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| NTRODUCTI ON

In the field of Speech and Hearing, there
are training progranms in several different parts of the
country and al so at several different |evels. The mjor
aimof a training programis the devel opment of 'critica
skill'. Such skills in the field of speech and hearing
woul d i ncl ude the know edge of structure and function of
t he organs of Speech Hearing, clinical procedures for

testing, etc.

An inportant aspect of the training
programis the selection of suitable sanples for deter-
mning the |evel of conpetency reached. Level of conpetency
differs with different levels of training. The conpro-

m ses that can be made when trai nees show unequal |evels
of conpetenci es should be considered. Quantification of
prof essi onal experience (like equating it to a per centage

of marks) is helpful in evaluating the candi dates.

In I ndia, preparation of evaluation proce-

dures acquires added significance because of students and
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staff comng fromnmultilingual background. Because of
variation in the know edge and usage of English, students
m ght face difficulty in understandi ng and answering the
guesti ons.

Appr ai sal and eval uati on of the effectiveness
and on-goi ng assessnent of goals and objectives of train-
ing programis essential. Even with prescribed syl abus,
training prograns differ in terns of the enphasis placed
on different areas. The questions included in this
project is an attenpt at attaining the necessary uniformty.

Anot her objective is to get collective inforna-
tion about different aspects so that this can serve as a
guide to those appearing for interviews and conducting
I ntervi ews.

Tests are designed to nmeasure one's conpre-
hensi on of the materials basic to the field. This can
be considered as a reference for setting questions.

The gi ven set of questions are designed to

function as a self-study guide as well as a suppl enent al
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text for courses in Audiology and Hearing Sciences. It
covers sone aspects of the fundanental s of Audi ol ogy.
The questions include the subject areas that individuals
should be famliar with training in Audiology. Its
mai n purpose is to evaluate individual's background in

the field of Audi ol ogy.

Q her objectives include (1) framng questions
of various types covering the sel ected aspects, and

(2) reducing subjectivity and anbi guity.

It can be utilized in the follow ng ways:

a) Can be used in short termand refresher
cour ses.
b) Can be admnistered periodically to eval uate
t he students.
c) Can be used to eval uate trai nees before and
after the training program
d) Can be used to nonitor students' know edge
i n under st andi ng of subj ect.
e) Can be used to discrimnate students' abilities

i n respective areas.



f) Answers to the given questions can be anal ysed
using "item analysis". Hence can be arranged

in gradation.

Types of Questions:

Both qualitative and quantitative questions
are included. Qualitative questions have descriptive
responses; quantitative ones have sinple cal cul ations,

sel ecti on anobng answers etc.

The different types included are:

1. Multiple choice.

Mat chi ng.

Fill in the bl anks.
Si ngl e word answers.
Short - answers.

Probl em sol vi ng.

N o o A w N

Labelling the figures etc.

Topi cs covered: include 3 main parts. Part one has

questions and answers about Anatomy and Physi ol ogy of



t he ear.

Part two deal s with Psychophysics of

Audi ti ons.

Part three is about questions regarding

| nstrunent ati on,

Cal i brati on and Measurenent aspects.
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ANATOW AND PHYSI OLOGY OF THE

AUDI TORY SYSTEM

Ear down the years

What does the history of the ear tell?

Few i nportant nanmes and dat es.

1. Bartol omews Eustachi ens descri bed the eustachi an

tube in

2. Transformer action of outer ear was first descri bed

by I n 1946.

3. Transforner action of mddl e ear was described by

in 1851.

4. Transfornmer action of inner ear was described by

Bekesyin




Answer s

1. 1563.
2. Wener and Ross.
3. Weber.
4. 1953.



Mat ch Maki ng Bureau

Thi s bureau consists of 2 sets of itens.
The task is to match the right ones. Many of the
items consist of parts of the ear which indicate positions

in their nanes.

1. Lateral semcircul ar canal a. Anterior

2. Posterior semcircular canal b. Horizont al

3. Anterior vertical canal c. Posterior

1. a. Ogan of Corti i . Acoustic nedull ar
center.

b. Cochl ear nucl eus Ii. Acoustic papilla.

iii. Ogan of spirale.

I11. a.Medical i. Malleolar |iganent
b. Lateral ii. Ceniculate body
iii. Lemiscus
| V. a. Superior 1. Colliculus
b. Inferior 2. Qivery conplex.

3. Ml leolar Iiganent.

V. 1. Hori zont al a.division of facial nerve.

2. Vertical b. sem circul ar canal



VI .

VI,

VITT.

1.
2
3.
4
5

Superior wal l i

Menbr anous wal |

Lateral wall i . Labyri nt hi ne wal |
Medi al wal | iii. Carotid wall
Posterior wall I v. Tegnental wall
Anterior wall''' v. MNastoid wall

Quter spiral fibres
| nner radical fibres
Tunnel or outer

radial fibres.

| nner spiral fibres

Superior mal |l eol ar
| i gament .

Lateral nall eol ar
| i gnent .

Li gament supporting
I ncus.

Annul ar | i ganent

Anterior nalleol ar
| i ganment .

i. Afferent fibres inner-
vating inner Hair cells

ii. Efferent fibres inner-
vating inner hair cells

iii. Afferent fibres inner-
vating outer hair cells

iv. Efferent fibres inner-
vating outer hair cells.

i. Connects mal |l eus with
t ynpani ¢ menbr ane.

ii. Anterior process to anterior
wal | of mddle ear.

iii. Fromshort process to
fossa incudis.

Iv. Fromoval footplate
to Fenesta vestibuli.

v. Connects nalleus'to
tegnen tynpani.



Answer s

I 1. (b)
2.-(c)
3. (a)
1. a. - (ii) and (iii)
b.- (i)
. a. (ii)
b. (i) and (iii)
| V. a. - (2) and (3)
b. (1)

V1. - (a) and (b)

2. (a) and (b)
V. 1 - iv)

2 i)

3 i)

4 - V)

5 - iii)
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Number Gane

Many questions in this need filling in of
appropriate nunbers. Few require keeping the nunmber
constant and selecting the appropriate itenms. The

section al so includes nmeasures |ike |ength, weight,

tim etc.

1. Name those which occur in pairs in the auditory
system

2. Nane those which occur in 'threes'.

3. The 3+2 conbination in the mddle ear is formed by

and

4. The nunber of outer hair cells is

and nunber of inner hair cells 1is

5. The nunber of neurons originally is

By the tinme they reach the cortex they sumup to

6. Quter hair cell contains hairs; 1 nner hair
cell contains hairs.

7. Only efferent fibres enter

cochl ea.

8. %of efferent fibres originate from

superior olivery conplex and form crossed olivocochl ear

bundl e.



9. About %of afferent fibres connect with'_

whil e remaining innervate

Rati os

1. Efficiency of Bone conduction to air conduction is in

the ratio of

2. Audi bl e sound pressure range between threshold of

hearing and feeling corresponds to a ratio of

3. The ratio of intensities which represent the extrenes

of intensity range is

Angl es

1. The pinna is inclined to the head at an angl e of

2. Theangl eof i nclinationof tynpani c menbranei s

(with its upper wall).

3. The inclination of Eustachian tube at birth is

and in adult it is

Resonating Hertz

1. Resonating frequency of Concha is

2. Resonating frequency of earcanal is

3. Ear canal - eardrum resonant frequency is




MIllimeters and Centineters

1. The length of pinna is nms..

2. Length of the external auditory neatus is cns.
3. Length of the eustachian tube is __ nms.

4. Length of the tensor tynpani is ns.

5. Length of the Stapedius nmuscle is mrs.

6. Length of the Cochlear channelsis mm

7. Length of the basilar nenbrane is mm

8. Thickness of the tynpanic nenbrane is _  mm
9. D aneter of the concha is cm

10. Diameter of the earcanal is  cm

11. D aneter of the tynpanic nenbrane is mm
MIligrans and G ans

1. Weight of the tynpanic nenbrane is ngy.

2. Weight of malleus is mg.

3. Weight of incus is ny.

4. Weight of Stapes is ny.



Squar es and cubes

1. Qoss-sectional area of external auditory mneatus

is Cnf
2. Area of tynpanic nenbrane is ot
3. FHEfective area of tynpanic nenbrane is m¥

4. Areaof thefootplateis mf
5. Area of the round wi ndow is mf

6. Area of helicotrema is nmnf

i . Volune of Concha is Qn
ii. Volune of ear canal is or
iii.Volume of mniddle ear cavity is On

i v. Vol ume of ossiclesisQOn

v. Vol unme of cochlea is m

M1 1iseconds and Seconds

a. Latency of conttraction of nuscles to sudden onset

of a tone is nsec.




Maxi mal tension in nmuscles is attained in nsec.
Refractory phase of auditory fibre is sec.
Maxi num di scharge rate of neurons is times/ sec.
Conduction velocity of neuron is ni sec.
Absol ute refractory period is equal to nsec.
nsec.

Rel ative refractory period is equal to
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Answer s

1. 2 meati, 2 muscles, 2 windows, 2 media (through which

sound travels in the ear), 2 fluids in inner ear,

2 labyrinths, 2 sensory systems, 2 types of hair cells,

2 divisions of the auditory nerve, 2 types of inner-
vation of hair cells, 2 refractory periods, 2 l|ayers

of cells I n Rei ssner's menmbr ane.

2. 3 layers in tynpanic membrane, 3 semcircular, cochlear

partition, ossicles, 3 cranial nerves (5th, 7th, 8th),
rows of outer hair cells, 3 menbranes in inner ear,
3 types of cells in Stria Vasculaiis, 3 modes of

sound energy transformation in ear.

3. Ossicles, muscles.

4. 12000. 3500.

5. 30000, 9, 000, 000

6. 80-100, 50.

8.75%contral ateral.

9. 90-95% inner hair cells, outer hair cells.



Rat i os

1. 1 : 100
2. 1 : 100, 0000

3. 1 to 10 or 10%8

Angl es

1. 15
2. 140

3.0

Resonating Hertz

1. 4.5 or 5 KHz

2. 2.5 to 2.6 KHz

3. 2 KHz

MIlinmeters and Centineters

1. 60 - 75 (67) mrs.
2. 2 - 3 cns.
3. 35 - 38 mms.

4. 25 mMms.

18 -



10.

11.

6 Ms.

35 ms.

34 ms.

0.1 mm

1-2 cns.

0.7 cm

7.9 to 7.9 mm

MIligrans and grans

=

N

14 nyg.

23-27 ny.

25-32 .

2.05 - 4.34 (2.86) ny.

Squares and CQubes

1. 0.3 to 0.5 Cnf

2.

0

0.5 to 0.9 Cnf
42.9 to 55 nmt
3.2 mf

2 mt

0.08 to 0.04 mmft

19 -



i) 2.5Cnt
ii) 10 Cr
iii) 2.0 Cn

iv) 0.50 to 0.8 On?
v) 98.1mmTt

M1 1liseconds and Seconds

a)
b)
c)
d)
e)
f)

9)

14 to 16 nsec.

100 to 150 nsec.

1/ 1000 sec.

100 ti nes/ sec.

120 m sec.

0.5 nsec.

0.5 to 20.0 nsec.

20 -



| ncrease / Decrease: Mre / Less

1. Frequency of tone increases: firing rate of auditory

nerve fibre

2. As basilar nmenbrane proceeds frombase to apex, its
wi dt h

3. Wien eardrumand mddle ear are stiffened, there is

a amount of energy reflected off the
ear dr um

4. In transformer action, the tynpani c nmenbrane and
ossi cl es the force, but t he

anpl i tude of vibration.

5. Contraction of intra-aural nmnuscles

transmssion of lew tones, and slightly for

certain tones in mddl e range.

6. The scala tynpani cantains the round wi ndow at its

end. (basal, apical).

7. Basilar nenbrane is stiffer at the end

of the cochlea (basal, apical).

8. Osseous spiral lamnais |ocated on of

the spiral (inside, outside).



9. Transm ssion across a Ssynapse occurs in

di rection.

10. Contraction of mddle ear nuscles is a

acti on.

22 -




Answer s
1. I NCr eases.
2. 1 ncreases.

3. greater.
4. increase, decrease.

5. reduce, increase.

6. basal.
7. basal.
8. inside.
9. single.

10. refl ex.

23 -
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Shapes and si zes

Let us know how few |l etters stand for
shapes of sone parts of the ear. The section includes

sone comron nanes associated with parts of the ear.

1. Wat do U V, Wand S stand for with reference to

ear ?

2. Nane the parts of the ear associated with the

foll ow ng ones:

i) Tube I v) Hammer vii) Anvil x) Round
i) Snail v) Spindle wviii) Triangle xi) Oval
ii1) Funnel vi) Stirrup ix) Grcle.

A terations

You nay have to cut, replace or expand the

words to find out answers to these questions.

1. Renove one and find one newin a different |ocation

"Hair cells'.

2. Fromthe word 'Hear', renove one letter and you get

Nowr enove one nore | etter and expand t he

remai ning. You will reach higher point in the auditory

syst em



3. Inthe word "vestibuli', replace one letter and

get the nanme of a division of the inner ear.

25 -



Answer s

Shapes and Si zes

1. U - internal genu of facial nerve in the ear.
V - inverted V stands for the tunnel of corti.
W - pattern of cilia of hair cells viewed from
above in organ of corti.
S - shape of external ear canal.
2. 1) auditory canal or auditory tube.
i11) Cochl ea.
1i1) pinna.

Iv) malleus
v) tensor tynpani
vi) stapes
vii) Incus
viii) Shape of Scala nedia
IX) Qrcular fibres in tynpanic nmenbrane.

x)  Wndow.
xi) Wndow.

Al terations

1. Ar cells.
2. Ear - AR- Auditory Radiations.

3. Vesti bul e.



Questions with sonething in "conmmon"

Here the ganme is to play with surnanes of
parts of the ear, expansions of initials and finding

out the counter parts.

1. Al of us have the sane first nane. Find out our

sur nanes.
a) Pars C) pars
b) Pars d) Pars
e) Pars f) Pars g) Pars

2. Al of us have the sane surnane. Find out our

first nane.
a) t ynpani d) t ynpani
b) t ynpani e) t ynpani
C) t ynpani

3. W have sane initials but if you expand them you get

di fferent nanes.

i) T.M v) AR
ii) RM vi) SL
iii) SV vii) SC

iv) S.G



4. Find out the counterparts of the words given

bel ow.

a) Scala b) Tynpanic c) Tegnen d) Reticular

e) Sul cus.
5. M first nane is 'Superior'. Tell ny full nane.

a) Superior c) Superior

b)  Superi or d) Superi or

6. M first nane is "Spiral". Find out the other half

of ny nane.
Spiral i)
i)
i) -
i V)
V)
Vi)
7. a) '"Qus' isny first name; | amfound in inner ear.
b) "Crus' is ny mddle nane; | amfound in outer ear.
c) 'CQus' isny last name; | amfound in mddle ear.

What are ny nanes?
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8. Find out the common associates of the follow ng:

a) Corti f) Cista anpularis
b) Duct g) Macul a

c) Wndow h) Synaptic

d) Endol ynphatic 1) ductus

e) Vestibular j) Auditory



Answer s

1. a)

flacci da e) externa
recta f) interna
tensa g) nedia

pecti nat a

Tensor
Scal a
Tegnen
Si nus

Chor da

Tynpani ¢ nenbr ane

Tectori al nenbrane

Reti cul ar nenbr ane

Rei ssner' s nenbr ane

Scal a vesti bul i

Stria Vascul ari s

Sebaci ous gl ands

Spiral ganglion

Acoustic refl ex

Auditory radiations

30 -



vi) Spiral |inbus

Spiral |iganent

Spiral |amna

vii) Supporting cells

i)

i V)

a)
b)

c)

Sensory cells
Semcircul ar cana

Sul cus cel |

Vestibuli and Tynpani

31 -

autrum nenbrane, aditus, cavity and sul cus.

Tynpani and antrae
Lam na and nenbrane

| nner and out er

quar dr ant
ol i vary conpl ex
sem circul ar canal

nmal | eol ar fold

[inmbus, i) ganglion, iii) |iganment

|l am na, v) fibres, Vi) prom nance.

Crus conmmune
Anterior crus of helix

St apes crus



b)

9)
h)

i)

- 32 -
Pillars of corti. Qgan of corti and Tunnel of
corti .

Cochl ear duct, Endol ynphatic and Peril ynphatic
duct .

Oval and round w ndow.
Duct and Sac.
Nerve, nenbrane, crust and appar at us.

of lateral, posterior and anterior semcircular

canal s.

of utricle and saccul e

Cycle, cleft, bar and body

Reuni ens, utricul osaccul ari s and endol ynphati cus

pat hway, canal, tube, placode, vesicle, ossicle

and nerve.
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Al phabets of the Auditory System

Let us see how many things you can find out
fromthese letters about the ear. Questions include find-
ing the starters of words, mssing mddle and endi ng

| etters of words.

1. The follow ng have their beginning and ending letters
sane. Fill in the "mssing mddle". The nunber of letters
to fill inis given in brackets.

i) M m(7) viii) S s (13)
ii) T t (3) ix) B b (2
iiir)ys____ s (4) x) E e (12)
iv) $ s (7) Xi) J i (4)

v) L (9) Xii) S s (13)
vi) S s (14) Xiii) S s (21)
vii) S s (15)

2. The following 2 words end with 'se' and they are in

connection with the nerve. Wat are they?
3. Conplete these words whose starting letter is '0'.

4. Wite the follow ng words which have 'a'" as their

ending letter.



5. The following words end wth "1'.

6. This set of words end with 's'.

7. Wite the words rhymng wth the follow ng and endi ng

wth same letter.

a) Uricle c) Ampulla e) Helix
b) Auricle d) Tragirs f) Cochlea



Answer s
1. i) Manubrium viii) Stria vascularis
ii) Tract I x) Bulb
iii) Stapes x) Eustachian tube
i v) stapedius xi) Incudi
v) Lateral wall xii) Sebaceous gl ands
vi) Sulcus Termnalis Xiii) Sacculus enddynphaticus

vii) Sulcus Auricularis

2. Synapse and | npul se.

3. Gssicle, Aivery conplex. Osseous |am na, Oval w ndow,

Oolyth, Ogan of Corti, CQuter hair cell.

4. Concha, Co-chlea, Cilia, Pinna, Anpulla, Cupula,

Hel i cotremn, Lam na, Fenestra rotunda.

5. wall, lateral, Spiral, Radial, Ventral, Tubal, Oval,
I nternal, Dorsal, Axial, Neural, Canal, Medial,
Tectorial, External, Mechanical, electrical
acoustical, chem cal, signal, stapedial, epithelial,

t enpor al .
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Tragus, Incus, Stapedius, Stapes, neatus, |emiscus,
mal | eus, colliculus, sebacious, aditus, cerum nous,
tractus, annulus, |inbus, petrous, nodiol us,
canal i culus, anterior crus, fenestra ovalis, stria
vascul aris, superior crus, nervus internedius,
Incisura Termnalis, Ductus cochlearis, nervus

st apedi us, cochleariferms, Fossa triangularis,

duct us- endol ynphati cus.

a) Saccul e.
b) Lobul e.

c) Cupul a.

d) antitragus
e) Anthelix
f)y Glia.



True or Fal se

1. Basal turn of the Cochlea corresponds to |ow frequency

waves; Apical turn responds to high frequency waves.
2. Wthout elastic round wi ndow, liquid transm ssion
won't occur.

3. Wth tynpani c nenbrane perforation, protection to the

round wi ndow i s m ni num
4. The two mi ddl e ear nuscles are antagonistic.

5. Bone conduction thresholds are conpletely valid

measure of the function of cochlear reserve.

6. Endol ynph has hi gh protein content.

7. Perilynmph has | ow sodi umcontent.

8. Perilynph has high negative electric potential.

9. Endol ynph has hi gh potasium content.



Answer s

Fal se
. True
. True

. True

1

2

3

4

5. Fal se
6. Fal se
7. Fal se
8. False
9

True



Nane the foll ow ng

1. Tiny passage through whi ch subtle physiol ogi cal events
(transmssion and conversion of energy) take place in the

I nher ear.

2. Apart of the auditory systemis lost in ponds. Fish

it out.
3. What hol ds the ossicular chain rigid y?

4. Which part of the ear is blaned for being prom nent

and serving little in hearing?

5. Footplate of stapes seals the 'threshold to inner ear.

What is this threshol d?

6. There is an earplug in the prenatally devel opi ng

auditory system Wat is that?

7. Nane the supporting cells of hair cells in the inner

ear.
8. Wich ossicles nove as a unit?

9. Wat hol dst het ynpani c nenbr ane?

10. Apinis lost inthe ear. Were should we | ook for
i f?

1. Name the nerves in the external ear.

12. Nane the nerves in the mddl e ear.

13. Nane the non-auditory structures in the mddle ear.



Answer s

Scal a nedi a
. Pons.

The 2 nuscl es.

Oval w ndow

1

2

3

4. Pinna.
5

6. Meatal plug.
.

40 -

| nner border cells, inner phal angeal cells, inner and

outer pillars, Hensen's cells, daudius cells, inner

sulcus cells, outer sulcus cells, Boetteher cells.

8. Ml leus and incus

9. Handl e of nall eus

10. Pinna

11. Facial nervel (Tenporal and posterior-auricular

branches) and vagus nerve.

12. Facial nerve and trigemnal nerve.

13. Fallopian canal and chorda tynpani .



Cochl ea to Cortex

1. The fibrous lattice work through which cilia of the

hair cells protrude is called

2. The neural inpulse consists of m nute changes in

3. The region of functional contract between neural

structures is called a

4. is transmtted across the
synapse.

5. First order neurous extend fromthe to

t he

6. The structure in which ascendi ng auditory neurous of
auditory system have their first neuron to neuron synapee

is the

7. Pathway by which neurous cross fromone side to the

other at the level of superior olivary conplex is called

8. Pathway by which neurous go fromthe superior olivary

complex to inferior colliculus is

9. Two subcortical neural centres providing the opportunity

for visual and auditory information to be integrated are
and




10. At what subcortical levels within the auditory system

do neural pathways cross the mdline?

11. The last pl ace before neurons reach the Cortex, at

which they all synapse is

12. Cochl ea receives an afferent supply, efferent supply

and al so

13. Tonotopi c organi zation starts from
14. The cell bodies of neurons innervating cochl ea nake

up

15. Fromthe spiral ganglion the nerve fibre are nyelinated

and here the electrical activity is a typica

16. The fibres innervating outer hair cells in afferent

system are

17. The fibres innervating inner hair cells in afferent

pat hway are known as

18. The afferent innervation to inner hair cells is

while that to outer hair cells is

19. In efferent system the fibres innervating outer hair

cells formthe or fibres.

20. In efferent connection, the fibres innervating the

inner hair cells form



21. The efferent innervation to inner hair cells is

and that of outer hair cells is

22. Fibres of eighth nerve exhibit ___and
refractory periods. They exhibit response.
23. Inner hair cells are sensitiveto and
help in of frequency.

24. Quter hair cell systemare inportant in

25. Quter hair cells are highly sensitive and determ ne

t he ; The inner hair cells operate at
| evel s.
26. Renoval of entire cortex produces |oss of dB.

27. Destruction of one cochlea results in hearing | oss
of dB.

28. Destruction of both cochlea results in

29. In an animal with one Cerebral hem sphere already
renoved. The destruction of one cochl ea causes additi onal
| oss of dB (whether the same side or other cochlea
IS renoved doesn't matter).

30. Renoval of Cerebral Cortex of a single hemsphere is
followed by a small loss of acuity. It is dB at
1KHz. (Loss is sanme whether right or |left hem sphere is

removed) .
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Answer s

1. reticular lamna

2. electrical voltage

3. synapse

4. Neural inpulse

5. Cochl ea, nedulla

6. Cochl ear nucl eus.

7. Trapezoid body

8. lateral |emiscus

9. Cerebellum Colliculus.
10. Medulla (Trapezoid body) and inferior collicul us.
11. Medi al genicul ate.

12. synpathetic i nnervati on.
13. Basil ar nmenbrane.

14. Spiral gangli on.

15. neural spike.

16. Quter spiral fibres.

17. inner radial fibres

18. many to one, one to nmany
19. outer radial or tunnel radial fibres
20. inner spiral fibres

21. one to nany, one to nany.
22. absolute, relative

all or none



23.
24.
25.
26.
27.
28.
29.
30.

pl ace of excitation, fine discrimnation.
Spotial summati on.

t hreshol d; syprat hreshol d.

70-75 dB.

3 dB.

total deaf ness.

10 dB.

2-5 dB.

- 45 -



Answer the foll ow ng questions

1. "Pnnais mssing'. Does it play a significant role

I n hearing or not?

2. What is threshold of hearing?

3. Hearing by bone conduction is distorted. Wy?

4. What are 'Tonal |acunae' and 'Tonal islands'?

5. What are the 2 functions of tynpano-ossicular systen®

6. What hel ps to keep the tynpani c menbrane tight and

fl exi bl e?

7. What is the region inside the spiral of co-chlea called?

8. Failure of the external auditory neatus to canalize m ght

result i n what?

9. Wiat feature allows the easy spread of infection from

one sensory systemto other in the ear?

10. Basilar nmenbrane holds the hair cells. Wat structures

support this?

11. The ear canal contains fluid. Wether hearing is

affected or not?

12. What does a spark do in the eardrun®



13. Wat happens if oval w ndow is cl osed?
14. Wat happens if both w ndows are cl osed?

15. What is the consequence if both wi ndows are free but

attacked by vibrations identical in pressure and phase?
16. How does protective mechanismto inner ear function?

17. What causes nonlinearity in nechani cal performance of

audi tory mechani sn®
18. What is the peculiarity of Reissner's menbrane?

19. What are neurotransmtters?



Answer s

1. It does not affect hearing.

2. It is the sound pressure on the tynpanic nmenbrane which
makes the sound just audi bl e.

3. The vibrations nmust be intense to set the bones of
the skull into novenent for hearing through bone
conduct i on.

4. Tonal lacunae are isolated regions of frequencies to
which the ear is not sensitive.

5. Tonal islands are the sensitive regions between tona
| acunae.

5. 1) Transmssion of vibrations.

i) Protection of round w ndow.

6. Tensor tynpani nuscl e.

7. Modi ol us.

8. A significant conductive hearing | oss.

9. The communication of fluids.

10. Spiral lamna and |iganent.

11. Hearing is affected.

12. It hits, the drumwi th a devastating effect and

usually the entire drumis destroyed.



13.

14.

15.

16.

17.

18.

19.

The inner ear fluids will be wongly nobilized.
Perception of sound doesn't take place.

There wil | be no novenent of the | abyrinthine

fluids.

At highintensities, the node of vibration of stapes
alters, so that instead of pivoting at its posterior
pole, it rocks about long axis of the foot plate. This
reduces the resulting novenent of fluid in inner ear

and hence protects it.

(i) The | oose coupling of malleoincudal joint.
(ii) various elastic structures |ike the tynpanic
menbr ane, |iganents of ossicles, basilar nenbrane

etc.

In the trauma by noi se induced hearing | oss, this

nmenbrane has the capacity of self-repair.

Neurotransmtters are chem cal substances which alter
menbrane perneability in a way that governs the

transm ssion of inpulses fromone neuron to next.



Ear in puzzle

Quter Ear

You can go in vertical, horizontal,
upward, downward, forward and backward and di agonal
directions. Try and find out 9 nanes belonging to

outer ear.



Answer s

P nna
Tr agus
Meat us
Concha
Lobe

Hel i x

| st hnus
Scapha
Ear
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M ddl e ear
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Sane directions. But you need to get 16

in connection with mddl e ear.



Answer

Faci al Nerve
Mal | eus

Ear drum

St apes

Oval w ndow
Audi tory tube
Manunbri um
Tynpapnum

Muscl es

| ncus

St apedi us
Round wi ndow
Unbo

Pars flaccida
Mast oi d

Gssi cl es

-53 -
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Ear

| nner

A e R <
H [P X
A 0 =
H & B
f
ETM 0
a0 o
& o o
nw H 4
=T P
O & H
O A wm
£ B MW

22 parts

ear sounds nore conplicated.

| nner

in this puzzle.

bel onging to it have to be found out



Answer :

Co- chl ea

Hel i cot rena
Modi ol us
Uricle
Macul ae
Labyrinth
Aqueduet

Hai r cel
Vesti bul e
Scal a nedi a

Sauccl e

Striavascularis
Endor gan

Phi | ynph

Endoly nph
Qistae

Anpul | a

Duct us reuni eng
Spiral |amna
Pillars

Hensen

| nher ear

55 -



Pr obl ens

1. Express power lawin terns of a fornula.
2. Formula for power level is

PW.=

3. Thereis an anplifier. Fnd the dBgainof it, if

output is 50 volts and input is 2 volts.

4. There are 2 generators in a room Each generates
80dB IL. If the two are sinultaneously on, what wll

be the overall intensity level in roon?

5. Area of tynpanic nmenbrane is 55 mf. Area of footplate

is 3.2mf. Wat is the ratio of pressure increase from

t ynpani ¢ nenbrane to footpl ate?

6. Gven: the lever action ratio as 1.31:1 and Areal

ratio = 14:1. Calculate the increase in dB at the

f oot pl at e.

77. The length of external auditory neatus is 3 cm Wat

I's the consequence if it were nore |onger?



8.

| npedance fornmula is
F= Ma + Kx + Rv

1) Here mass is contributed by
1) Stiffness is contributed by

1i1) Resistance is that of

- 57 -



Answer s

1. Nin sones = 2 L-40

Where L = | oudness | evel in phone.

2. PNL = 10 log W
W

W = 10* waits
3. dB. gai n=20.10g10 50( Vol ts)
2 (Volts)

= 20 l0gyp 25 = 28dB.

4. Ng = 10 logy P

Po
80 = 10 logy PI
1_0-16
102 =Pl . Pl =10% x 10® = 10 %wal ts/ Cnf
10716

There are 2 generators: g
Therefore, overall intensity (P-) =2 x 10

dB IL = logip 2x10°® 1 0gyo 2 x 108
10— 16

= 83 dB IL.



5. Area of Footplate = 3.2 m?
Area of tynpanic nenbrane 55 mM?

= 17.1

The ratio of pressure increase fromtynpanic

nmenbrane to footplate = 17:1

6. Lever actionratiois 1.31:1

Areal ratio is 14: 1

Increase in dBis given by considering the 2 ratios

toget her and cal cul ating the dB val ue.

1.31 x 14 = 18.3

2 ratios but together

dB = 20 | ogy 18.3
25 dB.

7. The resonant frequency of the external auditory neatus,

r educes.

8. i) Gssicular chain.
ii) Stapes footplate

iii) Alr in mddle ear.



Fi gures of inportance

External Ear and Eustachi an Tube

1.

2.

Label the follow ng

o
h
N
b N
o
d
e
b
Pi ck the odd one out
(a) (b)

Nem

(c)

Tem,
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3. Locate the sebacious glands in the figure.

4. Label the bony and cartil agenous parts in the
eust ac& an tube

MIDDLG
EAR
CAVITY,

61 -



5.

Fi nd out whi ch eustachian tube belongs to that of

chil dren and whi ch belongs to adults.

62 -



1. Tynpani c Menbrane:

1. Label the quadrants of the tynpanic nenbrane

2. Locate 'pars tensa' and ' parsfloccida’

in this.

63 -



3. Wiich of the follow ng belongs to right and which
belongs to left ear?

a b

64 -



[11. Mddle ear

1. Wiat's wong here?

LEFT

2. What is absurd in the scapes?

RILHT

65 -



- 66 -

3. Wiat is represented in the following figure? Nane the

di fferent divisions.

;



V.

1

| nner Ear

Which is the correct one?

T

2.

et

Nane the sem circul ar canal s.

B

67 -



3. This inconplete face has sonmething to do with the

ear. FHnd it out.

\___/_\__/

68 -



4. Label the follow ng:
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V. CQCurves:

1. What observations you draw fromthis figure?

Basal end
Apical end,



2. What information you get fromthe curve bel ow?

v,

ﬁm\’“\:"‘h o U,
I
|

A !
Aoy

L,o.l'z.nuj OL v,

- 71 -



Answer s

External ear & eustachi an tube:

a. Scaphoid fossa

b. Darwin's tubercle
c. Helix

d. Anthelix

e. Antitragus

W

(a).

(a) Bony
(b) Cartil agenous
(a) adults

(b) children

Tynpani ¢ Menbr ane

(a) Posterior superior
(b) Anterior superior
(c) Anterior inferior

(d) Posterior inferior

f.

g.
h.

Lobul e
Concha

Triangul ar fossa

- 73 -
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3. What does this curve represent? Explain.

AV

RESPOIVSE

1000 +40
/"‘*\\
Fi
/
/
100 [/ +20
[
/
(
/
10 !/ (o]
/
/
! l/ ~20
/
/
/
0.1 - 40
001 01 sl | 1o 100 looo

svrervai™y  dynu [em?

anuviay

aA5N0dS Y

ap



1.

V.

(a)
(b)

(a)
(b)

Pars fl acci da

Pars tensa

right ear

| eft ear

M ddl e ear

The labels right and | eft have been interchanged.

One Crus is |onger.

(a) Quter ear representing acoustic filter.

(b) Mddle ear representing mechani cal transforner.

(c) Inner ear.

| nner Ear

(a)

(a) Posterior vertical

(b) Lateral.

(c) Anterior vertical.

(a) auditory cortex

(b) Medial genicul ate body

(c)

Inferior colliculus

74 -



4. (a) Linbus
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(nm) Cells of d audius

(b) Spiral nerve fibres (n) Cells of Hensen
(c) Border cells (o) CQuter tunnel
(d) Nerve fibres (p) Reticular |amna

(e) Inner phal angeal cells (q) Space of Nuel

(f) Basilar cells (r) Tectorial nmenbrane
(g) Blood vessel (s) Inner hair cell
(h) Pillar of Corti (t) Inner tunnel

(i) Cuter phal angeal cel

(j) Honmpbgenous substance

(k) Transverse fibres Basi | ar nenbr ane

(1) Connective fibres

V. Curves:

1. Traveling wave

An undul ating wave is seen to travel fromone end

of the basilar

menbrane to the other. It's anplitude is

varied continually and also its pattern fromnmonment to

moment .

As the wave proceeds, its anplitude rises steadily

to a maxi numand then rapidly falls towards zero. The

upper wave represents the pressure caused in Cochlea by
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by outward thrust of Stapes. The |ower wave correspond-
ing to inward thrust of Stapes.

Wave represented in this figure indicate maxi-

mum di spl acement near ni ddl e of basilar menbrane.

2. Action potential curve:

Peak N, represents the actionpotential peak.

CMindicates that the response is of Cochlear m crophonics.

N, comes from the auditory nerve while CMis

from the Cochl ea.

Latency is the time gap between onset of

stinmul us and occurence of peak.
Anmplitude is taken from the maxi mum peak | evel.
The curve gives information regarding the

auditory nerve.

3. Cochl ear m crophonic input - output function is
represented in tne figure. It is characterized by 3

regi ons.



i) The first regionis a straight |ine and
here the Co-chlear mcrophonic is directly proportional
to the strength of the stimulating sound. The relation-

ship between the 2 is |inear.

i1) Second region extends between departure
fromlinearity and maxi numof function. It is characteri-

zed by increasing amount of distortion (nonlinearity).

iii) It is the mcrophonic function beyond

maxi numwhi ch decreases with further increase in intensity.



CHAPTER - 11



4.

5.

PSYCHCPHYSI CS

The term ' psychoacoustics' was coi ned by whon?
What is 'auditory sensation'?

What is the nmain assunption in MAF techni que?
What i s the assunption in NAP?

Wiy should the variations in results be accounted

for the nethod used?

6.

are

7.

3 main factors influencing frequency discrimnation

and

2 conditions under which a nornally effective auditory

stimulus nay fail to arouse a sensation include

8.

1)
i)

What is 'nmasking |evel difference'?



Answer s

1. Fechner in 1860.

2. it is the perception of any stinmulus whose frequency,
intensity conditions are such that it falls between the

threshold of audibility and feeling.

3. The sound pressure as nmeasured by the m crophone is
t he sane sound pressure that is effective in eliciting a

t hreshol d response.

4. It is assuned that the equivalent volune (ie. volune
of coupl er = equival ent vol une encl osed under the earphone
being worn by the listener) is primary factor and others

are relatively insignificant.

5. Because it is presuned that the sound pressure to elicit

a threshold i s constant.

6* frequency, intensity and duration.

7. 1) Wen stimulus is acconpani ed by anot her sound which

obliterates or nmasks it.
1) Wen the stimulus is preceded by a sound whi ch | eaves

t he organi sm unresponsi ve or fatigued

8 It is the difference between the threshold obtained in

nonaural and bi aaural masking situations.



. Select an answer anong the two correctly:

1. A stimulus can be detected provided it is presented

at i ntense sound pressure.

(H ghly, appropriately)

2. The sound pressure required to hear a tone depends

upon the way in which the sound pressure is

(neasured, perceived)

3. Frequency discrimnation tends to as

sound pressure increases.

(i nprove, worsen)

4. As one increases the frequency of the stimuli, the

di fference between the stinmuli nust becone

in order for the listener to perceive the difference.

(larger, snaller)

5. As duration is |engthened, the increnent between 2

sti mul us val ues nust be nmade inorder for

the listener to perceive the difference between the 2 stinuli.

(I esser, greater)



6. Loudness is a nmet hod of nagnitude

estinmation.

(direction, indirect)

7. For short durations, |oudness declines as duration is

(highly, |ess)

9. The upper linmen is the average point at which the
| i stener judges the variable to be the sane as the

standard on a trial.

(ascendi ng, descendi ng)

10. Intensity differences are inportant in the |ocalization

of frequencies 300 Hz.

(above, bel ow)

11. Phase differences aid in |ocalization of

f requenci es.
(I ow, high)

12. The larger the difference between upper and | ower

i mens the the differential sensitivity.

(greater, |esser)

13. The frequencies for which absolute threshold is

are the sanme frequencies for which

intensity discrimnation is best.

(largest, snallest)
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1. You need to select anong 2 or 3 answers appropriately.

1. The intensity of a sound can be neasured directly
with instrunents. |If intensity of a sound is neasured

today and will be neasured tonorrow, it will be

(different, sene, higher, |ower)

2. In the method of constant stimuli, the stinmuli are

presented to the listener in a or der.

(random serial)

3. type of error can bias our results.

(vari abl e, constant)

4. Variability of results under identical situations

is called error.

(vari abl e, constant)

5. In the method of adjustnent, point of subjective

equality lies bet ween upper and | ower

| i mens.
(3/4way, 1/ 2way, 1/ 4way)

6. Constant errorisa t endency.

(systematic, randon



7. Masking level difference is a neasure of

or binaural rel ease from nasking.

(maski ng, unmaski ng)

8. The binaural advantage can only be realized if the

stimuli are presented to 2 ears not at the sane SPL but

at

(equal intensity | evel, equal |oudness |evel)

9. To maintain equal |oudness as one changes the frequency,

it is necessary to change the

|Q Mnimumaudi ble angle is

11. Qur neasures of intensity are only as preci se and

certain as our

12. Forrmula for Dfference Linmen with given upper |inen

and lower linen is
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Answer s

appropriately.
measur ed.

| nprove.

| ar ger.
greater.

I ndi rect.
short ened.

hi ghl y.

© ©® N o O A w N P

descendi ng.

. above.

=
o

. low

i
N

. greater.

. smal | est.

=
w

sane 8. equal |oudness |evel
random 9. sound pressure
const ant 10. 1/3toY2

vari abl e 11. instrunent.

1/2\/\ay 12 DL - ( U'_I—l)_
2

systenatic

N oo o bk w0 N

unnmaski ng



True or Fal se

1. Audiograns help in conparing degree of the problemwth

normal s whereas SPL plotted agai nst frequency does not.

True/ Fal se

2. % appreciate speech because of discrimnability and
ot herw se not.

True/ Fal se

3. The terns 'Tenporal extent' and 'perceived duration'
are equival ent.

Truel/ Fal se

4. The magnitude of variable error is predictable in

any procedure.

True/ Fal se

5. An observer's ability to detect a difference between

2 physical stimuli is constant.

True/ Fal se

6. The terns 'adaptation' and 'fatigue' are not the sane.

True/ Fal se
7. The binaural gain of 3dB at threshold is a great advanta-

ge for nornmal hearing persons.

True/ Fal se



Answer s

Tr ue.
Tr ue.
Fal se.
Fal se.
Fal se.

Tr ue.

N o g M w N

Fal se.
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This section deals with nunbers and nanes.

1. Qur ear is capable of discrimnating changes as snal
as the foll ow ng:

a) 1or 2 parts in 10 d) in frequency
b) 1 or 2 parts in 1000 e) inintensity
c) 1or 2 parts in 100 f) in duration.
2. 1) Interaural difference in intensity is dB
i) Interaural difference in tinme is secs.
ii1) Interaural difference for phase is
(at 100 Hz) .
3. Dfference in optinmal performance in noraurai Vs
bi naural listening for
1) intensity discrimnationis
i) frequency discrimnation is
4. a) 2 other names for difference |inen include
and
b) Physchol ogi cal response to physical stimuli is called

by the name

c) 3 other nanes for "frequency filtering" are

and




Answer s

1. a) - f)
by - d)
c) - e)

2. i) 0.5 dB

ii) 0.000012 sec.
iii) 0.3
3. i) 0.2 dB.
i) 3%
4. a) Dfferential threshold. Just noticeabl e difference.

b) Sensati on.
c) Frequency selectivity, Frequency analysis and

Frequency resol ution.



CHAPTER - |V



| NSTRUMENTS AND CAL| BRATI ON

A.  Noi se nmeasur enent

1. Wiy noi se neasur enent ?

2. Wiich are the 2 nost widely used criteria of noise

exposur e?
3. Wat is O\NEL?
4, What are the 2 differences between | SO and CSHA?

5. The nethod of noi se neasurenent depends on many

factors. Wuat are they?

6. How to neasure

a) steady noi se?
b) when noise level varies with tine?

c) when noi se varies unpredi ctabl y?

-89

7. Wiich are the absol ute net hods of noi se neasur enent ?

8. Support instrunments used with SLMi ncl ude:

9. Noi se neasurenent includes the follow ng fields:



B. Sound and I nstrunents

1. Wat is sound?

2. Wiat is audionetry?

3. Wiat are the 2 inportant functions of an audi oneter?
4. Wat are the advantages of a m croprocessor?

5. Various paraneters of audionetric calibration are

and

6. Calibration types include and

7. Subjective Calibration can be done in 3 ways. Wat

are they?

8. (bjective-biological calibration can be done using

and .

9. (njective calibration includes and

10. What is a m crophone?
11. Wiat is a earphone?
12. Wiat is harnonic distortion in dBs?

13. Intensity calibration includes and

14. Frequency calibration includes :

and




15. Tinmecharacteristicsof atonei ncl udes

91 -

and

16. is used for neasuring the sound
| evel .

17. SLMcan be calibrated using a or

18. The first speech audi oneter was

used as a group screening instrunent.

19. Audioneters used tor diagnostic puposes can be

of or type.

20. For TDH 39 earphone,

1) the frequency range is

i) the inpedance value is

21. Two advantages of circunanral phones over supraawsel

are and

22. isthel abreference SLM

23. Integrating SLM  neasures




C. Calibration

1. For puretones, the air conduction output calibration
nmeasurenents are done at dial setting, and for

bone- conduct i on at

2. The attenuator should be linear with 0.3 of interval

step (or 1.5 dB, whichever is smaller). This is accord-

ing to

3. Harnonic distortion can be expressed as

or

4. Wil e measuring puretone's distortion, the SLMscal e

selected is

5. For bone conduction, maxi numpermssible total harnonic

distortion is except at 250 Hz where it is

al | owabl e upto

6. In the output SPL of noise signal calibration,

attenuator dial is set at

7. In speech and white noise calibration, the output |evel

I smeasuredw th SLMin setting.

8. Distortion should be neasured at and

har noni cs.



9. R se and decay tines are controlled by

10. i) Period of the tone = +

ii) A duty cycle =

11. In Wu neter calibration one checks

a)
b)
c)




Answer s
A. Noi se
1. 1) Because of adverse effects of noise.
2) In industrial set up (for conpensation cases)
3) Noi se control
4) For construction of audionetric roons, and to
check noise levels in themperiodically.
5) In comunity; a noise source mght create

di st ur bances.

2. 1SOs R 1999 and Anerica's OSHA

3. It
S

4. 1)
i)

5. 1)
i)

6. a)
b)

IS the occupational noise exposure limt, which
equal to 90dB (A).

The way in which they express noi se exposure.

duration limts at noise levels other than 90 dB (A).

What the noise problemis?
The ultimate use of data obtained for future

r ef erences.

SLMcan be used directly to eval uate noi se dose.
Partial noise doses are conputed and sunmmed.

Noi se doseneters can be used.



- 95 -

7. Precision nethod, Engineering nethod and Survey

met hod.

8. Tape recorder (for data recording) and Level recorder

(for frequency spectrogram.

9. Free field measurenents.
Reverberant field or diffuse field nethod.
Sem reverberant field nethod.
Anechoi ¢ hem spherical space.

Anechoic full space.

Sound pressure neasurenments in field conditions (field

met hod) .

B. Sound and I nstrunents

1. It is fast oscillatory novenent of air which produces
pressure variations detectable by ear.
2. It is the nmeasurenent of a person's hearing ability
as conmpared to a refeference hearing |evel.
3. 1) It produces a variable sound |evel at standardized
frequencies in an earphone, and

ii) It records the mninum | evel that subject can hear
and conpares it to a reference threshold level for each

frequency and for each ear.



10.

11.

i) Precise testing results

i) Himnation of source of human vari abl es i n nanual
testing and self recording audi onetry.

i) It is advantageous especially in occupationa

heari ng conservati on.

intensity, frequency and tine characteristics.

obj ecti ve and bi ol ogi cal .

(1) Biological nethod (using reference threshold

| evel s of a person froma calibrated audi oneter).

(2) Testing persons with normal hearing and finding

out average threshol d.

(3) Loudness bal ance techni que - which needs matchi ng

output of a calibrated audioneter to the one

to be cali brated.

i npedance bridge, few subjects and audi oneter to be

cal i br at ed.

Acoustic checks, and Laboratory Calibration.

It is a transducer which converts acoustical energy

into electrical one.

It is a transducer that converts electrical energy

i nto acoustical energy.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

It is the dB di fference between the fundanental and

its respecti

ve har noni cs.

Qutput SPL and attenuation linearity.

Frequency anal ysi s, frequency response, frequency
bandwi dt h and harnoni c distortion.
Tenporal paraneters (rise, decay tines), and

phase characteristics.

Sound | evel

nmet er .

Pi st onphone

or acoustic calibrator.

Western H ectric 4A

Manual or autonatic

i) 100 to 8000 Hz.

ii) 10 ohns.

greater attenuati on of noi se and constant threshold

r esponses.
Type '0'.

st eady | evel

of time varying noi se.




C. CGlibration

1. 60 dBHL, 40 <3BHL.

2. ANSI, 1969.

3. decibel s or percentage.
4. linear.

5. 3% 6-12%

6. 80 dB HL.

7. linear.

8. second and third.

9. interruptor switch.

10. i) on-tine + off-tine

i) on time X 100
peri od
11. a) overshoot or under shoot.
b) response tine of the needle, and

c) relative accuracy of Vu neter in dB scale.
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True/ Fal se
1. TDH 39 MX 41/ AR earphone cannot be used to sinulate a
free field sound source.

2. Crcumaural headset is calibrated as the standard,

NBS- 9A coupl er.

3. TDH 39 MX 41/ AR ear phone is appropriate when
constant eardrum sound pressure is desired.

4. (One has to keep the intensity |evel constant while
calibrating AC output level for all frequencies.

5. Distortion factor neter gives distortion in decibels.

6. Distortion should be neasured at all harnpnics.



Answer s

1. True.
2. Fal se.
3. True.
4. True.
5. Fal se.

6. Fal se.

100-
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A Intensity Calibration

1. A Coutput level calibration proceedure using

frequency anal yzer requires

Frequency anal yzer (B & K 2107)
Preanplifier (B & K 2627)

Artificial ear (4152) and condenser m crophone.

Connect these instrunents.

2. Ac output level calibration using a SLmrequires
Sound | evel neter (B & K 2203 with
Cctave filter set 1613)
Artificial ear (4152)
Condenser m crophone (4144)

Label the above in the figure bel ow

RO




3.

B. C out put | eve

anal yzer needs

AVDIOMETER

calibration using frequency

FREQUENCY
ANALY ZER

neter requires the follow ng.

RAUDIOMETER

Calibration with sound | evel

ARTIFICI1AL
MasTown
WITH

VIGRATOR

Sounp

MEVEL
METER

102 -
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B. Frequency Calibration

1. Puretone frequency analysis can be done by using

or

2. Frequency anal ysis can be done by or

measur enment .

3. One usually enployed for frequency analysis is

measur ement .

4. Acoustic measurenent can be done using nmet hods.

5. Puretone frequency analysis enploying frequency

counter requires the follow ng.
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6. For finding out frequency characteristics of a noise

signal equi pnment required include,

Artificial ear, condenser M crophone, Audio-
frequency anal yzer, level recorder, pre-anplifier -

connect them
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C. D stortion Measurements

1, Distortion can be neasured using

and

2. Set up for total harnonic distortion measurenent is

I | EARPHONE

| L\
ARTIFICIAL DISTORT IO
AUDIOMETER EAR WITH ? FACTOR
MICRDOPHONE METER

3. Pure-tone total harnonic distortion neasurenent

using sound |level neter with octave filter set requires
Artificial ear, condensory m crophone, sound |evel
nmeter and octave filter set.
Make the necessary connecti ons.

4. The di fference between SPL of the fundanental

frequency and harnonics should be atl east dB.
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D. Speech-unit calibration

1. For speech, simlar equipnent and procedures (as for

puretone calibration) are needed, but is set

for testing.

2. For speech output level calibration, the equiprent
required include Artificial ear, condensor nicrophone,

sound | evel neter and

3. For Vu neter calibration one needs Audi o-oscill ator,
El ectronic Switch, Ac mlli voltneter and |inear

att enuat or.

o L1 9 r
?

—
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4. Sound field calibration of speech is done by

procedure, which requires a

5. The setup for above is

<

7
W

7

AUVDIOMETER

(=1

7z

7

N

777777772/ i

7

NI )

E/
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E. Noise - intensity calibration

1. Sane equi pnent and procedure as enployed in puretone

Ac output level calibration is required.

True/ Fal se

2. To avoid interference by ambi ent noise in these

measurenents, the output should be neasured at a higher

| evel. Hence the attenuator is set at
3. If output is neasured through a insert receiver
(using a cc coupl er), these outputs can't be

conpared directly to earphone neasured (expected SPLS)

using a cc coupler. Wy?




Answer s

A

2.

4.

Intensity Calibration

FREQUENEY
MILROPHONE. S MICROPHONE
Sim Wth Artificial
filter - ear with - Audi onret er
m cr ophone

? Artificial

B.C. output |evel.

mastoid wi th bone vi brator.

109 -



B. Frequency calibration

110 -

1. Hectronic counter or oscilloscope

2. acoustic or electrical

3. electrical

4. real-ear

5. Audi oneter Count er.

6.
ARTIFICIAL FREquEncy

a eTeR EAR WITH PRE ANVALYZER LEVeL

VD10 Mie AvD AMPLIFIER WITH RECORDER
EARPHONME MICRO PHOWE




C. D stortion Masurenents

1.

2.

N

Frequency anal yzer,

D stortion factorneter and

sound | evel

et er .

? —Sound | evel neter

ARTIFIQIAL fouwnp OLTAVE
EAR WITH LEVEL . FILTER
MICRO PHONVE DTN i
30.

Speech Unit Calibration

audi onet er,

Speech.

Beat frequency oscill ator

(or a standard si gnal

-1l -

source).
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3. Audio-oscillator — Electronic—— Audi onet er
switch

Vol t met er

4. Loudspeaker output level calibration, freefield

calibration setup.

5 ? Subj ect's head position.
E. Noise - intensity calibration.
1. True.

2. 80 dB HL

3. 2y 6

It is because thresholds are shows to vary as

much as 20 dB between insert receivers and earphones.
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EVALUATI ON SHEET

To the readers

1. D d you have difficulty in understanding the questions?

if so,

a. Were the questions anbi guos?

b. Were the questions not very specific?

c. Were the questions irrelevant?

d. If none of the above, please specify the problem

encountered along with the chapter, pase and

guestions.

2. Ddyou find this question bank useful? If so,
mention for what purpose(s) it was useful, |ike for

i nterview, exam nation, teaching etc.

Your suggestions for making this work nore

useful are wel cone.
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