Physics Honors:
The Doppler Effect



What sound does a car make when it drives past you? Why?

Stationary frequency Lower frequency Higher frequency



The Doppler Effect

e As an object moves toward you, the
wavelengths are compressed, making
the pitch higher

e As it moves away from you, the
wavelengths are expanded, making the
pitch lower

Lower frequency Higher frequency



Equation

Is =

fg = observer frequency of sound
V = speed of sound waves

Vo = observer velocity

Us = source velocity

f s = actual frequency of sound waves
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+ Values for moving TOWARD
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Practice Problem

A guitar player plays the C above middle C (523 Hz) while traveling in a
convertible at 24.6 m/s. If the car is coming toward you, what frequency would you
hear? You are standing still. The speed of sound in air is 343 m/s.



Application of Doppler Effect

VISIBLE SPECTRUM

e~ VISIBLE LIGHT PR
—c e
_.—-—'—"—___'_'_'_H_'—F

—

RADIO WAVES

GAMMA RAYS X-RAYS uv INFRARED RADAR TV FM AM

T T T T T T T
0,0001 nm 0,01 nm 10 nm 1000 nm 0,01 cm lecm 1m 100 m




Redshift and Blueshift
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Ok, but how do we know what color a galaxy is SUPPOSED to be?

Wavelength (nm)
400 430 460 490 520 550 580 610 640 670 700

Observed
spectrum

Hydrogen
Helium
Carbon

Nitrogen

Oxygen




