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Describing a wave

A wave i carries energy, not matter.
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| All waves reflect, refract and
rarefaction diffract. Speed v = fA.
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Reflection

L Light

Refraction

m angle of incidence = angle of reflection, from the normal ;%4;

= the incident ray, reflected ray and normal lie in one plane

The normal ;%% is the line at 90° to the surface at the point of incidence.

normal

incident ray

air

glass
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bends towards the normal (i > 1)

Light bends as it changes speed.
Refractive index #751%:
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Total internal reflection

L Light

Lenses and dispersion

Light going from a denser medium towards a less dense one: if the angle of incidence is
greater than the critical angle |55 3, it reflects entirely. Optical fibres use this to
carry signals.
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Violet bends most, red least: red, orange, yellow, green, blue, indigo, violet.

EM spectrum and sound

L_EM spectrum and sound

The electromagnetic spectrum

All travel at 3.0 x 10%m/s in a vacuum.

Radio — gamma: frequency & energy rise, wavelength falls.

wavelength gets shorter
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wave

ultra- X-rays gamma
violet rays




Sound is a longitudinal %)% wave of
compressions [£45 and rarefactions #ii.

®m needs a medium 4)/fi — not a vacuum v— 2 x 85 = 340m/s
u we hear 20 to 20000 Hz 0.50

Topic 3 — key takeaways Check yourself

o A wave: f=50Hz, A =4m — find v.
o Wave equation o Light

v = f); transverse vs longitudinal reflection i = r; refraction n =
sin i/ sin r

o Is sound transverse or longitudinal? A

e What happens above the critical angle?

TIR Spectrum
o o P Which travels faster in air: light or

o sound?

above the critical angle; optical radio — gamma: energy rises
fibres

I Answers 1. v=f\=200m/s 2. longitudinal 3. total internal reflection 4. light




