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| NTRODUCTI ON:

"The ear is the organ of education", wote Aristotle
centuries age. Had he wunderstood nore about the innate
nature of |anguage learning in humans he would |ikely have
phrased it - "The ear is the organ of [|anguage |earning".

Qur manual deaf friends mght object to that interpretation
saying that for them the hands and the eyes are the organs of
| anguage | earning". Yet the obvious fact is that nanual
communi cation derives from |anguage that has been devel oped

through the ear and the vocal nechanism

Therefore AUDIOLOGY is a new health - care profession
wth the study of both normal and disordered hearing. It
evolved as a spin - off from such closely related fields as
speech - |anguage pathology, nedicine, special education,
psychology and hearing - aid instrunentation. In the nost
literal sense, the term Audiology refers to the science of
heari ng. A much broader definition of audiology is the
discipline involved in the prevention, identification and
eval uation of hearing and hearing disorder, the selection and
evaluation of hearing aids and the habilitation/rehabili -

tation of individuals with hearing inpairnent.

Al t hough these definitions represent conmonly accepted
descriptions of the profession, they in no way reflect
adequately the breadth of the field or the challenges,
rewards and self fulfillment that can result froma career in

AUDI OLOGY. So, whether vyour interest centres on serving



peopl e or producing new know edge through enquiry and study,

a career in audiology has nmuch to offer.

You who read this project nmay be interested in
i ncreasing your knowl edge with the help of visuals about this
organ of hearing and also about the field of audiology with

its various branches which has so nmuch to offer.

For those who belong to the closely related fields of
audi ol ogy such as speech - |anguage pathology, nedicine,
psychol ogy, hearing-aid instrunentation, this project is a
refresher course and an eye-opener to the different aspects

of audi ol ogy.

Perhaps you are beginning your training to becone a
prof essi onal audi ol ogi st. This project could help you in
eval uati ng your past know edge on the ear, its functions and
its various aspects through diagrans and graphs. This could
also help you to get an overall picture on the vastness of

the field.

An ongoi ng student of audiology can test his know edge
by trying to solve the questions. This will help to rate his
proficiency in the field. One need not be disheartened if he
is not able to answer all questions, this is just an eye-
opener to check out on deficit areas and to try to bridge all

gaps in know edge.



You may be one of the experts in the field of Audi ol ogy.
This project may help to make your work sinpler and waste

less of your precious tinme in setting questions for your

st udent s.

| nperfect hearing cones close to everyone. But, whether
you want to help yourself or want to help others, one nerely
curious, you want to know what can go wong with your hearing
and what can be done about it, this project can help in
solving a nunber of vyour queries as it deals wth the
anatony, physiology and pathology of the external, mddle
and inner ear. It also covers, through diagrans, the vast
areas of hearing aids and noise, the instrunentation in
audi ol ogy wi th sone recent advances and gr aphi cal

representation of many phenonena related to Audi ol ogy.

It is often desirable to get a feedback as one treds
along the unknown. Keeping this in mnd, answers to all
guestions have been provided at the end of each section. The
gquestions are varied to hold the interest of all who m ght

attenpt to solve them

ALL THE BEST !



QUESTIONS



ANATOMY, PHYSOLOGY AND PATHOLOGY

Q. 1 Label the parts.
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Q2 a) Can you guess which bone this is ?
b) Label the parts.




Q3 Label the parts of dig 1 and correlate it with dig.2 by
marking the parts.
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In this junble are 8 parts of th2e External
a) Can you find them ?
Mark them out on the diagram
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Q5 Label the parts (a-k) and give its resonance frequency.

Q6 a) Nane the parts of the nmenbrane,
b) Label the quadrants.
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Q 7a) Your drum bel ow Hz shows the follow ng
pattern which is known as equa

b) ldentify a and b

Q8 a) Match the perforations of the tynpanic nenbrane to the
different 'TYPES based on |ocation,

b) These are found in

TYPE - 2
TYPE - 3b
TYPE - 1

TYPE 3a




Q9 Doesn't this look Iike a box to you ?
ag Quess what it is
b
1)
2)

Locate the parts using their nunbers.

Prononot ary
Carotid cana

Adi tus.

Fenestra cochl eae
Faci al nerve canal
Tegmen vesti bul i
Fenestra vestibuli
Tubal openi ng
Jugul ar fossa

Chor da tynpani

Q10 Wy don't you try your artistic skills ?
Conpl ete these diagrans and then |abel them
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Q12 CGan you tell what this diagramrepresents and relate it.
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Q 13 Name and draw the mi ssi ng parts in the ossicular chain.

O




Q14 a) Label these parts of the Inner ear.
b) How are figures 1 and 2 different ?
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Q15 a) Nane which section of the coclea this is.
b Nane the parts.
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Qb a.) This'is the cross-section of the showi ng

the major structures of the .
b) Match the different parts with their names.

1. Spiral Iinbus _ 2. Stria vascularis
3. Gsseous spiral |amna 4. Inner hair cells
5. Inner sulcus cells 6. Arch of corti
7. Inner phallangeal cell 8. Basilar nenbrane
9. Reticular lamna 10. Cells of Boettcher
11. Tectorial nenbrane 12. Stereo cilia
13. Quter hair cells 14. spiral |iganment
15. Cells of Hensen - 16. Cells of claudius
p &b E F " ’
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| Q17 a; What does the diagramdepict -
b) Label the parts-

!

&g Wyue =

Q18 ag Where in your body do you find these cells ?
b) Label the parts.

12-



Q19 Indicate the potentials of the shaded pdrti ons.

Q 20 Can you explain what this phenonenon is and when it
t akes pl ace.
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I/ ~
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= SHEAR FORCE

! DisPLAceE MENT
FORCE.

13.



Q21 This no doubt |ooks |ike a collection of waves.
a) What does it depict ?
b) Wio gave it ?

Q22 Wat type of disease does this figure show ?

14



Q23 ldentify the pathol ogy and expl ain.

15



AUDI OLOG CAL EVALUATI ON
Q1 Mitch the followng :-
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Q 2. Match the foll ow hg :- (according to ASHA 1990)

Key
1.

2.

10.

11.

12,

13.

14.

i5.

(AG A r Conducti on;

for audi ogram synbol s

I

Z
\

<
]
L

Z\
O

'

> .
]
<
)
-

17

f)

Modal ity
Unnmasked AC - Left .

Unmasked BC - (Mastoid)-Right.
masked BC - (foréhead)-Ri ght.
AC sound field - Left.

Masked BC (mastoid) NR Left.

Unnasked AC - Right.

g) Masked AC- | ef t

h)

)

i)

k)

1)

Masked AC- Left.

I\/asked BC (nmastoid)-Left.

Masked BC (nmastoid)-R ght.
Unrmasked BC (nast oi d) - Léft.
Unnmasked BC( nast oi d) - unspeci fi ed
Masked BC (forehead)-Left.

Unmasked BQ(f or ehead) unspeci fi ed

AC sound field - - Ri ght.

BC Bone Conduction; NR-No Response.)



Q3 a
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Wiat are these ?
b) Re-arrange the anagrans.
What ot ol ogi ca
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Q4 ldentify the pathol ogical condition baéed on the typical
pure tone audi ogram
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WTENSITY (d8)

Q5 a) Lable "a', 'b'" and ‘¢’ on the gr aph,
b) What does the graph depict ?
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Q.6 While doing speech audiometry on normals, what do the 3

lines a, b & ¢ on the graph depict?
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Q7 a) Wiat does the graph depict ?
b) Label a, b, ¢, d &e.
c) Wiat do lines 1 & 2 depict ?
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Q8 a) Wat does the graph depict ?
b) Label A, B, C&D
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Q9

a) Nane the different types of tyrrpanograrfs.
b) State the pressure - conpliance functions.

c) State one pathol ogical condition where it is ususlly

seen.
A B.
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Q10 a) This figure represehts t he
" b) Label A- F

c) Mark X' s for where the |esions could be expected for
i) Facial palsy.
i) Brain stemlesion

li1) Extra axial |esion

23.



Q Il Choose the correct one--

(1) Using which instrunent do you get patterns shown bel ow?
1 InEedance audi onet er.
2) Bekesy audi oneter.
3) Pure tone audi oneter.

(2) Wose name is associated with these boxes ?
1) Carhart
2) Jerger
3) Katz

(3) i) D agonal patternis seen in
RL

S 77/
L] WJ
1§ Prof ound Sensory Neural hearing |oss

2) Retrocochl ear pat hol ogy
3) Both of the above.

1) Horizontal patternis seenin

c WD VI

X [::;%
1§ Ret r ocochl ear ~pathol ogy

2) Conductive hearing |oss
3) None of the above

iii1) Vertical pattern is seen in

R L
O
X 7

]§ Mbder at e conductive hearing | oss.

2) Unilateral facial palsy.
3) Both of the above.

iv) Inverted L pattern is seen in
R L

c W e

.
1) Brain éf§n1disor%er

2) Severe conductive hearing |oss
3) None

24.



v) Unibox pattern is seen in

R L
c L] &
| _
1§ Bra%ltem‘%lon

2) Sensory Neural hearing |oss
3) None

vi) Four square pattern is seen in

RL _ X
¢ A
|\ Uz )

1% Bilateral severe hearing |oss

2) Severe Sensory Neural hearing |oss
3) Both

25



Q 12 a) These are used for the eval uation of
b) Label tests A, B in both the graphs.
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Q 13 a) Wiat does this diagramdepict ?
b) Lable A & B.
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(314'a) The di agramrepresents test.
b) What kind of disorders is it used to detect and how ?

-

-

IRKEYXEERREEALM

Q 15 DESCRI BE & DI AGNCSE

a) HSTORY --> 9 yr old who failed in school hearing
screeni ng :

el 1
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' R L
PTA 10 7
SRT 10 10
PB- MAX 100% 100%

' STAPEDI US REFLEX THRESHOLD
I PSI 500 1K 2K 4K CONTRA 500 1K 2K

R 80 - 80 85 80 NR NR NR
L NR NR  NR NR 75 75 80
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INTENSATY

C)

INTENSITY

b) Hstory —failed in school screening left ear pain
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Q16 a) What are these called ?
b) These are plotted while doing
c) Arrange these to match their corresponding graphs.
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Q17 a) These traces are seen in
b) Nane the different types
¢c) In which conditions are these seen ?
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Q18 a) This is a test for the detection of R
(NTLCERA TYAUDO R TFDYI QUSNN)

b) This is a typical exanple of

""""" [ur | sTa1R |
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|
I
: | sowN | TOWN ==~~~
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|

Q19 a) This is a conposite
b) Mark the peaks and valTeys.
c) Dvide the wave into > Brain stemresponse
- > Late response
> M ddl e response

31.



Q20 Match the fol | ow ng--

5

1) 1 year

2) 3 nonths

3) Adul't

4) Newborn

5) 6 weeks

6) 6 Months

32.
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e)
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Q21 a) This is a typical /- Al-/--E-/-E-0O—FE/.
b) Label the X and Y axis
c) Mark the visible peaks in each waveform
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SETAY.Van
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INTENSITY
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" TIME

Q22 Spot the different wavefoom of these auditory evoked

potentials. AP

a) Cormpoud action potential (A

b) Brainstem auditory evoked potentials

c) Sow negative 10 (SNig)

Freqguency following response (FFR)

e) Middle latency response (MLR

f) Sow vertex response (SVR)
g; P-300

h) Contingent negative variation (CNV)
). 9. 38
P. -
V\/ » %
N Ne Ny N N4 TN
4 [\ 5 ’ .
¢ U
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a 8.
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Q24 This is a waveformof a
froma normal hearing young adult.
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I NSTRUMENTATI ON

Q 1 a) ldentify these bl ock di agr ans of instrunents used by
an audi ol ogi st i

b) Label the parts A - M

A B ‘

C ) — N[ s
-~ L
CP 3
@
H

> o[ )
@

Q. 2 Can you identify what parts make an electret microphone?
Label from 1 - 6

Y
Y

A

\EE\ S
3
o

a
A

Y ACRRAY ATARREEY

V177277744

‘"
y d N
“w  p

SR LRRRIAY

/
Y

[ Z7727D

36.



Q 3 a) ldentify this instrunents.

b) They are all used to test a particular group
Nane the popul ati on.

b .




Q. 4 ldentify and label.
A 8 ¢

- ,;B

/ ] _

- Q 5 Nane the 3 channels of the ear probe in an immttance
et er .

38.



Q 6 a This is a schematic of a I nst rument .
b) What ar the functions of A B, &C

A B
<TIMuLyS pg1TIZER
PROCESSOR

TIMINg

MEMORY
| PISPLAY

CoNTROL

AUbF AMPLIFIER
ATTEMUATOR

PHYSIOLo(r;LAL Ranp PASS
AMPLIFIER FILTER

L ;

c

Q 7 a) Fig-1 &Fig-2 are used for the nmeasurenent of

bg Label the boxes in both the schematic diagrans

c) Dfferentiate Fig-1 and Fig-2 in terns of their
pur pose of measurenent.

PROBE ML

Sigr, {1 -~ ™ | AMPLIFIER/ //
- | ruren 72

' A _
*//// ) > Tc::'r:::a-ro(

B
Fiee. 9 T — AMPLIFIER

k

39



Q 8 a) ldentify Fig-1 and Fig-2

b) Wien is Fig-2 used along with Fig-1.

c) Label Fig-1.

Fir. 1,
A
"L
5
c %
Te
Fig -2 SPEECH
NorsE

Q 9 a) ldentify Fig-1 and Fig-2
b) How do the 2 differ in terns of their use.

Fig

ADAPTIVE
FILTER

HEARING AlIp

AMP

—» LOlL

7R

Sy

¥

W ﬂr

Flg «.

v

- QUTFAUT

~5 CoIL

40

—> SOFT (RON

STEEL SPRING
TERMINALS

QUTER SHELL

DIAPHRAG M

» PERMANENT MAUNET
¥ STRONG MAUNEKTISL FIELD N

AR GAP

£P%

MASSIVE PERMANENT MaALNET



Q10 Match I-M1l of the diagramillustrating construction of
a carbon-zinc type 'A battery to its different parts.

1 .
N i) . Zinc can
£ '
p= " _
v Seal i ng wax
7 i
| LS ut

Chemcal mx

Paper bottom i ner-

vi
Carbon center el ectrode

- Wi

E

Paper outer shel |

Socket

Vit

] Paper |iner

QIl a) This is an'equipnment required for neasuring the
(LCCEETR QUSTAQ C FMNCPERCRAE)  of

hearing ai ds.
b) Label A - |

! T ! (“‘”‘U o0ztiLLog.
i RECOR D - LCPE

CLEHLLATER I Tk

AMPLITUBE CtompRESS!
wNT

————— 1
EET ENCLOSLURE

OUTPUT SIGNAL MEASUREMENT  TEST SIGNAL GENERATOR

—

41



Q12 a) These are a set of circuits used for

b) Fill in the blanks A, B & G and explain each circuit.
c) Match circuits (i) (ii1) & (iii) with their graphs

LK

a, bé&c
A
. . P E
) wrrien i L S
148 P el
rA c
»
! ] :
') AMPLIFIER GAIN , ovTPUT 4
| : CONTROL | AMPLIFIER |

%2

B

N
i) b——— AMPLIFIER f&'m%

a,
b.
REDUCING
—_—— —_— e e = - ° 4 GAIN
{l' f LeNTROL
/ v
L{,.

42.

%

OUTPUT
AmPLIFIE K

L

v _ 4 >
)/,

REDVCIN(x
GAIN
ConTREIL
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Q 13 a) Wiich systemdoes this schematic diagram represent,
b) Label the following after re-arrangi ng the annagrans
1) | RPOWNCCHE 2) ETSRTNTAMR F.M 3) NNAATNE
4) MEC REVRE. F 5) EDHNHPQAE.

:7)1‘:1\)1\\\)1 /
L | \3/ )

Q14 Arrange these parts to conplete the bl ock di agram of the

SLM
> Hold circuit > Overload detector > Pre-anplifier
> Filter > Amplifier > Display

> RMB det ect or

?’ ZZ Z |
Mie -
b |-

7 |
& | 7

R

43



Q15 This is a schematic dia

gramof calibrating
aESound Level Meter '

b) | npedence net er
c)Audi oneter S

HiarH GAIN
AMPLIFIER

ot AUDIDMETEN]
I

ATTENUATIR 0;‘;!’:“-‘-“1"&,

Q 16 a)Choose the correct answer
~ This is a schema of-->

!é Johanson type transposer

|

i

WAVE
ANnALYSER

L HiGH GAN ’ﬁ
AMPLIFIER,

_ sl owpl ay
i

None of the above

b) Fill in the missing bl ocks
MASTER
AMPLIFIER AMPLIFIER, e EARPL,
|
O1> ] > H>H
Mic ’ AMPLIFIER
! [ A
7 %
! ? ! 7 ?
A B e D 2

44



Q17 a) These are schenatic arrangenents for calibration of.
and -

b) Link the boxes in the correct order to get the right
arrangenent for calibraiton.

1 (i) SOUND ARTIFILIAL
LEUE} MAasToD
METER
PRE -

AMPLIFIER

() | souns
LEVEL

A
METER baPTor,

- ARTIE L cia g
" MAsTO|® _ Mic

5°Ut§uEL : ARTIE bE AL

METER MASTO ID

ABAPTOR

GopiE
NECK Mg
ADAPTOPR

MICRO
PLUk

45



Q18 a) This is an arrangenent for the calibration
of
b) Label the part mar ked (?)

-~ SUPPART - AbTusT

> SPRANG Bacances

>y SPRING

> DRIVER § IMPEOENCE HEa

b
B
|
A

3y ACCELEROCMETER
" EQRCE Gavaf

@

Q19 Arrange these blocks in the right order so that they
help in the calibration of the SLM

P'&TON

OR Mic
ADAPT PHONE

SOUND
LEVEL

METER

46



HEAR NG Al DS AhE)ASSfSTIVE LI STEN NG DEVI CES

QI The all in one hearing aid.
a me the inmportant parts and | abel them on the given
) gﬁagranl P P g.

Q2 a) Wich systemdoes this represent?

b) Fill in the boxes to show the transm ssion of sounds
through this typical system

INCIBENT
SOUND J)) Ml

RECEIVER |

IR

47



Q3 a) These are comercially available different types of

b) Name them
c) State for what degree of |oss each one can be
prescri bed.

48



Q4 Ehe Pndlflcat|ons in a hearing aid give its users maxinum
enefit

a) Now can you say what this graph signifies?
b) Label A and B.

MaxiMum Ofp b — 4— — ~1— — 3 = ——e—a
-
o L
v.‘\ /I
& ~
\ b
= o -
[ L rg
- Y.
© ”
s e S
~ \‘:’/;
?—
b /
[ 58
- /
>
D

INPUT (dBSPL)

Q5 This graph depicts the of a typical in-the
ear hearing aid.

%p j/,-\& /\ R
‘od7
i

e %0 1 :

30| /]

RZARE AN
/W-' | N

800 (000 2000 5000 16,000

output (COVPLER spL)
dg ve Zo4fo
R
ﬂ""__——-—

EeERVENEY ——3

49



Q6 After audionetry an audi ol ogi st gets these scores.

What kind of hearing aid woul d be nost suitable for these
pati ents?

0

.ek

20

20 |
40
b 5h
S o}
I \/\1
";_; 104
- q’\.
o 2e0 S0 Ik 2k 4k Ik
FREQUENLY _
Rt Lt
A PTA 68dB - 78dB
: SAT 58dB 72dB
A ded
SAT 28dB 38dB
D scrimnation 14/15 6/ 15
[+]
la
10
»
— Ao
-
2 &
2
2 (ao
- ~
ap A
190
e as0 500 'k tk uk T
EREQUENCY
B
Rt Lt
PTA 90dB 83dB
SRT 78dB 72dB

50



INTENSITY

INTEMNSITY

1
%o
3o

113
x\\l \’\/\
56

(4]
3o
o
ule]

0 \\ M/"

19

Bk
FeequENCY
R Lt
PTA 105dB 45dB
SRT 25dB 85dB

160 S0 K 2k 4x  ou

Noi se 60%

51

Q

o

13

3s

4o

5a

1]

*

S0

%o

104

fie : >

250 500 Ik ik, He Fk
FREQUENCY
Rt Lt

PTA 20dB 13dB
SRT 26dB 16dB
Al ded SDS 70%



Q7 This is an inportant accessory of the hearing aid.
a) Can you say what it is?
b) Name the parts.

Q8 These are special nodifications in the nold to provide
maxi num benefit to the user.

a) Can you say what each one is call ed.
b) How is each one useful.

52



Q9 a) The ear nold not just forns a connection between the
ear and the hearing aid, it also acts as an
b) What does this graph signify?

VENTS . FILTERS

HORNS
REDUCES SMODTHS EXTENDS
160 Low I MID 3y Hiar | DK

FREQUENCY {(HZ) —»

Q 10 These are special nodifications on the hearing aid.

a) Wat are these calied?
Label the parts narked?

b

on o >

53



Qll a) Expand on the acronym FRCS.
b) Match the different types of FROS with their nanes.

A) Bi FROS

B) Double ARCS

C) FROS

(R- RECEIVER , A- AmpuifiER | M- Maaaamowe)



Q12 This is an inportant conponent in hearing evaluation and
hearing aid testing.

a) Wat is it ?
b) Mark the parts on the di agram

--> PRESSURE EQUALI ZATI ON CAPI LLARY
--> 20C CAVVITY

--> Al RTI GHT SEAL
--> EARMOULD SUBSTI TUTE / SEAL AROUND I TE AID

--> BUTTON EARPHONE / ACCUSTI C TUBE TO BTE -
—> CALI BRATED PRESSURE M CROPHONE

U
1

N
NS

~ 1

S

AN
NN

Q 13 Can you nanme these systens used in the neasurenent of
heari ng aid perfornmance ?

T\

55



Q14 a) These are a series of steps neasuring _
b) Arrange the different steps in the right order,
(i) 1,2,3 (ii) 3,1,2 (iii) 3,21
c) Describe the different steps.

Q15 a) This is an arrangenent for
b) Can you nane the parts |abelled ?

oo -
.

4

o

™n

[o3



Q16 a) Wiat kind of testing is going on here ?
b) What is its inportance ?

S7




COUPLER SPL In dB ve. 20y Fa

4o

o
=]

(A

lio

oo

Q.17 Label A,B, & C on the graph.

_f/\\—'-/ T T 7
qpma ¢fPsPL| ' \
B FULL ON (e _ \
. <]

///w\//_ﬁw\v

ya Lfp sPL

M,

/

100 280 500 ro0o 2000 4334 19,508

 FREQUENLY (Hz)

Q18 Thi_%I is a recent advancenment in the field of hearing
ai ds.
a) Nanme and describe its functions.
b) State its advant ages.

58



Q19 a) This is a recent boon to the hearing |npa|red

i ndividuals. Nane it.
b) Can you |l abel the parts marked ?

Q20 What is this and howis it helpful ?

59



Q 21 These are devices which assist in |istening.
a) They are called
b) Name them and [ abel the parts.

499999
O 0 ¢ & 9 et

= oA

L

D
;m



Q22 a) In addition to the auditory node, nost hearing
inpaired rely on : for communi cation.
b) This instrument has been deviced to help these
- hearing inpaired. Can you nane it ?

VotCED FRIETION wiGHT
 VOICED $TOP LIGHT

. ,’ T

yoitingG LRMP

Q.23 a) These are different modifications of which "group
hearing - amplification system".?
b) Nare them.

i)

ra

F
¥

SRR 7

")

~¥

NIRRT

o

61




Q24 These are certain

recent nodifications to help the
hearing inpaired. Nanme them

i

Q§§&§h'__

R

62.



NOSE
Q. Wha does this graph represent ?

LS

W

o

>

A

wi

L

L4

o

a

o B 4
=

3 L
At

TIME

Q2 a) Wiat does this graph represent ?

i o

20 200 2000 26 000 '
4

FREQUENCY N Hz,

63
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-+

-1

+1

-y i

t2

+!

Q3 a) Nane the different waveforns ?
b) Match themw th their respective spectra.

Spectra

Wavef or ns

</

AWAWA

(VAVALY,

64
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Q4 a) Wat does this graph depict ? _
b) Label the X axis and Y axis, the dotted |ines, the
| oudness | evel s. ' ,

—

4 e W _,'\
Yy [ — .
A o~ ] M—
= N el
6 - w— — e = — o - 4; -4’—..-
ey o} L%
g Jroien} S| B
*’"ﬁ\ . = /l/ "é"‘“
\\\:\‘\kz"h-___ P"‘*—-n.n__z _‘.-.'J/ FHEY
N D, N \\Q"‘s_—_—l %f s
\.:‘b N e e 2] .
NS E I~V A
~Z e — =
- 2 . 3y il
N _IF\ / /l' -'
N SR N 4 B
~ b 4 A*‘S_

Q5 This iésa schenmatic diagramof the 'noi”e' pathway -
to the Inner ear.
Label the boxes.

27

MIBOLE | INNER .
EAR E AR

NoigE > : ’/XEZ

L.

[R—

65



Q6 a) Wich part of the ear i's thi's ?
b) What is wong ?
C) VV1a dllS e i

Q7 a) Move UP DOW, DIAGNALLY & BACK and find 12 inner ear
structures whi ch undergo changes on exposure to noi se.

b) Mark those parts on the di agram
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Q8 This is a typical audiogramseen in cases wth noise

I nduced hearing | oss.
Choose the correct one.

NI AR e
”
S
A AT e Zam

('d@)

t ' + + iy — + + ’ N
20 SO0 ik Lk 4k Rk o se0 Ik 1x &k o

FREQUENLY —» (H1) - FREQUENLY = (Ha2)

v

o Z Py —

b S T P L B R

.

250 Se0 W 2% ue 9 280 S0 ik 1k Lk gx

FREQUENCY -—»(H,_) FREGUENCY = (H2)
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Q9 a) Nane the instrunent and say what it is used for.
b) Label the parts.

e el k3 e Tk e il g

d
(



Q10 a) Nane the instrunent to which these accessories
bel ong. .
b) Nane the accessories stating their use.

2 -
] &
MID ~ BAND
FREQUENCIES™
150 5004,;
. t&‘/s__
A 2k G
p‘::; ‘fk t{J
Al Hibel
Pass Pass

)-conn
® @?Q |

— |}




-
L
S
Nt
wl
bt |
2
b
N
ur
ol
Wl
>
t—
<
-d
L¥1)
M k. M ]
% 4 V6o $o5 So0  less  teus
FREQUENCY (cp3)
Q12 a What does this graph represent ?
Choose the correct one :-
ThIS V\as given by --
|
| |3
1i1) AVA
i v) CHABA
A
o T
~—
= tes +
©
o
oo 4_
2
- s L
-1 % 4
o
Y ooes |
70 }

QIll Wat does this graph represent ?

-
4

DURATION —>




Q13 a) The ear is protected fromnoi se by the use of

b) Name t hem

7

o5

Q14 a) This is a graph representing

of Ear

Br otective devices.
) Label the 3 lines on the graph.

'l 2y

18 250 500 1000 2000 4Looo 60800 §add

b

FREQVENCY (HZ) ——>
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Q15 A Wich is this instrunent
Choose the correct one:

Sound Level Meter

Cctave filter set

Accel eronet er

Noi se dosi neter

OO0OT oD

B) Howis it useful ?

[¥7  ew” PEAREXZESY

. g3 [0,
- T, Low
LT AL o T Lo
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Q16 a) These are different ways of attenuating
and froma nmachi ne.

b) Arrange the pictures in proper order, to ensure the
pur pose, by followi ng the right path.

A 2, 4, 6, 3, 1 (B) 6 5 2 1, 4, 3 (O 3, 4 5 2,1, 6

2
l i
¢ 3
[ 4 1
|
: |
6. e
}
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Q 17 Match the frequency ranges of --

ag Acoustic lab tests b) H-fi

c) Piano d) Speech

e) Hearing range of the old. f) Hearing range of the young

with those on the gra'ph.

Al "
. :
A < N
| = >
& ’
g
e
N
o E N
\‘ l ‘ ¥ B ,
& 7o 3E 83 7135 250 fgo_ leoo 2000 Hooo  Fopo 14,000 32,000

FREQUENCY =+ - .
Q 18 Label the graph with the 3 conmon sources or noise--

A) Hone vaccum cl eaner.
B) Hectric shaver.

C Airpl ane.

{00

40 M\'“““'\._M

go | \

20 ] \" :
N O >‘\1\m
50%:\\1!/ \\*\
4o

30 3 ns _250 so0 i 2K by, 1:1.3

FREQUENCY
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TRANSMISSION

Q 19 Based on the noi se reduction co-efficient of
1) Suspended acoustic tile ceiling.
2) Shredded wood fibre board.
3) Carpet.
4) Plaster on brick.

Label the graph.

N
f-8 4
‘3 -
-4 4
o‘f -+
N
'dh " N a - Q
o 9
o h T ¥ T —t T t R -
208 4% s 250 E00 18040 2000 ‘!000 2233

FREQUENCY —m——»

Q20 Arrange these materials on the graph in order of m nimm
to maxi mum transm ssi on | 0ss-

élg Lead (2) Steel (3) Plaster / glass (4) nmasonary
5) Pl ywood.

Choose the right order--
(a) 2, 3, 5 4 1 (b) 5 2, 4 3, 1 (c) 5 3, 4 2 1
N

Loss (dg)—>

-1 '] "_J
50 1
Y
4
e v
ae | /
/
20 ! -/
10 4
L 1 : + ? + ! = + —+ ey
3-8 63 L8 250 500 Ik 114 Hi §ie GK 3K

FREQUENLY tHZ) —



Y

Q21 Match these comrérci ally avail abl e sound absor bi ng
nanes. '

material with their

L

........

........

77

b)

Slotted tile / panel

d ass fiber bl ankets boards

Regul ar perforated tile

Fissured tile or panel

Random perforated tile.



Y AXES

Q22 A Wat do these depict ?

Choose the correct one :-

a) Acoustic tiles.

b) Studio walls of different shapes.
c) Wod fibre boards. '

d) Studio shapes with non-parallel plane surfaces.

B) HOWare they useful ?

Q23 If the graph depicts "reverberant SPL"
Level s --
-MARK The X and Y axis.

from Sound Power

to
k\_ |
\\t\\,\
4] -r\\\\\\:\.\ﬁ I 8.0 )
\\ \""uk.\"‘\-a%q
™~ TN T
) N e s N e N A
=-lp 4 o 2 ¥ &‘ L\"‘\ ™
\ “"\ o. . \\‘\ -
ST T [~ “‘w\
S TS Ny
&\h\\\ F-‘.\"\|\
“2p | ~ T T N
} a - [~ T
\\q\ "--.,\ \\'\_ l\"\
M TN \ L TN
- 30 _ b L ["‘tﬂ}\ b U
l,000 5600 14,000 100,000 {200,000

X A¥\S ———>
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Q.24 Wha does this graph depict ?

NOISE RATIntZ MUMBER

o " g o
311‘22‘30

| |
ﬁn 1Y
gl JZ ]
B

I
NV /470 7 .
/./f/yﬂfﬂ/_/-b/ﬁ 77 4R l

2.8 % 2 F ¢ =

OE_TAV_E ;AN_D LteEVEL |, £ B RELETIVE Tao o-ooo:‘lﬂf"“'

'-u..__‘ 10
. —]
LS

T

F—

s
2 Ak

/
i
VA |
(7t

\-
o

befAavE MID - BAND Freq. (HZ)

\\ _\ \\:\::“

Q25 a% | abel a-e on the NO SE CR TER A CURVE,
_ b) Label the X &Y axis.

A

" %0 |

. 3o

&0

S50 4

4o

Y AXls ——e—sidy 0

30 1
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ANSWERS



ANATAWY, PHYSI OLOGY AND PATHOLOGY

Ans 1 :-

Ans

A - Finna -

B - External auditory canal (EAQ
C - Mlleus

D - Tynpani ¢ nenbrane

E - Incus

F - Stapes

G- Sem circular canals

H - Cochlea

- Quter ear
- Mddl e ear
- I nner ear

; Tenpor al bone _
A - Sguanous portion
Zygonati c process

B -

C - EAM

D - TyrrFanic portion
E - Styloid process
F - Mastoid process
G - Mastoid position

3

Medi al Ceni ul at e Body

I nferior-colliculus
Lateral Lemmi scus

Dorsal cochl ear nucl eus
Superior olivary conplex -
Ventral cochl ear nucl eus
Auditory nerve.

Nokilulelel P

MEDIAL GENICULATE

INFERIOA COLLICULUS
LATERAL LEMNISCUS

8l



Ans 4 :-

HELIX

ANT! HELIX

TRIANGULAR FOL35A

scAPHQID FOSSA

EXxTERNAL AUBITORY CANAL
TRAGUS

INTER TRAGAL NOTLH

LoBULE

4 B c(A S s O F R A L U 6 N A I R T)L T U
(E_ X T E R N A L AlLU D I T 0 R Y C A N AT
L X M A L T X F H E 2 LT M P Q R 0 A C D

3 A K 0 R 0O N CtA T A R P OREKTIHO
X 8 E K AL K NJf]E R T A B H A L O CH I
Il L 0 T-8) 0 M 0/l A R K A M ONTULAGTULO
L T M R AIC/K A A M ONA A CHOTI
E| A K A J T A B I S HONUBUDO AR
H L R~A A N I F E(Z_O B U T E)YD U P
IR A A ¢ H I K I N T U KHU B K
%L"f) A J BPJ4 K I A A CHETO OB HI
N| S N K H A R A B L A G C HE N A A
Al 1 T A_ LI ~WE_ B A K. I A A C H E H
L o _C T O N L A GAYR T R E T N I)I G A

Ans 5 -

- Inner bone perforated by squanmpbus part
- Quter cartilage

- Perichondrium

- Hairs

Ext ernal auditory neatus

- Isthmus

- Narrowest part

- CQuter skin layer of tynpanic menbrane
- Anterior recess

- Periostium

Re—IOTMOUO®>

Resonance frequency 3500 Hz

82

of tenporal bone

- Inner bony part formed by tynpanic part of tenporal bone.



b)

Ans

a) A

DN, o bhwWNDE O

Soo~

onw

Posterior horizontal fold

Attic

Anterior horizontal fold

Handl e of malleus surmounted by short process
Unbo

Cone of |ight

Anterior superi or
Posterior superior
Anterior Inferior
Posterior Inferior

'éOOOFE, anplitude curves.

8 :

4) axis of rotation

Above the resonance frequency

Type 1

Type 3a
Type 2 )
Type 3b

b) Chronic suppurative otitis media

Ans

9 : .
a) schematic representation of the mddle ear.

°)

5 3 3
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LoampmECTION TD
LONNECTION (&2 Iveus

HEADR
To MALLEUS ~ECK

HEAD

SHORT

CONNECT oM PRoLESS

T8 INEys ANTERIOR
CRUS PosTERIDR
Lrys
MNELK
LATERAML -
PROCESS wNNE;‘;‘igsto FooT PLATE
LENTICLULAR,
MANUBRIVM PrRotESS
Ans 11 ;-
The main direction of ossicular cha n novenent.
Ans 12 :-

The diagramrepresents the relation between the tynpanic
menbrane, ossicles of the ME and the Inner ear.

A- Tynpani ¢ nmenbr ane
B- 05ch| es

G Inner ear.
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Ans 13:-:

1. Stapes and stapedi al 2.
muscl e absent. long cms.

3. Incus lacking short - 4. Conglonerate of nalleus
process, stapes and and incus, nalleus |acking
st apedi us nuscl e absent. handl e, incus lacking |ong

crus and short process.

Ans 14 :- -
a) i) Bony labyrinth - sem - circular canals
i) Oval w ndow
iii) Round wi ndow
iv) Cochl ea
v) Menbraneous | abyrinth
vi) Ampul I a
vii) Uricle
viii) Saccul e
i x) Cochl ear duct

b) Flg 1 - Bony labyrinth of Inner ear.
2 - Menbraneous | abyrinth of Inner- ear.

I
e}



Ans 15 :

a) Modiolar cross-section of the cochlea illustrating the

r branch of the auditory nerve

(They are present on the organ
of corti of the cochlea of the
i nner ear.)

scal ae through each of the turns.
b) A - Spiral |iganent

B - Scal a vestibuli

C - Scal a tynpani

D - Ogan of corti

E - AuditorY nerve

F - Vestibula

G - Helicotrena

H - Reissner's nenbrane

1 - Basilar nenbrane
Ans 16 : -
a) Scala nmedia is organ of corti
b) A- 7

B- 4

C- 12

D- 9

E- 13

F - 13

G- 15

H- 2

| -14

J - 16

K- 10

L- 6

M- 8

N- 5

0-1

P- 3
Ans .17 :-
ag Vesti bul ar receptor organs
b) A- Cista

B - Mcul a

C - Vestibular ganglion

D - Internal auditory canal
Ans 18 :-
a) A- Inner hair cells

B - Quter hair cells
b) 1 - Streocilia

2 - Basal body

3 - Nucl eus

4 - Deiters cells

5 - Afferent dendrites

6 - Neural channels
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Ans 19 : -

The potentials of the different shaded portions of the
cochl ea are: -

Amrs 20 :-

The phenomenon depicted is hov SEARNG ACIICN of the
tectorial meamrane ad the cilia of hair cells is produced.

The fluid motion from the oval to the round window is
transmitted through the cochlear duct. As the footplate of
the stapes is ed into the perilymph of the scala
vestibuli, the vestibular membrane, is bulged into the
cochlear duct, causing movemat of the endolymph within the
cochlear duct and movamat of the basilar membrane The
cilia of the hair cells are embedded in the gelatinious
tectorial membrane, so that when the hasilan mambrae is
displaced, there is shearing action on the cilia by the
tectorial membrane

Ans 21 : -
a) The travelling wave in the cochl ea
b) Von Bekesy

Ans 22 : -

The figure shows, an expansion of the endol ynphatic
conpartnment due to excess endol ynph resulting in distention
of Reissner's nenbrane.

This is seen in patients with Menieres disease and
vesti bul ar neuronitis.

Ans 23 - Ransay - Hunt syndrone

Herpes.. Zoster involving the sensory fibers of the 7th
cranial nerve presents as vesicles in the concha and is
al nost al ways associated with the 7th nerve |ower notor
neuron paralysis on the sane side.



AUDI OLCd CAL EVALUATI ON

Ans - 1.
1-d
2- e
3-b
4 - a
5-c
Ans - 2
a- 14
b- 13
c- 5
d- 14
e- 15
0
g -
h- 11
I - 12
] - 6
k - 10
. -1
m- 3
n- 3
oO- 2
Ans - 3.
a) Audi ogr ans
b& ) A - Saucer shaped audi ogram seen in functional hearing
| oss.
B - Stiffness tilt audiogram.
C - Meass tilt audiogram; Cholesteatoma, conductive
pathology.
D - Corner audiogram; Viral agents-mumps.
E - Cookie bite audiogram; Rubella.
F - Skislope audiogram; ototoxicity; advanced Noise
induced hearing aids.
G - Dare shaped audiogram; Conductive hearing loss.
Arns - 4.
1 - Noise induced hearing |oss
2 - Presbycusis
3 - Menier's disease
4 - Qosclerosis
5 - Hereditary SN hg |oss
Ans - 5.
a) a - Undernaski ng
b - Plateau
c - Overnasking
b) The graph shows the effects on response to a stimilus in
the test ear, of masking in the non test ear.
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ANS - 6.

The graph shows the articul ati on curves, those obtai ned

for normal hearing subjects using various types of speech
mat eri al

(a) ----... Nornmal sentences
(b)— —Monosyl lalic words
(c)—— Non-sense syl lables
Ans - 7.

a) The graph dows the articulation curves for speech
audiometry as determined by pathology
b) a - normals

b - conductive hearing loss (mld)
Cc - conductive hearing |oss (noderate - severe)
d - cochlear disorders _
e - retrocochl ear dysfunction
c) 1 - Threshold of intelligihility
2 - Average conversational |evel
Ans - 8.
a) The graph depicts an illustration in audi ogram format of

speech spectrum
b) A - Fundanental frequency range
B - Main area for vowel s
C - Voi ced consonants
D - Voi cel ess consonants

ANs - 9.

A - Type A ; Conpliance range 0,8 - 2.00 cns® ; Nornals.

B - Type As ; Conpliance < 0.3cns®; increased stiffness as in
ossci cul ar fixation.

- Ad type ; Conpliance > 5cns®; osscicul ar chain
discontinuity

- Type B ; Equal conpl ai nce val ues over the whol e pressure;
serous otitis nedia.

Type C ; Peak shifts to -ve range < -100mm H20, Eustati an

t ube dysfuncti on.

- Peak to +ve side, early stages of otitis nedia

- D&E type at high frequency probe; seen in nornals al so;
smal | abnornalities of TM

- E type, Doubl e peak, osscicular chain discontinuity.

I O m O

89



90

Ans - 10.

1) Reflex arc

2) A - VCN (Ventral cochlear nulcleus)
- FW (Facial notor neuron)

C - SOC (Superior olivary conpl ex)

D - Inner Ear

E - Facial nerve

F- VIIl nerve

Ans - 11.
1. | npedence Audi oneter
2. Jerger
3. i) - 3
i) - 1
iii) - 3
iv; -2
v) -1
vi) - 3
Ans - 12.

a) Tubal function
b) A - Toynbee Manoevre
B - Val sal va Manoerve

Ans - 13.

a) The diagramdepicts the tine course of the acoustic reflex
in a normal ear and in an otosclerotic ear.

b) A - Nornal
B - Qosclerotic

Ans - 14,

a) Reflex decay test.

b) This is a test of retrocochlear function.
In nornmal subjects a long lasting, high intensity tone
(I Csecs at | dB above reflex threshold) wll mintain
normal anplitude throughout stinulation at 500 and | OOOHz)



If there is reduction of anplitude at 50% or nore wthin
5secs. the test is positive. This indicates the presence
of a retrocochlear lesion such as VIII nerve tunour or
brain stem | esion

Ans - 15,
a) Normal audionetrics bilaterally.
Normal M ddle ear pressure.

Ref | exes are present wthing normal limts with
contralateral stinmulation in the Left ear and ipsilateral in
tBe R ght ear. Probe assenbly in the Right ear refl exes
absent .

Therefore with nornmal hearing and nornmal tynpanogram on
the right side, there is a strong suggestion of an absent

right stapedial tendon on central Ilesion in the efferent
reflex arc for the right ear.
b) Normal results in the right ear, di screpant results for

the left ear.

Pure tone and speech audionetrics do not agree  Tynpanograms
reveal nor nal -, mddle ear function. Acoust 1 c refl ex
threshold are n wth contralateral stimulation bilaterally.
But, reflex thresholds with left ear stinulation are better
than that the admtted behavioural thresholds in the [eft
ear.

Therefore non-organic hearing losss in the left ear

c) Left ear normal audionetrics but in the right there is
noder ate degree of conductive hearing | oss.

Tynpanogram shows A type in the left ear and reflexes
are present at the normal limts. But in the right ear there
is Ad type of tynpanogram w th el evated refl exes.

Therefore osscicular chain disciontinuity.

Ars - 16.

a) Laddergrans
b) ABLB

c) 1-b

S ownNo
[eNJNe]

Ans - 17.

a) BEKESY AUDI OVETRY

b) 1) TYPEIl 2) TYPEII 3) TYPEIII 4) TYPE IV 5) TYPE YV

c) 1) Typical of normal hearing but can be seen in conductive
hearing loss and occasionally in Sensory Neural hearing
| oss (Pesbycusis)

2) Typical of cochlear disorders associated wth

recruitment.
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) Typical of neural disorders.
) Typical of retrocochlear disorders.
) Often found in non-organic hearing loss or malingering.
Ans - 18.
a) Central auditory dysfunction.
b) Staggered spondaic word (SSW test.

3
4
5

Ans - 19.
a) NEURQO ELECTRIC POTENTIAL TO A BRIEF AUDITORY
STIMULUS
N, Ng
(\":o Na, NL
fi
N
1 oo P
W Py =
Iy
v
¥
L
BRAIN | i |
-5TEM
MinpLe | !
RESPONSE RESPONSE LaTE KESPOMNSE
Ans - 20.
1-e
2-C
3-f
4-a
5-b
6-d
Ans - 21.

a) Brain stemresponse, _ _
Xaxis - Intensity (dB); Y axis - Duration (ns).

Ans - 22.

=Q =D QO TR
0OUT NI O A~
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Ans - 23.

a) Cochl ear pathology - R ght ear.
Normal - left ear.

b) R ght ear - nornal

Left ear - retrocochl ear pathol ogy (acoustic nerve tunour)
From the ABR pattern-

Wave Il in the left ear shows both prol onged |atency and
decreased anplitude, while inter peak latency for wave I[IIl-v
i's normal .

Ans - 24,

dick evoked otoacoustic em ssion.
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| NSTRUMVENTATI ON

a) 1 - pure tone audi oneter
2 - Speech audi oneter
b) A - Pure tone generator
B - Amplifier
C - Attenuator (hearing aid dial)
D - Ar Conduction earphone
E - Bone Conduction vibrator
F - M crophone
G - Phonogr aph
H - Tape recorder
| - Anplifier
- Attenuator (Hearing Aid dial)
- Auxiliary anplifier
- Loudspeaker
- Ear phones.

-> Microphone housing

-> Electrically charge dielectric
-> Soud inlet

-> Capasitor bask plate

-> Capasitor plate diaphragm

-> Term nal s.

Ans 3 : -
a) 1. Awarblet
2. Oib - 0 - gram
b) Paediatric popul ation.

Ans 4 - Probe of an immittance meter
A - 220 H oscillator
B - Potentiometer / attenuator
C - Loudspeaker
D - Air pump
E - Mahometer
F - Balance meter
G - Reference voltage
H - Bridge circuit
I - Amplifier
J - Microphone

Ans 5 : -
A — Sound
B --> M crophone
C — Pressure

Ans 6 : -

a) Brainstem auditory evoked potentials instrunent.
b) A - The signal generating conponent.
B - Conputer averager conponent

C - The anplifier and filter conponents.
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Ans 7 -
ag Qt 0-acoustic em ssion (QAE)
Fig 1 - spectral analyser
Fig 2 - A - Transducer
B - Tine Donain Averaging
c) Fig 1 is used for the nmeasurenent of spontaneous QAE from
human ears.
Fig 2 is a schematic diagram of a representative system
for the neasurenent of transient evoked CAE

Ans 8 :-

a) 4 transistor hearing aid, adaptive noise rejection
circuit.

b) Conputer based adaptive noise rejection incuit is added to
a standard hearing aid circuit to reduce noi se conponent.

c) A Cel
B. DC
C. Gound
D. M crophone
E. Vol une contro
F. Earphone
Ans 9 :-

a) Fig 1 - bone conduction hearing aid receiver
Fig 2 - dynamc or noving coil type receiver

b) Fig 1 - the bone conduction receiver is sinply another
version of the nmagnetic reciever so as to produce
vibrations rather than sound waves.

Fig 2 - Areceiver little used with hearing aids but which
mght offer excellent quality of reproduction. I't
elimnates nost of the resonances found in poor magnetic

type recievers and provides a smooth, even, undistorted
sound reproduction.

Ans 10 :-
i) Socket
i) Sealing wax
iii) Paper outer shel
iv) Zinc can (outer electrode)
v) Paper |iner
1) Chem cal mx
i) Carbon center electrode
|

v
vi .
i Paper bottom | i ner

Vv



Ans 11 :-
a; El ectro Acoustic perfornance

b) A- nonitoring anplifier
B - loud speaker
C - nonitoring m crophone
D- Hearing aid
E - Hearing aid earphone
F - 2cc acoustic coupler
G - Measuring m crophone
H - neasuring anplifier
| -

D stortion neasurenent equi prent

Ans 12 :-
ag Control of Acoustic out put
b) A - Peak clipping circurt
B- ACcircurt
C- ACcircuit

i) Arcuit—> It is a normal position of peak cli pping
Grcuit and its effect on a speech |like wave form

i) AGC circuit with the gain control inside the feed back

| oop.
bii) IAGC circuit with the gain control after the feed back
oop.
c) i - a
ii - C
it - b
Ans 13 :-

a) The schematic diagram represents the FM transm ssion
system feeding to head phone.

b) 2

FMtransmtter
M cr ophone

Ant enna

FM r ecei ver
Headphone

ab~hwWE

z
wn
[EEN
IS

DVERLOAD
DETECTOR olp

R-M.5. ! Y‘
DETECTOR 1 DISPLA

-

PRE- | WEICr HTING ,q
—— FIE
_AMPUFH NETWORK, ‘AMPLI

-1
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Ans 15 :- Audionetric calibrating equiprment. (CQ

Ans 16 :-
a) Jahanson type transposer

b) H gh pass (4000Hz)
Non |inear stage
Anplifier

Low pass (1500Hz)
Transp vol ume contr ol

Ans 17 :-
a) (i) Ear phone calibration (ii) BCvibrator calibration
b) (i) SLM Artificial mastoid

LF—»Preamplifier——I
SLM

> Adaptor

mooOw>

(ii)

Artificial <
mastaid

2. SLM Artificial mastoid
::::)iAdaptor

& ' »Mic
Goose
Neck Adaptor

MIC

> micro plug

Ans 18 :-
(a)and (b) - Artificial mastoid

Ans 19 ;-

————— .
PISTIN l
SLM > ADAPTOR M1L >

PHONE |
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HEARI NG Al DS AND ASSI STI VE LI STENI NG DEVI CES

VOLUME CONTROL

Tug
BiNG TRIMMER CONTEGLS

on logp Ll TLW

e ELOIL
wvitl

Ans - 2.
a) Hearing aid system
b) A- Gin control

B Amplifier

C - Battery

Ans - 3.
ag Hearing aids

b) 1. Post-aural aid
2. In-the ear Hearing aids
3. In the canal Hearing aids
4. Airconduction spectacle aid
5. CRCS aid
6. Bone conduction spectacle aid
7. Body |evel hearing aid

c) 1. Can be used for any degree of hearing | oss.
2. Mld - noderate hearing |osses.
3. MId - noderate hearing |osses.
4. Can be used for any degree of hearing | oss.
5. Till severe - pro-tound unilateral hearing | oss.
6. %?qf conduction threshold should not be worse than

40 dB.
7. Till severe to profound hearing | oss.
~Ans - 4.

_ L
a) An input - output graph for peak-clipping and conpressi oi

b) (A)

> Peak clipping

(B) > Conpr essi on

Ans - 5. Frequency response characteristics.

Ans - 6A - Hearing aid for R ght ear using S cord.
B - Binaural body level aid
C - BI-CRCs
D - HCRGS



Ans - 7.
a) Receiver ear nold.
b) 1 - Snap Ring

2 - Receiver Base
3 - Sound Bore

Ans - 8.
a) 1 - Receiver nold

2 - 3/4 Skeleton nold
3 - Skeleton nold
4 - Shell nold
5 - Sem -skel eton nold
6 - Canal nold
b) 1 - Receiver nold is used on both body and ear |evel
hearing aids with an external receiver.
2,3,5 - It is used with noderate gain instrunents.
4 - Used for hearing aids with internal receivers when
fitting very high gain hearing aids.
6 - It is used for noderate gain instrunents.
Ans - 9.

a) Acoustic nodifier.

b) The graph signifies various acoustic nodifications.
Venting affects +the low frequency region, filters snooth
peaks in the response and horns extend the high frequency
anplification.

Ans - 10.
a) CROS Hearing aid (Contralateral routing of signals)
b) A - Receiver

B - Battery

C - Polyvinyl tube

D - Amplifier

E - Mcrophone

F - Connecting wre

G - Open ear nold
Ans - 11.
a) FROS - Frontal Routing of Signals.
b) 1 - C"

2 - A

3 - B



Ans -

12.

ler
1) 26c veference €o9F

b) L — BUTTON EARPHONE [ACousTIC Tuet To BTE
1 ' EARMILD SUBSTITUTE [SEAL ARpUNE !TE
" ' o PRELSURE EQUALIZATION CAPILLARY
#
14 Zee CavITY
j .
A
" | AR TVGET  SEAL
|/
p ./ CALIBRATED PRESSURE WMIZROPHONE
hl |/ .
/
4
2]
Ans - 13.
A - 2cc reference coupler
B - Insert ear stinulator
C - KEMAR
Ans - 14.

a) Insertion gain

b) i

- 3,12

c) (3) - After calibrating the test room the user sits

facing the |oudspeaker and a probe tube is inserted into
the canal for about 1 1/2 cns.

(1)

al |

(2)

- Awar ble tone is presented in a sweep sequence over
test frequencies and sound |level s recorded.

- The Hearing aid is then placed in position in the

canal w thout noving the probe tube. The input sounds are

presented again and the sound level in the canal is re-
measur ed.
Ans - 15.
a) Post aural aid in a hearing aid test box.
b) A- GCscillator
B - Amplifier
C - Loudspeaker
D - Test space
E - Acoustic coupler
F - Calibrated m crophone
G - Control mcrophone
H - Sound Level Meter and recordi ng device
| - Hearing aid
Ans - 16.

a) The diagrans represent the probe-tube acoustic neasurenent

of real-ear-gain of an in-the-ear (ITE) hearing aid in
pl ace.
b) The inportance of this neasurenent is to get a real-ear-

gain of a hearing aid.
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The first neasurenent involves placenent of the tube in
the External auditory canal as close to the tynpanic
menbrane as possible. Then frequency specific signals are
presented in the sound field and neasured at the Tynpanic

menbr ane. Then without renoving the tube hearing aid is
placed in the canal on top of the tube. The difference in
dB between these tw conditions, is then an acoustic

determ nation of the real-ear-gain of the hearing aid.

Ans - 17.

A - Maxi mum SSPL-90

B - SSPL-90 curve

C - Frequency response curve

Ans - 18.

a) Programmabl e hearing operating system
Al | data concerning the patient's hearing such as
threshold, dynam c range, disconfort level etc. are put
into the main unit, after which accurate and reproducible
values are set for all hearing aid paraneters and the

settings are down |oaded via the programmable cable to the
ICwthin the aid.

b) Advant ages: -

1. The aid can be programed tine after tine according to
the growi ng needs of the patient.

2. Insertion gain techniques and sp.descrimnation tests
can be carried out during the sanme session to verify
settings. This is very tine saving.

3. The patient can give his imrediate inpression on sound
gquality and ease of I|istening conditions.

Ans - 19.

a) Cochl ear Inplant Device

b) 1 - M crophone headset
2 - Twenty-two el ectrode Array
3 - Receiver/stinmlator

4 - Speech Processor

Ans - 20.

This is an inplantation of a nulti electrod array of a
cochl ear inplant device.

The nulti electrodes cochlear inplant uses many channel s
hence provides better speech recognition than can be obtained
wth systens enploying fewer channels.
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21.

ass Room anplification systens.

- Hard wire system

FM system

- Loop induction anplification system

oOwx>a,

- Bal ance control

- Hard wire

- Amplifier

- I nput

- Antenna

- Headphone

- Receiver

- Transmtter

Loop

- Personal hearing aid
- Induction coil

- M crophone

- AVPLI FI ER AND OTHER ELECTRI CAL Cl RCU TRY

el el
WNROOWO~NOURWNPE
1

Ans - 22.
a) Lip reading
b) UPTON s EYE GLASS/ Lip reading aid of upton

Ans - 23.

a) Loop Induction system

b) (i) dover Leaf system
(i1) Mno axial system

Ans - 24.

A - Strap on tel ephone anplifier

B - Tel ephone comruni cati on devices

C - Binaural headset which receives infrared carrier
signal (this device can be wused for interpersonal
communi cation or in listening to the television).

D - Paging device with receiver designed to be worn on the
wist to alert the hearing inpaired individuals to
sounds such as door bell.

E - Snoke detector which both sounds a |loud alarm and
illumnates a powerful strobe |ight.
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NO SE

An s - |

The graph represents - variations In pressure caused
by speech, music or noise (conplex sound waves).
Ans - 2. .

The graph represents the frequency vs Intensity ranges
of speech (A), Misic, (B), and Audible range (C).

Ans - 3.
a) A - Pure tone

B - Square wave
C - Train of pulse
D - Single pul se
E - Wite noise
F - Short tone
b) A- 3
B- 6
c-1
D- 2
E- 4
F-5
Ans - 4.
a) The graph depicts - equal |oudnes contours show ng t he
rel ati onship between foudness level Tin phons) and

intensity (in dB).
b) X axis - frequency (in HZ)
Y axis - Intensity level (dB)
(dotted line) - MAF curve

The | oudness |evels > from 0-120 upwards.

Ans - 5.

ONE AND
TI.S.SUE

e _{__iorecro&
_ VIBEAT 10N S e e
- RATIO OLTER
N | EAR
MATERIAL / e, ] L
Leax

w

Ans - © 6 i..‘ﬁ'?.’l“-‘z i
a) Cochl ea

b) Loss of hair cells

c) Exposure to noise
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Ans - 8.
Typi cal audi ogram of Noi sed Induced hearing loss is 'B'.

Ans - 9.
a) Sound Level Meter (SLM
A Sound Level Meter is a sensitive electrical instrunment

whi ch measures noise and vibrations for health protection
and is also used for audionetric calibration.
M cr ophone

Di al

Meter |ight

I ndi cating meter

Qut put socket

Pilot |anp _

Sensitivity adjustnent

Filter Input

Filter Qutput

b)

>

—IOoOmMmmoOw

Ans - 10.

a) Sound level neter

b) 1. Wnd shield - When readings are taken out of doors in
wind the aerodynam ¢ noise due to wind may be as great as

5-10dB. Therefore, a wind shield is used to mnimze the
extraneous noi se.

2. Cctave filter set - This is usef ul i speech
interference Tevels are to be conpared, if noise rating
curves are to be used, if a particular noise source is to

be identified or the annoying conponents in the noise
i dentified.

3. Piston phone - The SLM should be acoustically
cal ibrated before and after every series of readings. The
pi stonphone is a self-contained unit for naking accurate

field calibrations on mcrophones and generate a precise
Sound Pressure Level.

Ans - 11.
The graph represents the -
"FREQUENCY RESPONSE CHARACTERISTICS OF SOUND LEVEL METER'".

Ans - 12.

a) The graph represents OSHA' s al | owabl e exposure period to
noi se. (Every 5dB increase in Sensation Level (SL) there
is halving of the allowabl e exposure period).

b) OSHA

Ans - 13.
a) Ear protective devices
b) 1. Mol ded earpl ugs
2. Ml l eabl e earpl ugs
3. Muff type earprotectors
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Ans - 14.

a) Attenuation in dB.

b) > Attenuation of ear nuffs.
> Attenuation of ear plugs.

> Attenuation of

conbi nati on of nuffs and pl ugs.

Ans - 15.

A) d - Noise dosi neter.

B) Noise dosi neters are integrating sound neters that
operate over fixed tine periods, usually 8 hrs. They
convert dBA level to frequency in accordance with the OSHA
dBA/ exposure tine relationship and produce a conposite
exposure nunmber on a digital readout.

Ans - 16.
a) Noise and Vibrations
b) C- 3,4,5,2,1,6

Ans 17.

>

1
RPNWhOOo!

18.

(7]

1
RPWwWN !

19.

(7]
1

bwmp% Om>§ mmMmoOwW

1 1
oOOToD

Z

20.
c) 53,4,2,1 (mn to nmax transm ssion | 0oss).

21.

Z

gabhwN R
1
SCocomO

Ans - 22.

a) These depict -
(d) Studio shapes with non-parallel plane surfaces.

b) Sound behaves like light, its angle of incidence is equa
to its angle of reflection. If a studio has parallel
wal ls, sound waves reflect into each other creating
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standi ng waves. |If they are concave surfaces, they serve
as collecting points, generating unwanted concentration of
sound. A studio should be designed to break up the paths
of sound waves to prevent building mnmentum

Ans - 23.
X axis - Room Volume in Cu ft.
Y axis - Reverberant SPL - PW in dB (re: 10 watt).

Ans - 24. The graph depicts 'NO SE RATI NG CURVES'

The noise levels which can be considered to be
acceptable in an occupied space such as a flat, house,
factory, etc. wll depend on the activities to be carried out
in that space.

Noi se Rating Curves enable this acceptability to be
assessed. They weigh each part of the frequency spectrum
take into account the sensitivity of the ear to different
frequency and assess annoyance factors, speech interferance
| evel s and | oudness |evels.

Ans - 25.

a) a - Very quiet
b - Quiet
c - Moderately noisy
d- Noisy

e - Very noisy

b) X axis - COctane hand center freq in H2.
Y axis - Sound pressure level in dB.
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