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Speed of sound in air
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bstract:
+  The aim of this experiment: To Jmp He ,glggeop €F Souno, in air al rem Jemp-
2 al Zero € & *LJ'M' *ftp’e dcpia-;)j‘ic cul—;)ﬁcien* at 0C, Alss +o$4uo!fj
thoeffect ot dempercll o e
By using the cmpuker that s Connec/eo’ to Be System o caleulate g measul€

the time X e SpeeJQfSOMJ, < l?j ush9g a Hermomeler 4 lo:j changng fﬁe fempP (T) |

* The main results: o fond the e \{re o} ?f T2
A reom Temp > C= 354 F § m/S He ,sf;ggd ,f Soma’ e
At Zere ¢© = C= 303.ll m)S :
Theory: 158 (JCJ'UJ)G IIC cwﬁC:EﬂJ Qf O C‘ xz "2 | A

Sound waves are mechanical waves which need medium to transfer. They transfer .
as pulses or compression waves (longitudinal wave). The speed of sound waves :
depends on the properties (compressibility and density) and the temperature of the

medium.

It was found that the speed of sound in air depends on its ability to be com
(Bulk modulus k ) and its density p as in eq. (1)

K
c= =
J;

The bulk modulus is related to the pressure of air P via the
eq. (1) will be

’P
Cc= Y;

where ¥ is the adiabatic coefficie
pulse is formed there is no.
the surrounding which means that this |
coefficient is needed. _; “' %
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time at any temperature the speed of sound will be evaluated immediately as you
defined ¢ = /Aty in the setting at first.

Safety notes:

The plastic tube of the apparatus for sound and speed can be destroyed by excessive
temperatures.

- Do not heat it above 80 °C. e
- Do not exceed the maximum permissible voltage of 25 V (approx. 5 A) for
heating filament.

Data and Calculations:

= Speed of sound at room temperature

1 s;=0M4lo +000] m |s;=0:495 & 0:00l m l
L 3l
Aty () Atgy, (S) r
1 0.c009330 0. 0003258
2 G, 0009362 0.000326%
(B3 6.0009 340 0.0003330
4 a. 0009340 0,0003350
5 o 000115 0.0003215 .=
Avg. |ty qpg =0.0009358+0:0000015S | t3 ayg =0,0003284 F0. \

- As=s5,—5; =0:2|5

- At= t1 ,avg tz,avg = 0.00060-7"’
e _— = 353.96F73| m/s 7
ac _ As,+Asz +At;+Atz N
c As At el 1280 ¥ -
AC:C‘(AS,‘;AS;_'_A@!’." = )
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Aty (S)
0.00093 85
0:0009942
0. 0009 423
0. 0009455

0:00094Y35
AtAl,avy =0 oooq‘lﬁg + 000000 )Q_ S

s=c.Aty = 0:333720F% M

- Take a measurement every 5 °C

n 9°C c (m/s)

1 30.! 299 .06l
2 35.6 394939
3 Yo % 330.%26]
4 4Hs5.5 230+ 6 #6
5 50:92 33%.409
6 55.8 339943
Z fo-0 Y. 293
: és-| 24Y4.037

9

10

The sound velocities are plotted in the Temperature
temperature while the measurements running. Byw_;
be confirmed easily. From the graphc vs.d find

- The speed of sound at zero Celsms ﬂ,—i
- The adiabatic coefficient at zero C

¥= C(o)(f-;L((—;-
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n c® C(m/s)
1 30.1 322.061
2 35.6 324.939
3 40.8 330.761
4 45.5 330.670] |
5 50.2 338.409
6 55.5 339.943
7 60.0 341.783
8 65.1 344.037
Speed vs Temp.
350
y = 0.6528x + 303.11
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0 10 20 30 40 50 60 70
Temp(celesius)
slope y-int
value | 0.652767 | 303.1078
error | 0.050365 | 2.502101
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