DANG RIENG CUA DAO PONG (normal modes of vibrations)

Dang riéng ctia dao dong 1a mot dang dic trung ma dao dong xuat hién.
Trong mot hé dao dong tu do, dao dong dudc gidi han trong mot sb kiu
chuyén dong dic trung vdi cic tan sd nhat dinh; nhiitng chuyén dong nay
dugc goi la nhitng dang riéng cua dao dong. Vi du, mdt sgi day ly tudng
c6 thé dao dong tng thé véi tan sb dic trung dudc xac dinh trong phuong
trinh dudi day:
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trong d6 L 1a chiéu dai cia day gitta hai di€ém dd, T 1a luc cing va m
12 khéi luong trén mdt don vi chiéu dai ctia ddy. Cac vi tri cla cdc phan
khac nhau cua day dudc xac dinh bdi mot ham dang dac trung. Mot trudng
hop cu thé, chuyén dong ctia bit ky phan nao ciia diy ty 1é thuin véi
sin (W—LI> sin(27 ft), trong d6 x la khoang céch tif phan cia day t6i mot

dau c6 dinh va t 12 thoi gian. Loai dao dong don gian nhét nay 13 dang dao
dong dau tién, hay co ban, clia diy; tan s6 clia né 1a tin sd co ban. Tt ca
cac phan cta diy dao dong v6i cing mot tan s6, va dich khoi trang thai can
bang cuing mot lic.

Day ciing c6 thé dao dong thanh hai doan, mot doan di ra vi tri cAn bang
theo huéng duong cung lic véi doan con lai di ra hudng vé am, va ngudc
lai. Mot 1an nita, chuyén dong cta bat ky phan nao cta diy cé thé ducc
mo ta bang tich cia mot ham khong gian véi mot ham sb sin theo thdi gian:
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sin (%ﬂj) sin(2 x 2 ft). Tat ca cac phan cta day di chuyén cing v6i nhau

dudi dang ham sin clia thdi gian va véi cing mot tan s6; ham khong gian chi
phdi chuyén dong theo cic hudng ngugc nhau. Tan sd cia dang dao dong
tht hai gip déi tan sb ciia dang thd nhat. Tuong tu, cdc dang bic cao hon
c6 cac tan s6 12 boi s6 nhan cia tan sb c¢o ban.

Bdi vicactainsdé cotylé1: 2 : 3. .., ciac dang dao dong ciia mot day
ly tudng dudc goi 1a cac hoa Aam. Tuy nhién, khong phai tit ca cdc vat thé
dao dong déu c6 cic dang dao dong diéu hoa. Chiéc tréng ly tudng, vi du,
dao dong tu do vdi tan s6 theo ti1é 1 : 1,59 : 2,14 : 2,30. . . Trong thuc
té, hau hét c4c hé dao dong tu do thiic déu c6 cic dang dao dong c6 tan sd
khong phai 12 ty s6 cia cdc s6 nguyén.
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Hinh 1: Cac dang dao dong ri€ng cua day
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