Phase of Waves

nss)= f =13 (* Frequency #)
¢ =90; (» Phase %)

¢
P'Lot[ {S'in[z n ftl, S'in[ 2mft+2m —]}, {t, o, 2}]
360
1.0 I
0.5;
Out[57]= ; 10
o5l
1ok

Adding Waves

nss= =13 (# Frequency %)
@ =90; (+ Phase %)

[
P'Lot[ {S'in[ZTr ft]+S'in[27'rft+ 27 —]}, {t, o, 2}]

360
15

0.5

out[60]= M W M P W M
0.5 1.0 1.5 20

-0.5

-1.0




2 StandingWave_v06.nb

Animation #1:

Inei]= ampl =1.0;
amp2=1.0;
Manipulate[Animate[Plot[{ampl Sin[2Pi (x+t)], amp2 Sin[2Pi (x-t)],
amplSin[2Pi(x+t)]+amp2Sin[2Pi(x-1t)]}, {x, 0, n}, PlotRange - {-2, 2},
PlotStyle -» {Blue, Green, {Red, Thickness[0.010]}}], {t, 0, 2}]
, Control[{{n, 2}, {1, 2, 3, 4, 5}}]1]

o7 sl

Out[63]=
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Animation #2:

ine4:= open = {Thickness[0.02], Green, Line[{{-10, -2}, {10, -2}}], Line[{{-10, +2}, {10, +2}}]};
Manipulate[
Animate[
Plot[{Sin[2Pi(x+nt)+ st phase]+Sin[2Pi(x-nt) + 5t phase],
-Sin[2Pi(x+nt) + 7t phase]-Sin[2 Pi (x - n t)+ 7t phase ]}, {x, 0, n/ 2},
PlotRange -» {-2, 2},
PlotStyle -» {Blue, Blue},
PlotLabel -» {"Frequency = ", n},
Axes - False,
Epilog = open
1
b {t, 0’ 1}]
, Control[{n, {1, 2, 3, 4, 5}}],
Control[{{phase, 0}, {0 —> "Pressure'", 1/ 2 - "Displacement"}}]]

[x 250 s]
phase I Pressure  Displacement |

: J (AFIE]

Frequency = , 1

out[65]=




4 StandingWave_v06.nb

Animation #3:

ineel= closed = {Thickness[0.02], Green, Line[{{-10, -2}, {10, -2}}],
Line[{{-10, +2}, {10, +2}}], Line[{{0, +2}, {0, -2}}1} ;
Manipulate[
Animate[
Plot[{Sin[2 Pi (x+n t)+ 5T phase]+Sin[2Pi (x-nt) + 5T phase],
-Sin[2Pi(x+nt) + st phase]-Sin[2Pi (x-nt)+ st phasel}, {x, 0, n/ 4},
PlotRange - {-2, 2},
PlotStyle - {Blue, Blue},
PlotLabel -» {"Frequency = ", n},
Axes = False,
Epilog - closed
|
b {t’ 0’ 1}]
, Control[{n, {1, 3, 5, 7}}1,
Control[{{phase, 1/ 2}, {1/ 2 —> "Pressure", 0 - "Displacement"}}]]

n I 1 3 | 5 | 7 |
phase I Pressure  Displacement |

¢ B MEREIE]

Frequency =, 1

Out[67]=
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Plot #1: Make a Saw-Tooth Wave

ines)= fun[x_, ¢1_, c2_, c3_, c4_, c5_] :=

clSin[2 7t x]+ c2Sin[2 w2 x]+ c3Sin[2 w3 x]+ c4Sin[2 w4 x]+ c5Sin[2 7T c5 X]

ineg)- fun[e.1, 1, 2, 3, 4, 5]
outje9l= 7.69421

in70r= Manipulate[
Plot[fun[x, c1, c2, c3, c4, c5], {x, 06, 1}, PlotRange » {-2, 2}],
{{c1, 1}, -1, 1, 0.05},
{{c2, 0}, -1, 1, 0.05},
{{c3, 0}, -1, 1, 0.05},
{{c4, 0}, -1, 1, 0.05},
{{c5, 0}, -1, 1, 0.05}]

a F

c2

c3

c4

c5

[ J O N |

out[70]=
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Plot #2: Make a Square Wave

in71]= Manipulate[
Plot[fun[x, c1, c2, c3, c4, c5], {x, 0, 1}, PlotRange -» {-2, 2}],
{{c1, 1}, -1, 1, 0.05},
{{c2, 0}, -1, 1, 0.05},
{{c3, 0}, -1, 1, 0.05},
{{c4, 0}, -1, 1, 0.05},
{{c5, 0}, -1, 1, 0.05}]

c1 F

c2

c3

c4

c5

COCICIC)

out[71]=
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7

Plot #3: Challege: Make a different Saw Tooth

In[72]:=

2r-
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inel= Manipulate[
Plot[fun[x, c1, c2, c3, c4, c5], {x, 0, 1}, PlotRange - {-2, 2}],
{{c1, 1}, -1, 1, 0.05},
{{c2, 0}, -1, 1, 0.05},
{{c3, 0}, -1, 1, 0.05},
{{c4, 0}, -1, 1, 0.05},
{{c5, 0}, -1, 1, 0.05}]

a i

c2

c3

c4

[ J T O |

c5

out[86]=
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Plot Beats:

in74l= fl = 4403 (» Frequency *)

f2 = 444; (» Frequency %)
Plot[{Sin[2mr f1t]+Sin[2m f2t]}, {t, 0, 1}]

out[76]=

Hear Beats:

n77= fl = 4403 (» Frequency *)
f2 = 444; (» Frequency %)
Play[{Sin[2 t f1t]}, {t, 0, 1}]
Play[{Sin[2 r f2t]}, {t, 0, 1}]

o m

) = 1s | 8000 Hz

o %

) m 1s | 8000 Hz
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insil= fl=440; (» Frequency =)
f2 = 444; (» Frequency %)
Play[{Sin[2r f1t]+Sin[2 f2t]}, {t, 0, 1}]

) m 1s | 8000 Hz

Synthetic Instruments #1.:

ing4)-= Play[fun[440x , 1,1/2,1/3,1/4,1/5], {x, 0, 1}]

out[84]=

) m 1s | 8000 Hz

Synthetic Instruments #2:

ings)- Play[fun[440x , 1,0/2,1/3,0/4,1/5], {x, 0, 1}]

o %

) m 1s | 8000 Hz



