GIAO THOA SONG

I- MUCTIEVU

* Mo ta duoc hién tuong giao thoa cua hai song mat nude va néu duoe cac
diéu kién dé c6 su giao thoa cla hai séng.

* Viét duoc cong thiic xdc dinh vi tri ctia cuc dai va cuc tiéu giao thoa.

* Vin dung duge cdc cong thiic (8.2), (8.3) SGK dé giai cdc bai toian don gidn
ve hién tugng giao thoa.

11— CHUAN BI
1. Giao vién
Thi nghiém Hinh 8.1 SGK.
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2. Hoc sinh
On lai phin téng hop dao dong.

Il ~-THONG TIN BO SUNG

* Nguyén Ii chéng chét va vin dé tong hop cdc dao dong diéu hod.

Téng hop cdc dao dong (hay cdc séng) diéu hoa

Diéu gi xay ra khi hai hay nhiéu séng ¢6 mit déng thoi tai mot diém P cioa
mo6i truomg ? Nhu di biét cic song cd thé di qua nhau ma khong anh huong dén
nhau, nén méi séng lim cho diém P dao dong giéng nhur 1a khi khong ¢6 mit clia
song kia. Mudn xdc dinh dao dong cla diém P ta ap dung nguyén Ii chong chdt
sau day :

Khi hai hay nhiéu séng cé mdt dong thoi tai mot diém cia moi triomg thi li do
cuia diém dé la tong vecto cdce li do gdy ra bdi tung séng riéng ré.

Néu cic song riéng ré lam cho diém P cia moi truong dao dong theo cling
mot phuong thi thay cho viée tim téng vecto ta tim tong dai s cdc li do. Khi ay,
noi dung cia nguyén i chong chit duge dién ta bang ngon ngir todn hoc nhu sau

U=t Uy = DU
i

Ta ¢6 thé md& rong khdi niém "tong hop
cdc dao dong" thanh khdi niém "tong hop cdc
song" bing cdch thue hién phép téng hop dao
dong tai moi diém c6 cdc séng truyén qua va
ta dugc hinh dang cla song téng hop tai mot
thoi diém. Vi du, ta xét truong hop hai séng
am clng truyén theo truc x, moi soéng giy ra
cho méi diém trén truc x mot dao dong theo
truc x va hai dao dong nay cing bién do nhung
nguge pha nhau @ w; = —u>. Ta néi rang hai

, Hinh 8.1
song nguoc pha nhau (H.8.1). Bing phép téng

hop dao dong theo nguyén 1i chéng chil, ta duge u = u; + 1y =0 tai moi diém
doc theo truc y. Néu dat tai nghe hodc micrd vao cdc diém nay thi ta khong phat
hién ra vi cdc phén tir khéng khi tai cdc diém dé dimg yén.

Cic diém nay khong dao dong. D cic diém trén truc x khong dao dong
nhung khong cé nghia la khong ¢6 séng 4m truyén theo truc x, mé co nghia la viéc
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chong chiit hai song 4m ciing bién do va nguoc pha nhau di sinh ra mot séng am
¢6 bién do bang khong (giong nhu trudng hop mot hat ding yén cé thé 1a do
khong chiu luc nio hodc ciling ¢é thé 1a do chiu cdc luc can bang).

Chiing ta déu biét khi hai song két hop cing truyén téi mot mién khong gian
ndo doé thi ching giao thoa véi nhau. Néi hai song giao thoa nhau thi khong ¢é
nghia la séng nay can trd sy truyén cua song kia, ma chi cé nghia la nguyén Ii
chong chit duoc dp dung o do.

* Phdn tich dao dong (hay song)

Nguyén li chong chét con la cong cu manh mé trong viéc phén tich dao dong
(hay song). N6 cho phép phan tich modt dao dong (hay song) phire tap thanh mot
tong cdc dao dong (hay song) diéu hoa. That vay nha todn hoc ngudi Phap Fu-ri-é
da ching minh ring bat ki mot chuyén dong tudn hoan ctua mot hat cling c6 thé
xem i mot téng cua cic dao dong diéu hoa va bat ki mot séng tudn hoan phiic tap
nio ciing co thé xem la mot tong cdc song hinh sin.

* Nguyén li chong chat cling cé gidi han ing dung. D61 véi séng co truyén
trong mot moi truomg ¢6 thé bién dang thi nguyén 1i chéng chit chi ding khi ma luc
héi phuc tic dung lén mdi dao dong ti 1é véi do bién dang, tic 1a chi diing doi vdi
nhimg song co bién do nho. Nguyén i nay khong ap dung duoc cho nhitng trudng
hop khi dé bién dang clia moi trudng vuot qua gidi han dan héi, chang han nhu séng
xung kich gy ra boi bom, min khi no.

IV- GOI Y VE PHUONG PHAP VA TO CHUC HOAT DONG DAY HOC

Bai nay day trong 1 tiét.
1. D€ van giao thoa 6n dinh, dé quan sét, thi khodng cdch giita hai mii nhon

8,5, phai c6 gid tri 6= kA + % Vi viy, cin xdc dinh budc séng A. Co thé lam

nhu sau :

Ding mot ludi cua sdt lam cin rung, cho cin ¢6 do dai ¢d 25 + 30 em. Gin
chit mili nhon vio diu cin rung va dat étd sao cho mii nhon cham nhe vao mit
nude. Go nhe cho cin dao dong, réi do dudng kinh mot vai gon séng tron. (Xem
bii tap 8, trong bai hoc 7).

DPé lam mii nhon, nén ding mot mau day déng, dudng kinh chimg 1 mm,
giia cho nhon hai ddu réi uon thanh hinh chit U. Khi xdc dinh A thi dat hoi
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nghiéng &t6, cho mdt mii nhon cham vio mat nude. Sau khi xiac dinh duge A,
phai uén nhe hai nhanh chir U sao cho khoang cich giita hai mii nhon diing bang
gid tri dtrén, ¢6 ging trdnh khong xé dich mau day déng va cin rung. Xong, xoay
étd lai, cho hai miii nhon cung cham nhe vao mat nuéc. Cho cho mat nudce thit
phing lang r6i bing nhe vio cin rung. Néu §,5; ¢ ding gid tri kA4 + % thi mot
cdi bing nhe la da lam xudt hién van giao thoa.

Néu van xuét hién nhung chua rd lam, thi tang hoac giam $;5, mot chit cho
dén khi dat két qua néu trén.

Néu ¢6 mot nam cham dién nho vi mot mdy phét am tin dé duy tri dao dong
clia can rung, thi sau khi bing cin rung bang tay, hiay cho dong dién tir miy phat
am tan qua nam cham dién, r6i tir tir diéu chinh tin s& dong dién cho dén khi thiy
viin giao thoa that 6n dinh.

Khi lam thi nghiém nay, cin c6 gang sao cho cdn rung chi rung rdt nhe, ma
vin di rit ro mai la dat. Khiu quan trong nhdr la diéu chinh khodng cdch §,S5,
phdi lam that ¢in than, chinh xdc. Hai ddu S|, S, cling phéi lam nhon va cho cham
déu vao mat nudc.

Néu chiéu sing bing dén hoat nghiém thi viéc quan sit cdc vin giao thoa trén
mit nude sé dé ding hon.

2. Dé chiéu anh cdc van Ién trin (hodc lén tuong) cé thé dat mot dén ¢ cao hon
mit nudc mot chit vi & xa cdch vai chuc xentimét, 16i ding mot guong phing
hudng dnh sang tir dén cho roi hoi xién xuéng mat nude. Khi do, phai dat thau kinh
sao cho chiim sdng phan xa tir méit nude lot hoan toan qua thau kinh.

Thau kinh phai 16n va c6 tiéu cu 30 + 40 cm trd 1én, dé c¢6 thé dat hoi xa mat
nude, va cho dnh sdng phan xa dudi géc nho, thi hinh cdc hypebol mdéi dd bi méo.

3. C6 thé dung gidn dé Fre-nen dé tinh u = u; + us.

4. Chi y rang cdc cong thiic (8.2) va (8.3) cia SGK Vat i 12 chi ding déi
vai hai ngudn phit séng dong b, tirc 1a hiéu s6 pha dao dong ciua hai nguodn la
A@ = 2kn. Néu A # 2kn thi phai thay thé bing cong thiic khdc. Tuy nhién, ching
han, "diéu kién dé hai séng gap nhau tang cudng lin nhau thi ching phai déng
pha" thi luén ludn ding. Trong chuong trinh Vat 1i 12 (chudn), ta chi dé cap dén
hién tuong giao thoa cla hai séng do hai nguén dong bo phat ra.
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V — TRA LOI CAU HOI VA BAI TAP

€1. Trén Hinh 8.3 SGK. nhiing dutng hypebol nét lién biéu dién nhimg ché
hai séng gip nhau ting cudng 1an nhau, nhitng dudng hypebol nét diit biéu
dién nhimg chd hai séng gap nhau triét tiéu 1dn nhau.

€2. Cic cobng thidc (8.2) va (8.3) chi ding trong trudng hop hai nguén phit
song la hai nguon dong bod (cung tan s6 va cung pha dao dong).

1. Hién tuwong giao thoa cua hai séng 1a hién tuong khi hai séng gap nhau, c6
nhimg chd ching ludn luoén tang cudng 1in nhau, ¢6 nhimg ché ching luon
ludn triét tiéu lan nhau.

2. Cong thitc xdc dinh vi tri cdc cuc dai giao thoa :
dy —dp = kA k=0 211+ 0.

3. Cong thitc xdc dinh vi tri cdc cuc tiéu giao thoa :
A
dy—dy =k + DT (k=0;%1;42;.)

4. Diéu kién dé c6 hién tuong giao thoa : Hai nguén phdt séng phai 4 hai
ngudn két hap, nghia la : hai ngudn phai ¢6 ciing chu Ki (hay tan s8) dao dong
va hiéu s6 pha dao dong gifta hai nguén phéi luon luon khong doi. Ngodi ra,
hai séng do hai nguén phit ra phai c¢6 cing phuong dao dong.

3. I, 6. D.

7. Goi M 12 mot diém cue dai giao thoa trén $,5,. Dat MS, = d, va MS, = d>.
Gia sit d, —d) = k4. Gid sit N 1a mot diém cuc dai giao thoa bén canh

v6i MN =Ad. Dat NS, =d; v6i dj =dy+Ad. Dat NS, =d> V6i
dy = dy, — Ad (Vi tong dy + d> = 5;5, : khong déi). Hiéu dudng di tai N la
di —dr =k +1)A.Vaytaco:

dy —dy = (dy + Ad) — (dy — Ad) = (d| — dy) + 2Ad = kA + 2Ad

Taduge :d) —dy = (k + DA = kA + 2Ad.

Vays A= Lus A =£=%={]J}125 = E25 i
2 f
P % = 0, 625 ¢,



8. Ching minh tuong tu nhu & Bai 7. ta duoc : Khodng céch giita hai diém dimg

yén canh nhau trén 5,5, 1a % Trén khoang 5,5, ¢6 12 diém ding yén, tic la cé

e

11 khoang — : 1].% =1lem = A =2cm. Vay: v = Af =2.26 =52 cm/s.
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