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Q2
An ultrasonic sensor is a sensor that measures distance using sound. A short pulse of
sound waves travelling at 333 m s' produces an echo from a wall. The echo arrives back
at the sensor 0.12 s after the pulse is procduced.

{(a) Calculate the distance from the sensor to the wall.

distance = ... [2]
The wavelength of the sound wave is 30 mm.

(b) Calculate the frequency of the sound wave.

frequency = ...cccceevieeicnnnniinnnn [1]

The sound wave produces compressions and rarefactions in the air as it passes.

(c) Calculate the distance between a compression and the nearest rarefaction.

distance = ........cccoiiiiiiiinnne . [1]

(d) State two reasons why such sensors must operate at ultrasonic frequencies.

....................................................................................................................................

Q3

Explain how sound is transmitted from the loudspeaker to the ears of a person. [2]

......................................................................................................
......................................................................................................

------------------------------------------------------------------------------------------------------



Danyal Education

“A commitment to teach and nurture”

Q4

Contact: 9855 9224

A hammer is used to strike one end of a 900 m long hollow metal pipe. A data logger connected
with a sensitive sound detector at the other end registers two sounds at an interval of 2.3 s
between them. (Take speed of sound in air = 330 ms™)

a. Explain why there are two sounds registered at an interval of 2.3 s apart.

[1]

b. Calculate the time taken for sound te travel 900 m in air.

c. Calculate the speed of sound in the metal pipe.

[1]

(2]

d. The hammer is then used to hit the pipe again. The figure below shows the waveform that
is registered by the data logger. The waveform represents the sound in the metal pipe.
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On the figure above, draw a new waveform to represent the new sound wave that is

formed when the hammer is now hitting the pipe with more force.
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Answers
Sound Test 2.0

Q1

(a) The ultrasonic sound wave is beyond the audible range of frequency of the
human ear. [1]

(b) T.he sound wave will be reflected from the window of the bus and the
distance measured by the camera would be the distance between the

camera and the window. [1]

(c) time = (2x2.4)/340 [1]
=  0.0141s [1]

(d) It cannot be used in space [1]
because sound waves cannot travel in vacuum. [1]

Q2 _ L o
a | Dist = spd x time or dist = 333 x 0.06 or dist = 0.5(333 x 0.12) | M1
Dist =20 m L A1

b v =fA or 333 =f(0.03)
f=11100 Hz B1
c 15 mm B1

S Y

d Noise pollution / disturb other humans .
Background noise doesn't affect operation |

m.m
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