Neural Control and Co-ordination

Chapter - 21
NI S sreasfa AL 3 vz
wed 1. fA=fifaa drarel &1 ey A qufa Fife—
(a) afess, (@ A3, | ®ofi

IR— (1) afaer # dwmar
7= 3 A HATer a1 B (cranium) F AR gha o &1 wiass @9
RN & g @A ¢ FIR ARAHKIATOT (meninges) F&d §1 A wRawHERO §—

1. TEAFYAT (Duramater)—IAd dgHT Ha% Ht T At 81

2. AEAAHT (Arachnoid mater)—3€ WA Ft 9d 1

3. YEAIFET (Piamater) —J€ WA sitad amrewvr 2, <t wiss & T & et &1

WY TR Al 1 s faer @ R
THALAMUS & CEREBRUM
HYPOTHALAMUS

RED- ARACHNOID MATER
i PIAMATER
) CORPUS CALLOSUM
(WHITE MATTER
OF CEREBRUM)

PINEAL BODY

" TS\ INFUNDIBULUM

PITUITARY
GLAND

e wfteres @ WerT-ardt T )
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3 faferdl & 9 wF W@ 70 @ ? R NAWEAR @O (cerebrospinal fluid)
Fed €1 T8 T N0, @ 91 WS B WeAF 21 98 AR ) Q e Wi
Ft e ot T

Tfss H @7 W st o1 gFa o—

(1) 3ARAS (Fore brain)

(2) HA-Hfss (Mid brain)

(3) y=AfEsH (Hind brain)

1. SFfss W MAARtsara
SR A W AN E—

() ST R, (i) AT A (i) SRTIAFA

() 7T & W07 VWY 3t S @ 9 SEMRAss 1 [&9 AR QW O &

(i) TARGSR a7 AR (Cerebrum) —TRTS F TN 2/3 WM FARsH Bl 2
TRfcash & wiierd A 91 Bvan } SR wnRass MeArg (cerebral hemispheres) F&d
R wfass M a1 Tgall 1 T T8 R I & € R wde &ean
(corpus callosum) ﬂa %l
yofEss A afe PR 39 TR fed B € i 379 PIRmmE TR St 3R R
T RTTE I N UARASH qEFE (cerebral cortex) Fed 1 R F AR AR
FAHI W & (axon) Fed B4 Bl T8 W WHRGSH WEATI (cerebral medulla)
FEMI 21 T T R () 1 1 el }1 3 FRTTS (grey matter) FEA 2| W
T &d (Y%2) T1 &1 21 21 T 99 FA (white matter) Fed &1
YRS it 98 Fag A afra agall @ FAafas S8 91 F IR I8 Fag AAtuw
AA 7 I areh (folded) B IR 21 30 g W FAARIET (neopallium) Fed B
Fririfaam ¥ IV T 90 A ITUR TN INEE (gyTi) q9T =1 F <9 901 R @i A
AeT$ (sulci) Fea 81,

T TR0 W 7QF TRa=h Mo H TR g7 R § st 2@ ) 37—
WES UfeT (Frontal lobe); Agee WfeT ‘(parietal lobe), 2WiRe Wt (temporal
16be). T faRideet et (occipital lobe) F&d B

yafash @t el F uryd witass [Er A A (paracoel or lateral ventricles)

(iii) NIMRASH T¥ A1 SBEARAHA (Diencephalon)—Fe EHfah H1 e
9 3| THH Y8 9 YA BN @ 9 AR 9 di d &R gy
(hypothalamus) F&d 81 TRVIITH H 3R g W F"H-LGAN (infundibulum) V
T drge afer A0t R SRTRTETT $ 98 §ag W NG & (pineal body) a9
37 T STt (anterior choroid plexus) YT Sl &1

TRTATHA it &1 T fe1 (third ventricle) 31 SRYE (diocoel) B B, T8
e TErel A WY & fBR (foramen of Monaro) BRI S[gl ted @1

2. AegHfiass a1 HAafRytbar

Tg 9 W 3 g A (e el SXl 81 SE1 Y8 W 9N g, e & w9 ¥
o 2, R e iR (corpora quadrigemina) ¥ & Hemferss ¥ wed
q AR mﬂaﬁwmaﬁﬁ@ﬁﬁﬁ%ﬁﬁﬁum (¢rilra cerebri) F&a &1 ¥
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TyeAfEsh S SEHiEsh | SIgA F1 FE ST €1 T g% aAw TH-gwR H Y
FH, AN FRATT (optic chiasma) Tl &) HeAfEash Ht THt TE1 61 AT
(iter) ¥ €, S gaig fFrerd 1 =gd Fier (fourthrventricte) ¥ Sredt &1

3. gx=mRass a1 Jafithar
ﬂgmmm 97 21 3 ARASR = (brain stalk) @ Fea &1 I 5= &
‘q’m —

(i) SFTARESH (cerebellum),

(i) W= =5 = 32T (medulla oblongata)|

6 a=|3trﬁzl‘%:;'6 (Ce?eglum)—ﬂ%' afesh érﬁar%‘w ¥ T @ R g
< uryd Mgl (lateral hemispheres) &1 ST €l @1 SigAfcsh & R0 TR
T T ARE W 54 B 7 W FA N TH-TUH R R 5 T
3;1;2 TREE SE = A @) S PTG A ARE] fadt (arbor vitae)

|

gafess A 1 Siufeyd Bt 1 Sgafash & TR 9 A W4 54 Hi T Vg
ot % R i et (pons varolli) F&a ?l

(i) fas® ge a1 Ugem ATeAier (Medulla Oblongata)—3d% Wia=h &1 §aQ
frearam 2 S o Aesq & &9 A T TRl ¥ TR Fisherar &1 Aga Fi 98
fuf W qv=r @ S (posterior choroid plexus) fmgrr21 Agen TRt
F1 ugd e a1 Al (fourth ventricle or metacoel) F&d g

(3) A3 i Sz
T A Teh S 3 e W GHA H 3R I FU F ¥ B (eye orbit) ¥ foga
B 7T A TF WA QR F F w9 S 1 A N -F 4/5 70 A K A
3R T 1/5 W A R F el foud A 2
A et =1 fafe @ @l @ o+ Sl 21 T e T@USH (sclera), HEA TEAHIEH
(choroid) T sitqt gfEueet (retina) 21
1. U AT woifew (Sclera or- Sclerotic)—3g TqH4 A Hds w1 o4 0
TR R0 TRATTHH T8 A S A HIE 7T Lt 2, IR el ® a1 3
FIVAT (cornea) m%l

CENTRAL
RETINAL
ARTERY

OPTIC DISC
(BLIND SPOT)

Fo-ama o 3 Er-wgt % A
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2. TEA&YSH AT HWRIFS (Choroid)—TE I e it fafy +1 7e1 & R
EHIET G Saw 6 o R ¢ fod TR Famel w1 a1 9 S R
TFahvea ¥ tngaa AT R €, fE FRO1 A5 A1 1 Few, 7, e @
Hen fearg 2 21
SIS F T8 9 S FA F A DA R, A 69 T o g W A
TE1 (diaphragm like) sl @ 5@ ERE o1 ITART (iris) Fed € ERA
34 (radial) 7o age IRFA (circular muscles) F 51 Bl 31 AERE F 7eA
X T e o A & R a0 71 gaelt (pupil) Fed 1 3R Wi M & fog
H TS TR ¢; I7a: T W AVTET (dilatory muscles) Fed &1 Tga IRMEI
M fog MIa a1 o FT@ T; o T Fawaey (sradfet) afdrat
(sphirg:ter muscles) . F&d | TR I F XA FA AT FH1 H A H) a7
F@ R :

RADIAL
N MUSCLES

- CIRCULAR
MUSCLES

IR & AUR | FHRT JAAbS W 9 Wigw e difeadt «
(ciliary body) sAIdl Rl

3. IBUTH AT WEAT (Retina)—T A7 0 o1 Gad ol wawrer WA (light
sensitive) & Rl
e X TaRTRA F R Tk Yaen QUi @R (pigmented layer) qe SR H
3R afsret @A @) A R
af1 WA W (neurosensory layer) Y&l & fAT Waeavia &1 81 I8
frfafaa yeR «t waf @ o @ﬂl%—

() I yIereRISTi Ud vigeil T WX (Layer of Rods and Cones)—SIeliaiat &
3 9de (visual purple) IUi% ASRET (rhodopsin) T WiFall ¥ Tf¥
AT (visual violet) ToTE ATASRAT (iodopsin) T WA Tl AT
TH 9 FUFN K A HLdl ¥, weifh U TN ol IH 7 R

(i) Tegeier =R T &R (Layer of Bipolar Neurons)—36a1 -1 HIIHTY
Tl werel T TEel % W H Teow IRl F T Q Sed ?

(iii) SR HAYTHTAN T TR (Layer of Ganglionic Cells)—FHaH HfHSt -
% T g AT gep AfAET (optic nerve) S ¥ g dfA o
A A e A Frererdt @, SA=ra fag (blind spot) Fed T, AW
e 1 Fafor e 21

A9 & A NG A& (optical axis) R fod e & weq 9p1 i wey AN

(area centralis) F&d ¥1 T9 W N W farg (yellow spot) A1 ‘ﬂgﬁﬂ

(macula lutea) *t F&d 21 Tl IIRTG TH B A T2 N wifaar

(fovea centralis) Fed 21 39 WH | FaQ W Nfafend s7ar 2l

a
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9 (Lens)—3 WA (biconvex), TG, T o wreiten B 21 T B F
diw 98 i 91 ]| A9 WME T (suspensory ligament) &R Wfaad F@
(ciliary body) q ISl B R

A A9W T XFIW AYW (aqueous chamber) FHI T =9 F = HI WM Bl B!
TN I WA asiee 91 taay AT (aqueous humor) WU &l 2

HreNy 99 AT FAfEa@avy (vitreous chamber) & 3 &9 & o9 &1 @M R 9%
el Tgw Fr=Ty 9ot a1 fafEad PR (vitreous humor) W T&w B

el Asorer T et TSN =1y el WASA F1 G AMfad 2 81 A M A
a9 T T € R Sfived 9 3 A IR W @

USTh (Eye Lids)— 3 FI & F90 9 fF=at 90l ¥ = & eiigam o (folds) Taiah
%1 Fmfor T €1 A orh T S € a9 A S F G 90 F & G 2
T i el ST (epidermis) TREHN SIS HIfd1 h W1 TAfHd B Wt 1 T
ﬁ?!}?ﬂ? 1 HWFELAT (conjunctiva) Fed 1 ToAH W TN (eye lashes) TE
It B :

T a9 A9 WA ¥ T f Tae ot ©, R PN el (nictitating
membrane) FEd $1 TE TF T3 H T I 1 Fa! | AT A I8 1 Dt 21
AHY Tfferal (Lachrymal Glands or Tear Glands)—¥ei& 37 % SeQ T FH W
o gy afeat fom @t € T T FA 9 Hifaedl B TH 99 TS 9
@1 | A& Wit N0 T T 319] ARAGT (lachrymal duct) Bt & S Hrerg & I
G A9 ¥ g1 A @1 9 F =R TR T 9 Ry ¥ a1y aferi wfeg O €
wefiras aferat (Meibomian glands)—3 Ters ¥ fiora Bt € aen weh et ugret
Wﬁﬁawﬁmﬁmmma{gm%waﬁwzﬁm
R Hemr 1

(]) wof $t "=
ol s1qur aer Wfie WFAT (hearing and equilibrium) 1 37T Q1
TAF FU F A W AR T—
() ST i, (ji) A HO qAT (jii) B

(i) 9T wof

T ¥ 9T w1 % < 9 A ¥—hvl Yeoid (pinna) A1 &l FU1 FEX (external
auditory canal) |

HUl Toota Fodd WA Ff @ 9 IR €1 Y et Sufer A s d@qw = 81 @l
ToorE A a1 FU Fe N A 2

T H e T e Aot €, S 7ol ol § 2 e o) 7w w1 g & Afww
fR W & v S’f =1 FotuEg (tympanic membrane) B R

(ii) Fem Fof

g FAE H e Te (tympanic bulla) e 3 it T § o S 1 7
i s HuTAfeAHT 0 TR feRan AfAHT (eustachian tube) ERT TG (pharynx) |

TS &l 1 75 Yl & 7 wof iR=aid (ear ossicles) Bl €1 3R Afeaw, =g
1 RIS (malleus, incus and stapes) Fed 21 MeTaq w1 F & J T2 W& © a4
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“@‘ﬂﬁ% - HU1 Y AR USRI AT I B AAfAR (fenestra ovalis) R fera
Bt 2

A 9 ol sfeed eafy ateli ) o ol @ o0l 9 WA H1 F 1 S R

Teq Hui < O g a0l H &1 | T &1 8, TR AVSTHR TaTey A1 SRy
anafaw: (fenestra ovalis) 9l TR TATE AT &ﬁ'&ﬁ A=/ (fenestra rotundus)
FEA TS 98] & TN TF fieeh ITRET ot 21

semcmcuu AR
NALS  ythicuLus

"SACCULUS /‘

CAVITY AMPULLAE

‘ i TYMPANUM I N .
R MIDDLE EAR CAVITY" N
. ?@Z\,,

PHARYNX

(iii) S0t

3ol T F 20 ey F iR g A R ) 31 ol Tk rdureye faeet @
T Sfedt T 8t 2, F9R HATTET (membranous labyrinth) F8Q €1 HANTE AR
F 94 @9 ¥ foga @ @ TR vt Afaf=r (bony labyrinth) F&d ® e
et & aferdiaT (perilymph) 1 @A e, Toay Fared Rl &al 21 FANRT &
R et (endolymph) ST &l B

FANRT F A T W gfehar® (utriculus) a1 W‘H (sacculus) ﬁa ek

T Hhdl 'ﬁ'ﬂzﬁi’f Wm (sacculo-utricular duct) R I w2 Ifepad
qd= WERW (semicircular canals) Feet gfepaa & & ga St ®
3T T I STETUHR TR THHAY WgAfTeRT (crus commune) F €9 ¥ el

1 STdauhR el w1 SAfxm s gleeh (ampuna)%mﬁmz’m%lﬁw
Q o # e FUSiea FifeaaT AT (cochlear duct) Fehawdt 21 w23 -, Do

B R
a2, f=faRea #it gan Ffe—
(31) ¥=g afae a== ok ot aftset a=

(@) far faveg ik AfF fava
(|) PRige ik e
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IR— (31) H=fiy afeer o= aur uRehy afsaer o= A e=R

o g afm o= wReftg af>e 7=

Ho (Central Nervous System) (Peripheral Nervous System)

1 |38 owld  9R9S - (brain  or{3E® IFIG SUW TPV (cranial nerves)
encephalon) @11 ¥¥Rey (spinal cord) {@en ¥1g af*@ (spinal nerves) 3 8l I8

a2l TR ¥ A= 3 B S 9w a1 @
wirgan &l

2. |wpl ¥ afse o RASIW|TRdm ofSe o= @ e @R T

(meninges) ¥ for gran &1 ﬂ%ﬁ; af@s1=eT (neurilemma) ¥ i
& 8l

3. |93 dM T dfam el Hizwdl W afreR Wikl @ S@uEt @
R I FAeE afTe PR | ¥ W i afEe o 9 ¥ &R
BN B N G g T arTEell Blaee 9l $ ERT 9w IRVIRE @
T JA T HARV Rl Bl g7 RRw|svags @ fharws San (RwET @ afmn) &
e R wfofransl &1 Ao clggam

A e R _
(¥) Rz Rva 3R wfva fRva & araR
wo R fave wfra fava
Ho (Resting Potential) (Action Potential)

1. Mﬂmﬁmmwm(neuﬁlemmasﬂﬁqﬁamﬂmmwmasai{
P I FAE R GAd AR N Gag [ M) Fag R g R 9w =i @
TR FHMHS AW (-70 mV) a1 8l [wiren Bl 98 Rafd e @@ w® +35mV
faga snaw e ¥R T& e 2}l

2. e @ o Na* & fog 9ga w0 |wfea Rve Rafy 3§ d@awn (neurilemma)
@ K* ¥ R 957 wfe o 9 21|Nat & e safrs o dk K % fae
AT YR B R -
3. |fer fva RuR 4 SRawdRRmm walwiEs fwa A Rufd § SRR T
& WiFgm & IRV R o AT TjeT o @ FRal, T woawd Nat

|REa1 (maintained) R R 7 ¥ Y § ugae] Gt e
B G A Bl
4, |fRerR five & g dFen SO a1(wfFa RAva $ 9ag afan Sdu=T ar dronai
IRV BT AR &1 HRAN . [ TR FRat R
(@) PRisge ok e & o
"o RIS e
To (Choroid) (Retina)
1. 198 93 M @ 7= 1o Bl g T M A fied) o R

2. |sHw ffo Pma w@el Sae ¥ a1 B|T8 Tad, I wR a8l e e
T aE DI T g IE, I (A 93 TR T IW WX 9§ A R
(avte) wrEfag e AN & @ IB[¥M WR IRITS WX F 9WE § A R
{qed AR e S Td F e 2 Jmmmmqﬁ%wﬂma
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3. |[oNfEe wR e 4 VR TER[ ¥ Q) vER P wHen A
m(ﬁis)mzlmaﬁaﬁaammﬁlqumumds)mmq’&

07 WA F RO 9 W B TR 30 (cones) T B T TR
(pupil) @1 &N Yed-<gdl Y&dl gl SYAR1

R T IAwM A TWE T TR B
wet 3. fFfiRaa wfmsit w1 avfq Fifte—
(30 afm oy 9 firesh =1 ydliwwor
(@) afre =g it Rreeh 1 Ry @
(|) af® o F AR ST B Y=R0T
(@) warfes fAw gr afere smam &1 dagA|
IR— (&) afeasr ag 3t freh &1 yeliwror

MICROELECTRODE
OUTSIDE CELL

MICROELECTRODE
INSIDE CELL - PLASMA

OUTSIDE OF CELL

R PasTTaeT frere, FRaR ST YU ARE

af=1 oG % YT F Na* &t S& 9g7 9, WY 0% WA ¥ 00 1270
e Bt 31 Ydems § K+ 3 W S ket I ST9a T 30-35 T Ak
TR R R IR F AFER Nat & Fadk W § ey A oK KT &
Ve A Fas we 3 fraRka 97 ) yafw 9kt 21

ﬁmmwwwmeuﬁlemma)Na**WW@TK*%Wm
TR Bt 81 fasm veren § YediarsH § muneTE S IR S /A ¥ T
A F) At el {1 aFFwrDE A1 =LA N AW FaAE W GAH JA 3R
H qag W RONHT A i S TEdl 21 qiThress # 91 a8 | g 3R
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fat FAE W 70 mV 1 HUTHS A9 Al 21 39 feafa A afarese a1 <o
TereraTawi a1 geUT G (polarised state) F s+t Teeht 1 AR (neurilemma)
¥ TER-IR fARYAEAM 3R (electric charge difference) % HRUT <o ¥ Fga-4t
fawa S dfaa et {1 70 S B frsmw e fasa Fed ) Rom TR E R
il 1 YA B R

(3) after a=g @t freeht &1 Rgdtezon

T T A a B QRIS IUT (threshold stimulus) @ S @ < emr
(neurilemma)ﬂmmm%ﬂﬁNa"%mﬂrﬂﬂiw%m%ﬁ?
K* % foT 319 21 St %1 39 Forea®y afia qg Frstm el fawa &1 el
1 IO F=W F A ST A A Ga B 1 A ag Y SEfd 0 W TS
fasm wen fovm =it 5 WO & ¥ ¥, T & Fhaera wen faswa §
<A Wt ]1 % fea Skom IR0 Bt 81 Na* QRIS 3ot @ Y39 3
| T ¥, TH HerRa®y i ay S fagAnIor 8 ol @1 fageieor & werawy
=R T e W e SR G’ W R HO fergd ST wnfd & s
R\ T8 feafy fasm st ¥ fagda ot 21

() afer 9 F GAR MR 1 GAROT

v afrsese (=iemn) F frd m W o @ St B @ < Safa w
A R qf=hTe Na* % fag aiferes qrors @1 Wit €, fras wora®y Na * g i @
I AN AR B Gl Fit A FaE W OArES IR e Fag R HUTHS
AV TfYE B S 21 31 e R Ay @ 91 # fraree fawa w8 S
firarcres fasrs afesraita Som & w9 A w@fim @ s R

AfhresT A F8 M ‘B A R fee Ft TR0 e R TS IR Al Tag |
TN I BT &1 IRUTHEEY, qfH AT A A W ‘B’ T H 3R 397 A
TR A1 81 TE FohH THYYF TR F ST I B TH AF g W IH W
qefya i e @an @1 S8 R st T W A S 999 9% (00017 0-005
YHUE) 7% & @A 2 F-B A T W 9HT (TG AW +35mV Bl 2,
ST Ft I yfad B 1 98 T Na* % g sorm sk K+ & faw
e T B W 81 Kt 31 @ Wewsd B ds e A WM A gl
Tifean-NREm T g 9hea A S R afer o fasm fava & on s R
& qE A I F =1 g R daR & v 2

(@) =il R grr affas smaw o1 dagq

Y (axon) % AW BR W R 3T FT (terminal button) T 374 A

FINEH F SR F WeA & PIAITEH (synapse) Tl 81 370: T TWH W T F1

Tw fa9w ywEte @A (acetylcholine) AW RIEHM

(neurohormoné) ¥ BRI Bl 1 AT F W@ TR W 37 a7 ¥ Iufea et

& (secretory vesicles) YHIE@IcH afd St 81 =@ werd af=a

* 3“3!32 (dendrites) ® ailﬂf_ﬂai fawa (action potential) Eaf R T

R o @ favm, AT F T A o A o W wgel w=E A e

TG Al ]1 79 YR, (eI T A 4 (chemical transmitter) F TE

FE W@ B ag ¥, HRawRiT HTeRT—idEaseRE
(acetylcholinesterase) BRI faefea & fear < Bl
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ACTION POTENTIAL

AXON TERMINAL

MITOCHONDRION

_ SYNAPTIC
~~ VESICLES
O

NEUROTRANSMITTER
RELEASED BY
EXOCYTOSIS

4% _SYNAPTIC CLEFT

/ T 198 Ay Vi ~~~ POSTSYNAPTIC
PRESYNAPTIC Lot £opX Jka TS MEMBRANE
MEMBRANCE :

_ NEUROTRANSMITTER
RECEIVED BY POSTSYNAPTIC
MEMBRANE RECEPTORS

Ri—grrera @ R T Tt da

99 4. ﬁwﬁ—ﬁﬁamamﬁa—dﬁramq—
(3\‘) () aftass, () A3, (2) i)
- aﬁ ‘&{?Fﬂ‘ (Strucrure ‘5f Neuron)—319/ & 3w feu mq

T (Sitiicrute of BEAR)  STeard ¥ ara frg T SRR H e 1

W 35 %@l '
(o) et ST (Statture of Eye)—STRIRT ¥ Srmid fg o SR § SR 19

e ,:— a@l
(%) gaﬁmrs&umm of Ear)—3T9r¥ & .37<id fou T S & ¥ 1 %
3’\1( |

ﬁﬂﬁq
(@) Y- (%) rrrfass (W) Humfass (7) wwaaiass
(&) ¥n (@) %of sifved }) o (F) o ofe skerd
(@) R

3?!!—(31 ) a"—sﬂw qUaaT (Nervous Coordination)—3RR . ﬁlﬁ’F{ foramal =t
Fro g FHAT WWROT 94 (communication system) BRI il ? F
ST=id af%i%ma'a (nervdis system) AT 3T WTAT @ (Endocrine System) 3 B

afsrnt fomior affsTenT SHITSTHIST (nerve cells) | BT 21 A HITHT IAATTAT T
HatgeRar & foau falmierd S €1 3 e = Hagi Q T Hh He1d At O
% it Fha af=e a7 g0 219 arelt Sfafseaell & YA (effectors) 3N
AR W FE A | aeE S F srwria gedadn E g aferr s #)
Fsita afeh o ST F e, fovaror S sfafweaet w1 Fraftor w21
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(&) AR (Fore brain) —315F & Fwid fET T AR A WA 1 (1) s
F G & SAwia  AWARAER’ (fore brain) f@Y
(9) wemufash (Mid brain)—TE18 & =i KT T yeA & 99 1 (37) Wi
H G H Sq ‘WeT ufkas®’ (mid brain) f@Y)
(¥) ayamf@sh (Hind brain)—3= & 3=wia XY T SwARR F 991 1 (30)
T &t G % IFia ' gver URAsH’ (hind brain) Jf@Y
() WEAT (Retina)—T ™ & A=l KT T WA F A7 =GN & A=
W' Afaw
(3) wot sARATIE (Ear Ossicles)—TeAFY & @7 FHol ARGt o af==l g0
g%ﬁé ® 2l = A Afeaw (malleus), 37H¥ (incus) Ik Rdtw (stapes)
|
(i) BfFTR (Malleus)—a% TeITAT oKt 31 THH S FHA W FHoigeg § a9
sied=iter faw T8 A @1 o @)
(ii) T (Incus)—a€ FER (anvi) F IFR Fit ¥R 3 TwH I I @
Aferag Q qan shad FH0 a7 LA J I S 21
(iii) TR (Stapes)—I8 THE (stirrup) ¥ HR i Tl 21 SHH G 0 T4
Q 3kt Her f ¥AET ANAAT (fenestra ovalis) ¥ & B R
F9 JfYHE FoieEe WA I S Al B IYF THA WE FALT
NAfew gr w0l F qgand B
() WIf&TAT (Cochlea)—HT= 1 A:hUI A1 HANTET (membranous labyrinth)
T Wil A o1 Bl ?1 IIEFAT (utriculus) 791 FIAR (sacculus) | Fgerd
fom %1 e Fuefa Hifeeran fwaa 81 98 Tamed 3 21 wﬁz%m‘aﬁ

T T TR IR e i 1 e B ) Hifwerar S A s afar
i fife A 121 w2 e oiftee Sfefea 9t TR aAv § o widt 81 TS AW
e AL (scala vestibuli) FEI ¢ q AR AW H Whelt AR (scala
tympani) Fed §1 31 I AT F A FTwrl H AW Thelt WFSAT (scala media)

B R

SSNER'S MEMBRANE

TECTORIAL
.~~~ MEMBRANE
& STRIA

VASCULARIS

CALA
TYMPAN
* BASILAR MEMBRANE

Tam-miferean &t SR #2)

SPIRAL
GANGLION
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() 3T AT SRS (Organ of Corti)—HiTerTa Afeeh ot &1 Then Hifsan I
vaeh g8 fafy da=d el (Reissner's membrane) e 21 o7eR e At St &1
T AR HEAT (basilar membrane) HEd €1 SWER Hell & A=A § Wﬂ 3T
(organ of Corti) BT 31 T0H sTaena TR ¥ dre-<fe § FI HiRrepnd Bt 21
m@aﬁﬁm%wﬁmmm (stereocilia) B ¥1 P F
¥ TR TR T (tectorial membrane) oo Bl 71 T Hiferamrell § et
AfereR Ay faert sTaruT APt (auditory nerve) T FMIOT FRa §1 Hier & 3
ey ¥ TN H T8V FQ |
“TECTORIAL BENSEN'S CELLS

LIMBUS
- SRIRALIS Rggs MEMBRANE CELLS OF
INNER
| NAMR CORTI . CLAUDIUS
CELLS g

FIBRE PILLAR
CELLS TUNNEL Msgﬁ?\‘m
fam-aien & i @t fga =T

(3) R (Synapse)—TAF AF=H! HIH1 FI A (axon) FAF A BR W
(telodendria) a7 WERATT 3T (axon terminals) T AREEH ¥ we

ST 21 e T 1 S SR uSiAn e @1 7 fadtfies /@ (synaptic button)
w3 1 A gfveal writved e SR & ugRE % W |FY T & T S
) it o1 gTEE FEd 1 TS W G AR e afeen S S g
fadfizas (presynaptic) adn ﬁ;ﬁﬁﬁwmﬁﬁmﬁmﬂﬁﬁaﬁ (post
synaptic) FEQ | T AL e T B A % W T 209 40 mp W
T frfees faee € &1 3ol Sae wa w0 B 21 faifes foet @ sw @
ﬁtﬂﬂgﬁ 1 e afreT wet ugrdf; SR—UHfEeRIe (acetylcholine) % &R
B 2
w2at 6. fr=fafaa w wfera Ruofht Afte—

(a1 fRftes v #t fRrarfafy

(%) 3T <t ufeen

(=) wqor #°t ufssan . ,
IR— (a1) Ridftes TR =t formfafdy

e (Shemngon)%aammmaﬁ%uﬁamﬁﬁgmw (synapsis)

e T Fmio g Redfees o wver Redtfiees dffse agell 3 € @1 roigers &
& farfiess afrt 3 i 1 Terg % S BR R e Refesh o2 (synaptic
button) 74T T¢I Raiftess afare R & SgEey % wed ghy 2t 81 A & 7
RritRees e (synaptic cleft) T 2, S0 3w fag w0 F w9 & waRe & &
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wian Radifies we o1 gfvear § Retflew gfewnd (synaptic vesicles) @it #
ARSI IwHY 9ere (neurotransmitters) ¥ % At €1 IAT 41 SN ¥ FrarE
v % R Ca2* Tas 77 A fafes gfveal  waw w1 € @ folfes gfredid
af=r G verd g A1 1 g8 o S verd e fadtfes, afaa % e
R fraicrs fava S @fva X a1 2, TN 0.- 5 el I%vs W qWT e B
IR RO A1 R fave % Sfve-fl S ¥ I TR a1 A Ser
e 1 foree wfean sian @, e e -IRon St vaiRa fRan =1 a@)
wm faifes gfemell ¥ efifeaenteli® (acetjicholine) e s =Y

T EE faded YA (acetylcholinesterase) TR
g B R Qﬁﬁm (epinephrine), Brfiw (dopamine), @7 (histamine),

(somatostatine) 3fE TS T = TR WS &) e
(glycine) W—Wﬂ!@ﬂﬁ (gamma aminobutyric acid—GABA) g af-=a
o verd st & SRw A A% 21 R

(@) 3= &t i

A7 PR N i T FQ@ € Y TH9 380 | 760 Fnfet T (wave-length)
;ﬂaf;(ﬁﬂﬁﬁlfﬂﬁmm@mﬁ%mm'(acﬁonpotenﬁal) H wge
|

A7 9l frar-fAfy

o 3faa AEfs I T T T W TS €, G S q deere S faRon
1 SEH (refraction) FX 37 §1 A FRd TR A D A9 T T2 &1 A7 70 ol
ST T A 2 IR IR wfifera e W I 1 ImeRw MW A B A F@
FE TN R AN H A @ 21 <l THW F A fApg S @ a9 w9 T
ﬁatéﬁmmm%lmmﬁmﬁmm%waﬁﬁmﬁa%ﬁmm
F@ R

AT ZR GRS | — -
diferad w7 qar FeraT vy -
(suspensory ligaments) =q ¥ ‘¢ FULEPTIN—__ .

¥ FW AR TG
e o e | Ffga +Q@ LGNT FROM DISTANT / | N
%l _ X ) ou'?%%useo
T S 3w g CILIARY MUSCLE CONTRAGTS

@ ¥ fg TR e &1 Lens AuowedToswank |

W T dfvad wm fufaw ' )
A

WITE o oftw @ o @ s RN stRReon
g aﬂ m aﬂ e mta S DISTORTS SHAPE OF EYE (GREATLY EXAGGERATED)
®l : ﬁw—iwmvﬁ?iwﬁrﬁuhru
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TR @t T 3@ % e difaadt w9 ¥ IFe qu Feen oy § fafeed O )
TEA AW B T W 2 e a1 SHH By g0 FH T 21 39 I F TG
T sfafera s 2

PUPIL  CORNEA IS

CILIARY MUSCLE
CONTRACTED

CILIARY MUSCLE
RELAXED

SUSPENSORY LIGAMENT CILIARY BRODY

THINNER LENS FOR  TI{ICKER LENS FOR
DISTANT QUJECTS NEAR OBJECTS

- gy TmrEE

U -Iafae afada

o fafE Teked ol w9 el e | vedt €, 79 A el aan vpeh A
IR WA Rad F6 2

oa NFW F R0 vemeel % VAT W v ¥, 99 9% WEHT (retinene) ae
HRAT (opsin) & T2 VT B1 FTFR A WA ¥ TSI i Ferar | A qan
FHifw ST T GLAN0 FQ T 78 TR 2 FF 9@ 70 d7 Yo Q F9FR § 91
?, T8 THew $9 fard 7 A vy 8R-eR wow R 23 o R

" [Rhodopsin

-yt § yaT-aaraTE wieEn

sl A ST Iwfea A 31 T avie gew WA aur NN wew
RARAT DA RTVFH AT IRAUF TN R Tg0 FQ ¢, W e, el 7 T e 1+
T TR ¥ vl gr fafir=r e  SEW 1'w ¥ I G 1 9F o

T 9 TR WEAE & H 5 g wE @ wfifers wwar 31 W 5 B el g
(binocular vision) Fga {
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(=) oqu 9t ufsa

i & ffifaa sq@ & w1 9 T—
(i) =i 1 A S IR H1 W a9 1fdh Fgom T @ a1 (i) SH T80
FIAT Agiq FTo fham |
T & FAEA % Hiaal ¥ fod wRETE &1 e & F AW Sl WU FA F
fo SREME B
s firan ® wol gR1 U favie smafv o vafy FIE S aRer U FRER & AT
frora TR DI aF S I 21 WIS BRI 37 76N 1 df=h1 & fopan fava
¥ wfafia = <t 81 9fass ¥ @Aaftaee (auditory cortex) A4 1 Fl 2|
TS 1 FH0 16 ¥ 20,000 FiEfHa 7fd FFUE @i waft a0l 1 T80 Tl 2
ﬁ?wmﬁmaﬁwmﬁﬁaéﬁélmﬁaﬁmmﬁwm
|
T Fi it HU1 Al g FHoiteg ¥ FF SUSHR T F IR T fFeeh |
T &1 TF FATEY 3TH F Then agent (scala vestibuli)  fteria §
FIH T T R FET A HHA Thetl FER (scala tympani) % IReTERr i wgTa €
{aTd e 9 AWieR wem H FT TN Y TheW WA (scala media) F
AR FET R Tl © FTER ®RETE % 37T & Jadt A8 § F79H T4 o @)
FI AN & T4 RIS Fell B T IQH FF 7 GIGA S SO ST H
30 T Fa AH GRT AT HIGA Fsh % @AfT ToHe (auditory cortex) T g
S 21 A F A A AW F FEE B AF@ A T AR o @& TN F HE
FAIFR Ty i feeh ¥ THUHT T B I 8

INCUS STAPES UTRICULOSACCULAR DUCT
MALAEUS . y$<—~_FENESTRA OVALIS
/’\—-SACCULUS PERILYMPH
: ) REISSNER'S / IN SCALA
MEMBRANE / VESTIBULI
EXTERNAL " 7 ol
MEATUS ~ ! - 0 & D)
§ TvmeANc \ % \ <
‘' MEMB3RANE ORGANS \ MEMBRANOUS
FENESTRA ROTUNDUM' Y OF CORII COCHLEA

EUSTACHIAN CANAL)\ PERILYMPH IN ENDOLYMPH IN
BASH.AR MEMBRANE SCALA TYMPANI SCALA MEDIA

fax-F0t § fx aa & arh

g2t 7. (31) 31 5w waR 5l avg & ¥ &1 uan St 27
(@) gAR IRR FT FF-T1 WA IRR FT GG 9L @S § 7 Ham 87
(F) A7 frE voR WA W 7L 91 UH FT 19T 79 87
JAT—(21) A7 A &1 A qf=I1 W) (neurosensory) Bt &1 T Y AAHIT
(rods) T §f¥ W (cones) WY S €1 W3l A SEANSET (iodopsin) 3E =t arn
S R e W W Wi i T B wen SR T i d gt O e, | 9
et ¥ grafud fi=-fr= YR & 91 €1 A 7 wafiyes 3N 9 779 w19 €1 31wt
Tl & st § fafa=r G 1 96 & R
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() FF F AGAHER AfTERI % ghEeRr (ampulla), SR qq
GREFR TR 1 e 9 F1 H A 8

Ifper ad SFEE F Agpelr au SR Al F gfawm A foa dad g2t
1 TTRte WG (dynamic equilibrium) Fraf=a S 81 34 IR T iR = FF
v 2, o St S6 R T WN ¥, el ¥ W F R SE /E FW
T afeT ST I B € SR REeE H W % g #I gE e W )
A R el gR1 watud AR W ga AR IR H YoM S B

Fors—3uan (iris) ¥ AR = fommn

() T (reting) W TS a1 YH I AGN 1 F1aH START (iris) BRI e S 21
T% T TR, 99, P sofege aque (diaphragm) % ®9 ¥ S 81 76 F Wt
fog # ARt A Yaeh (pupil) FEA T ST (iris) ¥ INFaw Ity wardt wfyrat
(radial dilatory muscles) @1 RfEw ager svarifert AT (circular sphincter
muscles) Bidt &1 34 IR F TP ¥ [ w1 A9 5g el § 3R e I
T Q TAel 1 I T W1 ) 36 VR 3 IR shAw: T v iR e e §
T et e T TS A Tehrw H A e w2

uoet 8. () ufry Ava 3= #A A Na* & yftre &1 vl it

(@) R W =ieradle g 737 # Ca** &t yfret w1 avfw @it

(|) R R Y= gRI AT I a9 # Bl &1 avfa #ifw
(7)) sra-wol & wfy g aftaer snd S @A 3 fsafafty @t oA Fiftng)
IR—(31) AfRa fawa 3= & ° Na® @t 9fist (Role of Na* in the
generation of Action Potential) —3€/9" % HeRaeY AI-=hroo] a1 =<[ierHl i Na*
F FTT R 9 SR ¥, Nat 0% W § (e § 3t A o R 8
FERTEY qfE a1 fageieor @ S ® SR afsr oy w1 s wen fava
firaTeTs wel fawa H agest SO SRl § g S 2 |
(farega foreror & f envarrr o el (T e WA § e 3 () 1 3w _fE))
() ﬁﬁwmw{t‘@mﬁagﬁmﬁﬁ Ca*t @t ﬂ:ﬁﬁﬂ' (Role of Ca™* to release
Neurotransmitters of Synapsis)—STsl 1§ af-=@a Son fraes fava & &9 &
faifies TR W wEad @ A Catt s | Radfes Yot § vaw R S 2
% T { faifes et #t fadfies gReend so=! Fa 3 I 9 ) 9
ferfes gfemel A afsrer domt v (lgreie) T de ffes fe %
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a6 WA N W € IR I fdfes afa R F $gned W TwEtiE
I8 g1 frarers fawa 1 enfed w3 R
(|) AT TR Y19 gRT AQAT IA & i feranfafit (Mechanism of generation of
Light Impulse in the Retina)—3T%TH &% [ fU T AR ® W 6 ‘& & F=<q
THTO-TETEfes aiadT (photo-chemical changes) &1 faatur <faEw
() FI:HUT A a1 gRY AFSTehT AT I B It fewarfafit (Mechanism through
which a Sound produces a Nerve Impulse in the Internal Ear)—3T+414 & 3f=vid T 1Y
TERR ¥ W1 6 W F I¥ia f@w
g2a 9. farfaRaa & da & SR aage—

(31) arwoifea SR sFeofRe afFaar

(3) gmea SR af=aer

(|) T OIR TP

(3) S| qu FENASTHH

(=) yafass R srgafass|
sm— (31 areeifRa iR smrofeT affa@ier # sk

Ho oo afereat rTofed afFaee
Yo (Myetimated Neuron) (Nor-myetimated Neurqn)
1. [df@e qen v & w7 didmga fafs |dfeme qon vadia & wea wrafes & s
g1l fa| (myelin) IR ST 2 B B
2. |3 ARaw, AW F W TA (white[d I IFFH T B ER w4 (gray
matter) & fafor =a €l matter) g9 &l

3. |z IRmal @1 wRY A fy A S B |37 IRonel @ wawe 7= fa Qg 8l
4, mmmﬁawmﬁmmﬁmﬁmmﬁl

Biicibickgohy
(@) gonew iR af-a@ier & s
®o e et
Yo (Dendrites) (Axon)

1. |2 NeTga B, TEm ¥ U A1 31, MR [T |39 Udh S o dl, W A
™ AR IR RN ) $991: 9da B & TS 3 IR yay B 2l

2. |3 PR@@E (cyton) F T & Ifra|Tg s BR W & wRad B 21 Iy
TRad TR TN (bushy) D o ¥ [P ARRg@ FEd B oTE MR W

Rafies gfY=ai (synaptic nobes) Wrg e
: |
3. |37 ¥ 3 T A $ S0 U 9T (5 ST e A B0 8, ofed e %
2 &Y (Nissl’s granules) 58 &Kl

4. |2 IRonSA B T TR PABIGE (cyon) |3 WRondi H HR@BEA A I AFAA
F AR A ¥ T IMAQ (afferent) Tae |[PRAFA A1 AYARS 371 TF YEI Bl I
FEa &l A (efferent) e FEa &
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(w) T 3R TP A IR

o
o

I Ga
(Rods)

(Cones)

TATHIT THTE T SATDR & SO B Ig0
e B

|2 7 o # o e & SRS
. |oem@eh % gfe i (visual purple) avi®

BT (rhodopsin) U wwew Bl
YHEN SATBR Bl &l

T W B U B I IR o F O
mafis i A, & oq AN TR
TEa &

A & wora § & e 2 ¥

vigait § JrRfE 9vis TR I R

WP TETA BN B

(3) Odwg aut TRudaHH # SR

o
o

aAw
(Thalamus)

(Hypothalamus)

I8 yaRass @ fory v B

T SRR A e faRt & S
AT AR | AT R FA | a1 A9 fvel &
w9 ¥ g R

T e PRERl % BR-BR WiE
I APl =% (thalamic nuclei) B ¥l

AN gEel F Y UERY IR @
Xl Bl

78 Joma & R R Rea g B
T SETRithel A TE ani @ wR

AP AT B

T At SREE & @ UE g
R o (nuclei) BN T I IR =
At ¥ Jer vEar B

AR anfe spyfod @ P o gl

'(u)mﬁamamﬂgqﬁawﬁw

wo
Ho

s

(Cerebrum)

(Cerebellum) .

T SARTS B = AT 2l

I8 <9y wRass MaEgl  (cerebral
hemisphere) | <1 2k 81 A WER, oifw
e & T <&

o Mo @ TE we Afgea
(lateral ventricle) wgam) 8

T, S, aft, R anfy &1 ¥ g B

Ig TR B g AT gl 8

g TIE-aT¢ < IFARTP Tieng (cerebellar
hemispheres) ¥ &1 g5 81 A WReR A
(vermis) ERT I V& &

I 9N & &l

yRass TR @ 4R (posture) won
Hger B T¢ vl ¥ e el @

g Pl Bl

w2er 10. (37) Fof w1 V-1 9T @l %t fre o1 FrulRor s 37
(7) wrra wRaes $1 waifts fAwRa ur Sia-w1 87

() F=ftg afeasm o3 &1 PA-W

W ARER FElE 6! g Pl Sl 27

FAR— () HRETE ¥ 31T (organ of Corti) F AT HHE @& &t fra
ﬁqum ¥ g N N WU TWF ST AFFAHT (auditory nerve) H @
w2
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(&) YRETsH (cerebrum) AfETsh w1 Waifaw fomfaa W%I%ﬂﬁﬁﬁiﬁlw
80% T ST 21
(W) “wftash’ AR TE H WE T F@ R

TS 11. TS F T BT 98 URT w61 @ g afeawr e | R et @, 700

(a1)
(\)

el g§—
wfem - (@) smeRE
Jufee (@ aﬂﬁﬁ%m(mﬁuﬁmm)l

IR—(H) 379 fag (Blind spot)!
wost 12. frfafaa & 99 we Fifvre—

(an

WA afas1 wd W afeanl

(3) Seoifea wd sFTEEIfad afeTet a=g # Siaw JaRvll
(m) Wasra g (A=) w fAilkmw gwr (@ )|

(2) vy feg o da =g
(7) =y afeasnd od A% A
IR— (31) €3t aftaet wd IR af et § =R
Wo wadt aferm R afeest
Ho (Sensory Nerve) (Motor Nerve)
1. g% afvad) afe ae 81 T¢ Iaid! af~aer Feq B
2. |3 uwydd (unipolar) B B ¥ 9gd (multipolar) 1A &l
3. (¥ 93 i QA dnonall vy A o (Y P ofer o= @ ufafpanl @
(ARass, A oXy) 7 YEAr B mgswh (aforet, R o) @
: vgarh ¥

(3) Sreomfia T4 sFreoea Al awg # ST H=RUT § =R

wo
Ho

et af*aet 7w
(Myelinated Nerve Fibres)

sreoifda aftaer awg
(Non-myelinated Nerve Fibres)

1.

. |3 sFreiRa affF@ gt A ga

T TWedd IRUINRY  (saltatory
impulse conduction) Y/ Al § A
o IET ¥ S (nodes of

Ranvier) & 811 B
T B Sl g O R

DRV HEROT AT 10 7T s N g Bl

T IR TR WA fAga W $
w9 A frger-farg Wit g @ g vl

T SRS el =g B B

syt s o Tgd B g A

‘ﬁ?ﬂnmwnh\ﬁg\mﬁl

(|)

s ger () wd Afea g (e ) ¥ a=r

ko
To

e gwe ()

(Agneous Humour)

ffeaw g (v 5@)
(Vitreous Humour)

g o a1 B & e Y Y A
TR WA 9Tl 8RN, Sl o) B B

Ig o= T e ¥ wew g T A
¢ WM gl el WgW AEaR dvd




(refraction) &Rel EI

qﬁaamqwmmﬁw@m%l%’
AN D OIS qgrl, O, M WS HR B
IR oot TRl # AR Reen @

WA Bl gl Tg A= AN W g1 T
@Al B 98 wery el @ sges

T g A v, a1, Rdgs! fée
a=n I T Al gl g9
R P agell T W e g B
Tg AT Mad PRI, TEOE D I
e gl

(7) ory fag wd i forg A aeR

o
Ho

e
(Blind Spot)

fafig
(Yellow Spot)

T M W AAP G e 781 WY il

o W wfife @ Pt 1€ Sl

39 Wy 9 gfe afre e §; oa: 9

T WM R I g WY o T, e
AT I DI & WE weh| Ay A
ren ¥maefs g s R

Ig 3 MEs N 7 JgaE e W Red
B B T WM W W W nfifes

e gl

(1) surchta afz@rsit wd A% afea@ist & s

wo
o

FUEY aftaeny

(Cranial Nerves)

A% afexend
(Spinal Nerves)

A 7Raws & R aril ¥ I w<h &
A7 § FurRia afseel A den 12 S
B R

I I veR A DN T, v aw
Al 1, 11 e VIS sareia af e wad

A R I, IV T2 VI Pureld afal IR®
Bl BV, VIL IX, X A sure afserd

g B

A AHeeg ¥ FH & E
7 ¥ A% afaael A wen 31 WSt ekt
gl

qsmammﬁwga(mot)ﬁﬂ
N e Ao dfe 9w § ¥
W ®l 9 ¥R (ramus dorsalis), 3ER
i@l (ramus ventralis) @ AT aFEw
(ramus communicans)l TS W@ |,
gﬂ?mmmmm%m
|
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