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1 BHREMAE (eustachian tube) i - I5IMa[3E S IERER AL
W EARA F HFSTRARAL (tensor palatini muscle ) {EFH
AU TR BRI IR E i > DABRED (isthmus ) 75 Ry B S0 B B
©B24)) S ERPAE R A
(D) Ry8EFF R HLNSMNER T — 50 - 8B BT (I AR RRUIRAR
2 TR B S B e B AR M R RS IS el ?

(A) ductus reuniens (B) saccular duct (©) endolymphatic duct (D) cochlear duct
3 rREPEAE—EA AT o B SS A4S - YRR I ?

(A FijEE 12 aditus 1 antrum (B)1%E¥75 eustachian tube

© T E# £ tympanic tegmen (DW{HIEEFR cochleariform process

4 BARNANEBE&ERE R0 - NYIEFERR 7
(4) Reissner’s membrane 4RI EFE (scala vestibuli) EiifE (scala media)
(B) Basilar membrane 73fFs% = [ (scala tympani) EdrfifE (scala media)
© & (scala media) HRyMES& (endolymph) & A {KEH = #hRk oy
DHIJZEPS (scala vestibuli ) El5E =% (scalatympani) H1&7 B4NHER (perilymph)
5 RBHFEISE LSS (efferent innervation ) il » "N HIMAIE I ?
() ZE il E RE L RES N E 4R
B H YN B AR 7 (AT & i (R (R YE By ZWRME s (acetylcholine ) » PR 4 A FIJ Ry 7 e i e
(glutamine )
©H N Fr S i HL i 1fi<E R (olivocochlear bundle ) - £EEEHIZE (auditory nerve ) ZERLFFICES
(D) 95%H 73 A 4
6 EFEHTloRERRE Ao - BN E RS - T FEER ?
WEREEZME (maxium concavity ) E’\]ﬁiﬁﬁ@% umbo
(B ELREEL 1 . =/ NI R AE—REAY 88 B (manubrium of the malleus )
O EHBEAE T HEA N JEE N5 E ( mucous membrane ) - {£ 5 HIE BTN e & 7 K2 S L K2 &
(epithelium) » FENYNE T & F&E4EZ (fibrous layer )
(D) HL R A ED &t Ry BoRiED (parstensa) » —/ NSy Rzl (pars flaccida) - i RIER 734 & A —1RHY
AR aATE
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16-2
e~ B4R afferent F1 efferent innervation fyfiiat - R5{a[EsEaR 2
(4) afferent neurons F#//\iy nonvesiculated endings - efferent neurons A# A HY vesiculated endings
®FPE4HAEAT endings of efferent fibers #2iHVE H T H 4SS (base) LLIHES (apex) %
©5ME4HAfEAT endings of efferent fibers iy & L LE N B4HRE %
(DN E4HA E %7 endings of efferent fibers 5
BRI YNEERTRIL - YA R 2
WEARYINHERELFy 2.5 cm
B H—EfEEEVER - EESELR 9 mm > FELR 6.5 mm
OFESNEERY RS & 2 h IR LA
(D MR (AR = S 54 2,000 Hz 1] 7,000 Hz &5 LRI ThEE
BEIA FR 45 A58 (cochlear tuning) AOSGHE - FHIEE 5 2
WENEARZER i aC e rmT - RS EFENR T4
B FFE#A second filter HEHEFE
O B4 M A T )
DELYNEARRERY FEER (active processes) ¢
BTt EAYHILAR S (middle ear muscle reflex) &5t » "N A1 ] #E 35 2
WG E AL (stapedius muscle ) 2 HsH E#HERHAST R
(B) stapedius reflex 2% #&HYE& &A1& dorsal cochlear nucleus~ superior olivary complex #1 facial nerve nucleus
OH5RAIL (tensor tympani ) HH 5 F1 BRI i
(DE: HHYF B4 desensitization ~ interference F1 injury protection FYIHEE
s/ ZEBE T AR et %L (head-related transfer function, HRTF) HYRZE » TFIMa[EHEER ?

) B BGPTSR E R (acoustic shadow ) BEEZ T A - bt
OF/ Ve ST IR 5 (DVAEE I RH 35 S G DY 75 ML e FEE 7
FEBRRTEGES (organ of Corti) HYSZRAIAE » A SRAT/MAIMAE &L (stria vascularis) By N2 2
WHECFF AR (Dieters’ cells ) BEEARLANAE (Hensen’s cells)
©FEZIKSHAIAE (Claudius’ cells) DFER4HAE (phalangeal cells )

AR NEANREAYEETE (outer hair cell stereocilia) -~ F1F (] 2 TEHE 2

WETHIFEBIEHE (tympanic membrane ) i B EHIHIKEIZERE (tectorial membrane ) i

O ETHIEIELECHE (basilar membrane ) £ O ETENEIFA E (Reissner’s membrane ) 37
SPEFARRANY L IME G R HARER S - HrP HAL (Helix) B A RERYHARIRR Ry fa] 2

(A) 2,300 Hz (B 3,000 Hz (©) 5,000 Hz (D) >5,000 Hz

RE A EE PN O] ASCRR B PUREER Al > DA & IEHE ?

WFEFIEEENr (resting potential ) ZJ&E A2 Ea1L (alternating current )

(B#EFIEE(T (summating potential ) 2 &3 ERAL

OB AL (cochlear microphonic) EEIR A BEANL

D=L HEEEE {7 (auditory action potential ) 2 E E iz (direct current)
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THIEIESE A AR TEZ EE R (central auditory processing ) AURRE R &£t binaural integration ?
(WAZ pEEEZEE 4 (Staggered Spondaic Word )

BEEH# 7B (Dichotic Digits)

OEEE NERE (Gaps-in-Noise )

D EEEL R AT HIER (Dichotic Sentence Identification )

EENEINGES T RRRE IR0 - A 8EE5 7

WTEVDREER IR NGRS T ReRE &

B JTUREESA: - EANEREES TR g

OFFENEFEE T ARRE B MR a R e i BEA8 AR ACIR (LA R
DEENBEES T fRAE ) B IR0 AT RE B 7 M 3

RS TEMEAS R E (auditory brainstem response ) HYEE 7Kz (wave V) » FEZREIEY T HIHMESSRS 2
W sz E S8 (superior olivary complex) ® LK (auditory nerve)

© Rz Cinferior colliculus) O WHIFEREE (medial geniculate body )
AR (S RS S T EAMEASRE (phase-lock) HYLIRE ? OEFARREE ORI
R QEERIE @OERlHER

INGY ) 6 (@l6))) DO@D

Hif A% (cochlear nuclei) 53 pia&(E oy - (HA LR N HIMARE ?

(A EFHIH 4 4%H% (dorsal cochlear nucleus, DCN)

B FERTESEFZ (anteroventral cochlear nucleus, AVCN )

ORI E S 1H2EF% (anterior cochlear nucleus, ACN )

DA% H4EfZ (postventral cochlear nucleus, PVCN )

B E A &8 (superior olivary complex) HSEHE4HAR » FHl& FHIf% 2

(4) medial superior olive (MSO ) (B lateral superior olive (LSO )

(©) medial geniculate body (MGB ) (D) medial nucleus of the trapezoid body (MNTB)
H#E 8 (cochlear nerve) &&HH NI —HE S AfKES: 2

W¥NEE (external auditory canal ) B W= (internal auditory meatus )
O%EAFRFL (Jugular Foramen ) OFE KFL (Foramen Magnum )
IR S A LR NEEE (brainstem) 2

WHMHAIEE % (lateral leminiscus ) ®_C gz & &#8 (superior olivary complex )
OWHIFEAREE (medial geniculate body ) M~ Cinferior colliculus )

THIE AR T & (inferior colliculus ) HY45HS ?
@rfgiZ (central nucleus)

® T HYEHHIEZE (dorsal cortex of the inferior colliculus )
Ot grz5k% (paracentral nuclei)

O HHE (trapezoid body )
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HRATES T (efferent) (HAS 248 2 4 > T A EEERR 2

(A2 H ek 4 «f: T 325k 5 olivocochlear bundle (OCB )

(B OCB FZi7k 5 medial superior olive (MSO) J lateral superior olive (LSO )

(©) lateral olivocochlear (LOC ) system Y f# £ uncrossed olivocochlear bundle =22 H7k 5 LSO HY—F#f
unmyelinated fHIAS A8 4ELH B

(D) medial olivocochlear (MOC ) system Y ff /& crossed olivocochlear bundle 322 2k 5 MSO FY—Ef
unmyelinated fHIAS A8 4ELH B

B> =AY &5 (tonotopic organization) ARG - A& IENRE ?

WERE 24 H Him 285 E (auditory cortex) #REA I

BEFHETEE 2GR AR - RAETEE 245 RN Bt

O FPHETEE 240 F YN MIFRIRES (medial geniculate body ) “~ BA R4

(D) DAL 7 RETRIAARAY AR RE SR Rsiieffam (temporal theory )

BRI S B RS (RSB B A FTRE » AR F S BHIRGI - T E

g ?

() SR BRI S FEA ST tunning curve

B BRI AL S fEA R A BB

O BERIBHAE S FEA IR [EI20 T e [

(D) BE TR RS S B FY s 1 By A\ S e B

P EAfE (medial superior olive ) FYAHREREHITEAL - T {el TH EAE 2

R WA R AR (I H8Ef% (dorsal cochlear nuclei )

(B) B2 E] (Hlig A B FTRE (I ELiE 1h4%4% (anterior ventral cochlear nuclei )

OFAWTAEAS W {Hgs A BT HTRE (A H 4454 (anterior ventral cochlear nuclei )

(D) A B (s A= I E 4% (dorsal cochlear nuclei)

HRIER AR » Y& g ?

(W22 RS M EHREN T [ BB AR T M EE E > BT DUEER B e — T4

BEN B — RN - A H TR - EIEE R

O E—TEREEAVEIE - FTLAZE R T E N FHEEE R M BB

D EER LAV S ARRL B M S - BV SR 22 R P ERR Y 2R B B —AR TR

HREHEER: (standing wave ) HYRIL » TRHIME[EHEER ?

(DR T2 FH WA EE [EDR & ~ R RO 2 TR AT R

BTE B &N (atube opened atboth ends ) » & BERF EBEFEARAVE B E R 4 (55 » B &ZE
A HREE T, (fundamental mode of vibration )

OFR A SRR R TIEMEZE) (move laterally )

(D)5 BER R BRI > FERZ 6T (node) SEEw/)N » FEIZAE (antinode) (LA

HEEAERSRE S (periodic signal ) 7 EFEE (sound spectrum) #E22F1% 200 Hz ~ 400 Hz ~ 600 Hz &z 800

Hz » B LA S 9548 (fundamental frequency ) ~ ;2% (overtones) BLUREESE (harmonics) > N%14

Al IR 2

WFEAE RS 177572 400 Hz B®ESFEE 200 Hz » &5 1 355872 400 Hz

OFFHIER 155 200 Hz (DEE 1 332 200 Hz » &5 2 773542 400 Hz
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RS IETZK (sine wave ) FYARML » T IIEGI A& TEHE 2

W IESZRREAEMH L (starting phase ) £y 180 EERFRLERRIZK (cosine wave )

B E5Z A - #EaatE i =~ EBEFAH AL (instantaneous phase ) 7=
OREIEEAFEHT R E— I ER A e L

(DZAH(L Cout of phase ) HYWI{E TESZR AISFAHFAHE » FAATHAL LA [E]

/NERA LA B NEBNRTTSS - (RSB EE RV AR 0.05 70 8 » R 17.2 AR HF) - AR
YE1% 26 A/ N A DUBE SR T 2

@) 1.16 fb ® 2.9 ) © 5.8 (D) 0.58
BB DI% R (intensity) SU35EE (pressure) 7725 0 dB IL (intensity level ) =% 0 dB SPL (sound
pressure level) » NHIEL{E A $EER 7

(A 107® (watt/cm?) B 10*? (watt/m?) (©) 0.002 (dynes/cm?) (D) 20 uPa ( micropascal )
S A UER L o NI SE R 2
(4) 100 Hz 2 —F)rEE) 100 2 BIFRAR E AR 5

OB AT —(EEEA TRV RS R —(ER & OB SHEEREE - HEHER
RENEESHY S - & 440 Hz B R(E = H2 (octave ) HARRFELS NYI{ ?

(A) 880 Hz B 1,320 Hz ©) 1,760 Hz (D) 3,520 Hz
DSR2 b Rt - FFRE iy IR Y - YR sEas ©

WA R EHRiE G PR I RN Bt N - ISR R RRHEIEZ0 (damped sine wave )
B ¢ LB (the speed of sound ) » f FHE%E (frequency) » RIf A= c/f

© t{XFZHHE (period) » HIJ t=1/f

DY¥FF—{E 205 Hz AV IESZ = - HAEHZE 4 7

A BEFEEE SR PERE Ry B BEAYVOAS - 5 A Ky 30dB SPL > HIIB £ ¢

it
o
&
%
dm
%

ET

) 60 dB SPL (B) 120 dB SPL (©) 36 dB SPL (D) 42 dB SPL
24 iR, (central masking) B - & {dHIEAH AVRAE N/ H (dB) 2
A 5dB ®) 10 dB © 15 dB D) 20 dB

7 tonal masking HYRAE » "NHIMAE TEE ?

WS ER 4R (psychophysical tuning curve) - {EARHHSRES S FHRISRGE (steeper)
(B [FIEE IS A OB A B2 R h S e Ea & 4. (audiitory nerve tuning curve ) %S (narrow )
OBER B R MEET MRS - PTG RS 2K

(D)0 B ER SR Hh 4 Y B A BRIt B PR At

R EEHIL (lateralization ) HYFLHL - NHIAIEHERR 2

WiEE S R S H Rz I R T (i R g o e 7= R AR

(B fused image Ef5HSTa& & HAE HAREEFE T R 5] 2 1B P

OfEEH I S EHE - Bz 3R 7L E 22/ interaural level

D EME R - B2 38 57 i 1 222 fKfE head-related transfer function

REA RN 1,000 Hz DL EE SRV EEE (pitch) » FRARRVEERT 2 /D K= (ms) ?

® 2 = B 10 =) © 25 ZFh (D) 50 ZF)»
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43  HRAENIVYEEE M (physical attribute ) J/0FEEEELEM: (psychoacoustic attribute ) 7 $JE » F1]{a]
ERAEE ?

WIENE (amplitude ) ZEEIFAZEE (loudness )
BFEE (bandwidth) Z£[EFAEZE (rhythm)
©#FZ (frequency) ZEEFAEEE (pitch)
DiE4afHAr (starting phase ) Z£[E]A e A& (perceived location )
44 ARAEEE (residue pitch) HEERAYACI - THIA[EFER ?
W= Y By MR ESE (missing fundamental )
B)Eﬁigﬁgﬁ—ﬁﬁ/\\ 1841 £ Seebeck & H!
O = RE &S (complex periodic sounds ) VA EFEAARE (HI40 : 200 Hz) » AHAREREI =
= ( harmonics )
(D) —fe i Py B A A 8% 300 Hz DA alst » (HEE A NVE S (4978 4E 110 Hz % 220 Hz ) A
Ry HH BEE (S AR - R B E E UE
45 FE.0HREEEERE A (psychoacoustic method ) o » RAIHE—fE 5 ARG 2 MIEERIE I T =0 - LU D
{7z ?

WHRFRE (method of limit) B EEH L (method of constant stimuli )
©#HE)E; % (adaptive procedures ) (D)5&zH75EFEE (forced choice methods )
46 HEHEET - HHEESHVEE (speech understanding) » NAIHI— AL EE ?
WEE eI E B BEEF N s Z BE (pascal ) HYLLE
OFE = MR EE = st R 22 (H (D) B Y o R
47 R RREELHERE - CRCIRMAVEESE o ISR
(A Z K (echo effect) B HEUE (masking effect )
OB E (precedence effect) D BEEZAE (head shadow effect )

48  HRHETRAVAZFEEE (difference limen for intensity ) Fill » T 411Al & A ?
WEE Y AVT E{E B4R (sensation level) HYS{E R/ NMiERR
BEZ4% (sensation level ) S =0s » AT BB th &gk
O =% (sensation level ) B{E SHE - AU #{E &8\
DR E BRIV S » AVl B—EEEE

49  RHRY&EETESIET (pure-tone audiometer ) 7 FC - T?Uﬁ%ﬁ%ﬁﬁ ?
WFEIET AT DAEEA AN BSR4l - B s i = a2 110 dB HL
B \] DL A A R B > B (earphone) FEAUELRE supra-aural receiver L Kz insert receiver
(€©) 250 Hz %1 4,000 Hz Z [iEjy AR AT DUt Rl & s IR E
(DR R I - RS e i v] DAZEAE 90 dB HL Z 4%

50 Si=E (tympanogram ) fasiFE FIAYEE I BELAL By AR 2
W riEET-F (dekapascal, daPa ) ®fEET (micropascal, pPa )
©mEHT (pascal, Pa) D% (microbar, pbar )



