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CAC DANG BAI TAP CHUONG 5 VAT LY LOP 12
SONG ANH SANG

Chii dé 1: GIAO THOA VOI ANH SANG PON SAC
Dang 1. Khodng van; budc song anh sang don sac:

. . AD
+ Tu dinh nghia: 1 = —
a
=2y ki, xe= (kD)
a 2

+Goi 1 1a chiéu dai cia n van sang (van t6i) ké tiép = 1 =(n—1)i

ia
A=—
D
- At 1 A A A . ¢ 3.10°
Chuay: Thuyc hién thi nghiém trong moi truong c6 chiét suat n thi n=—=
\' \'
Néu thi nghiém duoc tién hanh trong méi trudng trong sudt co chiét suat n thi budc song va
s N .A N o cT A ., 1
khoang van s€ gidm n 1an so vé&i khi thuc hién trong khong khi: A'=vl =—=—; 1'= —
n n n

Khoang véan va budc song bi thay di nhung tan sd cua birc xa khong doi

Dang 2. Vi tri cic vén giao thoa: 13 khoang cach tir van d6 dén van trung tim

Vitrivansing:  x —kZ2 ki Voik=0,+1, 2.
a
Khi k=0, x = 0 van sang chinh gitra (van trung tdm); Van sang bac 1 thi k = +1, bac 2 thi k = £2...
Vi tri vén tbi: x, = (2k +1)/;—D:(2k +1)% véik=0,+1, £2...
a

Dang 3. Tim tinh chit van tai diém M céch vin trung tim mét doan xm

Ao A X
Lap ti sO —4-
|
+ Néu ti s6 nay bang k thi tai M 13 van séang bac k;

A 2 A \ M 1 1 . \ A A J
+ N¢u ti sO nay bang K + 3 thi tai M 1a van toi thir k + 1

Dang 4. Khoang cach giira cac van:

— Buwére 1 : Xac dinh vi tri van X; X, theo yéu cau ciia dé bai (tinh cho mién (+))
+ Vansangback: X, =Ki
+ Vantéithirn: x, = (n—0,5)i

— Bwére 2 : Tim khoang cach
+ Néu 2 van nam ciing mot phia so v&i van trung tdm thi : Ax =X, — x|

+ Néu 2 van khac phia so v6i van trung tim thi : AX = X +X,

Dang 5. Tim s0 van sang hoic toi:

Truwong hop 1: Tim s6 van sang N, van t6i N’ trén man giao thoa cé bé rong L (d6i xirng qua vén
trung tam):
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S6 van sang: N= 2[5} +1 = ludn ludn 1a sb 1&
|

2i

S6 van toi : N=2 [th%} — SO N’ 1udn 1a sb chin.

Vi du:
Bai 1) Trong thi nghiém Young vé giao thoa dnh sdng, hai khe dwoc chiéu mét dnh sdng cé bude
song A, khodng cdch giita hai khe la 1,5mm, khodng cdch tie hai khe dén man la 2m. Khoang cach giira 4
vdn sdng lién tiép nhau do dwoc 3mm.
a. Tim budc séng anh sang don sdic di ding.
b. Tim khoang cdch giita van sang bdc 3 va van sang bac 7.
c. Cho bé réng mién giao thoa la 20,5mm. Tim tong sé vin sdng va vin toi quan sét duge trén man.

] Giai
Tom tat: a=15mm D=2m | =3mm
a. Taco: n=4vansang
: I 3
= Il=——=—=1mm
n-1 3
Mai=22 = 2= 25 75,m
a D 2
b. Ta ¢ hai truong hop: X, =3i X, =Ti

+ Truong hop 1: Hai van cung phia van trung tam
= AX=7i-3i=4i=4.1=4mm
+ Truong hop 2: Hai van & hai phia van trung tdm
= Ax=3i—(-7i)=10i =10.1=10mm
c. Tacd: L =20,5mm

S6 van sang: N, =2| — L +1=2| —— 20,5 +1=21
2i 2.1

S6 van tdi: N, =2| = L +0,5|=2 —/— 20,5 +0,5[=20
2i 2.1

Truong hop 2: Tim s6 van sang hoic toi trén doan MN biét M va N cach vén trung tAm lan lwot 1a
XM Va XN

Chuy: M, N cung phia: x, x, >0 M, N hai phia: x,, x, <0

1) S6 van sang trén doan MN:

Vi tri van sang khi: x, = kQ
a

Ma theo dé bai:

S gia tri ctia k (voi k eZ ) 1a s6 van sang trén doan MN.

‘ 2) S6 van tbi trén doan MN:
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Vi tri van t5i khi: x =[k+%)£
a
Ma theo d¢ bai:
Xy S X < Xy
@XMS(k+%j££XN
a
Ay _1<k<ﬂ_1
AD 27 T AD 2
al —EsksXN—l
i 2 i 2

Sb gia tri cuia k (v6i k e Z) 1a s6 van tdi trén doan MN.

Vi du:

Bai 1) Thyc hién giao thoa 4nh sang don sic bang hai khe Young cdch nhau 0,5mm, c6 budc song

A =0,5um. Hai khe dat cach man 2m.

a) Bé rong mién giao thoa 1a 25mm. Tim s van sang va s6 van tdi quan sat dugc trén man.
b) Tai M, N ¢ hai phia van trung tdm, cach van trung tdm lan lugt la 7mm, 10mm ta c6 van gi? Bac
hay thtr bao nhiéu ? C6 bao nhiéu van sang, van toi trong khoang gitra M, N.

Giai
a) Tacd: i= 4D = 052 =2mm
a 0,5
Voi L =25mm.
S van sang: N, = Z{L_}le 2[§}+1=13
21 2.2

S6 van tbi: N, =2 Loo5|=2/ 2 05|-12
2i 22

b) Vi diém M : x = 7mm

Tacé;i:@;%:me
a ,
X 7 TSR T
= 7:523,5 = ta c¢d van toi tha 4
|

Véi diém N : x=10mm:>_5=%=5 — ta ¢6 van séng bic 5
|

So van sang va van toi trong khoang giira MN

S6 van sang trong khoang gitta MN : X k<X o 35<k<5=k= {-3,...-1,0,1,..4}.

i i
Vay c6 8 van sang

S6 van sang trong khoang giita MN : X _05<k< X+“—0,5<:> -4<k<4,5=k={-3-2-101,..4}.

Vay c6 8 van to1 quan sat duoc.
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Dang 6. Bai toan di chuyén ngudn hay hai khe Young

Trwong hop 1: Di chuyén ngudn S theo phuong vudng goc véi S1Sz
— Khi nguén sang S di chuyen theo phwong vudng goc véi S1Sz thi hé van van khong doi.
Trwong hop 2: D1 chuyén ngudn S theo phuong song song véi S1S2

— Khi ngudn sang S di chuyén theo phuong song song
v6i S1S2 thi hé van di chuyén nguoc chidu va khoang van i van s 5 S
khong dbi. , - o 0
— D¢ doi cua hé van la: x, =27 " b
L 2 da Y
Trong do: D : 1a khodng cach tir 2 khe téi man.  i..bo,l< D .

L : 1a khoang cach tir ngudn sang t6i 2
khe.
z : 13 46 dich chuyén cua ngudn sang.
(4p dung cac h¢ thirc lwgng trong tam giac va kién thirc vé 2 tam giac dong dang)
Trwong hop 3: D1 chuyén man lai gan hay ra xa
— Khi nguon sang S ¢ dinh, dich chuyen hai khe dén gan (D giam) hodc ra xa (D ting) man thi hé
van khong di chuyén nhung khoang van i thay doi.

D+L
— P doi cua hé van 1a: X, = % 7
Trong do: D : la khoang cach tir 2 khe to1 man.

L : 1a khoang céach tir ngudn sang to1 2 khe.
z : 14 d6 dich chuyén ctia ngudn sang.

Vidu:

1) Trong thi nghiém Y-ang vé giao thoa anh sang, hai khe dugc chiéu bang anh sang don sic, khoang
cach giira hai khe 13 0,6 mm. Khoang van trén man quan sat do dugc 1a 1 mm. Tir vi tri ban dau, néu tinh
tién man quan sat mot doan 25 cm lai gan mit phang chia hai khe thi khoang van méi trén man 1a 0,8
mm. Tim budc song cua anh sang dung trong thi nghiém.

Giai
D,
-
a i —i, = 22D _ 0 2mm = 4= 0,48um
_A(D,-AD) . AD
2 a 'a
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Chu d@é 2: GIAO THOA VOI ANH SANG TRANG
‘ ] (0,38um < A < 0,76pm)
Dang 7. Bé réng quang pho bic k ciia ciia dnh sang trang:

Khoang céch tir van sang bac k mau do tdi van sang bac k ciia mau tim goi 1a AX:

D .
AX =Xy ) = X = kg(id —A)=k(iy 1)

Dang 8. Khoang cach tir vin d6 dén vén tim

— Buéc 1 : Xéc dinh vi tri van X, X _theo yéu cau ctia dé bai (chi tinh cho

mién (+))
+ Van sang d6 bacm: Xy = Mi,
+ Vansang tim bacn : X, = ni,
— Buwoc 2 : Tim khoang cach

+ Néu 2 van nam cung mot phia so véi van trung tam thi :
AX=|xg =X

+ Néu 2 van khac phia so véi van trung tam thi :
AX =X, + X

Dang 9. Tim birc xa cho van sang tai M

Pidu kién budée séng: (0,38um < A < 0,76um)
aXM
kD

<4,

AD
Budcsong : X, =k—=> 1=
a

ax,,

Ma: 4, <A<, < A4 <
A @ A<D

:ﬂg k Sﬂ
A,D D
‘ & Véi (ke Z)
c))f—""s k SX_—M
Iy I
S6 gia tri ciia k 1a s6 birc xa cho van sang tai M.

Dang 10.S6 birc xa cho vén tdi tai M

Twong tw nhu viy ddi véi anh sang bi tit: Xy = k+l 4D = l:ax—""
2) a 1
k+=|D
2
= Pu —lgkgax“" 1
4D 2 AD 2
voi keZ
@%—M—ESKSX_—M——
gy 2 2

So gia tri cia k 1a so birc xa cho van toi tai M.
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Chii d& 3: GIAO THOA VOI HAI BUC XA PON SAC 4,4,

Khi chiéu vao khe S mét sb anh sang don sic khac nhau, thi cac 4nh sang don sic nay déu cho van
sang chinh gitra tring nhau két qua 1a nguoi ta quan sat duogc hai hé van mau khong tring khit 1én nhau.
O chinh giita (x = 0), hai van sang chdng 1én nhau cho van sang c6 mau tong hop. O hai bén ¢ nhitng
chd c¢6 van sang ciing mau véi van trung tm, d6 1a su tring nhau ciia van sang cta cac anh sang don séc
nhu ¢ van sang trung tam.

Dang 11. Vi tri vian sdng trung:

: : k, 4 k, =0;£m;+2m,;...
Kyiy = Kyl = Koy =k, 4, = Mo gh
k, 4 n k, =0;£n;£2n;...
Hoic ta c6 thé xac dinh: Vi tri van sang ciia cic birc xa don séc tring nhau
X=X1=X2=X3= ... =Xn
D A,D A,D A,D
@klﬂl—zzz =k,—2—=..=k,—"—.
a a a
< Kih = kohz = kadz = Kaha = ... = KnAn. (V6i kg, ko, ks,..., kn €2)

Dua vao phuong trinh bién luan chon céc gia tri k thich hop, thong thuong chon k 13 bi sé ciia s6

AN 4y . L
nguyén nao do. Chay: E

Chi dé 4: TAN SAC ANH SANG
Dang 12. Khic xa 4nh sdng

Bai tp phan tan sic anh sang chu yéu 1a bai tdp quang hinh sir dung cac dinh ludt phan xa, khic xa
anh sang va hién tuong phan xa toan phan nén phuwong phap giai twong ty nhu giai bai tap quang hinh voi
lwu y chiét sut phy thudc mau sic anh sang.

— Dinh luét phan xa dnh sang:

Tia phan xa nam trong mit phang téi va phia bén kia phap tuyén so vdi tia t4i.

Goc phan xa bang goc téi (i’= ).

— Dinh luét khic xa anh sang:

Tia khiic xa ndm trong mit phang toi va phia bén kia phap tuyén so véi tia toi.

Cong thurc: nasini = nasinr

S

®

@ 3%\.\

R
ni>n2

Bai tap vi du
Bai1) Chiéu mot tia sang don sic mau vang tir khong khi (chlet suat coi nhu bang 1 ddi véi moi
&nh sang) vao mit phing phan cach ctia mot khoi chét ran trong subt voi goc ol 60° thi thay tia phan xa
trd lai khong khi vudng goc voi tia khiic xa di vao khéi chat ran. Tinh chiét suat ciia chat ran trong sudt
d6 d6i voi dnh sang mau vang.
Giai
Ta ¢6: sini = nsinr = nsin(90° — i) = nsin(90° — i) = ncosi = n = tani = +/3
Bai2) Chiéu mot tia sang gdm hai thanh phan do6 va tim tir khong khi (chiét suat coi nhu bang 1
dbi v6i moi anh sang) vao miat phang ctiia mot khoi thay tinh véi goc toi 60°. Biét chiét suit cua thuy tinh
d6i voi anh sang d6 1a 1,51; d6i v6i anh sang tim 1a 1,56. Tinh goc 1éch ciia hai tia khuc xa trong thuy
tinh.
Giai
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Ta co: sinrg = sint 0,574 = sin35% sinr = sint 0,555 =5sin33,7° = Ar=rg—r =1,3°
nd nt
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