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NEURAL CONTROL AND COORDINATION

CSIMITEIE T (@ SN (72 e IeTe! (homeostasis) W@ @
SRRSO Tl SRS FITNES 3NSre 77 2fF sl | 997
(co-ordination) (I GBI afes g9 =l vo! SroifaF R9fE AIE
e S o 9Bl SNGR FT ARse 231 Swizad s, @foxl
ify #<§iRe s F@ ofon (iR oI (@ 61 A 2F
(@i *Ife vaPI (2 2103 | SRS 9 I =117 | SfEiema el e
IR = (21, T e S TSRIL] eI € ALERE Jad AR (2
3% S SRS 771 el SR IR 02 | GTeE (7 I (@ =91
AT TS MAH], 2N SFIE, TME, TSI T, IF S Sl =2l
YA FIT AT L | S (72 FY 0 W< ST < 022 Io RSN
SRA-ESIRI AFCEIEIR FIF AT GF 59 GO F6T0 I3 SRINART
SAFITIOIE A s]ef S FRCT T (|

FIToF2 (723 2fOTh! VT TSR AR 92 SrieT 901 SRace
ORI AT AL TS | STTFI<| ©FL 29 79 SRS IR G 159l
AN (I | 92 TS, (SINCEANS N2 FYOF, AR ANIIF
FILNTPTZ (@CT— FIY (2Fe0l (nerve impulse) 2%, RIZE{Z (synapse)d
CSTCE FY (2RI 2T O eroioifE =S =i fifF |




e fFEge s Ty
21.1 NIPeF (Neural system )

TN AT FPOT [T 471 (@R 9ifs, @ W8 (neuron) Al
TR Q@I O G3ENE R[S €369 Twiot (stimuli) 767 (detect), 2%
O 2T FRA A |

7T SRSt ATRITS FIY TR AT 7 | Suizse Fhe,
2I3GIS 3 TY FIERIE 5iffe | srecels (rze T @Rl Piraifde, 2are
IfFsa Toifae Fgala aote (ganglia) S RIFFA! (o1 T | GRNST
AMERT 2 LT TS FYOT Z |

21.2 NI NFSF (Human neural system)

R FIOEE Teiore ©lsl T4 (202

(i) @H RITF (central neural system)

(ii) @I@ﬂﬁ{[\v—&' (peripheral neural system)

SR FIFOF© N9 (brain) N FRIIE (spinal cord) F W@/\Q_Yf <91
T I 3AM© IoeNl 8L FRCHE (information processing) SNk g =3
AT RYOFS TG BT FIIGGA 1576 GIo® FFCENER RIS TS
39 27 | ALY TROFI TIOE 12 16T ¢—

() T3 O (Afferent fibre) Sli<e

(%) A(eH%] ©% (Efferent fibre)

SEIZ] FIYOSEIE (20N o 12 SRAQITE A9 (I RIOGCA

sfzel T T AL TYOQEIE (@6l (FHIT TFOT 771 7R
ST ol / SsiteT Afea2el S |

AT FITOFS A TOI9S IRl T, @AE— MRS FIIOF (so-
matic neural system) o Fafew TROF (autonomic neural system) | Z‘WF@S
FIYOT2 (FW 1T FIYOTI 79! (2Rl FFA (I (2129l (relay) I SN
T FTOTR (2R (ST FTOIS #[<1 ST weel Wi (7S g
CoPT! FT[RCeT 7IfR2e] 0 | AL FROE 79 ST~ FIAOF (sympa-
thetic neural system) S #FI5F| FITT (parasympathetic neural system)
© ool 41 (2R
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21.3 NS NYE o< {Fags caifs Zoree!
NYCEFR (Neuron as Structural and Func-
tional Unit of Neural System)

@3 (Axon), IR A1 (BNGI25 (Dendrite ), (FIRME
(cell body) TR TSB! 2y ST FYCE AR
S Jrw AT aoacet fye tzrr (fvw 21.1)

(FRAMRGICS (@ 2 AT, To FelF @7
' SRIPIEIT AT TIRe =eT@ Sl (nissl's granules)
i g S omief s | 5 e o AiE
\\ ICT #1201 1= R 91 > @IS (R (PIRGHE 21

ofae (2 A Sk T ze® F6l (@198 =/ T,

GIBEIS (TIGIES (@I | I8 OGET (2R

b (TR(PIACE ‘71@42‘*1 F(E | G QU 71T O S

3 I B! = | 31 2RSTH! *M1=S SIfws
<A A7 (bulb) I SFFOF % 2T REHATE
(BT (synaptic knob)@ICeT | 2R foeae B2 wsibs
& (synaptic vesicles) (I FIYCAIF (neurotrans-
(‘ mitter) TN IATEE *MLEIT A | GINERIE
TR (TRFRE 2/l ZBEH2R (synapse)

o 21.1 by " TP A9 B (neuromuscular junction) (51

FHAIZ C51 I | FYEREE, G99 ST (TIGI269, AR er[e fofe T
foleiare ©i9 41 (207, AE—2EF (multipolar GOIF G I ol
3l SICeltd @R (CYGIRLYS, (FREE FHIS (o[l ), B (bipo-
lar-gUE(E G S (TIYI20 AF, 57T @0 ACF) SE GFCE
(unipolar-GTle] I T& MR(FIT, AFICO el SRENS (A1 TR) | G
ﬁ 499] 23 A3, @AEA— W‘lﬂ@ (myelinated) S< M2 (non-
myelinated) | RIS FYOGRTT SIRSTHIE RN ¥ (schwann
cell) @R ATF T GBAIE G BIRSTHICE NS SN2« (myelin
sheath) 91+ FCF | 451 191 TR Sivzva e ifet o2 @wfeass
513 (nodes of ranvier) @I | ARG FITOGERIE TeGFIY (spinal nerve)
% FCEH R (cranial nerve)® LT | MR RYCGERIT CHRIN FICT
Wk AT 58 GRS SiReTIE IEfm Sivw T oI G3ER
ARACS TG i (e Fgoge (ol T |
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21.3. 1 [Y =99 e <6 2if99%e (Generation and conduction of Nerve

Impulse)

FYEEAR Tress (FIF FI Pes Sm@eds e At [eg oefte
(polarised ) SRS A | (ONTENE S 52 AT GBACE R
IeToTe SRE 2 ? FRYCPRREeS 72 [ifd S 2ot a1 ifaF (chan-
nel) 27 | ST SRR IR G2 ST LNF @ FADASFSIE (7 (se-
lectively permeable) | @51 FRFICT @A (2Fell 2@z 75 wefie
REMZS AN, (S G SR QeTAFOIE SAGI R SNFe
(K*) @ @R (oW i< 2SI S ( Na*) F IS 2 SI0e) | Q9GS
QIS (axoplasm)® 4F ANIFCIF SR ADAERT AR KL
W] (2 A | FAFHCA, Q99 Coq9 4F] qFAETITC K+ o<
Ae(TRFOICE SNif® AR ATl ([1R SN Nat < 95! I A | 3
R0, @I T A5 ©T© K+ ST SNl T W< Na* TS
9ol @R AF I FTEFAC ¢F 9NTOIF 8970 (concentation gradient)
A 27 | RN SRgre 93 SR d9ere] FRge TRaE 4 SIREEE
RGN 2GRN 2117 NS, ATF 2IR7Ze GRICo 351 RGN Sz
AM2SCE o= 251 iR =R (RGN fCwata (51 TR | FeTo G
SR 12 A eI =i fowaq i s 231, =i a3veE
3 fTog oefqe (polarised) 23 | G2 [FERERS 4 (PRI RIFCST
1 awfes Rex g 3t 20 oits s eq a1 fomfa 9 (resting
potential ) (G |

Na

@ 21.2 @t G @9l 2<9es Har 2|
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COITAIRT BICal (el (AP TN T ST 2 (AP G #A e
27 OIF TR (FTozal (2R ! (@fedl eq smfie (@ Rad 961 @i
GoiES Trae! 2l T 2F, (Sfen SeeReT (18 s (B9 21.2 a
e) Na* ST M@ JSOIE@ (S0 (2 AT | 2 FoT0 Na* SRS
S oifow fTeats EINE IR i 3 Mo [eq seis SR ¢ah
i | wiefle SREeeT iz il densrei S i fewas B!
LIRFOI(R SRS (2 70T | 937CE 0@ (21.2)“a” e SRReas Kegel
9 7)ol oI 23 % I G2 SRFICHICE e ST (depolarised)
SR @G | @3W(E “a” e (FRIREER e (@[ @pefiss e
12/ G| K€ (action potential) ([ ST SABFCS GBLHIEE b1 FIY
(2N | 3R YT Be (SR “b” [Kqe) @3 wiad e qifzas Fiee
YIS oL IS foos@ice e oy [E (7 A10F | 2019 oo
oo 7o® “a” BT 7 “b” FIte Rigge eRifEs 2 | ifzs Fifde =i
“b” RIS #fal “a” B [pye @AifEe 2 (b 21.2) e @1 baF GBi 5jef
FE | ACCF “b” Fie Keq WaR [AITe 27 Wi G2a19 “b” BTo ol
@3 [T (action potential ) (@ 2 | GBWCT “a ” ZIN® @ (R (2=l
O 7 “b” FeICeT AR | G2 FoIES G (A2 UIF® S A
RIS T I FerFacel FREon! 2RI 23 | 7@ @ Na*q
cevTel [T FPEA | TR 5% fogres K3 (owrel wfeeid A |
GFRFET ST fTeqce K+ SRWER SkEeid Aifedeet qifers =1 =i
Crefere Zive 2o e 5.2+ 23 T TTIE WP T Sres|
21ze] IR T (2 GO |

21.3.2 NYCFE @92 (Transmission of Impulses)

TR G5l YRS 2[00 O G5 TR Cel=ell JigAmy A
QIR (synapse) TSR ARG PN NCS 217 (2 A | FIEAE] Al
Q29[ (synapse), 21 T ARNGF FIYEFT ST SN 78! T ANLF
TRCFT SIREEE 40 OF G2 74 SREe Nere FiF A8 A1 Al
TS AN | 92 2P T AP 2P0 (synaptic cleft) T | R
V2 oFRE @AIfed R (electrical synases) Sl IRWE RIARD
(chemical synapses) | (RE5feF RPIRETS 5 SN I9TE! FIYCHT GO
R 74 ACAT CHI-SHRET ACF, (TRCZ (@O WIL5CH! Al (2FeTH!




hafes Fage s weEw

@ 21.3 ¢ @I ARG =< TGS @

SIS FZ(E GBI (IR 2[0S O] (IR A9 (2 AR A | 9 @i
TGS @RI TR (2R 2692 SNoreel@ @3we (e FIgees
oz | I TIgAfTare (& @yfes e TigeRe s @i
IS T | SINE (M2oge ([@Ifes RIFARGF A7 {94 |

I FIPARNICEITE 5T S 2IFTE | FIYCFIA S0 G279 3A[Sre
IR ﬂ%ﬂ‘fiﬁ_ﬁﬁ 2 | ZF TR 0 (synaptic cleft) @I (o
21.3) | wca TR F69 TSR SHRREEE 2[/ TR (2F60 =77e!
TR (I3 [89) 2117 T2 T (OIS SN 2 2 410 FIPARLS
FIYCETSF (neurotansmitter) AT IAE “wief FZA TP (20T FTo
GT® 0 AT | IFNEITT S 2O G2 FRERIE@IEE ©f6 TG
el ACF | (Ao @Bl JY (2l (@Fee [Fed) @I SR G0
2T (axon terminal)© ©#fF® 73, (oo imﬁ]’ LA IRNTF (synaptic
vescles) @B SRET e 9ife FR TR 7191 T& 20 Tl FF
i< TRCATFCEN (FITS TP 0 Y5l w1 e | fWefae (eeeeaicE
W@Wﬁﬁ] <ol [T e (receptors) I 9O AT AF |
G I FAFRCA ARG | FIPARLY FIYCFER (TR S A QI
(R Q2 A O (T2 (PRIGTS GBI Tge e 78 23 | 93vcs JB @[
g REACH! Tres=ieIa! Al TSl 29 2 |
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21.4 (FHWRTOF (Central Nervous System)

TR T ST (2T (TR O FRENG ST SR4| S 3 SIS
W< [{EEeIRI A2 (command and control system) 2pIo PN FE I TR
123 afves oif e, (res el fwgel, 4 St SRAART (-
2T, ZTME, IF 29I T e, Taesl g, ol o fog e,
(M2F TS 2T B (24-9951), SR2) SIS 21 i fgel =i iz
SbEel e 03 1 2 R, wikel, 31, YT, Ifasrel, wiicas! i Bemss! sl
TR I |

A2 AEHCE! TASCAAE JaFFe (2 AT | ANETIAGR oo
EHCH! foft! w9t 4 SISt SR At (STST (cranial meninges)
BR SERS (2 A | 923 977| [ob1 A1f239 ©29(h! BRI (duramater),
G SIS 70 SI2/(5! GIFH2G (arachnoid), ST G Foo<T (F97gT
TS = 1 AFl) SIATHIE 2= (W61 (pia mater) AITE | NSGLHIF FofG!
ERIASIRICACRIS K SN e

i) SI&wf%® (Fore brain)
ii) W&y WEE (Mid brain) 1%
iii ) 25l NfFE (Hinl brain)

SBR[

VEE T8

@ 21.4 iz wws 2w« bg



HS Fage S e
21.4.1 waw®® (Fore brain)

SNFEDG! GREN (cerebrum) I eNfFE, (LR (thalamus) SN
29" (hypothalamus) (5@ 21.4) @ foHG! Si*i@ sifde tarz |
2NfFRE g2 NTHS 24 T | G5 ST AW TSI AN TFHT
=16 AN 2NHR ST (cercbral hemisphere) NI 7191 @19l FRez|
G TS IETR ol Fofig (et o (corpus callosum) I < W@Bﬁﬂ@fﬁ@%
e | RGB! ©q0o (BfREs SoNETRCo! SRR AF ©OIF (BREe T (ce-
rebral cortex) (G SN 2 ITSIR2. P et 4iE AT | (GRE TN
(9 3 (2RI O 2T P il el (@RI 2 | 98 S¥S RRICFRAEIE
(FRME (@Rl Tl (2 AE AEE 2 90! PR 2 | GRE FoTo
BIST G (motor area), TR G (sensory area) A5 BofRa %@{Q
G Gl g @R S90S S B! 723 ARER e 957 | G
GIETFICEIRE Faloe el (association area) (JCET Sk GBS g
Toel I (@ ST TR, Y6 S it =nfe S | 3=
TYOGEE NEFH 1" Sge Wi (GRE ST fSoaq sz
@2 I 25 | G2 SMIRITT AT SI2ICET SrFpz I9 I91 (iR o
GBI @2 S (8w 2l (white matter) GIICET | @] ON<k (A<
FLFO(ARE AN (FH-R'e (LEZ (thalamus) SN T SLACG! &ANER
3l (cerebrum) (GRATT TR AN | (LA O I BT N G5!
TN SI9* I3 (EARNR (hypothalamus) ST ACF | 222 (LNRS
(729 G el (U-AmIR 20R e (FEiN e | 29 iz
IS QA AATF V‘ET{?-‘?T??[ (neurosecretory) (I A(F, [T 2/«
A LANRE (hypotalamic) 2T Fg F© | GRES I
VoIF foeaq =% wIiF @Gl (amygdala), REGEN#IR (hippocampus)
i [Wibel g oresfFe oikaig qrretcal o 2eTil (limbic lobe) Al
%Wﬁ@f 2ea7] (limbic system) 1N o SFI @Bl 5109 S |
IR AR (10 2 (1S, Sl RfEicaies ew (@ Sres),

I, 2R S ©F) i CAE v “[RBIETre S &3 |
21.4.2 NYEF (Midbrain)

SNEHCO S FFT (T 7R (QAeTNZ O 2RGIFFT 2177 [T
SR WSS SRFS | (BRES Te el (cerebral aqueduct) FISE FfeTF @5
TNERA I A (2 oItz | TNEsa DI o™ 5o GG g
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TS YA 9170 (2% | GBRITE A FIGS= (corpora quadrigemina )
TSI (I | NNEE S [+ FEE B BE (brain stem ) 5194 (|

21.4.3 #*5ie IfFF (Hindbrain)

<G QIFRHCE! 22 (pons), (BRCIETN (cerebellum) BT (TG (TG
SRERCAD! S Tl ) ifIe | ANy Sl g wed [iwiE fde i
93 ©E (AN NERa [ ST Tiers AR B9 I | (RN 7@
5l (AR (2 3 IR FIYCHE A OISR I3 avie] ¢ | IfFwa
(TS| SIHCH] FRIACG T (100 NG (7 ACE | (TGS =H-2=,
ZARAIST 219 (cardio vaseular reflex ) S GO 17 <6l HTZemI (e
I |

21.5 &S| fat =i 21t 5191 (Reflex Action and Reflex Arc)

wifs e, (561, (el i Fi2dl wxEEll A KAe oe 2wyl Ao
IR0 (M2F SRI-2ORAER DA O SIeH(E SO W*63
(OICARFT Sfewel (20| WE FY T l+=IK 7[R @2 AW 7R
A G SiamFelE@ 2, die 3e SINE (i 5% A Ao 8l
GiTe (2 TAF | 92 [FHe (TR FYoTT IF ¥ Tfvw (2 AT | 92
a2 2o fEaIcaNet | 8 291 fame A2ibre oifs Fee 9Bl SEa)
TR (2A1TF) T G5 ARART TYER (5167F) (@Taei@ Afes 7
i (B9 21.5) | o E11g) Y (FRCGIE (afferent neuron) A&7 B4 2[4
RO &6 (I A<+ "jﬁﬂ FIYAE (dorsal nerve root) I GfRICe @3 (29l
FIYISG A (FHIT TG (29 I | IBAR! TP (afferent neuron)
COfST (2N (LT FIYOTS ~1F FIAF]] TR (1 T | TAMS Thrlsil
i 3R dfef@z bl 2Sief JEiR¥ I Bl (reflec arc) ?ﬂ@ JIE | Wﬁf&
(St @St?l (knee jerk reflex) @B! 6@ (21.5)© fazl (2R | (SN
5Bt WEICAe T Srers) et wifg (ereifel eiSiel elf st 3fem i |

21.6 AL &2 i< AL (Sensory Reception and Processing)

(SIS (oAl Ol 13RI @ S (@S Ao o9 Afkasa
TS FE1 2 S (FECS (FIE TG OF 3HE RE@R (el 2 9 (&FEE




wofke Fagd s e

@ 21.5 =Siel @l (Tt coeiRfa ) ot v

7 5] ST 2 LM SRR ARART 701 2o s «f< @ #A1E
I (PR T TG TS AT W O @3 FREFOEE
TN S RO 27 | RFOE@R (ofoq] A [fen =ikal/ (FHe
AfPE 2T | GIME (SN RS (@Rl ARRST@R Sed F1
AR | OFE SRHS (SINTHAITS 5 (e S Wi iel (X 3few) 7 510w
Wi IR e ST T2 T 79

21.6.15% (Eye)

SNE BFERIT TSR TFI0F (orbit) FINE (FI0F YOS SRFS | W<
FE SRR O ST G HYRE] SoTS i 24 |

21.6.1.1 5P AH AR (Parts of an eye)

AILITH TZF 5F AT PR | BFNETFT (@4 TG Saeaie aifoe
(@ 21.6) 1 2319 A2 SIAATH! T TG FeIF A0S B T CFoTl
(sclera) @I | ﬂ?@ﬂmﬂmﬂiﬁmm (cornea) @ICH | NLBIHTO
TGARNE #JfC2 AT OF T MArS FIe- 990, ZF F92C (choroid)
@I | FIZT BT ARGS9 2TF 2 GO RIRHSCF FY SRHTH! TS
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tz Bl 3% a @IF WZ (ciliary body) 513 (R | @3 [@NF (T2
TR FZIRNT ol TGRSR 917 A5t 7B FC3 s 27T W2R{®
(iris) (T 27 |2 21 SN A2 #1at (7l (oIl 55 96531 SIkH| | 5FCalleTme
QL FR 0P 9o (Fg (lens) ACE S 2 (QNFWE 9O IS
ARHTIC I AT BT 4R UL | (FRA TR B ATl
2| @b Prefee (pupil) A1 W QICH | SR (*PTIOBEIE TAER
1A felzrEel |

AT #[1 [oeF ©lata Gl 2ale (I (ganglion cell) Ta-(CHR
(bipoler cell) % 3902 (1T (photoreceptor cell) S [of0] (FIFF SE
fooa @fbel 15T 91051 91 T2rz | o I (rods) =% 4 (cone) T
72 4999 02T (T A | G2 (FIAEITS I 963 (photopigments) TIT
3¢f A (photo-sensitive ) 2ife fFZTI 2 | 719 (Aizg® 4% (day light
vision) W?‘f‘f@ (colour vision) &1 @WWW’@‘T \ESE 7{@ (twi-
light vision) 2’#1 TGCIRT FI¥ | TCERITS [CHIEH “A”F 21 Beoi et 961
99 TR (visual purple) I @Ry A6 QACF | A2 5F© 161, Tl
i CIOSRI I999 (2127 dfs efsla oo TR «q foliky T
2 | foT 353 v 2Ol 4qeT ' O 3Te] IfqEs (I e
oIS B | @feal @3 o iy e Tie Srefers 23, cofewl I
(2T TR (S 2 |

(9T 5 PR Aiws, GINIes »[1 5% 8@ @B @ TaieiEs

oa21.6 533 f[few ocx7 ba
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A FE ST (TGRY (optic nerve)d 5F9 71 &2 X | U GFF©
SERFIRE] (PR NLACEF S EIRCR 92 SHGF <Y (blind spot)
@I | IHEWT ARTSIE O 5P 7*6le (FFS G5! ZIAAR I
(FHITSIE T oS (21 T | BAF T 7 (fovea) O ZFaRN 3 KO
(11 1031 (macula lutea) (AICET | FSAN SILEFCH! 2110 SN 2O TG T @
OIS ACE T 3 TeuTo 7=l [Frene (visual resolution) SN6I2eE (@R |

N S (F1F SS ET] SRHACGIE TN (FIET A GFANZ (FE
(aqueous chamber) (TS S 8 (@M Al kﬁlj}ﬁ%fi@)ﬂﬂ (aqueous humor)
IR ST TR 51 (2 A | (5797 Ol (Bl e <) o2 RS fefGarz
(FISIeT! (vitreous chamber) (e S71<6 33T@ fofGame B89 (vitreous hu-
mor) JINE T2 (&et] STe R Al A |

21.6.1.2 ﬁ aifafs (Mechanism of Vision)

F BT (FTR SR AR A (PA12IT SRIAFTHIER ol @O
T i T (@ 2if0eT Ohe o A1 A7<emes 9% 27 | Shice S S
22 (@, W9 (opsin) wNE 2T W= @& (retinal) & @iy
IR A T IERIBCTE TZT 53 ANCEAF A&7 (9 919 2oz |
(AZE@ e S Sifers 5j2F I AR S#ife DTG sfoTee
AR T | TS SRIATITI (SUTOlF 2AfRTS F(F T AR
FRETS et e 27 | 2 < (FIREEE SRace 499 (gan-
glion cell) (I® G o<1 Teoif8 T 7 7% w03 | 42T 7B (2l
OGP RSAER A ACFORR (GFRYT N N9Go A/ =y 2@ Al
fSe@e F063 (visual cortex) SIXE #RAIZS 27 | 3A® @8 REOER
el 23 e wj5fed s 2@l wfverey oo fofe 1 @hare 7R

@R dfsy e =t 27|

21.6.2 19 (The ear)

S @ YO FCEA! T FE, 3T 2_ (hearing) FfzRe ME S
ST%% (maintenance of body balance) 2pitole SN B | WIS g #=[1
i TG 27 lale 9 #Aif=- 325+ (outer ear), W (middle ear) =<
o123 (inner ear) (59 21.7) 13725((5! 12 (pinna) =% A2z w714l
3 323 (external auditory)(J {3 | FEE 172 AT JfB T4 SIINIE@R
TREZ | G001 Towata (ol ¥ #{5 (tympanic membrane )® fifsTczea! |
TR BE OF FIFETS A (FAMBR), FeS! Fgeie Comalfg =i
IR I (TN QA | FoB22e AL FIE 9175, T 1f2a HICe b3 i
S5 [SSTaRAIET Gl S0l @iz | S5Refs (e (malleus) 29991 (incus)
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1% (F9R (stapes) T I(Q‘JI(‘\*IESEQ %12 (ossicles) R I =R A A |
R ez 53591 9 623 BIre S (Boiz i SIfgl 53t SRl (co-
chlea)d @‘7@@ o= (oval window) F (ACS aTifal A | of Sl fof TERIC]
SR %37 @125 9|2 re! 61T | B! BECRRN waTl (eustachian tube)
«Q TR ST (phasynx ) 3 (09 AREA G | G611 @Il N4l foese
31T Bist *I<19< AT AP Biold A (A |

ey oy

PG 21.7 FIs T a7y

G I 2151 SIHICHF 2 A (RS (labyrinth) (@ICE S 2
VB! S 51f9® (2R S 972 (bony labyrinth) ST 2118 9718 I (mem-
branous labyrinth) | ST JFRCGTS B Fa25] XRAATHOI Aleers (F
2 | 92 o] Al JRLONARR FoTCo 2 J2 ACE ST GBE@F AR
(perilymph) FISE STl siniefe 1 (ol ACF | W JRERS [Ceqoise
S[ERA (endolymph) TR @ eIz #vief A | FROOR 2A1F AF 25
%[ ST (cochlea) (AT B | RIS SRS <2< =71 (reissner’s
membrane ) SN (ST27! (basilar membrane ) TSR T ST 5if5e | 3
ST 7L SIHACIE SET JRGIF SO 2FD 1T F39! (seala
vestibuli) =< FFSI9 #6% 7749 (scala tympani) W TSI97© 9 FROZ
(b@21.8] | TR fooTe 21 313 T2t (scala media) (T S
g3 i3RI T RwIE (endolymph)"i‘f 2 I | sFIferR wfe AER
sl iR Bole AORMS (17 23 i<k {52 795l JEAORA (round win-
dow) (¥ 02 SKFefe (el 2 |




hafes Fage s weEw

EIERACRY (organ of corti)?ﬁ?%ﬂ‘lﬂ QN (P (hair cells) 4€9 I
1< 3 ¥(7 2NES (auditory receptor) BT T FCF | G2 SHA! (S TZAT
@S IS | F5F BRI ST * T *THF A2 @NF (FIREIE A |
G (SIAERE TG A 0 AEIE] FRIOLEIN e (2 AF | (@9
(PRI AT SRS #I9) FE (19 ST A | @S (I AR
SATIFICE G2 2106 [ oTIHF SR ANF T A2 T2 ST
/%1 (tectorial membrane) (I |

S5 TR @277 BI¥S (SRIAR (vestibular) ©F FIC G5l
Trfoe 2ol 419e BT | (SR SFBR FS 5! SgeFIR el (semicirudar
canal) S<¢ C@T@?{ (saccule) ©II< &G (utricle)(¥ 91f0® o5 o7 =eal
(otolith organ )@ 9If5® (207 | ASTH! SIEGRPIT T EZ @S (@A FHAGETS
SRfFS S ZCOIE PIER #91e AT ACF | TR SIS T @K
SR T R ARZEF TR (91 QG | T QIS Gl ] Szl i<
a3 SHF A9f&Tl (ampulla)QICET | R foose @Ns @@ I& [E)
é]ﬂ?i?ﬂ%i(crista ampullaris) <& Gl IRERIcT (.b@@cﬂ I 2656 A
WGTS (e (macula) <SS 41 &S | {81 S GRpat =it 271 R4S alies
1 @E rz7 e S rEen! e SN FE |
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20.6.2.1 ¥3= &f@ 1 (Mechanism of Hearing)

FI MR * SRIF T TR RS F(F, NG I =% 46!
43 =1 [Kreael SR 21103 oI = “fofa” #iita 2 Afzseef? = el
217e B TG AT Tew | Fef-barbre ug waem were Foifa A

o | O 3 I (W, TR W (B ANE 3 wiEs fofee
GRS THE AR F | TEFE AR 791 G2 I/ FFfoerare 24
Tdce Rwfe 23 | @2 Tl sThreltet (9 Wi warsl I8 TR | (OTRATe
@3 T B (ripple)d S (1 | 92 TR (STIAIT F0/719 TRACe ©Fe
2 @ (FIRAER O IR (AR S G2 (FEER SR 27 ol 37

QR | T 2 TG (7 2 AL TR (SRS FY &0
A% 2T | G ACFOER AN TR BRHIZ T (5 TG *-e 2

(auditory cortex) 21l | TS G2 AAFOER [T O Hie 27 |

AR (Summary)

TTOT2 AFENER SR9 RS o v ffeamasisred ST 7w 9oF
W< GBEIRE SR GF 1599 | {899 A FIYEREE 2o Ty 9L 91 (alf6
I G2 (PR STSET (FIT | (PR YRIFICE (2R SRS SR 2R olq
AR G2 (FREES S JP 23 | RENRge 47 T SREATTe @[l
Apies fed s “f3fe e @I | 9Bl FY M@ G IREEE [Ked
@92 e (depolarisation) =% 2519 e Sr@Aww<¢ (repolarisation) wII<F Yo
SRIEIT LA AN (2 A | Se TP FYCFR O 251 FRPAEG SR
UOIR SIREe G FIFAREG A =22 7P IR #1107 | 92 RGN Nere TR
6 A8 #IIF, TMefFAe A1 | IPFT TR R e «mie sgeeRe
oz o1, Pes FIYeRs @i |

23 TIYOF Uo! SHE (o1 1) (U RYOF O 2) 2T FYOF | (A
TIYoE TEE S TRIEGE 170 TG SN O Slore el Aifi— 1) S,
2) NEE S 3) 25Ie NS | SeREHE! GRA, (AT S 2B LAY
AT 910 | FoifE (PR SRHZT (S AN ST 2P 151 WHE 2w
R | SeFES wifo IS oIl 227 (LANITE (72d T3esl, ceiweal, fPrizasl
il 1 e S| AufER Sl qol foese 4l fomfas ame afbe oike
ABiE (ol (R, TR Al (T SIb1E o, e [ emm o S
Sl S el 0T | NHrIERE 1R, o, wke ol A O 27 S 9 Khael
F(E | ABITFHD! 2177, (GRITETN W (T ifo® | ®=[e 2oeT] o Fq
THEFE TANEET A TR FRCFOEE (GRET G 50! I | SO e, T
T2l 2[S17l, YT-emivT S (TEeT® 2 (FHCRICT F7Ee I | 220 L ORI
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fee [Rfon Siwes Sere 7R 5 I | ARG TR Sres=F @ 3 (@[
wiAoe eifefemig e 2eRTICoS 2ol fem @i |

fifen st 2 wfce @@ Tigers ARelFT o[ PISER #iF
Sl GRS T O RKeaFe] 9 | B we GReAieT e Sl S
AR R 2SS 2T | M2 5F (e (@9 TS5 Sqoi® aifoe | i
If2eTT SIACH! S O (FERIE AT | (FERR [SoT FIE TreIoAT! TA
T2 | @O A AANE oo SIS TT U '] I 74 FEAFEND (I
2T | s (ol 4fS a1 3¢ iR FCERT I 5ol (911299 1% IO T | (22T
e, TR MSE 53 fooss CIR =% @fbie IQEIRT 2felie 78 e |

T AfZee, Tl i TT@eefe wisl T4l 77 | WHefe (TR, 3R Wi
(Bl It fofpEal SIfEm At | Sraselq wacd i (2 4 e (1Rg @I
o (@1RRET FEAR 7E AT AT 4B SHAGE FFER @I | (ST 24
Foa BRaTS [P @ (PR AT WS 93 (FF (FIAEIT ®10] 212 2piet I
I | o7 B (@RI * FREIN T SEFIEITT N SN € IO
GIREACS ST@ 2o | AFART TYERE FA FIY ACFOEIR TeoAM SN oIz
oI IF GIEN WG HW AT A0l | S IR erTe (efigE o
I M @51 SOeT SRt A | 2 agFel o 5ifes ail erelie 23 oI 2 Sieis
CESIE SIS IC NG ECE RRREL SR RIS S

Tll?[‘%ﬁ?"lﬂ (Exercise)

) OoTe MRANEIRE 919w BRI 90T Fa—
(a) 7%, (b)5F, (c) T
2)  were WA Wil Fe—
(a) (TG FYOY O LT FFSF
(b) T2fs eq oIl w3 [eq
(c) F92T I @Al
3)  were Al #&fera b e Fa—
(a) FIY ©GF SRR [eq o@lEe (2l
(b) R O WA RS TGI2 | 4,
(¢) TR O8 GO SR TR (2R 27Z
(d) I R AT FY (@[T iz |
4)  were e bz g il
(a) RRICFH, (b) IFE, () 5F, (d) Fid
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5)

6)

7

8)

9)

10)

1)

12)

i e

woTe AT SO ot

(a) FITIR AN, (b) TIEE, (c) SIS,
(d) “5IeFE, (e) o, (f) FTeIZF,
(g) T, (g) 357 =iz, (i) wrRPfA
BCGIA for2ils

(a) R e (2=l »ifsaza dfe, (b) 7fe i, (c) @79 aife
By feTalle

(a) O (FEIF I8 GO I 47~ 2

(b) ST (TZF AMS! THS (FI SRHT L (I ?

(¢) @BAre A =190 (72T AR GHFE EMC el I 2
weTe MRS A e

(a) G e 7f%e Na* § S[w,

(b) (o129 @Il &bt cai=ell e e,

(c) ST *[%E (B 9| R ACTOT T | 2l

“tef forats
(a) MW T& O MW 5 @3,  (b) (TIGIZL S G
(c) T© W T, (d) CRETIR S 22N

(e) CBIRE = (BRI |

oo MHERR Ted fodls

(a) IR (FICH! SIHZ *H< 2y il a2

(b) W23 NFF (G A SAGIRF @R T ?

(c) SIS (FL R TIYOTE (FH! SIRH2. (12T I TG! ZBICo Il FI 2
TSt 2T 559 @R A G SR FaRIY @R T (IR SRHACH!
TH—

(a) T, (b) SNBRE, (¢) SHTY, (d) SFFE IS

CIREIRGHIH

(a) IZAT O SEAR! TP,

(b) MRS Wi AW FIYOSE (2Fell 2[zT 2AfEwl

(c) «F<Ir 28R o= folfaz Rews

(d) S=R™ % el 7o

(e) D Al TSR FIY =N IeG=I |
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