Pﬁqs 0O 2024

Lechee 28

W(ﬂ&: RMA
Mon : Nov 4 KW}

\Waves

AN N

A wave is o pabon Al Prpagales 0 some matenal [medivm).

DEM()f PLET Wave s ladro

e—

A Wale  pwaves, side  view
outh weler wawes can, in principle , be dgs cabed uSa'ng Newtens Laws | Howevo,
v lwge nuwbe of pouheles 1nvolued Mmakes +us c;hql(mﬁ.',qﬂ andh plgsics s

adapked 1o s '105 C(euelopi“tg o 30“5‘4% for wases  Twis 15 wed Fo
L(LSU‘;‘D&:

* Wole  wWawes

% sound (Il ond o Hgr Mmaten'als) ~D how Saund H&wg(s} be_ai::.,swncl

x l"ghf b hew Lght propagales tesoluhon Umiks | mf;:t(:?h(m
* WS N sM’\SS Y i s } E elechonic
D How 5’1’5/}3 inshemants work 1 C d -
. : 2
% sowd  —show boky
> Uﬁbﬂ'

Waves sn o shing
</

We cwn descnbe ¥e basic Phenomena of waves by consfdtznhg oo sileha
wl’lﬂ‘é the  wawe travels éflong cne Lm_a

DEMG: S 3relibed Sh‘nkg
-.—'PPQM j)u,lx



Tws shows - earlier

% O ‘PaHe_m Huat ProPajakb ’_/\

along ‘\'&.ﬂ. lﬁl\ﬁ\l&. 01[ -Feu_sh‘n'riﬁ

| lakes

x "“C{-‘U\d.k{ai P\€C€5 o 5%%5 = =
Q‘C 4&6 Sm/lg mow. F#Pmd(mldu—' -+z .|.€|_é Paﬂem

Te basic dovile cn be  descibed i an Vdaalied sihation, whoe e
s%ﬁf\g is in@m’k{,ﬂ lang. |

Demo:. PheT W.0.a6 .

* produc g’ Ds:ﬁ’(&ﬁ/\fr wave on  efen Ao e

Te mathemakieal disophon of s Uses sing or (using Puchows bud e

}mPorfan+ feahues con be desobed with sivpler Conepls. We frst consider a

snopshet  at anm E W 2 rCS"S\d\‘A
Al b
con idﬂ\h%'

X c@—h»“ﬁb points

hor gontel
3 troughs - lew Poinfy Q’\ R / een

Then | +ee Followéﬁ quentilies  descwbe e SPah‘al &5}90.}3 of s wave
t) Ampltude  (verkeal &SFeLf)

B R

e e e o

(/]‘u; omplibide s e maximum wh(&[ Oqublcan@\F* ‘ﬁ";ﬂrw@;;b,anum \f

!

e A AT e o e

Slide 4 _
/ﬁu- Wmog o+ Wakes w;ua[g elakes e amPII'MLQ ox[ e wave to
Hie Qg g b it JrrmsPo:—l's. Thus

% cwpbi)wf.a owf saund waune D [mLmsiB oF Sound (lﬂ&w IOMD

* ampl,()ud_e of 145144- WA ~p l'm‘msf))j of L::?W- (lﬂ#w lon“f,h.f)



) .Wawlug%u [ horzontal asped)

waudﬂf‘ﬂm desuvibes e horrontzl “strerel
of e patern. The clzpm,{h‘m S

Wawlﬂnﬁﬁ\:horl’%@nfﬂ stace from
%, one  Crest 1o Hie next

N lovhda™

wouls ¢ makds

Shice 2 %p/p

lwiy) 107y
P o

Alwnakue,&; e waw&n@}& s ¥e cdishance behwern suceessive ‘h‘ﬂuahs or
Sucussive  pownts qu Same placs #e pabern

DEMO: PUET Woa S - Slew wae lorgil

—

(Pmiz 2

——

We also need 1o desorbe +#e temporal aspects of the wiave - howo Hee
pa Hon cbwuaes as e pases .

3) Per'od [WPOFEJ as pect )

SUCESSIve  cleghs
e peicd s o fme it o b ,
descrbes , T quares  ohsevahar at

. _ obsene hare
e Wetivontal locahan T‘tﬂ/l (& ,(_.415
The peiod ot wave = fme hehween arrval of successive |
C—M‘Sh .W"’}S"'S(coad_'

Ouiz’

Deno: Do wcheal ﬁnu'aﬁ



4) Frfqumui (*CMPOral &SchF)

g Fh‘-qwﬂg desonbes e rae gb whicle e

pation  Mpeafs. T sl rauﬁh(ﬂ gm o number a)t crests 1wt
puss My given lowhan i one second. The definihm ¢

“lh“quﬁ = l/r.en‘ao‘ nits: .Hﬂ+% Hz - I/see

:DEM(): W, 0.a.S

- ao end

T wiing

““C’\SI‘M ‘ouj - aob'usl‘ {yeq% W UW ,/MBLUU Vs ’ﬁw
5 Wave speed| (spahal andh lemporaf)

Tuis  desorbes e SJ;w.zd with ohice e pgﬂem Mowes . lo  delonme
-}&i:./ obsenre e wane oF hoo inskauafs . Then

Wawe  Spa/ = dstanet baveled by peden
< time  elgpsed  behvenn inshuls

Mits = WL‘T/RMNJ(
M{S

Dlide 3

W gneed cre con show Hat F s always e Hat

Wae speedl = wauelms}& X \;xequmﬁ 5= Axf

e
lue  Speed of 4 wave deporndds on - Y meddum:

* s*‘n‘ng ~ dpedds on sension ,  Mass per med)
k  Sound ol kempratu

¥ light 2 .ir\ o Vo Uin

' speech of helit= ¢ = 3, Ox0OM (s
LP“ g




1 Wavelength, frequency and speed for continuous waves

The PhET animation “Waves on a String” allows you to visualize transverse waves on a
string. Find the animation at

https://phet.colorado.edu/en/simulation/wave~on-a-string

and
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open it. Adjust the settings as follows:

Check the button “No end” at the upper right.

In the control panel at the bottom, adjust “Damping” to none.

In the control panel at the bottom, adjust “Tension” to medium.

In the control panel at the bottom, check the “Rulers” and “I'imer” buttons,
Leave the frequency on its default setting 1.50 Iz,

Check the button “Oscillate” at the upper left.

Pause the wave and use the ruler to determine the wavelength of the wave,

Play the animation and use the timer to determine the period of the wave. Determine
its frequency. You can use the “Slow Motion” option. This does not affect the timing.

Use the rulers and timer to determine the speed of the wave

A géneral rule for any continuous wave of this type is
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speed = wavelength X frequency.

Using your data verify whether this general rule is correct.
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