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QUESTION 1

Multiple Choice: Write True or False against each letter corresponding to the following
statements as they apply to acoustics.

L.

IT.

a)

b)

c)
d)

Most sounds encountered in noise control problems are continuous spectrum sounds
in which acoustic energy is distributed over the whole range of audible frequencies.

The characteristic of an octave band is such that the upper frequency limit is thrice the
lower limit, and the audible range is then represented by 10 contiguous bands.

The pressure changes produced by a sound wave are known as the sound pressure.

Noise is damaging sound, that is, sound which interferes with what people are trying

-~ to do, or sound which has an adverse effect on health or safety.

©)

Sound with a frequency below 20 Hz is called ultrasound.

)Noise-induced hearing loss involves damage to the cochlea.

g)
h)
i)
i)

k)

The organ of Corti is the centre of the sense of hearing.
Frequency is the number of vibration cycles per second.
Sound with a frequency above 20 000 Hz is called infrasound.

In audiometry, the further a person’s threshold is below the zero line of the
audiogram, the lesser is the loss of hearing.

For occupational hygiene purposes, the sound pressure level is measured to determine
noise exposure.
(22 marks)

Define wave velocity
(3 marks)

QUESTION 2

a)

The sound pressures of the sound propagating in a duct were measuréd in the
indicated areas and were found to be:
Pims(1)=3.2x 102 PaPps(2) = 4.0 x 107 Pa

Pms(3)=2.52x 10-2Pa Py (4)=2.82 x 102 Pa

The dimensions of areas 1, 2, 3 and 4 of the duct are 0.5m x 0.5m each.




b)

Determine the acoustic sound power of the sound that is propégating in the duct.

4
N.B: W=z p"™Ws, where pC =420 RAYLS.
1=1 pC
(5 marks)
An octave band analysis of the noise present within a sports hall is given below.
Determine the overall sound pressure level of the noise in dBA.

O/B centre 315 63 Hz | 125Hz | 250 Hz } 500 Hz | 1kHz 2kHz {4kHz | 8kHz
frequency Hz
O/B 84 73 60 58 55 50 45 40 32
SPL(A)dB
“A” -40 -26 -16 -9 -3 0 +1 +1 -1
weight{B)dB
(13 marks)
¢} If a pure tone acoustic wave has a S.I.L. of 95dB what is the peak value of acoustic
pressure?
(7 marks)
QUESTION 3
a) A simple spherical sound source radiates sound into whole space with lacoustic watts
of power at frequency of 600 Hz. Find the acoustic intensity and sound pressure at
radial distances of 1m and 2m from the source.
. (12 marks)
b) Two sound sources are radiating sound waves of different frequencies and the
individual sound pressure levels recorded are 88 and 85dB. Determine the total sound
pressure level.
(5 marks)
c) The background sound pressure level at a point is 75 dB. Sound from a fan increases
this to 78 dB. What would be the sound pressure level due to the fan alone?
(8 marks)
OUESTION 4°
a) The 1/1 octave band sound pressure levels of the noise from a garbage disposal are
given below. Determine the overall noise level of the garbage disposal.
Frequency
(Hz) 63 125 250 500 1000 2000 | 4000 | 8000
Sound
Pressure | 70 Bl 75 65 53 48 47 46
Level
 (dB)

(13 marks)




b) If an axial flow fan emits 1 watt acoustic noise, what is its sound power level?
(5 marks)

¢) The background sound pressure level at a point is 75 dB. Sound from a fan increases

this to 78 dB. What would be the sound pressure level due to the fan alone?
(7 marks)

QUESTION 5

a) A hydraulic pump driven by a 2kW electric motor hés a sound power level of 90 dB.
What percentage of the electrical energy consumed by the pump is emitted as noise?
(6 marks)
b) Describe the hearing process.
(10 marks)
¢) When measured at the same location four noise sources have sound pressure levels of
89, 87, 78, and 81 dB, respectively. What would the sound pressure level at this
location be if all four sources were running concurrently?
(9 marks)




10.

W=
pC

FORMULAE- ACOUSTIC AND HEALTH

ll‘ms(l)Si, where PC =420 RAYLS.

L= 10 log (pi/po ¥’

NR= 10 logi; = TA;
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