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DECELOPMENT OF A HIGH EFFICIENCY STANDING WAVES ON A
STRING APPARATUS FOR PERFORMING AND EXPERIMENT,
TEACHING AND LEARNING ACTIVITIES IN PHYSICS ON WAVES

AN ABSTRACT BY
THANONG AKKARATHEERANUN

DEPARTMENT OF CURRICULUM AND INSTRUCTION
FACULTY OF EDUCATION, SRINAKHARINWIROT UNIVERSITY
OCTOBER 2012



Teaching and learning physics on waves is difficult since apparatus is required in
order to allow learners to understand easily. However, over 90% of the standing waves on
a string apparatus sold in Thailand is not fully complete due to its frequency cannot
be adjusted. Therefore, the result from the experiment is not entirely corresponding to
theory. This research aims to develop a high efficiency standing waves on a string
apparatus for performing and experiment, teaching and learning activities in physics on
waves.

There are two steps including 1) development and efficiency verification 2) quality
evaluation by five physics experts. There are developments for vibration generator and
power amplifier which is efficient, easy to develop, low cost, and can be used with free
software. This software allows the computer to operate as a signal generator. Efficiency
verification is conducted in 3 parts as follows: 1) varying string tension with fixed frequency
and length 2) varying string frequency with fixed tension and length 3) finding velocity of
the waves on a string. The quality evaluation is performed by five physics experts in four
criteria using an evaluation form prepared by the researcher. The statistic used in analyzing
includes averaged value and standard deviation.

The research result shows that the developed apparatus allows 1) tension frequency
to be thoroughly and continuously adjusted starting from 1 Hz — 1,000 Hz 2) closed
loop of standing waves on string to be continuously displayed starting from 1 to 8 loops 3)
the velocity of waves on a string and linear mass density on a string to be determined quite
accurately with less than two percent of variances from a measurement of the linear
mass density 4) its development to be done easily with cost of materials lower than 1,000
Baht while its quality is equal to the apparatus with price higher than 10,000 Bath 5) well
performing and experiment, teaching and learning activities in physics on waves. The
physics experts evaluate the quality in many aspects and the overall result is very good
that is the average score is 3.77 out of 4.00.

According to the research, the experts suggests that teachers should be trained so
that they can develop the apparatus by themselves since the development is simple, and

low cost allowing students to have more apparatus than what they already have.
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a+b a—b
sina + sinb =2 sin ( ) cos ( )
2 2
e & kx - 0Ot + kx + Wt kx - Mt —kx — Ot
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2 2

= 2 sin kx cos (- Mt)
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U7 1 #Wi61911/3unIN Virtins Sound Card Multilnstrument

4. suidandnflwd SCMISetup.exe azwunindslWiRanamazy 2

Select Setup Language

fErin K

[ Ok, H Cancel ]
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5. liRenmmlunsdaadlusunsuidu English

6. azUnngwihedninisfaasldsunsy  liadnfidu Next madusnsasgy 3

Welcome to the Yirtins Sound
Card MultiInstrument Setup
Wizard

Thiz will inztall Virting Sound Card Multilnstrument version 2.7 on
wour computer.

It iz recommended that you close all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

Virtins Technology

v vilrdines. come

[ Ment » ]’ Cancel J

31.] 3 W19 IaaasldsunTy ¢

7. Wwnwwaznaisanunssanaden asgd 4 1iSan | accept the agreement
uwAeANNYa Next N9dua19as3L 4

Setup @

License Agreement
Pleaze read the following important infarmation befare continuing. o
i

Pleaze read the following Licensze dgreement. ou must accept the terms of this
agreement befare continuing with the ingtallation,

EMD USER LICEMSE AGREEMENT ES

Flease take a moment to read the END USER LICEMSE AGREEMEMT. Use of
thiz product constitutes your acceptance of these terms and conditions and wour
agreement to abide by them.

Thiz program iz protected by copyright laws, trademark, and international copuright
treaties, as well az other intellectual property laws and treaties.

Thiz goftware product is licenzed, not saold. YYou may evaluate the Software for
continuous ¥ days, after which the functionalities will be disabled. You need an i

(%) | accept the agreement

)| donot accept the agreement

[ < Back ” Mext > ]I_ Cancel J

3"]_] 4 winaInIaInzidon



71

8. ldsunsuazlimnuain azfaaslusunsuianlinla pj’l%mmmﬁmumaovlﬁ el
aNUnARUa 1IN a3 C - ﬁnﬂﬁfu’l,ﬁﬂﬁﬂﬁﬂ‘u Next Maduansaizl 5

Setup E
Select Destination Location
Where should Yirting Sound Card Multiinstrument be installed? "
i

L;JI Setup will inztall Virting Sound Card Multilinstiument into the following falder.

To continue, click Mext. [f wou would like to select a different folder, click Browse.

| B n:.qrarn Files\\irtin :5: SCMI ! [ Browsze...

At least 31.3 MB of free dizk space iz required.

[ < Back ” et » ][ Cancel ]

v ° el v = A &
35 wineItrua laInlmauldsunty 9 luaaunaas

HE
a A

v 4 Yo A & & [ .
9. azdinihdraieldinns@aaslusunsvy Usngiu ldadnidw install N1

q

@Tﬁuma@”\igﬂ 6

Setup

Ready to Install

Setup iz now ready to begin installing Yiting Sound Card Multilnstrurment on pour
computer.

<8

Click Install to continue with the installation, or click Back if you want to review or
change any settings.

'-Deslination location:
C:AProgram Filez\Wirting S Chl

[ < Back “ Inztall ][ Cancel J

U6 niNaIRIlRaaasllsunIsng luaauiiaas
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10. ldsunsny azdfiunsfaaslunouiaees  wszdnnguiidrsnis@ans

Q
sl 7
U
Setup EJ
Installing
Flease wait while Setup installz Yiting Sound Card Multilbstrument an pour o
camputer, L

Extracting files. .
C:AProgram Files\Wirting SCHMIMS cing. chi

Canicel

3".1.] 7 ﬁﬁ’]@i’]ﬂiz%’hdﬂ’]ﬁa@]ﬁx‘iIﬂiLLﬂﬁJ% Iuﬂawﬁamﬁ

11. mnﬁfmzﬂﬁﬂg%ﬁwmLLam?TagaLLa:i;umaaIﬂmmw o lﬁﬂﬁﬂﬁﬂaw Next
mm”ﬁumm”agﬂ 8

Information
Fleaze read the following important information before continuing, =
i

‘when vou are ready to continue with Setup, click Next.

Fielease Maotes A

“irting Sound Card Multilnstrument Yersion 2.1 T
“irting Sound Card Oscillozcope Yersion 2.1

Wirting Sound Card Spectrum Analyzer Yersion 2.1

irting Sound Card Signal Generator Version 2.1

Surmbal Corrvention

+] Mew feature/option

-] Remaved feature/aption

1 Improved feature/option

['] Bug fix “

;Jﬂ 8 ‘Hﬁ’]@i’]x‘lLLE*T(?](]“IT@H@LLﬁz‘é%ﬂJ@dIﬂiLLﬂi&J Y

12. llanifaasldsunsn 9 wTasauasazdnnguidwdgd o TwaAnnyy

9

Finish maﬁmmm‘”ﬂgﬂ 9 LLazmia@@T\iLﬂué"ul,a%ﬁ]amq_llitﬁ



Completing the Virtins Sound Card
MultiInstrument Setup Wizard

Setup has finizhed inztaling Viting Sound Card Multlnstrument
on vour computer. The application may be launched by
selacting the installed icohs.

Click Finizh to exit Setup.

Technology

senene, virdins. com

[ <Back |[ Finsh |

Eﬂ 9 1&‘1:(’1@]"10Ltﬁﬂd’hﬂ”lia@@u\‘liﬂﬂmiu 9 L8338 UT0Y

. y A~
13. iams@aaslisunsuy 1e5a3ousanazd ryaﬂmimaﬂﬂmmmﬂugﬂUi'mguu

Desktop 284AaNNILADT a431 10

Mgy Windows 2006 V.8

£ & Advanced Security & Drivers

My £ 9-Paint BN &)

31 10 usaIFyANBoivasllunINuUAti1aa Desktop

[
a A Ao o &

Koo .
14. madalusunsndnltinurilales auidanannguanso

o

L
.

#1198 Desktop
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1AauilI( standing waves %38 stationary waves )  13andnunikNGan lawINUW( node )
a o L oA A o A ' a o . ] | ' o A
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gunadn y, = Asin (kx- ©t) uazaunInIniTuadusanduzl lmifiadeunlunste
Jaunmadu y , = Asin (ka+ )

Tay k foLauadn ( wave number ) uas k = 270/

® AaANUNLTIYN ( angular frequency ) WAz O = 27Tf
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y =y, ty, = A sin (kx - Mt) + Asin ( kx + 0t)

= A{sin (kx- Ot ) +sin (kx + Ot )}

mﬂmmj’luﬁmmﬂﬂmﬁamﬂudﬂ

a+b a—b
sina + sinb =2 sin ( ) cos ( )
2 2
e & kx - 0Ot + kx + Wt kx - Mt —kx — Ot
Awubsin ( kx - Ot )+sin (kx + Ot ) = 2 sin ( )cos (
2 2

= 2 sin kx cos (- Wt)
= 2 sin kx cos Mt
I y = 2A sin kx cos (Ot (1)
wartguaaulusums( 1 )iizUupudelinnwiiduaduafauiineunazandouniuni
1 v v ~ Qs & ~ Crd § § { o Q § { 1
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