.I BAI TAP VE SONG CO

Bai tap 1
Phuong trinh cia mét séng ngang truyén trén mot day rit dai la :
u = 6,0 cos(0,020mx + 4,0m1)
trong d6 u va x duge tinh bang xentimét (cm) va  bang giay (s). Hiy xdc dinh :

a) Bién do. b) Budc séng. c¢) Tén s6. d) Téc do.
e) L1 do6 u tai x = 50 cm, lic r = 0,50 s.

Bai giai

Phuong trinh séng c6 thé viét dudi dang téng quait : u = A cos[i—ﬂx + %r}

baéi chi€u vdi phuong trinh di cho :
u = 6,0 cos(0,020mx + 4,0mr) (cm)

taco:
a) Bién do song : A=6cm.
2n 2
7 - —x=0,02 = —_— = 2
b) Budc séng : X nx,dodé A 0.02 100 cm

c) Tan s6 f=7,'1: vi T cho boi : 2?“=4n, do dé T=—21— svaf=2Hz

d) Téc do song : v=Af=100.2 =200 cm/s.

e)Lidoukhix=50cm,r=0,50sla:

u = 6,0 c0s(0,02.50 + 4.0,5)n = 6,0 cos(1 + 2)r = 6.0cos3t = 6 {cm)
Bai tap 2

Mot séng ngang dang sin truyén trén mot soi day theo chiéu duong ciia truc Ox,
Vi budc séng 10 cm, tdn 56 400 Hz, bién d6 2 cm va pha ban déu tai O bing 0.

a) Viét phuong trinh s6ng,

b) Xdc dinh t6c d9 truyén séng.

¢) Tim hiéu toa do ctia hai diém gan nhat c6 do léch pha Ia %
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Bai giai

a) Phuong trinh s6ng c6 dang :

u(t) = Acus(ZIcﬂ - E%x] (1)
Ta cé : A=2cm;A=10cm;f=400 Hz.
2n
Vay : u(t) = 2(:03(80[}:1! - ﬁx] {cm)

u(t) = 2cos(800mt — 0,2mx) (cm)

b) T6c dé truyén séng la : v = fA = 400.10 = 4 000 cm/s.

¢) Tir phuong trinh séng (1), ta c6 d6 léch pha Ag gitra hai diém c6 toa do x; vi x, dugc tinh theo

cong thic :
Ag = i—n(,rz - x, )= 0,2nAx

Vi ﬂfp=g-.tac6:

Bai tap 3

Hai s6ng lan truyén theo cing mot Chiélii_ls trén mot soi day kéo cang, c6 ciing tin
50, cling bién d6 10 mm va hiéu s6 pha la 7 Séng khong bi phan xa ¢ dau day.

a) Lap phuong trinh cia séng tong hop.

b) X4c dinh bién do ctia séng téng hop.

¢) Do léch pha giira hai séng phdi bing bao nhiéu dé bién do cia song téng hop
bing bién do cia hai séng thanh phén ?

Bai gidi

a) Gid sir song thif nhét truyén tir trdi sang phdi c6 phuong trinh :

u, = A, cos(or - kx)

19

thi séng thit hai truyén ciing chiéu, sém pha hon 5 ¢6 phuong trinh :

Uy =A2cos(m:—kx+%)

0 léch pha gitta hai séng 1a Ap = -’25
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Phuong trinh ciia séng tng hop Ia :

u=u +u =Acos(mr-i:r)+Ams(mr~—kx+g)

Ap dung cong thic luong gidc :

cosa + cosf =2cos 2 ;’Gcosa ;'B
m T
ta duoc : u=2AcusZcos[mr—kx +3]

H= 2.]0005%-:05(:0! —kx + E] (mm)

2
b) Vay bién d cia séng téng hop la: a = Zﬂcusg = Zﬂg = 14,1 mm.
Z SR A
¢) Ta ¢6 phuong trinh : a=2A 085~ = A
Ap Ag 1 2n 4n
Tirdo : 200&—2-’=1 hay ma~2—=ii,suymﬁml=i Tvaaqu,-.i .

C6 bén nghiém s6, hai nghiém am (g véi séng thit nhat sém pha hon séng thit hai, hai nghiém
duong kia img v6i séng thit hai sém pha hon séng thit nhit.
Bai tap 4

Hai nguon diém phadt séng trén mat nuéc c6 ciing bude séng A, cling pha, cling
bién do, dat cach nhau mot khoang D = 2,54.

a) C6 bao nhiéu van giao thoa c6 bién do dao dong cuc dai ?

b) V& mot vong tron 16n bao ca hai nguén séng vio trong. Trén vong 4y ¢6 bao nhiéu
di€m c6 bién do dao dong cuc dai, bao nhiéu diém dao dong vdi bién do cuc tiéu ?

Bai gidi * '

a) Hai song mat nudc cling pha xudt phat tir hai nguén
Sy. 85 truyén nguge chiéu nhau, Hai nguén dao dong ciing
pha, dao dong ciing phuong nén hai séng 12 két hop, giao
thoa v6i nhau tao thanh nhimg van giao thoa.

Tai diém M trén dudng néi §,5,, cich § ; mot khodng
d, va cich §, mot khoing d, s& ¢6 vin c6 bién do dao
dong cuc dai khi (Hinh 19.1) : d, — d, = kA.

O day d, +d, = 2,54, nén:

k=0
Hinh 19.1
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-Véik=0thi dy=d, = %A .ta ¢6 van chinh giira 1a mot van c6 bién do dao dong cuc dai.

\ . v 35 " ; ’
~Véik=1thi d, —d, =4, dod6 d, = Tl. ta c6 van cuc dai thi nhit. Khoang cdch gira hai

van cuc dai lien tiépla: I =d, —d, = (3,5 - 2,5}% = %
— Véi k=2, ta c6 van cyc dai thit hai ing v6i d = ‘L:L
Vi d, < 2,5/ nén khéng c6 van cuc dai wwong img v6i k=3, 4....
Ciing tinh tuong tu nhu vay, ta ¢6 hai vin cuc dai khéc img vdi k = -1, -2.
Viy ¢6 5 van giao thoa ¢6 bién do dao dong cuc dai.

b) Téng cong c6 5 van co bién do dao dong cuc dai, nén vong tron bao quanh hai nguén §, va S,
ciit cdc van cuc dai ¢ 10 diém.

1
Diém M sé ¢6 bién do dao dong cuc tiéu khi: d; —d) = [Ic + 5])..
Lin luot thay k bing cdc gid tri =2, =1, 0, +1, ta ¢6 vi tri clia cdc van c6 bién do dao dong cyc tiéu
img véi cdc gid tri cua d, la —;; A, 3%’ 24.
Vay c¢6 4 van ¢6 bién do dao dong cuc tiéu, cit vong tron bao quanh §, va §, &8 diém.

Baitap 5

Mot day dan c6 do dai I = 80 cm, khi gdy phdt ra am co ban tuong ing co
tan sO f.

a) Cin phai bim phim cho day ngén lai con d¢ dai /' bang bao nhiéu dé am co ban
phdt ra bang gf ?

b) Sau khi bam phim thi am méi do day dan phit ra c6 budc séng gap bao nhiéu
14n budc séng ciia am phét ra khi chwa bim phim ?

Bai giai

a) Am co ban (mg v6i trumg hop song dimg trén day ¢6 mot bung, nghia la do dai clia day bang
nira budc song :

| = _A; = _U_ 1
T 0
Ciing nhr thé, sau khi bdm phim cho day dan ngan lai thi 4m co bin méi c6 bude séng mdi 4,
taco: = Al v
=@ g (2)

106



Do cang cla day khong ddi, nén toc do truyén dao dong trén dy trong hai ldn déu bing v, khong ddi.

Ta(1) va (2), nitra : v
I
e T e
2f'
ol _80_805
Va}y..“—r—E— 3 = 66,6 cm.
3

b]Cﬁngtﬁ‘(l)vﬁ(Z},rﬁtm:i=i=r=>1'=i=£j|,_

' A ro 6
Bai tap 6

Mot ngudi canh sét giao thong ditng & mot bén dudmg ding cdi dién phat ra mot
am ¢6 tdn s6 1 000 Hz huéng vé mot chiéc 6 t6 dang chuyén dong vé phia minh véi
t6c do 36 km/h. Séng am truyén trong khéng khi véi téc do 340 my/s.

a) Hoi tan s6 cia am phan xa tir 6 t6 ma ngudi d6 nghe duogce 1a bao nhiéu ?

b) O t6 phét ra mot am ¢6 tdn s6 800 Hz, hoi tin hiéu nay dén tai nguoi canh sait
vdi tin s6 1a bao nhiéu ?

Bai giai

a) O to6 xem nhu mot midy thu chuyén dong lai gdn nguén am, vy tdn s6 f' ctia &m ma mdy thu

ghi nhén duge 1a ; U+ Uy

v

= F

trong d6 v va tc do am trong khong khi, vy, 1a t6c do mdy thu, f 14 tdn s6 ciia 4m do cdi phat ra.

O t6 phan xa lai 4m nhéan duoc c6 tdn s6 J' va dong vai trd cia ngudn phét chuyén dong vé phia
nguoi canh sit vdi tc d6 vg = vy, Do d6 tdn s6 Am mi ngudi canh sdt nghe duoc 1a :

v

f =U_U5f
W U UHUy . U+ Uy
f Cv-vg v ’Fqu—qu
340 + 10
v= 2242 1000 = 1060 H
£ = S35—75+1000 = 1060 Hz

b) O t6 phit ra ti€ng coi trong khi di lai gdn ngudi canh sét, vay ngudi canh sdt nhan duge tin hiéu

cH tin s6 1a : v 340
'= = =t = H
f=omocf = 3o 0 = 824 He

107



