc pha nhau).

- Trong qua trinh dao ddng diéu hoa c6 sir bién dbi qua lai gifta d6ng/ ning va thé ning, mbi
khi déng ning giam thi thé ning ting vi ngugc lai nhung tong ciia chiing tirc 13 co nidng dugc bao
toan, khong déi theo thi gian va ti 1€ thuin véi binh phwong bién d6 dao dgng.

- Khoang thoi gian ngén nhét glu'a hai 14n ddng niing bang thé ning 13 Atmin =—=—=

- Co ning cia vit = dong ning khi qua vi tri cAn bang thé ning & vi 111 blen.

- Dong ning cuc dai = thé ning cuc dai = co ning = -?:kA2

- Bién d9 ctia dong ning = bién d6 thé ning = %kA2 p
¢) Pb thi dao dong:
- Do thj ciia dong niing, thé néng theo thdi gian 1a hinh sinh.
- Db thi ciia co ning theo thoi gian 1a dudng thdng song song véi truc Ot.

- Db thj cia dong ning, thé niing theo 1i d6 x 12 cung parabol.
- Db thi ciia co ning theo li @6 x c6 dang 12 doan thing.
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6. Ghép 16 x0: Cho hai 10 xo Ii tudng c6 d9 cimg 1in hrot 13 k; va ko. Goi k13 d6 cing cia hé hai 1o
X0.

1 1
Ghép néi tiép: |— =—-+
a) P mol teps |- =1

=k —————k‘kz
"ok +k,

1
k2

nt

b) Ghép song song:
c¢) Ghép c6 vit xen giira: m

7. Cét 18 xo: Cho mdt 1d xo li twdmg 6 chifu dai tr nhién fn, do6 cimg 12 ke. Cat 16 xo thanh n phén,
c6 chidu dai 1an lugt 13 £,,,,...,£, . D§ cimg tuong img 1a ki, ko,..., kn. Ta c6 h¢ thirc sau:
oty =Kkt =kyty =...= k2| '

IL CONG THUC GIAI NHANH

1. B bién dang ciia 1d xo khi vit & VTCB:

A= %sin | (. gbe hop bai tryc 10 xo va phuong ngang)

2. Tinh chiéu dai ciia 16 xo : )
- Chidu dai ciia 10 xo khi vat & vi tri céin bling: [£, = £, £ AL,| (@8u (+): déin; déu (-) 12 nén)
- Chidu dai cuc dai, cuc tidu ciia 10 xo: rm =f 4+ AJ rm-n =L A|

-3. Tinh hrc phuc hbi; lwe dan hbi; tinh khoang thdi gian 16 xo0 bj dan, bi nén; bién dq dao ding
3.1, Lire dam hoi

a) Tinh d6 16n hyc dén hdi: |F,, = klAlfo + xl =
b) D4 Ién e dan héi cyc dai: T
Fp~ =k(Aly+A) \
¢) D§ 16n lirc dan hi cyc iéu: so sinh A va Al Ul
+Néu A>AL, — |Fg" =0 q
+Néu A<Al, — |Far =k(AL, —A)J ol x
d) D6 16n lyc déy dan hdi cyc dai
Khi A > AZ,:10 xo0 bi nén thi lyc dan hdi cia 10 xo duge P
goila Iyc diy
Fay =K(A— Mn) | M MDD M,
> Cha y: T1 s6 do 16m lyc dan hdi cuc dai va circ tidu ctia 10 Alyla,
X0 A
Fr k(A +A) AL, +A : s Y,
| B k(Al,—A) AL,—A 0
3.2, _Kho?mg thdi gian 10 xo dan, nén tmng 1 chu ki
+Néu A < Al,: trong qua trinh dao dgng 16 xo khéng binén
+ Néu A >AL,: trong qué trinh dao ddng 16 xo c6 lic bi dén,
¢6 Iic bi nén cos&=—A—£l:> o, '\E

2n—o,

oL [0 ’
tos =—2=72T| 5 [tag =Tt =
® _2n
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4. Chu ki va tin sb dao dong
4.1. Tinh chu ki va tén 85 dao dong:

: ’ 1 1
Chomvak:[T=2m,|—=={;chay: T~vm ; T~—.
a) Cho m va kT chuy m T

b) Lo xo treo thing dimg: o = ( - |T=2xn ’Af ; (AL, don vi m)
c¢) Lo xo trén miit phang nghiéng goc o.: o= ‘/‘ i — [T=2xn A_E-"
d gsino

4.2. Thay di chu ki béing cich thay déi khdi lugng cia vat
Con lc 16 xo [(m, £m,);k]:|T =1’T2 +T?|; con Iic 10 xo0 [ m, mz,k] T

T

=

" 4.3. Thay ddi chu ki bing cach thay d5i d6 cung k:

Cho (m, ki) dao ddng v&i T; ; (m, kz) dao déng véi T, v
Con lic 16 xo [m,(k;atk,)]: [T, =T+ TZ | Conlhc 1o xo fm,(kysek,)]: | T, =z
VI +T;

. N2 2
+
4.4. Thém bét khéi lugng Am (gia trong): [ﬂ) =[5J Pt Myt Am )
W, f, m, m,

4.5. Trong cling mdt khiodng th¥i gian At con lic (1) thuc hién dwge N; dao ddng, con lic (2) dugc
N dao dgng

th N, T, = NT|

a) Dong niing: |E, = —zl—xgv b) Thé niing; |E, =%kzx2 c) Co niing: |E =51.-1{A2 =-;—mc02A2

A LV
*Khi E, =nE, thi|x==% ; khi E, =nE, thi|v=+4—2=
Jn+1|’ Jn+1

* (x, v, a, F) bién thién dleu hoa véi (o,f,T) thi (Eq, Ey) bién thién tudn hoan vOi:

Q'= me' 26, T'=T/2
6. Bai todn va cham: Cho con lac 16 xo0 nim ngang, bd qua ma sit. I(h1 vat m & vj trf cin bing thi
vét my chuyén dong vo% vén téc Vo dénva cham xuyen tadm v&i vat m.

a) Trudmg hop 1: Va cham hoan toan din hdi

Goi V, v Ian lugt 12 vén tdc ciia m va my ngay sau khi va cham:

\'A = Vol 3 Ve, = s \
m,+m m,+m
) . 2 __ My
b) Truémg hop 2: Va cham mém |V, ) = e A\

Tong quéit: Vat my chuyen dong v; dén va cham xuyén tim véi m; ¢ vén t6c 12 vs. Tim vén tbc
ciia hai vt sau va cham:
a) Va cham hodn todn dan hdi:
(m,—m,).v, +2m,v, | A (m, ~m,).v, +2m,v,
2

1= i s
m, +m, m, +m,

m,v; +m,v,

b) Va cham mém (hoan toan khéng dan hdi): |v=
‘ m, +m,
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7. Bidu kién a8 vit khong ddi hojc trwgt trén nhau:

Vit m; dwgc dit trén vat my VAt m; dat trén vt my dao ddng Vét my dat trén m, duge

dao ddong dién hop theo d1eu hoa theo phucmg ngang. H& vio hai ddu 16 xo dst thang
phuong thing démg. P& m; sb ma st giita m; va my B p. dung, my dao dfng didu hoa.
lu6én nam yén trén m; khi dao B qua ma sit giita my va mit Pé m, luon nim trén mit sin

| dong thi cAn diéu kign san, D& m; khong truot trén m, trong qité trinh my dao dong
\ thi thi
|
| :
+
| AS—%=(ml+m2)g ASP‘—gz—:u(ml+m2)g AS(ml m,)g
) k ® k k

m,

m,
| CHU BE 3. CON LAC PON
L TOM TAT LY THUYET

1. Pinh nghia con lic don

| Con lic don 12 mot he thong gbm mbt soi day khong gifin khéi hrgng khong déng k& c6 chiéu
‘ dai £-mgt dau gén cb dinh, dau con lai treo vat ning c6 khéi lwgng m kich thirdc khéng déng ké coi

nhwr chit diém.
2. Phwong trinh djng hre hoc (phwong trinh vi phan): khi a. <10°
s +0’s=0
3. Phwong trinh dao dgng ciia con lic don
- Phwong trinh theo cung: s =Sycos (ot +o)
- Phurong trinh theo géc: o= o, cos( ot +¢)
- Méi quan b8 Sp vA o, So= 0,
4. TAn s6 géc. Chu ki va tAn sb dao ddng ciia con ic don

* Tin sb gbe: 0= \/%

* Chu ki dao dong: T=21 \lz

g

* Thn s6 dao ddng: £ =-2L %
T

5. Néng hrgng dao dong ditu hoa ciia con Iic dom
5.1. Trixdmg hop thng quat: véigbe o bat ki, '

a) Dong nr:mg: Es= E%’i

b)Thémﬁng:Et=mgh=mg£(1 cosa)vih=£(1 -cosa)
¢) Co néng: E = E4+Et—

mv?, =mgl(1—cosa,,,)
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5.2. Truwdng hep dao dong diéu hoa:

a) Ding niing:
2
Eq¢= m2V miv=s’=-0S,sin(ot+ ¢)
By =g =g mesisin’ (ot o)
b) Thé niing:

2.
* Néu géc nhé (o <10°), ta ¢é: 1 - coso. = 2.sin2% ~ 3‘2—

E, = -:lzmgéaz (a.: rad)

* Ma: a.zsina.f-;—s- - Et_—l—gl—g—sz_-l—mms
l 27 2

* Ma: s = Spcos(ot +@) — E, = —;—mcoZSo cos’ (ot +09)

¢) Co niing:

mv® lmgz

1 ; 1
E=FE;+E = =t 2mt:foﬁ [smz(mt+(p)+cosz.(mt+(p)] = Emmzsg

By 1mg ZEg - 5
2 ¢ 2
d) Céc két lufin: '
- Con Iic don dao dgng dleu hoa véi tin so f, chu ki T, tin s géc @ thi d6ng ning va thé
niing bién thién tudn hojn véi thn sé £ = 2f, tan s6 goc @ =20,chuki T’ =T/2.
- Dong ning va thé niing bién thién tudn hoan cung bién d9, cling thn so nhung léch pha nhau
goc = (hay ngugc pha nhau).
- Trong qua trinh dao ddng diéu hoa cé sir bién ddi qua lai gma dong:niing va thé niing, mbi
khi d4ng nang gidm thi thé nang ting va nguge lai nhung tdng cia ching tirc 1a co ning dugc bio
toan, khong déi theo thdi gian v ti 16 thusn vé6i binh phwong bién db dao don

1
mo’S; = —Z-mgfaf, = const

N

- Khoang thoi gian ngén nhit giita hai 1in dong ning bang thé ning 13 |At = IZ— =

min

- Co niing ciia vit = ddng niing khi qua vj tri cén bing = thé ning & vi tri bién.

6. Lirc hdi phuc (lre kéo vé): F= —m-f—s =-mn’s

7. Gia toc cua com lac don trong dao dong tong quat:

a) Gia t6c tiép tuyén: déc trung cho sy thay d6i d6 16m ciia van tc
Do lon: |a, = gsino

b) Gia toc phap tuyéen (gia tdc hudng tim): dic trung cho sy thay ddi hudrng ctia van téc

Dj 16n: |a, —am—§—2g(cosa cosa, )

¢) Gia tbc toan phin: a =2, +a vi a; La, = |a=[a’+a’

1. Phwong trinh dao dong
Theo cung: Is = S cos(mt + (p)l theo goc: [(l o, cos(mt +(ﬂ L Olp- fl
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2. Van the va gia tbc trong dao dong didu hoa:
- Van tc: lv-s =-mS sm(cot+q)J = Vo = 05 —ang-Z

- Gia tbc dai (tiép tuyén): |a = -0’S, cos(wt + (ﬂ — a, =08,

v v a’ v
3. Cong thire dje 13p v6i thoi gian: |S2 =5 +— |; St =—5 +—|; |a=—0"s|; |ag = o’ +—
[ 0 o gl
4. Lagc phue hdi: |F = ma =-me’s = —m%s (phu thudc khbi hrgng)
5. Ning lwgng ciia con lic don trong dao djn ditu hoa:
a) Pong ning: |E, = %mvz b) Thé ning;: |E, = mgl(1—cosa) = —;-mgﬂo_t’ = %mo)zs2

¢) Co ning: |E=E, +E, = mg{(l—cosa,) =%mg£a§ = %mm%ﬁ

Q, S,
0_|;:ls=+—=2

n+l1 " n+

d) Néu a,0, <10°: Khi Eg=nE; = |a =%

=

6. Vén toc va lue ciing day treo: :

a) Van tocv = iJZgE(cosa —cosa,)| b)Luc cang ctia day treo: l‘t =mg(3cdso.—2cos ao)l
* Vit qua VTCB: 1, =mg(3—2cos 0,)=3mg =27 ;5 Ve = Jﬁm
* Vét & vi tri bién; 7., =mgcosa,; |v| =0

> Chi y: Luc cang ciia day 16n nht tai vi tri cn bing va 16n hon trqng hrong ciia vit.

7. Chu ki vi thn s6 dao dng ciia con kic don:

= Tinh chu ki va thn 56 dao dong: (@ = Bl T=2n\l-§=—;— Lwu'y: T~-JZ§T~—1—-)

: T
= Thay ddi chién dai: 2'—=—f-'—=£= £?-= b
' : o, §, T £y £,

a Con léc dom: [¢, £4,,g] = T-JT’:!:T2 [,ﬂ Zz,g] = — TT

= Trong ciing trong mot khoéng thoi gian At : con Iic (1) thuc hlt;n du‘qc N; dao ddng, con lic

2

(2) thyc hién dige N, dao dong, ta c6:[At=NT, =N,T,| & f.__‘g_z = (%-)

. 1£2 & 1

8. Con lic trimg phimg: Cho hai con lic don dao dfng diéu hoa trong hai mit phéing song song
v6&i nhau ¢6 chm ki Ty va T,

T,.T,
|i| '_Tzl
b) Goi Nl, N, 1in luot 13 s6 dao dong ciia con, lic don T1 va T, trong mdt chu ki tring phiing.

Néu [Ty > T 0=N,T, =N, T, =(N, +1)H Néu[T) <Tz: 0=N,T, =N,T, =(N, ~1)T,|

X Chi y: Ngoal cach lam tren, ta c6 thé tim khodng thoi gian glua hai 1an t;ung phiing dyra theo
cach tim boi s6 chung nho nhit cia T; va Tz Tixc 13 lay Ty/T>= a/b=phén sb gian
= [0=bT, =a T

9. Bai toAn dong ho ch@y sai: Goi Ty, Tz 1An hrot 12 chu ki ctia con lic ddng hd khi chay ding va
khi chay sai. Lugng thoi gian ddng hd chay sai trong thoi gian t 13:

0=AT, |%pp k8 A Ag Dy
| 2 R 2R 20, 2g, 2D
Néu: @ =0: chay dling; 0 >0: chay chim; 0 < 0: chay nhanh.
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[® Chit y: Cong thirc trén 4p dung khi h,d << R;Af << £;Ag <<g;D, <<D:
——Cong thirc téng quét (bung): |0 =—A—T t= LT, t= LY —T“
T, T, T, :
10. Chu ki ciia con lic don thay @6i khi chiu thém tic dung ciia mdt ngoal e khong dasdi
10.1. Lwe dlen tru-o'ng

a) Luc dién trudng: Fa =q.E . Néu q > 0: Fa T™ME ; Néu q<o0: Fa TN E. Dc,") I6m: |F, =|q|.E

b) Céc truong hop: : ,
Trudng hop Fa 4l P Fo TN P Fo LP.
T'=2n i g‘=g+lglFi g‘=g*lglE tanﬁ-—qE =2 +( )2= £
g e n m cosP
10.2. Lwc quéin tinh
a) Lyc quan tinh: ; D6 16n lyc quén tinh:
+ Néu hé quy chifu chuyén dong thing nhanh din déu; Fy ™ v
+ Néu hé quy chifu chuyén dong thing chdm din deu Fa ™V
b) Cic trudng hop: : .
Trudng hgp Fadl P E NP Fq{ 1P
Tl:szZ g=g+ta | g'=g-a tanp==; g'=g?+a’ =—E_
g' 4 cosf

Néng cao: Xe ¢ uyén dong trén mit phing nghiéng gbéc o, xe chuyen ddng tir trén xuong,
hé s6 ma sat giita bénh xe véi mit duong la p.

tﬂﬂﬁ sino — I.ICOSU. ;g,=gcosam

cosa+psma.

T
cosQ

Néu bd quama sat (u=0): P = a; g'=gcosa — |T'=

® Chi y: Truong hqp ngoai lyc Fa theo phuong ngang, khi vat & vj tri con bang sgi day hgp vdi
phwong thing dimg géc B. Taco: g'= B s =T,/

cosp
10.3. Lirc ddly Acsimet

Luc ddy Acsimet; Fa= —VoDaé = D¢ I6n: |E, =V,D.g
Goi Dy 13 khéi lugng neng ctia chit khi, D 13 khoi hrong riéng cia quéi n3ng.
T 14 chu ki dao d"ng diéu hba trong chin khon&IT' 1a chu ki dao dong trong chét khi

g=g(1—5—) =T+ Do

0=—0
2D

CHU PE 4. CAC LOAI DAO PONG
L TOM TAT LY THUYET

1. Hé dao djng: Hé dao dong gdm vit dao dong va vét tic dung lwc kéo v& 1én vat dao dong.
2. Cic loai dao djng :

2.1. Dao dqng twr do

a) Dinh nghia: Dao d()ng tr do 1a dao dong ma chu ki (tAn s6) chi phu thuoc vao cac dic tinh cia
hé ma khong phu thudc vao cac yéu t5 bén ngoai.

b) Piic diém:

- Dao dong tu do x4y ra chi dudi tic dung ciia ndi luc.
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- Dao ddng tur do hay con duge goi 13 dao ddng riéng, dao dong véi t?m sé gbc riéng ®,.
¢) Didu kién d& con lic dao djng tw do 1 ’ ] .

Céc lyc ma sét phai rét nho, c6 the bd qua. Khi 2y con lac 16 xo va con lic don s& dao dfng
mai mai vdi chu ki riéng. :

- Con lic 10 xo: dao dgng véi chu ki riéng T, = 211:\[% (T chi phu thudc m va k)

- Con lic don: dao ddng vdi chu ki riéng: T, =27 \l?—
g !

B> Chi y: Con lic don chi cé thé thé coi 1 dao dong tw do néu khong dbi vi tri (@€ cho g = const,
T chi phu thudc £)
2.2. Dao dong tit din :
a) Pinh nghia: Dao dong t4t dAn 13 dao d6ng c6 bitn d§ giam din theo thoi gian.
b) Nguyén nhén: Do lirc cin va ma sit ciia mdi truong

- Dao dong tét din cing nhanh néu moi trudng cang nhét (luc can cang 16n) va ngugc lai.

- TAn s6 dao dong cang mhé (chu ki dao dong cang 16n) thi dao ding tit cang chim.
c) Dao démg tht din chim:

- Dao déng didu hod véi thn s6-géc ridng o néu chju thém thc dung ctia lyc can nhé thi duge
goi 13 dao dong t&t din cham.

- Dao ddng tit din chim coi gin dfing 13 dang sin v6i thn s§ gbc rigng o, nhung bién 49 gidm
din v& 0. '

+ Con l5¢c 1 xo dao d6ng dong tit din chim: chu ki T~ 21\'.\[%

+ Con lic don dao ddng tit din chim: chu ki T =~ 2% JZ
‘B
B Chi §: Dao dong t4t din c6 thé coi 12 dao dong tw do néu coi méi trudng tao nén luc cin ciing
thudc vé hé dao dong.
d) Dao dgng tit din c6 lgi va cb hai:
+ C6 lgi: ché tao bd gidm xéc & 6t6, Xe mAy,...
+ C6 hai: ddng hd qua lc, chiéc vong,...
2.3. Dao dong cwdng birc _
a) Dinh nghta: Dao ddng cudng birc 12 dao ddng trong giai doan &n dinh do tic dung clia ngoai hyc
bién thién didu hoa theo thdi gian cé dang F =F, cos(Qt+9); Q=2xf
£13tin s6 chia ngoai huc (hay tin s8 cung birc), Fo 12 bién d6 ciia ngoai lirc crdng birc.
b) Dic dim: ,
Khi tic dung vio vat mdt ngoai lrc F bién thién didu hoa theo thoi gian F=F, cos (Qt + (p) thi
vat chuyén dong theo 2 giai doan:
* Giai doan chuyén tiép:
- Dao d6ng cia hé chua én dinh
- Bién @6 ting din, bién d0 sau 16n hon bién 46 trudc
* Giaf doan 6n djnh:
- Dao ddng d4 én dinh, bién @6 khong dbi
- Giai doan 6n dinh kéo dai dén khi ngoai lwc ngimg tic dung
- Dao déng trong giai doan ndy dugc goi 12 dao déng cudng birc
c) Pic didm ciia dao ddng tit dim:
- Dao ddng cudng birc 13 diéu hoa (c6 dang sin).
- Thn s8 géc cita dao déng cudng birc (o) bing thn s6 gbe () cha ngoai lyc cudng birc:
0=0Q
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- Bién dg cua dao  dong cudng birc ti 16 thuén vdi bién d§ cia ngoai luc (Fo) va phu thudc vao
mbi quan hé giita tAn s6 ciia dao dong riéng (fy) va tin s6 dao dong cuong buc (f), phuc thugc vao
ma sat. i
2.4. Dao dong duy tri (T dao djng)

a) Dinh nghia: Dao djng duy trl 13 dao dong c6 bién d§ khong thay ddi thco thoi gian,
b) Nguyén tic dé duy tri dao djng: .

-Dé duy trl dao dqng phal téc dung vao hé (con lac) mét lyc tuin hodn véi thn sé riéng. Ly
nay nho khéng lam blen ddi tan s riéng ciia hé.

- Cich cung cép: sau mdi chu ki Iyc ndy cung cap mdt ning lugng dung bing phan ning
lwgng da tiéu hao vi nhigt.
¢) Ung dung dé duy trl dao d9ng trong con lic dong hd (ddng hd co day cot)

X> Chit y: Dao déng ciia déng hé qud ldc sy tie dao dong

3. Hién twong cdng hiréng co hoc

a) Dinh nghia: Cfng hudng 13 hién twgng bién 4o dao dqng cuong birc tang nhanh dot ngdt dén
mot gla tri cuc dai khi tﬁn 80 cla lyc cudng birc béng tAn s6 riéng cuia hé.

b) Pitu kign xdy ra: ©= @, hay Q=a,. Khidé: f=1f ; T=T.

¢) Dic diém:
- Véi cung mdt ngoai lyc tac dung néu ma sat giam thi gia trj cuc dal ciia bién d¢ ting
- Lyrc cén cang nhd — (Amay) canglén — cong hudng ré — cong hudng nhon.
- Lyc cén cdng 16n — (Amax) cang nhd —> cfng huéng khéng rd —> cfng hudng ti.
d) Ung dung:
- Ché tao tin 56 k&, 1én day dan,...

IL CONG THUC GIAI NHANH

1. Dao dng tit dan
1.1. Dao dgng tit din ciia con lic 1o X0
Goi A 13 bién dg dao dong ban dau A 12 bién d6 con lai sau 1 chu ki,...A, 13 bién 6 con lai
sau n chu kK. .
@. Tinh d% giam bién d6 sau mdi chu ki dao d6ng (coi 12 béing nhau sau timg chu ki)

" . s . | Daodongtheo |
Tong quéat Digo dgng theo i sl phuong thfmg dimg
phuong ngang phéng nghi€ng géc a 6 lrc cin Fe
_AF, 4pmg 4pumgcosa A _AF
Tk k : k k
@. Tinh thoi gian va quang dudng vat di duge cho dén khi dimg lai: '
- s 2E 3
= Tinh d¢ gidm bién dd sau mdi nira chu ki: |o === |(Nam ngang F,, = umg)
. k [
. A A . \ 5
= X4c dinh s0 nira chu ki dao déng (n): [——0,5<n<—+0,5((n 12 s6 nguyén), A: bién dj ban dau.
o o -
T

= Thoi gian ciia dao dong: |t = n.—2-

= Quing duémg dao dong: S =n.(2A -n.0) =n2A -0’ ol

X Chii y: Néu vat dimg lai tai vi tri cdn bing ban d4u (16 xo khdng bién dang)

1, .2 _kA?
Ska —!Aml E,S = |S= 2E

®. Tinh s§ dao déng dén khi vit ding lai: |N =—-
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@. Tinh tc d6 trung binh trong sudt qué trinh dao dong: v=

®. Tinh vén tbc cuc dai: Vat dat tc do cire dai khi vat di qua vi tri cén bing dong 14n dau tién.

_ Vl i cin béng d(’l\)llg Fms=Fan & pmg = k X, = X, = il'“:(lg_;
- Ap dung PLBT Niang lrong: %mem +-;—kx‘2, +pmg(A—|x, ) = —;—kAz

D | Viax = m(A—|x°D

=g, + 108

®, Tinh chiu dai ciia 16 %o khi v4t di qua vi tri can bang: £, ={,+ e

xO

@. Tinh khoang cich xa nhit ciia vat so véi vi tri cAn bing O khi vat dimg lai: AL, =%
1.2. Dao ddng tit din ciia con Iic don

Goi a, 12 bién @ goc lic ban dAu; Fc 13 Iyc can ciia méi trudng. Coi dao ddng I tit dan
chim.

g : 4F, AF
@. Tinh d§ gidm bién d6 gdc sau mbi chu ki: |[Aa=—C= —Pc—
mg

P6 giam bién @6 dai trong mdt chu ki dao dgng: |AS = Aa.l

@. Tinh s6 dao déng cho dén khi vat dimg lai: [N = % - S8 1An vit di qua VICB: [N, =2.N
QL

@®. Tinh thoi gian dao dong ctlia vét: [t=N.T = N.Zng
: g

_ mglay
~ 2E
®. Gia sit sau n chu ki bién d6 goéc conlai 1a a. Dé dao dong duy tri véi bi€n d9 géc a,, thi phai
ding mét déng co nhé cung cip con suéit trung binh cho hé biing bao nhiéu?

AE mgl(of-o?)| . e
P e (Luvu y: et,ao donvirad, 0.=3" = 1800 :3,14=0,0523 rad)

@. Tinh quing dudng vat di durge cho dén khi dimg lai: -;—mgeaz =|Ac|=F.8 = |8

13. B} gikm niing lryng twong abi: |—=~2=2; (i‘ﬁ: 12 49 gidm bién 46 twong a5i sau mBi
chu ki) :

1.4. Con lic don dao ddng tit din, m3i chu ki ning lugng gidm x%, ban dau ¢6 bién 4§ géc o, héi
sau bao nhiéu dao d6ng bién dd gbc con laild o.?

-1 1—cosa
1 =108ax 1—cosa.,
0

2. Cong huwdng co: Tan sb dao ddng riéng bing tin s6 dao dong cudmg birc (tﬁél s6 ngoai lrrc cu‘fmg
birc)

(=foT=-Te g=0=0/= A,

[ Chit 2 |f—f,| cdng nho thi A, cing 16n.
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| CHU PE 5. PO LECH PHA. TONG HQP DAO DONG

1. D§ léch pha ciia hai dao dong
Xét hai dao dong diéu hoa cung thn 58, c6 phuong trinh:

=A, cos(at+q,) va x, =A, cos(wt+ q)z)
Do 1éch pha giira hai dao dc_mg X1 V& X, & ciing mot thoi diém 13:

: Ap=q, -,
* Céc truedong hop:
Trwong hop Do léch pha Két ludn
1 Néu Ap>0: 0, >, | Dao dong x, sém pha hon dao déng x;
2 Néu Ap<0:9, <o, Dao dfng x, tré pha hon dao ddng x;
\ Hai dao ddng ciing pha (d6ng pha)
3 Néu Ap=k2n x5_A ’
y X, A,
Hai dao dgng ngugc pha
4 Néu Ap=(2k+D)n x| Ay |
X, T A,
Hai dao dong vuong pha
5 Néu Ap=(2k+1)= x5 Ay
2 Az +—= A2 =1
2. Téng hop dao dgng

2.1.Bai todn 1: Mot vgt thyrc hién déng thori hai dao dong diéu hoa cling phmmg, cling tin sb co

| phuong trinh: x, = A, cos(wt+q,). v& x, =A, cos(wt4+,). Tim phuong trinh dao djng téng

hop?
Giai:
- Dao déng c6 phdro'ng trinh: x, = A, cos(wt+9,) <> A,
- Dao djng c6 phuong trinh: x, = A cos(o)t +0,) A :
- Dao dongtongh,qp: x=Xx;+ X =Acos(wt+ @) <> A:A= K—; + X;

*Biénd dao dong tdng hop: A =4/A? +A2Z+2A A, cos(p, ~@,)

Hay: |A=4A2+A%+2AA,cosAp

—> Bién do dao dong tdng hgp khong phu thufc vao tin sb (f) ma chi phu thugc vio Ay, Az va Ag.

A;sing, +A,sing,
A cos@,+A,cosg,
— Dé ldy duoc 1 gi4 trj clia @ ta v& gian dd vecta.
*Mit s6 trudng hop diic bigt:
- Trudmg hop 1: Neu A@ =k2n(k € Z) — Hai dao ddng x,, X, cling pha (A TT A )
: {A A +A,=A_
o=q,(9=0,)

* Pha ban déu ctia dao dong tdng hop: tanq: =

=9 ; 0[P Puc] .
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- Truwdmg hep 2: NénAg = (2k +1)n(k € Z) — Hai dao ddng xy, x, ngugc pha (X,’ ™ }Tz)

{ =|A,-A,|=
(Pz(pl(Al >Az);(P=(Pz(Al <A2)

- Trudng hep 3: NéuAg = (2k + 1)—725(1( € Z) — Hai dao ddng x4, X, vudng pha (f_x; 4 X;)

— A =\’Af +A2

) A=2A cosé(-E
- Trudng hop 4: Néu A=A, — .
_0to,
=7

- Téng hop hrgng gide: x =x; + % = A, [cos(mt +@, ) +cos(ot +q, )]

=24, cos(———q)2 —® )cos(mt + 2P )
2 % 2

1 CDS((Pz "(Pl)
2

Dic bigt: Néu Ap= 2% _120° 5A= A=A,
i 3

-Bién-d§ dao-déng téng hop: A=2A

> Chi y: |A —A,|<A<A +A,
2.2.Bai toan 2:

Mgt vt thyc hién ddng théri n dao dong didu hoa ciing phirong, ciing tin s6 x;, X2,...%,. Tim
phwong trinh dao ddng tdng hop.

Giai:
* Céich 1: Tong hop theo phwong phép gian dd vecto Fresnel
- Tong hop 2 dao déng mot
- Téng hop 2 dao dong cung phuong trirde, vudng géc,..
* Cach2: Phuong phép hinh chleu
- Biéu dién cic dao dong didu hoa béng cic vecto trén hé truc toa dd Oxy

X=X +X+...+X%, <—>A—A +A +...+An
A =A, A, +o.FA,
A=A +A, +.TA

- Bién @6 dao ddng tdng hop: |A =, ’A: +AJ

- Pha ban d4u ciia dao déng tdng hgp duge xéc dinh: [tang = A—y

X

* Cach 3: Ding may tinh (FX 570 MS; 570 ES)
- Giai bai todn: x =x; + X,
- Bwge 1: Vio hé MODE| = [2] = trénman hmh hién th1 m
- Burére 2: Nhép sb ligu
&)= [SHIFTO)| = [o,ad)] = [ = . = [SHIFTQ)| => [p, (rad)|
® Luwu y: Khi nhip goc, néu dung don vi d0 thi trén man hinh may tinh hién ﬂ]l (D), nén nhip goc
don vj rad thi trén man hinh hién thi (R). C6 the tdng hop nhidu dao ddng.
- Buréie 3: Bém két qua
+May FX 570 ES: [=j chorakét qui: AL ¢ .
+MéyFX 570 MS:  [SHIFT|[+][=] cho ra A; [SHIFT| = cho ra ¢
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CHUONG Ii. SONG CO

CHU BE 1. BAI CUGNG VE SONG CO

L. TOM TAT LY THUYRET

1. Hién twong séng trong ce hoc :
Thi nghiém: Cho miii S cham vio mit nude tai O, kich thich
cho cin rung dao dong, sau mot thoi gian ngan, mau nit chai & M
cung dao dong Viy, dao dong tir O da h’uyen qua nudc t¢i M. Ta
ndi, da c6 song trén mit nwée va O 13 ngudn song.
(B Chvi §: Nt chai tai M chi dao dgng nhip nhé tai chd, khong
truyén di theo séng,
2. Djnh nghfa va dic diém séng co
a) Dinh nghm' Song co hoc 13 qua trinh lan truycn dao dong co hgc theo thoi gian trong moi
trrdng vit chit dan hdi.
b) Piic diém: Khi séng truyen qua, cac phén tir ctia mbi trudng chi dao dong quanh vi tri cAn bing
ctia chiing ma khéng chuyén ddi theo song, chi c6 pha dao dong ciia chiing dwge truyén di.
3. Phén loai
Cin ctr vio mbi quan hé giita phu'ong dao dong clia phin tir méi trudmg va phuong truyén
séng, séng co hoc phan ra 1dm hai loai 1a sang ngang va song dpc.
. S(’mg ngang: 13 séng ma phin tir moi trudng dao dong theo phwong viiéng goc véi phirong
truyen séng.
MBéi trudng truyén song ngang: Réin va b& mit chit long.
@. Séng doc: 12 séng ma c4c phin tir dao dong doc theo phwong truyén séng.
Mbi trudmg truyén séng doc: Réin, Iong va khi.
®> Chii y: Song co khong truyén dugc trong chin khong
4. Céc dai lwgng dic trung cho séng

Chiéu truyén séng -
E I
/™ D/ INE N
SNBSS WS

Cc G

@. Chu ki, tan 56 song (T, f): Moi phén tir trong moi tru'o‘ng co song tmyen qua dao dgng cung
chu ki va tén sb bing chu ki va tin sé cia ngluon séng, goi 14 chu ki va tAn sb ciia s6ng. ‘
séng nguan 2 séng nguén ? m
@. Bién do sﬁng (A): Bién do song tai mot diém trong khong gian chinh 1a blen d6 dao dong ciia

mdt phin tir méi truedng tai diém @6 khi c6 song truyén qua.

Thc té: cing ra xa tim dao ddng (nguon song) thi bién d6 séng cang gim.
®. Bwérc séng (\):

* Céch 1: Budc séng 1a khoang cich giita hai diém gin nhau nhét trén cing phuong truyén
song dao dong ciing pha.

* Cach 2: Budc song 13 quing dudng ma song truyén dugc trong thoi gian mdt chu ki dao
ddng cuia séng,

A=vT=

= | <

* Céch 3: Budc séng 12 khoang cich giita hai dith séng lién tiép.
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©. Téc @) truyén song (v):

2 z

= Toc 46 truyen song 1a toc do truyén pha ciia dao dong (khéng phai 13 vén téc dao dong ciia

phén tir méi trudng). r
= Téc dd truyén song 13 quing dudng ma soéng truyén di duge trong mdt don vi thoi gian.
As :
V=—
At

(Trong @6: As 1a quing dudng ma song truyén dugc trong thoi gian At)

= Téc d6 truyén séng phu thudc vao ban chit ciia mdi trudng nhu: d¢ dan hoi, mét do vat chit,
nhiét 9,...

= P&i v6i.mot moi trudng nhét dinh thi tdc d6 truyén séng c6 gia tri khong dbi: v = const.

v=2»—=?»f
T

@©. Niing lwgng séng (E): '
= Niing lugng ciia song 13 ning lugng dao dong cia mot don vi the tich mdi trudong khi co
séng truyén qua. :

= Niing lrgng séng ti 16 thudn véi binh phwong bién d¢ song: E = —;—mco’A2 (m 13 khéi hegng

ciia phén tir c6 bién 4§ A).

= Qua4 trinh truyén song 13 qua trinh truyén niing hrong.
a) Song théng: séng ﬂqyén theo mot phuong (vi du: séng truyén trén sgi day dan hdi 1i tudng)

[E=const=>A= const| !

b) Séng phiing (Séng trén): séng truyén trén mit phing (vi dy: séng truyén‘ mit mat nudc)

Gon song 12 nhﬁ‘qg vong tron dong tim —> ning lugng séng tir nguon trai déu trén toan b
vong tron d6. Coi niing lwgng song dugce bio toan khi truyén di. ‘

1 1

E = =A TR

¢) Séng chu: Song truyén trong khong gian (vi dy: séng am phit ra tir mt ngudn diém)
Miit séng c6 dang 1 mjt cau — niing lugng song tir ngudn trii déu trén toan bd mit cau.

E~ —1—2 =A~ LN
R R
4. Phwong trinh séng
a) Phuong trinh séng tong quit i , A
Gia sir phuong trinh dao dgng song tai nguon O cb dang: 0 M X
» u, =Acosot :_____: ’
Phuwong trinh dao ddng tai M, cich O mdt doan 1a d c6 dang; - d

u, = A, coso(t _g) = AMc0321c(-t——g) = A cos(mt — 2113-(1) (BK. t= -‘-i-)
i v T A \'

Nhin xét: Cngra ngudn thi dao ddng cing tré pha. Séng truyén tir noi sém pha dén noi tré pha.

A A P

Gia sir nguon séng tai O, song truyen qua cac diém M, N, P, ==
Cho phirong trinh séng tai N: u, = Aycos(wt+@y ). Viet phuong trinh dao dong song tai M, P.

b) Céch viét phwong trinh séng g gt ol

e Tai M: dao dong sém phahon N = |uy = AMcos(mt+ oy + ZnT)

x NP
e Tai P: dao dong tré phahon N = |u, = Al,cos(cot +0y —ZnT)

CAM NANG VAT Lf 12 NAM 2014 (19)



CHUONG IL SONG CG w [ & PO MINH TUE - LUU VAN XUAN

¢) Y nghia ciia phmmg trinh séng

e Tai mdt diém xéc dinh trong moi trlm‘ng d= const Lac déuyla mgt ham bién thién didu
hoa theo thoi gian t véi chu ki T. Ta ¢6 dudng sin thoi gian.

= Tai mdt thoi diém xdc dinh: t = const. Liic d6 um la mdt ham bién thién diéu hoa trong
khong gian theo bién d v&i chu ki A. Ta cé dudng sin khong gia
5. B¢ 1éch pha
a) Téng quét: Gia sit phwong trinh dao dong tai ngudn c6 dang u, = Aycos(wt+q,)

Xét 2 didm M, N trén mit chit 1ong céch ngudn O 14n hrot 13 dy, dy. Phwong trinh dao déng
- ZR%‘—) Uy = ANcos(mt + 0, —Zn%—) . D9 léch pha giita

tai M, N 14n Iugt I3 Iy = AMcos(mt +,

hai diém M, N tai ciing mot thoi diém: |Ag = %(dz'—dl)
b) Dic bigt: Néu hai diém M, N nim trén ciing phwong truyén séng 0 M N X
Ap=gn a8 L pepl a0 d
A T v v v d,
V6i d = MN: 12 khoang cich giira hai diém M, N. d,
Céc trudng hop:
Tewime Néu hai diém M, N | Néu hai diém M, N Néu hai diém M, N
g hop dao d6ng cling pha dao déng ngurgc pha dao @dng vudng pha
Do léch pha A =2kn - Ap=(2k+1)n =(zk+1)§
d=k\ hul A i A
Khoang cich d =MN d_(2k+1)2 d—(2k+l)z
(k o 1: 2! 3:"--) (k= 0, 1, 2,...) (k= 0, 1, 2,...)
Khoang cich gin nhit d; =2 i =072 dyy =A/4

B> Chi §: Séng truyén tir noi dao déng sém pha dén noi dao dong tré pha hon.

6. Téc dp truyén séng vi van tbc dao ddng ciia phin tir mdi trwimg

v=&=?\.f
T

= Téc d6 truyén séng: 13 tdc dd truyén pha ciia dao dong:

Vin tdc dao dong cilia phin tir méi trudng: v, =u'=-Asin(ot+0)

= Vin téc dao dong circ dai ctia phin tir méi trudng:

Vi =@A=2nfA = 2EA

IL. CONG THUC GIAI NHANH

7\.=V.T=-K
f

1. Budc song:
X Chi y:

© Cho biét khoang céch giita n dinh séng lién tiép 13 d:

d=(n-1)a

= Cho hé séng tron ddng tAm trén mit chét 16ng, khoang cich lién tiép giita cac gon séng tron
lad: A=d.

= Néu cho ban kinh ciia cic vong tron ddng tm lién tiép 13 Ry, Ry,.. Ry
A, oA ,
A=—1—2 "1l v =R,-R,, A,=R,-R,,.
n
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= s AS A
2. Toc d§ truyén séng: |[v=—=—=Af
¢ dQ truye g AT

3. Niing hrong séng: |E = %DcozA2

4. Bién 49 séng: Séng truyén thing [A = const}
A _ —R—’ ; Séng cAu: B By
A2 Rl AZ 1

Song P_héng (tron):

5. Phuong trinh s6ng: [u,, = A,coso(t —-(1) = AMCOSZTE(—;‘——%) = A cos(wt— Zn%)
v

6. Dd l&ch pha: D§ 1éch pha gifta 2 diém bat ki trén mit chét léng |Ap = gﬁ(dz -d,)

D3 1&ch pha ctia hai diém trén cliing phuong truyén séng: |A@ = 2n i 2_;‘ d_ =2nf. a_ cofi—
v v Vv

X Chi y: cang ra xa _nguén dao dong cang tr& pha; séng truyén tir noi sém pha dén noi tré pha
hon. : i

At T . '
7. Chu ki séng: |T = o | (n 13 s6 14n nho hay s6 dinh séng quan sat dugc trong thoi gian At)
n gy .

CHU DPE 2. NHIEU XA VA GIAO THOA SONG CO

L. TOM TAT LY THUYET

1. Hién twgng giao thoa song co’

Dung mot thiét bi d8 tao ra hai ngudn dao dong cling tAn s6
va cling pha trén mét nudec.

Két qui: trén mit nudc tai ving hai séng chong 1én nhau
xuét hién hai nhém dudng cong xen k&: mdt nhom gom cac dudng
dao dong v6i bién dd cuc dai va nhém kia gbm céc du'ong dao
dbng véi bién d6 cuc tiéu (hoic khong dao dong), c6 1 dudng
thing 13 dudng trung truc ciia $;S;.

X Chi y: ‘

® Hinh anh quan sit: c6 1 dudng thing, con lai 13 cac dudng
hypebol nhén Sy, Sz 1am fi€u diém.

= Néu hai nguén S;, S; dao dong ciing pha: dudng trung truc cila
S1, Sz dao dong cuc dai.

= Néu hai ngufm S, S, dao dong ngugc pha: dudng trung truc ciia
81, Sy dao dong cuc tleu
2. Pinh nghia: Hién tmmg hai séng két hop gawpj nhau trong khéng |
gian co nhzmg vi tri bién dg song dugc ting cuwong (dao dong cuc dai) |~
hodc bi gidm bét (dao dgng cuc tiéu), thim chi trigt tiéu (khong dao 7
' d‘ong)

3. Diéu kién c6 giao thoa: Pha1 6 ngudn song két hop

Pidu kién dé hai pguon Si va S, 13 ngudn két hop 1a:

@ Cing tan s0 f (ciing chu ki T).
@ D} léch pha khong ddi theo thoi gian.
[® Chii y: Khong nhét thiét phai ciing bién do.
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4. L thuyét vé giao thoa séng trén mit chét léng )
® Xét hai nguon song ket hop Sy, S; trén mit chat 16ng:
{ul = A,.cos(ot +a,)

u, = A, cos(ot+a,)

a P lach pha gifta hai ngudn Sy, S, 1a:
= Xét mot diém M trén mit chit 16ng, céch hai ngudn Sy, S; 1n hugt I3 d; va dz. Coi bién d6
song khong bi suy gidm trong qua trinh truyén song.
= Phuong trinh dao dong tai M do séng tlr ngudn Sy, S, truyén t6i 13

u,y = A,.cos(ot+a, — 275-1—‘) va|u,, =A,.cos(ot+a, — ?n—%—)

= P§ 1éch pha ctia hai dao ddng upv va upy tai M & cling mdt thoi diém bing:

: d,—d d,-d
Ag, =2n—2—L—(0,—0,)=2n—2—L—Aa M
Py Y (o, ‘ 1)’ : x d, 4
= Hiéu khoéang céch fir hai ngudén dén diém M:
d,—d, =20, , Aoy S, 5,
2n 2n

Phuong trinh dao ddng tdng hop tai M c6 dang:

= Bién d dao ddng tdng hop tai M:

Ay = \/Al2 +AZ+2AA, cosg,,

®. anb’ng hep 1: Tai M dao dng véi bién dd cuc dai.
e Dieu ki¢n: hai dao dong tai M cing pha = Ag,, =k.2x

dz—d,=—3—:—7\.+kx (ke Z)

° Bién d§ dao dong curc dai:
@®. Truing hep 2: Tai M dao dong véi bién d6 cyre tidu.
e Piéu kién: hai dao dong tai M nguoc pha = Ag,, =(2k+1)=n

dz—d,=%%7\.+(k+0,5)7\. s(ke Z)

* Bién d¢ dao ddng cyc tifu: |Al" =|A, - A,|
© Truing hep thwdng gip: A;=A,=A

° Bién d§ dao dong thng hop tai M: |A =2A cos(%‘—“—)

* Bién d§ cuc dai: Amax = 2A ; Bién d6 cyc tidu: Amia = 0. ‘
5. Mt s triwdmg hop diic bigt
®. Trudng hgp 1: Hai ngudn két hop dao dong ciing pha.

© P§ 1éch pha: Ao, =0 hodc Aa=k.2xn

= Bién d dao dong tbng hop tai M: A, =2A

dz—dl
cos(m Y )l

= Piéu kién cé cuwc dai va cuc tidu giao thoa tai M:
= Diéu kién c6 cwre dai giao thea:

=> Piu kién c6 cure tifu giao thoa: |d, —d, = 2k + 1)% =(k +0,5)A

@. Trwdng hop 2: Hai ngudn két hop dao déng ngwrge pha.
= P4 1éch pha: Ao =7 holic Av.=(2k+)x
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d,-d, =
~e=)

= Bién d9 dao dong tdng hop tai M: A, =2A 5

cos(m—=2——-=L

= Piéu kién cé cuc dai va cuc tiéu giao thoa tai M:

= Didu kién c6 cwe dai giao thoa: |d, —d, = 2k + 1)-’21 =(k+0,5\

= Diéu kién c6 cwre tiéu giao thoa:

©. Trudng hop 3: Hai ngudn két hop dao dong vudng pha.
= P§ léch pha: Ao =-’2£ hodic Ao, = (2k + 1)%

= Bién d¢ dao dong téng hop tai M: A,, =2A cos(ng”)\‘;dl —%)

= Pidu kién c6 cyc dai va cyc tiéu giao thoa tai M:

=> Diéu kién c6 cwe dai giao thoa: |d, —d, = (k +%)7\,

= Pidu kién c6 cure tiéu giao thoa: |d, —d, = (k +%)7\.

= Bién d9 dao dohg ciia céc diém nim trén dudng trung truc caa S;S: AM =A2
6. Xét cAc diém nim trén dwong ndi tim cita S; va S, '

b

= Khoéng céch giira hai diém dao dong cuc dai (cuc t_iéu) ghn nhau nhit bing: 5
= Khoé,ng céch giffa mot diém cyc dai va mét didm cuc tiéu gin nhau qhét bing: %
= Hai diém cyc dai gin nhau nhét dao dong ngugc pha nhau.
7. Ung dung
- Nhin ra dugc hién twong giao thoa — khing dinh c6 tinh cht séng
- C6 thé xéc dinh duqc céc dai lugng v, f.
8. Sy nhiéu xa ciia s6ng
Hign tugng song khi gdp vgt cdn thi di léch khoi phirong truyen thang ciia song va di vong
qua vdt cin goi la sy nhiéu xq ciia séng.

IL. CONG THUC GIAI NHANH

1. Xét hai ngudn két hop: u, = A, cos(@t+o,) vd u, = A, cos(t+a,) véi Aa=a, -0,

i —Aa.

2. D léch pha cita hai dao dng tai diém M céch Sy, S lan lugt di, da: |{Agy =27 9

, Ax. A
3. Higu dudng di tir M t6i Sy, Sz: |d, —d, =2—°‘x+ Z“;Mx

4. Phuong trinh dao ddng téng hop tai M: = Téng hop bing may tinh
| .

5. Bién d dao dong thng hop tai M: |A, =/AZ +A2 +2A,A, cosAg,,
6. Tai M dao ddng v6i bién 46 cuc dai: hai dao dong tai M cing pha = A(p,\; =k2n

Ad=d,—d, =—ég7t+kl (k € Z); Bién d¢ dao dong cuc dai:
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7. Tai M dao dong v&i bién d6 cuc tiéu: hai dao dong tai M ngugc pha = Ay, =(2k+Dn

Ad=d, —d, =2%3 + (k +0,5A| (k e Z); Bién 46 dao dong cyc tidu: [AT" —|A, - A,
2t o '

8. Néu hai ngudn c6 cling bién do: A;=A,=A

Bién d6 dao dong tdng hop tai M: |A,, =2A cos((—pz'—“‘—) A =2A]3]A4 =0|

9. Mot s trdmg hop dic biét
a) Trudmg hop 1: Hai ngudn két hop dao déng cling pha

Pidu kién cuc dai: .;ADleu kién cuc tidu: |d, —d, = (2k + 1)5 =(k +0,5\
b) Trudng hop 2: Hai ngudn két hgp dao déng ngwroc pha
‘ - A .n . A‘ A . A -4
biéu kién cuc dai: |[d, —d, =2k + 1)—2— =(k+0,5)A| ; Diéu kién cyc tiéu: m
¢) Trudng hop 3: Hai ngudn két hgp dao ddng vudng pha

Didn kién ey dai: |d, —d, =(k +%)x . Didu kign oy tidu: [d, —d, = (k+ %)x

10. Diéu kién dao dong cing pha, nguoc pha, vudng pha v6i 2 ngudn: cho hai ngudn dao ddng cling
pha.
a) Tong quat Piém M nim céch S;, Sy 1in lu'o“t lad; vad,.

- Piém M dao ddng ciing pha v6i 2 ngudn: |d, +d, =2k

- Piém M dao ddng ngwoc pha véi 2 ngudn: |d, +d, = (2k+1)A

- Piém M dao dong vudng pha véi 2 ngudn: |d, +d, = (21<+1)-’21

b) Pic biét: Piém M nim trén dudng trung trwc cia S;S; (di = dz = d).
- Piém M dao ddng ciing pha v6i 2 ngudn: [d =1

- Piém M nguoc pha 2 ngudn: |[d = (2k +1)% = (k+0,5|

- Piém M vubng pha 2 nguén: |d =(2k +l)%

11. X4c dinh sb didm cyc dai, cye tiéu:

Cin nhd: Xét cac diém nim trén duong n01 S1, S2. Khoéang cach giira 2 diém cuc dai (hodc
cue tidu) gan nhau nht 1a A /2, khoang cach gin nhét gifta 1 diém cuc dai v 1 diém cye tidu 13
A/4. Hai diém cyc dai gan nhét thi dao dong ngugc pha nhau. Khong bao gi¢" tinh 2 ngudn nhé!
a) Loai 1: Xac dinh b diém dao ddng cuc dai, cuc tiéu trén doan 8182
* Néu hai ngudn S}, S; cing pha (hoic ngugc pha):

58 4| s virin 1h phin nguyén, x 14 phin thip phiin (dx).

A
-Hainguéncﬁngpha |Nm—2nJ [ —2Jneux<05 neux>05

- Hai nguon ngugc pha thi ngugce lai v6i hai nguon cimg pha (thay cyc dai bang cure tidu)
* Néu hai ngubn vudng pha: sb diém dao dong cuc dai bing s6 diém dao dong ‘cuc tidu.

————-—SS ——1— <k< ————-SS —-1— =k

A 4’— 7— A4 . ]

b) Loai 2: Xéc dinh s6 diém dao ddng cuc dai, cuc tiéu frén doan MN bat ki.
- Tinh: Ady; =d,,, —d,, Ady =d,y —d;y (Gid st Ady <Ady,)

- Gidi: |Ady <(d,—d,)<Ady|(keZ) = k
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12. X4c dinh s6 diém cyc dai cling pha voi ngudn, ngugc pha véi ngudn trén doan S,S, =£ (S, Sz

cung pha).
a) Truong hop 1: Hai nguon céch nhau chin A.(vi du: ¢ = 61.), khong tinh Sl, Sa.
£ {
-séa i h ——<k<—; ‘
& diém cyre dai, cling p anguon 7 Ak
: £ 1 £ 1
- 86 dié dai, ha ngudn: |[-—-—<k<———
0 di€m cuc afllnguqcp nguon: = 3

14 2 2 e 1 e 1
_S" d"‘ d,.#’ S h A g —-———<k<—-—-—__
0 diem cyc dai, cung p gnguon w2 2, 2
i | : ] £
- So dié dai, h: on: |~ <k <o
0 diém cyc dai, nguroc pha nguon: 2 2\

CHU P 3. SU PHAN XA SONG. SONG DUNG
L TOM TAT LY THUYET

A. SU PHAN XA SONG

1. Phén xa ciia séng tl"en vét can b dinh A A Bg
= Khi g vat can co dlnh song phan Xa va song tGi cé cing 4
bién d0, ciing tin sb, cung budc song nhung ngugc pha nhau. 2 Mo B
= P léch pha giifa séng tGi va séng phin xa tai diém vat can _ \/—E
cb dinh 1a: Ap=(2k+1)n a0l OA A
= Li d§ tai vj tri vét can: ju, =-u, B
2. Phén xa ciia séng trén vat cin tir do .
= Khi gé vat can tr do: séng phan Xa v song tdi co6 cung 1 I

bién dg, cling tan s6, cung budc song va cuing pha nhau.
= P§ 1éch pha giifa song tGi va séng phan xa tai didm v4t can
tir do 1a: Ap=2kn
= Li d§ tai vi tri vat can: [u,, =1, | | F
B. SONG DUNG -
1. Pinh nghia: Song dimg la song co cdc niit va byng co  dinh trong khong gian.
2. Giai thich
2.1. Giai thlch dinh tinh: Song d1mg 14 do su giao thoa clia s6ng t6i va séng phin xa trén cling mot
phuong truyén song.
= Swr tao thanh diém bung: Tai mot diém M cb song t&i va séng phin xa dao dong cung pha,
chiing ting cudng lin nhau tao thanh diém bung (blen do 2A).
= Sy tao thanh didm bung: Tai mjt diém M c6 song t6éi va séng phan xa dao d0ng ngugce pha,
chiing triét tiéu 1n nhau tao thanh diém nit (bién 46 bing 0): khong dao dong.

2.2. Giai thlch dinh lur(mg
Chon: gbc toa df tai B, chidu dwong cua truc toa

do tr B dén A. Song t6i
Gla str phwong trinh dao dong tai B do séngtoi tir e
A truyén dén c6 dang: R A

u, = Acos ot

«
Song phédn xa
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- Phucmg trinh dao d6ng tai M do séng t6i tir A truyén dén:

u,,; = A cos(ot+ 2n:—)

- Phuong trinh séng phan xa tai B: vi dau B cb dmh Bla nit) nénug + uy = 0

u, =—Acos ot = A cos(@t — 1)
- Phuong trinh dao dong tai M do séng phan xa tir B truyén dén:

uZM =Acos(ot—1— 21r%i—)

- Phurong trinh dao d6ng tdng hop tai M: um = upm + uam 5 uy =2A cos(z—:x—+-12£) cos(t ——;E)

2nx | ™
cos| —+—
( A 2]
®. Diém bung:

- Tai M 12 bung séng khi séng ti va song phan xa tai d6 dao dong ciing pha.
- Bién d6: (Ap)max = 2A.

- Bién @9 dao dong tong hop: A, =2A

- Vi tri ctia céc diém bung so véi géc toa do O (déu B): |x, = (2k+1)% ;(k=0,1,2,.)

@®. Didm niit:

- Tai M 12 nit séng khi sng t6i va séng phén xa tai d6 dao dong ngugc pha.
- Bién d9: (AM)min = 0.

d . . o A
- Vi tri ciia céc diém mit so véi gbe toa d6 O (d4u B): [x, = kE s k=1,2,.)

3. Diu ki¢n c6 séng dirng trén ddy: Goi £ la chiéu dai cia ddy.

@. Trwdmg hep 1: Néu soi day ¢ hai dau cb dinh (2 dau 13 2 mit).
' ¢ =k% ; (keN")

Trong d6: k 12 56 b6 song =50 bung song = s6 mii song

@. Trwdmg hop 2: Néu soi diy c6 mét déu cb dlnh (ntit) va mét déu tr do (bung).
L= (2k+1)— ; (keN)

Trong do6: k 1a so bé séng nguyén (mot bo nguyén c6 2 nit & hai déu)
(£ Chu ¥: PAu day gan vao vét kich thich dao d¢ng ludn duoc coi gan dung 1a mot mit séng (tirc 1a
dAu cb dmh) Néu déu dﬁy con lai gan cb dinh thi sqi ddy c6 hai déu c6 dmh dAu con lai budng ti
_do thi sqi diy c6 mat dan cd dinh va mot dau tir do.
4. Ung dyng
- Pé xéc dinh téc do truyén song trén déy, toc d6 4m trong cot k}n
- Thi nghlom do dugc A, bibt thnsé £ —» v=Af
5. Céc dic diém ciia song dimg
= Khoang céch giita hai miit s6ng hay hai bung song gan nhau nhit 1a A / 2
= Khoang cach giita m6t bung va mét nit ghn nhau nhit 13 A./4.
@ Cho phuong trinh séng t6i: u=Acosot
= Bién d¢ ciia diém bung: Apyg = 2A; bién 46 diém nit: Ay = 0.
= Bé rong mét bung séng 1A L =2 -Apyng = 4A.
= Téc d6 dao dong curc dai ciia ('hem bung: Vmax = ©. Appmg=2@A.
= Trong khi séng t&i va séng phén xa vin truyén di theo hai chiéu khic nhau, nhimng séng tong
" hop dimg tai ch8, né khéng truyén di trong khong gian — Goi 13 séng dimg.
Khoang thoi gian ngin nhét giita hai In sgi diy dudi thang 13 T/2.

= Mbi quan hé giita téc d6 truyén séng trén ddy va hec cing diy{v = JE
1)
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(v: 13 Iyc cing day; p= % : mAt 46 khéi lugng cia day dai £, khéi lugng ddy 13 mo)

s Kich ﬂJlCh dao dong trén day nhir nam cham:
= Néu dayla klm loai (sat) dugc kich boi nam chém dién (Nam cham dugc nudbi boi
dong dién xoay chidu c6 tin sb £) thi tin s6 dao ddng cia cac phAn tir trén dayla: £'=2f.
= Sgi diy c6 dong dién xoay chiéu tin s6 f chay qua va dat day giifa hai cyrc ciia nam
cham vinh ciru hinh chu U thi tan s6 dao d6ng ciia cic phan tir trén day la: f'=f.
= Séng du’ng khong truyen ning luorng va khong truyen trang thai dao dfng.
= Cac phan tir nam gifta hai miit song dao dong cliing pha v§i nhau. /ﬂ\‘\ m
= Cac phan tir nam hai bén ciia mdt it séng dao dong ngugc pha nhau
= Hai diém bung gin nhét dao d9ng ngugc pha nhau. \U)/
= X4c dinh bién do cia mot diém trén day:

1. Diéu kién cé song du’ng trén day: Goi £ 1a chiéu dai cia day.
a) Trudng hop 1: Néu soi diy c6 hai d4u cb dinh (2 d4u 13 2 mit).

A . v
L’=k— voik=1,2,3,..|=> A, =24 = £ =k—:>f. =—=f =kf .
Foin =55 = B =k,

(Trong do: k la so | bo song =56 bung s6ng = sd mui song)
- S6 diém byng: ; s diém mit: (LAy dAu + khi tinh ca 2 déu day)

- Cho 2 tin s gy ra séng dimg lién tlep trén day 13 fic va foerty: | = f(k+l) ;4
b) Trudng hop 2: Néu soi déy c6 mot dAu cd dinh (nit) va mot dau tw do (bung).
£=(2k+ 1)%

|

F A = = —_— v —
V6 k=0, 1,2,.. [ A =48] = |, =(2k+1) 72> Fp == £ = (k)
(Trong d6: k la sé bd song nguyén)

- S6 bung séng va. s6 nut song bﬁng nhau:|N, =N, =k+1

- Cho hai tin sb gay ra song dimg li€én txep trén diy 1a f; va fz &> 0): | =

fz — fl
2

2. Céc dic diém cila song dirng:
- Khoéng céch gita hai diém nit séng hay hai diém bung song gén nhau nhéf1a A/2:

(d'“‘ )mm (d )mm A2
- Khoang céch gifta m§t bung va mot nut gin nhau nhit1a A/4: (dn,,) _=Al4
- Cho phwong trinh s6ng téi c6 dang: u = A cos ot

+ Bién d cia diém bung: Ay =2A] ; bién d) diém nit: _ (Dlem nut dimg yén)

+ Bé rong mot bung séng 1a: [L =2A,  =4A

+ Téc d6 dao dong cuc dai cia diém bung: (vbmg )mx: 0.A,,, =20A
- Khoang thdi gian ngén nhét giita hai 14n soi day dubi thing 13 T/2. v

- Mbi quan hé giita tdc d6 truyén séng trén diy va lyc cing day: [v= -
p
(v: 13 Iyc cing day; |[p = P—}”— mét d6 khéi luong ciia day dai £, khéi lno'ng day 1a my)

- Kich thich dao dong trén ddy nht nam cham:
+ Néu day Ia kn'n loai (sat) duorc kich boi nam chim di€én (Nam cham du’oc nudi béi dong

dién xoay chidu c¢6 tin 6 f) thi tin s6 dao dong cia cic phan tir trén day 1a: .
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+ Sgi day cd dong dlen xoay chiéu tin sb f chay qua va dit day gilta ha1 cuc clia nam cham
vinh ciru hinh chu U thi tAn s6 dao dong clia cac phan tir trén day la:

- Cac phan fr nam gitta' hai nit séng dao dong cuing pha véi nhau.

- Cac phan tir nam hai bén ctia mdt mit séng dao d6ng ngugce pha nhau.

- Hai diém bung gin nhét dao dong ngugc pha nhau

- X4c dinh bién @6 cila mot diém trén day: :

+ Néu x 12 khoang céch tir diém dang xét @én mot didm mit bitki: |A, =2A

] 21rx|
sin ——
A

v27tx
cos—l
-

+Néu x 14 khodng céch tir diém dang xét dén mot diém bung batki: |A,, = 2A

B> Chii ¥:
+ Bién d6 biing nhau 13 Av/2 cich bung A/8 va cachnit 1/8.
+ Bién @0 bang nhau 13 A cach bung A /6 va cach niit A./12.
+ Bién do b“zing nhau 1d A+/3 cich bung A /12 vacachmit /6.

~ CHUDE 4. SONG AM
L. TOM TAT LY THUYRET -

1. Nguon am va cam gidc Am
a) Ngudn Am: Nguon am 1a nhung vét dao dong phat ra Am.
b) Cim gific vé Am:
= Séng 4m truyén qua khéng khi, lot vio tai, gap mang nhi, tic dung len mang nhi mot ap suft
bién thién, 1am cho mang nhi dao dfng. Dao dfng cia mang nhi lai duge trayén dén cic diu day
thin kinh thinh gidc, lam cho ta c6 cdm giac ve &m.
s Cam giac vé 4m phu thudc vao ngudn 4m va tai ngudi nghe.
2. Dinh nghfa va phéin loai song dm .
a) Pinh nghia: Song dm la nhitng dao déng co truyén trong cdc méi truomg khi, long, rin.

- Trong chét khi, 16ng: song 4m la song doc.
- Trong chét rén: séng Am gdm c4 séng ngang va séng doc.
b) Phén loai: 3 loai ‘
® Am thanh: 13 nhitng 4m ma tai ngudi c6 thé cdm nhan dugc, thn s 16 Hz < £ <20 000 Hz.
@ Ha 4m: 13 nhitng 4m tai ngudi khong nghe duge: £< 16 Hz.
@ Siéu am: 13 nhu'ng am ma tai nguwoi kidng nghe duge: £> 20 000 Hz.
2. Méi truwdong truyen Am. Téc d) 4m
a) Méi trwrdng truyen am:
- Séng am truyén dugc trong cac mdi trudng vat chit dan hdi nhur: rén, léng, khi.
- Song dm khong truyén duoc trong chén khong.
b) Tée (10 tmyen am:

- Téc do truyen 4m phu thuc vao d6 dan hdi, mat d clia méi trrdmg.

- T6c d6 truyén 4m con phy thudc vio nhidt d¢: v ~ 1/T(K)

- Néi chung tdc @9 truyén 4m trong chét rén 1én hon trong chét 16ng, va trong chit 16ng 16n
hon trong chét khi.
3. Néng lwgng Sm -

Séng 4m mang ning hrgng, nang lugng séng 4m ti 1€ thuén v6i binh phuong bién d6 séng.
a) Cwémg d6 dm: I (don vi: W/m?).

Cuong dg ém tgi mot diém I lugng nang lvong d‘u'n’c song dm tmyen di trong mét dom vi thoi
gian qua mgét don vi dién tich dgt vuéng géc voi phuong truyén dm tai diém do.
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St S

b) Mikrc cudmg d 4m: L (Pon vi 12 ben: B)

- Mirc cubng d0 am 13 dai lugng gy ra cam glac 14 4m nay to gip may 14n 4m kia.

- Mitc cudng d6 4m L 1a 16ga thap phan cua ti s6 cudmg @6 I ciia 4m, va cudng 4o I cia 4m
chuén:

LE)= ZgI—I-

0

-Pon vi mic cuEmg d6 4m 13 Ben (ki hi¢u: B)
- Trong thyc té ngudi ta thudng ding don vi déxiben (dB): 1B =10 dB.

L(dB) = megll

0

4. Cac dic trung smil Iy ciia 4m: Do cao, dd to, Am sic.
Céc diic trung vt li clia 4m: Tén sb, mirc cudng do am, dd thi dao dong.

®. Dj cao ciia 4m s s s

- D§ cao phu thudc vao tin s6 ciia 4m (f).
- Am c6 tin so lo'n am nghe cao (thanh, bong), am c6 tén sé nhé: Am hghe thiip (trim).
- Hai 4m c6 cung tin s6 thi c6 ciing d6 cao va ngugc lai.
- Day dan:
+ Pé&-4m phat ra nghe cao (thanh) phai ting tan so — lam céng day dan.
+Pé dm phét ra nghe thip (trAm): phai giam tAn s6 — lam tring day dan.

- Thudng: nit phat ra &m cao, nam phat ra 4m trAm (chon nif lam phat thanh vién).

- Trong 4m nhac: cac nbt nhac xép theo thit ty f ting din (4m cao dan) d6, ré, mi, pha, son,
la, si.

- Tiéng néi con ngu'b'i c6 tin sb trong khoang tir 200 Hz dén 1000 Hz.

@. bj to ;

- Cudng d6 am cang lém, cho ta cam gidc nghe thiy 4m cang to. Tuy nhién d§ to clia &m
khoéng ti 16 thuin v&i cudng 46 am.

- Cam giac nghe 4m “to” hay “nh6” khong nhimg phu thudc vio cudng 4§ 4m ma con phu
thugc vao tin sb cia am (mirc. cuong do am) V6i cing mdt cudong 46 am, tal nghe dugc dm co tan
s§ cao “to” hon Am c6 tn sd thap

- Tai con ngudi co thé nghe dugc dm c6 cudng do nhod nhét bing 10'12 W/m® tmg véi 4m
chuén c6 thn s6 1000 Hz (goi la cuong d6 am chuén Ip = 102 W/m?)

- Tai con ngudi cé thé nghe dugc 4m co cuong dd 16n nhét bang 10 W/m?
Vay bo to ctia &m phu thudc vao cuong 6 4m va tan s6 4m (Hay phu thudc mitc cudng d6 m)
©. Am sac |

- Am séc 13 sic thai ciia 4m giip ta phin biét dugc giong nbi cla ngudi ndy dbi v6i ngudi
khac, phén blet dugc “not nhac dm” do nhac cu nao phat ra.

- Am séc phu thuoc vao dbd thi dao dong am.
5. Nhac 4m. Tap dm
@. Nhac dm:

- Nhac 4m 13 4m c6 tAn s§ hoan toan x4c dinh.

- Géyra cho tai cam gidc ém &i, dé chiu nhu bai hat, ban nhac,..

- b thi dao dong am 13 dudng cong tudn hoan.
®. Tap am:

- Tap 4m 13 4m khong cé tin s6 x4c dinh, va 13 hén hop clia phidu 4m c6 tAn s6 va bién d khéc
nhau.

- Géyra cho tai cam gidc rc ché, khé chiu cho tai ngudi,..

-pbd th1 dao d6ng 4m 13 dudng cong khong tudn hoan.
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6. Giéi han nghe ciia tai ngwdi
a) Ngudng nghe: Be am thanh gay dugc cam gidc Am ddi véi tai thi mirc cudng do 4 am phai 16n
hon mdt gié trj circ tiéu nio do goi la nguong nghe. :

- Ngudng nghe thay dbi theo tin sb am:
1Vz dyu: & tAn sb tir 1000 Hz dén 1500 Hz thi ngudng nghe vao khoang 0 dB, tn 55 50 Hz thi 50 dB.
b) Ngudng dau: Gia tri crc dai clia curong do 4m ma tai ta cd the chlu dung dwoc goi 12 ngurdng dau.

- Khi cuong do 4m 1én t61 10 W/m® thi & moi gia tri tAn sb déu gy cho tai cam gidc dau,
nhikc.

- Ngudng daun rng v6i mirc cudng d6 4m 13 Loy = 130 dB.

- Ngudng dau khong phu thoc vao tin s6 am.
¢) Mién nghe dwge: 13 mién nim gitta ngudng nghe va ngudng dau.

- Mirc cuong @6 am: 0 <L <130dB

- Mién nghe durgc phu thudc vio tin sb.
7. Nguon nhac 4m
@. Day dam

- Trén day dan ¢6 song dirig khi: £ = k% = k% = |f=k—

min

+Khik=2:1f, =2f = Hoa 4m béc 2.
+Khik=3: f; =3f; = Hoa dm béc 3.
+Khik n: f, =nfy = Hoa dm bic n.
- Nhur viy: mdi day dan duge keo cing bang mot luc co dmh dong thoi phat ra &m co ban va
mét s6 hoa 4 am béc cao hom, c6 thn s6 13 mot sb nguyén 1in tin s6 ciia 4m co bin.
@. Cot khi cé mét ddu kin va mqt diu h& (Vi du: Ong séo)
- Cot khi phat ra am to nhét (c6 cong hudng am) thi trong cot khi c6 sénig dung néu chidu dai
cuia cdt khi thod mén dleu kién:

0=k+D) 2=k +)—| = [f =k +D)~
( )4 ( )4f = [f=( )4£

+Khik=1:f, =1, =—ﬂ :>Amcorban.

+Khik=0:|f,, =f, =ﬁ = Am coban.
+Khik=1:f; =3f = Hoa am béc 3.
+Khik =2: f5 =5f = Hoa 4m béc 5.
+Khik=n: fHipn = (2n+l).fo = an &m bic (2n+1).
- Nhu vay: Cot khi c6 mot dhu kin, mot ddu hé ch1 co thé phat ra cac hoa 4m bic 18.
- Chiéu dai ciia cot khi cang 16n —> &m phit ra tAn s6 cang nhé — am nghe cang tram.
®. Ct khi c6 hai ddu hé (Vi du: Ong séo)

- C0t khi phét ra 4m to nhét (c6 cdng hu'o‘ng 4m) thi trong cot khi ¢6 song dimg néu chidu dai
cua cdt khi thod mén dleu kién:

f=(k+1)—=(k+1)2—f = [f=(k+1) %

8. Hjp cing huwing

- Am thanh do céc ngudn am tryc tiép phét ra thudmg cé cudng @6 Am rit nho. Muon am to
hon, phai dung ngudn 4m d6 kich thich cho mét khbi khong khi chira trong lhot vét rong dao dong
cong hudng dé né phat ra Am cb cirdng d6 16n. Vat réng niy goi 13 hdp cohg huwéng. Vi dy: Biu
dan ghi ta.

- Hop cong hudng c6 tic dung 1am ting cudng d6 4m, van gift nguyén d6 cao va tao ra 4m séc
riéng dic trung cho mdi loai dan.
IL. CONG THUC GIAI NHANH

1. Cwdng d6 Am:
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5. Nguon nhac dm 12 c?t khi:

= Néu ngudn 4m diém ding huéng, mit séng 13 mit ciu cb dién tich S =4nR?
_E P _P '

~s, A e 41tR2
. (P:cong suit ciia ngudn am, R 13 khoang céch tir ngudn dén
diém xét)

= Néu 4m truyén di theo hinh nén ¢ géc & dinh 13 ¢ thi:

S = 2nrh = 2mr? (l—cos—(-zg)

I 1 d6 cao ciia chom cdu: S dién fich ciia chom cdu c6 goc & dinh I @ bing.
L(B) =g |;|L(aB) = 10¢g -
IO IO

Véi: 1 13 cudng dd am tai diém xét, Iy 13 cudng d6 am chufn, I = 10™* W/m’ v6i £= 1000 Hz;
1dB =0,1B.

2. Mifrc cwomg do am:

© 3, Xét ngudn 4m diém (Iang huong tai O phat ra trong khong gian (P = cosnt). X¢ét 2 diém M, N nim

trén cuing phuong truyén séng va n3m ciing mdt phia so véi O, cach O 14n lugt Ry, Ry (Ry > Ryv).

2
v [ Ry s AL:LM—-LN=10Eg—&=20£g—l ; C 12 trung diém MN: RC=BM—-|_—1}-i
IN RM IN RM 2
Lv gon A v A A S A A r a Il Af
- Moi lién hé giita cudng d§ 4m va bi€n d§ cia song am: -I—=;F
2 2

- Khi cudng d9 in ting (gidm) 10% Iin thi mirc cudmg d6 Am ting (gism) k(B) hay 10k(dB):
L=10"], >L,=L, +k(B)|

- Khi mirc cudng d0 &m ting hay giam n (B) thi cuong 9 am ting hay gidm 10° lin.
- Tai mdt diém cach nguon am 1 khoang x, mitc cudng 4 4m 1a L(B). Ngudng nghe cia tai
nguti 13 Lo(B), thi kho;mg cach tdi da ma ngudi ndy con cam giac duge dm thanh 1a:

_x‘ho(L-Ln)

4. Ngubn nhac 4m li pr dan: Day dan luén c6 2 déu déy ¢ dinh.

mk e [T
2 of 20

=EVZ = Hoa 4m béc k:

a) Truong hgp : Cot khi mét diu kin va mot diu ho.
- Trong dng s4o p];lat ra m to nhét, c6 séng dimg neu chidu dai ciia Sng séo thoa man:

L’=(2k+1)%=(2k+1)zt¢ = f=(2k+l)ﬂ

- Trén déy dan c6 séng dimg khi: £

- Am coban (k=1):|f, =£_,

—(2k+l)f

(2k+1)

- Am co ban (k= 0):|f, = £, =7}Z = Hoa &m béc (2k+1):|f]

b) Trudong hgp 2: Cot khi c6 hai dau ho.
- Trong dng séo phat ra am to nhét, cé séng dimg néu chidu dai ctia dng sdo thoa mén:

£=(k+1)3=(k+1)—2? = f=(k+1)2—é

- Am co ban (k = 0): |f, = £.q. 2"(

X Cha y Cot khi c6 mdt dau kin v3 mét d4u ho. Piu kin luén 13 nht. Neu cot khi phat ra m to
nhét thi dau hé 13 dlem bung, néu c§t khi phat ra 4m nho nhét thi d4u hé 13 nit.

=> Hoa am bc k: |f, =(k+1).£,
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CHUONG III. DONG PIEN XOAY CHIRU

CHU BE 1. DAL CUONG VE DONG BIEN XOAY CHIEU
L TOM TAT LY THUYET

1. Nguyén tic tao ra dong dién xoay chiéu: hién twong cim tmg dién tir.
2. Tr thémg:

¢ =D, cos (mt + q)¢)
Tir théng cuc dai: @, = NBS (N: s6 vong day, B: cam img tir (T), S: dién tich (m?))
@, 1a pha ban d4u cita tir thong, P, = (ﬁ,ﬁ)_ hac t=0.
Don vi cia tir thdng: Vébe {Wh)

3. Saht di¢a djng cim fmg: ¢ = -®°' = ad, sin(@t+9,); 43t !ED =0d, = (’)NBS,I

Ic =E, cos(mt+(pe)|

Vai:
e 12 suét dién ddng tirc thai (V);
@, : pha ban d4u ctia suét dién déng cam tmg;
Eo bién d§ ciia suit dién dong (V);
E: sudt dién dng hidu dung (V).
p=te
2
4. Dong dién xoay chifu:
a) Dinh nghia: Dong dién xoay chiéu 13 dong dién ¢ cudng d6 tirc thoi bién thién theo mot him
sin (hodc cosin) ciia thoi gian.

Ii———I0 cos(mt+(pi)| ; I=I—0 -

J7t

Voi:

i1a cuong d§ dong di€n tirc thoi (A);

©,: pha ban dén cia crdng do dong dién (i)

I 14 cudng d6 dong dién circ dai (bién @0 cia cuong 6 dong dién) (A);

I: cuong @9 dong dién hi€u dung (A).
b) Tac dung ciia dong dién: Tac dung nhiét, hoa hoc, tir (ndi bat nhét), sinh L..
X Chi y:

- Dong dién xoay chiéu c6 gid tri, chiéu thay dbi theo thoi gian;

- Dong dién xoay chiéu c6 chidu thay ddi theo thoi gian;

- Trong 1 chu ki dong dién ddi chiéu 2 lin;

- Trong mot glay dong dién ddi chidu 2f 14n (f13 tAn sb cia dong di€n xoay chiéu).
5. Di¢n 4p xoay chiéu:
a) Bmh nghia: Dién 4p xoay chiéu 1 dién 4p bién thién diéu hoa theo thdi gian

|u=U0 cos(mt+(puﬂ ; U=E—

N

Vori:
u 12 dién ap tirc thai (V);
Up 1a dién ap cuc dai (bién d6 dién 4p) (V),
@, 13 pha ban dAu ciia dién ap tirc thoi (u);

U: dién 4p hiéu dung (V).
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b) P§ Iéch pha gifra u va i

D0 16ch pha gitau vaild @ phu thuge vao tinh chét ciia mach dién, dugc x4c dinh:
|

Néuo>0— dﬁén &p u sém pha hon cudng d9 dong dién i;
Néu @ < 0 —> dién 4p u tr& pha hon cudmg d¢ dong dién i;
Néu ¢ = 0 — uvadicing pha (ddng pha).

6. Céc loai doan mach:

6.1. Doan mach chi c6 di¢n tr& thudn R

a) Dién tr& thuln R ciia mdt vit diin cb dang hinh try:

i

7
Rt
P3

Véi: pla dién tré sult cia vat din (Qm); £ 13 chidu dai vit din (m); S: dién tich tiét dién
ngang (m®).
* Bién tré: Dién tré c6 gid tri thay dbi dwgc goi 13 bién tre.
b) Téac dung ciia dién tré: Pién tré cho ci dong dién mot chidu va xoay chitu di qua va c6 tic
dung can tr¢ dong di€n.
¢) Méi quan hé vé pha giira ug va i: : ,
Dién 4p xoay chidu gifva hai dAu dién tr¢ bién thién diéu hda ciing tin 6 va ciing pha voi dong dién
[P =@y, — P =0|
d) Dinh luit 6m: = EIL;I0 TS
: * R R
€) Mbi quan hé gii¥a cic dai hm'n% tirc thoi i va ug:

w5 N A fs B X s o - ’ N 2
Vii va ur cing pha nén: |i= —If = D6 thi ciia i theo ug cd dang 14 doan thing.

B> Chi y:

1 o1
Ghép dién tré thanh bg: [R, =R, +R,|,|-——=—+—
i) p lg ! . Rss Rl Rz

2 r n - A
6.2. DPoan mach chi cé cudn cam thuan: .

2
a) He sb tw cam (d§ tir cim): |L = 41:.10‘7;1(3;-) V| (Ong day x6liloit)

 Véi: N 1a s6 vong day, V 1a thé tich khong gian 6ng ddy, £ I chidu dai éng day, p 1a 6 tir
thim cia m6i trudng bén trong Sng day (chan khong hay khong khi p =1). ‘j
Pon vi ciia L 13 Henri (H): 1mH = 10°H; 1pH=10"H;1nH =10 H;1pH = 1072H
b) Tac dung ciia cufn cadm thudn: . ) ‘
_ +Doi v6i dong dign khong ddi (chiu va cudng do khéng d6i): cudn thuan cdm coi nhw diy
dfn, khong cén tr¢ dong dién khong dbi. '
+ Poi vdi dong dién xoay ghiéu: cudn thudn cam cho dong dién xoay chicu di qua va c6 tic
dung cin tr& dong dién xoay chicu, dai lugng ddc trung cho sy céan trd d6 goi 1a cim khang (Zy):
Z = (oLi

Hay: Z;, = 2nfL (Ponvi: Q)
¢) Méi quan hé vé pha giira ug va i:
Dién 4p tirc thoi hai diu cudn cam thuin bién thién diéu hda cling tAn s, sém pha hon dong
dién trong mach mjt géc n/2 (vudng pha). ‘ :

N A

(pz(pul_ _(pi = M
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UOL
ZL
Nhén xét: Dong di¢n xoay chicu cé tan so cang lém thi qua cufn cdm cang kho va nguge lai.

d) Dinh lugt Om:  |[I=SL; T, =
Z

€) M6i quan hé gifra cic dai lwong tire thdi: Viiva ur vudng pha nhau nén ta co

=2 2
;—2+%=1 = D4 thi co da__mg 13 duong elip.
0 0
i o’ I U
BOChiy: +—=2; —+—=4/2
¥ r u? I, U, 2

f) Ghép cudn thudn cam thinh b:
+ Hai cudn cam thuén ghép ndi tiép (LinfL,): 'Lm =L, +L2| s | =2y, +Z,,

+ Hai cudn cam thuén ghép song song (L;ssLy): LL

1 1
L L |2, Z

6.3. Tu dién
a) Dién dung ciia tu dign:

- Dién dung 1B dal hm'ng d#c trung cho kha ning tich dién clia tu dién.
eS
4rkd

Trong @6: & 14 hing sé dién moi (khong khi hay chan khéng € =1), S: dién tich phin déi dupn
gifta hai ban tu dién, d: khoang céch giita hai ban ty, k =9.10° (NmZ/CZ)

- Pon vj clia dién dung 13 Fara (F): 1mF = 10”F; 1pF =107°F, InF =10~F,1pF =10*F
b) Tac dung clia tu dién:

- Péi véi dong dlen khong dbi: tu ngin khéng cho don di¢n di qua.

- P6i véi dong dién xoay chidu: cho dong dién xoay chidu di qua nhung cén tr& dong dién
xoay chidu, dai lrgng dic trlmg cho sy cdn tré d6 goi 13 dung khang (Zc):
1
.

- Dién dung ciia tu dién phing: [C =

1
Z~=—| havy:|Z. =
¢ ®C Ve = 21

¢) Méi quan hé vé pha gura ucva i
DPién 4p xoay chleu guxa hai du ty dién bién thién didu hoa cling tin so nhung tré pha so véi
dong dién trong mach mdt géc 7/2 (vudng pha).

0=0, —¢;=—>
ug i 2

Uy
ZC

Nhén xét: Dong dién c6 tn sb cang 16n thi qua tu dién cing dé& va ngwoc lai
e) Méi quan hé gifra cic dai lwgng tire thoi:

2 2 i
Vi i va uc vudng pha nhau nén ta cé: ;—2+-I“J_2 =1|= Db thj c6 dang 13 ditdmg elip.
0 0

o

d) Pinh lujt Om:

L
Z

'2 2 I U
[® Chii y —+“—=2;—+——= 7]
YETwe LY, V2

f) Ghép tu dién thanh bd:
- Hai tu C; va C; ghép song song: s
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. 2. .z 1
- Hai tu C; va C, ghép noi tiép: E—— CL+CL 5 | Lo =Zc, +Z,
nt
B> Chii ¥: Trong mach dién c6 bong dén day téc (sm ddt), trén dén c6 ghi (aV — bW).
- Do 1a céc gia tr1 dinh mirc: cong suit dinh mirc 13 Pg = b (W), dién 4p hiéu dung dinh mirc

12 U =2 (V).
2

- Ta coi béng dén nhw 13 mt dién tro: R, = g"“‘
. dm

- Cudmg d¢ dong dién dinh mirc: I, =
dm
- P& béng den sang bmh thuong thi dong dién trong mach I = Iy,
7. Mach RLC mic néi tiép (khon phan nhanh)
7.1. Mach dién xoay chiéu RLC mic ndi tlep cuén diy thuin cim
a) Tong tré ciia mach:

2
Z= R + (2, 2.} | hay Z=\/RZ+(Q,L_LC]

o
b) Dinh luit 6m: I=E;I0 =-E’- hay 1= L =
A JiE
[® Chii §: Bidu thirc sau diy chua chéc ding i = “23 Us +uzL *lc
Z —Z U, -U T T
¢) Do léch pha giftau va i [tanp="L—C¢=—"L C| (_Z<p<—
) D§ l¢ch pha g P=—=F o, ( g 2)

d) Dién dp: '
-Di¢ndp tirc thol:  u=ug +uL +uc= U, cos(wt +9)

- Dién ap dang vecto: U=Ur +UL +Uc
-Biéndd diégndp: U, \/U +(Ug - Uoc)

- Pién 4p hiéu duﬁig: U=U% +(U, - U, )’
¢) Nhiét lwgng tda ra trén diin tré R trong thoi gian t:

Q: La nhiét lugng (J), I: cudng 46 dong dién hi¢u dung (A), R: dién trér cia mach (Q), t: 1a
thoi gian dong dién chay qua mach dlgm (s).
2. Mach dién xoay chiéu RLC noi tiép: Cudn diy khéng. thuin cim
a) Tong tré ciia mach:

Z=\[(R+1) +(Z, - 2.)’

B> Chii §: Khong ding cong thirc: Z = \’Rz +(Z, ch)

b) Dién 4ap:
- Dién dp tirc thoi: u,; =up +u, +up +ue =ugp +u, +u,

- Dién &p dang vec to: U=Ur+ (-l-jr + ﬁL) +Uc
- Dign ép hidu dyng: U= (U, +U,) +(U, ~U.)’

- Dién 4p cyc dai (Bién d6 dién 4p): U, = \/(on + Um)2 +(U0,_ =y )2
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¢) Dinh luit Om: I:—I—J-;I(,:H“— hay I= 5 : =
z'" z JR+1) +(Z,-Z)

Z,—Z; s U, -Uc e Up, —Uye
R+r Ug+U, Uy, +U,

e) Nhiét lwgng téa ra trén cic dién tré: Q=1 (R +1)t

f) Cwing dé dong dién hiéu dung qua mach:

Nhin xét: Cudng d¢ dong dién qua cic phén ti 12 bing nhau
" UR_UC_UL_UAB___Ud UMN

R Zy Z —Zy 2y g
g) Xét cufn diy khong thuin cim: '
- Téng tr&: Z, = 1/1'2 +Z7
- Dién 4p hiédu dung 2 dAu cuén day: U, = ,/Uf +U;
T v Lo lp U
- D6 léch phaug vai: cosp, =— =—L; tanp, =—L =—L
> Pt W= e
E> Chii y: Py 13 mach dién xoay chiéu tdng quat nhét, néu trong mach thiéu phin tir ndo thi ta

cho gié tri ctia phén tir d6 bing 0.
Viduy:

-MachgémRLnéitiép: Z=,JR2+Zi H U=\/U§+Ui
- Mach gbm RC nbi tiép: Z=1/R2+ZZC ; U=4/Ug+Ug

-MachgémLCnéitiép' Z=|ZL—ZC| ;U=|UL—UC|

d) D6 léch pha giira u va i:
tan@ =

3. Hién twong cong huéng dién
a) Diéu kién dé xiy ra hién twong cdng hwéng:

hay LC(DO =1¢>m0=-\[—:‘_c-<:> fo:?ﬂ;_lﬁ

|
\
|
\
|
fo: 12 tin 58 cOng huong, o, =2xnf; 1a tAn s6 goc cing hudng.
b) Khi x3y ra hi¢n twong cfng hwéng thi:
- Tong trd: Zein=R

- Cudng d¢ dong dién hidu dyng: I = %
- Dién dp hiéu dung trén dién trd: U, =U (Nheé: U, <U)

- D6 l¢ch pha giitau va i: tang=0=¢@=0 = u va i cing pha nhau (d6ng pha).

R Fouts . U?
- Cong suat tiéu thy cuc dai: P, .=—
- Hé s cong sut: (cosp) =

- Dién 4p hiéu dung giita hai diu tu dién, cudn cam thudn:

UC=—i—CU;UL =%U = |U, =U, = Uj¢ =|U, —U,|=0|(L va C st nhau)

- uap cing pha v6i ug; uag vudng pha véi uc, ur.
X Chi y:

- Trén ddy chinh 1a céc déu hidu dé nhan biét mach dang xay ra cing hudng.

- P& xay ra hién tugng cong hudng dién thi ta phii diéu chinh mot trong cac dai heong: L, C, f
8 Tz, Proax, Uremass (c0s9)_... » Zmin, u V2 i ciing pha,..

- Pidu chinh R khdng bao git xay ra céng huorng, nhung dién c6 anh hudng dén cong huong,
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- Khi dang xay ra hién tugng cdng hudng néu thay di L, C hogc fthi: Z T, 1, P, coso &,

Urd, UL # U
I, CONG THUC GIA[ NHANH

®. Xic dinh s6 1An dong di¢n ddi chitu sau mét khodng th¥i gian t nio d6: Cho dong difn
i=I,cos(at+q,).

= Trong 1 chu ki dong dién di chidu 2 In.

» Trung binh, troig 1 gidy dong di¢n di chidu n=2fl4n.

= Trong thoi gian { t (gidy) dong dién dbi chidu N = 2f.t lan.
> Chii §: Nhung véi tnromg hop diic biét khi pha ban déu ctia dong dién 13 @, =0 hojc 7 thi trong chu ky

du tién dong dién chi ddi chidu 1 in: = n=2f-1. -

®. Mach chi cé dién tré thudn R: [i=—F|;|—=—=—"

&. Mach chi cé tu dign:

52 2 22 2 2 2 2 E 2 2
i u i u Ay 2, v |, u; -y, u—-u
Fre == gtyE=t; IO‘\,‘ tor|sEe=yTe | Vel
o Yo v C =l L =1
> A = A
®. Mach chi c6 cufn cim thuan:
| |
=2 2 =2 2 2 2 2 i 2 2
i u i u . o o u | u,—u | u;—u
Sl = Sr—=25|L = [t | 5|2 = S| s U=l
Io Uo I U ZL L =L i 7 L -1

©. Cich biét bidu thirc u, i: Néu u = U,cos(at+g, ) thi i=Icos(ot+@,):

z=,/R’+(ZL—ZC)2

= Tinh tdng tr& ciia doan mach dang xét:
= Ap dung dinh lugt ém: U, =1,.Z

= Tinh d6 16ch pha gita u va i: tan(p=ZL__zC L el = 0=0,-¢, Lo,

| R U, 2 2
T T
B Luuny: |, =0, =0, ——=@, +—
i ye | Q; (‘Puk (puL 2 (Pnc 2%

@. Tinh thoi gian dén sing, dén tit:

Khi d3t dién ap u = Ugcos(@t+¢, ) vao hai dAu béng dén huynh quang, dén né-on. Biét ring
den chi sang 1én khi dién ap tic thoi ddt vao bong dén
!ul >U,. Tinh thoi gian dén sang (khong sing) trong mét chu
ki.

U,
cosgL=—=—0

= Tinh
0
T o oA 4a
= Thoi gian dén sang trong mét chu ki: |t, = e
: 2n—4
= Thdi gian dén khong sang (tht):|t, =T—t, = ’_‘m i Ko Mt

@. Tinh nhiét hrgng ta ra trén dién tré R:

©®. Tinh dién lwgng chuyén qua tiét dién th:"ij ciia mach tir thoi diém t, dén t,:

Aq= Il.dt I‘[cos(mt+(pl)dt

b
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(> Chit §: Khi cho biéu thitc cudng d6 dong dién i= I[,cos(mt+(pi) qua mach, ta hoan toan biét

dugc dién tich cuc dai trén tu q, =CU, = I—“ Trong moi bai toan, dién luong Aq chuyén qua tiét
)

tinh thong qua biéu thirc néu biét dugc cic gid tri qu, g, g véi timg thdi didm t, t.
Duéi ddy 1a mot sb tredng hop cén nhé:

@ Sau 1T ho#c s6 nguyén lan chu ki thi Ag=q,—-q,=q,~q, =0

» Thoi diém t; tmg véi i = 0 (hodc q1 = -q)

dién thing dugc tinh qua tich i hén x4c dinh. Tuy nhién, trong mét sb trudng hop dic biét, ta ¢ thé

= Sau T/4 hogc 3T/4 thi|Aq=q, 2l ; Sau T/2 thi|Aq=2q, _2k
(0] [O)

= Thoi diém t; tmg véi i; = I (hoic q;, = 0)

I
= Sau T/4 hogc 3T/4 thi[Aq=q, ==| ; SauT/2 thi[Aq=0]

(0]

®. Tinh cwdng d§ dong dién hiéu dyng: . g
D3t vio hai diu doan mach gdm 2 ngudn dién: xoay chidu va mét chidu, dong dién chay qua
mach cd biéu thirc i=1I, +I cos(ot+ ;) . Tinh cudng 46 dong dién hiéu dung qua mach.

IZ
Ihd = Ifc +I:2u: = If+7°

B> Chi y: Khi tinh gia tri trung binh ciia u hoic i theo thoi gian, ta cin nhé:

- Gid trj trung binh ctia ham sin hay cos theo th¥i gian trong 1 chu ki hay sé nguyén Ian chu ki
c6 gid tri bing 0. ,

- GiA trj trung binh ciia hing s bing chinh né.

CHU DK 2. CONG SUAT CUA DONG PIEN XOAY CHIEU

L. TOM TAT LY THUYET

1. Cong sufit tirc thi ciia dong dién xoay chidu
= Tong quit: [p =u.i="U,I cos(wt+0, ).cos(ot+q,)
v Bic bigt: u="TU,cos(ot+¢) (V) i=Icosmt
Cong suit tirc thii ié cOng suét tai mot thyi didm: p =i = Ul cos(wt +¢).cosot
p=Ulcds @+ Ulcos (20t + @)

= Nhén xét: u vi i bién thién difu hda v6i tin s géc @, thn s £va chu ki T thi cong suft tirc
thori bién thién theo thoi gian véi tn sé goc o'=20, tAin s0 f'=2f vachu ki 'i" =T/2.
2. Céng suit ciia dong dién xoay chidu ) )

- Cong suat cia dong dién xoay chiéu 13 cong suit trung binh ciia dong &}én trong mét chu ki
P=p="Ulcos®p| (*)

B> Chii y: gid tri trung binh trong mdt chu ki ciia Ul cos (20t +¢) =0

Néu xét trong thdri gian dai (¢t >> T) thi cOng suft ciia dong dién xoay chidu vin diing cong thirc (¥)
3. Hg sb cong suit

3.1. Téng quat ! . -
- Pit k=cosp 13 hé s6 cong suit ciia mach dién: 0 <k = cosp<1
- Biéu thirc tng quat: cos E £ = 2B
UOIO
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3.2. Xét tung loai doan mach
a) Poan mach chi c6 dién tré thuin R:
@=0=cos=1

. 2
P=UI=—[L=IZR
R

b) Doan mach chi c6 L, C, LC:
(p=i125—:>cosq)=0:>P=0
K&t luén: Tu dién C va cudn cam thudn khong tiéu thu cong suét
¢) Mach RLC nbi tiép (cudn diy thuin cim):
- Cong suét chi tiéu thy trén dién tr& R (cOng sudt toa nhiét): P =I’R
UR
UAB

2

- Tinh P theo R, U va cosg: P =%—cos2(p

A A A R
- Hé sb cOng suit: cosQp=—=

e i, (I A 1
Moi quan hé cosp va tan@: cos@ m
d) Poan mach RLC néi tiép (cugn diy khong thuin cim):
- Cong sult: P =1 (R+1)=I(Ug +U,)
R+r Uy +ﬁ,

- Hé s6 cong sudt: cos@ = U
AB AB
¢) Nang cao hé sb cong sudts
- Trong mach dle;n xoay chidu bit ki, ta co:
|P Ulcos¢=RI*>+P I
Trong d6: P 13 cong suit tiéu thy, P’ 1a cong suit dién nang chuyén thinh dang ning lugng
khic nhur co ning, hod hang, w, R 12 cong suét dién ning chuyén thanh nhiét.
-DPé ting P’ — glam (RI ) — giam I — ting cos@
- Trong céc mach ﬁ1¢n din dyng, cong nglnq:p (Vi dy: quat, ti lanh,...) ngum ta lam ting cos @
béng cich diing cic thle} bj c6 thém tu dién nhim ting dung khing, sao cho coscp >0,85.

II. CONG THUC GIAI NHANH
®. Mach RLC noi tlep, cufn day thuin cim. Tim L, C hodic ® & Prax

e =1)i{pu. -2 !
LC.m=1,me—R:>Z =R;I,. RU =U;cosp=1;0=0

@. Mach RLC ndi tiep, cudn _dav thuln cim, R 14 bién tré
w 2
o Tim R & Poug:[Ry = |2, — Zo]|; [Pru = | =
. 2R0

Z=R0.J§-;I=_.LI__-UR =£-ws¢=£;¢=i£

Ryv2’ 2 2 4

= Tim R a4 mach tiéu thy cdng suit P: [PR? ~UR +P.(Z, - Z) =0

= Khi P < Py, thi c6 2 nghiém R;, R, théa mén h¢ thirc Vi-ét:
T
R.R,=(Z, —ZC)2 . |PR,+R,)=U? ;lo,+9, Ze = ltan;(pl.tan(pzill
= Khi R = R, hodc R =R, thi P, = P; (cong suit khong dbi), khi R = Ry thi Pusx. Ta cb:
U? U?

= Pmax = = —
2R, 2JRR,
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®. Mach RLC nbi tiép, cugn diy khong thuin cim, R 13 bién tré (gia tri tu 0 dén o)

o Tim R dé cong suit tiéu thu trén cudn diy cyc dai: slpR = =

2 Tim R @& cong suét tiéu thu trén bién tré cyrc dai: |R =1’ +(Z, -Z. )’ |; [P =

= Tim R @& cong sudt tiéu thy trén ca doan mach circ dai:

I U?
=|Z, ~Zc|~r|; [Pone = =
R={2, ~Ze|-1]; Poe 2(R+1) 2|2, -Z

(v6i |Z, -Z|>1)

= Khi R =Ry hofic R =Ry thi P; = P,. Tim R @& Prrax: {R =4[(R, +1).(R, +1) -

@. Cho mach RLC nbi tiép, cudn ddy thuan cam: Khi R = R; hodc R = R, thi mach tiéu thy cing
cong suit P (P, = P,). Tinh hé sb cong suft tmg véi Ry, Ry:

& cosQ, = s
R, +R, ®:

2

CcOoS =
W R, R,

=

CHU BE 3. MACH RLC NOI'TIEP CO R, L, C, TAN SO THAY DOI

1. Mach RLC nbi tiép chi ¢6 L thay abi
®. Tim L = Lo 4 Luax, Prmax, Urmax, Ucmaz, ULCrin, [cos (P]max

= Mach xay ra cdng hudng: L, = %
o C
P U U2 max max Z min
= Khidé: I = P =7R—;UR =As =ECU;ULC =0;(cosp) =1
1 A yymax , 1 i max U 2 2
®@. Tim L dé Upg': L=co2C ; |URe = R*+Z
®. Cho L =L; hoic L =L, thi I = I; P; = P»; Ur; = Urs; Uct = Ugy; cos ¢, =CosQ,
B Tim C: ZC :ZL—IZ—ZLZ_ = C.‘
= Tim L= Lo @& T, Prs U, Ut (6059) ., Lo =2
@. Tim L d& Urc khong dbi v6i moi gié tri ciia bién trg R: [Z, =2Z|= L= sz —|:|Upc=U

®. Pidu chinh L thay dbdi aé ULmax

, T
@ U L Urc = uas s6m pha hon ugc goc 5

®. Tim L dé Ug, khong dbi v6i moi gid tri ciia bién tré R: :> L="T.1_ ;m
3 B

2
u ll
m|—_ 4 _RC RC __1

2 2
Uu UORC

2 2
@ ZL=R—Z+—Z—C : ULmaleRJ—‘/Rz-'-Zé
C

U2 e =U? + Ul = U2 + U2 + U
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Uo)|; |R* =Z¢(Z, - Z)

= Uz =U. (U

Lmax T

o0 -U.U, ., ~U*=0

=L,+L2

@. KhiL =L, hoc L = L; thi Uy = Upz. Tim L dé ULmax?—Zl— =-§-(_1-+L) = |L= 2L,L,

®. Tim L dé Uy, dat cyc dai:

Z +,/4R2'+z2 ;
72 -Z,Z, -R*=0|= |z, =25 e SR e
2 2
‘ 2 R2+7 -2,

2. Mach RLC ndi tiép chi c6 C thay dbi
©. Tim C = Co @2 Lnaxs Praxo Urmaxs ULmax » UrCmin, [COSQ]_

= Maéh xay ra cong hudng: |C, =—1—2-
‘ Lo
. 7 U Uz max max Z Il‘lin 4
* Khi d6: Ty, =5 P == U =l =23 Gl =0;(cosp), =1
. ' U
@. Tim C dé U :|C= Lt,f b =E,/R’+z§
©. Cho C = C, hoiic C= C, thi I = I; Py = P5; Uy = Urz; Upt = Uiz ; cos, = cosg,
= Tim L: zL=5°—';—§% = L.
s ' 2C.C
L Tim C = CO dé Imax, Pmax, URmax; UCmax, (cosq)) : CO =_—#
max C +C,
®. Tim C dé Ugc khong doi v6i moi gid tri ciia bien tro R: :> C= o ;|Upe=U

©. Tim C dé U, khﬁnlg dﬁi. v6i moi gi4 trj cia bién trd R: [Z, =27, |= |C =5 |5 {Un=U
@®. Piéu chinh C thay d6i d€ Ucmax

= = upe S6m pha hon uap goc g

M
= u_2+.—-ufu‘ =*
U, U

|~

-

2 2
- ZC%M . UCM=%«/RZ+Zi

ZL
UCmax
= U@m=U2+U;L=U2+U§+U§
|02 =U (U~ Up)|; [R? =2, (Zc - Z0) B
" U(z;‘fnax_ULUCm'ax _Uz =0
. 1 11
@. Khi C = C; hojic C = C; thi Ugy = Ugz. Tim C @€ Ucmax: —— =+ —1—+L = c=cl+CZ
ZC 2 ZCl ZCZ 2
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®. Tim C d& Ugc dat cuc dai:
& gor Z, +JAR*+ 22 [ 2R.U
Z:-7,7Z.-R =0] = Ze=t ¥ " h opEe
2 ' 1/4R2 +7 -7,

®. Mach AB gém AM (12 R) ndi tiép MB (1 cuén diy khong thudn cim va tu C bién dbi):
Tim C 8 Unmpin

. U
Cong hudng: |Uts =% :r

3. Mach RLC ni tiép chi c6 tin sb thay dbi

~

®. Khi o=, hofic @=w, thi I; = I, P; = P, Up1 = Ugz, cos@, =cosp,. Khi o=, thi Iuas,
Prnaxs Urmax, [cOS Q]

0.0, =0} =f16 :

®@. Tim o dé Ugy, khong dbi v6i moi gié tri cia bién tré R:

Ze=271 = lo=—d_ =P |.[g =T

J2ic 2
®. Tim o dé Urc khong dbi véi moi gia tri ciia bién tré R:
P . ’ 2 _
Zy,=27¢c = o= °EE=J5.QCH ;
®. Cho mach (RyL,C; néi tiép) c6 thn sb gbc cong hudng 13 o,, cho mach (R4L,C, néi tiép) c6 tin

sb goc cong huomg 13 ®,. Méc ndi tiép hai doan mach (RiL1C1) véi (RoL2Cy), héi tin s6 géc cong
hudng 13 bao nhiéu ? '

,Lmz+Lm2 I—
0= ———‘L'I+Lz 2| ; Dic biét: Néu @ =, :|m=0),=®2|haylf=,flj=f2|

®. Tim 0 =0, € Urmx: [0 =

. 2LU
®. Tim ® = 0 4€ Ucmax: — [(2L > CR?); |Ugp =—Fee———
‘ ™ RaLc—rC?
sz | e = o 2 ) D
@. Tim ® = @y d€ Upmax: |0, g C\IZ_L_Ri —\/2LC—R2C2 (F>R );
C
2L.U

U,

" RYALC-R'C?
®.Khi 0 =0, dé URmax; khi © = ;€ Ucpux; khi @ = ®, & Upmay. Ta c6:

®. Khi @ =0, hoic ® =, thi U = U Tim © d& Ucma? °

u 2 ’ 2
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®. Khi 0=, hOEC =0, thiULl = ULz. Tim ® dé ULmax?
1 11 1 20t '
peaimie B all | B LS e
o 2\lo o ®; + ),

CHU PE 4. PQ LECH PHA. BAI TOAN HQP DEN

-

®. Do léch pha
®. Mach dién chi co mot phin ti:
= Machchico R: o=0¢, —¢; =

® MachchicoL: o=¢, (p,——g_

= Mach chi c6 C: ¢ =@, — =_.72£
@. Mach c6 hai phin tir mic nbi tiép:

= Mach gdm R ni ti€p L: tan @ =—%— = % (¢>0) = Mach c6 tinh cam khang.
s 1
= Mach gdbm R néi tiép C: tang = ——%C— = _%C— (cp < 0) => Mach c6 tinh dung khang.
‘ R

= Mach gbm L ndi tiép C: tm¢=i;-zi=m = ¢ =i§
®. Mach RLC n6i tiép, cugn diy thuin cim:

Z, -Z. U, -U T 1
= . -, ; tanp= L C "L C’ " < —
(p (pulf (P\l q)l (p R UR 2 (P 2
®. Mach RLC néi tiép, cujn diy khéng thuin cim:

_ZL_ZC_UL—UC s — 1
B TRar U, +U, 0T Jl+tan’o
@. Cho dogn mach AB,; gom hai doan mach AM (gdm R,L,C;) vi MB (gbm R2L,C2) néi tiép.
Cho u,,=u,= Uo amCos(@t+@); uyy =u, =Uycos(at+@,); voi ¢,,9, 1in hrot 13 40
léch pha ciia uam, ums 50 v6i dong dién trong mach i.
@. Trudng hop 1: uay va uyp cing pha nhau.
" FP;E=¢2 = tmd’l = tan @,

#[Upp = Upss + Unas s [Zan = Zara + Zoae|

=N
Rl

: ;L L
= Mach dién gdm AM (Ry,L, nt) ndi ti€p MB (Ra,L, nt): R2
¢ 2
= Mach dién gbm AM (R;,C; nt) néi tiép MB (Rz,C; nt): [C,R, =C,R,
Q. Trudng hop 2: uam va ums vudng pha nhau. '

T
-, =:l:-5 = |tan(p,.tan(p2 =—1|
= U2, =Uhy + Upg|; |Z0e = Zan + Zo

®. Trudng hep 3: ¢,, ¢, phu nhau (¢,.9, >0) = ¢, +¢,=%—

= [tang,.tan g, =1|; |sin g, =cosg,|

N A
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@. Trudng hop 4: Tong quat.

tan ¢, —tan @,
1+tan@,.tang,
®. Khi C = C, v C=C; (gia sit C; > C;) thi i; va i 1éch pha nhau Ag.
Goi o, va @, 14 d6 1éch pha ctia uap so véi iy va iy thi ¢6 0,>0, = 0,—-0,=A9

A, 1, =AP, =0, -, = |tanAg =tan(p, —@,) =

Néu Li=1 thi O =—@Q,=—

Néu I, 1, thi tinh |tan Ap = 2R % ~1A0Q;

1+tang,.tan g,
® Chii §: Mach c6 L thay d6i, ta lim twong tu trén.

CHU BE 5. CAC LOAI MAY DIEN
L TOM TAT LY THUYET

1. My phat dién xeay chidu mét pha (May dao dién m¢t pha)
a) Nguyen tac hoat dfng: dya trén hién tugng cam tmg dién tir.
b) Céu tao: gdm hai phin chinh 1 phén cam va phin tmg
- Phén cam: tao ra tir trudng (Nam chém dién hofic nam chim vinh ciru)
- Phin ¥ tmg; 1a phan tao ra snat dién dong va tao ra dong dién.
- Phén cam, phin irng c6 thé du‘ng yén hoic chuyén dong:
+ b0 phén dirng yén goi 14 Stato
+bd phan chuyén dong goi la r6to
- Ng0a1 ra con st dung bd gop dién (vinh khuyén va chdi quét) dé 1iy dién ra
¢) Tén sb domng dién xoay chitu do miy dao dién phat ra la:
_1np
60
Trong d6: n 13 téc d9 quay cia réto (vong/phiit); p Ia s6 ciip cuc (Bic — Nam)
B> Chii §: Néu cho n 13 s6 vong/ gla thi dung cong thirc:
2. May phat dién xoay clneu ba pha (May dao dlen ba pha)
May phat dlen xoay chiéu ba pha tao ra dong dién xoay chidu ba pha
a) Dong dién xoay chiéu 3 pha:
* Dinh nghia: Dong dién xoay chleu ba pha 13 hé thdng ba dong dlen xoay chiéu, giy ra boi ba suit
-dién dong xoay chién c6 ciing thn sb, ciing bién d6 nhung 1éch pha nhau

tirng 61 mot 1a 2?

- Bi€u thirc cua céc suft dién dong cam tng:
e, =E, cosot

e, =E, cos(mt—ﬁ)
3
e, =E, cos (mt +2—3n-)

- H¢ thong dong dién xoay chifu ba pha twong fmg: Néu tai méc d6i ximg
=[,cosmt;i, =1 cos(mt—%ﬁ);i =1, cos(cot +—2§TE)

b) Céu tao: trong tr may phat dién xo ay chiéu mot pha
- Phin cam (R6to): 13 nam chim dién
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- Phin Gng (Stato): gbm ba cudn day giéng nhau nhung d3t léch nhau 120° trén mot vong
tron. . :
¢) Nguyén tﬁc hoat doﬂg dya trén hién tuo'ng cam irng di¢n tir.
d) Céch mic ddy véi dpng dién xoay chiéu ba pha:
Goi: - Up la dién ap pha: 13 dién ap glua 1 day pha va 1 day trung hoa
- Uy 14 dién ép day: 13 dién 4p giira hai ddy pha v@inhau.
- Xét trudng hop tai mic ddi ximg (tirc 13 céc tai gidng

nhau) A B, Ay |
* Cach mac hinh sao:
- May phat mic hinh sao: |U, = «/gUp o
- Téi méc hinh sao: I, = I, A, As. s 5 B,
1

- Céch méc hinh sao: tai khong nhét thiét phai méc dbi
Xiing,.
- Néu tai d6i ximg thi cuong 0 dong dién ddy trung hoa bing 0:
im=i1+i2+i3=0
* Céich méc hinh tam gidc: ’
- Méy phiit méc hinh tam gise: [U, = U]
- T4i méc hinh tam gidc: I, = «/EIP
- - Céch méc hinh tam gidc: tai ghai mic dbi ximg.
€) Uu diém ciia dong dién xoay chiéu 3 pha so0 v&i dong di€n xoay
chiéu 1 pha:
- Tuy vao cach dhu day: tiét kiém duoc day dén .
- Tao ra dugc tir truong quay dé dang,
3. Dong co khdng dong bd ba pha
a) Nguyén tic hoat dfng: Bien dién ning thinh co ning dya trén
hién tugng cam Grng dién tir va c6 sir dung tir trudmg quay.
b) Cach tao ra tir trudng quay bing dong dién xoay chleu ba pha:
- Cho dong dién xoay chidu 3 pha vio ba cudn diy giéng nhau, djt
1éch nhau 120° trén mot vong tron.
- Cam tmg tir do dong dién xoay chiéu ba pha tao ra 13

B, =B,coswt;B, =B cos(mt-—zg’—n);B3=Bocos(mt+%T—t)

- Bén trong 3 cudn day (tai 0) s& c6 mot tir trucmg quay c6 do lon khong doi.
- Vecto cam tmg tir tong hgp B: B= B +B +B

4+ Géc: tai tam O
+ Phurong, chiéu: thay d6i lién tuc
+D§ 16n: B=1,5Bo
¢) Ciu tao: Gom hai me chinh ;
- Stato: gbm 3 cudn day gidng nhau quén trén 16i sat, dit léch nhau 1200 trén mdt vong tron
d8 tao ra tir trudng quay
- Roto dang h1n11 tru, c6 tac dung gidng nhu cuén diy quin trén 16i thép (roto 16ng s6c)

d) Hiu suit ciia dong co diém:

)
P
Trong do P;=Pc 13 cOng sut co (cb ich), P 12 cong suit toan phan
Cong suft tisu thu ciia @ong co: P =Py + Peg; Py = R
Céng co hoc: Am Peo.t
1 KWh = 1000.3600 = 3,6. 106 ).
e) Uu dlem ciia dong co khong dong bd ba pha:
- Cu tao don gian, dé ché tao,.
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- Sir dyng tién lgi vi khong cén ding: bo gop dién

- C6 thé dbi chitu quay dong co dé dang: thay dbi2 trong 3 diy pha dua vao dong co.

- C6 cdng hiéu suét 16n hon ddng co mét chitu, xoay chiéu mot pha.
B> Chi y:

- Tén sb quay ciia tir trudng (B ) bing tAn sb ciia dong dién xoay chiéu > tin s§ quay ciia rdto.
- Goi o, 14 tbc db géc cia tir trudng quay, o 13 tbc d6 gdc cia réto: o < o,
4. My bién ap Sw tmyen tai dién néng di xa
4.1. M4y bién thé (May | bién 4p)
a) Dinh mghia: May blen ap la thiét bi ding d& bién ddi dién 4p clia dong dién xoay chidu ma
khong l1am thay d6i tin s6 cia né.
B> Chu ¥ Khong str dung MBA cho dong dién khong ddi.
b) Ciu tao: Gdm hai bd phan chinh
- L3i thép (st): Lam tir nhidu 14 thép mong (ki thuit dién:
t6n silic,..) ghép sat cach dién v6i nhau dé giam hao phi dong dién
Phucé giyra.
- Cuén day: gdm hai cudn so cip va thir cip dugce 1am bing
dong quén trén 15i thép.
+ Cuon ddy so cdp: 13 cudbn duge nbi véi ngudn disn
-xoay chitu, gdm N, vong déy.
+ Cugn ddy thi cdp: 1a cudn duge ndi voi tai tisu thy,
gbm N, vong day.

- Ki hi¢u may bién ap (MBA): E

I

l

c) Nguyen tic hoat d@gng: dya trén hién tuo‘ng cam tng dién tir.
d) Sl{ bi¢n @6 dién 4p va cwdng df dong di¢n qua may bién ap: )
*Che d¢ khong tii (khoid K mo‘) Neu bé qua dién trér cic day quinthi U; =E,; U, =E,

-Néu:N,>N; = U,>Up: May ting 4p
-Néu:N,<N; = U, < Uy: May ha ap
*Ché d c6 tai (khod K doémng):

P
- Higu suit cia méy bién ap: - H= P_2
1

Trong d6: Py = Ujlicos @, 12 cong suft dhu vio; P, = UsLcos @, 13 cong suit diu ra.
- Méi quan hé giita cuong 46 dong dién va dién ép
* Néu bd qua moi hao phi trong may bién 4p, coi may bién 4 ap 1a 1i twong, ta ¢6: H=1
Ngudi ta chimg minh dugc ring: cos @, =cosQ,.Ta cé

Il N U2
IZ Ul
Nhén xét: Qua méay bién 4p li tudng, dién 4p ting bao nhiéu 14n thi cudng dd dong dién gidm
di bay nhiéu 1n va nguge lai.
¢) Ung dung Truyén tai dién ning, niu chay kim loai, han dién,..
4.2, Truyén tai dién niing di xa
Goi: P 12 cong suét tai nha méy cin truydn di; U 14 dién 4 ap hiéu dung & hoi phat.
a) Cong suit hao phi trén du’o'ng day tii dién (Do hiéu tng Jun — Lenxo)
P’R
U?cos® @

- Cong suét hao phi: AP=T’R =

- R 12 dién trén dudng diy: R = pé (dAn dign bing 2 day, £: tdng chidu dai cia 2 day)
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*Nhén xét: Trong thue t& cin giam cong suit hao phi, ngudi ta thudng ding bién phép ting
dién 4p U bing céch sir dung may ting 4p.

- Bién phap giam dién tré R khong kha thi nén khong dung.

- D& gidm céng sydt hao phin 13n thi phai ting U 1én+/n 1in (v6iP= const)
b) D gidm dién ap tren dwong diy: |[AU=U-U'=IR|

Véi U' ladién 4 ap hiéu dung & noi ti€u thy
¢) Hiéu suét triryén tal dién ning:

*Theo cong suit: H=%= =l-—=1-

*Theo dién ap: = =l-—=1-—

I. CONG THUC GIAI NHANH

®. Miy phat dién xoay chiu mét pha
= Dang 1: Viét biéu thirc tir thong |¢= Cbocos‘(mt +@ q,)
Trong d6: ®,=NBS,Nla s6 vong day, B 13 cam tng tix (T), S 13 dién tich (m?).

2
€ . g A , . yeow 2 \ .
=1’¢2 +az— (¢ va e 1a tir thong va suit dién dong tirc thoi & cling mot thoi

diém)
'tp,, = (ﬁ’ﬁ) lict=0.

B Luwu y: Cho biét tbc 36 goc ciia roto 13 n (vong/min = vong/phiit): (@ = 611_0"21; (rad/s)

= Dang 2: Viét biéu thirc suft dién dong [e = E,cos(wt+¢,)

 Trong d6: |E, = 0.0, =oNBS=Ev2|; |0, =9, _._725

[® Chii y: Néu cho bié‘u thitc ¢ = (Docos(cot +q)¢) =

= Dang 3: Tinh téc 49 quay cita roto hoic tin sb clia suit dién dong
. a5
60

- Néu tbc d6 quaY cla roto n (vong/s) - (véip 13 sb cip cuc) |
o Dang 4: Tinh sb vbng déy cua mét cufn day
Cho phin {ing clia may phat gdm x cudn diy giéng nhau, miéc ndi tiép. Tinh s6 vong day cua mot

cudn.
__E, _EV3 N _ E\2
N = = Nlcnon 77
BS ® BS. o X BS..x

> Chii y: Tir thdng cyc dai qua mdt vong day 1a (BS).
= Dang 5: Mbi quan hé giita cudng d dong di¢n hi¢u dyng va tbc do quay ciia roto

Xét may phat dlt,‘.n xoay chiéu mét pha, bé qua dién trd trong ciia cic cudn diy clia may phat
Khi roto quay déu véi tbc 36 n; (vong/s) thi cudmng d§ dong dién hiéu dung 1a T;, khi roto quay déu
vé6i toc d6 mp (vong/s) thi cudng d§ dong di€n hiu dung Ia I,. Mach ngoai 14 mot hop X ndi véi hai
cuc ciia may phat.

Nh@nxét:|U=E~n|;|m~n| = ; ZC~l

n

- Néu tbc d6 quay clia roto n (vong/min): f =
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- Hop X chi 14 dién trd thudn R: |-+ =

B

2
- Hop X chi 1 ty dién C: ! =(&]

A 2 S g S T S U, e T U, -
- Hop X gom R va L mic n6i tiép: I —m ;L ~-———————\/R_2+_Z_Z
s VSR e
JRZ +Z3, RE JRE+Z2
@. May phit dién xoay chidu ba pha
Dang 1: Tinh cong suét tisu thu coa tai ba pha

Cho t4i ba pha gidng nhau (tai méc d6i xémg), cong suft tiéu thy trén mdi pha 13 bang nhau 13 P;.
P =3P =3.U,,Icosp=3T"R

- Hop X gdm R vi C méc néi tiép: I, =

Céach xac dinh Uy
Mang (A) - Tai (A): Uy = Uiy =Uptmy) = Uimy
o M. Ud(‘) =U _ Ud(m)
ang (Y) - Tai (Y): Up(t) \/5 sty = \/3-
Ud(l) Up(m) _ Ud(m)

= Mang (A) - Tai (Y): U,y =

N RN RN -

@ Mang (Y) - Téi (A): Uy = Uy = Ustmy =V3.Upqm
[®> N6i chung chi cin nhé |U
Dang 2: Suét dién ddng xoay chiéu tao ta dong dién xoay chiéu:

e, =E,coswt; e, =Eocos(mt—2—3n) e, = Eocos(mt.—k%’l). Cho ey, tinh ey, e3.

d(mang) = Ud(m) 12 xong!

Damg 3: Tinh cuong dd dong dién chay trong dy trung hoa
iy =i +i,+i, = Tm=L+L+1
- Dic biét: néu tai méc dbi xtmg thi im =0
@. Dong co khong dong bd ba pha

o Dang 1: X4c dinh tdc do quay cia roto ddng co: |n = —p—
n: 13 tbc d6 quay ciia tir tredng, £13 thn s6 dong dién xoay chiéu ba pha, pla sb cap cuc (co6 3

cudn day thi p=1, c6 6 cudn day thi p =2, ¢6 9 cudn diy thi p = 3).
1 13 téc @6 quay ciia roto déng co khong dong bo:

= Dang 2: Tinh hiéu suét cia dong co: |H =E

P; 13 cOng suét co (cong suft c6 ich), P 13 cong suit tiéu thy ciia dong co.
B Cha y:
- Néu dong co 3 pha: P, =3I°R |

- Néu dong co dién 1 pha: P =Ulcosp=I’R +P, v&i Ago = Pi.t

©. My bién ap
Tbng quét: i=13l=—‘=k
e, E, N, |
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 iensullt; Bt D090y
B, Ul cosg,
) ME’IYblénép li tu‘émg H=1=> Ulll =Uzlz = .[_J_z..=£.=_N_2_
Ul Iz Nl

X Chi y:
®. Cufn so cip:

= Néu bd qua dién tré trong (r; = 0):

= Néu c6 dién tr& trong khéc khéng (i = 0):|E, =U, |= [U] =U; +U; | =

i
zZ,

U"n
U,
@. Cudn thir cip:
= Néu bd qua dién trd trong (r2 = 0): [E, = U2|
= Néu c6 dién trd trong (r; = 0): Mach c6 t3i thi |E2 = UL2| ;
Mach thir céip d& ho (khong tai):
®. Néu cudn day so cip c6 dién trd 11, cudn thir cip c6 dién trd rz, méc dién tré thuin R vio hai diu
cudn thir cap. Ta cd: u, =e, +i,.1; ; €, =u, +i,1, ; u, =i,.R.
U, kR N, ;

_[-JT=k2(R+r2)+rl e k=T\I:

@. Truyén tii dién ning di xa

Dang 1: Tinh cong suit hao phi trén dudng day tai dién
P’R
(U.cosq))2 _
= Cho @6 chénh léch v& s6 chi cia hai dong hd cong to dién & tram phét va noi tiéu thy sau
AA

khoang thoi gian At 13 AA: AP=_AT

= ChoP,R,Uvi ¢:[AP="R=

Dang 2: Tioh d giam dién 4p trén dudng diy [AU=U-U'=LR|

Dang 3: Tinh hiéu suit truyén t3i dién ning di xa

. v — | P-
= Tinh theo cong suat: H=P—=P AP=1——A£= 3 = H=1—7——1{—{
P P P P+AP (U.coso)
A - IR J
lTinhtheodié,‘:né.p:H=H=U AU=1——AE = [H=1-—
U U U U

® Chiay: P=I*R+P'< Ulcosgp=I’R +P'

Dang 4: Biét cong suit hao phi khéng vugt qué x(%) cong sudt cin truyén di
){(%).Uz.(cos':p)2

= AP<x(%).P = |R<

Céc yéu ciu thudng gip:

B x(%).UZ.(coscp)2
B P

= Tinh dién tro t6i da ciia dudmg day: |R ...
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- : 2pf
@ Tinh tiét dién nhd nhat cua day: £

R

max

24
R=p—=8 . =
p 3 min

2
z S .
= Tinh dudmg kinh nho nhét cia day: |S=mr’ = ndT:> d.i =2, ,—-‘“ﬂ
T

Dang 5: D& cong suft hao phi gidm di m lin thi cén ting dién 4p U & tram phat ting bao nhiéu 1an ?
. = Cho biét cong sudt & tram phat khong d6i P = const:

U, |[AP
o, e, "
= Cho biét cong sult & noi tidu thy khong dbi P’ = const:
_112_ _ m+n
U, B (n +1)JE

Ve m=l =20

, n=—L (Db gidm dién 4p lic dAu bing n 4n dién 4p noi ticu thy)
2 1

Dang 6: Mbi quan h¢ gilta U va H hodc I va H. .
Truwdng hep 1: Néu cong suat truyén di ¢ tram phat khéng d6i (P = const)

o Mbi quan hé gitta U v H; LW -

1 1_Hz
o Mbiquanhé gita IvaH: 2= 2
q ¢ gi L -8,

H, (1-H
o Mbi quan hé giita U va H: U,  jHlls)

2 I H (1-H
° Mo6i quan hé giita I va H: -—i——l-)-
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CHUONG IV. DAO BDPONG VA SONG BDIEN TU

CHU BE 1. MACH DAO BONG LC.DAO PQNG BIEN TU

L TOM TAT LY THUYRT

1. Dinh nghfa: Mach dao dong 13 mot mach dién kin gdm mét tu dién c6 dién dung C méc nbi tiép
v&i mot cudn cam cé @6 tw cdm L (cdn goi 13 khung dao dong).
Ch ¥:

= Néu dién tr& ctia mach rét nhé, coi nhr bing khéng, bd qua hao phi ning lugng — mach
dao d9ng Ii twong. '

= Ban d4u tich dién cho tu dén gié tri cyrc dai 12 qo, dién 4p curc dai 14 Uy, sau d6 tu phéng dién
trong mach va tao ra dong dién xoay chidu trong mach.

2. Céch cung cAp nang lwgng cho mach dao dong j )
a) Cach 1: Cung cap cho tu dién [ (Z)T )

Ban déun nbi tu dién v&i ngudn dién mot chidu (Pm Ac quy)
dén khi dién tich trén tu dat cuc dai 13 o, hidu dién thé cuc dai 13 C :
U, thi chuyén khosd K sang (2) dé tao thanh mach dao d6ng LC.

Niing hrong ban dau tip trung trong tu dién la

W, = q"—lCU2
2C 2

b) Céch 2: Cung cip cho cufn cim
Ban d4u kho4 K d6ng, dong dién trong mach qua L va ngudn

(khéng qua tu) én dinh c6 cuong 46 1a I, =—- thi ngét khoa K. Nhu g L L c -
r ?

vay khi dong khoda K niing lugng dang tip trung trong cudn cam 13
SN
2 2 \r

2 5
] , 46 chinh 13 ning hrgng ctia mach dao
dong hic sau.

3. Phwong trinh vi phan bac hai ciia dién tich: |q"+ o’q = 0|véi |@* = —

4. TAn sb géc riéng, chu ki va tin s6 dao dong riéng ciia mach LC
1

Jic

Chu ki dao dgng riéng: T, =2n/LC | (Cong thirc Tém-xon)

Téan s0 goc ricug: Wy =

tl.g
CHW E

= T4n s§ dao ddng riéng: fi=

5.-Céc biéu thire tirc thoi
@. Pién tich tirc thoi trén tu dién: |q =q, cos(ot +,)

Q. Dién 4p tirc thoi gifra hai ban tu dién: u, =%= (330 cos(ot+o ) =U, cos(at+9, )

= |uc =Ugcos(ot+@, )| voi|U, = -(é—”
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®. Dién 4p tirc thdi giira hai diu cudn cim:
p+uc=0 = u, =-u,=-U;cos(ot+9, )=U,cos(ot+¢, +m)

= lu, =0, cos(d)t+cp“L) voi|p, =9, +7w

@. Cudng d¢ dong dién tirc thoi trong mach: i= q =-0q, sin(ot+ 9,) =1, cos(wt+q, +-72£)

= |i=Iocos((Dt+(pi)| Vé'iIIo =°)'an; ?; =9, +3£

2
®. Két lnan:
= Trong mach dao dong LC li twomg: i, g, u, uc bién thién didu hoa ciing tin s6, khéc pha.

(P =(puc =(pi_'—2-=q)u|_ o

= up va uc bién thién diéu hoa cung bién 49, cing tan 56, ngugc pha nhau.
= Dong dién i va tir truomg B blen thién cling tan s6 va cung pha.
- ® DPién tich q va dién trudng E bién thién cung thn s6 va cung pha.

= Trong mach ddo dong LC: dién trwdng va tir trlro'ng bién thién theo thoi gian cung tan sb,
vudng pha nhau (tir trlmng sém pha hon dién trudng goc n/2). -,
6. Nguyén tic hoat dong ctia mach dao dfng: dya trén hién twong tir cim.,
7. Dao d¢ng dién tir
1.1. Dao dong dién tir: Bién thién cia dién trudng va tir trudng theo thoi gxan & trong mach dao
‘ dong dugc goi 13 dao dong dién tir.
Néu khéng c6 tic dong dién hodc tix v4i bén ngoai, thi dao déng nay goi 12 dao ddng dién tir tir do.
7.2. Ning lugng dién tir trong mach dao dgng:

a) Ning lwgng di€n tru’(mg tap trung & tu dién:

2
q qo
W, =——=—=cos"(at+
1"eT5¢c T3¢ i 9)
b) Néng lugng tir tru’o’ng tﬁp trung & cudn cﬁm:
Li? La’q
W, =— =—"2Lsin* (ot +¢) =—Lsin’ (ot +
| 5 = (ot+g)= =2 c (ot+9)
¢) Niing lirgng di€n tix toan phan ciia mach dao dﬁng LC:

W=W, +W, = lL +;‘é lyp, 1 Cu 1Li2+%quc

=_q_§_=.C_I;I_z_=qu=Eg_=Const
2C 2 2

d) Két lugin:

- Mach dao dong thuc hién dao dong dién tix tr do v6i thn sb f, chu k1 T, thn s6 géc @ thi
nang luqng dién trudng va ning lugng tir trudng bién thién tudn hoan véi thn s6 £ = 2f, chu ki T’ =
T/2, thn s6 goc o =2 m.

- Nang legng di¢n tmong va ning hrgng tir trudng bién thién tuin hoan cung bién dg, cing
thn s6 nhung 1éch pha nhau géc = (hay ngugc pha nhau)

- Trong qua trmh dao dong dién tix ty do c6 s bién dbi qua lai giita ning lugng dién tmong
va ndng lugng tir trucmg, mdi khi ning lugng dién truong gidm thi ning lugng tir trudng tang va
ngugc lai nhung téng cia chiing tirc 14 ning hrong dién tir trudng dugc bio todn, khéng dbi theo
‘thoi gian.

- Khoéang thoi glan ngan nhat giita hai 1in ma Wy = We=W/2 12 T/4.
- Khodang thoi gian ngdn nhét giita hai 1dn Wy = 3Wc hoac We=3W 1a T/e.
¢) Do thi dao dong:

- Bo thi cia Wy, W theo thoi gian 12 hinh sin, W theo thoi gian 1 dudng thang
- D4 thi cia Wy, W theo dién tich q 14 cung parabol; W theo q 1a doan thing,
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2
- Bién d6 cua ning lugng dién trudmg va nang lugng tir truong 13 — N i% = l:—{l :
7.3. Dao ding dién tir tit din |
Vi trong mach dao dong ludn c6 dién trd R —> néng lugng dao dong giam din — bién d5 qp,
Uy, Ip gidm dan theo thoi gian — goi 13 dao dpng dién ti vit din.

Dic diém: néu dién trd R cang 16n thi dao dong dién tir tit ddn canh nhanh va ngwoc lai.
7.4. Dao dong dién tir duy tri. H tw dao ddng

Muén duy tri dao dong —> ta phai bh dit va ding phan nang Trgng bi tiéu hao trong mdi chu ki.

Dé 1am viéc ndy ngudi ta dung tranzito dé diéu khién viéc bl niing lugng cho phd hop

Mach dao dong diéu hoa c6 sir dung tranzito — tao thinh hé tu dao dong
7.5. Dao déng dién tir cwdng birc. Sw cdng hwéng -
a) Dao dfng dién tir cwdng bire: Méc mach dao dong LC v6 tin s goc riéng ®, noi tiép v6i mot
ngudn dién ngodi, 13 ngudn dién xoay chidu ¢6 dién 4p u =T, coswt. Liic nay, dong dién trong
mach LC bién thién theo tin sb géc @ ciia ngudn dién xoay chidu chira khong thé dao dong theo tin
so riéng ©, — qua trinh nay goi Ia dao d¢ng dién tir cwdmng birc.
b) Sw cing hwimng:

Giit nguyén bién d6 cia u, diéu chinh ® — khi @ = @, thi bién 6 dao déng dién(ly) trong
khung dat cuc dai — hién twong ndy goi 14 sy cong hu'orng

Gié tri cwrc dai ciia bién d6 cong hudng phu thudc vio dién tré thudn R:

- Néu R nhé —» (Ip)max —> cong hudéng nhon

-NéuR16n — (I)min —> conghudng ti
8. Sir twrong tw giira dao dfng dién tir va dao ddng co

Lidd x Pién tich q
Vin toc A Dong dién. i
Khbi lugng m D tir cam - L
Poc cimg k Pién dung c'
Luc phuc hoi F DPién ap u
Hé s6 ma sét 0 Dién tr R
Thé ning E: NL dién trudmg We
Pong ning Eq4 NL tir truong Wi

x = A cos(ot+¢) q=q,cos(ot+g)

v=x = —0Asin(ot+g) i=q =-aq,sin(ot+9)
2 - 2
Wk Ly e kel 2 w=ld 1o Tq
2 2 2 2C 2 2C

.2

A== % =q"+=

®
Vo = 0A I, =g,
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1. CONG THUC GIAI NHANH

©. Chu ki va tin s6 dao ddng riéng ciia mach LC:
®. Tén sb goc riéng: u)‘: P = |T, —i—Zn\/LC
' 10 VIC a

A s L _|i~i q q; -q;
@. Tinh chu ki va tin s§ dao dong cia mach: @=—L=, [2—L = |T=2n-L=2r [S1—*
%o 4 —9% I 1, -1
®. Ghép ty dién: Cho [L,C,]=T,,f; [L.C,]=> T,.f, :
(L’ CISSCZ): 'Tss i \/le +T22 ; (L’Clntcz): Tnt =_%T2—z
VI +T,
@. Ghép cufn cam: Cho [C,L,]=T,.f, ; [C,L,]=T,.f,
. T
(C,LatL,):|T, =T +T2| ; (C,LyssL,):|T, = -k
T
®. Niing lwgng ciia dao dong dién tir:
= Niang lugng tir trudng (trong cudn cam): W, = —;—Liz = %(Ug ——uz)
= Ning lugng dién trudng (trong tu dién): |W, = L el =£(I§ —iz)
) Ly 2 2022 “
- Ning loong dag Ggng digarti: [ =W, + W, =112 s L L3 o Cls - 9,0y
BIIIE R SRR - 2C T2 "y g 2

= Ti s6 nfing lwong tir trudmg va ning lugng dién trudng:

= Ti s6 niing lugng dién trudng va ning lugng tir trudng:

. 9o U,
= Khi W, =n.W, = |q=% slu=%
L ¢ 4 Jn+1 Jn+1
= Khi We=nWL = |i=% L
n+l

©. Tinh nhanh cc gi4 trj cuc dai (bién df):

= Bién d§ dién tich: q=—
(0] @
: T3S O
= Bién do dién ap: U, =%:I° \/g s +Elz

' e 5, C
= Bién d0 cudng 46 dong dién: |I, = w.q, =U, =1 +Eu
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®. Tinh nhanh cdc gia trj tirc thoi: g, u, i
-2 2 Ch A ey
= Ta co: 1—2+%—=1 . +—u—z-—1
Io Qo Io U

s 3 L,
= Dién 4p tirc thdr: U3,=uz+%i2 = lu|=\/E(I§—-12)= Ug ——i*

. C Ly C
= Cudng d9 dong dién tirc thoi: I2 =i’ +%u2 =% |1| = \/I(Uﬁ -u?) = Iﬁ —i-uz

®. Biéu thire tirc thdi ciia q, i, uc va uce
Bidu thirc dién tich trén mot ban ty dién: la =gyc0s(wt + 9,)|

Biéu thic cudmg @9 dong dién: li=T,cos(t+g,)]

Biéu thirc hiéu dién thé gitta hai ban tu dién: |EC =U,cos(ot+ (puC—)I

= Biu thirc hidu dién thé giita hai ¢iu cudn cam: |uL =U,cos(ot+g, )|

= Moi quan hé¢ vé pha giita cic dai lugng i, g, uc, uL:

" 9T
(p =(puc =(pi__=(puL—

. Tinh céng sudt cin cung cap cho mach d¢ mach dao djng dién tir duy tri v&i hiéu dién thé
cure dai Up:

= Trudmg hop 1: Bo qua cong suit birc xa dién tir.

5
P, _Pmanlnet =I’R = 120 R—%Uz

= Trudng hop 2: Cong suét birc xa dién tir 13 Pyy.

Pcc = Pton nhiet +Pl;x =%U: +Pb)-(

CHU BE 2. BIEN TU TRUONG. SONG PIEN TU

L. BIEN TU TRUONG
1. Lién hé gwra dién trwdng bién thién va tir trudng bién thién
a) Hai gia thuyet ciia Macxoen:
= Gid thuyét 1: Tir trrong bién thién.
“Khi m6t tir trudmg bién thién theo thori gian, n6 sinh ra mét dién trudng xody tirc 14 mét
dién trrdng ma cac dudng sirc dién bao quanh cic dudng sirc tir”.

‘3—? cang I6n thi E cing 16n.

= Gia thuyét 2: Pién truong bién thién.

“Khi mdt dién trudmg bién thién theo thoi gian, né sinh ra mot fir treong c6 cic dudng stc
tir bao quanh cic durdmg sitc ciia dién trudn ong”.

% cing 16n thi B cang 16n.

b) Di¢m trwrdmg xody: c6 cac dudng sirc dién 13 dudmg cong khép kin.

B> Chi y: Bm‘mg sirc tir fudn 13 duwdng cong kin.

2. Dong dién din va dong dién dich

a) Dong dién din: 13 dong chuyen 101 co huo‘ng chia cic hat mang dién.

b) Dong dnen dich: 13 khai niém chi si bién thlen cua dién trudng giita hai ban tu dién.

CAM NANG VAT Li 12 NAM 2014 (55)



CHUONG IV. DAO BONG VASONG PIEENTU [ & PO MINH TUE - LUU VAN XUAN

3. Dién tir tnr(mg
- Mbi bién thién theo thdi gian cia tir truong déu sinh Ia trong khong gian xung quanh mot
dién trudong xody bién thién theo thoi gian va ngwoc lai, mbi bién thién theo thoi gian cia dién
tredmg ciing sinh ra mét tir trudng bién thién theo thoi gian trong khong gian xung quanh.
- Dién tmémg ho.';w tir tru'(mg khong thé tdn tai doc lap véi nhau, ma lién két chat che vdi
nhau, cing c6 thé chuyen ho 14n nhau.
- Dién trudng va tiy trrdng 13 hai mijt thé hién khic nhau clia mdt logi trudng duy nhat goi Ia
dién tir triwong.
- Di¢n tir trudmg 1a dang vét chit tdn ta1 khach quan trong tir nhién.
X> Chii y:
- Xung quanh dién tich diém dimg yén so véi ngudi quan sat (NQS) 1 dién trudng.
- Xung quanh nam chim vinh ciru, dong dién khong d6i dirng yén so v6i ngudi quan sat 13 tir
truong.
- Xung quanh dong dién xoay chiéu, tia lira dién, tia sét, dién tich dao dfng 12 dién tir trudng.
- Dién truong bén trong hdp kim loai, 16ng kim loai bang khong.
IL SONG BIEN TU
1. Dinh nglua' Qud trmh lan truyén dién tir truong dwoc goi la séng dién tir:
2. Tinh chét va tinh chét ciia séng dién tir
a) Pic diém:
e Trong qué trinh truyén song (E LB )L Ox: dién triedmg va tir trudng dao ddng theo phwong
vuéng géc vai nhau va vudéng goc voi phuong truyen séng = Séng dién tir 13 séng ngang.
*Ci E va B dubién thi€n tudin hoan theo khong gian va thoi gian vi ludn
ciing pha nhau. E
* Tai mdi diém 3 vecto E, B, vtao thinh mdt tam dién thuén. B
» Séng dién tir truyén dugc trong moi méi trudng, ké ca chian khéng (khic
vGi song co‘) :
* Téc d6 lan truyen ctia séng dién tir trong chin khong bing téc d6 anh sang: ¢ = 3.10% m/s.
* Trong chin khong, séng dién fir c6 budc song:

v

A=cT= F (T, f: chu ki, tin s8 ciia dao dong dién tix)

b) Tinh chit ciia song diém tir; -

+ Qué trinh truyén song di¢n tir 1a qua trinh truyen ning hrong.

+ Tn s6 cang 16n thi ning luorng séng dién tir cc 16n (ti 1¢ thudn vdi £y,

+ Tuén theo cac quy luit: truyen thing, phan xa, khiic xa.

+ Tuén theo cic quy ludt: glao thoa, nhiéu xa.
3. Nguon phat song dlgn tir (chén tir):

Bdt cir vt thé ndo tao ra mét dién truwong hay tir truong bién thién déu duoc goi l nguon
phdt song dién tir

Vi dy: tia Iira dién, day din dién xoay chiéu, cdu dao déng ngit mach dién,..
4. Phén loai séng dién tir:

Sép xep theo thir tyr glam dén cia budc séng, song dién tir dugc phin ra thanh 6 loai 14n luot
1a: S6ng v6 tuyén; Hdng ngoai; Anh sing nhin thiy; Tir ngoai; Tia X; Tia gamma.

CHU PE 3. PHAT VA THU SONG BIEN TU
L. TOM TAT LY THUYET
1. Mach dao dong hé. Anten

a) Mach dao djng kin va mach dao ddng hé:
- Mach dao dgng kin: dlen tir trutorng héu nhw khéng biic xa ra ngoai khong gian xung quanh.
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- Mach dao déng hé: tir mach dao dong kin, ta tdng khoang cach gm’a hai ban ty dién, ting
khoang céch giita cac vong ddy — dién trudng bién thién va tir trudng bién thién bu’c xa nhiéu vao
khong gian — goi 1a mach dao dong hd.

b) Anten: Anten chinh 13 mot dang mach dao dong hd, 13 mot cong cu hitu hiéu dé birc xa séng
dién tir.

2. Nguyén tic tmyem thong bing song dién tu'

2.1. Nguyén tac chung

Dé truyén céc thong tin nhr 4m thanh, hinh anh,.. .dén nhitng noi xa, déu 4p dung mot quy

trinh chung la:
* Nguyen tic phat:

oo Bién cic 4m thanh (hmh anh,...) — dao dong dién c6 tan s6 thép, goi 14 tin higu 4m tin (thi
tan).

- Diing séng dién tix c6 tAn sé cao (cao thn hay séng mang) mang c4c tin hiéu 4m tin dixa qua
anten phat.

* Nguyén tic thu:

- Ding méy thu véi anten thu dé chon va thu lay séng dién tir cao thn.

- Téch tin hidu ra khoi séng cao tAn rdi ding loa d€ nghe 4m thanh, hojc diing man hinh dé
xem.

2.2, So.d0 khoi cia mdt hé thong phat thanh va thu thanh diing séng dién tir:
a) Hé thong phﬁt thanh

@ Ong noi: bién 4 &m thanh thanh dao ddng di¢n am thn, 1

® Dao dgng cao tdn: tao ra dao déng dién tlr tén 8 cao (ct MHz).

® Bién dzeu trdn dao dong 4m thanh véi ddct — ddct bién diu.
® Khuéch dai cao tén: khuéch dal ddct bién diéu dua ra anten phét.
® Anten phdt: phat xa séng cao tin bién diéu ra khong gian.

b) Hé thong thu thanh:

@ Anten thu: cim tmg véinhidu song dién tir.

@ Chon song chon loc song mudn thu nhd cong hucmg

© Tadch song: tich sc’mg 4m tn ra khoi song cao thn bién diéu.

® Khuéch dai ém tan: khuech dai im tAinrdi dwaraloa dé tdilip [ '
&m thanh. ' 'g

® Loa: chuyen dao dong dién thanh dao ddng 4m.
2.3. Nguyén { tic thu séng dién tir
a) Nguyén tic phat song dlen tir:
D& phit séng dién tu mic may phat dao dong diéu hoa vi mét Anten phat
Dai phéat (Dai truyén hinh, dai truyen thanh) phat ra séng dién tir c6 tAn s6 f, c6 buréc séng 13

e © (c=3.10m/s)

b) Nguyén tic thu séng dién tir:

Mic Anten thu v mdt mach dao déng hay mach chon séng (c6 tin sb riéng fy thay d6i
dugc).

f, = c6 thé C ho#ic L thay d6i — £y thay dbi
0 ZEJE( y o thay d6i)

€) bé may thu bit dwgc song dién tir tn'uyen dén:
Diu chinh @& mach dao dong clia may thu cong hudng véi tin sb d chon, khi dé:
fo f

=f=—
21t«/
B> Cha y: Nguyen thc hoat dbng ciia mach dao dong may thu 13 dwa trén hlgm tugng cing huwong.
3. Sw tmyen song vo tuyen quanh Trai Pit

Su truyen song di€n tir trong thong tin quanh Trai Bat c6 dic diém rat khac nhau, thuy thujc vao
cac yéu t6:
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- D¢ dai budc song

- Dxeu ki€n mdi truong mét dat

- Béu khi quyén, dic bigt la thng dién L.
Tang dién li: Ting dién li 1 thng khi quyén, & d6 cic phan tir khi b i6n hoa do céc tia Mit Troi
hoiic céc tia vii tru. N6 c6 kha ning dan dién, nén c6 thé phan xa séng dién tu

Téng dlen li cich mit d4t khoang 80 km dén 800 km.
4. Séng vo tuyén:
a) Dinh nghia: Song dién tir diing trong thong tin v6 tuyén c6 tin s6 tir hing nghin héc tré 1én dugc
goi 12 séng vo tuyén.
b) Phin loai song vo tuyen

Cién cir va
[ Séng dai Trén 1000 (m) | 3.10
Séng trung 100 dén 1000 3.10° 3én 3.10°
Séng ngan 10 dén 100 3.10°dén3.107
Séng circ ngin 0,01 dén 10 3.107 3én3.10"

c) Pic tinh va pham vi sir dung:

Séng dai It bi nude hap thu |
;| Ban ngay: tﬁng dién 1i hdp thu manh. Sir dyng 'truyén thong tin vao
Sdug trung | Ban dém: ting dién li phan xa tot. ban dé€m
Bi tang dlen li phén Xa vé mit dat, mit dat | Mot dai phat song nga.n VUl
Séne nesn phén xa lan thit hai, tang dién li phan xa 1in | cong sut 16n c6 thé truyén
g ng thu ba,... song di khap moi noi trén mét
dit.
] Nang hrong I6n nhit, truyén thing khéng b1 Ding trong v6 tuyén truyén
‘Séng cyre ngédn tang dién li hdp thy hay phan xa. hinh qua v¢ tinh.
Ding trong thong tin vii tru.

Séng dai, séng trunﬁ va s6ng ngfin hay dugc ding trong truyén thanh, trujyén hinh trén m3t dét.
'IL CONG THUC GIAI NHANH
@. Nguyén tic phat vi thu séng dign tir
= Phat song dién w M&i dai phét s& phat ra mét séng dién tir c6 thn s6 xac dinh A f = f =%
= Mdy thu: Cé mach chon song 13 m¢t mach dao dong LC, cd thn sb dap dong riéng 13

T 2IC

= P& may thu be"zt duoc song dién tir truyén dén, cin diéu chinh ¢ mach xay ra cong huong
dién: .

Cc

f,=f L |véic=3.10° mss.

1
<> f—
2nLC

®. Tinh bubc séng ma may thu bit dwge: [A = 2ne/LC|véi C,, <C<C, va L <L< Lo
= Bu6c song dai nhét: |\, =2mc\L . Co
= Budc song ngén nhét: |A_, =2mc\ L. Coi | = A
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®. Tinh d§ tr cim L dé may thu bit dwgc séng dién tir cé tin s6 f (bwde sr";mg A)
R
4nMC 4n’c’C
©. Tinh di¢n dung ciia ty dién 3¢ may thu bit duge séng dién tir c6 thn 6 f (bwéce song A)
B E 1 . 7“2 i
47 4n’c’L
®. Cong thirc tinh dién dung cia ty dién xoay: C, =

, véi d 12 khoang céch giita hai ban tu

47kd’ !
dién. Cho biét dién dung ciia tu dign thay d6i lién tuc tir Ci = Cyin dén C; = Cumax theo ham bac nhét
cua géc xoay, tir o, dencx .Taco: C, =a.a.+b

x

C,=C il
= =a. +
2 max a cx'max b = Cmm o a.amin
(C—b) (Ol = Cguin )
Cmax _Cmin
Cx c6 gia tri bién thién: (a O, +b) <C, < (a o +b)
(92 Chu ¥: Dé cho ty xoay gbm n tAm kim lai song song trong dwong véi (n — 1) tn dién giéng
nhau mic song song = Cp, = (n -1DC..
. Mach chon séng cua mét may thu vo tuyén dién gdm L va C. P& bit dugc séng dién fir
<A <A, thi phai méc thém tu xoay Cy véi tu dién C nhu thé nio? Tu xoay c6 dién dung bién
thlen trong khoang nao?

C_..-C._.
{Cl =C_,, =aa_ +b q=—max “min

= C=aoa+b = |oa=

Ao
—(C—b)za

Giai:
A A2
e Tinh: C, . =—1-—; =2
b T AR?e?L” M T 4n2c?L
X Py % i CCiran . CCimax
8 Néu Comin, Comax < C = C, noi tlép Cva Clx =—(—3—:Eb;: 2 = C Cbbmu
& Néu Cominy Comax > C => Cy song song C vaC,, -C;C, =C,..-C

@. Mach chon séng cua moét may thu vo tuyen dlen gom L va C. Pé bt dugc séng dién tir
A, <A <A, thi phai méc thém mdt cudn cam thudn L, véi cudn cam L nhur thé ndo?

Giai:
P
mRAn?eC ] bmx 4ncC

2 Néu Lomin, Lbmax < L => L, song song L va L,=

o Tinh: L,

L'mein i Lmenx
L, P IoL

Hmia 'bmax

mNéumem,meax>L = LynditiépLva L, =L, . -L;L, =L, -L
®. Mach chon séng gbm cuén cam thudn va tu dién c6 dlen dung C thay dbi (C,=Cx< < C,). Tim

gi6i han 1ong nhit vi giéi han hep nhit cia do ty cdm L d8 méy thu bat duge song dién tir
A SAZA,

Giai:

2 2
= .
= Linep nhai =
4n’c’C,” T 4An’c’C,

= Gi6i han hep nhdt: L, <L<L,, =

At Ay

Gidi han rong nhét: Lp SLEly = =Sl a5
4n°c’C, 4n°c’C,
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©. Ghép tu di¢n hoiic ghép cugn cim thanh bj:

= : TT
T, = 2mJ1,C T, =2m,JL,C Tm=1/Tf+T22 T.= Tzl _:Tz
1 2

1 1 ff

f = f ey f = 12 = 2 2
' amfLC * onL,C " R ik L

AA

=27C LIC )\.2 ?ZﬂC\’LZC 7\,“‘=1’}\,I2+;\,; 5 2

Tém lai chi cAn nhé: VLC|;

C, =C, +C,|;[L, =L, +L,|1a xong! -
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CHUONG V. SONG ANH SANG

CHU PE 1. TAN SAC ANH SANG

L. TOM TAT LY THUYET

1. Thi nghiém tin sic 4nh sing '
Thi nghi€ém tin.sdc dnh séng do Niu-ton thuc

hién vao ndm 1672. Mt Tréi
= Thi nghiém: ding mft chum 4nh séng tréng % M

hep, song song chiéu t&i lang kinh. \\  feAl == F
s Két qua chum séng bi tich ra thanh nhiéu * | \ - i

chiim séng c6 mau sic khic nhau nhw mau ciu vdng, tia \ F . Bl

do 1ch it nhét, tia tim 15ch nhleu nhat k P =
Dii mau nhr mau ciu vdng (46 dén tim, gbm G ™ i B C

bay mau chinh: @6, cam, vang, luc, lam, cham, tim) goi

13 quang phd ciia 4nh sing tring.
2. Dinh nglua hi¢n tu’o’ng tan sic: Hién twong mét chiim sang phirc tap bji tach ra thanh nhu'ng
chiim sdng co nhiéu méu séc khdc nhau goi la hién twong tdn sac dnh sdng.
3. Nguyén nhan
- Chiét suét ciia ling kinh c6- gia tri khic nhau dbi v6i 4nh séng don shc khac nhau '
- Chiét ctia chét 13m ling kinh la khéc nhau déi véi cic anh sang don stic khac nhau: chiét
suft (101 v6i dnh séng d6 13 nhé nhét, ddi véi dnh séng tim 13 16n nhit

- Chiét suat ciia mft moi trrdng trong sudt phu thudc vio ban chit clia mdi trrdmg va mau
shc anh sang (tn s6, budc song). Theo c6-si:

11=A+E
A?

Trong d6: A, B 13 nhitng hing sb phu thuc vio ban chit ciia méi trudng.
4. Ung dyng

- Dé giai thich c4c hién twong nhr: ciu vdng, miu sic sic s& cia kim cuong,

- U'ng dung trong may quang pho
5. Anh sang don sﬁc va dnh sing tring
a) Anh sing don sic

= Dinh nghia: Anh sang don séc 12 4nh séng khong bi tan séc khi di qua lang kinh.

= Tinh chit:

- Mdi 4nh séng don sac c6 mot man nhit dinh g01 13 mau don séc. VD: do6, vang, tim,..

- Mbi anh séng don sac c6 m6t chu ki va thn sb nhit dinh.

- Trong chin khéng mdi 4nh sang don sic c6 mot buoc song xac dinh.

- Dai lrgng déc trung nhét ciia 4nh sing don sfc 1 tAn s6 (chu ki).
b) Anh sing tring

= Pinh nghia: Anh séng trfing 13 tip hop cua v6 sb 4nh sang don sic cé mau bién thién lién
tuc tir 6 dén tim.

© Tinh chit:

- Anh séng trang bi tan sdc khi di qua lang kinh.
- Anh séng tréing (trong chin khdng) cé budc séng ndm trong glm han:
|0,38um <A <0,76pm|

- Vung anh sang trang hay con goi 1a viing anh sang nhin thay (kha klen)
B> Cha y: Anh sing tring khéng phai 13 tip hop ciia 7 mau (dd, cam, vang, luc, lam, cham, tim)
hay 3 mau so cip (d6, luc, lam).
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¢) Céc viing 4nh sing: Budc séng cia 4nh sing nhin thiy trong chin khong.

Mau Budéc song ?\.(um)
Db 0,640 = 0,760
Da cam 0,590 = 0,650
Vang 0,570 + 0,600
Luc 0,500 + 0,575
Lam 0,450 = 0,510
Cham 0,430 + 0,460
Tim 0,380 + 0,440

d) Khl anh sdng truyen tir khéng khi (chan khong) vao moi tru'o'ng trong suot co cluet suit n
- Khi 4nh sang don sac truyen tir mdi truong nay sang moi truong khac thi thn s6 dao dong
(chu ki) khong d6i nén mau khong ddi. Do tbc do truyen 4nh sing thay ddi nén buéc séng thay dbi.

- Trong khong khi (chan khong): |A =c.T =? v6i ¢ =3.10°m/s; T 13 chu ki dao dong.
- Trong mdi trudmng trong subt c6 chiét subt n: J
A, =—

f

-Véi v=<: 13 thc d6 4nh sing trong moi trudng c6 chiét suit n.
n

Suyra: A, = i

n

[® Chii y: Hién twgng tan sic 4nh sing xiy ra véi le moi trudng vét chét, trir chin khong; xay ra
gifta hai moi trudng khfxc nhau.

IL. CONG THUC GIAF NHANH
]
1. Céc dinh lujt vi kién thirc co ban v& khiic xa va phin xa toin phin
= Dinh ludt Khiic xa: | =1, =2 =2 | ygi |22 = 1| n =2
o sinr n, n ngs v, v

= Diéu kién cé han Xa toan phan .
th sang di tir mdi truong chiét quang hon sang m6i truorng chiét quang kém.

+DbK 1:
+ DK 2: Gdc tdi phai 16n hon hodc bang gbc gidi han: Ji 2 131. X trqng do: suul;h 20
n,

2. Tén sic quang liing kmh
= Cong thirc tong quét Goi A 13 goc chiét quang clia Ling kinh, i, 13 goc tdi, i, 13 géc 16, D 14
goc 1éch giira tia tdi va tia 16
sin, =n.sing, ; A =g +r1, ; sini, =n.sing, ; D=i; +1, —A]

= Néu cic géc nhd (A,i<10°): ll—n.r,,' —n.r2‘=> D=(n-1).A|

= Géc 1éch cyre tiéu Dyin: Khi c6 goe 1éch cye tiéu D = Dy, thi tia lo va tia t&i ndm dbi xu'ng

A

v&i nhau qua mit p_hang phén gidc clia goc chiét quang A, tirc la - va rl =r,= T
' ; . A
= |D, =2i, —A|;|sin D"““2+A =han-

= Bai tosn: Chiéu mét chim séng tring, hs;p, song song t6i dinh A ciia mét ling kinh theo
phuong vuong goc vdi mit phang phan gisc cia goc A. Dit mdt man (E) & phia sau ling kinh va
song song voi miit phing phin gi4c clia géc A, cch miit phing niy mot doan L.

- Tinh goc hop béi tia 16 mau dé va tia 16 mau tim: [AD =(n, —n,).A
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- Tinh bé rong quang phd trén man (E) DT=LAD= (nt -n, )LA
3. T4n séc qua thiu kinh :

1 n 1 1
a Cong thirc thiu kinh moéng: |D === =t —1 || — +—
ong thirc thau mong - (ﬂm J (R 5 )
Ry, Rz 12 ban kinh chia cic mit cong ciia théu kinh (R > 0: m3t 18i, R < 0: mit 16m, R = oo:
" mit phing)

Ny, Dot 10 Lt 13 chiét ciia ciia thiu kinh va méi trrdng djt thiu kinh.

r . 1 \
= Thau kinh @it trong khdng khi (ng = 1):|D =%=(n—l).(—l—+———)

Rl RZ
£ g . - R
= Neéu thau kinh c6 hai mit cong ban kinh bang nhau 13 R, d4t trong khéng khi: |f = - (n 1)
4 A r 7 A - 2 - A r R
@ Néu thau kinh c6 mdt m3t phang, dat trong khéng khi: |f = g
: o

= Bai todn: Chiéu chiim séng tring, hep song song v&i véi truc chinh téi thiu kinh hgi tu.
Ving<n<n = D,<D<D,; f,>f>f

Tinh khoéng céch giita tiéu diém chinh d6i véi 4nh sing tim va d6i v6i 4nh sédng do:
1, 1 1 1 1 1
—=(n )| —+— =2 ; —=(n,-1)|—+—| = fi = |Af=f, -1
fd ( d )(Rl sz ft ( t )(RI Rz] ¥

4. Tén sic quan ludng chit phang

= Bai toam: Chi€u mot tia sang don sic SI tir khong khi téi mit phén céch véi moi truong
nudc, gbe t6i 1 i. Biét nwéc trong bé ¢6 do sdu 1A h.

- Tinh géc hop béi tia khiic xa mau d6 vd mau tim: sini=n,.sinr, =n,.sinr,

= rvin =

- Tinh vé rong quang phd dudi ddy bé: [DT = h.(tany, —tant,)|
5. T4n sic qua bin mit song song

@ Bai toan: Cho mot ban miit song song c6 bé day e, dat trong khong khi. Chiéu mét chiim
sang song song, hep t6i ban mit véi géc t6i 14 i. Tinh d6 rong d ciia chiim tia 16 khoi ban méng. '

Giai:

Ap dung dinh luat khic xa 4nh sdng: sini = ng.sinrg = n;.sinr; = rg var,.

Tinh d¢ rong quang phd & mit sau ciia ban: BT = e.(t ant, —tam't)

D0 rong ciia chivm 16 khéi ban mit:
6. Cong thirc cd-si:

n=A+%

A, B 13 hing sb pﬁu thudc vao ban chat cia m6i truong trong sudt
CHU BE 2. GIAO THOA ANH SANG. NHIEU XA

" L TOM TAT LY THUYET

1. Thi nghi¢m giao thoa 4nh sing

o Thi nghiém véi 4nh sing don sic: hé théng céc vach sang (vach mé}i don séc) va i (mau
den) xen k& nhau mot cich déu din.

= Thi nghi¢m véi anh sang tring: hé théng gbm mot véan sing tring & chmh gifta, hai bén 13
nhitng dai mau nhr mau ciu vong, tim & trong, d6 & ngoai.
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2. Pinh nghia: Hién tuo-ng giao thoa dnh sdng la hi¢n twong hai chim sang két hop khi chong lén
nhau s€ tgo ra nhtmg cho chiing ting cicong 1én nhau, va nhitng ché ching, triét tiéu ldn nhau tgo
ra nhimg vin sdng, vin 16i xen k& nhau duoc goi la nhitng van giao thoa.
3. Giai thich '

- Ta chi c6 thé giai thich dugc hién tugng giao thoa néu coi dnh sdng co tink chit séng.

- Piéu kién dé c6 glao thoa: Hai nguon Sy, S, phai 13 hai ngudn két h0p

- Hai ngudn kct hg

+ Cling tin s6 f (cung mau)
+ D0 léch pha ctia hai nguon khong ddi theo thoi gian.

a) Thi nghiém v&i d4nh séng don sic

= Sy tao thanh véin sang: tai vi tri hai song anh séng gip nhau cung pha, ching ting ewong l3n
nhau, tai d6 tao thanh vén sang

= Sy tao thanh vin 101 tai vi tri hai séng dnh séng gép nhau ngugc pha, chiing triét tiéu lin
nhau, tai d6 tao thinh vén t6i.
b) Thi nghi¢m v&i d4nh sing trang

= Khi thi nghiém véi nh séng traug ta thu dugc nhiéu h¢ van don séc

, " Tai vi tri chinh giita: tai d6 c6 v0 s6 vin sing don sic trung nhau nén tao thinh van séng

trang,.

® Vi khodng céch giira cic vin mau d6 1a I6n nhat khodng cach giita cic vin mau tim 13 nhd
nhét nén hai bén c6 nhimg dai mau nhw mau ciu vOng, mau tim & phia trong va mau d6 ¢ phia
ngoai.
4. Ung dung

- Giai thich céc hién tugng trong tw nhién nhu: mau sic sic s& cia bong béng xa phong, cic
véng ddu m& trén mit nude, dia CD,.. .dudi anh sang tring.

- Do budc séng cla anh sang don shc.
5. Céc cong thirc co ban vé giao thoa Y-ing
a) Khoang van (7).

& Dinh nghia: khoang vdn la khodng cdch gita hai
vdn sdng hoac hai vén t8i canh nhau (lién tiép, gin nhau s
nhéy) D B

. D
= Bidu thitc: i= L ; (E)
a

Trong d6: a = S;S; 13 khoang céch gifta hai khe hep (c& mm), D =10 la khoang céch tir man chira
hai khe dén man anh (E) (c& m), A 13 budc séng cia dnh sing don sfic 1am thi nghiém (c& pm ).
b) Hiéu quang trinh (hiéu quang 19):

Gia sir ngudn S nam trén tryc IO, cach d&u 2 ngudn Sy, S, (SS; = SS;). Tinh hiéu dudng di
ctia 4nh sang tir hai ngudn S;, S, t6i mot diém A trén man (E):

5

a

6=d,-d =—
2 1 D
¢) Vi tri vin sdug, vin t6i (so véi goc toa dd 0)
P R AD :
= Cong thirc xac dinh vi tri vin sang: k_a— hay

k= 0 :vénséng trung tdm, xso = 0
k= +1:vansangbic 1, Xg1 = *i
k= +2:vinsingbidc2,  Xs= +2i,...

z 1. AD :
= Cong thirc xac dinh vi tri vén t6i:|x, =(k +—)—— hay [x, = (k +0,5)i

k=0; -1; van tdi thir nhz"lt, Xy =% 0,51
k=1, -2: van t0i thir hai, Xp= 1,51
k=2, -3: van t0i thit ba, X3 = +2,51,...
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d) Bé rong guang pho .
* Dinh nghta: Bé long quang phé la khodng cdch tiv vdn séng dd dén vin sdng tim ciing
bdc vi ndm cimg bén so voi vén sdng trung tém.

D a
* Biéu thirc bé rong quang phd bac k: |Ax, =k—(X, -1,)
a

k=1:bérong quang phd bac 1  — Ax, = (i, —i,)
k=2:bérong quang phd bac2 — Ax, =2Ax,
k= 3:bé rong quang phd bac3,.. — Ax, =3Ax,

6. Nhiéu xa dnh sing

Nhiéu xa anh sang 14 hién twong dnh sang khéng tuén theo dinh ludt truyén thing, quan sat
dugc khi 4nh sang truyén qua 16 nho ho3c gin mép nhitng vét trong sudt hojc khong trong sudt.
IL CONG THUC GIAI NHANH

1. Hiéu dwdng di anh sing (hifu quang trinh):
5=(SS,+S,A)—(SS, +S,A)=d, -, =%

2. Kho#éng vin: 13 khoing cich giita hai van sang (hoic 2 vAn tbi) lién tiép

. AD . AD
1=y X =—| = I=—
L a a
@. Cho biét trén doan MN c6 n van sang. Tinh khoang vén i.
o § hai d4u I3 hai vin séng; |i = ——T
n —
%o . . n .%o | MN
8 O hai ddun 13 hai van tbi: |i=—
n
s MGt d4u 13 vAn sdng, mo6t d4u 14 van téi: |i = G
n—

@. Néu thi nghiém dugc. tién hanh trong méi trrong trong sudt cé chiét suit n thi budc séng va
khoang van giam n lin:

A _MD_i
A, =—=1, -
n a_n .
3. Cong thirc x4c dinh vi tri vin séng, vén t0i so véi vin sing trung tim:
P S AD .| ..
@. Vi tri vAn sang: |x, =k—=ki|véi k=0,+1,%2,...
a

@. Vitrivantdic |x, =(2k+1)}” =(k+ 05) 2= (k+0, 5)“

(k =0, -1: van t6i thir nhdt, k=1, -2 vt thit 2,.. )

[®> Cha §: Trong hién tuqng glao thoa anh sang néu ta ting cudng do chim sang thi d§ sing cia
vén sang s€ ting con vin t6i vAn 12 t6i (khong sang 18n).

4.Y nghla ciia thi nghiém Y-ing: LA co sé thuc nghiém quan trong dé khahg dinh 4nh sing cé

ban chit sémg va 1a mdt trong nhitng phirong phép thyc nghiém hiéu qua de do bwéc séng dnh
séng.

5. Kho#éng céch hai vin M, N bt ki:
= Néu hai van nim ciing bén: |Ax =|x, —x,|

= Néu hai van nim khéc bén: |Ax = |x,|+|x,|
6. Xac dinh tinkh chat ciia vin giao thoa tai M trém man (E) cé toa do 13 xp:
RS Vi =k(keZ)| = Tai M la van sang bac k.

= Néu

i
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= Néu E&=k+1.(keZ) = Tai M 13 van t6i.
l

7. Xac dinh s6 vAn sang, sb van toi
®. Dic biét: X4ac dinh s0 véin sang, s6 van tdi trong vung giao thoa (trudng glao thoa) c6 bé réng L
(d6i ximng qua vin trung tim) z

%“_— =n+x|(n: phan nguyén, X: phé‘in du)
i

= S6 vén sang: [N, =2n+1

= S§ van t6i: N 2n+2neux>05 neux<05

@. Tong quit: Xéc dinh s6 van sang, sb van toi tren doan MN bét ki, blet toa d6 diém M, N lin
luot 18 X, XN (gla sir xN < Xm)-
Sé van séng: k1<xM ; S6 van ti: [xy <(k+0,5)i<xy| =k

IE

Sb gid tr1 k nguyen la s6 vin sang (van t01) can tim.
'®. Xéc dinh s6 van sang, s6 vén tdi trén doan MN:

= M, N 13 hai vin sing: [N, =——+1=N, +1

= M, N 13 hai véni tbi: [N, =——+1=N, +1

= M I3 van séng, N 12 van t6i: |N, =N, =——+0,5

8. Thi nghiém c6 ban mong
= Khi dat ban mong c6 chiét suét n, co chidu day e sat sau mot khe thi hé van (vin trung tim)
sé dich chuyen vé phia khe c6 ban méng mot doan Xg so v&i lic chua c6 ban méng

(n—1)eD

Xg=—"—
a

= Khi d3t sau khe S; ban méng (ny, €1); & sau khe S, bin mong (g, €;) d& hé vén khong dich

chuyén so véi lic diu chua c6 ban méng: |(n, —1)e, =(n, ~1)e,

= Khi djit ca hai ban sat nhau va & sau mft khe sang: |x, = —E—[(n, —1)e, +(n, -1) ez]

9, Dich chuyén nguon sang S:

Ban dau nguon sang S dat trén tryc d6i xtmg IO ciia hai khe, S cich mit phing chira hai khe
mot doan d

= Djch chuyén ng dn S theo phwong vuéng goc véi truc d6i ximg 10 mQt doan Ié y= S§' tél_
vi tri S' thi hé van (vin sing trung tam) dich chuyén ngurgc chiéu véi chidu di chuyén cia ngudn

(vé phia nguén tré pha hon) mét doan i x: |x=—1y ; i

= Tim d5 dich chitydn nho nhét ciia ngudn

i de tai O van sing chuyen thanh van t01

10. M0' rqng khe sing:
Nguon sang S nim trén truc ddi ximg 10, mé rong khe séng S déu v& hai phla. Tim d¢ rdng
nhé nhét ciia ngudn dé hé van trén man bién mét (khong quan sat thdy hién twgng giao thoa nira):

AS_. = i.l
D
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11. Tao thém khe séng thir hai: Trén man chira khe S, khoét thém mdt khe liep S' song song v6i

khe S, v6i y = SS'. Tinh Yin de hé van tren man bién mét, khong quan sit *hay hién tugng giao
thoa nita:

e
2
12. Thi nghig¢m véi dnh sdng tring (0,38 pm <A <0,76 pm)

U.| a

Yumin =

« . D
@. Bé rong quang pho bic k: Ax = k;(ld ~1,)

by X - h A~ D
. Bé rhng ving xen phu gitra quang pho bic hai va bic ba: |Ax,, =X, — X5 i (2x4—=31,)|

®. Xéc dmh s van séng tai M c6 toa dd xu:

X, =1(k_D:ng 5 =25n : O38um< M <0 76um =k
a D kD

i

@. Xac dinh s6 van t01 tai M c6 t0a &0 xpMm:
ax aXy
x, =(k+0,5)—=x, DA=—-=__ ; 0,38pm<—M—<0,76 =k
= )a M (c+0,5D = +0,5D ke
13. Thi nghiém giao tlioa ddng théi véi hai birc xa dom sic A, YA,
hD ?\.ZDQ_lf;_l__lz_i-z_
a a k, ol ood

52

k, =bi
:>{ ! - = Toa d6 van trung: |x_ =b.n.£]2=b.n.il véin=0, £1,+2,...
k, =cn _ a

@. Van tdi tring nhau ciia hai birc xa: x,, =x,,

kzD{:> 2k, +1 =_)»_2=i._2
2a 2k, +1 A, i
2k, +1=b(2n+1)

2k, +1=c(2n+1)

AD b
=% (21c1+1)?=(2k2 +1) =—=pstg

Néu bai todn c6 nghiém = {

= Toa d§ van tring: |x_ b(2n+1)}"2 =b(2n +1) véin=0, +1,42,...
a
®. Van sang cia birc xa A, tring v&i vin tdi ciia birc xa A,
=Xy Mo h b b,
2k, +1 2N, 2 ¢
k, =b.(2n+1)

Néu bai toan c6 nghiém =
%, +1=c.(2n+1)
= Toa d6 van tring: |x_ =b.(2n+1).i;|v6in=0, +1,12,...
14. Thi nghiém ddng thdi véi ba bire xa don sfic A,,A, va A,
Vi tri ba vén séng tring nhau: xa = Xe = xa = kji, =k,i, =k,i, © kA, =k, =kA,
bk, =ck, =dk,
Tim bdi chung nhé nhét cia (b, ¢, d)= A

Suyra: k =é—n;kv =é—n;k =én v6in=0,%t1,+2,..
b7 ¢ P d

Toa dd van tring: |x_ =ki, = —%n.il
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CHU BPE 3. QUANG PHO. CAC LOAITIA

L. QUANG PHO
1. My quang phd
a) Dinh nghia:

Mdy quang phé li dung cu dé  phan tich chitm sdng phirc tap thanh nhng thanh phan don sdc
khdc nhau. Noi khdc di, né ding d@é nhén biét cac thanh phan cdu tgo cia m@t chim sdng phicc tap
do ngudn séng phdt ra.

b) Céu tao: Gdm 3 b phéan chinh
- Ong chuan truc: dé tao ra chiim sang song song.
- Ht; tan séc (Lang kinh P): ding dé tén séc dnh sang.
- Budng anh (budng t6i): 13 bo phan dé thu quang phé.
¢) Ung dung:
- Dimg dé phan tich quang phé;
- Dimg dé xac dinh nhiét cia ngudn sang,
- Ding dé nhén biét sy cb mit cia cic nguyen t4 hoa hoc trong hop chat
d) Nguyen tic hoat djng cia MQP Iang kiah: Dya trén hign tugng tin sac danh sdng.
X> Chit y: Thuc chét vach quang ph 14 anh ciia khe hep F.
2. Cic loai quang phd
2.1. Quang phd lién tuc
a) Pinh nghia: Quang phé lién tuc la mgt ddi co mau tir do dén tim ndi lién nhau mgt cdch lién tuc.
Hay: Quang phd gbm nhidu dai mau tir d6 dén tlm, n6i lién nhau mét céch lién tuc.
- Quang pho ciia gnh sang trang 13 mot dai mau bién thién lién tuc tir do dén tim.
- Quang phé do 4nh sang Miit Troi, dy téc béng dén soi dbt phét ra 13 quang phd lién tuc.
b) Dic diém:
- Quang pho lién tuc khéng phu thudc vao thanh phan chu tao ciia ngudn séng (vat phat sang).
- Quang pho li€n tuc chi phu thudc vao nhiét d6 cia vat.
- Quang phd lién tuc clia cac chit khic nhau & cung mdt nhiét d6 thi hoan toin glong nhau.
- Khi nhiét d¢ ting dan thi cudng 46 birc xa cang manh va mién quang phd lan din tir birc xa
c6 budc song dai sang birc xa co budc song ngan
- Su phén b d6 sing ciia cic vung mau khac nhau phy thugc vao nhiét d§ caa vét. Nhiét d§
clia vit cang cao thi vung mau sing nhit ¢ budc song cing ngan.
c) Nguon phét: Do céc vit rén, 16ng, khi & 4p suét I6n bj nung néng phét ra.
d) Ung dung:
- Po nhiét d6 cia céc vat va do nhiét d6 cic ngudn séng & rt xa (VD: Mat Troi, Sao,...)
2.2. Quang pho vach phat xa
a) Dinh nghia: Quang phé vach phat xa la mot hé thong cdc vach mau riéng ré trén nén ti.
Hay: Quang phd vach phat xa gbm c4c vach miu riéng 1¢, ngin cich nhau bing cic khoang t5i.
b) Dic diém:
- Quang phé vach phét xa ciia cAc nguyén t6 hoa hoc khéc nhau thi rit khic nhau. Khic nhau
vé: sb hrong vach, vi tri cic vach, mau sic cdc vach, d¢ sing ti déi gifta cic vach.
- Vi du:
+ Quang pho vach phat xa cfia Hidr6 gom 4 vach: o, lam, cham tim.
+ Quang pho vach phat xa cia ho‘l Natri gbm 2 vach mau vang rét sét nhau (vach kép).
c) Nguon phat: Do céc khi hay hoi ¢ ap suft thip, bi kich thlch phat sang phat ra.
d) Ung dung: Dung dé nhén biét sy c6 mit ciia cic nguyén t6 cb trong hop chat
2.3. Quang phd vach’ hap thy
a) Dinh nghia: Quang phé vach hdp thu la mét hé théng cdc vach tdi nim trén nén ciia mét quang
phé lién tuc.
Hay Quang pho vach hip thy I3 quang pho lién tuc bi thiéu mét s6 vach mau don sic.
b) Pic diém: Moi cha; khac nhau cé quang phd vach hép thu khic nhau vé s6 hrgng va vi tri cac
vach.
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c) Ngumn phat:

Mubn thu d dugc quang phd vach hép thu ciia mét d4m khi hay hoi ta phal dat nd trén dudong
di clla chim séng tréing phét ra tir mot dén dién c6 day téc néng séng chibu dén khe cia mot may
quang pho

Didu kién: Nhiét d¢ ciia d4m khi hay hoi hép thu phai thdp hon nhiét @96 cua ngudn phét ra
quang phd lién tuc, nhung ciing phai di cao dé d4m khi phat dugc cic “vach” 4y.

d) Ung dung:

- Ding d nhén biét s c6 mit cia cac nguyen t6 c6 trong hop chét.
e) Hién twong dio sic cic vach quang phd

- Hién twgng néi 1én moi lién hé gitta QPV phat xa va QPV hép thu goi 13 hién teong ddo
vach quang phé (hay ddo sic cdc vach quang pho).

- Néu nhi¢t @4 dim khi hay hoi hép thy du cao thi khi tat anh sdng ciia ngon den nong sang,
nén quang pho lién tuc bién mét; cic vach tdi trong quang phd hip thy tr& thahh cac vach mau trong
Cc4c quang pho vach phat xa.

) Két ludn: O mdt nhiét @ nhdt dinh, mét dam hoi cé khd niing phdt ra nhilng dnh sdng don sdc
nao thi né ciing cé khd ndng hdp thu nhitng dnh sang don sdc do.
> Cha y:

- Quang phd 4nh sang Mt Troi do may quang phd ghi dugc trén Tt4i Dét 13 quang phd
vach hip thy (ctia khi quyen Mt Troi).

- Quang phd ciia dnh sang Mit Troi 13 quang phd lién tuc.
3. Phép phén tich quang phd ,
a) Dinh nghia: Phép phdn tich quang phé la phép xdc dinh thanh phdn ciia céc chét dya vio
quang phé ciia chiing.
b) Nhiing tién lgi ciia phép "phén tich quang pho.

- Phep phén tich dinh tinh: chi cAn nhin blet sw c6 mit ciia céc nguyén té trong miu, cho
két qué rét nhanh va don gian.

- Phép phin tich dinh lwgmg: cin xic dinh ca ndng d§ cia thanh phin, cho két qua rit nhay,
chinh xic cao.

- Uu diém tuyét dbi cia phép phan tich quang phd la xac dinh dwgc cau tao, nhiét dg ciia cic
vit & rit xa nhw Mt Trcn, cac ngdi sao,.

IL CAC LOAI TIA

1. Tia hdng ngoai (Hong ngoai tirc 13 ngodi ving do)
a) Dinh nghia: Tia hong ngoai la nhitng birc xa dién tir khéng nhin thdy, 6 budc song lon hon
budc song cia dnh sang dé (A > 0,75 pm).
~b) Ban chat 1a séng dién tir.
¢) Ngudn phat Do céc vét & nhiét 46 thap, trén 0 (K).
- Dé tia hdng ngoai c6 thé phét vdo méi trudng xung quanh thi nhiét o coa vat phéi I6n hon
nhiét 9 ciia moi trudng xung quanh,
-Vi du 16 than, 15 dién, dén dién day téc,..
d) Tinh chét:
- Tac dung nln t — 13 tinh chét ndi bat nhit;

- Gy ra mét s6 phan tmg ho4 hoc, tic dung 1én phim anh nhu phim chup énh ban dém,..
- C6 thé bién diéu;

- Gy ra hién tugng quang dién trong & mot sé chét ban dén.
¢) Ung dlmg f
- Sy khé va sudi dm;
- Bo diéu khién tir xa: didu khién ti vi, thiét bi nghe nhin,...
- Ding d chup anh ban dém, chup bé miit Trai Pét tir trén cao,.
- Trong quan sw: ché tao tén lira ty tim muc tidu, quay phim, ong nhom ban dém,..
2. Tia tir ngoai (T ngoai tirc 14 ngoai ving tim)
a) Pinh nghla Tia tir ngoai la nhitng birc xa dién tir khong nhin thdy, ¢6 buée s6mg ngdn hon 0,38
um dén ¢ 10°m (hay ngan hon budc song cia dnh sdng tim : A <0,38 um).
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b) Ban chét: 13 séng dién tir.
¢) Ngudn phét: Do céc vat nong trén 2000°C.

- Vi du: dén cao 4p thuy ngén, hd quang dién, Mt trdi,.
d) Tinh chét va tic dung:

- C6 tac dung manh 1€n phim anh;

- C6 thé 13m phat quang mot sb chit;

- C6 tac dyng ion hoa chét kh1

- C6 kha ning gay ra mot s6 phan timg quang hod, quang hop;

- C6 tac dung gay hi¢u tmg quang dién; '

- C6 tic dung sinh li: huy diét té bao, 1am hai mét, diét khun, diét nimméc,.

- Bi thuy tinh, nu&c . hip thu manh;

- Thach anh thi gin nhw trong sudt (khong hép thu) véi cic tia tir ngoai c6 budc song tir 0,18
pm dén 0,40 pm (viing ti ngoai gan);

- C6 tic dung nhiét.
¢) Ung dung: ;

- Trong cong nghiép va k§ thuat: Tim vét nirt, vét xudc trén cc sin pham dic, tién,.

- Trong y hoc: chita bénh coi xuong, diét vi khuan, khir tring,...
B Cha y: Dung cu phdt hién ra tia hong ngogi va tir ngoai la pin nhigt di¢n (dwa vao tac dung
nhiét)
3. Tia Ron-ghen (tia X)
a) Dinh nghia: Tia X [a bic xg dién tir khéng nhin thdy cé budéc song nho ha’n tia tr ngogi va lom
hon budc song tia gamma (10'm <A <10*m).
b) Ban chit: I3 song dién tir.
¢) Ngudn plnit do & ong Cu-lit-gio phat ra (khong do nhiét
do).

- Ong Cu-lit-gio 13 6 dng tia catdt gdm cé 2 dién cuc 12
Ava K, trong d6 A dubc 13m bing céc kim loai c6 nguyén
tir lugng 16m, kho noné chiy nhu vonfram (W), bach kim
(PD,...

- Hu;u dién thé glu:a hai cyc ciia ong Uax c& vai
chuc dén vai tram kV.

Ap suft trong ong p~ 10 mmHg.

® Chii y y: c6 thé tao ra tia X bing 6ng Ron-ghen.
d) Co ché phit ra tia Ro'nghen. Cac électron trong chum tia catot dugc ting tdc rit manh trong
di¢n trudng gilta andt va catdt, khi dén dap vio andt, s& xuyen siu vao cac 16p électron bén trong
cua vo nguyen fir cia zlmot Tai d6 chiing s& twong tdc vdi cac €lectron ndy hodc 13 véi hat nhin
nguyén tir va phat ra séng dién tir c6 budc séng rit ngin (buc xa ham). D6 la:céc tia Ron-ghen.
¢) Tinh chét (dic dlem) ciia tia X

- C6 kha niing dam xuyén manh — dy I3 tinh chét néi bat nhit;

- C6 téc dyng matih 1én phim dnh, 1am ion hod khong khi;

- C6 téc dyng lam phat quang mot s6 chit;

- Géy ra hién tugng quang dlqm & hiu hét cac k1m loai;

- C0 thc dyng sinh 1i: huy diét t& bao, diét vi khuén,....
) Ung dung:

- Chyp dién, chiéy dién (chyp X quang)

- Chita b¢nh ung thu nong, gin ngoal da.

- Trong cong nghi€p: k1em tra chét luqng cac vit dic, tim cac vét nut cac bot khi (15 hdng)
bén trong c4c vat kim loai, kiém tra hanh li & sin bay,...

Tia X

[ Chi y: Man hinh tivi thudng 1am rét day dé trénh tia X.
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2. Thang séng dién tir

a) Phan loai song dién tir: Sap xép theo thir tur giam dan cia bu’o‘c song (ting ( din cia tin sb):
Song vo tuyen — Tia hong ngoai —> Anh séng nhin thdy — Tia tir ngbal — Tia X — Tia

gamma.,

b) Dic diém:

- Céac tia c6 budc séng ngin nhur tia tir ngoai, tia X, tia gamma c6 tinh d4m xuyén manh, dé
tac dung 1én kinh anh, d& 1am phét quang cac chit, d& 1am i6n hoa khong khi.
- CAc tia c6 bubc séng dai nhir 4nh séng nhin thiy,...

‘Mién séng dién tir Buére séng (m)
Song v tuyén dién 3.10° + 107
Tia hong ngoai 10° + 7,6.10”7
Anh séng nhin thiy 7,6.107 + 3,8.107
Tia t& ngoai 3,8.10'7 + 107
Tia X (Ron-ghen) 10% <+ 10™
Tia gamma y Dudi 10™
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CHUONG VI. LUQNG TU ANH SANG

CHU BE 1. HIEN TUQNG QUANG BIEN
L TOM TAT LY THUYET

A. HIEN TUQNG QUANG DPIEN NGOAIL

1. Hién twong quang dién ngoai

a) Dinh nghia: Hign tuwong dnh sdng lam bdt cdc électrén ra khéi bé
mdgt kim logi goi la hién tuong quang dién ngodi (goi 1t la hién tuong
quang dién).

Céc électrdn bat ra khoi bd mit kim loai goi 13 cc éleciron
quang di¢r (hay quang &lectrén).
b) Thi nghiém Hecxo (Hertz): e

- Chiéu 4nh sang hd quang (giau tia tir ngoai) vio mot tAm kdm (Zn) tich dién Am gin trén
mot dién nghlem thi thay hai 14 cia dién nghlem cup lai — chimg t6 k&m A& rét dién tich 4m.

- Chén tia tir ngoai ciia hd quang bang mot ban thuy tinh, thi hién twgng trén khéng xay ra.

- Hién twong ciing khong xdy ra néu tAm k&m tich dién dwrong.

- Thay k&m bang cic kim loai khéc nhw ddng, nhom, ... 1am thi nghiém ta thu dugc kit qua
trong ty nhu trén.

Vay: Khi chiéu mét chiim séng thich hop (c6 budc séng ngén) vio mot tAm kim loai thi cac
électron trén mit k1m loai @6 bi bit ra. e
2. Thi nghiém vé6i té bao quang dlgn cic két qué chinh ciia thi nghi¢m
* Dong quang dién: Khi chiéu vdo catdt 4nh sang thich hgp cé budc séng ngan s& xuft h1¢n dong
quang dién. Ddng quang dién 13 dong chuyén dvi c6 huéng ciia cic €lectron bt ra khéi catt (bing
kim 1031) bay tir catdt sing andt, dong quang dién cé chiéu tir andt sang catot d\rm tac dung cia dién
tnrcmg gitta A va K.

* V& bwérc séng dnh sdng: Péi véi mbi kim 10a1 dung 1am catdt c6 mot bude song A, xac dinh, goi
13 gidi han quang dién. Hién twgng quang dién chi xay ra khi 4nh séng kich thich ¢6 budc séng nho
hon hoic béng gidi han quang dién.

* Dudng dic trlmg Vén — Ampe: 12 dudng biéu dién sy bién thién cia cu'mig i (4] dong quang dién

theo hiéu dién thé giita anét va catdt (Uak) — 1=f (U, ). Pudng V- A c6 dac diém: .
- Liic Uax > 0: Bit dau tang Uak thi ddng quang di¢n cling ting. Téi mot gia trj nao 46 I dat
161 mot gié tri bio hoa Iy, néu tiép tuc ting Uax thi I khong ting nita.

- Liic Upk < 0: Dong quang dién khong triét tiéu ngay. Phai dat gitra A va K mét hi€u di¢n thé
&m 13 -Uy ndo d6 thi I méi triét tiéu hoan toan. Uy goi 14 hiéu dién thé him.

* Cwdng dj dong quang di¢n bio hoa: Cuong d§ dong quang dién bao hoa i 1€ thuan véi cudng

@6 ctia chiim séng kich thich.
(n. 12 56 électrdn bit ra khéi catét trong 1 glay)

* Hiéu dién thé him (Uy):
- Phu thugc vao budc sbng ciia dnh sing kich thich va ban chét ciia kim loai 1am catét.
- Khong phu thudc vao cuwdng d6 chiim séng kich thich.

o
=

- Biéu thirc: eU, =%m N7

B Chi \ Néu 4nh sng kich thich c6 budc song 1on hon gi¢i han quang dién thi chiim sing c6
cudng d6 rit manh ciing khéng giy ra hién trgng quang dién.

3. Céc dinh luit quang dién

a) Dinh luit quang dién thir nhit: Gidi han guang dién
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Hién twong quang dién chi xdy ra khi dnh sang kich thich chiéu vao kim logi cé bubc séng
nhé hon hogc bang budc song A,. hydugc goi la gici han quang dién cia kim logi do.

b) Dinh lujt quang dién thir hai: Cuong do dong quang dién bdo hoa
DBi voi mbi dnh sdng thich hgp (cé A <A\,), cuong d¢ dong quang dién bdo hoa ti 1¢ thugn

Vi cuong do ciia chum sdang kich thich.
¢) Dinh luit quang dié n thir ba: Dong ndng ban déu cwc dai clia quang electron

Dong nang ban déu cyc dai cia quang electron khéng phu thugc cuwong dp cia chiim sdng
kich thich, ma chi phu thugc bzmc song dnh sang kich thich va ban chdt ciia kim logi.
4. Nhitng han ché ciia thuyet song anh sang

Thuyét song anh sang bét lic trudc vide glal thich cac dinh Iujt quang dién
B> Chi y: Néu coi hién twong quang dién di xdy ra thi thuyét séng anh sang giai thich dugc dinh
ludt quang dupn thir hai, vé cudng d§ dong quang dién béo hoa.
5. Gia thuyet lwgng tir néng lirgng clia Planck (PLing)

Thuyét lugng tir ni&ng lrong do nha bac hoc M. Pling dé& xuéng nam 1900
* Noi dung: Lupng ning leong ma mdi lan mdt nguyén tir hay phan tir hdp! thu hay phdt xa c6 gid
tri hoan toan xdc dinh, goi la lugng tir ndng hrong. Luong tr ndng lu'a’ng, ki hiéu la €, co gid tri
bang:

g=hf

Trong doé: fla tan sb anh sang, h 13 hing s6 Pling: h = 6,625. 10'34(1 s)
[ Chii y: Khi anh sang truyen di cac lugng tir niing lwgng khong dbi (& = hf ) va khong phu thudc
vao khoang cach tai nguon sang.
6. Thuyét Irgng tir anh sang. Photon

* Nam 1905 Anh—xtanh d& xuét thuyét lwong tir 4nh sang (thuyét photon) c6 ndi dung:

 Anh séng duoc tao thanh boi céc hat goi 1a ph6ton.

° V0‘1 moi 4nh sang don séc c6 tin sb f, cic photdn déu gidng nhau, mdi phé ton mang ning
hrong bang hf,

e Trong chan khqng, photon bay doc theo tia sing vdi tbc 46 ¢ =3.10° m/s

 Mdi lan mét ngpyen tir hay phén tir phat xa hojc hép thy 4nh sing th1 chiing phét ra hay hap
thy mét photon :
B Chi y: Photon chi ton tal trong trang thai chuyen dong, khoéng co6 photon dtng yén.
7. Cong thirc Anh-xtanh v& hién twong quang dién

* Anh-xtanh cho rang hién tugng quang dién xay ra 13 do electron trong kim loai hép thy mot
pho t6n ciia dnh sdng klch thich, ph6t6n mang ning lwong & =hf truyén toan b cho mét €lectrdn-
diing dé:

- Cung cap cho electron mot cong A, goi la cong thodt, dé électron thang dugc lién Kkét véi

mang tinh the va thoét ra khéi bé mit kim loai;

- Truyen cho électrdn d6 mdt dGng ning ban dau

- Truyén mét phanr ning lugng cho mang tinh thé.

* X¢ét électron nitn ngay trén bé mit kim loai thi n6 c6 thé thoat ra ngay ma khong mét ning

lugng truyén cho mang tinh thé — c6 dong ning ban déu 13 cyc dai -;—mvomvx .

; 1
Ap dung dinh luit bao toan niing lugng, ta c6: e=A b mv,_

B =20 o Avime,,
A 2

* Cong thoat: A=—
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8. Luing tinh song — hat clia 4nh sing

Anh sang 13 séng dién tir, cd luGng tinh s6ng — hat.

- Séng dién tir c6 budc song ngan, ning luong 16n: thé hién tinh chéi hat 18 nét, tinh chit
séng m& nhat. Nhitng biu hién ciia tinh chét hat 13 kha ning ddm xuyén, tic dung quang dién, tac
dung i6n ho4, tic dung phat quang.

- Song dién tir ¢6 budc s6ng dai, nang lugng nho: thé hién tinh chit song rd nét, nhwr hién
tuong giao thoa, hién trong tén sac,.

B. HIEN TUQNG QUANG BIEN TRONG
1. Hién twong quang di€n trong

- Hién twong tao thanh cdc electron dén va 16 trong trong bén dén, do téc dyng cua dnh sdng
co buGc song thich hop, goi la hién tuong quang dién trong.

- Pidu kién gay ra hién tugng quang dién trong: A <A, (A,: gidi han quang dién ciia ban dn)
2. Hién twong quang din

- Hién turgng giam dién tré sudt, tirc 1 tiing d dén dién ciia ban dan khi c6 dnh sdng thich
hop chiéu vao goi Ia hién tzrong quang dén.

- Giai thich: dwa vao hién twgng quang dién trong
3. Quang dién trd va pin quang dit¢n l u ‘l, 1 H l +
3.1. Quang dién trér (LDR) Lép [2055 ]
a) Dinh nghia: Quang dién trd 1a mot tAm ban din c6 gia tri dién . chin
tr& thay dbi khi cuong @6 chim séng chifu vao né thay dbi.

b) Nguyén tic hoat ddng: dya vao hién trong quang dién trong
¢) Ung dung:
- Lap véi cac mach khuéch dai trong céc thiét bj diéu khién bing 4nh séng, may do 4nh séng
3.2. Pin quang dién (Pin Mit Trot)
a) Dinh nghia: Pin quang dién 13 ngudn dién, trong dé quang niang dugc bién dbi tryc tiép thanh
dién ning,
b) Nguyen tic hoat dfng: dwa vio hién twgng quang dién trong va 16p tiép xiic p - n.
¢) Hiéu suit ciia pin quang dién: khoéng 10%.
d) Suit dién dgng: tir 0,5 V dén 0,8 V.
¢) Ung dung:
- Cung cap dién trong sinh hoat;
- May do anh séing;
- Diing & may tinh bé tii, vé tinh nhén tao, 6 t6, may bay,...

IL CONG THUC GIAI NHANH

* Cong thire co' ban

1. Luong tir ning lugng (&): |e =hf =—i—c

2. Gi6i han quang dién _
+ Budc song gidi hani{A, =% (A: cong thoat, don vi J)
+ Tén sb gi6i han: |f, =%

+ Diéu kién xay ra quang dién: A<A,; f>f,

Omax

3. Higu dién thé ham (Uy > 0): [e U, = ;mv

Piéu kién @8 dong quang dién bi triét tiéu (I=0): U,, < ¥Uh
4. Cudng a9 ddng quang dién béo hda (Iy): :
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5. Cong thirc Anhxtanh v& hién twong quang dién

—ne=20arlow
A 2

6. Cong suit phat xa ciia ngudn sang (P): P=n,.s

” A s N,
7. Hiéu sut lugng tir (Hiéu suit quang dién): |H= e
n, N, :
B, 1, 18n huwot 13 s6 hat &lectrdn bét ra khoi catdt va sb photon t6i catdt trong 1 s.
%k Mét s6 dang bai tip dién hinh va cong thirc giai nhanh
1. Dang 1: Chuyén dong ciia electron trong tir truong deu .
Khi hat electron chuyén dng trong tir truong deu thi chiu tac dyng cia lyc lorenxo

.- ovpsine] i =5,

a) Truong hop 1: a=0=>v TT B = Hat electron chuyén dong thang déu: x=vit
b) Truong hgp 2: o = =90° = v L B = Electrén chuyén dong tron déu c6 ban kinh R.
- Tinh ban kinh R: i

R =1
e¢B

_Binkinhowedas R, = Some _ L Jop(BC_ 4
eB eB A

- Tinh chu ki va tin s6 quay:

_Vv_eB 1_2n _2nm
—|=|T===

R m f o eB

) TH3: 0° << 90° = Quy dao ciia électrdn cb dang dudmg dinh d¢ (glong 10 xo0)

- Tinh ban kinh cwc dai clia dudng 6 bc: R, .= _._-__——mv°m=’]‘3 sina
€

21tm
veoso| = |h_ =

: Y S, z 2nm
- Tinh budc ¢ (budc xodn): (h =vcoso.T = max =5 Vomas

eB
2. Dang 2: Chuyén dong cla électrén trong dién truong
a) Bai todn 1: Tinh vin tdc cuc dai ciia électron khi dén anot A

’ 2eU
— 2 AK
Vamax = Vo max + m

b) Bai todn 2: Tinh khodng roi xa ban kim loai nhit ciia electron

1, e l(hc
- =eEd,, =|d —mvy,, =—|——A
7 " Vomax = © max =gy e T G\ A

c) Bai to4n 3: Tinh ban kinh 16n nhat cta ving électron khi dén andt

Ccosa.

X = Vot t=1
1 eUAK r khi électron dén andt taco: {y=d
"2 md x=R
~—]
Tinh duge: t=d 2m :>R=v0m.d——mL
eU .« U e
-Néucho:d,Uh,UAK>0
R=2d U,
UAK
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d) Bai to4n 4: Tim diu kién d8 électrdn chuyén dong thing déu

[ELB|va E =v.B|

¢) Bai toan 5: Tinh dién thé cuc dai clia qua cau cd 1ap vé dién

1( h
6.V =lmv[2,max =—ILC——A = |V =—(——C—A) _
2 A e\ A

B> Chi 2

- Khi chiéu 1in luot céc birc xa cé budc séng Ay Mgy A VAO qud cdu thi dién thé cuc dai
13n hrot 13 Vi, V..., Vi. Néu chiéu ddng thdi cic bire xa dé vio qua cAu thi dién thé cyuc dai cia
qua ciu 12 Vi tmg v6i A, (hay fna).

- Pién tich cuc dai ciia qua cau: V = k% = | Qe =-11§-Vm (R: ban kinh qua ciu, k =9.10°%)
- N6i qua cAu v6i mot dién tré R va mot ddu dién tré ndi dat:
Vmax
Imax i
R
CHU DE 2. TIA X

@. BAI TAP VI TIA X (RON-GHEN)
#* Cong thirc co ban
Goi v 14 van tbc ciia électron khi bét ra khéi catdt (K)
v 13 vén tdc ciia électrdn khi dén andt ciia 6ng Cu-lit-gio.
U = Uax (U > 0) 12 higu dién thé dat vio hai circ ciia 6ng Cu-lit-gio.

Tia X
(Ong Cu-lit-gio)

1. Néu van tbc ban duciia &lectrdn khi bat ra khoi catot 13 dang ké ( v #0):

L -lmvgm =eU
2 2 .
2. Néu vén tdc ban diu cuia électrén khi bat ra khdi catdt khong dang ké (vy= O):

Ddng niing ciia €lectron khi dén Al

E, =Lluv=eu
2

3. Pong ning ciia mot &lectrdn dén A ding vio hai viée: d6t néng d6i 4m curc (Q) va chuyén thinh

ninglugngtiaX(.c;:hf:%): E, =Q+g=Q+hf=Q+%c.

4. Cong thirc tinh nhiét lwong:

m: khéi lwong (kg); c: nhiét dung riéng (J/kg.K); At® =12 —t°: d6 bién thién nhiét do.
2 1
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3% Mot sb dang bai tip dién hinh va cong thirc gidi nhanh

Céc dang dudi day ap dung cho trudmg hop bé qua dong ning cia €lectrdn khi bét ra khoi
catot.
Dang 1: Tinh djng ning, vin tbc ciia electrdn khi dén andt ciia 6ng Cu-lit-gio:

= Dgng niing: |E, =%mv2 =eU

= Téc d6 ciia électrén khi chﬁyén dong dén A: |v ,/ 1’

Dang 2: Tinh budc séng nhé nhit clia tia X phitra = A, = —I—J—
€

B Luu y: Pé 1am tang “d§ cimg” cua tia X tirc 13 1am gidm budc song ciia né thi ta phai tang hiéu
dién thé gifra hai ddu cia éng.

¢
Ann U+AU
; A £ qr Lo o o . eU
Dang 3: Tinh tan s6 16n nhat cia tia X phatra = |f, = Y
Dang 4: Tinh hiéu dién thé toi thi€u Uy, d€ Ong phét ra tia X c6 budc song A = |U,, =—;—
e

Dang 5: Tinh cong suét dién tidu thu cia dng =
113 cudng d6 dong dién chay qua ng: I=n..e_

Dang 6: Tinh hiéu suﬁt ong Cu-lit-gioc = |H= . Al

Dang 7: Li€n quan deq phi¢t lugng
s Niing lugng clia dong Electrdn dén anét 1a: | W=nE,t=neUt= UItl
= Gi4 sir toan b d6ng niing ciia chiim électrdn diing dbt néng A (thinh nhiét):
[Q=W = meat® = U]
= Gia sir a(%) dong ning cia chiim électron bién thinh nhiét:
= (%)W = mcAt® = a(%)UL|

' ~ \
Dang 8. Tinh hru lugng cia dong nuwéc = [L=—

t

Thutng gip: Q = Ult = mcAt® = VDcAt® = L =¥ Ul

T (D: khéi hrgng riéng ciia nuéc)
c 3 '

CHU PE 2. MAU NGUYEN TU BOHR
QUANG PHO NGUYEN TU HIDRO

L TOM TAT LY THUYET

1. Miu hanh tinh nguyén tir ciia Ro’-do’-pho
a) Thi nghiém: Diing chum hat anpha bén vio 14 ving mong, khing dinh nguyen tir ¢4 hat nhén,
b) Noi dung' “Nguyen tir gbm hat nhin mang dién tich dwong & giita, xung quanh c6 cic hat
&lectron chuyén dong g10ng nhu c4c hinh tinh chuyén dong xung quanh Mt Troi”
¢) Nhitng han ché céc, mau nguyén tir trém:
- Khéng glal thlch dugc si bén vitng clia nguyén tir;
- Khéng giai thlch dugc sy tao thanh quang phd vach ciia cac nguyén tir.
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2. Miu nguyén tir Bo (Bohr, nha Vit li Dan Mach)

Nam 1913, Nha bac th Bo d3 van dyng tinh thin thuyet lwong tir va vin ké thira miu hanh

tinh nguyen tir, ong dua ra méu nguyén tir méi va dira thém vio hai tién dé:
a) Tién dé 1: Tién dé vé cdc trang thai dirng

= Noi dung: Nguyén tir chi ton tai trong nhitng trang thai c6 ning hrong xac dinh, goi 13 trang
thai dirng. Trong céc trang thai dimg, nguyén tir khong birc xa.

= Hé qua: Trong cic trang thai ding cia nguyén tir, électrén chi chuyen dong trén cac quy
dao c6 ban kinh hoan toan xac dinh, goi 1a qu§ dao dirng.
Bo Chi y:

Nang hr(mg ciia nguyén tir ¢ trang thai dimg bao gdm dong niing cia cic électron va thé
ning twong tac gilta céc Electron vdi hat nhin. Pé tinh toan ning hrong cia électron Bo vin dung
mau hanh tinh nguyén tir.

Quy dao 16n c6 ning lwgng 16n va nguoe lai, nguyén tir c6 ning lirgng cang nhé cang bén
vitng.

Xét mguyén tir Hidrod

_ Bén kinh qu§ dao dirg:
Véiin=1,23,....;10= 0 53A"=5,3.10"" m: ban kinh qu§ dao Bo (& quydao K)

- Muc ning hrong ciia nguyen tir hidr6: luén &m duge xdc dinh

E =- Eq

n nz

Véi: By = 13,6 (eV) = 2,176.10"%()): niing Iwvgng ion hoé nguyén tir hidrd

So lwgng tir n 1 ) 3 4 5 6 .. |
Tén quy dao K L M N 0 P

Ban kinh quy dao To 4ro 0 1619 251y 361y

Mirc ning hwgng (eV) -13,6 -34 -1,51 -0,85 | -0,544 | -0,378 | ... 0
Trang thai Coban | KTI KT2 KT3 KT4 KT5

b) Tién dé 2: Tién dé birc xa va hap thu

@ Bire x2: Khi nguyén tir chuyen tir trang thai ding c6 mirc nang lugng cao (En) sang trang
théi dimg c6 mirc ning hrgng thip (Ey) thi nguyen tir phat ra mot photoén cé ning legng dting bang
hiéu Eo—Em: 6=E_~E_ =hf, (fu 13 tAn s clia 4nh séng (g véi photdn do).

hc
7\.

= Hap thu: ngugc lai, néu nguyén tir dang & trang thai c6 mirc ning lugng thép (Ex) ma hip
thu mét phdtdn c6 ning lugng hf,, bing hidu E, — Ey, thi né chuyén 18n trang théi dimg c6 mirc
ning lugng (Ep) 16n hon.
B> Chiiy: e#E,_—E,_ thi nguyén tir khong hip thy phéton, khong chuyén mirc niing hrong,
3. Quang phé vach ciia nguyén ti Hidrd
3.1. Quang phd vach phat xa ciia nguyén tir hidrd
- Day Lai-man (Lyman): gom cac vach trong ving tir - ngogi.
- Day Ban-me (Balmer) gdm cic vach quang phd nim trong ving #iF ngogi va 4 vach trong
viing dnh sing nhin thdy 06: H_; Lam: Hy; Cham: H, ; Tim: H;).
- D3y Pa-sen (Paschén): gém cac vach quang phf‘) trong viing hé“ng ngogi.
3.2. Giai thich sw tao thanh quang pho vach ciia nguyén tir hidrd
a) Sw tao thanh vach quang phé
-0 trang thai binh thudng (co ban) nguyén tir hidrd c6 ning hrong thip nhit, 8lectrdn chuyén
dong trén qu¥ dao K.
- Khi nguyén tir dugc kich thich, &lectrén chuyén 1én cac quy dao c6 mirc ning lugng cao
hon: L, M, N, .

E, -E,=hf_
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- Nguyén tir song trong trang thai kich thich trong théi gian rat ngin (kboang 10%s). Sau d6
€lectron chuyen vé céc quy dao bén trong va phat ra cac ph6ton. £

- M6i électron chuyen tir quy dao c6 mirc ning lugng cao xudng mirc niang lugng thap thi né
phéat ra m§t photon cé ning lrong bing hiu mirc ning hrong dmg véi hai quy dao do: hf = E,, -
Ethép

- Mdi ph6tén c6 tin sb f lai tng v6i mot séng 4nh sing don sic cé budce séng A: tao thanh

mét vach: A = %

- Méi séng anh séng don sic l:;u cho
mdt vach quang pho c6 mot mau nhét dinh.
Vi véy quang phd 13 quang phd vach.

B pB
I
£H o &

Zz 20w

B
]
w

b) Sir tao thanh day quang phé
* Sw tao thanh diy Lai-man: do sy
chuyén ciia électron tix céc quy dao bén
ngodi (L, M, N,.. .) v& qu¥ dao K; ungvm L ; Y V. iyl n=2
sy chuyén mirc niing lygng tir E,, Es,... HsH, Hg H,
E;. ) . —
* Sy tao thanh diy Ban-me: do su Bar-fne
chuyén qu§ dao cia electron tlr cac quy
dao bén ngoai (M, N, O ..) v& qu¥ dao L;
tng véi su chuyén mirc ning legng tir Bs, - Y N : _
K n=1
Ey, .. . v& E,. T
+Vachdé: H,(A, =0,6563um):
M—=L
+ Vachlam: Hg(Ap =0,4861lum): N — L
+ Vach cham:H, (A, =0,4340pm): O — L
+Vach tim: Hgz(A; =0,4102um): P - L

* Sy tao thanh diy Pa-sen do su chuyen quy dao cia Electrdn tir cac quy dao bén ngoai (N, O,
P,...) vé qu§ dao M ung véi sy chuyén mirc niing lugng tir Ey4, Es,.....v& Es. |

Pa-sen

Lai-man .

IL. CONG THUC GIAI NHANH
# Cong thirc co ban
1. Cong thirc Bo: |e,, =E, —E_ =hf_, =}%1c_
2. Bén kinh quy dao dimg thir n: |, =n’g|véite=5,3.10" m;n=0, 1, 2,...
3. Miic niing lugng cia nguyén tir hidr6 {E, = Ijg = 2’17];!0_18 @) —: i 6( eV)

V6iBo=13,6 €V = 2,17. 10 5;n=0,1,2,
# Mot s6 dang bai tip dién hinh va cong thirc glal nhanh
1. Dang 1: Xé4c dinh budc séng va thn s ciia vach phd trong nguyén tir h1dr0 '
@. Cho budc séng cua hal vach. Tim budc séng ciia vach thir ba:

1 1 1
e
@. Xéc dinh budc séng va tan s6 ciia mdt vach quang phd bit ki trong nguyén tit hidrd:
KI_=RH (#——1-117) = fim Al iy véin > m;
Hing s Rydberg (Ritbec): Ry = 1,097.107 (m™)

CAM NANG VAT LI 12 NAM 2014 79



CHUONG VI. LUGNG TU ANH SANG A & PO MINH TUE - LUU VAN XUAN

» Dy Lai-man: m = 1;n=2, 3, 4,...c0 (Vach d4u tién n= 2, vach cu01 clingn= o)

= Ddy Ban-me: m =2;n=3, 4, 5,... © (Vach déu tién'n = 3, vach cuo1 cung n=o0)

= Day Pa-sentm=3;n=4,5,6,... © (Vach dau tién n = 4, vach cudi cingn= )
B> Chii §: Vach dau tién trong céc day 13 vach c6 budc séng dai nhit, vach cudi cing trong céc
ddy 13 vach c6 budc séng ngan nhét.

po oI
R

min

Trong quang phd vach cia nguyén tir hidrd, vach quang phd c6 budc séng ngin nhit 13 vach
cudi ciing trong day Lai-mhan: Ain ~0,0912pm . ;
2. Dang 2: S6 photon t6i da hodc s vach quang phd t6i da ma nguyén tir ¢6 thé phét ra khi dang &
trang thai kich thich

N = n(n-1)
2
+ Trang théi kich thich thir nhét (L): n=2
+ Trang thai kich thich thit hai (M): n=3
+ Trang thai kich thich thir ba (N): n=4;..
3. Dang 3: Tinh van tc va chu ki quay cua electron trén quy dao dimg thir n

2 2 6
® Vén tdc: k7=ml— =5 ,/ e =— ——~2210 (m/s)| = v~—1-
T r \/ n

n"Chuklvatansoquay vEarso=2 = [T===2=2 o Top?
i f o v

CHU BE 3. SUPHAT QUANG. LAZE

L. TOM TAT LY THUYET

1. Hién twong phit quang
a) Sy phit quang: ;

+ C6 mdt s6 chét khi & thé rén, 16ng hogc khi hip thu
ning hrong dudi dang ndo dé cé kha ning phat ra birc xa
dién tir nhin thay, dwoc goi 13 s phat quang.

+ MOi chit phat quang c6 mt quang phd dic trung
clia n6.

+ Sau khi ngimg kich thich, sy phat quang ciia mot so
chét con tiép tuc kéo dai thém mét khoang thdi gian nita roi
dimg hifn. ’ \ -

+ Thoi gian phét quang: Khodng thoi gian tir liic ngirng kich thich dén liic ngirng phit
quang dwgc goi la thoi gian phdt quang.
b) Céc dang phit quang: hujmh quang va Iin quang

+ Hién furgng quang phét quang; 13 hién twong mot chét c6 kha nang hap thy dnh séng kich
thich c6 buéc séng ndy dé phat ra céc 4nh sang cé budce song khac.

+ Phén loai: cin cir vao thdi gian phét guang ngudi ta phin hi¢n twong quang phét quang
thanh 2 loai 1 huynh quang va l4n quang.

o Huynh quang: 13 sy phit quang c6 thol gian phat quang rat ngan (t<10° s)

Nghia 1a dnh sang phat quang héu nhu tit ngay san kh1 tit anh sang kich thich.
Xay ra d6i véi chét 1ong va chit khi.

o Lin quang: 13 sy phat quang c6 thdi gian phat quang dai (t > 10° %)

Xay ra dbi v6i chét rin. Céc chét rin phat quang loai ndy dirgc goi 13 chdt lin quang.
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c) Dinh luit Xtoe vé sy phat quang:
Anh séng phat quang c6 budce song A dai hon budc séng cta anh sang kich thich A.
hay Mg > My g < fie

d) Ung dung ciia sw phat quang: Dugc img dung nhiéu trong khoa hoc, dcn s6ng nhur:

+ Str dung trong c4c béng dén dé thip sang

+ Trong cac man hinh cta: dao dong ki dién tu, tivi, vi tinh,..

+ Sy phét quang trén céc bién béo giao thong

+ Kim dong hd
2. So lirgre vé LAZE
a) Khai quit vé laze: Laze 13 thujt ngit phlen am tlr tleng Anh LASER: “Light Amplification by
Stimulated Emission of Radiation”, c6 nghia 1a sy khuéch dai 4nh séng bing phat xa cam tmg
~ (cdn goi 1a phat xa kich thlch)
b) Nguyen tic phat quang ciia laze: 1a dua tren trng dung cia hién twgng phat xa cim @ng.
¢) Pic diém ciia laze:

- Tia laze c6 tinh don séc rét cao.

- Tia laze 13 chim sang két hop (c4c photon trong chim laze c6 cung thn s6 va ciing pha).

- Tia laze 12 chl‘.un sang song song (co tinh dinh huéng cao)

- T1a laze c6 cudng 49 lon. VD: laze rubi (hong ngoc) c6 cudng 4o toi 10° W/cm?.

Két luén: Vay, lqze c6 thé xem 13 mot nguon sang phat ra chum sidng song song, két hop, cb
tinh don séc cao va cudng 44 lon.
B Chii y: Laze co mﬁt d6 cong suét 16m, cong suiit khong 16n!
d) Céc loai laze:

- Laze dau tién: la rubi (hong ngoc): mau d6 do I6n crom.

- Laze rén: c6 cong suét 16n nhw laze thuy tinh pha néodim.

- Laze khi: He — Ne COg; Ar; N,..

- Laze bén din: (}quc stt dung ph6 blen nhét (vi du: bat chi bang,...).
¢) Mt s6 img dung ciia laze:

- Trong thong tlﬂ lién lac: truyén thong bing cép quang, vO truyén dinh vi, diéu khién con tau
vil try,...

- Trong y hoc: dung 13m dao méd trong phiu thust miét, d chita mot s6 bénh ngoai ra dya vao
téc dyng nhigt,...

- Trong khoa hoc doi song: dung trong cic déu doc dia CD, but chi bang,

- Trong cong nghlq:p dung dé khoan, cét, t6i,..
) Hu;u sufit ciia laze: H< 1.
IL CONG THUC G[AI NHANH

1. Dang 1: V& hién tu"?'ng phit quan
= Budc song ciia 4nh sang phat quang: |\, > Ay

P

1 1]
-N‘mgluqngmﬁtmét@ngquéMhépﬂmphatﬁnAg hfy; - bfpg = 1;: 1}\1: m[}\_k_x

= Higu suft phit quang: [H= —I;i .100% = Ef—t.m%

2. Dang 2: vé laze
®. Nhiét lrgng cin thiét dé dua khéi kim loai 18n diém nong chay hodc hoa hcn
Q=mc(T, -t,)
to: nhiét o ban dau, Te: dlem néng chay hodc dlem hoa hoi.
@. Nhiét hrong cin thiét dé chuyén tir thé riin sang thé 16ng hotc tir thé 16ng sang thé hoi:
|
L: nhlet néng chay cua kim loai hoac nhiét hoa hoi ciia chét 16ng.
m: khéi hrgng cia chét rin hoc chét 16ng.
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®. Pédo khoang cich tir Trai Dit dén Mt Trang ngudi ta ding laze:
Cho biét: thoi gian phét va thu xung 13 t, ning lrgng mét xung 12 W, thoi gian phat xung 13 1

» Khoing céch tir Tréi D4t dén Mt Tring: |d = 521

° Cong suét ciia chiim laze: |P = A
T
e S5 phéton trong mot xung: |N = Wo _Wod _ W,
b o b g hc  hf
o Chidu dai m6t xung: {=crx
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CHUONG VII. HAT NHAN NGUYEN TU

CHU Bt 1. PAI CUONG Vi HAT NHAN NGUYEN TU'

I. TOM TAT LY THUYET
1. Nguyén ti
= C4u tao: gdm 2 phin 13 hat nhén va 16p vo électron.
= Dién tich: g, =0.
2. Hat nhan
®@. Chu tao: Gom hai loai hat prétén (p) va notrdn (), goi 13 cc hat nuclén.

Hat nuclén Khoi lwgng Dién tich

Proton (p) | m, =1,67262.107kg | gy=+e=1,6.10""C

Notron (n) | ma =1,67493.107kg | ga= 0 (trung hoa vé dién)

Notron trung hod vé dién vi duge ciu tao béi céc hat quac

5 g 55 g A 2
Hat pr6ton: ciu tao bai 3 quacu, u, d cb dién tich la +23;+—3E;—-§—.
2¢ e e

Hat notrdn: cAu tao béi 3 quacu, d, d c6 dlen tich 1a +T -——;—5 ‘

@. Ki hi¢u hat nhin nguyén tir clia nguyén to X:
hodic X, XA
A: sb khéi (sb nuclén), Z: dién tich hat nhin = s6 thir tir = s6 hat protén = s6 hat Electrdn.
(N: s6 hat notrén).
®. Khoi lrgng hat nhén: Imh“ =m, —

@. Dién tich hat nhin: B%mg tdng dién tich ctia cic hat proton trong hat nhin -
Q. =+Ze

®. Bén kinh hat nhin: Coi hat nhén c6 dang hinh ciu, binkinh 1a R.
R=R,A” =R, YA| ; Ry = const, c& 10’ m (c& fecmi).
= Ban kinh hat nhén ti 13 thuan v6i cin bac 3 ciia sd khéi.

®. Thé tich hat nhén: Via =% R*= g-nR?,A

= Thé tich ciia hat nhan ti 18 thuin véi s6 khoi.

@. Khéi lwong riéng ciia hat nhan:  |D,, =—|(khéi lugng riéng hat nhan c& 10" kgm?)

®. Luc hat nhan:
= Miic dit céc hat nhin dwge cu tao tir cac hat nucl6n, trong dé co hat p mang dién tich dwong
— chiing diy nhau — hat nhin L phéd v& — nhung thirc t& hat nhan rit bén vq.‘ng - chung 6 gitta
cac hat nucl6n phai cé hyc lién két, goi 13 hrc hat nhin.
= Dinh nghia: Lyc hat nhén 13 lyc hat giita cdc hat nuclén (p-p, n-n, p-n).
= Pic diém:
- C6 ban chét khac véi Iuc hap din, hrc dién va lyc tir.
- Khéng phu thudc vao dién tich.
- La hre hiit 4t manh so véi cic huc ndi trén.
- Bén kinh t4c dyng cia lyc hat nhén: ¢& 10™° m (c& fecmi).
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3. Bong vi va dong khm
a) Dong vi:

= Pinh nghla Pong vi ciia mot nguyén t6 ho hoc 13 hat nhén cila cic nguyén tir ctia nguyén
t6 d6 c6 cing sb hat prétdn nhumg khac s6 hat notron (cting Z nhung khac A)

= Ki higu: 4 X; 42X

= Mot s6 dong it

Vi dy: Hidrd gdm 3 ddng vi

| H: hidro thwong, tao ra nudc thuong H,0.

>

‘D: hldro ning (Poteri), tao ra nuedc ning D,0.
3T: hidr6 siéu niing (Triti).
b) Ddng khéi: La hai hat nhan c6 ciing s khéi (A) nhung khac s6 prétén (cing A, khéc Z).
Vi dy: [3He, 3T|; ['4C, %N]|
[®> Chii ¥: Hai hat nhan ddng khbi thi khéng cing khéi lrgng, hat nhin nio c6 chidu notrén hon thi
hat nhin @6 ning hon (Z nho thi m 16m).
4. Hg thu’c Anbxtanh giira ning lwgng va Kkhoi lirgng
a) Khéi lwong twong doi tinh

Goi mp 1a kh01 Iwgng nghi cia vat (khi v=0); m I3 khéi hrgng twong d6i tinh (chuyén dong
véi toc d6 xAp xi tdc dg anh sang v~c):

b) H¢ thirc Anhxtanh giita ning lugng va khoi lugng
E,=myc I

- Nang legng nghi:
- Niing lugng twong d6i tinh (ning lugng toin phin):
c¢) Dong ning

- Theo co hoc cb dién (v<<c): E, =-;-mv2

- Theo co hoc twopg déi cita Anhxtanh (v ~c): W, =E—E, =(m-m,)c’

5. Dom vj khéi lu’g’ng uyén tir
- Don vj khoi lugng nguyén tir tinh theo khéi legng nguyén tir cacbon Cl12.
-Kihiéulau

lu= %m(‘éC) ; [u =1,66055.107 kg |

- Con sir dung don vi: MeV/c?

[lu=931,5MeV /¢ = uc? =931,5MeV|

- Khéi luong céc hat co ban:
Hatcobdn Don vi kg Ponviu Pon vi MeV/c*
Electrdn | me=9,1.10"" 0,000548 0,511
Proton m, = 1,67262.10%' 1,0073 938
Notrén m, = 1,67493.10% 1,0087 939

- Néu khong cin 46 chinh xic cao: m, ~m, ~1lu = m, ~A(u)
6. D hut khoi. Ning lrong lién két. Nang lwgng lién két riéng
a) D) hut khoi: Xét hat nhan 4X cd khéi lugng nghi 13 m.
- Tong khbi luo‘ng nghi cia cic (A) hat nuclén con ri€ng r&, chua lién ket thanh hat nhin X:
m, =Zm,+Nm, =Zm, +(A-Z)m,
- Khéi lugng nghi ciia hat nhan X (do céc mucldn d3 lién két) A m
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- D) hytkhéi: |Am=m,-m=[Zm, +(A-Z)m, |-m
b) Niing lwgng lién két '
- Theo hé thirc Anh-xtanh: ning legng ngh1 ban dAu 13 B = mec?
- Niing hrong nghi ciia hat nhin 13 E = mc?
- Nang lwong: lWlk = Am.c? = (m, —m)c’|, goi 13 ning lugng lién két.
- Niing lvgng toa ra khi tong hop dugc mot hat nhén X ding bing ning Iwtgng lién két.
- Néing lugng lién két toa ra dudi dang: dong niing clia hat nhin hogic nang lugng tia gamma.
- Mudn pha v& hat nhan c6 khéi lwrgng m thanh céc hat nuclén riéng ré cp khéi hrgng mo > m
thi ta phai tén mdt ning hrong tdi thidu twong tmg AE = Am.c’ =(m, —m)c’ d thing lyrc hat nhan.
- Ning hrong lign két hat nhén ti 16 thuan vé&i d6 hut khéi ciia hat nhan.
¢) Niing lwrgng lign két riéng
- Niing hwgng lign két riéng 13 ning lugng lién két trung binh tlnh cho 1 hat nuclén:
' g = LT (Pon vi: MeV/nuclon)
A A
- Hat nhén c6 niang luorng lién két riéng cang 16m thi hat nhin cang bén viing,

- Nhitng hat nhan c6 s6 khdi trung binh tir 50 dén 70 thi bén vitng hon cac hat nhan khic.
Ning hrgng lién két c& 8,8 MeV/c?.

IL. CONG THU'C GIAI NHANH

1. Hé thirc Anhxtanh giira niing lwgng va khoi lwong
a) Co hoc cb dién (Niu-ton): v<<c

2

- Dong ning: W, =—

- Pong lugng: p=mv
b) Co hoc twong d@bi tinh (Anh-xtanh): v ~ ¢

Pt [B=2| (B<1); |y =— 1 =Y fl—i
at z (B<1) W(Y>):>B 'Y2

- Khéi lugng twong ddi tinh: m = y.m, (m > mo: khéi lwong ting khi chuyén déng)
- Dong lugng: p=mv=ym,.v
- Dong ning: W, =E—E, =(y-1)m,c’* =(y-1).E,

-

- Hg thirc giifa ning lugng va dong lugng ciia vat: [E*> =m’c* +p’c?
- Khdi hrong nghi ciia phé t6n béng 0.

; h
- DPdng lugng trong doi tinh clia photén: [p =m.c = o o)
c

2. B§ hut khéi. Niing hrong lién két. Ning hrong lién két riéng
2) D§ hut khoi: [Am=m,-m= [Z.mp +(A—- Z).mn:l—m

b) Niing hrgng lién két: IW,k = Am.c? = (m, —m)c’

. N R W
¢) Ning lwong lien két riéng: |, = A
[ Cin nhé: Hat anpha (a): ‘He; proton (p): 'H; notrdn (n): 'n; €lectron (B7): e ; pézitron
(B*): (e*; doteri (D): *H ; triti (T): 3H; notrind (v): Jv; gamma (y): Jy.
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CHU BE 2. PHONG XA TU NHIEN

L TOM TAT LY THU){ET

1. Hién tugng phéng X
a) D;nh ngh'l’a' Hién tu ng mot hat nhin khéng bén vitng tir phat phén r3, phat ra cac tia phong xa

va bién d6i thinh hat nhin khic goi 12 hién fugng phong Xxa.
Vi du: : 0 Po—>iHe+’%Pb
b) Pic diém:

- Hién twgng phéng xa chi phu thufc vio nguyén nhin bén trong ciia hat nhin.

- Hién twong phong xa khong phy thudc vao cic tac nhén 1y, hod bén 1 ngoai nhur 4p suét, nhiét
do,...
¢) Phuong trinh phéng xa:

- Hat nhéin phoﬁg xala hat nhin me (A)

- Hat nhén sin phém 13 hat nhan con (B)

- Céc tia phéng xa (C) 1a o, hodc B.
2. Dinh lufit phéng xa
a) N§i dung: Trong qu4 trinh phén r3, s6 hat nhan phéng xa gidm theo thoi g1an theo dinh luét ham
sO mil.

b) Biéu thirc:
. i N :
- Theo s6 nguyén tir: N=N,e™| hoic|N=—L| véi |k = &
guy ‘ ok o
- Theo khéi lugng chét phong xa:|m = moe"‘t hoiic |m = %

Trong d6: (Np, mg la so nguyén tir va khdi hugng chit phong xa & thm diém ban ddu t=0.
N, m 14 s nguyén tir va khéi luong chét phéng xa con lai & thoi diém t.

A 14 hiing s6 phé :  A=——=
a hang s6 phong xa: = =

T 14 chu ki bén r8: cir sau khoang thoi gian nay thi mot nira s6 nguyén tir cia
chit nay bién dbi thanh chit khéc.
c) Do thi biéu dién sir phu thude ciia N theo thoi gian t:
N=Nye™ — db thjla dudng cong.

3. D¢ phéng xa
a) Dinh nghia: P phdng xa clia mdt lugng chét phong xa 1a dai lugng vit i dic trung cho tinh
phong xa manh hay yéu ciia lugng chét phéng xa, dugc do bang s6 phan rd/gidy.

b) Biéu thire: [H = AN] ; [H = H,e™] hoge [H = L] T : 56 chu ki ban rd trong thoi gian )

2!:
D¢ phéng xa lic ddu (t=0): H, = AN,
¢) DPon vi: 13 Becoren, kl hiéu: Bq; 1Bq = 1phén ra/gidy
Ngoai ra cdn dung don vi 14 Curi (Ci): |1C1 =3.7.10" Bql
4. C4c loai tia phéng xa
a) Tia anpha (o)
= Thye chat: 13 chim hat nhan héli (He), goi 12 hat .
= Tinh chit:
- Bi léch trong dlen trudng va tir trudng
- Téc @6 khi bay ra khoi nguon c0 2. 10" m/s
- C6 kha niing ion hod méi trudng rit manh va mit din ning lugng
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- Kha niing d4m xuyén ybu, di dwoc t8ida 8 cm trong khéng khi, khéng xuyén qua dirge thm
bia day 1 mm.
b) Tia béta (B ): Gom hai loai 1A tia B* va p~
o Thye chit:
- Tia béta cdng (B*): 12 chim hat électrén dwong (hat pozitrén:e™)
- Tia béta trir (B ): 1a chiim hat électrdn &m (hat électron: e™)
= Tinh chét:
- Tia B dugc phéng ra véi t8c do rat 16m, gan bing vin tdc 4nh sing trong chén khong.
- C6 kha ning ion hod mdi trudng nhung yéu hon tia a.
- C6 kha ning dam xuyén manh hon tia o, c6 thé di duge vai mét trong khéng khi va xuyén
qua 14 nhém day ¢ mm.
- Bi léch trong dién truong va tir trudng.
¢) Tia gamma (y)
s Thye chét: Tia y c6 ban chit 13 séng dién tir c6 budc séng rit ngén (dudi 0,01 nm). Pay 1a
chim phét6n c6 ning lrgng cao.
o Tinh chit: .
- Khong mang dién nén khéng bi 1éch trong dién trudmg, tir trudng nén truyén thing,

- Co kha nang dam xuyén manh nhét, c6 thé di qua 16p chi diy hang chuc cm va rit nguy
hiém cho con ngudi.

X Chay:
- Tia B* vatia p~ d6i x{ng véi nhau qua tia y
-Tia B* bi 1&ch nhiéu hon tia a. vi khdi hrong hat « lén hon rét nhidu hat p*.

- Cach phat hién ra tia phong xa: kich thich phz’m {rmg hoa hoc, ion hoa khong khi, 1dm den
kinh anh, xuyén théu 16p vét chit méng, pha huy té bio,..

IL CONG THUC GIAI NHANH

1. Céc vén aé lien quan dén s6 nguyén tir ciia chit phong xa
u Goi: Npla so nguyén tir kic ban dAu (t=0, bit ddu khio sat)
N 13 s6 nguyén i ciia chit phéng xa con lai (chura bi phén r3) & thdi diém t.
= Chi y:
- Dinh ludt phéng xa c6 tinh théng k&, n6 chi diing véi lrgng | rit 16m s6 hat chét phong xa
- V6i mbi hat nhan phong xa thi qua trinh phén ra xay ra ngu nhién khong biét truée tirc 13
khong thé ap dung dinh luat nay cho mot hat hay mdt hrong rat it hat chit phohg xa.
@.-Cho biét khdi hrong chit phéng xa Kic ban d4u mo:
m,(g)
N, =—2=~N
14 o A A b3
@. S6 nguyén tir con lai chwa bi phén 13 & thoi diém t:
N= §3 —N, o™ =28
2

UA

®. S6 nguyén tir d4 bj phan 3 sau thdi gian t:
AN=N, —N=N0(1—e"“)=NO(1—2Lk) véi k=%

Khi khoang thdi gian khio sat rt bé so véichu kiban i t << T = ETz-i = M <<1 thi c6 thé
liy gin dtng 13 1—e™ ~ At nén sb hat nhin phén ri:
AN =N, -N=N,(1-¢™)~ N\t =H,|

Cong thirc gan ding: e =1-x (véi x <<1) )
B> Chi Y2 S6 hat nhdn nguyén ti bi phdn rd ding bang so hat nhdn nguyén tir tgo thanh.
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@. Phén tram s6 nguyén tir con lai & thoi diém t;
N 2 100% = ¢™.100%
N, ,
- ®. Phin trim sé nguyén tr 34 bi phan ri & thoi diém t:
AN =(1-27).100% = (1-e™).100%
0

©. Goi v la khoang thori gian ma sau do s6 nguyén tir ciia chét phéng xa glam di e 14n (e 12 loga co
s6 tu nhién, véi Ine = 1)

&=e"’=e = M=1 = |t=
N

@. Cho biét sau thdi gian t; s6 nguyén tir con lai 1& Ny; sau thdi gian t; s6 nguyén tir con lai 13 Ny,
Tim chu ky ban 13 T. ' ‘ '

In2

N
e §
Il(Nz)

T=(t,—t)

®. Tim thoi gian t tir lic t =0 dén khi s6 nguyén tir con lai 13 N:

_NeuI; Zk(keN) ‘

: N,
- To at: =— In
Ong qué s (N)

®. Cho biét trong thdi gian t () diu tién. S6 tia phong xa phit ra 13 x.
Ta biét s6 hat nhﬁn phén ri sau khodng thoi gian t 13 AN =x

2. Cic vén dé lien quan den khéi lwgng chit phéngxa
my 1 kh01 lugn, chat phéng xa lic ban déu (t= 0 bét déu khio sat)
m 13 khoi lugng chét phéng xa con lai | (chura bi phén r8) ¢ thoi diém t.
@. Cho s6 nguyén tir chit phéng xa hic ban déu No:

moNA

A

Q. Khéi lugng chét phéng xa con lai chua bi phén rd & thoi diém t:

| m v N
m=—L=m,e™M=—.A
g 2k 0

A

®. Khéi lrgng chit phéng xa di bi phin i sau thoi gian t:

_ it
Am =m;-m=m,(1-e™) =ml,(1—? véi k =
@. Phin tram khéi lrgng chit phong xa con lai & thoi diém t:
B 2100% =¢™.100%
m,
®. Phan tram khéi lugng chat phéng xa da bi phin 13 & thoi diém t:

Am =(1-27).100% = (1—€™).100%
m, .
©. Goi 7 12 khoang thi gian ma sau d6 khoi lugng ciia chit phéng xa giam di e 13n (e 12 loga co s6
tir nhién, vdi Ine = 1):

mo At

1
—_— — }‘, =1 =—
T e =g, =A% = e
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@. Khéi hrong chit méi tao thanh sau thdi gian t:
AN |, _AN(- e™) _Amy(1- -eM)_A

m, =——1. C An
'N,YN, A s

Alash khol clia chit phong xa ban déu

A 13 58 khéi ciia chét méi duge tao thanh

Néu phéng xa p* thiA=A; =
3. Céc vén dé lién quan dén d phéng xa
Goi: Hy la d0 phong xa hic ban Q?m_
H 12 4§ phdng xa 0 thoi diém t
®. Pj phdong xa hic ban dau:

H, =AN ~_113r2 o N,

(Ho: Bq, m: g, T: 5)

@. P phong xa & thoi diém t:

<t = B b [H=H,2"=H,*|
T A

®. Tim thdi diém t lic d6 do phdng xa con lai 1a H:

] 1&)
In2 H

- Don vi: Becoren (Bq), Curi (Ci)
1 Bq=1 phan ré/s; 1 Ci=3,7.10'° Bq

- Khi tmh doé phong xa Hy, H (Bq) thi chu ki phéng xa (ban ra) co don vi 1a gidy (s).
4. Tinh tudi cd vit, mau dat da

a) Bai todn 1: Tudi cd vat c6 nguon goc hifu co:
Pinh tudi ciia 1 pho twong cb bang gf <6 kh01 hrgng m
- Po d% phéng xa ciia '4C irong pho twgng cb 13 H
- Lay 1 méu g6 c6 cling ban chét va khéi lugng véi pho twgng nhung vira méi duge chit va
do d6 phéng xa clia "C ta durge két qua 13 Hy

- Piic biét: %& =2(keN") t=kT

N\
= Thng Q}lét: !t e IP{I—I%I
B Cha y: .

- Chu ky ban 13 cia ';C 13 T=5730 nim
- Pé 4p dung c4c cong thirc trén phai xét cling khdi luo‘ng
b) Bai todn 2: Xac dinh tudi clia cdc mau a4t da

Gia sir ban déu trong mAu khio st chi chira chit X nguyén chit ¢6 chu ky ban i T, sau 1 thai
gian trong mén d6coca chit Y.

m X4c dinh t ndu bibt Dy = [t=—In 1+—1\—I—‘L (Hzy nhé: Ti/Man = Con/Me)
N, In2 N

my In2

= X4c dinh t néu biét X — t=l1n[1+ﬁ.'-nl]
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CHU D 3. PHAN UNG HAT NHAN
L TOM TAT LY THUYET

1. Dinh nghia: Phin img hat nhin 13 moi qué trinh din dén sy bién ddi hat nhén.
2. Phén loai: gbm 2 lozjf
a) Loai 1: Phan tng hat nhén ty xay ra ;
Do 1a qua trinh phan 13 ciia mot hat nhan khong bén thinh cac hat nhan khéc
Phuong trinh phan tmg: m

b) Loai 2: Phin img trong d6 cac hat nhin tu'ong téc véi nhau, din dén sy bién dbi ciia ching thanh

céc hat nhin khac

Phuong trinh phan ¥mg: |[A+B—C+D

Vi du: phin {g hat nhin dau tién do Ro-do-pho thuc hi¢n ndm 1919
tHe+ YN — "0+, HI
3. Céc dinh luit bio toan trong phan trng hat nhéin
Xét phin img hat nhan sau: |5 X, +5 X, 52 X+ X,
a) Dinh lufit bio toan qo Kkhdi (sb hat nuclén):
[A +A, =A;+A,

b) Dinh luit bio toan dién tich:

K : E+ZZ=Z3+Z4|
c¢) Dinh luéit bio toan dong lwong:
P,+P, =P, +P,
d) Dinh luit bio toan ning lwgng toan phén:

- Tru’o’ng hop 1: Phan tmg khéng kém theo tia gamma

(m, +m,)c* +K, +K, = (m; +m,)c’ +K, +K,
- Trudng hep 2: Phan tng c6 kém theo tia gamma
(m, +m,)c* +K, +K, =(m, +m,)c’ +K, +K, +&

Véi e = %— 13 niing lugng photon tia gamma.

> Chua y: Trong phan tng hat nhin khong cd cac dinh lust bao toan: kkdi lwgng, dgng ndng,
ndng lugng nghi, 50 hat notron, 56 hat proton, nguyén 10.
4. Quy téc dich chuyén: Ap dung céc dinh lujt béo toan vio phéng xa
a) Phéong xa a.:
- Quy tic dich chuyén: lA X—>1He+ z—zYl
- Vi du: 2 Po—; He+;Pb
- Nhin xét: Vi tri hat nhin con 1u1 2 6 so v6i vi tri hat nhin me trong bang HTTH
b) Phéng xa B* .
- Quy tic dich chuyén: |’;X—->‘; et+AY |
- Vi du: | 0p_0cr 105
- Nh#n xét: Vi tri hat nhan con 14 1 6 so v6i vi tri hat nhén me trong bang HTTH
- Thuc chét clia Qué trinh: (v: hat notrin6)
c) Phong xa B~
- Quy tic dich chpyén: r X——> € +Z+1Y
- Vidu: 2 Bi—> e+ Po
- Nhén xét: Vi tri hat nhdn con tién mdt 6 so vdi vi tri ciia hat nhn me trong bang HTTH
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- Thyre chét: (6 : phén hat clia notrind)
d) Phéng xa gamma v : Hat nhén con sinh ra & trang thai kich thich c6 mirc ning lwgng E,, khi
chuyén xubng mirc ning hrong E,, ddng thdi phét ra phdton cb thn sb £, duge x4c dinh béi:

hf =E, —E,

- Phéng xa y ludn di kém theo v&i phdéng xa a,f .

- Trong phéng xa y khong 1am bién dbi hat nhan.
5. Nang lwgng clia phin trng hat nhin

- Xét phdn tng hat nhin A+B — C+D

- Goi my, mp, mc, mp 14n lugt 13 khéi lliqng nghi clia cac hat nhin A, B, Cva D,

eh T6ng khéi lrgng nghi ciia cic hat nhin trudc phin tmg: me = ma + mp
+ Tong khbi hJ:O'ng nghi clia cac hat nhin sau phan 1 ing: m =mc + mp

- Do d6 hut khdi ctia céc hat nhén A, B, C, D khéc nhau nén khéi lwghg trong phan tmg hat
nhén khong dugc bao toar. Xay ra hai trudng hop:
a) Trwedng hop 1: m < my (Phan ng hat nhén téa ning lwgng)

- Gi sit hat A, B ding yén. Phan vng tod ra mgt hrong ning hrong bang:
AE =(m, —m)c’

- Ning Iugng ma phan g toa ra thwdng duéi dang doéng ning clia cic hat nhin C vi D hodc
nang luong phoétén y.

- Trudng hop nay, céc hat sinh ra c6 d6 hut Kkhéi 16n hon céc hat ban déu, nghia 13 c4c hat sinh
ra bén vitng hon c4c hat ban dau — goi 1a phdn g tod nang lugng.
b) Trudng hep 2: m > mg (Phin tng hat nhin thu ning lwgng)

Tru'cmg hop nay tong ning hrgng nghi clia c4c hat sau phén ¥mg 16n hon tdng ning lrgng nghi
ciia céc hat nhén ban ¢Au — Phan tmg khong the fir xay ra.

- Muén phan g xay ra, ta phal cung cép cho céc hat A vi B mqt néng lugng W duéi dang
dong ning —> goi 14 phdn ikng thu ning lwgng.
- Céc hat nhin tao thanh c6 d9 hut khi nhé hon nén kém bén viing hon cic hat nhan ban dau.
- Nang hrgng cén cung cap cho phén ing la:
W=(m-m,)c® +K.+K,
- Nzing hrgng t6i thidu cung cip d& phan émg xay ra:
" [We =(m—m,)c?

M. CONG THUC GIAI NHANH
-1, Tinh ning lwgng ciia phin dng .hat nhin: A+B—>C+D
= Cho kh6i hrong nghi: AE =(m, +m, -mg—m,).c*
= Cho d§ hut khéi: AE =(Am, +Amj, - Am, —Am, ).¢?
= Cho niing lugng lién két: |AE = Wy + W, = Wy — Wy

~ ® Cho ning lrong lién két riéng; IAE EcApbEpiA, —8 A.A A —Ep-Ap

Quy wéc: :

AE > 0 : Phan tng téa ning lwgng; AE <0: Phan img thu ning lrgng.
2. Tinh djng ning ciia cic hat nhin bay ra sau phan wng:
Bai toan: Cho hat nhin A chuyén déng véi dng niing Ky dén bét vao hat nhin B dimg yén gdy ra
phadn img hat nhin A + B — C + D. Tinh dpng ndng cila cdc hat nhdn C va D bay ra sau phdn
ung.
Céach 1am:

Ta phai 1ap dugc hé phwong trinh hai 4n 13 K¢ va Kp.
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a) Céch thiét lap phirong trinh thir nhit
Buérc 1: Tinh ning lugng ciia phan tmg hat nhin
AE = (m, +m, —m¢ —mp).c’
Buéc 2: Ap dung dinh ludt bao toin ning lwgng toan phin

Phai x4c dinh ro phan ¢ ung hat nhin c6 kém theo tia gamma hay khong.
- Trudmg hop 1: Phan tmg khong kém theo tia gamma

[Kc +K, =K, +AE]|
- Trudmg hop 2: Phén tmg c6 kém theo tia gamma
Ko +K, =K, +AE—g]

Véi € 1a ning hugng clia photon tia gamma (& = hf = —I;TC)

b) Céch thiét 14p phwong trinh thir hai

= Trudng hop 1: Cho hai hat nhin bay ra c6 cing dng néng

= Truong hop 2: Cho hai hat nhin bay ra co cung do 16n dong lugng

Pc=Pp < Pe = pp & 2m K¢ =2myK,
FnCK -mpK, = OI

= Trudng hop 3: Cho hai hat nhin bay ra co cung tbc do (do 16n van toc)
Ke _me -~
—I_(_D. - mp
[m,K —mK, =0|
= Trudng hop 4: Cho hai hat nhin bay ra theo phurong vuéng goc véi nhau velvp
Dinh hujt bio tan dong lwgng: p, =P +Pp

Ve=Vp =

= pi= pC+pD=>2mAK =2m. K. +2mK,

[mK. +myK, =m,K,|
» Trudng hop 5: Cho mét hat nhan bay ra theo phuong vuong goc véi phuong chuyén dong
ciia hat nhén ban du (A) Gia sit: vc Lva
P = Pc +pA F“AK -mK, =m,K J
3. Tinh géc

Bai toan: Cho hat nhdn A chuyén déng véi dong ning K, dén bén vao hat nhan B dung yén gdy ra
phan ing hat nhdn. Hat nhan tgo thanh la hat nhdn C va D.

@. Tinh goc tao bai huomg ciahatnhin Cva D: @ = (vc,vD) =79

-

o 2 —p2-p; m,K,-mK;-mK
Ba=Pc+Po = Pi =P2+ph+2pcppcosp = [cosp=LaTe—Po Zaoa—coe _—po

2pcPp ;2\[ m.mpK K,
@. Tinh géc tao béi hugng ciia hat nhan C va hat nhan A ban ddu: 6=(ve,va)=?

Pa +Pc—Pp _m,K, +mK;—mpK,
2pcpa ZJECmAKCKA

P2 =p2+pi —2pc.Pa-cosd = [cosO=

4, Phéng xa tir nhién
Bai todn: Cho hat nhin phong xa X ban déu d €n. Sau phdng xa tao thanh B va C
|

Gia sir phong xa khong kém theo tia gamma
@. Tinh ning lugng phén ra:
AE =(m, —~m, —mg).c* = (Am, + Am; — Am, ).c*

[AE =W, + Wye ~ Wiy =85 Ap +EcAc =824, =K +K|
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Phéng xa 1a phan iing hat nhin ludn téa ning hrgng.
@. Tinh d0ng ning clia hat B va C:

Kg+K.=AE @
myK, -m K. =0 (2)
®. Tinh phén trim dong nang cua hat B va C theo n’ﬁng hrong phén rd AE

R __Mc  100%
AE mg+mg

= Phin trim d0ng ning ctia hat nhin B:

Keo ™5 100%
AE  mp+mg
Chii y: Cho khéi hrgng x4p xi bing s6 khdi ciia né: m ~ A
Ko AC .100% ; E— AB .100%
AE A, A A

A

Phén trim ddn ndng cua hat nhin C:

@. Trong phéng xa: |[—B=—C="B| ( v5 T vc)

CHU BE 4. HAI LOAI PHAN UNG TOA NANG LUQNG.
NHA MAY PIEN HAT NHAN

L. HAI LOAI PHAN UNG TOA NANG LUGNG
1. Phan #ng phan hach
@. Sy phén hach: Sy phén hach 13 mét hat nhén (loai rat nang) hép thy mét notrdn chim va v&
thanh hai hat nhin trung binh.
= Vi dy: Phan hach U235 |53 U+;n—"5s U—3 X, +52 X, +k(gn) +200MeV
Pic diém:
-+ M>3i phan hach tao ra tir 2 dén 3 notrdn thir cip (Dbi véi U235 trung binh: 2,5).
+ MOi phén tmg toa ra khoing 200 MeV.
+ Céc hat nhan X, X; c6 s6 khéi: A, A, tir 80 4én 160.
+ Phén hach thudng kém theo tia phong xa.
= Viducpthd: 'n+2U—» 22U %Y + %143!n
@. Phin @ng diy chuyén va difu kién xay ra:
a) Phan lmg diy chuyén: 1rong phén tmg phén hach, mjt phan s6 notrdn sinh 1a bi mat mat vi
nhiéu nguyén nhén (thodt ra ngoai, bi hat nhén tap chit khic hip thy,...) nhu'ng néu sau mdi phin
hach, van con lai trung binh k notr6n, ma k> 1 thi k notrén nay Gép vao cac hat nhén khac, lai gy
ra k phén hach khic, sinh ra IZ notrén, IS,...notrén. S6 phén hach ting rit nhanh trong mot thoi
gian rat ngan ta cd phdn tmg ddy chuyen
Goi k 13 hé s6 nhin notrén (hay 13 s6 notrdn trung binh con lai sau mdi phan hach).
8 Véi k > 1: Hé théng viegt han
Phén {rng hat nhin xay ra khong dleu khiéa dugc.
Niang hrong toé ra c6 sirc cong phé rit dir d6i nén duyc img dung d& ché tao bom nguyén tir.
o Véik=1: He thong téi han
Phan g x4y ra didu khién duoc.
Niéng lugng toa ra khéng ddi nén duge tmg dung trong 10 phén {ing ciia nhi méay dién hat
nhén.
= Véi k < 1: Heé thong dwéi han
Phan 1 1mg hat nhan diy chuyén khéng xay ra.
b) Diéu kién dé xay ra phén fmg diy chuyén:

Khi d6 khéi lwong nhién liéu hat nhan phai 10’11 hon hoic bang mét gia tri ti thifu, dwgc goi
13 khdi hrong t¢i han (mgy,).

Vi dy: Nhién liéu 12 U235 thi ¢6 my, ~ 15 kg; Pu23S c6 my, ~ 5 kg.
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2. Phin ung nhiét hach
a) Dinh nghia: Phan 1 u'ng nhiét hach 12 phan {rng két hgp hai hat nhan nhe thinh mot hat nhin ning
hon.
Vi du:
2H+2H— JH+ 'n+4MeV|;|’'H+ JH— ;He+ yn+17,5MeV
b) Piéu kién xay ra phin mg nhiét hach: Xay ra & nhu;t dj rit cao '
- Nhiét d6 rét cao khoang hang trim triéu do (c& 10 %K) nén dugc goi 13 phan tng nhn;t hach.
- Ngoai diéu kiér nhiét d6 cao, con cb 2 diéu kién nita ¢ phan fmg nhiét hach xay ra:
+ Mét d¢ hat nhin n phai da lon.
+ Thai gian At duy tri nhiét dd cao phai dit dai.

— Tiéu chuén Lawson: In At>10"(s/ cm’)l

©) Li do con ngudi quan tim dén phén mg nhiét hach "
-Ngudn nang lugng nhiét hach 132 ngudn ning luo'ng vo tin, nhién lidu c6 sin trong ty nhién
nhu trong nudce ao, hd, bién,..
- It gy 6 nhiém méi truong vi it tao ra céc tia phong xa.
- Toa ra néing lugng rat Iém.
3. So sanh phan ing phin hach va phin mg nhiét hach
©. Giéng nhau: Péu 13 phan g hat nhan tod ning lugng.
@. Khéc nhau:
= M6t phén tng phin hach to4 ning lugng 16n-hon mét phan tmg nhiét hach. :
= Cung khéi lugng nhién liéu thi phan tmg nhiét hach toa ra ning lwong 16n hon phén tmg
phén hach.
= Hién nay: phan tmg phin hach c6 thé didu khién dwoc, phan tmg nhiét hach chua didu khién
dugc.
= Phan ng nhiét hach “sach” hon phan img phén hach vi it c6 cac bitcxa giy 6 nhiém.
IL NHA MAY DIEN HAT NHAN
1. Céu tao: Bo phén chmh trong nha may 12 “Lé phén ‘ng hat nhan”. Trong 16 gbm:
® Thanh nhién heu thuo‘ng dugc lam bang hop kim chita urani 3 dugc lam giau.
= Chét 1am chim: nudc ning D0, than chi, berili,... -
® Thanh dleu khién: chit hip thn notrén khong bi phan hach nhu: Bo (B), Cadimi (Cd),
2. Hoat dong: Diéu chinh thanh diéu knilr 33 hé so:k=1.
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