Waves, Sound, and Physical Optics

AP Physics 2 = Unit 14

AP Physics 2

Waves, Sound, and Physical Optics

What we will cover

1 = Wave types and properties
2 | Periodic waves

3 | Polarization

4 | The electromagnetic spectrum
5 | The Doppler effect

6 | Interference and standing waves

7 | Diffraction and the double slit

Wave types
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= Wave types

Wave types

A wave i carries energy, not matter — the
medium jiggles in place.
m transverse #Eif: medium moves across
the travel (string, light)

m longitudinal %)jf7: medium moves along
it, in compressions (sound)

Waves
superpose to reinforce or cancel

Periodic waves

Waves, Sound, and Physical Optics

L Periodic waves

Periodic waves and polarization

transverse waves — a filter passes
v= 1A, f= T one plane of vibration. Sound can-

Speed is set by the medium: raise f and A not be polarized.

‘ Polarization {5 works only on
1

shrinks.
Reflecting off a denser medium flips a wave
170Hz at 340m/s: A = 2m. over (inverted).
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L EM spectrum

The electromagnetic spectrum

An electromagnetic wave FE 77 is
oscillating E and B fields — no medium
needed.

All travel at ¢ = 3 x 108 m/s; they differ
only in frequency.

Diffraction
reveals the wave nature of light




Waves, Sound, and Physical Optics

L Doppler

The Doppler effect

The Doppler effect 51377 the
observed frequency shifts when source and

observer move relatively.
— higher f
m approaching = bunched up, higher // \

pitch [

m receding = stretched, lower pitch \\\*
lower — /

The redshift 217 of galaxies is —
Doppler proof the universe expands.

Interference
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Interference and standing waves

Overlapping waves add point by point
(superposition Z fiiJE1H):
m constructive fE{<T % crest + crest
= bigger
m destructive tHiET#: crest + trough

= cancel /\ \/
ode
A standing wave 3Eif7 has fixed

nodes %5 and antinodes s —
only certain wavelengths fit (musical
notes).

antinode
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Diffraction and the double slit

Diffraction 7;75f: waves spread through
gaps and around obstacles — most when

the gap ~ \.
Young’s double slit — bright fringes

screen

dsin @ = m\

A grating {75176t (many slits) sharpens
them into thin lines.

Thin-film E[ETF 4% interference
colours soap bubbles and oil slicks.
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L Recap

Unit 14 — key takeaways

0 Waves e EM spectrum

v = f\; transverse vs longitudinal; all travel at ¢; differ only in fre-
only transverse polarize quency

e Doppler o Interference

approach raises pitch; redshift standing-wave nodes; dsinf =
shows expansion mA for the double slit
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Check yourself

Double a wave's frequency in the same
medium — what happens to A?

Can sound be polarized?

A siren speeds toward you — higher or \/\\/

lower pitch?

What is a point that never moves on a
standing wave called?

| Answers 1. it halves 2.no 3. higher 4. anode




