CHAPTRR I

T TION

Vibrationa in a solid body impliec periedic motion
in which tle space-tino Ndatory of a porticlein the solid
ropeats {pell cvery poricd. The muribor of repetitions in
mit time is colled the frequenoy of the vibration cyoten.

In poneral vibrations are divided into two larpe
clappes nomely lan:isuding® 2n! transvorsal. We will Adiscuno
only tranoveroe vibroiloane The rotiwmtion orises fron mnile
cal inotrumonis several of which utilise trencverse vibrations
(oueh as Xylophone, Dmms an Violin ete.) %o cbtain melodicus
sowxis. Usunlly the cross-seciions of the vibrating parts are
not undform. This theois will deal with a method of caleulnte
ing mofe shopes and frequercies of a noneamifornm bor ns a -
step to a botter mderstanding of the msical instrunonts.

Ve start with the differential equation of motion of
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vhare {"(xt) 18 the ddsplrcciont o7 Sho conter 1ine of a Lo
awey from eguilibrivm (wo assunc thls displacomont to bo in
the xy = planc),
Q is 2 constent, called Young's rodulus and 1ts valuos
ard given in Tablo 13; 5 is the area of cross - section:
o umwwwmmumm;
¥ is tho rediue of gyretion of the cress-scction and
nermally ita value oquels the squwa reot of the moment of
inertia dividod by the area of crusm-soction. The romonta of
inertia for sore of the alspler cvosn scotion ahepes are shown
in Teblo 2. The axis AA applise in the Presont studys
The d’fforentini gounation cozaveponds te the cquation '
of mtion of thu uniform bar 4f 2 6, 2 and Q@ ave indopondont "
nn:rworm“uumm-mmmm% .
oy y(x) o ywhore ¥{1) defines the &hopo of tho noxmal ‘1
mde of vibhrntien wndor conetdorntion, 1.0e, the normal Punc=
tion ea is limited by termingl conditions 4o be onc of an in-
fintte nordos, which cauals 2¥F, wiese ¥ is the frocuoncy of
vibration.
Hoxt wo divide the non~uniform bax inte scotions nnd
apprexinate the differential oguation by a sot of difforence
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ecquationn, Prom the not of difforence equations mxl the given
phynical yaromoters  we comaimet an approximate polution by
using mmerdenl nmethods. Dy verying the initial conditions
we seol: polutlons that mtisfy the bomdary eonditionn. Ve
can Sme dbiain the mode chape and thw frequercics of a non~
mﬂmw._mmmmimmmmaﬂnrmmm
gorputer by D, L,H.D. Hwell.

Table 1
Mastic Congtantes of ¥aterinls
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Tran, cast { o=t I 7.1
ot 49 = 40" 746
Tran ccuadt (70 % e} 21 x 101! -1 8.0
Niclwl 21 x 40" 8.7
fteal, amealed 19 x 10'" f 7.7
1rwvar . = 4011 3.0
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Values of Toog'c nodulus @ in dynes per square

centimetor, wyl of domwity P, in grans por cubie continotor,
forr vorrious materiuio,
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Toble 2

Proportios of o Simpler cross sooction

Jd_ = Polar noment of inertia, refers to an nxis

P
trouch the contor of gravity.

x = Distance of conter of gravity.
E = Nadius of gyration.
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