AT = Tﬁnal’ = Tinitial

AT=35C-20C=15C

Step 2: Calculate the increase in the speed of sound

MNext, use the given rate of increase to determine the total increase in speed. @

Speed increase = (AT) x (0.6 T—S)

Speed increase = (15°C) x (0.6 T—; y)=9m/s

Step 3: Calculate the final speed of sound

Finally, add the speed increase to the initial speed of sound at 20°C.

v35.c = Uy + Speed increase

v35.c = 343 m/s + 9 m/s = 352 m/s



3.

The total distance traveled by the sonar signal is the speed of sound in water
multiplied by the time it took for the echo to return. @

dfﬂ‘rﬂ! = U X If

dyprar = 1480 m/s X 4 s = 5920 m

Step 2: Determine the depth of the water
The total distance calculated is the round trip (down to the bottom and back up). To

find the depth of the water, you need to divide the total distance by 2. @

d - dotal

Wwater — 2

~5920m

Wwater —

d = 2960 m

4,

The speed of a wave can be calculated by dividing the distance it travels by the time it
takes. The formula is:

d
v= —
t

where v is speed, d is distance, and £ is time. @

Step 2: Substitute and calculate

Given that the distance (d) is 200 meters and the time (f) is 0.05 seconds, you can
substitute these values into the formula:

, = 200m
"~ 0.05s
v = 4000 mfs



Substitute the given and assumed values into the formula:

(1.66) (3.314 I ) (273.15 K)

0.004 X&

mol

3769.96 ——
mol

0.004 X&
mol

2
v=1 942490 ™
S’J_'.

v~97082 1
5

The speed of sound (v) in an ideal gas is given by the formula:

B yRT
"V m



The ratio of the speed of sound in hydrogen (UHE) to the speed of sound in oxygen (
vp,) is:

J"HERT
Vg, My,
Yo, 70, RT
Mo,

Since y, R, and T are the same for both gases (assuming they are at the same
temperature), they cancel out, simplifying the equation to:

Step 4: Substitute the molar masses and calculate the ratio

Using the given molar masses:
* My, =0.002 kg/mol

* M, = 0.032 kg/mol

YHy 0032 _ V16 = 4
vo, V 0.002 B
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