http://ipt.nhcmute.edu.vn Bo moén vat ly

Chwong 16: Song co hoc

hé gioi chiing ta sbng tran ngap céc loai song. Song nudc 14 vi du thyc té cho ta hinh
~dung khard vé sdng. Bang cach ném mat vién soi vao mat nudc phang lang, tai diém
iép xuc cua V|en SOi va mat nudc cac song hinh tron dugc tao ra va bt dau mo rong
7 dan tir diém tlep xUc (vién soi goi la ngudn phat song). Néu quan sat ky mot vat nho
noi trén mat nudc & gan nguon song ta s& thay vat nay di chuyén theo phuong thang dang va
phuong ngang quanh mot vi tri goc nhung thuc sy khong di chuyén vé phia ngum phéat song
hoac ra xa ngUOn phat séng. Chuyen dong caa vat ndi trén thyc ra 1a do chuyén dong cua cac
phan tir nudc tiép xdc véi vat truyén cho vat. Moi phan tir nuéc khac trén mat nude ciing
chuyén dong nhu vay. Diéu nay c6 nghia la song nudc thi cu chuyén dong ra xa nguén nhung
nudc thi khéng duoc van chuyén theo. Trong hién tuong song, dao dong cua cac phan tir dugc
lan truyén, nghia 13 ning luong ciing da dugc lan truyén tir nguon song.

Chng ta s& khao sét hai loai song: song co hoc va song dién tir. D6i véi song co hoc, dé
song hinh thanh va lan truyén dugc can thiét phai c6 moi truong vat chat. Song dién tur co thé
lan truyén trong méi truong vat chat va ca trong chan khong.

Trong chuong nay, ching ta s& tim hiéu rd hon vé song co hoc.
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16.1 Sw lan truyén nhiéu loan
16.1.1 Sw hinh thanh séng Khi xung di chuyén doc theo day,

Tat ca cac song co hoc déu doi hoi phai c6 nguon — €ac phan tir cua day roi khoi vi tri
nhiéu loan, méi treong vat chat dé c6 thé truyén nhidu  can bang cua chung.

loan va mot s6 co ché vat Iy nho d6 cac phan tir moi
trrong tuwong tac lan nhau.

Dé minh hoa cho chuyén dong song, ching ta hay
xét thi nghiém trinh bay & hinh 16.1. Sau khikéo cang
mot soi day dai da c6 dinh mot dau, bang cach giat
nhanh tay l&n va xudng dau ty do cua soi day ta s& thiy
trén day hinh thanh mot cai budu va né dich chuyén doc
trén day. Budu nay goi la xung. Trong thi nghiém nay,
ban tay la nguon nhiéu loan va soi day 1a moi truong dé
xung truyén di. Cac phan tir riéng biét trén day bi nhiéu
loan tir vi tri can bang cua chung va su lién két gitra cac
phan tir cua day 1am cho nhiu loan dugc lan truyén doc
theo day. Xung c6 chiéu cao xac dinh va truyén doc theo

day voi téc do xac dinh. Hinh dang cua xung thay doi H\'nxh 16;1: Méi Ifin Pan tay q,i
rat it khi xung lan truyén doc theo day. chuyén mgz dau day len va xuong

Bang céch lién tuc di chuyén lén va xudng dau tu
do cua day, chiing ta sé& tao ra dugc mot song lan truyén
trén day. S6ng 1a mot nhidu loan tuan hoan di chuyén
qua mot méi truong.

16.1.2 Phan loai séng

Tuy thudc vao phuong dao dong cua cac phan tir moi
truong, song duoc chia thanh hai loai: sdbng ngang va song
doc.

Song ngang: Khi lan truyén, song loai nay sé lam cho
c4c phan tir ciia moi truong chuyén dong vuong goc voi
phuong truyén song.Hinh 16.2 mé ta mot séng ngang lan
truyen trén soi day. Chuyén dong ctia phan tir tai P duoc bicu
dién bang miii tén thang duang. Huong truyén cia séong dugc
biéu dién bang miii tén nam ngang.

S6ng dec:Khi séng nay truyén qua, cho cac phan tu cua
moi trudong chuyén dong song song voi phuong truyén song
Hinh 16.3 12 mét vi du vé séng doc khi tay lién tuc di chuyén

qua téi va lui. Mot truong hop khac cho song doc la song am.

sé tqo ra mét xung truyén doc

theo day
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Hinh 16.2
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Ban tay di chuyéntéiluidé Do doi cua cac vong 10 xo 1 song

tao ra mot xung doc . song véi phuong truyén.
q
B o —-

Hinh 16.3: Mét xung lan truyén doc theo mét 10 xo

Mot s6 song thé hien sy két hop dic tinh chuyén doi Dinh
cua ca song doc va séng ngang. SOng trén mat nudce la mot /-\’ > /.\
vi du. Khi song truyen trén mét nudc, cac phan tr nuoc  \_ ) K) O O Y,
trén bé mat di chuyén gan nhu thanh vong tron. Nhieu loan -
c6 ca thanh phan doc va thanh phan ngang.

Hinh 16.4: Song nuoc

16.1.3 Ham song

Khao sat mot xung lan truyén vé bén phai vai van toc virén mot soi day dai nhu trén hinh
16.5. Hinh 16.5a trinh bay hinh dang va vi tri ctia xung tai thoi diém t = 0 va xung nay dugc
mo ta bang ham sé y(x, 0) = f(x). Ham s6 nay cho biét toa d6 y (46 doi) cua phan tir ¢6 toa
do x trén day vao thoi diém t = 0. Sau khoang thoi gian t, xung di dugc quang duong vt (Hinh
16.5b). Ching ta gia sir rang hinh dang ciia xung 13 khong thay doi theo thoi gian. Trong
truong hop nay,toa do y caa phan tir ¢ toa do X trén day ¢ thoi diém t bangtoa do y caa phan
tir ¢O toa d6 (x — vi)trén day ¢ thoi diém t = 0:

y(x,t) = y(x — vt,0)
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T6m lai: Khi xung di chuyén vé bén phai (theo chiéu

duong truc Ox),toa do y cua phan tir cO toa do x trén day v
o thoi diém t duoc xac dinh bai ham so: —
y(x,t) = f(x —vt) (16.1)

Tuong ty: Khi xung di chuyén vé bén trai, toa do y

ctia phan tir c6 toa do x trén day ¢ thoi diém t dugc xac P
dinh b&i ham so: 0 : *
y(x, t) = f(x + vt) (16.2) E
Ham y(x,t) dugc goi 12 ham séng. Ham sb nay cho y l
biét toa d6 y ctia phan tir bt ky tai vi tri x vao thai diém —u—] 1 ¥
t. Khi ¢6 dinh t, ham song y(x) cho biét hinh dang cua —
song ¢ thoi diém t do. o7

16.2 Song hinh sin

_ Chung ta s& xem xét mét loai song c6 hinh dang nhu o| *
do thi cua ham sin, song loai nay dugc goi la song hinh
sin. Hinh 16.6 m6 ta mot song hinh sin dang di chuyén
vé phia bén phai véi van téc v. Song nay c6 thé duoc tao
ra trén mot soi day nhu trong hinh 16.1 khi dau tu do cua
day dugc rung dé di chuyén 1én xudng nhu mét dao dong
diéu hoa. Chling ta chon song hinh sin dé khao sét vi moi

X , 2 A N , A , )
dang song deu co thé xay dung dugc bang cach cong cac ol
p N . LA A Taqea A . < 2 - X 1 ——
song hinh sin c6 tan so va bién d6 xac dinh. Su hiéu biéet
vé song hinh sin la co s¢ dé hiéu dugc cac séng co bat ky

dang nao. )}\/ w \

Hinh 16.5: Xung mgt chicu
truyén vé phia bén phdi cua day

Can phan biét hai loai chuyén dong xay ra khi mot
song lan truyén: chuyén dong caa séng vé phia bén phai
theo truc Ox va dao dong diéu hoa cua cac phan tar moi P m—
treong theo truc Oy.

) ) _ _ Hinh 16.6: Hinh
Chung ta s€ xem xét mot loai song dugc don gian dang séng sin
hoa nhu sau: song c6 mot tan so6 duy nhat va co6 chiéu dai '
vO han.

16.2.1 Cac khai niém va cac dai lwgng dic trung cia song

e Dinh song 1a diém trong khong gian ma phan tar moi trudng tai d6 c6 vi tri cao nhét.
(Hinh 16.7a).

e H&m song 1a diém trong khong gian ma phan tir méi truong tai d6 c6 vi tri thap nhat.

e Bién dé A cria song: la bién d6 dao dong cua cac phan tir moi truong. (Hinh 16.7).

e Tan sé f cia song: 1a sé dinh séng (hoic la bat ky diém nao trén song) di qua mot
diém cho trudc trong mot don vi thoi gian. Tan s6 song bang véi tan sé dao dong didu
hoa caa cac phan tir mi trudng.
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e Chu ky T caia s6ng: Ia khoang thoi gian dé hai dinh séng lién nhau di qua mot mot
diém cho trudc trong khdng gian.Chu ky cua séng bang véi chu ky dao dong dicu hoa
cua cac phan tir moi treong. (Hinh 16.7b).

Chu ky va tan s cua song lién hé véi nhau theo cong thic:
1
T 7 (16.3)
e Buwoc song 4: 1a khoang cach tir dinh (hdm) song nay dén dinh (hdm) séng ké tiép.
Tong quat hon, budc song la khoang cach ngan nhat gira hai diém ddng nhat trén
Song (Phan tir méi trLrO’ng tai hai diém nay dao dong gidng hét nhau.)
o Toc dé truyen séng v: mdi song sé& lan truyén véi toc do riéng, tée do nay phu thudc
vao tinh chat ciia moi truong truyén song.

Tbc do truyén song lién hé vai budc séng va chu ky caa séng theo cong thirc:

v=T=Af (16.4)

AN,
AANAAY

Hinh 16.7: (a) Hinh anh cua m¢t song hinh sin. (b) Vi tri cua
mot phan tir méi truong nhw mét ham so cua thoi gian.

16.2.2 Ham song

Gia str xét mot song hinh sin ¢ thoi diém t =0 c6 hinh dang nhu ¢ hinh 16.7a thi ham
song ¢ thoi diém nay dwoc cho boi ham s6 y(x, 0) = Asinax. Do tinh chat tuan hoan cua
ham so nay, ta suy ra dugc a = 2w /1. Nén

21
y(x,0) = Asin (Tx)

~ Neéu s6ng truyén ve bén phai (theo chiéu duong truc x) thi theo 16.1, ham séng & thoi
diémtla
21
y(x,t) = Asin [7 (x — vt)] (16.5)
Néu song truyén vé phia bén trai thi thay (x — vt) thanh (x + vt) trong 16.5.
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Tinh chat tuan hoan cua ham séng thé hién rd khi thay v = A/T vao 16.5 dé ham séng c6
dang nhu sau:

t
t A [2 (— - —)] 16.6
y(x,t) = Asin |2n 17T (16.6)
Pé thuan tién cho viéc biéu dién ham séng, ta dit:
I = 21
, A
k duoc goi la so séng va
_ 21 _>
W == nf

w duogc goi 12 tan s6 goc cua song.
Dung k va f, ham séng dugc viét ngan gon nhu sau:
y(x,t) = Asin(kx — wt) (16.7)

Trong trudng hop tdng quét, khi phan tir moi truong tai vi tri x = 0 va ¢ thoi diém ¢t = 0
6 toa do dao dong y # 0 thi ham séng c6 dang nhu sau:

y(x,t) = Asin(kx — wt + ¢) (16.8)
trong do ¢la pha ban dau. y
16.2.3 Song hinh sin trén day LY }-HH-{
D‘é tao mot mot song trén day, ta gan mot dau day vao ' oF .
mot can rung va cho can rung dao dong dicu hoa (Hinh 16. 8). e N . N

|
MJi phan tur trén day dao dong dleu hoa theo phuong thing |
dang y voi tan s6 bang tan s6 cua can rung, trong khi d6 song |
truyén vé bén phai theo chiéu duong ciia truc Ox véi toe do :
2 pi

Gia sir chon t = 0 Ia IGc hinh dang cua day nhu ¢ hinh .
16.8a thi ham song dugc viet la:

y = Asin(kx — wt)
Van téc chuyén dong (theo phuong y) ciia mot phan tir

I e e
trén day cd toa do x l1a .
P 1
d | t==—T
vy, = el = —wAcos(kx — wt)  (16.9) | :
dt x=constant :
- |
Gia téc cua phan tir nay 13 W s

dv
a, =—= = —w?Asin(kx — wt) (16.10)
dt x=constant

: . Y o . Hinh 16.8: Cach tgo ra
Do 16n cuc dai cua toc do va gia toc caa cac phan tu la song sin trén sei day.

V) max = WA (16.11)
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Ay max = W2A (16.12)
Cén luu y rang: toc do truyen song v 1a hang s6 d6i voi mot moi tredng dong nhat, trong
khi d6 van toc cua mot phan tir trén day vy 1a mot ham sin caa thoi gian.
16.3 Téc dd caa song trén day
Téc d6 cua song phu thudc vao tinh chét vat ly cua day va luc ciang day theo cong thuc:
T

v= |- (16.13)
u

V6i 1 13 khéi Tuong trén mot don vi chidu dai cia day (kg/m) va T 1 luc cing day.

16.4 Sy phan xa va truyén qua cia séng

O noi dung nay ching ta s& xem xét mot song bi anh hudng nhur thé nao trong qué trinh
lan truyén khi gap phai su thay doi trong moi truong.

Xung toi = Xung toi ==

<& Xung phan xa
< Xung phan xa

Hinh 16.9: S@g phan Xa cua mot Hinh 16.1Q: Su phan xa cua mot
Xung ¢ dau co dinh cua sei day. Xung ¢ dau ty do cua Soi day.

Hinh 16.9 m6 ta mot xung lan truyén trén mot soi day cing ngang c6 mot dau buoc vao
gia cb dinh. Khi xung di chuyén dén gia cé dinh, nghia 1a dén cubi ddy, thi moi truong truyén
bi thay d6i dot ngot. Két qua la xung chuyén dong doc trén day theo chiéu nguoc lai tao thanh
xung phan xa. Xung phan xa nay bi dao nguoc so véi xung ban dau (xung téi) nhung khong
bi thay ddi hinh dang. Sy dao nguoc ciia xung phan xa so véi xung tdi c6 thé dugc giai thich
nho dinh luat Newton thir ba.

Trong trudng hop trén dau cudi cua day duoc budc ¢b dinh. O mot truong hop khac, dau
cudi day cé thé di chuyén tu do theo phuong thang dimg nhu hinh 16.10. Xung phan xa ltc
nay khong bi dao ngugc va cling ¢6 cung hinh dang nhu xung tdi.
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Cudi cting 1a mét truang hop trung gian cua hai truong hop trén. Khi xung di chuyén den
bién gitra hai méi truong, mot phan ning lwong cua xung téi s& bi phan xa nguoc lai, mot
phan ning lwong s& truyén qua moi truong kia.

s X UNQ G == Xung tai

Xung truyén qua

—_—

Xung truyén qua
—li

Xung Xung phan xa <
phan xa ™

Hinh 16.11: Mgt xung di chuyén trén mgt ddy ~ Hinh 16.12: Mét xung di chuyén trén mét
nhe dén cho noi voi mot day nang hon. day nang dén cho noi vai mgt day nhe hon.

Chang han nhu mét soi day nhe dugc ndi véi mot soi day ning hon nhu trén hinh 16.11.
Khi xung di chuyén trén day nhe dén gap diém tiép xtc cua hai ddy thi hai xung dwgc hinh
thanh déng thoi: xung phan xa tr lai (bi dao nguge va c6 bién do nho hon xung t6i) va xung
truyen qua chuyén dong trén day nang hon (khong bi dao ngugc). Trong truong hop xung di
chuyén trén day nang dén gap diém tiép xtc véi day nhe hon nhu & hinh 16.12 thi cac xung
phan xa va xung truyén qua van hinh thanh nhung xung phan xa khdng bj dao nguoc.

16.5 Toc d truyén ning lwong béi song sin trén day

Chung ta hdy xem xét sy truyén séng hinh sin
theo truc x trén mot sgi day cang ngang trén nhu hinh
16.13. \ri’m

Ngudn niang lugng 1 tac nhan bén ngoai gan véi
dau bén trai cua day. Tac nhan nay thuc hién cong o
dau bén trai cua day (bang cach di chuyén 1&n xudng), Hinh 16.13
nho d6 nang lugng duoc truyén vao hé va sau d6 duoc
truyén doc theo chiéu dai ciia day. Xét phan tir nho c6 toa do X, chiéu dai dx va khdi luong
dm. Phan tir nay (ciing nhu cac phan tir khac trén day) thuc hién dao dong diéu hoa theo
phuong thiang dingyvéi phuong trinh

y = Asin(kx — wt)
va van téc

v, = —wAcos(kx — wt)

y
Pong nang ciia moi phan tir trén day 1a
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1 1 1
=3 (dm)vj = > (udx)v} = E,ua)ZAZ cos?(kx — wt) dx

trong d6 W 1a khéi lugng trén mot don vi chiéu dai caa day.
Néu xét ¢ thoi diém t = 0 thi dong nang nay bang

1
dK = E“wZAZ cos?(kx) dx

Pong ning tong cong cua tat ca phan tir trén chiéu dai bang mot budc séng cua day 1a

A

1 1
K, = de = jfﬂszz cos?(kx) dx = Z,uszZ/l

0

Tong thé niang cua tat ca phan tir trén chiéu dai bang mot budc song cua day
1
U, = Z,uszZA

Tong nang lwong trén chiéu dai bang mot budc séng cua day:

1
By =Ky + Uy = 5 po4°2 (16.14)

Khi séng di chuyén doc theo ddy ning lugng nay s& dugc truyen qua moi diem trén day
sau mot khoang thoi gian bang mot chu Ky cua song. Do d6, cong suat P, nghia 1a toc do
truyén niang luong cua song bang:

1 242
E, FHw°A*A 1 y)
P B TR ()
T T 2 T
1
P = E,uszzv (16.15)

16.6 Phwong trinh truyén séng tuyén tinh

Cac ham song y(x,t) la nghiém cua mét phuong trinh
goi 1a phuong trinh truyén séngtuyén tinh. Phuong trinh
nay s& cho ta mot su mo ta hoan chinh vé séng va ciing Ax d‘j’
tir phwong trinh nay ta c6 thé xac dinh duogc toc do lan b
truyén cia séng. Trong noi dung nay, chung ta s& rat ra

phuong trinh nay thong qua song truyén trén day. :/ ‘

Gia st mot song dang truyén trén day véi luc cang T . o
la T. Xét mot phan tir nho trén day c6 chiéu dai Ax (Hinh Hinh 16.14: Mdt phan tu
16.14). Hai dau cua phan t nay c6 phuong hop véi truc cua day C_h.iU tandUng Cua
X C4c goc 8, va @5 rat nho. Lyc tong hop tac dung l1én hai lyc cang

phan tir theo phuong thang ding vy 1a:
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Z E, = Tsin6, — Tsinbg

Vi cac gbc @ rat nho nén sind ~ tané.
Y E, =T(tanb, — tanbp) (16.16)

25 =1(3),- @) t6.17)

Ap dung dinh luat Newton tht hai cho phan tir trén véi khéi luong m = pAx, ta duoc:

Ozy
ZF = ma, = ulx FT) (16.18)

Két hop hai phuong trinh 16.17 va 16.18 véi nhau cho ching ta:

wr(52)=7((3), - ()]
() ]

r|(&), -
k(0% o 16.19
T\ot2) Ax (16.19)
Khi cho Ax — 0, phuong trinh 16.19 tr¢ thanh:
uo*y 0%y
—_——_— e — 1 .2
T 0t? 0x? (16.20)

Phuong trinh 16.20 1a phuong trinh truyén séng tuyén tinh 4p dung cho séng trén day.
No thuong dugc viét lai dudi dang sau:
o’y 1 9%y
— === 16.21
0x? wv? 0t? ( )
Mot cach tong quat, phuong trinh 16.21 ¢ thé &p dung nhiéu loai song khac nhau. Doi
V6i song trén day, y turong (ing véi d6 doi theo phuong thang dung cua cac phan tir cua day.
Déi vai song am truyén qua mot chat khi, y tuong g vdi do doi theo phuong truyén song
cua cac phan tir khi so véi vi tri can bang. D4i voi song dién tir, y twong ang véi cac thanh
phan dién trudng hoic tir truong.

Khoéng chi ham séng hinh sin thoa man phuong trinh truyén séng 16.21 ma bat ky ham
song nao co dang y = f(x * vt) ciling théa man phuong trinh nay.

Phuong trinh song tuyen tinh ciing 12 mot hé qua tryc tiép cua dinh luat Newton thtr hai
khi &p dung cho mét phan tir bat ky cia mét soi day dang c6 song truyén qua.

10
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TOm tit chwong 16
Dinh nghia

So6ng hinh sin mot chiéu 1a song ma d6 doi cua cac phan tor moi trudng thay doi theo mot
ham so sin. Mét song hinh sin truyén ve bén phai (theo chicu duong truc x) c6 thé dugc bicu
dién bang ham séng

y(x,t) = Asin [— (x — vt)] (16.5)
trong d6 A 1a bién dé, 1 1a buéc séng va v 1a vdn toc truyén song.

Sé s6ng k va tdn sé goc o cua song dugc dinh nghia nhu sau:

= 2m 16.8

- /‘l ( . )
21

w = T = 27Tf (169)

trong d6 T 1a chu ky va f 1a tan sé cua song.

S6ng ngang 1a séng ma cac phan tir moi trudng dao dong theo phuong vudng goc véi phuong
truyén song.
S6ng dec 1a séng ma cac phan tir méi trudng dao dong theo phwong song song Véi phuong
truyén song.

Khai niém va nguyén ly

Bat ky mot song mot chiéu nao lan truyén voi toc do v theo phuong x déu c6 thé dugc mo ta
bing mét ham séng c6 dang

y(x,t) = f(x + vt) (16.1), (16.2)
trong d6 dau + ap dung cho s6ng truyén nguoc chiéu duong cua truc x va dau — 4p dung cho
s6ng truyén theo chiéu duong cua truc x. Hinh dang caa séng & mot thoi diém bat ky thu duoc
bang cach cho t bang hang sb.

Téc d6 truyén séng trén mot soi day kéo cang 1a

v= |- (16.18)
U

vé6i u 12 khdi lwong trén mot don vi chiéu dai cua day (kg/m) va T 14 luc cing day.

Mot song s€ phan xa toan phan hay mot phan khi truyén téi gisi han ciia moi truong ma séng
dang truyén hozc khi truyén toi ranh gici ma ¢ do c6 su thay dbi dot ngot van toc cua Song
Néu song truyén trén day gap dau cé dinh, song s& phan xa va bi dao nguoc. Néu song truyén
dén dau ty do, s6ng s& phan xa nhung khong bi dao ngugc.
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Cong suat truyén boi mot séng hinh sin trén mot soi day kéo cang la
1
P = E,ua)Zsz (16.15)

Ham séng la nghiém ctia mot phuong trinh vi phan goi 1a phuong trinh truyén song tuyén
tinh:

0%y 1 0%y
=— 16.21
d0x?  v? 0t? (16.21)
M@6 hinh phan tich
Séng chay 5
Téc do truyén séng hinh sin -—A—-I

v = i = Af (16.6), (16.12) /\ﬁ; /\,,
! / \/v’—>

Mot song hinh sin c6 thé dugc biéu dién bo1 ham so:

y = Asin(kx — wt) (16.10)

Bai tap chwong 16
1. O thoi diém t = 0, mot xung ngang trén mot soi day dugc mo ta boi ham sb
6,00
x? + 3,00
trong do x va y tinh bang mét. Cho biét xung nay dang truyén theo chiéu duong truc X
Vi toc do 4,50 m/s, hdy viet ham so y(x,t) mo ta xung nay.

6
bS:y = [(x—4,50t)2+3]

y:

2. Mot song ngang CQ khoang céch gitta hai dinh séng lién tiép‘la 1,20 m va c6 tam dinh
song di qua mdt dieém cho trude trong 12,0 s. Tinh toc do truyen séng cua séng nay.

bS: 0,800 m/s
3. Cho ham séng ciia mot séng truyén trén mot soi day dugc kéo cing nhu sau:

T
y(x,t) = 0,350 sin (101Tt — 3mx + Z)

trong d6 x va y tinh bang mét, t tinh bang giay.

12
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(a) Xac dinh bién do, tan sé cua song, téc do truyén song, budc song, va chiéu truyén
song.
(b) Xac dinh toc d cuc dai cua mot phan tir trén day. q
(c) Tinh li doy va toc dd dao dong v cua mot phan tir trén day ¢6 x = 0,100 m ¢ thoi diém
t=0.
PS:a. A=0,350 m, f = 5 Hz, 3,333 m/s, 0,667 m, s6ng truyén theo chiéu duong truc x.
b. 11,0 m/s
4. Mot séng ngang lan truyén trén mot soi ddy cang ngang vdi tan 6 5,00 Hz. Bién d¢ cua
song la A =12,0 cm va toc do truyen song la 20,0 m/s. Cho biet vao luc t =0, phan tu
trén day ¢ vi tri x = 0 c6 1i doy = 0. Hay xdc dinh tan s6 goc va budc song cua song nay.
Viét biéu thirc cia ham song. Tinh toc do cuc dai va gia toc cuc dai cia mot phan tir trén
day.
bS: a. 3,14 rad/sva 4,00 mb. y = 0,120sin(1,57x — 31,4t) m
c. 3,77 m/s va 118 m/s?

5. Mot song hinh sin trén mot soi day ¢ chu ky T = 25,0 ms dang truyén theo chiéu am cia
truc x vai toc do 30,0 m/s. O théri‘ diém t =0, phg?m tor cua day ¢ vi tri x=0 cd li do
2,00 cm. Tim bién d6 va pha ban dau cua song. Viét ham song cua séng nay.
bS: A=0,0215m; ¢ = 1,95 rad; y = 0,0215in(8,38x + 80,0t + 1,95) m

6. Mot song ngang truyen trén mot soi day cang c6 bién do 0,200 mm va tan s6 500 Hz.
Sér)g truyen vai toc do6 196 m/s.Khoi lwong trén mot don vi chiéu dai cua day 1a 4,10 g/m.
Viét ham song cua song nay dudi dang y = Asin(kx—wz). Tim strc cang cta day.

DS:y = 2,00 X 10™*sin(16,0x + 80,0t — 3140t) m va T= 158 N

7. Mgt soi day dugc kéo cang nho vat nang khéi Iwong m nhu hinh
ve&. Khi m = 3,00 kg thi toc do truyen song trén day la 24,0 m/s.
Tinh khoi luong trén mot don vi chiéu qai cua day. Khi
m = 2,00 kg thi toc d6 truyén séng trén day bang bao nhiéu ?
bS: p=0,0510 kg/m ; v =19,6 m/s

8. Mot soi day dugce kéo cing ¢6 khoi luong 0,180 kg va chieu dai 3,60 m. Can cung cap
mot cong suat bang bao nhiéu cho sgi day dé tao ra mot song hinh sin trén day c6 bién
d6 0,100 m va budc song 0,500 m truyen trén day vai toc do 30,0 m/s.

bS: 1,07 kW
9. Ham séng ciia mot song truyén trén mot soi day kéo cang la

T
y = 0,350 sin (10t — 3mx + Z)

trong d6 x va y tinh bang mét, t tinh bang giay. Cho biét khbi luong trén mot don vi chiéu
dai cua day 1a 75,0 g/m. Hoi nang luong duoc truyén trén day véi tée do trung binh bang
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10.

11.

bao nhiéu ? Tinh ning lwong truyén qua mot diém cho trudc trén day trong mdi chu ky
cua song.
bS: 15,1 Wva 3,02 J
Hay chang to rang cac ham séng sau 1a nghiém cta phuong trinh truyén song tuyén tinh
0%y 1 0%
ax2  v?ot?
(@) y = In[b(x — vt)], trong d6 b 13 hang s6.b. y = e?@ %D trong d6 b la hang sd.
(b) y = x? + v2t? d. y = sin(x) cos(vt)
M6t soi day cao su duogc treo thiang ding vao gia cb dinh. Khi khéng bi gidn day cé c6
Chiéu dai Lo va kh()i, lugng m. Lyc cang cta day tuan theo dinh Igét Hooke vai hé so dan
hoi la k. Mot vat khoi luong M (rat 16n so v6i m) duge treo vao dau dudi cua day va dang
ding yén cén bang. Xac dinh strc cang cua day, chiéu dai cua day va toc do truyen song
trén day.

m

14



