“Dinh hwéng cho hoc sinh khi giai mét so dang todn vé giao thoa

song co'”’

. MO DAU:

1. Ly do chon dé tai:

+ Chuong song co Vat ly 12 THPT sach gi4o khoa dua ra cac kién thirc rat co ban,
cha yéu xét cho trudng hop hai ngudn két hop va ciing pha, tuy nhién viéc nghién
ctru, phét trién bai toan, di su tim hiéu cac dang toan hai ngudn két hop ciing pha,
nguoc pha, vudng pha cho hoc sinh kh4, gioi thuc té khdng it hoc sinh va giéo vién

con nhiéu vudng mac

+ Thyc té nhiéu nam gan day trong céc dé thi tot nghiép THPT, hoc sinh gioi cap
tinh, c&c cau hoi trong dé thi dai hoc d& c6 huéng yéu cau hoc sinh trén co s& nim
vitng Kién thirc co ban, suy luan di sau va phat hién du doan cac hién tuong vat ly
trong bai toan mot cach nhanh chong, khoa hoc. Viéc rén cho hoc sinh biét cach giai
bai tap mot cach khoa hoc, dam bao di dén két qua mot cach chinh xac va nhanh nhét
la mot viéc rat can thiét. N6 khong nhing gitip hoc sinh nam viing kién thirc ma con
rén cho hoc sinh k¥ nang suy luan 16gic, 1am viéc mot cach khoa hoc va c6 ké hoach.
+Qua nhiéu nam giang day mon Vat Iy ban than t6i nhan thay hoc sinh khi 16p 12
k¥ ning giai bai tap vat 1y chuong song co con nhiéu han ché, mdi hoc sinh trinh bay
cach giai theo cach suy luan riéng ctia minh, tuy nhién cac cach do6 thuong ruom ra,
thiéu bai ban khoa hoc nén dai dong tham chi 1am phtc tap hoé bai toan. Tir c4c van
dé néu trén tdi quyét dinh lya chon va viét sang kién kinh nghiém:

“Pinh hwong cho hoc sinh khi gidgi mgt s6 dang toan vé giao thoa séng co'”

2. Muc dich, phwong phap va pham vi nghién ciu:

+ Muc dich caa dé tai nay nham gitip cho hoc sinh ¢ kién thirc toan dién va siu sic
hon vé hién tuong giao thoa ctia hai ngudn két hop trong ch ng trinh trung hoc phé
thong, trang bi phuong phap suy luan 16gic, du doan cac hién tugng sé xay ra trong
khi xét hién tuong giao thoa hai nguon két hop nguoc pha va vudng pha
+Ph ng phap nghién cau:
- ocC cac sach giao khoa vat Iy phd thong, sach tham khao vé vat ly, tap chi vat 1y,
c4c sach  ai hoc lién quan dén noi dung dé tai. Chon loc cac bai toan c6 dang dic
trung duoc suy ra tur cac cach 1ap luan twong tu, 0 tinh hitu hiéu trong viéc ung
dung giai cac bai toan trong thi tot nghiép,

thi hoc sinh gidi tinh va thi Pai hoc.

Trwong THPT sé 1 Quéng trach-Sang kién kinh nghigm nam hoc 2011-2012



“Dinh hwéng cho hoc sinh khi giai mét so dang todn vé giao thoa
song co'”’

-Qua thyc té giang day lau ndm cua ban than da duoc tiép can voi nhiéu hoc sinh
khé, gioi c6 niang khiéu mén vat ly, bang viéc phan tich, tong hop kinh nghié¢m
trong qua trinh giang day va c4 hién tuong lién quan trong thuc té
+Pham vi nghién cttu & tai nay la cic dang bai toan xac dinh bién do tong hop,
tinh cac diém cuc dai, cuc tiéu trong giao thoa ciia hai ngudn két hop nguogc pha,
vubng pha; mot s6 dang bai tip moi trong giao thoa hai ngudn két hop ciing pha.
- Nghién ctru sau vé viéc giai bai toan tir tong quat  én cu thé caa vat ly hoc trong
ch  ngtrinh Vat ly trung hoc phd thong
3. Cau truc caa sang kién kinh nghiém.

* 1. Mé dau
* 11. Noi dung

Chuongl: Giao thoa cta hai song phat ra tir hai nguon két hop A, B nguoc pha,

vuong pha.

1. Truong hop tong quat

2. Giao thoa cta hai nguon két hop, ngugc pha

3. Giao thoa cua hai ngudn két hop vudng pha.

Chuong 2: M6t s6 dang bai tap dién hinh giao thoa cta hai song phat ra tir hai nguén
két hop A, B cung pha

1.Truong hop tong quat

2. Mot s6 dang bai tap dién hinh

* |11, Két luan.

* V. Tai li¢u tham khao

11:NOI DUNG
Chuong 1: Giao thoa ciia hai séng phat ra tir hai nguon két hop A, B ngwoc
pha, vudng pha.
1.Truong hop tong quét giao thoa cta hai song phét ra tir hai ngudn song két hop A,

B
Xét diém M cach hai nguén A, B lan luot 12 dy, d, ( Hinh v& 1)
Phuong trinh s6ng tai 2 ngudn cO6 dang tong Quat: u, = Acos(2x ft+g,) VA
u, = Acos(27 ft+¢,)
Phuong trinh song tai M do hai s6ng tir hai nguon truyén toi:

dli
u,,, = Acos(2r ft—27r%+(p1) va u,,, = Acos(2z ft—27r%+(p2)
Phuong trinh giao thoa s6ng tong hop tai M : Uy = Uy + Uam A S
(Ap dung cong thtrc: cosa+cosb = 2COSTbCOSaTb ) taco
< Uy, =2Acos ﬂﬂ AP | cos| 27 ft— 7Z'd td, L At ( Hinh

A 2 A 2

vé 1)

Vay bién d6 dao dong tong hop tai M: A, =2A

COS(E d1;d2 +%j‘ (1) ; voi
Ap=p —¢,

2. Giao thoa ciia hai nguon két hop A, B dao dong nguwoc pha:
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“Dinh hwéng cho hoc sinh khi giai mét so dang todn vé giao thoa
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Khido Ap=¢p,—p,=+r ; Tongquat Ap=p,—@p =2k+)rx
Tua biéu thic (1), ta nhan thdy bién do giao dong tong hop la:

A, =2A cos(% )
Dangl: Xac dinh bién d¢ dao dong tai trung diém cua dudng ndi hai ngudn ( trung
diém cua AB)

Vi du 1: Tai hai diém A va B trong mot méi trudng truyén song c6 hai ngudn
song két hop, dao dong ciing phuong véi phuong trinh lan luot 1a ua = Acoswmt va
us = Acos(wt +r). Biét van tdc va bién do séng do mdi ngudn tao ra khdng dbi
trong qua trinh truyén song . Trong khoang gitra A va B c6 giao thoa song do hai
ngudn trén gay ra. Xac dinh bién d6 dao dong ctia phan tir vat chat tai trung diém
cua doan AB ?

Nhan xét va giai bai toan:

- Néu O 1a trung diém ctia doan AB thi tai 0 hodc cdc diém ndm trén dudng trung
truc ctia doan A, B s& dao dong véi bién do cuc ti€u va bang: A, =0 (vi lic nay
d, =d,); Pay la mot nhan xét kha tién loi gitip cho hoc sinh nhd va tra 161 dugc tinh

chat clia van giao thoa di qua dudng trung truc trong trudng hop hai ngudén dao dong
ngugc pha.

- Két qua trong truong hop hai ngudén dao dong nguoc pha tai trung dlem( hodc
duong trung truc) A, =0 trai nguoc véi két qua trong truong hop hai ngudn dao

dong cung pha Ay, =2A ; gilp hoc sinh dé nhé va phat hién nhanh trong cac bai toan

tric nghiém Vi tinh dao nguoc két qua.

Vi du 2: Hai séng nudc dugc tao boi cac nguon S; S, ¢6 budc séng nhu nhau va

bang 0,8.cm. Mdi séng riéng biét gay ra tai M, cdch A mot doan d,=3.cm va cich B

mot doan d,=5.cm, dao dong véi bién do bang A. Néu dao dong tai cdc ngudn nguoc

pha nhau thi bién d6 dao dong tai M do ca hai nguon gay ra la bao nhiéu ?

Phan tich va giai : Do hai nguén dao dong ngugc pha nén bién do dao dong tong

n(d, —d,) +
A 2

hop tai M c6 bi€u thic: A, = 2A |cos(

>

cos(ZX2—"2 ©-3,7

0,8 2

thay cac gia tri da cho vao biéu thic nay ta cé : A, =2A. =2A

Nhan xét bai toan:
V6i dang toan ndy, khi hoc sinh d4 biét cach xay dung va nhé cong thirc xac dinh
bién d6 tong hop ctia hai nguon két hop néi chung va hai nguén dao dong ngugc pha
noi riéng thi viéc giai bai todn tré nén thuan tién, di dén két qua nhanh chong thich
hop cho tinh huéng tréc nghiém.
Dang2: Xac dinh s6 diém cuc dai, cyc tiéu trén AB 1a doan thang nbi hai nguon:
2.1. Xéc dinh s6 diém cuc dai trén AB 1a doan thang ndi hai nguén:

d)ﬂ'

Xét diém M thudc AB 1a diém dao dong cuc dai, ta co: A, =2A cos((T =)=

2A
N cos(@ig)zlz M%:kn tir d6 ta c6: dp—dy = (2k+1) % ; (keZ
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song co'”’

s d,—d, = (2k+1) 2
Vay khi tim s6 diémcuyc dai trén A, B thi M phai thoa mén hé: 2 2

d,+d, =AB
*)
Giai hé phuong trinh (*),
C : 2 % el AB 1 AB 1
chiy xét M di chuyén tir A dén B, khido : 0<d, <AB= _7_§<k<7_§ (3)

-86 dudng hodc s0 diém ( xér dén vi tri hai nguon): Lay dau =

- Sb duong hoac s6 diém (khong xet dén vi tri hai nguOn) Khong ldy ddu=
2.2. Xac dinh sé diém cuc tiéu trén AB 13 doan thang noi1 hai nguon:
- Lap luan twong tu nhu (2.1). Goi M thudc AB 1a diém dao dong cuc tiéu, ta co:

A, =2A cos(%“[) 0, suy ra cos(%+ ﬂ) 0=
24 T 47 s (ke2)
A 2 2
Vay, taco d,—d; = kA ;
S A A - . . ) d,—d, =k
Vay khi tim s6 diémcuc dai trén A, B, thi M phai théa mén hé: {dz dl _AB (**)
- AB AB
Giai h¢ phuong trinh (**) tuong tu , khi d6 0<d, <AB= S k <= 4)

Ta co:
-S4  duong hoac S(,) diém ( xét dén Vi tri hai nguon): Léy dau =
-S6 duodng hoac s6 diém (khong xéz dén vi tri hali nguon): Khéng ldy ddu=
Vidul: O bé mat mot chat long c6 hai nguon phat song két hop S; va S, cach nhau
20cm. Hai nguén nay dao dong theo phuong trang dung cé phuong trinh lan luot 13
U; = 5c0s40 7zt (mm) va
U, = 5c0s(40zt + z) (mm). Toc d6 truyén song trén mat chat long 1a 80 cm/s. Xac
dinh s diém dao dong vai bién do cuc dai trén doan théng SIS
+Phan tich va giai bai toén:
Sau khi Iap luin di d&én cong thuc (4) , thi diéu hoc sinh phai tinh & day 1a bude
séng
A=vif=4cmvaf= w/2x =20 ; Thay so vao (4) ,didén -55< k <45 ;
(ke Z) dém cac gia tri cua k thoa man: k =-5,-4,-3,-2,-1,0,1, 2, 3, 4.
Vay trén doan théng AB ¢6 10 diém dao dong cuc dai
- Trong truong hop bai toan nay tai 2 diém A,B khong ¢6 cyc dai
- Néu tinh hudng tric nghiém hoc sinh chi can nhé dang cong thic tinh 6 dlem dao
dong v4i bién do cuc tiéu trén doan thang S;, S, trong truong hop 2 ngudn két
hop,cling pha la rat duoc két qua
Vi du2: Trén bé mit chit 1ong c6 hai nguén séng ciing bién do ciing tin s6 va
ngugc pha. Néu khoang cédch gitta hai ngudn 12 AB=16,24 thi s6 diém ding yén va
s0 diém dao dong vdi bién do cuc dai trén doan AB 1a bao nhiéu?
Nhan xét va giai bai toan:
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“Dinh hwéng cho hoc sinh khi giai mét so dang todn vé giao thoa
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- V6i dang bai toan d4 cho, khi hoc sinh da hiéu cach xay dung va nhd cac cong thirc
xéac dinh sb diém cuc dai, cuc tiéu( dimg yén) thi viéc tra 1oi bai toan tré nén dé dang
- Su dao ngugc cho 2 truong hop: Cong thire xac dinh sé diém cuc dai trén duong
ndi hai ngudn clng pha tng véi cong thirc xac dinh sé diém cyc tiéu (Hai ngudn
cung pha) va nguoc lai

That vay ,ta c6 sb diém cuc tiéu :

Ap dung: _%<k<_ thé sé _16'1” sksle’/f/l ~-16,2 < k < 16,2; (ke2)
Céc gia tri ctia k thoa man 1: -16, -15, ..., -1 0, 1,...15, 16. Vay s diém cuc tiéu 1a

33

L oae R s L , - 16,2l 16, 2|
* S0 diém cuc dai la: —%—%<k<%—% thé so ta co

to do

suy ra
-16,7 < k < 15,7; (keZ)

Pém sb gia tri cua k thoa man 1a 32, vay trén AB c6 32 diém cuc dai.
*Truong hop bai toan trén thi tai vi tri hai ngudn khéng ton tai cuc dai hodc cuc tiéu
(vi ddu bang khong xay ra)

Dang 3: Xac dinh s6 diém cuc dai, cyc tiéu trén doan thang CD tao voi AB mot

hinh vuéng hoac  hinh chir nhat
Vidul: O mat thoing ctia mot chat 16ng c6 hai nguon két hopA va B cdch nhau
20(cm) dao dong theo phuong thiang ding vé6i phuong trinh U, = 2.cos(40zt)(mm) va
U, = 2.cos(407t + 7)(mm) ; t(s). Biét toc do truyén s6ng trén mat chét 1ong 1a 30(cm/s).
Xét hinh vuong ABCD thuoc mit chét 16ng. S6 diém dao dong véi bién do cuc dai,
cyc tiéu trén doan BD 1a : |

Phan tich va giai:  Tacé BD =+/AD? + AB? = 2042 (cm) D
Vi w=40r(rad /s) =T = 2% = 2% _0,05(s)

o 407
Vay : A=vT =30.0,05=15cm ; bat d,=BD, d;=AD A LS 5

Theo d& bai hai ngudn 13 nguoc pha, tir d6:
-Xét tai D, gid sir tai d6 6 cuc dai, khi d6: dp—d; = (2k+1)% = 20(v2-1) (
Hinh vé 2 )

Thé sb, ta c6 k =5,02 suy ra, cang xa D vé phia duong nay thi k tang, vay gan D
nhat vé phia duong c6 CB k=5

. . ;A -AB 1 =20 1
- Xét tai B phia am T_§< k =-138 = e 5 < k, suy ra gan B nhat ( ngoai
doan BD) ¢c6 Cb k=-13
Vay cac gia tri cia k thoa bai toanla: 5, 4,..1,0. -1,.. .-12, -13.
Két luan co6 19 cuc dai trén doan BD

* Tuong tu, néu dung céng thire cho trudng hop cuc tiéu :  d,— d; = KA; —7< k ;
(ke 2)

Lap luan di dén, s6 diém cuc tiéu trén doan BD 13 18.
+Nhan xét bai toan:
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-Véi cich giai nhu da trinh bay & trén nhung can chd ¥ cho hoc sinh lic nay 1a tim s6
diém dao dong véi bién do cuc dai trén doan DB la dudng chéo cua hinh vudng da
cho.

- Vén dung diéu gid st ban dau dé di dén két luan sb bac cuc dai tai hai diém gioi
han B, D tir 6 di dén dép so.

- Vi trudng hop tinh s diém cuc tiéu trén doan BD sau khi d tinh duoc sb cuc dai
thi hoc sinh chi can 1i luan 14 xen gitta 2 CP ¢6 1 cuc tiéu, nén s6 Cuc tiéu s& 1a:
19-1=18.

3. Giao thoa ciia hai nguon A, B dao ddng vuong pha:

Khi do Ago:(pz—qolzi% ,té)ngquét: Aqo:qoz—q01:(2k+1)%
T biéu thic (1), ta nhan thdy bién do giao dong téng hop la:

d—-d, Ae

=2Al|cos -1 "2, 7

A (” P zj
thé vaotacd A, =2A cos(wi% 5)

Dangl: Xac dinh bién d6 dao dong tai trung diém cua dudng ndi hai ngudn:
Vidul: Trén mat nudc ¢6 hai nguéon A, B dao dong lan lugt theo phuong trinh

U, =acos(wt +%)(cm) va U, = acos(wt+)(cm). Coi van t6c¢ va bién do séng khong doi

trong qua trinh truyén séng.

Cac diém thuoc mit nuéc nam trén dudng trung truc cta doan AB s& dao dong véi
bién do:

A. a2 B. 2a C.0 D.a

Phan tich va giai: Do bai ra cho biéu thac hai nguén Ua ,Ug , ta thay

Ap=q,—@, = n—% :% vay hai nguon dao dong vuodng pha. Tur cong thuc (5), vi luc
ndy d, =d, , nén cdc diém thudc mat nudc nam trén dudng trung truc clia AB s& dao
dong v6i bien do tacd A, = AV2

Nhan xét bai toan:

-Sau khi hoc §inh‘d€1 xay dung ’Vél nam dugc C()ng’ thire tl'nh‘bién d6 dao dong tong
hop (5), thi van dé con lai la dau hiéu dé nhan biét hai nguon dao dong nguoc pha

T
A¢=¢2—¢1=i5

-Néu 1a bai toan trac nghiém tuong tu, thi hoc sinh s& phat hién ra dap an rat nhanh.
Dang2: Xac dinh so6 diém cuc dai, cuc tiéu trén AB

Xét diém M thudc AB 1a diém dao dong cuc dai, ta co: A, =2A cos(wig) =

2A
:cos(@i%)zlz tir d6 ta co: dz—dlz(k+%)/l . (keZ)

1.2
Vay khi tim sé diém cuc dai trén A, B , thi M phai théa man he: 1%~ %=k )7

d,+d, =AB
(***) .
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“Dinh hwéng cho hoc sinh khi giai mét so dang todn vé giao thoa

song co'”’
Giai h¢ phuong trinh (***),

f . LS £ .4, AB 1 AB 1
chiy xét M di chuyén tir A dén B, khido 0<d, <AB= == k <=2 (6)

-S6 duodng hodc sé diém ( xét dén Vi tri hai nguon): Léy dau =
- Sb duong hoic s6 diém (khong xet dén vi tri hai nguOn) Khong Iay dau =
* Xét tuong tu di dén két luan so cuc dai trén A, B bang s6 cuc tiéu
Vi du2: Trén mat nudc c6 hai nguodn két hop A,B cach nhau 10(cm) dao dong theo

cdc phuong trinh: u, =0,2.cos(507t+7z)cm va u, :0,2.cos(507rt+%)cm. Biét van toc

truyén séng trén mit nudc 1a 0,5(m/s). Tinh s6 diém dao dong cuc dai va cuc tiéu
trén doan A,B.

Phén tich va giai:

Nhin vao phuong trinh ta thdy A, B la hai nguoén dao dong vudng pha

Ap=p,—p =+ nén s6 diém dao dong cuc dai va cuc tiéu 13 bing nhau va thod
2 1 2 v " A 2

S22 _Sck<= o= diéukién (keZ)
A 4

V6i w=50x(rad /s) =T :2—77:527”:0,04(5) Vay : A=vT =0,5.0,04=0,02(m) =2cm.
0] T

- 10 1£k 10 1

Thays()':T'Z £?'Z Vay 525<k<4 75 . Demsocacglatrl

thoa mén cua k=-5,...-1,0,1,..., 4

Két luan : C6 10 diém dao dong véi bien do cuc dai va 10 diém dao dong véi bien do
cuc tiéu.

+Nhan xét bai toan: Khic sau dé hoc sinh nhé rang trong trudng hop hai ngudn dao
dong vudng pha thi s diém dao dong té)ng hop c6 bién d6 cuc dai ( S6 duodng cuc
dai) ludn bang s6 diém dao dong tong hop c6 bién do cuc tiéu ( S6 duong cuc tiéu ).

Chwong2: Mt sé6 dang bai tap dién hinh giao thoa ciia hai séng phat ra tir hai
nguén
két hop A, B cung pha
1.Tong quat: Xay dung tuong tu ( nhu myc 1- chuongl)
Di dén bién d6 dao dong tong hop tai M:

A, =2A cos(ﬂL A;j
tong quat Ap =g, —p =k2r ; (KeZ)
*X4c dinh Vi tri cac diém dao dong vdi bién do cuc dai( diém bung) va cac diém dao

dong vai bién do cuc tiéu ( diém nat ) trén doan thang A, B. Pt d, = AM; d,=BM,
khi xét M di chuyeén trén AB
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song co'”’
R . Ta cO d,+d,=AB (a) , Mat khac
o dAd, =k (bM B
( Hinh vé 3)
d =E+ ki
Cong (a)va(b) ={ * 2 2 +(7)= Gidi han cua k; (keZ)
0<d, <AB

+ Két qua: c¢6 bao nhiéu gia tri k nguyén <« c06 by nhiéu diém bung, thay vao
(7) => vi tri cac diém bung

+Tuong tu néu tai M ¢6 diémnut <« d, —d, = (k +%)/1 (©)

dl=%+(k+1)l

Cong (a) va (c) = 2’2 }(8) = Gidi han cta k; diéu kién (keZ)

0<d, <AB

+ Két qua: c¢6 bao nhiéu k nguyén <« c6 bay nhiéu diém nut, thay vao (8)=> vi
tri nut
Dangl: Xéc dinh s6 diém dao dong cuc dai, cuc tiéu trén duong tron tam o 1a trung
diém cua AB
Vidu: Trén mat nude ¢6 hai nguén séng nudc A, B giong hét nhau cdch nhau mot
khoang AB=4,81. Trén dudng trdn nim trén mat nudc c6 tam Ia trung di€ém O cuha
doan AB c6 ban kinh R=52 s& c6 s6 diém dao dong véi bién do cuc dai va cuc tiéu
la bao nhiéu ? :
A.9 B. 16 C. 18 D.14

Phan tich va giai:

-Do dudng tron tam O ¢6 ban kinhR=51 con AB=4,82 nén doan AB chic chin
thuoc duong tron. Vi hai nguon A, B giong hét nhau nén dao dong cung phd.
’ . 2 PR . . . - AB AB

S6 diem dao dong v6i bién do cuc dai trén AB 1a : | £ kE Th

I
- 4,8l 4,8l

A
®

[ Jus)

£kE Hay : -4,8<k<4,8 . C&c gia tri nguyén cuak

Thoamanlak: -4,.-1,0,1,..., 4

-Két luan trén doan AB ¢6 9 diém dao dong véi bién do cuc dai
hay trén dudng tron tam O ¢6 2.9 =18 diém. (
Hinh vé 4)

@)

-Xen giita hai cuc dai lién tiép c6 1 cuc tiéu, nén sb cuc tiéu trén AB sé 1 8, vay sd
cuc tiéu

Trén dudng tron tdm o 12 2.8= 16 diém

+Nhan xét bai todn: Gap phai dang toan ndy can luu Y cho hoc sinh:

-Néu ban kinh duong tron R > % thi két luan nhu trong vi du trén

-Néu ban kinh duong tron R(% thi ta can tinh s cuc dai , cuc tiéu trén doan

thing A’ OB’ cung phuong véi AB, 2R= A'OB’ sau d6 két luan twong ty nhu
truong hop trén.
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Dang2: X4c dinh s6 diém cuc dai, cuc tiéu trén doan théng la dudng trung truc ctuia
AB cach AB mét doan x

Vidu: Trén mat nude c6 hai ngudn két hop, dao dong ciing pha A,B cach nhau mot
doan 12cm dang dao dong vudng goc voi mat nudc tao ra song voi budce song
1,6cm. Goi C 1a mot diém trén mit nude cach déu hai nguon va cach trung diém
O cua doan AB mgt khoang 8cm.Trén doan CO, xac dinh s6 diém dao dong : C

1).Cung pha véi nguon?

2).Nguoc pha véi nguon?

+Phan tich va giai bai toan: e
1).Xéc dinh $6 diém dao dong cling pha véi nguon dl M
Do hai ngudn dao dong cing pha nén dé don gian
ta cho pha ban dau ciia ching bang :Ap =g, —¢, =0 A ] 0
- P 1éch pha gitra hai diém trén phuong truyén song , Ae = sz ( Hinh
Ve 5)

- Xét diém M nam trén duong trung truc ciia AB cach A mot doan d; va cach B mot
doan d,. Suy ra d;=d,. Mat khac diém M dao ddng cung pha vdi ngudon nén

Ap = 270 _yon Hay : d, =kA=1,6k(1). Theo hinh v& ta thiy AO<d, <AC (2). Thay

(1)vao (2)tacb:
E<16k< AB +0oc* (Do AO=E va AC = AB +0C? =10cm)
2 2 2 2

k=4
6<1,6k<10=3,75<k<6,25=:k =5

6 Két luan trén doan CO c6 3

Tuong duong:

diém dao dong cung pha véi nguon. ‘
2). Xac dinh s6 diém dao dong ngugc pha véi nguon ‘
Tuong tu nhu cdu (1), khi xét diém M dao dong ngugc pha véi nguon nén

d6 1éch pha cua diém M S0 Véi cac nguon A, B 1a: A= 2nd, _ (2k +1)

Hay: d, =(2k +1)% = (2k +1)% =(2k +1).0,8 .(1)
Theo hinh vé ta thdy AO<d, <AC (2). Thay (1) vao (2) ta co :

%<(2k 1)0,8< (AZBJ +oc? (Do AO=% va AC = (AZBJ +0C?)

k=4 A .
Tuong duong: 6<(2k+1)0,8<10=3,25<k <5,75= {k . Két luan trén doan CO c0 2

diém dao dong nguoc pha véi ngudn.

*Nhan xét bai toan:

-Véi truomg hop cau 2) ta khdng can phai 1ap luén giai nhu caul, hoc sinh chi can
nh¢ xen gitta hai cuc dai 13 mot cyc tiéu, nén sé cuc tiéu trén doan CO bang (s6 cuc
dai — 1) 1a 2. Piéu nay khé tién loi khi cd tinh hudng trac nghiém.
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-Dang bai toan nay lién quan dén kién thirc vé do léch pha giita hai diém bat ky trén
cling mot phuong truyén song Ae :%, tinh chat cua hai diém dao dong clng pha

Ag = 27d 2xzd

L=k27,nguoc pha Ap=—"-=2=2k+)x

-Hoc sinh van dung duoc kién thérc hinh hoc linh hoat vao xi&r i bai toan
AO <d, < AC ; tir d6 tim dugc sd cac gia tri ciia k théa man cac truong hop bai toan.
Dang3: Dang bai tip xac dinh khoang cach ngin nhét va 16n nhat tir mot diém bat ky

dén hai nguon
Vidul: Trén bé mat chat long c6 hai ngudn két hop AB cach nhau 40cm dao dong
cung pha. Biét song do mdi nguon phat ra c6 tan sd f=10(Hz), van tdc truyén song
2(m/s). Goi M 12 mot diém nam trén duong vudng goc véi AB tai d6 dao dong véi

bién do cuc dai. Poan AM co6 gia tri 1on nhat 13 ; C
A. 20cm B. 30cm C. 40cm D.50cm
+Phan tich va giai bai toan: v K=l M
Do M la moét cuc dai giao thoa nén d¢ doan AM cé gia tri 16n nhat
thi M phai ¢ trén duong cyuc dai gan dudng trung tryc nhat, nghia d1
la nd phai ¢ trén duong cuc dai bac nhat vé phia A ;(Hinh vé 6)
Tacor=" =22 _socm). A
f 10

Vi d,—d, =kA=1.20=20(cm) (1). (do lay k=+1)
-Mit khac, do tam gidc AMB la tam giac vudng tai A néntaco :

AM =d, = /(AB?) + (AM?) = /40% +d? (2) Thay (2) vao (1) ta duoc : (
Hinh vé 6 )

\40° +d,* —d, =20 =d, =30(cm) ; Pap an B

*Nhan xét bai toan:

-Do phan bé cua ho cac duong cuc dai va cuc tiéu giao thoa la ho cac hypebol nén
hién nhién diém xét M phai & cuc dai bacl, diy 1a nhan xét quan trong trong bai
toan,co tinh dinh hudng viéc giai bai toan

-Theo hinh v& viéc chon lwa d, =BM, d; =AM , nén k =1 , tir d6 giai di dén dap sb
bai toan

Vidu 2: Trén bé mat chét 16ng ¢4 hai ngudn két _hop AB cach nhau 100cm dao dong
cung pha. Biét song do mdi nguon phat ra c6 tan sd f=10(Hz), van tdc truyén song
3(m/s). Goi M 1a mot diém nam trén dudng vudng goc véi AB tai d6 A dao dong
Va1 bién d§ cuc dai. Poan AM c6 gia tri nho nhat 1 ;

A. 5,28cm B. 10,56cm C. 12cm D. 30cm

+Phan tich va giai bai toan:

-Do M 1a mét cuc dai giao thoa nén dé doan AM c6 gia tri

nho nhat thi M phai ¢ trén dudng cuc dai xa dudng

trung truc nhét, nghia 1a n6 phai & trén dudng cuc dai ¢6

bac 16n nhat vé phia A ( Hinh vé 6)
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“Tinh 2= 2300 _ 30(cm).

f 10
- S6 van dao dong voi bién do cuc dai  trén doan AB thda man diéu kién :
~AB<d,—d, =ki<AB. Hay: ¥<k Af N _1300<k<120<:>—3,3<k<3,3. Suy ra:
k=0,+1+2,+3. Vay dé doan AM c6 gia trj bé nhat thi M phai nam trén dudng cuc
dai bac 3 nhu hinh v& va thda man : d, —d, =k =3.30=90(cm) (1) ( do lay k=3)
- Mat khac, do tam giac AMB la tam giac vudng tai A nénta co :

AM =d, = /(AB?)+(AM?) = /100 +d,(2) Thay (2) vao (1) ta dugc :

J100% +d? —d, =90 = d, =10,56(cm) . Péap 4n B
*Nhan xét bai toan:

- V6i cach 1ap luan tuong ty nhu bai toan 1, mau chdt cua bai todn lai phai tim thém
bac cuc dai 16n nhat vé phia A
- Ap dung kién thirc hinh hoc dé suy ra yéu cau bai toan.

Vidu 3: Trong thi nghiém vé hién tuong giao thoa séng trén mat nudc hai nguon két
hop Ava B dao dong véi tan so f=13(Hz). Tai 1 diém M cich nguén AB nhiing
khoang d,=16(cm) va d,=20(cm) , séng c6 bién do cuc dai. Gitta M va dudng trung
truc cia AB ¢6 3 day cuc dai khac. Tinh van téc truyén séng trén mat nudc?

+Phén tich va giai bai toan:

Xét M 1a mot cuc dai giao thoa va gitta M véi duodng trung truc cua AB ¢6 thém ba
cuc dai khic téng cong c6 4 cuc dai, vi d,<d, nén trén hinh v& M nam léch vé bén trdi
ctia AB. ( Hinh vé minh hoa nhu h.7) va tuong ting K= 4 ( Do k 1a s6 cuc dai giao
thoa)

Hiéu dudng di dé tai d6 séng co bién do cuc dai 1a :
d,- d,=kl P 20- 16= 4l ® | = 1(cm) ( do thay k =4)

Vay van toc truyén séng 1a: V = | .f =20.1= 20(cm/s)
*Nhan xét bai todn: MAu chdt cta bai toan nay 13 xac dinh ding bac giao thoa cia
M( ké ca gi trj dai sd), tir 46 suy ra budc song, di dén tinh van tdc truyén song theo
yéu cau d¢é bai, doi hoi hoc sinh nam chac gi thiét dé bai d4 cho.
Loai 3: C4c bai tip van dung:
Bai 1: Trén mat nuéc nam ngang, tai hai diém S1, S2 cach nhau 8,2 cm, ngudi ta
dat hai ngu0n song co két hop, dao dong diéu hoa theo phu’orng thang dung cd tan
s6 15 Hz va ludn dao dong dong pha. Blet van toc truyen song trén mat nudc la 30
cm/s, coi bién do séng khéng doi khi truyén di. S6 diém dao dong véi bién do cuc
dai trén doan S1S2? la

A. 11. B. 8. C.5. D. 9.
Dap an: D
Bai 2: Trén mat nudc ¢6 hai nguon két hop A, B cach nhau 15(cm) dao dong theo cac

huong trinh : u, =0,3.cos(40xt +z)cm VA : u, = 0,3.cos(407t + Z)cm . Biét van toc truyén
P g h 2 > . y

séng trén mat nudc 1a 1(m/s). Tinh s6 di€ém cuc dai va cuc ti€u trén doan A,B.
ASvas B9va9 C.10va 10 D.11val2
Dap an: A
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Bai 3: O mit thoang ctiia mot chét 1ong c6 hai ngudn két hop A va B dao dong déu
hoa cung pha véi nhau va theo phuong thang dung. Blet tbc d6 truyén song khong
dbi trong qua trinh lan truyén, budc séng do mdi ngudn trén phat ra bang 12 cm.
Khoang cach ngan nhat giita hai diém dao dong voi bién do cuc dai nam trén doan
thang AB 1a

A.9cm. B. 12 cm. C.6cm. D.3cm.
Dap an: C
Bai 4: O mat chat 1éng c6 hai ngudn séng A, B cach nhau 18 cm, dao dong theo
phuong thang dimg véi phuong trinh 1a UA = uB = acos50 7 t (voi t tinh bang s). Toc
do truyen song cua mat chat 16ng 1a 50 cm/s. Goi O 1a trung diém cua AB, diém M &
mat chét 16ng nam trén duong trung truc ciia AB va gan O nhat sao cho phan tir chat
long tai M dao dong cling pha véi phan tir chat 1ong tai O. Khoang cach MO 1a
A. 10 cm. B.+2.10.cm. C.2v/2. cm. D. 2.cm
Dap an: B
Bai 5. Trong thi nghiém giao thoa trén mat nuéc, hai ngudn két hop A va B dao
dong vai tan s6 f= 15Hz. Van tdc truyén song trén mat nude 1a 30cm/s. Tai mot
diém nao sau day dao dong sé& co bién d6 cuc dai (dy,d, 1an lugc 1a khoang cach tir
diém dang xét dén A va B).

A. M(d; = 25cm, d, = 20cm) B. N(d; = 24cm, d, = 21cm)
C. H(d; = 25cm, d, = 32cm) D. K(d; = 25cm, d, = 21cm)
Dap an: D

Bai 6: Trén mat nudc, hai nguodn két hop A, B cach nhau 40cm ludn dao dong cung
pha, c6 budc séng 6¢cm. Hai diém CD nim trén mét nuéc ma ABCD 1a mot hinh chit
nhat, AD=30cm. S6 diém cuc dai va ding yén trén doan CD lan luot 1a :
A.5va6 B.7va6 C.13val2 D.11val0
Dap an: B
Bai 7: Trén mat nudce ¢ hai nguon phat song két hop A, B ¢6 cung bién do a=2(cm),
cling tan s6 £=20(Hz), nguoc pha nhau. Coi bién d6 song khong doi, van tdc song
v=80(cm/s). Bién d6 dao dong tong hop tai diém M c6 AM=12(cm), BM=10(cm) Ia:

A. 4(cm) B. 2(cm). C.2+/2 (cm). D. 0.
Dap an: A
Bai 8: Tai hai diém O, O, cdch nhau 48cm trén mat chat long c¢6 hai nguon phat
song dao dong theo phuong thing dung véi phuong trinh: u;=5c0s100mt(mm) va
u,=5c0s(100xt+m)(mm). Van tdc truyén song trén mat chét long 13 2m/s. Coi bién do
song khong ddi trong qua trinh truyén song. Trén doan 0,0, ¢d s6 cuc dai giao thoa
la

A. 24 B. 26 C.25 D. 23
Dap an: A o
Bai 9: Trén mat nudc c¢6 hai nguon két hop S;, S, cach nhau 30cm dao dong theo
phuong thang c¢6 phuong trinh lan Iuwgt 1a  u, =acos(20at)(mm) va
u, = asin(207t + 7)(mm) . Biét téc do truyén séng trén mit nudc 30cm/s. Xét hinh
vubng S;MNS, trén mat nudc, s6 diém dao dong cuc dai trén MS, 1a:
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A. 13 B.14 C.15 D.
16
Dap an: B
Bai 10 : Trén mat nude, hai ngudn két hop A, B cach nhau 40cm luon dao dong cuing
pha, c6 budc séng 6¢cm. Hai diém CD nam trén mét nuéc ma ABCD 1a mot hinh chit
nhat, AD=30cm. S6 diém cuc dai va ding yén trén doan CD Ian luot 1a :
A.5va6 B.11val0 C.13val2 D.7va6
Dap an: D

IIL.KET LUAN:
+Nghién ctru cac kién thire co ban trong mdi chuong cua séch gido khoa THPT dé tir
d6 phat trién va tiép can cac dang toan cting mot chuyén dé nham gitp cho hoc sinh
nam vimg, hiéu sau Kién thirc, giai quyét dugc nhiéu dang toan dit ra, 1am chu duoc
Kién thire, lién hé va giai thich dugc nhiing hién tuong vat ly lién quan 1a viéc lam
hét strc can thiét ctia nguoi thay. Hién tuong giao thoa song co bat gap nhiéu trong
thuc té, tuy nhién dé hiéu hién tugng mot cach chinh xéc, dinh luong dugc ting
truong hop riéng nhu giao thoa cua hai ngudn két hop cling pha, ngugc pha va vuéng
pha Phan nhiéu hoc sinh con Iing ting va nham 1an.Van d& ma nhiéu hoc sinh, ké ca
hoc sinh kha-gisi con ling tang la viéc phan tich tiép can bai toan chua ding véi ban
chat, hién tuong vat ly xay ra tir 46 &p dung léch lac cdng thire vat ly vao bai toan.
+Viéc dua ra chuy@n dé nay ban than toi hy vong c6 thé gop mét phan nho vao viée
tuong minh nhiing trudng hop, nhitng dang bai tap ma lau nay nhiéu hoc sinh da bit
gap trong qua trinh hoc tap, thi HSG va thi vao dai hoc, 1a mot dip dé trao d6i
chuy@&n mén vai cac ban bé dong nghiép
Pé tai nay nghién ctiru, mo rong trong pham vi chuyén dé giao thoa séng co, day 1a
phan ma ban than d4 nghién ciru va &p dung cho hoc sinh trong nhiéu nam c6 hiéu
qua. Tuy nhién cé thé c6 nhiing céach tiép can khac cing di dén két qua, rat mong
nhitng y kién déng gép ctia ban bé va dong nghiép dé tai co duoc ndi dung tt hon
va c0 hiéu qua hon. Xin chan thanh cam on !
IV. TAI LIEU THAM KHAO :
1. Bui Quang Han - Giai toan vat ly 12- NXBGD, 2004.
2. Nguyén Thé Khéi, V. Thanh Khiét - SGK vat ly 12 — NXBGD, 2008
3.V Thanh Khiét, Nguyén Thé Khai - Bai tap vat ly 12 nang cao - NXBGD, 2008
4. Tuyén tap bai tap vat Iy nang cao THPT: Vii Thanh Khiét,
Nguyén Thé Khoi, Vii Binh Tty.— NXBGD, 2006

5.Giai toan vat ly 12: BUi Quang Han, Nguyén Vin Minh, Pham Ngoc Tién-
NXBDHSP, 2009
6.Bo dé thi trac nghiém khach quan Vat 1y 12 : Pham Dtrc Cuong - NXBGD, 2010
7.Tap Chi Vat Iy s ra hanh thang.

Trwong THPT sé 1 Quéng trach-Sang kién kinh nghigm nam hoc 2011-2012

1



“Dinh hwéng cho hoc sinh khi giai mét so dang todn vé giao thoa

song co'”’

PHE DUYET CUA HPKH TRUONG : Qudng trach, ngay 21 thang
4 nam 2012

Nguoi viét

Hoang Quang Phu

Trwong THPT sé 1 Quéng trach-Sang kién kinh nghigm nam hoc 2011-2012



