Wave Properties

IB PHYSICS | WAVE RESONANCE







What is a Wave?

A wave Is a disturbance that
carries _energy through
matter or space

matter through :
which a wave travels » med|u M




The medium particles
oscillate back and forth




Two Types of Waves

(R

Examples:
* Ripples in a pond
* Light Waves

Examples:
« Sound Waves
 Earthquake Waves
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Amplitude A [m]
Wavelength A [m]




Waves and Energy

/vw\ t Amplitude = @ Energy

A~~~ | Amplitude = @) Energy

/\\/ 1 Wavelength = ) Energy

/\/\/\ | Wavelength = ) Energy
-




L abel this wave

Can you identify the wave properties from this diagram?

A - \ /

B NS NS

Amplitude? D Wavelength? C
-







Symbol

Frequency Cycles per second  f  [Hz]
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: ®
Wavelength is related to frequency
/\ Longer wavelength
\ Lower frequency
Shorter wavelength
Higher frequency
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Pitch is Related to Frequency "

High pitched sounds have _high frequencies

JAVAVAVAVAVA

Low pitched sounds have __low _ frequencies

NSNS\




Sensing Pitch

Sadly, the range of Frequency

frequencies that we can hear 8,000 Hz

diminishes with age... 10,000 Hz
BACK IN MY 12 000 Hz

o 14,000 Hz
16,000 Hz

A 18,000 Hz
REQUENCY,WAS
w§TA RADIO DIAL 20,000 Hz




Wave Speed Equation

Speed = Frequency x Wavelength

V. = f x )\

Symbols

Units

]
T
L,
X
3,

[m s77]
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IB Physics Data Booklet

C.1 Simple harmonic motion a=—-w’x

C.2 Wave model v=fA=




A piano string vibrates with a

frequency of 262 Hz. If these sound
waves have a wavelength in the air of B=
1.30 m, what is the speed of sound? Z

f=262Hz
A=130m p = fA=(262)(1.30)=340.6 m/s

v =77
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3
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4s

\ Amplitude

2 m

Frequency

0.25 Hz
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One Final Question...

The crests of waves passing into a harbor are
2.1 m apart and have an amplitude of 60 cm.
12 waves pass an observer every minute.

What is their frequency? What is their speed?

12 waves 1 min waves —
Tmir . 605 =025 v f)[
l = (0.2)(2.1)
f=0.2Hz =0.42ms1
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