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gt ﬂ'anding'Waves

Mgnding wave /s the result of two
dentical. yaves tra veling in opposite
direstions, It hias stationary nodes and

antinodes.

Standing Waves
Animation

%nod e, themedium. is not displaced
as the Wayes pass through each other.

Did yougetit? No-des
are pomts of no des-
placement. No-des!!
«Novrthat's physics

humoz at itsbest!
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antinode, the displacement
caused'by‘the interfering waves is the

largests

Nodes: B, C, D
Antinodes: A, E, F

pevery mediumorfixed length, there are
natural frequencies of vibration that
prodiceresonance

Fundamental frequency ~ the lowest
frequencylongest wavelength) that will
produce resonance

Fundamental mode ~ the standing wave
pattern for the fundamental frequency; it has
the fewest nodes and antinodes

Overtones ~ natural frequencies higher
than the fundamental frequency
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SONANCE LENGTHS OF A
* GIOSED AIR COLUMN

I column that is closed at one end and
atithe other is called a closed air

columiri,

Ifa tuﬁhg forkis held over the open end and
the length of the column is increased, the
loudness of the sound will increase very
sharply for specific lengths of the tube, called
resonance lengths.

Different frequencies produce different
resonance lengths.

ESONANCE IN A CLOSED

~ 4 AIR COLUMN

Wance Occursin an air column when the
IeRgth oithe air column supports a standing
wave.

Thetuning ferk produces a sound wave that
travels down the air column and is reflected
at the closed end. The reflected wave
interferes with the the wave from the tuning
fork, producing a standing wave.
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ESONANCE IN A CLOSED

~ W AIR COLUMN

tanding wave has displacement
nodes & a.ptinodes. The greatest

displagement occurs at the open end
(this will be an antinode) and the least
displacement will occur at the closed
end (this will be a node).
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ESONANCE IN A CLOSED

" 4 AIR COLUMN

hortest tube that can have an
antinode at one end and a node at the
otherJ 17'4 of a wavelength

Lengthening of the tube will give
additional resonances for a given
frequency (3/4 ., 5/4 », 7/4 i etc)
The spacing between two successive
resonances is 1/2 of a wavelength

ESONANCE IN A CLOSED

" 40 AIR COLUMN

@_’lance lengths of a closed air
columm: »

-

Resonance frequencies of a fixed-length
closed air column:
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" OPEN AIR'COLUMNS

Bhopen tube will have displacement
a es at both ends

The shortast tube that can have an antinode
at botilends is 1/2 of a wavelength

Lengthening of the tube will give additional
resonances for a given frequency (2/2 %,
3/2 %, 4/2 ) etc)

The spacing between two successive
resonances is 1/2 of a wavelength

RESONANCE IN AN OPEN AIR
4 COLUMN

@nance lengths of a open air
column:

-
-

Resonance frequencies of a fixed-length
open air column:

June 23, 2015



4.5 Standing Waves (June 17).notebook June 23, 2015

@@&MM&LL@OMM}
@ — V:'A(:
(esonkhl
¢
V‘esahmm V= 7‘4
Example |
| > =/
L2900 (dosd) . L(l
= 35 = = 34Bms 9.0om = A
) A
) hedb qu 39 Lo §A
) [ t
/é 3(.0(’M> (\77 = SL’%W\)
C:;@ Ly = Y5om
C) vz%£
f=v
A
£ 343ms




4.5 Standing Waves (June 17).notebook

%ymphs of Resomance

Bulhons Do~ b pondidiinn Hak & bt Sams LM!’I«
(Lx. W65 tha Sme ha&quqQ (j

Y driva Pmk»lwvs heo Qwr{-

th'ml)u

Busomene im MMLMAD ( vehicke on & di{ road )

= loose componamks tn th oV gy Ve (o
Vibrake amd (am%(lo 0 Witk n Lingt G H\j\"

if ot ahuced & »@AJWWA kv

g W (ﬁ“ \}lbn"hwg\:mamﬂ; bw.,.,\Ps wr/wﬁ

(fhn b finp don !

gtm@mﬁ Wit @W
= o wie glaso (ool o pwooh(
(9'(L\JL (mu runnu\ (\AN./ Q\v\ a(:)wd
»{’l¢(\w\° %Dass 32% ”{"

- opis Suszrs Cam break ﬂ»\ss.

Medhimical g‘dw_ fre

- Studhans L mea wm{abu m
be Shw\ﬂmmA o FVMIM &M«Mx

fesonom@ -

= Shrong Wendss (&AM\ABWJ‘“
Cn a?f ao#h/dn,/.,,\j fow amd i

Stribhunt, many restmall
=~ esonmu shadd b avoided

- Tecoma ?\lqrrows Eﬁéﬁ/
Muaic
T oo PPs frmmfm(s Lw]'(s wind ching)
(i vibeabs o 2 fubs win W”mM&ﬂ]ﬂWj)
" Sfting inshamants [ pisas quutet  uiflin el
(Shiwj fhet Uibrabts Wtk 4 Trgomank &zqﬂﬂ\“a)

It hamonic

/_\ Q («M ikl node
%\\_/ " Lm,j(\h p—
@(uhamua )

hz,,/(;ﬁw o m i Tnd hatmoni ¢
‘
f<>©<>?€ i hamoc

7\ “ ! w\h node -

SHomding wan ]whms
(Qsmmus)

June 23, 2015

10



4.5 Standing Waves (June 17).notebook

M(crowows

- ke wleades hawe & wedural (esomand (vuﬁnw:«zj
D{ 2490 MHz A

= MUOwars Qe e(échDMMQV\LKL RN (wm(w){/k
5 aownd (om or 10 ) A

- MiUrpwndy oN W/ﬂwf(d L /\:»L\‘L]
Surfaus amd @m 1C)rrv) Stamding gt s
— o wWh (S MSW Yo resonate e
: Vade ad el Som fhe magnsvon
MiCcow s ao%’ha it Yadiaded Liom LUMA@ e

— MUoams ont absmbed by i

Wold n milendes on ﬂefmcﬂ ond camn Tl dechrors fo
OS(L(,(MQ.

— Tro&««oikj Kanwkc W% - Qm,a ?ks W .
T WMicowmaLy g waJL'.

Eluwkrical regaomoms
radco s(@m(s &> ((qoﬁwlmb;l? must madch
( funer aed o madch )

1031 My
03 % 10°Hz

&AM{ OSC(:((ML&I ’ ‘ '
2 W{«) 2 s watorie | 1A bxki(mh (Y ?l&ye{mtt

- preste on a TAM} {fﬂﬁw Ot ‘«&Kw(' .
AR fo betome PoSL{-{\,{ + T 1B thdnu{ .

- od A cruck = resonm occuBinty

Cirut Wl o ostlakig Db mefohs fy

patundd Uibradim O(ﬂ, o\j%d ,

~ wed (g Mio(b?l\mdol b PAasHUAL SMSAS
- \N/\\j PreLise (wsed n eladronic clodsy &

wod they
Cradoue (-
= Tesonomun Witk fl jrw\l\w jwf; Wt (07

June 23, 2015

11



	Page 1: Jun 23-2:37 PM
	Page 2: Jun 23-2:41 PM
	Page 3: Jun 23-2:43 PM
	Page 4: Jun 23-2:44 PM
	Page 5: Jun 5-12:13 PM
	Page 6: Jun 23-2:47 PM
	Page 7: Jun 5-12:28 PM
	Page 8: Jun 23-2:48 PM
	Page 9: Jun 5-12:36 PM
	Page 10: Jun 11-11:54 AM
	Page 11: Jun 11-12:32 PM

