




16.6 Interference of Waves from Two Sources


































































































Constructive Mr
Interference In

in
Destructive Nr
Interference t Nn

Li e flat nothing waves cancel

consider do thepeaks toneup lreinforce
what 5 Thedifference Destructive is

shifted by ta X or 327 or IT etc

whymight waves be shifted Many
possibilities One simple one if the waves

travel different distances e.g

Mathematically the phasedifference here is










































































































Constructive

If SX O 17 27,32 then
the waves line up and interfere constructively

are
constructive SX e m X where

m O Il t 2 an integer
Mathematically
constructive

where me an integer O Il t 2










































































































Destructive
If Sx 7 EX EX
the waves line up out ofphase and interfere

destructively

flat

destructive sx Mt's 7 where
m O Il t 2 an integer

Mathematically destructive

where me an integer O Il t z

Constructive Waves are in phase
Destructive waves are out of phase

by 7 or by IT radians
This works even if both waves don't travel
along the x axis as long as they start
out in phase

Constructive Sr m X
Destructive sr Cmt's X

Mz O Il 1 2







16.7 Beats

    Two sources with different frequencies.

Y

T2

THY2

0.5 S

Net result Amplitude oscillates with a

Beat frequency

This is useful for detecting small
differences Recall doppler example
forig le 000 000 It 2

freflected 5 999 735 It 2

If you combine the signals the beat
frequency fbeat Iforig freflected 265 HE

is easy to detect and measure accurately


