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QUESTION 1

I. Multiple choices: Write True or False against each letter corresponding to
the following statements as they apply to acoustics and health.,

a) If the wavelength of the sound is small in comparison with the size of an obstacle, the
sound is reflected or scattered in many directigns.

b) The two branches of the stapes, anterior and posterior, end in the foot-plate that fits
into the oval window.

¢) There is no essential physical difference between the sonic and vibratory forms of
sound energy.

d) The primary function of the middle ear in the hearing process is to transfer sound
energy from the inner ear to the outer ear.

e) When disease is confined in the outer ear and middle ear, the resulting hearing loss is
conductive.

f) When hearing thresholds are measured, essentially it is a person’s ability to hear pure
tones that is being measured.

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

h) In a homogenous medium, the speed of sound is independent of frequency.

i) If the person hears just as poorly by bone conduction as by air conduction, then the
hearing loss can be due to damage to the deep structures of the ear.

j) Permanent Threshold Shift is the greatest immediately after exposure to excessive
noise and progressively diminishes with increasing rest time as the ear recovers from
the apparent noise over stimulation.

k) Sound is any pressure variation, in air, water or some other medium that the human
ear can detect.

(22 marks)
Il. Name three most important risk factors that affect the degree and extent of
hearing loss.
(3 marks)
QUESTION 2
a) Describe an andiogram and how it is used in determining hearing loss
(12 marks)
b) Describe the important variables in the development of temporary and permanent
hearing threshold changes.
(6 marks)
¢) Describe Communication Problems: Hearing versus Understanding
' (7 marks)
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QUESTION 3

a) Describe the two types of hearing loss
(8 marks)

b) The sound pressures of the sound propagating in a duct vgere measured in the
indicated areas and were found to be:

Prns(1)=2.12 x 102 Pa Prms(2) = 2.1 x 10% Pa

Prns(3)=1.92x 102 Pa  Prys (4)=1.8x 102 Pa

The dimensions of areas 1, 2, 3 and 4 of the duct are 0.7m x 0.7m each.

1 2

3 4

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

4
NB: W=3 p*™sg. where pC = 420 RAYLS.
1=
pC
(5 marks)
¢} 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.

Freuency | Hz 63 125 250 500 1000 | 2000 | 4000 | 3000

Sound
Pressure | dB 64 83 69 56 55 50 50 49
level

(12 marks)

QUESTION 4

a} The background sound pressure level at a point is 65dB. Sound from a fan increases
this to 78dB. What would be the sound pressure level due to the fan alone?
(7 marks)

b) A 3m x 5m door is located in a 15m x 8m wall. The door has a sound reduction index
of 10dB while that of the wall is 15dB.Determine the sound reduction index of the
combination,

(7 marks)
¢) A worker in an engineering workshop is exposed to the following noise levels:
86 dBA for 1.5hours
88 dBA for 2houwrs
93 dBA for lhour
Determine the daily personal exposure (Lgp,q ) for this individual.

(7 marks)
d) What is the frequency of the predominant tone that would be emitted from an axial
fan with four blades rotating at 3 000 rpm?

(4 marks)
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QUESTION 5
i.  Describe how a noise survey is carried out.
(10 marks)
ii.  Describe the four classes of hearing protectors
: (12 marks)
fii.  Describe the purpose of an assessment of noise exposure ¢
' v (3 marks)
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FORMULAE:

4
. W= Z 2ImEWS where pC = 420 RAYLS
i=1

2. SPL = 10 log (pi/po )>
NR=104og;o=TA,
TA,

)

SPL= 10 log 10 [ £ 10 571
SWL= 10 log W/W,
w

N oo

A
I = PmsOT P rms = (I pC)2
pC
S.ILL =101ogjo (ep)
_ Sa
T 1-&

o »

10 =88+ Sy dx+....
Si+ 8,
11. SPL = SWL + 10 logy { ,22+3}

12, T =%261Y
sa
_ 0.161V
3. T=- S[n ( 1- &)]+4mV
14.7= p?/ng
pi-/pC*

15. TL=10 log 10 []

_ 1 0.227

T 121x10-4 yr—1 In( S )
.. . 1

17, Radiation Intensity « =

16.
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