1128 5 - B PRER LIt {5 2084 4 p mpr b g1 frfr gy |0 00
2 A -0

ELFREZ LA R FELREEFE F 00 RSP
PV NP S A AR ES ST RS TR RS EE T
R E T
RS
i PlARRS LY
YREER L B
SCLR T ORI H - ERL
O AFLP £ 50380 #3524
@FLEr RIPEE -
1 PEESRHAHE BT EERIETEE R - RGBT - R ME EZHIER - T
o] 5 IEAE 2
() H i tH2% 4% ( cochlear nucleus )— | - inferior colliculus )— A& % #8 & Fa( superior olivary complex )
— %R (medial geniculate body )
B HiftH2&4% (cochlear nucleus ) —AHEES ( medial geniculate body ) — 1 = (inferior colliculus) — |
s %15 &84 (superior olivary complex )
O H-iftH2%4%( cochlear nucleus )— A& % 1 &Ha( superior olivary complex )— | fr-(inferior colliculus )
— %R (medial geniculate body )
(D HiftH2&4% (cochlear nucleus ) — |~ = (inferior colliculus ) —Nf%&ES ( medial geniculate body ) — |
g% &8 (superior olivary complex )
2 FE/IVE (ossicles) firAHHIE » HEEE - bhE - BF4HE - TYIRINEE VG 2 REL - (&85 2
WEZHE (tympanic membrane ) EidgE& 7 #6544 (manubrium of malleus ) fH7#H
®#EE Z#8 5 0H (head of malleus) EihfiF 2~ %€ (long process of incus) #H 7
OnlE Z FiRk%E (lenticular process ) Eilgg g~ $55 58 (head of stapes) FHiH#
D55 2 effie (footplate of stapes ) EANELINEI%S (oval window ) FH7H
3 HME(EHEET > NE4HIEAIRER E 2 HA0m 7= (analternating current component ) 253 » R51]
AT TR 7
(&) N B AIRR b BL e A (e 238l A (b (depolarizes ) - [m]_FZE@) 2815 {L (hyperpolarizes )
B A B4R pEE R Ay =) E R AL =) NS AR
(O N AR 2 BL e A 1w PN 2 Bl A b - (a0 9 ME B T AR b
(D) N B4R BL SRR LAY () & ME 1T AL - (=) AR B T A b
4 EEFRECEE firgig (neural spiking ) #5%A " AH{i$8E (phase-locking ) ; HYFRS: » THIRCH A E$EA ?

HES- BIRARGYES
DR 2B Apd Akt VIS AR T RT (PR A3

(A) PRI B i 2RI AT G R ) Fis] Y B2 (B) HHHAS B i R AL JE AR 2 R Y [E120
(O IR BE i ZRMEE AR o 2 RN [R5 (D) FHHAS B i 2RI A9 NE AR El) 2 [T [E] 2
5 REFPHEEEANL (cochlear electrical potential ) » [7I[{a[ & 28/ 8L (alternating current) ? (OEMHETH

&M (cochlear microphonic) (@484 & (summation potential ) QEfIFE (1 (resting potential )
@EAIEANENL (endocochlear potential )
WED BO®D (Cle)E) D@D
6 RENEIFEALASTE - B STEC ~ FLAEERERYAE —32HE - YA I 2
WEFHETER]L (tensor tympani muscle ) ~ BHIAI#ZE ~ @EfkZe (cochleariform process) —#&& (stapes)
®f55Hl (stapes muscle ) ~ BHIAIMHIZE ~ §EFEE (pyramidal eminence ) —§55
OFEEAL ~ BHETHLE - @uikzse — 5
DFEHHATRAL ~ =L ~ RUIRZE —$85
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16-2

B IME L FERIEAE - Bk 2040 > E 7 a3 1ERE 2 Wanterior inferior cerebellar artery  @basilar artery
(Dlabyrinthine artery  @spiral modiolar artery  (5)common cochlear artery

BORBD® BOOLIE®D (Gl VS EVE), D@OLER@D

HE RIS R AT N - #8577 R TEE 3 2

WFALZEES ~ BHIRZE ~ BEIPHES ~ s d - FIRED

BFLZEHEL ~ BHIRGE ~ FEIPED ~ s dD - BEE

OF 28N ~ =80 ~ BHiRED ~ se=Hl - FHIR%E

DFLZEED ~ = Hh ~ BHIRED ~ sl - HiRsE

R S BRI B SR ARRR M - NI — T R E B 2

WEEME (threshold) B)7EIF (latency ) ©)7EfE (adaptation ) (D) FE5&FE ( magnitude )
THIHR— (W & B oy - Ed T i Y B AHAE (I EE H 2B EEE AR F AT E 4 (electromotility ) » PRI {SEH-
LETIWEE o & AN

(A connexn26 ; $% (magnesium) (B pendrin ; & (chloride )

© motilin ; £ (magnesium) (D) prestin ; & (chloride)
THIERHE MR E SRR - A& EEa 7

(W FEAT SRR Ryt B E0 (cartilage portion ) » & 5 & (E HIHE R JEHY 2/3

BN EIRE 7 m 2 AT DK Y

OB N IR A 45 5 H o B N 2 S

(DBl N EL IR B A B ARy 57 S0 e 5 1S 5 5 Z B (isthmus ) > BHIIZY 3~4 mm 5

TEH R BRI DIB S SAEE - NYIRuIH e EsEeR 2

Wiz (pars flaccida) iz fFAEA&E [ 1/4 (superior quadrant )

B8 (cone of light) ATAFT N5

©FEBmERAR A FAbE (incus) RZEAME LT

OHEESARM L A7y EREREREE

Kemp G F-#ir SV HEESHE AT - A AR E Ry Kemp 12EE (Kemp's echo) f5HYE :

() DPOAE (B SOAE ©) TEOAE (D) SFOAE
DIANHRES By ELERE (reference point) 622 ¥7. B O millivorlt (mV ) » [H:A% &4 A A 28 (17 78 B intracellular
potential - intracellular potential £J22/> mV ?

(4)+80 (B)-70 ©+150 (D)-150

NI R ia s 2 ve e H EFHTAN USRS (impedance mismatch ) YRR ?

WFZ BTN Bl VA 2 - DR =3RS/ VB I RARE R

B =R/ VEHVREARER - AR =R VEIVE B2 R

OB BTN B VAR - DU =PRI/ VB nvRsEfE 22 22

(D) =R VA HY S B B 72 5

e RETEE FE K (central auditory pathways ) H » R[ERZE S [E R RRAY AL AR R ER A [F 0t R
=X, (firing patterns) > H.1 octopus cells ~ small stellate k; large monopolar cells A peri-stimulus time
histograms (PSTHs ) BHHRAYIEHAZE T 51{Arfd ?

(A primary-like units (B) onset units (© choppers units (D) pausers units
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T = 16-3

BRI HP RSP A B S A A I ER BURE - A e 2

(A) 38 & % Fy peri-stimulus time histograms ( PSTHSs)

(B primary-like units i 25 7 &8 B Fif HE (I H & (H4%4%  (anterior ventral cochlear nucleus ) Kz 1% 8 {HII H- &
4%+ (posterior ventral cochlear nucleus ) iy bushy cells 75 &8

(©) choppers [JEER E tone burst [RRFE ~ 356 K R AR

(D) pausers Kz buildup units BEFHIE & 1H4%€4% (dorsal cochlear nucleus ) HY stellate cells £H %

HrRE TSR AT A I A% (medial superior olive, MSO ) fHESAHAE ~ U EEFRAS - FEHUARY NHIfe ?

(W HUF A2 E [EIHE PR aS TS

B HUATA K B A H S AR A8

O HUATA AR E Wi H A FE R A AR eI R — B

(DY HUH A2 ] W - H S A A Iy 2 e — 25k

e Aok HEE RSB E ARG BT 451 - Hp B —ICS N BB HE S A —E00r 2

A R Cinferior colliculus) #5932 Y EI¥HHT > BaEtfs&4%Z (cochlear nucleus )

B gz &8 (superior olivary complex ) 4338 Y EI ] HiE 4% % (cochlear nucleus)

OWHIFEARAEE (medial geniculate body ) #5533 X EIEHHI > FHRERZ#E &45 (superior olivary complex )

(D E 8% (cochlear nucleus ) #5358 X EH I FHEZE & #S (superior olivary complex )

RENEEE R NS4RS > T o Cinferior colliculus ) #2572 FifEI% 18 &/ (superior olivary complex) 2

R AR AT TERE ?

WHEEHINHT_EMEfER% (medial superior olive, MSO ) #25Z7ii H.5&% 7 (interaural level difference, ILD )

®FE[EHISMAT_FAEER% (lateral superior olive, LSO ) #fiHAS7 (interaural time difference, ITD)

OFEEHIMAT_EAEfER% (lateral superior olive, LSO ) # i H.o&E 7= (interaural level difference, ILD )

OFEEHINH]_EMEfER% (medial superior olive, MSO ) #5Zi HAEERE7 (interaural time difference, ITD)

HifiattZ (cochlear nuclei ) J& A 24 HEPSICAV—EL S » HEHBCESRE YR 2

O FrEE L% (dorsal cochlear nucleus )

@ AHIESE#4EF% (medial cochlear nucleus )

@ FijEEE2%4% (anteroventral cochlear nucleus)

@ 1&HEEE 4% (posteroventral cochlear nucleus )

® 4MAI g% (lateral superior olive, LSO)

BHORD BB ODRB DDOR@DB

REA S e 7340 (tonotopic organization ) AYAIL » T FI{AI# TEHE ?

W EHEHIRAE M FfER% (medial superior olive, MSO)

BEAE HIRAFSMHA] - 45E+% (lateral superior olive, LSO )

OFFtfE% (characteristic frequencies, CFs) T DRSS 247 H HiiZ 28 B VA L B 3R

O E5E2R (characteristic frequencies, CFs) B | Ay H54% (central nuclei ) BYEF =48 2 18 NHIE
IR ek

B — PR A A 20/ Do H Y A P Y T B R 2

(A) 25~70dB (B) 30~60dB ©) 20~50dB (D) 40~70dB

RS RS FRAVEEE K78 - NAIRI AT giER ?

WAZLE KRR (occipital lobe ) HYRI{H

BEH FHRTEE 2 —

OfLAEKHSHISMALHE (sylvius fissure )

(D) ([ FITHRE MERAIRSE2 (functional magnetic resonance imaging, fMRI) Z:HFZ¢HEEs /e ) S )
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164
rrRESE A ESE) - AT HOEEERIRiES2 (functional magnetic resonance imaging, fMRI) KL » 151
Aol SR 2

WFE MR EBhTE B A F Y A& E)
© ATH5 i F AL EAY S E DEEIF R AMEtaE - BERZHBIEHNEZA

I iE A E4HAR (spiral ganglion cells ) » FEliZE AN RyPaE (el afidfs - 2 st i I E RS -
KEIZ/ D B 53 EEAIE et &K B T B H o i N B AR R e il 2

(4) 90%~95% (B 70%~75% ©) 50%~55% (D) 30%~35%
THIRE WK E (4L T (primary auditory neuron) ERZRafHE i wiZzE T (secondary auditory neuron )
FFEAIRIL > o] (A 2

@) BAHEHEETe4H4%AYSE (neuron morphology )

(B &5 Ay HEUE MK JE (excitatory response )

OEMHERDF &I E4C#kE] (post-stimulus time histogram ) | JEf#AH

(D) B EA A Ry & R HES 4346 (tonotopic organization )

/NSRS (cerebellopontine angle, CPA) ffied 2 AETRTF 301 & - IE—E0OIHYFlT - BEAFTREG AT
HUAMERES 7

MWENE (cochlea) BYEH2E (auditory nerve )
OH L% (cochlear nuclei ) DA {HIIRES (medial geniculate body )

THIERTREIIACL - o[ E R A EE ?

WA EME Cinertia) A58 M (elasticity ) HYYIRGED o] LAIRE)

® B HfRE) (free vibration) F5{ER 25N T2 2RV IRE)

Of#17ZE (Joseph Fourier ) S35 (E{rHcEh#ED 7] LUEMIESZ (sinusoidal ) JRENHIAERIZR

DFEEIRME (amplitude) FI8E% (frequency ) 5T DAL HY 8 —fE — HUHRE)

HEEEE (complex sound) &t » A i i & 2

W{EZEEriEsAEE (amplitude spectrum) FERAEARDS T8 —fE V&S

B W {E~—HRHVEE S A DAEA — AV P (waveform)

O IPEIFR A (frequency domain) 3 HTHISE

(D ZEZESEEE (continuous spectrum ) 2 F ELREAE (fundamental frequency ) K258 F14E% (harmonics )
FréH k.

R/ NPT EEEE R (MAP) By NeTHER ) (MAF) HYELERMERRAC - T 511fe) 5 TEAE ?

(&) MAP [R Ry 587 HIB STRAE & (B AR &R MAF

B MAF 1 90° &z 270°HIf§1745 581 MAP HI{S-A45 SEAHE]

(© MAF Jiti H8 3 FHE H F 2 it A & B MAP —E{

(D) MAF 1E Z{EFRARIFRIR B MAP

RETVHIEE S FFE & C M (C-weighting) AYHFAL - NHI{A] & TERE ?

()2 100 phons Z52EREHY 4% » Bl A fIHE(E 1000 Hz 57 60 dB

(B£:7% 100 phons SFLEREHVAR - B4 A fiIf#4E 1000 Hz AH[E

©)£:7% 80 phons FFZEREH 4R - B A JIFEAE 1000 Hz #H7 40 dB

(D27 80 phons SF2EFEHAR > B3 A JiIMEAE 1000 Hz AH[E
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% 82:1106
F = :6-5

—E£ 7 ( standing wave {F i IiGE 122 10 2\ 970 NI A ELALEER N5 =(( fundamental mode of vibration )
GIE PSRRI R 7 (REEE 2 Fy 350 m/s)

(A) 17.5 Hz (B) 8.75 Hz (©) 875 Hz (D) 1750 Hz
)RR (sound pressure ) [m] VU FE{EERT - HEEBEMR{FAIZKEL ?
W FREEEER ELE B FREERER S L OFRIEFEE HRRIEEE OFRIEEEE H R R

HAfz (phase) FH7=Fy 90 FEHY 2 {ETEFZ8 (sinusoids) FHANMF > 75 R & 2 AR BLRIE B Al [FIRy > LA
In&S S Byfal 2

W] AR SE =N (BRI A ARG INEE By 5 %
OBFERA B M RIE A DIRIEE Ry 112 &

HRAEREE » YR ]# 5 ?

(A) 118 7 [ B (R R A o]

BE N EIR RSN GZE ] E RS SR 2

OFrEEHY 22 R R e b Ibot @ a2 RS RO A ~ b [RREBDE AR

DEE FHYA - BERIIE bR TR BV DI PR EEEIE b A AypIlAS » BE0E e e HE = 5
FH > R E S S N ZE R A

B Y B ) (distortion product) HYRCIL » AR $EER ?

W IEIRLRIE R4 (non-linear ) &z 4=

BEHEREFIFEEDE - P AR A Mt EY 4

O HhEY EE{E#HES (distortion product otoacoustic emission, DPOAE ) EAH.EA A 45

DA AR (harmonic) HYERREZ N HATEL (distortion) HYHIS:

BTN IE s (filter) ARG - "NHI{A]3& EAE ?

W= (high-pass) JERZEE =R UIEIRA (cutoff frequency ) Y & HZE

B PRI S £ TN (half-power point) » S % 3-dB up point

O#FH (band-reject) JERZ 5 0] LAH0E2R (center frequency ) Fo

(DF7iE (band-pass) JER g5 HUFH R LS = EHE VTER AR ERY & S

ARAFEZ LR (equal loudness contour ) HYRIL » F3I{A] 2 IEAE ?

Wi PN EEEAIHTEREHEE Kingsbury 1° 1927 F33% - NILH S FE MG K
Kingsbury curves

(B/1E 40 phons 43¢ I » 3 kHz FrEEfyEEEA{E (sound pressure level ) rLE 1 kHz A AR EA(E /N

OFFHEE=2EE (high loudness level ) B - phon curves B4R 7RIS & LLE 5 minimum audible field ( MAF)
curve

(D) phon curves {F#HEZEE (lower loudness level ) &g EiH

RIEIF IR (temporal summation ) » 3t A $f— 200 Z P4 EHIFSHIRIE Fy 25 dB HL » Z05 & [E—

GIERIRFRAERE] 20 28 - At ARYREE Fyfol ?

(4) 25dB HL (B) 30 dB HL ©) 35dB HL (D) 40 dB HL

NI R BRI AR B RE RN (direct scaling) 2

(A) single up-down method

(B) Bekesy tracking method

(©) parameter estimation by sequential testing ( PEST )

(D) ratio estimation and production
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F= 66

GE TR e T RS RN B A - BRI, (overmasking ) HYRCIL » 5[ IEHE ?

WEFEHEE Z il 258 (masking level ) X HIENH- B ERI(E K B (interaural attenuation )
B Z N4 » ey o A a8 1 kG

B EIFHEE 2 B B AR S R 2 AR - e a8 AR i I

OEIENEAE Z Bl e S i K NE B B R S B E AR RER - Bl a4 im g

D& IEREE 2 B S A S HF ERRME 2 AHRE Y - & 38 4 2 LR

BAIAIEE it (temporal masking ) HYALAL - NHIfa[FEEEER 2

MWATAEES (forward fringe ) ZER A & AIE4 (backward fringe ) ZEfZRSR

B & IR 2 1 M PR AR ERT A0, (forward masking ) - & Fi {8 RIDEGER SR EFE 200 =2
@E% ATy 5% LR AT I

&SN 2 R PEAE SRR (1 (backward masking ) - & WA{EFEERSERIFE 50

%%f)ﬂq ATy A% A

(D)1 (] 2 i R SR L 2% [ B R SR

RSB EREAVE AL (localization) » £ ZHE NI —4R & AR EAL ?

(A) interaural time difference (B) spectral difference of sound

©) interaural level difference (D) interaural phase difference

THIRATAPAZESE (occlusion effect) AR » (A58 2

Aﬁ?@&ﬁﬁf {EAHZRIFE R

HAESNEEFEE (bony portion) HYE I HEPAZE Y 1% » A & A PHZERE

)%%H%&c@nﬁﬁaﬁﬁ%éﬁ{l?? e R EAZE R FH A2

(DERPR_EAYE ORI Bing test - it F1] I PAZERURER Y R B A

NHIMEIEE I A DLZE R EAR (missing fundamental ) » [G]HSFHE R Hh— IS A A AR TEAE 25 2

D) S S [EIR R [F —E B fEFE 50 ms it % [E—H
OWE = FIR R g H (D WizE = fEifE 50 ms ji 2 E

K (sound wave) HYZERyEER (frequency ) - $HER ABGEVERY

(AZEE (loudness ) B (pitch) ©FEfiZ= (rhythm) ODF'E (timbre)
HEF 4% (equal loudness contour ) {2 » mIHI A H S fEARR A BRURLEE E ?

W EHE# (1000 Hz~4000 Hz) BESEHR (500 Hz BLIF)

O P IR M E O HEAE# (500 Hz~1000 Hz )

R 5 = B (tympanogram ) SHIER&E SR ATt 2 [BE - 5 M 2 (B = FEaEIEE J1%E (peak of
compliance ) > [ 2¥EI W A > BEIR_ i H (AFRITE R R ?
W TR EEZE W T /N EE
®FTRE[ERFA 2 8 EEH
O REEH A —E & & (healed perforation of eardrum )
O FERK
MiETE ARy (EREASL (insert) HAREBLEH X (supra-aural) EAEFTASHIRIEATZS > =
B A N AR E A Y N B (internal noise ) 2
(WEFZE (occlusion) (B)IE[E (adaptation) ©#1% (lagging) D)% (ripple)



