KYMATIKH

l. Mnxavika Kupara
Aoknoeig 1°* MaOnuarog




Epwtnon katavononc 1

S~ 1% “‘“
Eva eykapoto kUpa Stadidetal mpoc ta Se€Ld KOTA [LNKOC LOG TEVTWUEVNG
XopONC. ZTo oo haLVETOL EvVa OTLYULOTUTIO (YLa Eva TR TS XopONC).
YkePTeite TN Kivnon Twv «oTolxelwv» tng xopdng A kal B

(a) Al BT
(B) AT BT
(y) Al Bl

(6) AT BI

(e) A—» B—-
(ot) A« B—
(() A< Be



Epwtnon katavonong 2

F
C

2To oxnua daivetal n Katakopudn B€on onUelwv KATA UNKOG LLOG
TEVIWHEVNC XOpSNC oUVOPTNOEL TNC amootaong X, kKaBwc dtadidetal Eva
EYKAPOLO KUO KOTA UNKOC TNG. MeTaél molwv onNUELWV TO UNKOC TOU
TUAMOTOC TNG X0pONC TAUTL(ETAL UE TO UNKOC KUUOTOC;

(a) AE
(B) BD
(v) AC
(6) AF
(e) CF




Epwtnon katavononc 3

Eva dtapnkeg kopa mAatoug 0.02m Sadidetat oplfovtia Kota HNKog evog paBélou, pe
toxutnta 2m/s. Tl LloxVel anod ta akoAouvba:

(o) KaBe otoyeio tng pafdou kwveital kata pia anootaon 2m peoa o€ 1 deutepoOAemnto

(B) KaBe otowxeio tng paBdou Slavuel pia katakopudn anootacn 0.04m otn SLApKEL ULOLG
neEPLOSOU TOoU KUMOTOC

(v) KaBe otowxeio tng paBdou dtavuel pia oplovtia anootaon 0.04m otn StapKeLla pLog
NeEPLOdOU TOU KUMOTOC

(6) KaBe otowxeio tng paBdou Stavuel pia katakopudpn anootaon 0.02m otn SLAPKEL ULOLG
NMeEPLOSOU TOU KUMOTOC

(€) KaBe otowxeio tng paBdou Slavuel pia oplovtia anootaon 0.02m otn dtapkeLa pLog
NeEPLOSOU TOU KUMOTOC

() KaBe otouyeio tng paBdou €xeL unkocg kupatocg 0.04m



Yrievluon Baotkwyv TUmwy
EYKQpoLo appoviko KUpa rtou 0deVEL TpoC Ta OETIKA TOU
asova x

y(x,t) = ypsin(kx — ot + @,)

> V., TIAATOG TOU KUMOTOC

»@ = kx — wt ¢paon Tou KUUOTOG

»k = 2m /A1 kupataplOpog

»w= 21 f KUKAKN (] ywviakn) cuxvotnta

» [ = 1/T ocuxvotnta (T mepiodog)

>V = Af = w/k (tayxvtnta diadoong KUUATOC)



Aoknon 1

H ékdpaon y(x, t) = (6.0mm)(sin (kx + ( ) t + <po)) (1) meplypadel Eva KU TTOU
SladldeTal KaTA UNKOG g xopdng. Mooco xpovo xpelaletal Eva omolodrmoTeE CNUELO TNG
X0pONC yLa va KlvnBel peTaél TWV LETATOTILOEWV Y=+2mm Kal y=-2mm;

600rad

‘Eotm 011 TN Ypovikn| otiyun t; €va Tuyxaio onuelo TS Yopongs X £xel KAOETN LETATOTTION
y, = 2.0 mm kot ™ xpovikn otryun t, 1o 1010 onueio g Yopong £xetl KAOeTN HLeTOTOTION
Y, = - 2.0 mm. Téte and v (1) TpoxdmToLV OL:

2.0 = 6.0(sin(kx + 600t; + ¢@,) = kx + 600z, + @,=sin"1(2.0/6.0)

-2.0 = 6.0(sin(kx + 600t, + ¢,) = kx + 600z, + ¢@,=sin"1(-2.0/6.0)

AQaipdVToS TIG 0V0 GYECELS KOTA LEAN TOipvov e
600(t, —t,) = sin1(2.0/6.0) —sin-1(-2.0/6.0)= t, —t,=0.011s



[

Aoknon 2
Huttovoelbeég kupa Stadidetal Kot HUAKOC MLOC TEVTWMEVNGS Xopdnc. O Xpovocg mou armalteital
WOTE £VO. OUYKEKPLUEVO ONUELO TNC XopdNAC va HETAKLVNOEL oo tn HUEYLOTN UETATOMION TOU OTN
undevikn eivat 0.170s. Moon sival (a) n mepiodog, (B) n ouxvotnta kat (y) n taxvtnta dwadoongc,
avV TO UAKOC KU potocg eivat 1.40m.

(@) H kivhon armo tn MEYLOTN UETATOTILON +Y;, HEXPL TO O AVTLOTOLXEL OTO % TOU TTARPOUG
KUKAou apa Ba dtapkel

At = §=> T = 4At = 4 X 0.170s = 0.680s

B\O\ o NSle X

1 1 —1470Hz
T 0.680s

H ywviakn cuxvotnta Ba eivat w = 2ntf = 9,240rad /s

(B )JH ouxvotnta eival f =

(vY)v=Af = 1.40m x 1.470Hz = 2.058m/s




Aoknon 3

EyKApolo NUITOVoELSEG KA TNG popdns y(x, t) = y,sin(kx + ot + @,) Kweltal Katd URKog
Xopdn¢ mpo¢ tn Betikn kateLBLUvon Tou afova x pe taxvtnta 80m/s. Tn otyun t=0 To cwpatidlo tng
xopdn¢ oto x=0 €xeL eykapola petatonion 4.0cm amno tn B€on woopporiag Ko Sev Kwveltal
(otwyptaia). H péylotn eykdpoia taxvutnta tou owpatidiov tneg xopdnc oto x=0 eivat 16m/s. Bpeite
10 Vi, TN YWVLAKI CUXVOTNTO W TOU KUMATOG, TOV KupatdplOuo k, To unkog KUpatog A, Tnv apxLkn
daon @, KoL T owotn Aoy O0TO TPOCNHO.

ATtO TNV ekpwvnon kataAaPaivoupe otL otn B€on x=0 tn Xpovikn otyun t=0 to

ocwpatidlo TNS xopdNc £xeL HEYLOTN BeTIKN petatornion (adou eival otyplaia akivnto), apa
Ym = 4.0cm = 0.040m

Ertlong pog Slvetal Ot N HEYLOTN (Katd PETPO) eykaApola TaxuTnTa Tou owpatidiov autou
elvat 16m/s.

dy

o twy,cos(kx + wt + ¢,) apa

M'Vwpifope OTL yLa AAT TO HETPO Vy, gy = WY (V) =
Uymax = WYm
Uymax _ 16m/s _ 400rad

Apa, w = =
Pa, Ym 0.040m sec



Aoknon 3 — CUVEXELA

Taxvtnta dtadoonc kupatoc v = 80m/s

L= %:»k =%= 40%’;%1/5 = 5rad/m
A=2=220 _ g 26m

k

m

Eupeon paong: ya t=0 kat x=0 exoupe y(0,0) = y,, = 0.040m
Apa y(0,0) = y,,sin(k.0 + w.0 + ¢,) = 0.040m = 0.040m sing, = sing, =
1=>¢, =mn/2

ATtO TNV ekdwvnon, To KU PeTadideTal mpog Ta BeTIKA, Apa ETUAEYW TO
QPVNTLKO TIPOCNLLO.

Tehka y = 0.040 sin (Sx — 400t + g) o€ povadec Sl



Aoknon 4

H eflowon evog eykapolou KUUATOG ou dLadidetal Katd PAKOG Kiag oAU HokpLAG Xopdng eivat y =

6.0 sin(0.020mx + 4.07t), 6mou Ta X KAl y €ival ekbpaocpeEva o cm Kal to t o€ s. (a) Bpeite to mAdrtog, tn
ouxvotnTa, TN TOXYUTNTA KAl T KatevBuvon dtadoong tou Kupatog, (B) tn HEYLOTN EYKAPOLA TAXUTNTO EVOC
ocwpatdiov tng xopdnc kat (y) Tnv eykapoLa PeETATOMLON 0TO onuelo x=3.5cm, tn Xpovikni otyun t=0.26s

(a) y,, =6.0cm
40t = wt=>w = 4.0

w 4.0
Kouoo—an:f—E——m = 2Hz
0.020nx = kx=>k = 0.02071:>2—n = 0.020r=> A1 = o 100cm
A 0.0207

v = Af = 100cm X 2Hz = 200~ = 0.2 m/s

KatevBuvon dtadoong mpog —x

(B) vy max = Wym = 4.0m X 6.0 = 2471% =754 cm/s

(y) M(3.5cm, 0.26 s) = (6.0 cm) sin[0.020m(3.5) + 4.0m(0.26)] = -2.0cm



Aoknon 5

Huttovoeldecg kupa ouyvotntac 500Hz £xel taxvtnta 350m/s. (a) Moco améxouv petall Toug
SdUo onuela ou €xouv dtadopd daonc 1t/3 rad. (B) MNa Eva cuykekpLUEVO onpeio, oo sival n
Sladopad paonc pLetasl VO UETATOTILOEWVY TTIOU AVTILOTOLXOUV OE XPOVLKEC OTIYUEG TTOU
Sdladpepouv katad 1ms.

(a) To epwtnua adopd Eva OTLYHLOTUTIO TOU KUMATOC, dpa tn dacon o€ SVo onueia tnv WL
XPOVLKN OTLYHUA:

[S—

Py = fexy — wt _ P17 @2 = k(X1 —X2) = X1 — X :(pl;(pz a
@, = kx, — wt -
- 3 2 v 350m/s 07 3 07
— = —_ — = = U. S — — — = (),
v=Af F = 50002 m 0o X =g =g 0.117m
21 7
k = - |

(B) ya to (6Lo x

=kx —wt; |
b1 ! . P1— @, =w(t, —t;) = 2w X 500Hz X 1ms = 10007 G) 1073s = 7 (rad)

©, = kx — wt,

—
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