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⁕#T/ ZM *D:RM �TM �(رM S# رW به Z�T1 �TM #&T!با بر
M &# #T/ ZM�M Hر) س"ت� برQ LWه Z	TM	� =ر S Y#S	D:Qاس�RM Zر به �شE B[ H\DرU با #	RMه 1<ر⁕
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Film 1 & 2
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• Longitudinal Open at both ends

• ƒn = n v/2L   (n = 1, 2, 3, 4…)



• Longitudinal Open at One end

• ƒn = n v/4L   (n = 1, 3, 5, 7…)
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▲ �&T1 به Z[س\@\اTM �]� GT6 ه� باITI 8TQ S# رW &# $[$ش� *QاC&#  =ر	ب7ه #	&
▲$/ $W	T! ر�E&)ه بITI &# U#ا�,[	 Z�T1 �TM *QاCه =رITI GT6 .WاC با
▲/ ZM H\Dر# �ش= LW S �S( LW YاW *QاCبا =ر U#ا�,[	 �TM �(سربا S# YاW هITI &##T
▲ YاW هITI &#(سربا B[ YاW *QاCبا =ر U#ا�,[	 �TM �#5 =ر@=  ZM H\Dش�T/#

ر RC B[ &# ZM,ر� M:مW$M ]TاTQ YساZQ با =رCاQ,هاJ�"M Y> به W �&T1م(Mا�RM Oش
/�Q� S #Tه به ZM U$QTR/ -TE &س$ �اH1 برQ LWهQ� Zها 	ست

Film 3 & 4
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Quiz

A duck is flying overhead while you stand still. As it moves away, you hear its 
quack at 190 Hz. Because you are a brilliant naturalist, you know that this type of 
duck quacks at 200 Hz. How fast is the duck flying?



NEXRAD

• NEXt generation weather RADar

• Sends out radio waves

• Wave bounce off water drops in storms

• Radar receives echoes

• Computer checks to compare the frequencies

• Can compute to see how fast the clouds are spinning





Ultrasound

Used in obstetrics to examine a fetus, used to examine some organs, and 
blood flow

High frequency sound aimed at target
Sound reflects at boundary of tissues with different acoustic impedances
Computer compiles picture from where echoes come from



Cavitron Ultra Surgical Aspirator

Used to remove inoperable brain tumors

Tip of instrument vibrates at 23 kHz

Shatters tumor tissue that comes in contact

Better precision than a knife



High-Intensity Focused Ultrasound

Sound is focused on a region of the body.  

The waves entering the body don’t do damage

Only damage done where focused (like sun and magnifying glass)

The focused energy at target causes heating which kills abnormal cells



Doppler Flow Meter

Transmitter and receiver placed on skin

High frequency sound emitted

Sound reflects off of blood cells

Since cells are moving, Doppler effect exists

Computer can find rate of flow by counting the returned frequency

Used to find areas of narrowed blood vessels 

Narrowest area  fastest flow


