TIET 26,27. BAI 12: GIAO THOA SONG

I. MUC TIEU
1. Kién thirc
Sau bai hoc nay, HS sé:
- Thuyc hién (hodc mé ta) dugc thi nghiém ching minh sy giao thoa hai song két
hop bang dung cu thyc hanh st dung séng nude (hoic song anh sang).
- Phan tich, danh gia két qua thu duoc tir thi nghiém, néu duoc cc diéu kién can
thiét dé quan sat dugc h¢ van giao thoa.

- Van dung duoc biéu thirc i = %D cho giao thoa anh sdng qua hai khe hep.

2. Nang luc
Nang lyc chung:

- Nang lyc tu hoc: Chu dong tich cuc thuc hién nhiing cong viéc cia ban than
trong hoc tap thong qua viéc tham gia dong gop v tudng, dat cau hoéi va tra 101
céc yéu cau.

- Giao tiép hop tdc: Thao luan nhom, tiép thu sy gop ¥ va hd tro thanh vién trong
nhom khi tim hiéu vé giao thoa song.

- Ndang lyc gidi quyét van dé: Xac dinh va tim hiéu duogc vé giao thoa song co va
giao thoa séng &nh sang.

Nang lwc vt li:

- Mo ta va dinh nghia dugc giao thoa séng nudc va giao thoa song anh sang.

- Van dung dugc cong thue tinh khoang van trong giao thoa anh sang qua hai khe
_hep dé 1am bai tap va giai thich duoc mot s6 van dé trong thyc té.

3. Pham chat

- Cham chi, trung thyc, trach nhiém trong hoc tap va thi nghiém.
II. THIET BI DAY HQC VA HQC LIEU:
1. Poi véi gido vién:

- SGK, SGV, K& hoach day hoc.

- Hinh v& va d6 thi trong SGK: Hinh anh thi nghiém tao ra sy giao thoa cuia hai
song nudc, Hinh anh sy giao thoa cua hai sobng mat nudc,...

- May chiéu, méy tinh (néu co).

2. Pbi véi hoc sinh:

- HS méi nhém: Dung cu thi nghiém tao ra sy giao thoa cua hai séng nudc: Dén
chiéu, can rung, khay nudc c6 day trong sudt, gwong phang.

- HS ca lop: H1nh v& va dd thi lién quan dén noi dung bai hoc va cac dung cu hoc
tap theo yéu cau cta GV.

IT1. TIEN TRINH DAY HQC

A. HOAT DONG KHOI DONG

a. Muc tiéu: Thong qua nhimg vi du thyuc té vé giao thoa song am dé dua ra ciu hoi
dinh huéng HS vao van dé can tim hiéu trong bai hoc.

b. Ndi dung: GV cho HS quan sat hinh v& va thao ludn vé giao thoa song.

c. San pham hoc tap: HS tra 16i duoc nhimg cau hoi ma GV dua ra dé thao luan vé
giao thoa song.

d. T6 chirc thue hién:

Buéc 1: GV chuyén giao nhiém vu hoc tip:



- GV dat van dé: Cho hai loa giéng nhau cting phat 4m thanh nhu hinh v&, dich chuyén
mot micro ¢6 ndi voi dao dong ki phia trude hai loa dé ghi do thi song am thi thay co
nhirng diém tai d6 bién do song am thu dugc rat I6n (L) va nhitng diém bién dd rat bé

(B) nam xen ké.
May phat am tan

o

0000 ee L

\Loa L: am thanh lon
gz = B: am thanh nhé

Micro ™
- GV dat cau hoi yéu cau HS thao luan: Hién twong thii vi nay gidi thich nhw thé nao?
Buwde 2: HS thue hién nhiém vu hoc tap
- HS quan sat hinh anh, video va dua ra cau tra 1o1.
Buéc 3: Bao cio két qua hoat dong va thao luin
- GV moi 1 — 2 ban ngau nhién dimg day trinh bay suy nghi ctia minh.
(HS chira can tra 16i chinh xdc va day du: vi du hién twong dé la do giao thoa séng
am).
Budrc 4: Panh gia két qua, thwe hién nhiém vu hoc tip
GV tiép nhan cdu tra 101 dan dat HS vao bai: Dé tra 10i cdu hoi nay ching ra vao bai
hoc ngay hom nay: Bai 12: Giao thoa song.
B. HOAT PONG HINH THANH KIEN THUC
Hoat dong 1. Tim hiéu hién twong giao thoa ciia hai song mit nuéc
a. Muc tiéu: Thong qua thi nghiém vé giao thoa ctia hai song mit nudc dé HS tim hiéu
hién tugng giao thoa cua hai song co.
b. Néi dung: GV cho HS thuc hién thi nghiém, phén tich, danh gia két qua néu duogc
hién tugng giao thoa ctia hai song mat nudc.
c. San pham hoc tap: HS mé ta va néu dugc hién tuong giao thoa hai song mat nude.
d. T6 chirc thye hién:

HOAT PONG CUA GV - HS DU KIEN SAN PHAM
Buéc 1: GV chuyén giao nhiém vu hoc | I. HIEN TUQONG GIAO THOA CcUA
tap HAI SONG MAT NUOC
- GV chia 16p thanh 6 — 8 nhom. 1. Thi nghiém:
- GV gi6i thiéu thi nghiém giao thoa hai | - Pbi voi can rung co gan mot qua cau,
song mat nudc. hinh anh trén man thang dung cho thiy c6
+ Dung cu thi nghiém: cac hmh tron sang, tdi dong tam xen k¢,
lan truyen tu tam dao dong ra xa.
b & - Péi v6i can rung co gan hai qua cau,

hinh anh trén man thang dimg ta thdy anh
cua cac gon song la cac duong sang va toi
on dinh.

2. Giai thich

May phat
tan sé

Hinh 12.1. Thi nghiém tao ra su giao thoa cua hai
séng nuoc

+ Tién hanh thi nghiém:




Buée 1: Cho can rung c6 gin mot qua cau
dao dong, quan sat hinh anh song trén
man thang dung.

Buée 2: Cho can rung ¢ gan hai qua cau
dao dong, quan sat hinh anh song trén
man thang dimg va rat ra nhan xét.

Buée 3: Dung but ndi cac diém dao dong
cuc dai (cac diém téi) trén man ta thu
dugc cac dudng cong lién nét nhu trén
hinh 12.2. Twong ty véi cac diém dao
dong cuc tiéu.

- GV yéu cau HS thuc hién hoat dong
phan tich hinh anh cac gon song thu duoc
trén guong phang qua thi nghiém va mo
ta lai bang hinh v&, dung duong nét lién
dé mo ta cac dinh song, duong nét dit mo
ta 10m song.

- Sau khi HS phan tich, tra 161, GV nhan
xét va két luan vé hién tuong giao thoa,
yéu cau HS ghi bai vao vo.

- GV yéu cau HS thao luan theo nhom
d6i, nghién ctu SGK, tim hiéu vé diéu
kién dé quan sat duoc van giao thoa.

- GV dat cau hoi:

+ Hay giai thich hién twong giao thoa
vira quan sat.

+ Néu diéu kién aé quan sdt dwoc van
giao thoa.

- GV giai thich ¢¢ HS hiéu dugc hién
tuong giao thoa vira quan sat tir thi
nghi¢m va diéu kién dé quan sat dugc van
giao thoa.

- Pé cung cb kién thirc, GV yéu cau HS
trd 101 no1 dung Cau héi (SGK - tr49)
Giai thich hién twong néu ¢ muc khoi
déng ciia dau bai.

Bude 2: HS thue hién nhiém vu hoc tap
- HS doc thong tin SGK, cham cht nghe
GV giang bai, thao luan tra 161 cac cau hoi
ma GV dua ra.

Buéc 3: Bao cao két qua hoat dong va
thao luian

- GV moi dai dién HS tra 101, dua ra y
kién ctia ban than.

- GV moi HS khéc nhéan xét, bo sung.

Hinh 12.2. Su giao thoa cua hai
s6ng mat nuoc

- Mbi ngudn soéng phat ra mot séng co cac
gon séng 1a nhimg duong tron gidng hét
nhu khi khong c6 cac ngudn song khac &
bén canh.

- Nhimg diém niao cach nguén mot
khoang bang kA thi dao dong ddng pha
v6i ngudn, con nhitng diém nao cach

ngudén mot khoang (k + E) A thi dao dong

ngugc pha voi ngudn.

- Trong thi nghiém ta d3 dung hai ngudn
song gidng hét nhau dao dong theo
phuong vudng goc véi mit nudce. Vi thé
trén mat nudc c6 nhig diém dung yén,
do hai séng gap nhau & d6 dao dong
nguoc pha, triét ti€u nhau. C6 nhiing
diém dao dong rat manh do hai song ¢ do
dao dong dong pha.

- Hién tuong hai song gdp nhau tao nén
cac gon séng on dinh goi 13 hién tuong
giao thoa cua hai song. Cac gon song on
dinh goi la cac van giao thoa.

3. Piéu kién x4y ra giao thoa

Dé xay ra hién twong giao thoa hai ngudn
song phai:

- Dao dong cung phuong, cung tan sd.

- C6 d6 1éch pha khong dbi theo thoi gian.

*Tra loi Cau hoi (SGK — tr49)

Hai song am thanh phat ra dong thoi tir
hai chiéc loa & dau bai 13 hai song két hop
vi hai loa giéng nhau phat am tir ciing mot
nguon. Khi hai song am gip nhau s& giao
thoa v&1 nhau va ¢ vung hai song giao
nhau cé nhiing diém hai séng ting cuong




Buéc 4: Panh gia két qua, thuce hién | nhau nén 4m nghe rét to, con nhing diém
nhiém vu hoc tap tai do hai song tri¢t ti€u nhau nén am nghe
- GV danh gia, nhan xét, tong két va | rat nho.

chuyén sang ndi dung mdi.
Hoat dong 2. Tim hiéu giao thoa 4nh sing qua khe Young dung tia laze

a. Muc tiéu: Thong qua viéc mo ta thi nghiém vé giao thoa anh sang qua khe Young
dung tia laze & HS tim hiéu hién tuwong giao thoa ctia hai song anh sang.

b. Noi dung: GV cho HS tim hiéu thi nghiém, phan tich, danh gia két qua néu duoc
hién tugng giao thoa anh sang qua khe Young.

c. San pham hoc tap: HS néu duoc hién twong giao thoa anh sang va biéu thic khoang
van, vi tri van giao thoa trén man.

d. To chirc thye hién:

HOAT PONG CUA GV - HS DU KIEN SAN PHAM
Buéce 1: GV chuyén giao nhiém vu hoc I1. THI NGHIEM CUA YOUNG (Y-
tap ANG) VE GIAO THOA ANH SANG

- GV chiéu hinh anh thi nghiém giao thoa | 1. Thi nghiém
anh sang (Hinh 12.3), t6 chirc cho HS tim | Trong vung hai chum sang gap nhau lai

hiéu thi nghiém. c6 nhitng vach t6i va vach sang xen ké
« e —_ nhu trén Hinh 12.4 d3 khang dinh anh

- o_l'ﬂh"m : — - A | sng co tinh chat song. Nhimg vach t6i
Noutn e 1a cho hai song dnh sang triét tiéu lan

nhau. Nhitng vach sdang 1a chd hai song

dnh sdng tang cwong lan nhau. Nhitng
Hink 12:3. T nghim gaothos nhséng vach sang va t6i xen ké nhau chinh la

+ Twong tu nhu soéng nude, lam thi nghiém | /¢ van giao thoa ciia hai séng dnh

vé giao thoa cta hai ngudn song anh séng | sdng.

két hop. 2. Cong thurc xac dinh budc song 4

+ Thi nghiém dugc bd tri nhu Hinh 12.3. | clia 4nh sing

Anh sang phat ra tir ngudn S chiéu vao hai | *Trd loi Cau héi (SGK — tr50)

khe hep F1, F2. Hai khe hep nay 14 hai nguon | Néu thay ngudn laze trong thi nghiém

két hop. trén bang bong dén diy téc phat anh
+ Thu duoc hinh 4nh giao thoa 4nh sang | sing tring thi van sang chinh giita s& c6
trén man E nhu Hinh 12.4. mau tring.
B *Két luan:
| =" H A
Laze & I—T F. r
£ " Van sang a{y D °
Vang hai chim chinh gitra F
sang giao nhau 2 '[ M
Hinh 12.4. Thi ngh./ém rgo ra su giao thoa
anh sang cua hai chum laze . Hinh 12.5. So do rut gon cua thi nghiém
- GV chia l6p thanh 6 — 8 nhom, yéu cau HS Ve
lam viéc theo nhom, tham khao SGK va tra | Hinh 12.5 1a so d6 rut gon cua thi
161 ndi dung Céu héi (SGK - tr50) nghiém Y-ang. Goi:

Trong thi nghiém trén, néu thay nguon sang | - O 1a vi tri tai d6 xuat hién van séng
laze trong thi nghiém trén bang bong dén | chinh giira.
- ala khodng cich gitra hai khe a=F/Fo.




ddy téc phat anh séng trang thi van sdng
chinh gitta sé co mau gi.

- GV dat cau hoi:

+ Duya vao thi nghiém tao ra sy giao thoa
anh sang, mo ta hinh anh nhan dwoc trén
man.

+ Giai thich hién twong quan sat duwoc vé
giao thoa dnh sang.

- Cac nhom trinh bay, GV huéng dan HS
xdy dung cong thuc tinh budc séng nhu
trinh bay trong SGK.

- Sau khi HS phat biéu, GV nhan xét, két
luan vé hién tuong giao thoa anh sang va
biéu thirc tinh khoang van, vi tri van giao
thoa trén man, yéu cau HS ghi vao va.

-Pé cling cd kién thire, GV yéu cau HS thao
luan nhom doéi, tra 101 ndi dung Cau héi
(SGK - tr51)

1. Trong thi nghiém & Hinh 12.1, toc do
truyén song trén mat nuwdc la 20 cm/s, can
rung cé tan sé 40 Hz. Tinh khodng cdch
gitta hai diém cuc dai giao thoa canh nhau
trén doan thang SiSo.

2. Trong mot thi nghiém Y-dng vé giao thoa
anh sang voia = 0,2 mm, D = 1,2 m, nguoi
ta do dwoc i = 0,36 mm. Tinh budc song A
va tan s6 f cia bire xa.

3. Trong mdt thi nghiém Y-dng, biét a =
0,15 mm, D = 1,20 m, khoang cach giita 12
van sdng lién tiép la 5,2 mm. Tinh buéc
song anh sang.

Buéc 2: HS thyc hién nhiém vu hoc tap
- HS doc thong tin SGK, quan sat hinh anh,
thi nghiém, chdm chu nghe GV giang bai,
thao luan tra 101 cac cau hoi ma GV dua ra.
Buéc 3: Bao cdo két qua hoat dong va
thao luin

- GV moi dai dién HS tra 101, dua ra y kién
cua ban than.

- GV moi HS khéc nhan xét, bo sung.
Buéc 4: Panh gia két qua, thwe hién
nhiém vu hoc tap

- GV danh gia, nhan xét, tong két va chuyén
sang ndi dung luyén tap.

- D 1a khoang cach tir hai khe dén man
quan sat: D =10.
- 1 la khoang van. D6 1a khoang cach
giita hai van sang hodc hai vén toi lién
tiép.
Néu do dugc a, D va i thi s& xéc dinh
dugc budc song A theo cong thire sau:

1= i@

D

*Trd 107 Cdu hoi (SGK - tr51)

1. Khoang cach gitra hai diém cyc dai
giao thoa canh nhau c6 d6 dai bang nira
budc sc')ng nén c6 gia tri bang d = % =

—=—=10,3125cm.
2f 160

v

ia 0,36.1073.0,002
2. Budc song: A = e

1,2
0,6.107°m.

A A c 3.108
Tanso: f =~ =——==5. 101 Hz.

3. Khoang cach gitra 12 van sang lién
tiép tuong ung voi 11 khoang van.

\ A . 52
Khoang van i = T, mm.

. 52 .13 -3
o ia 221073.0,15.10
Budce song: A = - = 1 =

1,2
0,6.107°m.

C. HOAT PONG LUYEN TAP




a. Muc tiéu: HS cang c6 lai kién thtrc thong qua hé thdng cau hoi tric nghiém va tu
luan.

b. Noi dung: GV trinh chiéu cau hoi, HS suy nghi tra 10i.

c. San pham hoc tap: HS dua ra duoc cac dap an dung

d. T6 chirc thye hién:

Buéc 1: GV chuyén giao nhiém vu hoc tip

- GV trinh chiéu lan luot cac cau hoi tric nghiém:

Khoanh tron vao cau tra loi dung:

Cau 1: Diéu kién dé co giao thoa song 1a

A. hai song chuyen dong ngugc chiéu giao nhau.

B. hai song cung tan sb va co d6 1éch pha khong d6i giao nhau.
C. hai song c6 cung budc song giao nhau.

D. hai séng c6 cung bién dd, cung toc d6 giao nhau.

Céu 2: Chi ra cong thirc dung dé tinh khoang van

AD . Aa
Al =—. B.i =—.
a D
a a
C.i =—. D.i =—.
p) AD

Cau 3: Hai song két hop 1a

A. hai séng chuyén dong cung chiéu véi cung toe do.

B. hai song luon di kém véi nhau.

C. hai séng c6 cung tan s6 va c6 do 1éch pha khong ddi theo thoi gian.

D. hai séng cung budc song va ¢ do 1éch pha bién thién tun hoan.

Cau 4: Trong céc thi nghiém sau day, thi nghi¢m nao c6 thé sir dung dé thuc hién viéc
do budc song anh sang?

A. Thi nghiém tan sac anh sang cua Niu-ton.

B. Thi nghiém tong hop anh sang tring.

C. Thi nghiém giao thoa véi khe Young.

D. Thi nghiém vé anh sang don séc.

Céu 5: Hai nguon két hop 14 hai ngudn c6

A. cung bién do.

B. cuing tan s6.

C. cing pha ban dau.

D. cung tan s va hiéu s6 pha khong ddi theo thoi gian.

Budc 2: HS thue hién nhiém vu hoc tap

- HS tiép nhén cau hoi, nhé lai kién thirc di hoc, tim dap &n dung.

Bude 3: HS bio cio két qua hoat ddng va thio luan

- HS l4n luot dua ra dap an cho céc bai tap:

| 1-B | 2-A | 3-C | 4-C | 5-D |
Buoec 4:

- GV danh gia két qua, thyc hién nhi¢m vu hoc tap va chuyén sang nd1 dung van dung.
D. HOAT DPONG VAN DUNG

a. Muc tiéu: Véan dung kién thuc da hoc dé giai mot so bai tap van dung lién quan.

b. Ngi dung: GV chiéu cau héi, yéu cau HS suy nghi tra lo1.

c. San pham hoc tap: HS van dung kién thirc vé giao thoa song dé tra 11 cdu hoi GV
dua ra.

d. To chirc thue hién:




Buéc 1: GV chuyén giao nhiém vu hoc tip
- GV chiéu cau hoi bai tap:
Cau 1: Trong mot thi nghiém tao vdn giao thoa cua song mat nuwdc, nguoi ta dung hai
nguon dao dong dong pha cé tan $6 50 Hz va do dwgc khodng cdch giita hai vin cuc
tiéu lien tlep nam trén dwong néi lién hai tam dao dong la 2 mm. Tim budc séng va toc
dé truyén song.
Cau 2: Trong thi nghiém giao thoa séng trén mdt nwde véi hai nguon két hop cing pha,
ta thdy tai mét diém cach hai ngudn cac khoang lan lwot la 20 cm va 12 cm, song co
bién do cuc dai, dong thoi giiva diém nay va dwong trung tryc cua hai nguon cé 4 day
gom nhiing diém dao dong véi bién dé cuc dai. Biét toc dj truyén song la 40 ecm/s. Tinh
tan sé ciia song.
Buwde 2: HS thue hién nhiém vu hoc tap
- HS tiép nhéan cau hoi, nhé lai kién thirc da hoc, tim dap an dang.
Budc 3: HS bio cdo két qua hoat ddng va thio luan
- HS lan luot dua ra dap an cho céac bai tap:
Caul:
Khoéng céch gitta hai van cyc tiéu lién tiép nam trén dudng ndi lién 2 tam dao dong 13
ntra bude soéng A.
=> i — &

2
Theo gia thiét ta co: % = 2 (mm) =>4 (mm)
Téc d6 truyén song: v = Af = 4.50 = 200 mm/s.
Cau 2:
Vi diém dang xét nam & day cuc dai tho nim nén:

dy—d, =5A=>20—-12=51=>1=16cm.
Ttr d6 ta c6 tan s cua song:
f=2=16M"

Buoc 4:
- GV danh gia két qua, thuc hién nhiém vu hoc tap.
- GV nhén xét, danh gia va két thic tiét hoc.
HUONG DAN VE NHA
- Xem lai kién thtrc da hoc & bai 12.
- Hoan thanh céc bai tap trong Sach bai tap Vatli 11.
- Xem trudc nQ1 dung Bai 13. Song dung.



