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2Id el 91 3 MY ““[Asiia wAld’’ id uel * [Asnaqiel’
ol MsIR1d g [Bi—¥1Rs 2APIRS Scdl 1< 9N [BMa {d
M2I2 Y1 8. slguel A18s diel [Qal [e1:2418 [Astiot Ml
212 248518 °¢ dlis [Aslial Sog, asle’’ siRl [QAslioi—MA14]
g2 ViS] k& 8. 1 ABIRSH 03U d%RAdall [Astial M)
Al yalAIsyl Hi2 diusMailali 21851201l B4l Glell Ye 8.
AU 211 K1Yl AIES of &l dl Glofl ANY. 21Yell i clloiss]
[Qstleiss] 11 2APIRISA A%y ciell ANAlAl di1uG?] 2118
512l Aol Qa1 [Asiial 2)fTell Men diggl. 2yei
c§¥] aticiss] Heeddl 2211 2Ay| ©.

Al MY WWHIRRS clolideiiR AAS3Ies YIS [A21 1]
diuell. wifREsd olelicd] cIR dofl G822 vioi Gl &dl el 41%
wWiiR2s yalyzeld MEMd 53 8. MdI(Aali oA Gell di MIENBis
s3] Val [AsIR4eli ol 8601 Ucll cliaasiil 9d1e] Yl §Erdoll
EViSIRS ofStlellal uiesiddie] SIRI &I ©RUBI I} 8.
“gagien Mi¥se’’ A disAsiie SegA yRl A1 1Al 8. seilg
Ui A1ddi dadien dangyi Riianni A4 yallA olaingl
%32 ¥2AUl. Adell 2Aivi id 421%ell [AsIR1 vid ¥leddl dai1ei2)
Asoflvoll 203821 8. Aiviiddl Ad HiRgd BRI 34219 el
yeid 8 dial Wi UlACIG Euildl 8. 21 Aivi As UE|d
eilldsda 8.

“Gla’ gured drelal Auini Gl [A21 dsiifeis iAo ol
diRel %o Aciel] oils?] &l 2iyzdl GlEid s1e1 SoR4R0e] Avin yd)
8. gexdl yzelal 243U Hdd] Gl [A2 241A W2)d 8 A,
41351V E32Alol YuRIdi AR ¥ [6idds] di3 Blavig &
Aol Mg yBaiall glazRt diflA dl 2121 Getl &g W 8. il
[ 8 ds] s 22N A1 A [ARAell Avi 3e] giugil. 5501
Buae diiERd siuse—g—&lM DTH ueald sl &2ucli §2-§2
didRAIN £33 [AdRla g2—-2AAR, 2[A[QAx50 s1dsH, Ho2rdle,
g-ldd Fd] s el AR ARG Y 28] 8.
vealdali 622 2ia sriMendldl Rdl 21 dv g1 Aad]

Qus2ll.

qiysMail, “[Astegie’ 215 213 ddleidi digal 3idl 8.
4| AA1Yeil MlAeiid 21| g AME Glaliddl 218121 A1,
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%ol oI¥—VIEIS of 53] ASIA d ViV UR o1%¥2 5. iy
25 4d€] 2421 (sensory orgen) 8. d [ARY Jid?
21961 YEIRT/drgi] uRel Aiddl QA doIdeY
gRuddl usiuBeNd sl s 8 vd GMGd)
(RRuAMRIS-AgariBd)xi 3uidlka 52 8. diviiEd]
Adl (nerve) HRgd 211 GMA2N o1 el yelA 8.
A, HWIYHI viol ¥ AlsAigyds ool /uldlCiol
(image) ¢ ASIA 8.

uyel Al wellA glaA 3 usia [ryosla gelveo
a2l 2934 difd s2 8. wivell uivil 201 gelvye
(spectrum)eil AisS] G121 £2AMSIQA AsRI 53 A5 6.
defl da1cicig Yuacd 3¢o &l wso ddlle: Fedl
242H &l 8. usI2 A Blell ¥ Vs UsR 8. Vil B
&dliall HIEAHH] 21212 C = 3,00,000 [53] /AS054l
MRS 93] 21fd §3 8. uSIRA §id ool 243V Gl ey 3
U3z ail3 Bcil¥d Uia 8 dUl AsRl YA 8. €Y
Msi2lell §12lel Yl AiviHi 211ddi 249E€] 5N (sensory
cells) ¥i MsI121 AAIRAMIS U[AAR (photo-chemical
response) Gcus 541 2421 &l 8.

AHojtadd] 211016l 2011 :
ARl 1w id H2Ivel [Asi Ad wleddl d2ieil

Asollmeddl 2131521 8. 2104 Zld ivE] ¥ cieiRY] e
1A 1A d v viviR dl 25 2lla Fd] sl (eye-
ball) 8. ci&1R¥] dl 3151 deil 8] 621 ¥ A ASIY S,
olislell ei121 vilui 211dd1 didieni adR¥d 2ld
alsd—dl 8. Bividl JRINel GlIRRI UIVAi (eye-
lids) 2A1ddl &l &8, ¥ WL dUI Aividi MdeAd]
usiglall (5eild [e1Riv1e1 52 8. (A1 dvl dikdi-diudi
25181 2119 AR uel defl GuAldI Iy S 1)

Blivioll 2NANISIR Wdliad BNl Sinl a3 il
11, i1 sion (eye-ball)odl €ldid 21 usdl &l 8.
Aduaed (selera), ¥EAY2d (choroid) did d2iv2d
(retina) (il 2igld-1). Aduzd 244 Slaidl s=d
A1dd &l 8. HEAU2A Jiviall BHRINaI @121 Rid14all
GLIRINI Al HA 8, WRAR ai2luSH Biviell ASEI C1IPINI
Adl 44l 8. Aduzd slaidl Eldicg] 2012 cigre us

8. d A8E Vid UReRs &1A 8. Jivid]l RN
P d uiRels &la 8. i1 elvld yRelsued
(cornea) 58 8. UIRES y2ddll cay12f] dq y:l
Al UsIUall BeN divivl Ml As 8 AR
Aduzdedli cislel eiRHig] usiA HAivii 442l Asdl
oi®fl. HERAY2H oliM H¥Gl HEY AP A1 US 8. d
Uidy] ol €l sl Wie] Us 8. dMi 1¥s s
(pigment) 211dd &ld1®f] d [As]el usiie] Mye) 53 8.
dsued § Wlald dyei‘Aiviell user’ dils
Al Y. 241 us usRial [BReil M 2ideafld
gl 8. dofl RAell 2l s ¥[2d 8. Al H12 sél
USIA 3 MsiRell [5e0l dell U Slosd YURA & id
MlAlCic 23 8, id doll Heeel] usiloll dlsic 46l 2201
el s 8.

Aividi A1ddl gedl doial 2yEl dopilRl s&lA
1. 211 Ao vIRERlS &l 8. a1 usiRiell [Srelle
dsleidel Vel dsiued U 3logd sl sl s2 8.
doi(Blal Uojcizllad Aiviall Uldilell A elIvl YIS
ASIA. GiGIRell dSell GIRIdl VAVIS del YIHNa]
GiRlel YIS dils Alaviapil 219 8. yRels ved
Vil alapi(@1 gRe] Ul viell a1 Maigl &l eiig
&l 8. dal dRdR?1 (aqueous humor)sg 8. al2i(Cldfl
uiell elRlell UldiRRi €2 dd Fdl BY Mdid] eiRg
8ld 8. dal SIRRA (vitrous humor) 58 8. il cid
UYIEIA] VHaisH a1 Al dzudal viNe AN 8.,
21 BGyid, 21 MRl dUl viReRls yed MSIRUail
5eelle dsleide s2 8. wividl PRINGl IR
HEAURH ABY WG &1 B ial dIZ] Bl ISR UHA
211 (ciliary body) cieild 8. dHigll adaisiR a1y
Usél ol 8 Yol sdllleis (iris) 5& 8. i1 SollleisI 4R
s [Bg 21dg &l 8 ¥a iyl sls] (pupil) a5
dlavflA glA. u2ad 2id1 dopifdl 2118 AsiAg &lA 8
Vol oo (Blofl dscini 52512 531 S 8.

211u s ANsa dol:
2idell v Ao siclails 30 218 2 Sls2d

(Optics) ofl €2 Ailds 2¥lcidl €219 8. d¥i Ao
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Rizey (s121a1ks 33y do dia Aividll doi
Rized),cai ciedl Asia ddi Bgedl Wal
(si21201lss 122 Vial soflleisi usel) vial MsIRNRAAE]
Hig (gl2laAills e dial daryed) 21ddl gl 8.
B, vl ia 333 =il Rigicd U SIRI 82 8. o,
* et i MARIdI MsIRIol] HI%i1g] [G1RivR1 53 8.
* do2i Rizeuedl ueedl gdell MlAlCiciq] sIsRio1 57
QS 8.
* Adedlld 20418l uR MlAlGicidl «iiel (register) s3
8.
* “yge1 sdl’ MlAlCicie] MiA(1o1 s3] A¢ AsIA dd]
elid (pattern) duIR 53 8.
asleiddidd vad:
do21 MsIlel Beild 919i 8 210 dell usigien Bei
AUsBid /Blogd (converge) Ul 8 AUYI P2AUS B 5
[QA3fesa (diverge) A 8.01(@21l0 doai eAidR
usi2l (Bell M2 8 IR dedell SegeiPHiY] YR
&dl Vid ¢oi3u Ydid Ydi el Aldlai ved 3
gsleidel URRAI 921R UAR YR 8. dodell UReddl
i1 ([setidlell oi121) g i A (el €A 1A
gg Aid slel 4% 8. el, olgRredl drsdl
usigiBel qgad ¢ Sog d2§ 44 8. I Uoild
Sogdls:Wl (convergence) & 8. §H dAisoll Jisell
qais MsiQuall (50l doi¥i MdRl 8 AR Wl 4G &
%R olisloll sdl duis doiell oll® oy uel
usiRifBeN olgrR olsd & d 24A A4l HG 8.
gsleidelis (refractive index) 21 MSIRlell U121 ol
(transmission) o 21121 HIue 8. d MsIRail [5eile]
gdiofl 2002141 HIy 2110 8. usiIRUell Beid]l »sy
YEI-YEI HIEAHMI GIEEIRI 8. N Slg M
usiRliell (52eil v = 1,50,000 53] /Asesell €3 214
s2dl 81 dl d MHiEANell 9sleidais n = clv = 2.00
A, HodAell uividi usiAell [eild] 255y
2,17%,2U [53] /Ases 8. dell dell asleidaiis 1.¥0
el 8.
doi &1 MsIRUell [5elld aslejd s:diell 2lsd
dodell 9s5leidelis d¥l dell 2uiglell qais
(Curvature) uR digilRd 8. dodll asleideifse

(refractive power) siRile? (diopter) &Il e1iddii
2119 8. 1 Hl2ell Segdold €14l deiell Usil
2l 1 sk AeiR 8. s A (Me)-1 o
ulRsier gr1d 8. d doiel Segdalid f (3f12R) of <R
gl 8. WA Segdalld 100 A3l &l AR del 2uls

100 + 100 = 1 SRR F2d] A1 19 8. Vi,
s2d] Zegcioie e 8la ded] doziefl asleideiulsa
4g] &l cif@ailn do Mi2 iR SRR ddl Addlin
do? H12 Higei>d SRR 2RI 8.

Alivie] usiefl iIAl¥el (Optical Arrangement of Eye) :
dArdell Vividi AR dsleide HiHl-yReRls yad,
dER21, o231 Vil SIARA6I 21D AR B, A
HigAHlofl el drg uRedl vHidd MsiRiel el 2id
al2ued U Slogd A 8. USRI [5eilell ysleidodd]
HI21l 6l Gl1Gid] YR AIER AW 8. 1) 6l HIEAH] Yol
asgleidaisell dgidd ) HIEAH] YRl ¥SIRIRYUI
(interface) Ms12101l [5ellal] 2A1dIdSICI.

vyl vl usiiell Brelld asleide digld—3i
e1lddi MsieRYloll U AU HA S ¢

1) &4l ddl uReRls uedd] 10l 2AuId] g
siel ¥Ulal. ) yiRels vedddl visdl 241l id
dRciR Yol WSIRIRYUIG. 3) dRciRR idl alopilBle]]
vRING 2uid] Yyall FisiRIRYIA. ¥) o4ilCid]
vienel 24u1d] 2Aal s1uRA Y3Acll ASIRI Yl
yReRls u2d, ddRA viad SIRARAel Ysleiddis
210191 Al 8l 8. 2R, AAdl viidR JIuel
asleidead] o AuiélAla €101 @ef ASIRA. 1) &dlall
AusHl 8dl ureRls vedd] urINndl 2quidl. )
a4 (Rl.

2119l ug) usleidat yiRerls yadell AR1Ndl 21uid] U2
(d216191 ¥R siRIeR) F2d U1 8. 201E], 241 Uil
sighuer vidl Ativini A% MldlGiole [oilel yR a7
24 s3] A3 8. dodl 2uiiiel1, d>lRiell 21Ul
&Rl Ud dsleide 1Y Hecd &R S. iRl
asleiddfsd ad®sdl dq 12 YHdd
(accomodation) &la AR 35 SRIER idl Aol
R 1€ SR F2dl &l 8. 24U Alivid] ysleiye
215 ue—-su s ¥2dl elu 8.
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2|5l £ al2(R1 &l eiRllel] ciald] 1A & -
S0 did GlI@IS. Sog (nucleus) HEAGIPEI 19
ANISIR ARl 8. d 1.¥1 F2d] Ysleidadiis grd 8,
oli@iS(cortex) Sosoll vigiRddl oligA dleaRdl el
8. d 2ds vidella deid] ciddl Fell 8. dell 2
ei1dloll ysleidel 2A189] 1.3¢ 814 8. Vil Walla S10)
S2dIs SIAEIRA] YA & ¥4 3, 1) usly
dvfeiuMddl/vinfl2Al (spherical aberrations) g2
iy &, ) vl usikien Bel [[Avizidl
(scattering) 12s1d 8. 3) Vsl dq dl M2
Aclal U d eM;NAlel doRioll Zogswel 2UlS
(converging power) 4€i3 8.

JAdel : (Accommodation)

el L2l gq YRl A1ddl Aal Aividi MR
USI2aii 500 d2iued U S5 Sl 219 8.
gAlel usIUall [Be viviell ARG gsleiya
HIEAHI-YIRERIS ved, dRaRA, U1 dll
siuAHIY] UAR YR 8. HAdd E3Alel o B
snrRld] 8.

1) SISlell QRIRIg] [A1A3Na :
Pupillary diameter)

€2 3 B0 w2y 9UIR MHIRPRI MSI2A VIdd] &l
IR IR] USElall Guldl 53131 YlA 211 EAUIM
w3lRAId Yol oiel sA YIA. ol d2s wAR Al
USI2I 81 AR USEI £2 STA 14 Y1 E24191 Vil
5311 ¢IA. 565 Vil MSIRl Ut Y1 1L i
Adi 4o 8. 11 [BAi sddlleisi (iris) el dell e
19d [Bg-51s] (pupil) 2Icell 8. wAR I usi
eld cAiR, sdlleisicll adoll 2l slURY S Ad
Brevaiadl /211 eyl RiIffid €12 8. 2418, sls]
allofl &1RA 8 (Dol ARl 8] Iy 8.) ylRed,
21¢9] 21 usI?A vl udRl 8, el dxvedd
oiseUlal Aq] w2sId] ASIA 8. oflY dRg, WAR Y
usie elA AR, ddoll eyl Rifid a4y & Ad
Breviadl 211l 2is1Aa il 8. 211, slslail e
gl & Jial gg AP MSIA Aividi uddl A3 8.
gldloll <A1 g2diel]l Viiviell sisAd] Glsig 8 .
SISl uv1R Ycti usiRied] Hio11 S1Slotl 2250 24U
slslall <éArRioll ddloll 3MHIREI &1 B, Hofsuo]]

(Regulation of

Bividl glslell i 1.4 A}l Fedl dioll g A3 S
AR ¢ HMl F2dl 2l yel g4g s 8. i, Sisloll
sedi 52512 gl Jtivini MARIdI usIRU] Ak 30
dIR1l FREIR YIY B,

2) usieleil el asleEidet :

groll a2l (1A § Hl2R s2di ugf g2 A1dd]) u]
1Yl Uil (B0 tivicl 4] 8 cAUIR d AMidR &l
8. o150l ydil (§ 22 sdi el dR AH1ddl)
U] Bi14di usiRlell (Be0l [@Aslegd (diverging) &l
8. il olal [BRA11131, d2iuzd U sisA Udl HI2 2l
[Bren gsleide upidl AgB. a®sdl drqil udl
Aidcl MsIRUall [Breilxi ysleida gaR 4y g,
(A15/A-2) 2AnileA Jivi AR U WMl gg g2
A119d] aq¥] Ais] Vieid vidR 211Ad] (El.d. diRRAl)
agil uel Aiddl MsiRuell [l Aol Sl
A2 &l 8.,

gRoll 231 Wl quid al2134(@1 21uI2 28 8 AR o1Vsdl|
dq Adl guid dAx3M@1 2SR ciad 8. sIREI 3, il
Hi2 usiglall [5Relle] gg asleldel MY ud 8.
a2 (B1edl 2uctl AU dl d H¥oid JaiRéls Sr2yadll
vIdRaA &l 8 Vial HeAGIPPI RetdE, MIEloiysd,
yiReRls MyIg] gR19 8. ¥R a1 Al R
(relaxed) &1 idl doll 3WRYd U SI¢ dICl of &1 AR
d @164 2ll0ISIR (spherical) €214 8. A § wo F2dl
dlaie2 (i1 MSIRel WS ) giRi al2i(Rlal Vliviell
sinidl adaisii GigRell drg v 8. AkiIe 2d, 211
dlbidee dend 8sa gl 8, FYUl ARk RUMHI
o1 (B Y2l 28 8.

a1 dal [Ad1lo2ell sICN UIA ygHd idl
(ciliary body) 119dl &la 8. d ¢l USIRell 2611 cidi]
gid . WAYHIYl diddl yRiesdl da
(parasympathetic) ol [RBidd &Rl u2dd idldl
2011l ASIAI™A 8. doll sIAc] A>nilBIdl §2d
A19dl [GRIlo2d A% vojeid 8. 14, aAsHlB
Uzell diel €2 8. dalRiefl 3reyd gedl adlae]
(flexibility) €219 8. uRend, &3[R 2NaskR cid &
Vial alapifBlell ysleided ifsa del 8. ysleide ulsd

geidiofl 218 Y sIR1 VS dgal SIS Sald]
2If5c1 98l 8.
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¥R Eroll U oi®s Viiddl &lA AR HAYHIY]
diddl Ri2idlell SREI Y2 Vidlall 2a11Ycicil $342U:
AsRAId WA & Vil d¥] d3(Biefl usleide 2AlscHHI
GuRltR Rl Uy 8. 2], 2l g sisAloi
olalued U Add Ud 28 8.

aslEidea adid] vi{lan :

w13 gRoll 2] Alddl usIRall BeN drued uR
A1 Ad sisA U AR ddl 2RI VHivi 3 AN
(emmetropia) S84I. d¥i UHA Il edIYcddi]
Ayel #d A8y 8. ¥AR dWsd] dq ¥l M2
yzad dlell IRYddil ASIUR 8 d YA
AU 8.

1) ﬂJE[ﬁ ofl viiafl (Hyperopia/Farsightedness) :
A1 viifl Yuucd Aivicll 2llNg] ollo] SE § clciuf] Fo?
Riedell s1IREl gl o 8. 241 vindlHi, v
Mdeidi AMidR Beil d2aved uR §1s24 Udl H12 doi
Rirey &Rl YRy ysleidel upidl odl. 241 vindl g2
541 HI2 U2HA dlell a1 diIA siuIg uS ¥l
aloniBlofl usleidat S gdl. uki, Ad] caulsciAl
g2dll ag 2113 fd A AUB & U WS S1M s
quid 323dl oeid 8. Hidl GhiR wAR dsnild
vidiell aflameniedl 2pial 2pidl o 8 R i
vifl sRidd] callaila gell ddil wapi yel
dasdls u3 8. spzeRedluind] qarRdl 312 doiuf] do
Ri234i usleida 2A5c1 delRdl Hi2 Aiviofl BiRINad
el1R11 A1 Hizdlel] Gif@d1n Ao ysuii 211d 8.

2) (-lgﬁlﬁoﬂ uvl13{] (Myopia/Nearsightedness) :

1 vl AR Y2Hd i1y AYeiuel [Ap]l el
AR, grofl a2l A1l usIRAall B drnved
UR 3fogd didll GiEd doll APRINGl IR
s1s21 /3losd 1A 8. Vi1 vl H12ai19] AHiviall 2ol
cicllg 3 aopifClell ysleidat 25 dg) gldia sIREI
Adi 3a 8. 21 vipfl grdd] cAlsd ai®sdl gq
A1l A A3 S U £Rell y=q Wunii 3] &
8. 21 vidl aRdl 412 do?i [RiR2¥oll usleida ilsc
1]l 54l Hi2 Alivied]l BRI @RI A12Y Vid>iT0
do2i ysanii 214 8.

3) ;A1 AInA (Astigmatism)/ vilaalHhra elS:
211 vl usiglel Bei darved u aid sisuHi

Aiddl oell. 211 A8 USR]l doi [Ri230ll dsleidoid]
vii] 8. 241 vindl 210 Zld yReRls yed 3 asnifBidd
AlRAPA /doidlln Usllad SREI 4l Hai &,
23[R sief As HaEHi A>3 S]s YAl &l dl d
idlefl asAUIZ] o 2uddell usAUIZ] 2418 2A3ieidl
addl el 21 siREl APALs dAxnlBiell oid
AAddl U AIId Udl AHidR MsIRe el As ¥
gIsd [Gig uR usdl oell. 21l 2] calsael sie
UEIal] 213S GIIPI U Vi1 & Vlal S CII9I VIRUR
guily 8.

i1 vifl £2 s2a1 HI2 AlY RS SRAYdI dAISIR do
(Cylinderical Lens) 21&d1 2ijsd do? (2SR dl
o NISIR Ao )oll GUAIdI SAUPI 2119 8. 1], Y€ Vid
1] asclioll Al 4R Aol 2AIEll ASIRA.

¥) NAcANG1/Aalai (Presbyopia) :

c2iSciofl GHR FH—BH 4dl & dA o1 3H2] Via S
Ydl WA 8 Vial alolBlell MIZlotai [Ag(A 2119412 Aol
RUMGRUNSAI 3 aildiuge] aed i 8. 2], G
agidl A19 a>iB1efl i1s1R cieddiell 2idl (A2l 3
JNasiR)AI s¥: €©21S] YUdl WA &, dwilCied]
AldairifEcl (accomodation power) ¥i Y@l €2Is)
Y1 8. El.d. dlashHiy siRieR Y2dl lsd slu 8.
¥u | uo yvoll G 2 sl F2d]l A &S id vo
afofl GaiR dl o siNeR B2l 28] W 8. 24, 1
G2 dafB1 vidiel 2AdaRulsa cdiet apid] € 8.
vl AdRYIAd MAGRINAI (ddini) s8 8.
AR UcAS Aivi sI] dlCIAEdICPIS ¥ id?
gisA YAl Al 4G 8. il VidrR Alsdddl Aklls
di2ifRisdl uz geil VLR AV 8. ivi o1DS Vil £l
qrqil ¥idl Hi2 del Al usdl oel. 2wl
GaRAIAS Al a8 Vidl £rofl dRgil ¥dl Hi2
GlIASISH UM Ul uS 8. grofl dq Al M2
Aol BURell @121 (Bid2i doi) dl siWsoll g
Adi 2 Al ofldell ciid1 (cif@alln doi)
dryadi 24id 8,

y) slld2N (Cataract) :

GyR gadld s1RE) 3 yAusienii dicll 44 Weq1E],

Yl vINel Fdi SREl awlRlell yiReRlsdl ile]
U1 & Adl €fIR €lIR 2[R atoiof]l usdl c@idl 8. 241 vidld

y
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Hi(q21l (Cataract) sgdiA. APiio YIRERT xR
usi2lall (S2ei Asciyell ofl» oyl e A 8. g
A sl uReRls siAa AlYd U2 221 § ©IdIall
sP1nef] 2isl €A dl siAell BIRUR A 2ASIY cilE
Yl ao) v, A ¥ Ad, Aivilel ad>pilGied]
yiReRlsdl el Yo dd d¥H d UIREIRIS old AR
dllduiell A3iid Y A9 SBURI. Yg AHAY ¥
aaRlefl viRelsdl aell 21ed] g ¥ 8. duidll
usitlall [BRell ygARr g As «el. 2udl Ruldx
fscioll e 2428l WA & AR AHilAAl oloiH(Clal
viviHIY] g2 sUMi AHId S Val dall WUIa 343
ol (@1 (uIReRls) ysunii 219 8.

2soflsd vl :

1) aiiofla [asla (Spherical aberrations) :
cif@siln dodell YRl ciondigl] ueiR adi Beil,
doail HEA Rl YAIR Udi [Brell s2di c1DSsall
dic §isA /Slogd A 8. 1Y), dqetl MlAlcioidl]
[BotiZlxAl 2siv]] Al 3G 8. Ao HiviMi 211 USR]
vidl 4 {d Aqurapii 21d 8. (A) sdlleisi usel
uRaydl Beild 212519 8. (o) a>iltla Sogeiil
uRaddl ei121 sdi agf asleide 2Alsd gr1d 8. 3,
ol [Bell s ¥ w2314 sisWHi did] s 8.

2) 221 [agla (chromatic aberrations) :

usiel Y€l Y€l aRarcclgoll [Brelddl ciddl &ld &
uld, dai AR 2211011 (Breil A4l 4. 211 Beild]
agleidel 2ial €l %€l &la 8. caid usial (s
daidolg) el Ak asleida ud 8. wAR
wolcll usIRA (UE] 2ol doligf) dgf HiANI dsleido
ul 8. 28], uldlGiciell Belidluil gegeiod] 220
ex1id 8. Hojsuofl AivixI a2 (@1 Y A1 vird] e21l9
8. 211 vindl 21p10 2ld Bliviell Ry Bl [ARY
gsleidel HIgAMl 9ol Ysleidel 2AlSdel dSidddl
SIREI Vial 321 &1 A1 22[let Batidlal vigdielld g2
s 2414 8.

dl Mail, & ol Vv AS Ageid eillAs dat ?

2icel:

1. Roy. R.N. 2005. A Textbook of Biophysics.
Revised First Edition. New Central Book
Agency, Kolkata

2. Taylor, D. J., Green N.O. and Stout, G.W. 2004.

Biological Science, Third Edition, Cambridge
University Press, U.K.

3. Guyton, A.G.and Hall, J.E.2001. Textbook of
Medical Physiology. Tenth Edition. Harcourt
India Pvt.Ltd. and W.B. Saunder Co., New
Delhi.

4. Chatterjee, C.C. 2002. Human Physiology.
Volume-Il. Medical Allied Agency. Kolkata.

5. 2A4d, 6 005, ividl] Blv. URUY YRS ol.
11U M AIY [, uRuY 222, Yol

6. ®dldsiiel. GPI-1. €lRI-1. MY AIY[qL.
YA AWA WA UIsSAYS H5A, dliEllodR
(2005)

A2UeHT] ([Eondee
ligld-1 : Viviell 2ell

Bleg mldfiol
inverted image

4
.. Rie o™ | § i
/e hted
S [ =B
L 4y2l oferdl 3ilen alal
| lens | | /lens
flattened 'I ' J}f rounded
arereard] Riowilee] B2 Roiiled]
Y e Ry
- U
a7 Foaman
b. greti ueid vz flsm c. stv el wert wa flsn

(Focusing on distant object)
igld—2 : glsudl ulban (Focusing)

(Focusing on near object)
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“Gla’’ : $UEA UEld

[Asiaella 2203 0 251 dIS) AdUIGlNi 5131 52 8. 20, Side] GlIREI ol SIRE)
Ho(del] 2Acilofl [ciE &R13 S A1 *¢ Vifeigl °’ ol) A1 asd] 2@ B.

Gla A dl g4 2 yelel 8. Yrdl Jid 211 Gl
?al 44l 8 d HIF] g2 A1) sillcierR via vl HiRIRi
8. AlYall §IR2 Val 2A2Y2llal wHIciHi HIA S SIH
el s @R 8601 sASIAAI Hieid] a Yrdl Gla o12f]
yadl, 2p2leil 2121 S2d1 dISlall [Ed1 viRiel Wy 8.
dl 32cisq 23l Glasy o1&l 2iadl. A2d Gleid] anofl4l
srnd] us8. dai disl uleigial 218 Jlsiz 8. 93]
A€ vleigiall 2021 A1E] g iyt ool 8. 42
Ho{v2al ¥ SAIS VI 8 d Us] ol Al clG1AeA 5 @
gl ¢ sdis Glaul ANl 8. U [GiAIRI Hovy YIA
Gladiell yel 2443 «¥l. sRRIZ Add 2o,
¥ diciER]Blall SRR dof] Aol [eie &2131 Uef 21¢f .

udd dvii Gla Q2 32dis *Adl dsilels
A2Meloilof] RAUE did S9I0ll HuA AIANA &, APIY
ey 9dlell dlisl ag) a1 Aagyl vy,
Al (atigfe 2llge )oll alis?] s2 8. Aduiviled] #lsil
SR HI2 Vi€ AHI™UR 8. S AY AMdal dRRI
oflsw] 8 3 2uciof] ol sE1] SoR4R0] WU 4 8.

go2aUaid A¥od] §12 RAA ilal 3043 FoRi2e]
Auiy gRiddl dislaAicd] 21€)3i AduI] of] dlsiail

eI 4H1del sAl 8.

FHI Aulolefl YlaulFZ] il isyuRiaid Aes
AodiRfotozd 8c¥all [AstioflA1A 211 HI2 26 Elol 1Y
g 8. 10 9y ¢l 1¥,000 dlisld [Gidlaiel sl clie
weldl Hef 3 Aduiell olsdl sl yRuldi MR
SoR10] Wi dgf &l 8. A% {d SoxiSd] godleye
Als Zoriz IS AdIY GivendlA 30 &l uy
gfof] guef] 21 &R HIBc 1] BuR s3I UlRIRI Y Yo
2o Aol 5 MHEd Al Ad disd] skl
H(RBc 111 ol SRR Udlo] WU YEIR 1A B. AR

sdlszse YlaiaRid] e Aoerall MIgAR RUS 210

UYHYIR 1629 Hi Add]] alis?] iad 2del Jo242 4w
2cie 8laie 2Mell 512 &d.

[Asticdl2AA 130461 ERISIMI 2cdal 304241 YAd]
qgiRl 9] 2AMdel &1 U &d. il AMAHI WS

GaloNA [Eda vid vauvicd]l 2 divil HEdIRAlq
UIsHd| ¥ SHIS] oilS3eil V1161 SAT &dl.

YlaalRi] ilg Mdidiall QsnddluiiA QY 24343
2Ad Jioibii oiis?] sl R @ig [asendiddl usiiell
Sl WRIdl 4o & 3 A2 YRl d¥ell BEAolI LGISIR,
Adidad Vil &lloiell sp1(IRbI sl $81R oliEdA] of
&dl. &9 30242 Ydl Hi2ddl A1 ““2llge a5 Yl 241l
A1[G1d 42 dl defl 41242 V] gloiiell sRAS] clis] UR
Y2l [arseiidiA d] viely ysAl 8 5 [Asiielld 21l
s1¥ sdl dlslell R 0 281 F2dl Ac YIvilHI 511 52 .

Gla QA gl odgl AWdell Uyl & FHi Glenii
clididdi o181 ofl His1 U] vl 242Aeel EAled
GlEIR VAl 8. gelid 212l Gle £RAled oiiS1RI - €32
cildiddiell 24 g1y 8. viiRi s3d As ¥ ds u Gladi
quid oRisiR1 clldiggitl 40 Aledl VYo s
g3101 ¢l diof] Gl 61213 AY diRel oflse] 8.

A2 YlaalRidlon AlBRIcRA usi [B1 gl2 sl
A=A oRASIRI Gllddcl Dol 2118]] 2118 As ¥ dls
y qdiel ey 2A1lell 2RIPY YR UlAFN 4R Y
8. da sIREI yel ARPY YR Uldga A Y 8.
Glenil ollcididl oiRiSIRI Midiell Hi2 yel A2y
diS2Ulol SIS 8. oiRiSIRId SIREI dlgletl GUI EclIR] Vial
BEY Adloll HdIoll ASAAI YEll W B. ofRisIRIA S1RE
<(scial vidial ¥ Gl qad o1¥ll 240l sciISIoll Gles clie
vel d cufsa disdl wena 8. agpii Glenii Hie ddidl
vYledal sREI &dioll dR wuR wgAad] gluiel
d2usIRI olld 8. Yrdl ilE4¥aiall YRusl YRl 52l
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el valudl oi?fl. doni®ll calscio iAv| yel a2 8.
Il vieadiod]l calsaA Ulaiefl wied qardl
s,

Gladl 218 ““GweRI” AcE yel Asnddl 8.
AoiSol MSIR 541 UScl YE| BU121R1 IR HI2 Eldsdl
d¥fl. viRi s?ld [Qeanedl yg@pii. Rl AA
Y11 54l HI2 4g] B¥dIRI 53 8. 24303 sk1i sAUNBI
Al AS oldl HEARPI YRl H¥ol SAURY
AGIcll HA E32Alel AEAIR dlISelR [Aen[lo]
veARMI ARI Euild sdlddl dsl duell Rl
QeaielRAlell scl1 Yls] geiR 28 8. Gz oY AlS dlidf]
YolldRiZ] Ao2 diRoR YollulRFZhi saPi Jidd
R0 [QeneflRAlell Ad21eRI MRl HeY & 3 AN
eI o SR [QUdRAIA A AeARY SR
[QengllAl s=di gaiR G s211-3ls Aacyl &di. A4R
AR 419l 81 A1 Ad [AuiR] usiq «1El. G¥aizi sl

quid [QenellA gg usdi A1, sigl Fdi Jleliof <o
yel scll Y A 8. Foll Uideidal U2 A US 8. HI2

d€] UScl B¥PIR1 54l of Wefl. GwdIRI YAl yed] vied|
Gl agf dd] A,

gg s uMba 23 Figiel aryR «ll
FoliRI HI2 YY 8. &1, diRdR GlaxiEf] Gsdld sl
cdlgliofl 211529 [e123al 5Cl AR 28341 Viled] &1
8. dell a21gu—2 siRncllZl Ydie] vy Yell W 8.
21% 212s1H1 1.2 5215 disld sRi{Z]1 Via d3iedl
yle1 eiRlell 21u—2 SiRIIGfIZ]R1e1 €11 8.

M gexdl aRelel 243U Hdid] “Gla’’ A2 AHA
919)cl 8Bdlofl ¥32 8. dgd Ho>2A A2 ¥ SIS HiE]
9 scisdll Gl ydl 8. Al i1 sdisdd] Gla 4Ry
Hi2 o52Ulel SIS UY AS B. dg USdl GW2IRI AvidI
oigl, ¥l uedl drd s€l Y aiél, Gladl aNuflilef] g2
284, ged] Glea 2419 ddiy Mcoll 52,

Following CDs are available with us

Training Programme on Saving

Electricity n Industries and Commerce.

Content:
System Approach, Energy Audit, Motors, Pumps
& Fans, Compressed Air & Refrigeration, Power Factor Control, Case Studies,
BEE Standards and Labeling
Cost: Rs. 500/- each

Selection and Application of
High Voltage Switchgear Solutions.

Content:
AIS - HV Switchgear, GIS and its
applications, Hybrid switchgears, Medium voltage switchgear,
HV testing of the switchgear, Selection & Application of Vaccum Switchgear
Cost: Rs. 500/- each

i

Payment shall be paid in cash / Cheque/ DD in favor of *“ Community Science Centre, Vadodara

Mailing Address : The Director,
Community

Science Centre Vadodara,

Aarti Society, Atmajyoti Ashram Road, Subhanpura, Vadodara 390023.
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AudaiRZlMNZ] - aeda a1v1°v6dl siaiyell

D Q. 2y3g RAL

Mudld %o gldiAlsR 3d Esid (aues-
15U0) o Vil Melld s8at & : "cogito ergo sum™ -
(1 am thinking, therefore | exist) - “‘g [QuI?] 21§ &
dell « 13 vRAcd 8.” RAuRAG, offednil, Ale
e1Rd dal driellAl 2d] Aisididl [AR1e viIRiRudlo
Gea13 281l H21%HI & idl Hieidlell Hel (mind) Vil
21Z1R (body) 4Rail AciE H2AY &IRAY AR 8. 241l
Hloidloll VilRcicto] SoglCIg dof H21% & A3 €A dl
vilg o1¥fl. ojuiR1 243E lell &l AEPNNISIR0] Glald Vial
243U 1200 AP Yol LRI Sllolcioio] A1 Uy A
2i¥lRell @d10191 ciad] ¥ MBIl 2udd [GiRisil 53
8. WIYoll siRlad Axwdl 2 [AstioflAIRA 1Y)
MRicoll SAl 8, uel 11 i Scdi 2ARls ERISIRANII
AIgY[as daulAsiiel (technology) ofl yeeell M1l
sitl [l aell odl weIsiEl My a4y 8. Yol
HioAddidAl 83N Yl cigddl ys ddl i wAducdll
W2I(dedl g22113]] 24242 Eviidl el His] 8. vgdi ls]
uMs H1Rdle] YoiRiudel 53] def.

Wiell viadl doll Y 2isAR—_A  Slloici>
(Nervous system) ofl %Zld MBAI 243420 VY
g3Alol AMAd Ulcd] 28 8. ARell Y¥oiall §5d ol
281 ¥2¢ ¥ d%¥al &ldl Bdi el v ARAI Gyl
ddidi gd diisA1ueiell 0% Vial 2¢Sixs01l YRRl
UK HIAY dIUR 8. AR €35 i2le]] 1SS 421 ye
sl (cells)o] clalg] 8. #21%3i [ARRR USRI AR
100 UGY¥ F2dl slasNl Aa il ddlsac
slicicdgil (Nerve cells - Neurons) &l 8. #21%ol
siioisiNl Al dgil iRl ofl¥ siieisinl 2018 Ay
2a1fil, URIS] 5 Viivl VI i1 2418 AUS ololld 6.
URAI2 Vol VieA1ell HIENR HIRANREI, &12o] 3 Udlo|
EGoiUCe Yl Y, Aieing § clldy Fd] 2Rl
i€l o [Burilef [12io121 342190l SA1 541 A1S521 Yol
ol SoglHi YA & d oissl 57 ASIY B. stlciddiledl
21 el (Network) HiRgd 2AlRell g8l duw
cieiRYl iiddl AdIEall Jial AEAIRA (Afferent

impulses) 3213l SldiI™A & a dell Buel gadl
MlaBA1dlell 2i5d)l (Efferent impulses) & d¥ell
AYRIPY WYld HISHI™A 8. 21 AYS [Aga dR2llall
claldl 2i3d (electrical impulses) ¥1R5d Y1 & Jid
A1 2A3dlo] AlssA siiHI URadal AAleigfd sidlo,
ARIledlal, siuplla Fal 2iEAu1es 2424 AARAMRIS
sell (neurotransmitter molecules) &iR1 Y1 8.

dcdl dlAs gl §52Acd AARSs IAleiod
¢gAl%¥21 (Functional M.R.L.-f M.R.l.) id Ji{l2le
AMl2iel 2HIA1g] (PE.T.) 2l igfeis Mool
Heel o1ell siRifAfE) A viol Hecdol ual 224ME
ol MEdl My g 8. 211 2216ldIDY] W2I%ail s
£3Ulol % H21%all Sl @121 SIRMRd Gidl & d equfad R
GuRndl s 8. ervid! di3 u21 &1d 3 Vvl Y2 AR
Ho1%¥ail Al 1191 SIRIRd clal 8 d el ASIA 8. oflm
H&cYoll 2ARALUcidi, VYRiRARIMASIl24] (Molecular
biologists) 2 aelcial vildy2y AAARIS seil
2lnvll sigu1 8. Veslgled (Endorphins) idl
Glol—SlR1Efc5—o1Ig]S §52 (B.D.N.F.) 24l i1 Vil
USIRell H2I% el SINIHI % Gleid] AR ofRlIsYd2A
(neuromodulators)— ¥21%¥ell MBI Gy 2flell
A 52 8. v cell adl Maviinied]l o1yl

siiuendl A2l adl girenvl digd3i Mudla g 8
d [Ag] =Ag4.

GCAIRA Vial Aofeidall AIENR AR HE A
AlssA d Hidanii di1dag 3 gedl Qs YRl &
12 Uedl Yud 93 321%all slleisiNlall GiERRI, vl
3 duoll [a1elRa sibii $281R 3 JUR] YRl Y AS
oild. = &1¥ 3 Uivi FdI idNl ¥l 28 ia AxiEl
Beeiudi 215d (afferent impulses) oiel Usl ¥y dl
Aol 2418 AsNR—AI H2A%oll SN oflaiGuiall e
. cléle] uReniel 28] vaiEll, ga clél 21a
oiseil1 & digfRiall PogseAcl VUl SIY URI SRRIRIR
slloicizioll 243421 SN olil Ul dl dell w2414 eid
siNlle] Yoi%¥alol (regeneration) Y¢S A3 oil@ idl d
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siul 2118 snAd ? 51 ¥q 28 dal UIg Anydie] -
Zafeidi2R101 — AER, 21YRd 5 arlldR 218 2R
1cWooll RRAMI HIYSH H3olI2A eipiell [QAstioflA
y2ilo1 53 241 MM el 3 Al HioAdIA] Hi FSIR
sdlofl 3R €. deEl oidiy 3 Yvd YAl
Rivuiedl2ili el¥edl sileidqiledl o1 s yedl
ofloiGualaia cfld of gyl H21%otl SNl €l €l
&l¥ail ofln crpied] 2A1ddi 245d) ISR 23 53]
2% 8. AR gl MAPI A4 [GiFlaiel 93 weinr] 3
WwIwell siRMend] Hedpii 219 & ddl 2452 d
oledl of 2usIA ddl ai&l. Hd1%ell SIN) os2Ulel UBAI
yedl yer 2i34s yRRAMAHI 53¢ siiRda g us 8.
oigiRe] Aiddl 2A3dlel vefReZla cledRd] ¥32uid]
MRl Horwofl siAaudiii adi §281R0d
o2l 12€]211] adl3 Alaviapii 2114 8. s Gelge!
dga. ariidla LAl ddquaiel  gdnsdiRIAl, o
g2lisaiRIAAlell 2RvirielI, SIcll &1%61 242161 Vil
2yl 2101l 9g auRic &l 8. fM.R.I. ofl 3eee]
WRIY & 3 dMoll H2AWHI A1 22D 218 2AsNAc)
WIYell ikl 9g [AsAdl &l 8. ¥ dYdnsdidl
AsZl2uell 9Nl iR A3 H21%ail A1l GiRlell [AdIR YR
ggl. AY wely 8 3 diRUR YoRiddaef] 4o
slicicigilell WSIRN 4¢f 423 ool 8. d ¥ MHIL] AAE
sAAd1 YR of dURid1 ASIRI dlcial Glal 8. 21 MHIB]
adl Gell adl «3uldl Ywol siesiNl  id
slleiciqilofl Yool (reorganization) of s12f e
ud ¥ 28 8. wdlcdl did A 8 3 cARAwRERAE
11 MBI eIy 420 ¥oud] 3y uda Yd] « 28 8.
A Hisidial s12e1 8 3 of].sl. el 5. (B.D.N.F.) 2id
Asldloi—A (Activin-A) ¥dI sinlell SIRI Gur 2]l
AL SRl RAR™AMCIS Al (clidldsEly
HIASYCR) HRSA il 3SR YR 8. slicisivld]
4oiulEal Guz 4R 53 AS ddl YR oYRIMISYARR
veAl vl sai1 8. viii A¥2111 WA 421l
siNlal ois2Alel YIA cAIR Aol UASIR 34 242I%all SN
Jid ¥ 41 oRiMIsYA2R AHRRA By 53 8. i
A4 fld AYA dl Aq dPRl 3 Ml ged 2ieildd

oiS2lel A1 MlASIR SAloll il wiell yEdl vin
olieidief] <4421 31 ofl 2iER ¥ 2lisddl 8. 321 Wl
234s &€ Aell Uldiofl «nd  uldief 2u341251 571 Adie]
3 o3 uHICl [AsiRidll 2pidl €ad & (Barin can
change and heal itself !). 4dfl, Scal €205 guiyi
WIYHI S Vil MUSIRell SNl — 2234 Ay - el
NV 8. 241 224 AHIY] viii yRRAMA211HI 2419
aidl slieiSINI Ul (heo-neurogenesis) Gcus Ue U3
Vil il yel oyl 1RERAZ ol ulbaiefl A5 dd slef 3
8. 21 oiel] BarRdld (eiRisiel 3d] Ad & & Aal s
URoin) d¥ell Buz 24242 53 & 2 [AY sIN-[Asilcl 2id
%(As 24 |(Asiiel (cellular and molecular biology)
31 goflre 242N eel U] 28] 8.

oyl 1Z1211E] [ANell 211 aiddl 23421 VigfRAIR
8d 3l U Y 8 3 WYl siNledl siRf2pidl Mad
RAvidI Aol deliRdI HI2 HiollRis MY[TIA] viel w37 8.
“aryzl 2141 oIl (Use it or Lose it) 2 242
2idlRall oflw idll Y2 ¥ HoAwal yeRl dId| us 8.
gegi 1Y) A1 AAsIRAd] A1EeiRd ] 2al ofl® AHiailis
y3clAI Ho1well MYRIRA dia A2AYell s2AN
Ydl g1IAEI Y1 oRIvdRZAE]lel AIER AHY ASI
8. 2 odl wesiElel Guldl sild [ovendl A
sinvyds Asdd] viiRi usRdl 1%l id AR
saddlofl 2RYIR uglddl yanaid (dasdl —Stroke-
Paralysis ) 3 321%0il 21[AsI21 (Mental Retardation)
@dl aell cell WA v12AYols FIAEI Udiof
ollEl] 8.

A ollty ANA § Y| oig] it &5 MUMS
AYYPI B Vol AISSA AUl GIER VIl &Y A4
diriRl. gei [QAiRelel Hd «idl diRell 2dlsidl ygal
&Y 4E 6AIR Vial 2AMleoiol]l ¥3R B. A 3 vUAR d
Alss2A A didl 8 3 oPRIdRZRAZ] @A ledl
yygiz GuAlapii dg s vid dl vvell [izie
Y1, 53122 Wdldd] cliasiell H21%¥all [As11 BUR
VAL Vial dMlg val oflw Hilels yeltle] cige
(Addiction) ¥d1 AIyRII Ddeiell €11 [AMAEL YIRAIA]
Vol 2132A11] By defl Goflre 1242 Y2l.
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“a1anf&indla1 3z : IsidIYR 2115 € HAAR™’ . JES ST, DAog d1aol;

eiRa¥i Ridoi2lld Ri21s1R] 216 §erddll SINY Scll Vo
snisRl M2ulddl ol Gell aAdl MEIBPIs AAsH] id
[AsiRiell ol 86N ¥Udl GliEsSPl Fdl 3 W],
AAYRs, 54 QN3] YdI gedall §:ViSRS ofSAlsild]
Al A3ef oSRilel VizsIddlell MAcol &Y &R 8. dH
adl uldil, Vel vl ySIISI ulRA doil
[A213a11 iRcicd 25194l 8UIfeis dislel 218 yoil * d
[A2di1Ml §€dell URoinla 8ifais ISl NSal Glidi
d2iRls Jlidid olAIYYl MAcol Sl &lA 8. GlIRd
8101 2As leAu1E Me1RE] siR1 vld Hecuisiall Adl
vodls—-uMigde uidei(udionn 1A 1U,000 S]],
adicll gla il Jia gaaid] Hivllal 3qa 1Y g
[AsA1ddie] [AARA 6. Vi1 URAlwell K] 2H1vRN Eall
Gur¥l-elZiel vid ydefl-uslbion a%Al Rid-Ria
5] ¥2l. siguel [AsAld vid [AsRiRid 221 412 )y
HIvIT €3] oid Fdl VilA HEcdadl 2A1clld Adil &1 S. Al
dfeicd &lgfd Sadiudez MM iddld 15U F2dl
[AfGicot MSCU]l 81 YRIFAAI 6. ¥ VidAd visdl idl
Vo YsdR ¥Hlella Vel Hidlsl wiRAY] Aagd], [@AfQg
ged] [@Q2dR] el A Udl oRuBIs Wildid ¥3uid
Hool diuRdl, sidelddl A2 4yl Aadl Uidl2 QR
A6 gel APARRIRIA vid] syl 24 deidiAl2ild
vAsdi iy 8, 241 HeiIRiTell [Asizice] siRlsHld]
40 AAell Asdl ofln >l ddl i1RiuIRied ug|
yufl ial doiuldef]l Ml Guz 2118 242421 ad sl
8. 21d] uite|® Gy [E2NRIRAZPI 3221 : YsTHID
21§ £ olljds siisH iddld sausizl, dsifeisl, 24319
AUIRS], AMIYS 20Ul [A31R ol ved dls] Fal 3
vilkai{lzil, vigdl, RaidRil, d¢ wldsiEli,
deidiA{l2i1 [A213 2118 Aol 221leis U212 d2ild] Msqel]
dial 612131 URRecl—[eidiilal Yol Mol HI2 UAcol 53 B.
114 A1 SIA AlssA WG] 21N IRy 8. BAHi WUIles
[l sk YAlye1 clRAIYYlell MJcol Y1 &, I
lUIY Viad WRIMQA VIlGIAleidi UIRMIRS slleicl]l GuAlo)
vl sAA 8. ARy unldilel [Asii iz, QR R
dail 28] B A 2WUiIles deiuld e ug—uuldl
U (Ailof ilRcIc warae 2841 HI2 ¥37 SIR1] 5241 US
6. 8IEHI, ANRII EAHI ¥ YN A1 S1{54 A3 8. Vidl
214l R v, oflv g 2UNIA 2141 s1ds3] 818 YR
Adiii 198l.

] elbaicilefl (National Highway) ieisyiellsi
(NH4, NHz.)xigll dzen dd daiRiAcla 322
(Negotiating Routes) 312 NR4, NR;, NR; 2idl NR,
AN s2121 Yds VeisH GIRAHI ¥ WANA Ydl Msculd
2N 8. NR A 340 YRAR dald gl Hi2 A&
AEURYI M2 818 YRIAdI MSEU] oi—8lef dMI YIRYIES Sllel
A18 wglas dsifeis siiciell 1Moy, 22Ul 281211,

vi€ldiAlil, vigdl id d¥ell Hi W3)ddl did] Hig)fois
#3ldell Rids sausiRl, [Asielil, disAdl 2014
[A31R31 stlotofl A1u—A Y1 8. 412 NR ofl MSE] s
28] icsIld 34U sliclell Aol—2al HiZoil HEPIR] % S,
AR s211A Vof &cd SRIdd] yonaidld Asiell el
fell sl 4y A3 Adl gsleridl sellg dBs MHiod
GiRia dedien daiy ¥dfQ@Qadl e 22lles due
AdrigR uafldla 2isHg clécdo] 280 8. [RIa1Ap
vallviledl RARadl aad [Ayddl (d F2cl) A
daidas olioid 8. NR, dagien 22dw «21RiAZN
3221 : I5ldlNs il € cliAds i MYl siis
A18 s+ 1% +[AslIoioll AN ALAA] NI HA S, i
NR; dadiRll M5CUall A%¥ai&IR cosTs (Yigfdes) R¥Ud
Yo gsieall Hbudl anil sliRR 8. i1 UsEUNI diRNS]Y
eisian oidell dcl=dl ds®ll Hdid & o vilw
gozroltlolcl IERZ WRilRIRAAA (a1l Elcel) 2l
53301d] 2AkucRa Ao22, YSlERvAa wNAP wdd .
gzdieliell ArRiuRiell A1 (M) Reielila
ganusel Gualalial, uaflzildi [ARgd e ARAIYR
yallaile Mecy ¢. [@Avld AR s 2143
Adi1 8. dslerlall Yol [Aei110l1 HEEY] YadIRII ViId Vial
oA [ARE 21 uM(AA] ddusaiii dicl 8. il
g2i-©lsial 22l gl A13, 2ol v, 2516 ‘dl-
s’ ofl Slsigfel 83 Al Uo g2 Ui, USIERIalI
s3Y[01d] 2A1kAe Aoz Yol [l 2UNRAI 8. AR
qadiell  daidell wIRAYIRIel 9 dBISIVIMEI 3Uo
Qenefl2l 2018 sl sl 214l R Qg
Risll, sQdiil, dici—Avil ¢, &l QA1 Ve
QuRle]l 2ilBicalsa use s3l 8. VI diyell €23,
yall2l-[ARa derulddl g2il, yaus el R
sfAaiil (-I%GIG{'EI] vial AdIsAl Yeedl €Sl siaAl
8.SRINAIBIHI ¥AIR d2dIRl dAldei]l aise] 2AIY I
1| IR GllNsIA AN Yds Add] Higciigeil 211,
22d 11,3 [E2, Vid?] 2id oA el Via URAR dailal
uReia Risfld sal &di.

&d AR [N vien Hepqdl Azl 4l
(192 yafl2il) 142l R (5A01R 2141 VoY1
H1244i ), ARY sausiR), ugld [QEl, gsi@ei21, HAIYR
[Qg&l, dsudlsl, uall-ladlais], Qa4 24a R12isla
U] dAd. s 20le 2iddal Vel UERdloll SIASH0|
VRINYel Yol 8. il sRisHd Hvay GEU dadiel
daidell Medid Rsiell ag disii WA diddiedl
Mcol Sdlell 8. i sl dadien did ddl
ARIURId VuRRudI6 2422121 4] usel.

qadiliell A1 MScY [AR] gy ARs Meisid Hi2 :
Blog:http://lvarshashavar.wordpress.com
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SIRSS - & - 81AH

- DTH S o vi¥

A1 21123 YAR] 9y yddl A1 d AA1A
( di. ¥, s2leiR, 1€UW) Ydodls — 1 (SPUTNIK -
1) s34 Busd yedldl asdl eniszini (LOW
EARTH ORBIT) 2s0dl yds uaRd s ¥ied
vgsiel Yol Md sAT &dl, ud §EM Gu3Asdl
yeeell df3s (GLOBAL) 2igRa1—<A48iRell S¢Yail dl
A2 21U Al sdIS diveli H&lol [Qsllel AUiS 2ol
1evudi 59 &dl. dud “‘qrRidj 468’ ARSI
Aiselelz 1G¥Uell 2isMi (EXTRA TERESTRIAL
RELAYS) [Rids 850 s duidi 5134 Guagldll 64—
R eiMrIs2ll (GEO - STATIONARY ORBIT) 2id
s[5 Gue ulaIRd g <YsR (SATELLITE
COMMUNICATIONS) ofl veafd2 QY [QardgirR
vAId AN &dl. d 9uid d¥al S8 & 3 lIYelR
Nl edlslelali 1RSI i8] 28 V2d YA 24eRAI-
YEIR ol 1T ¥ viel¥ MAMAd 8 d d Hlendd
513 [c1521021, ARYAR SloRdol] YRI AcIYall 8., BuRid
24 —-Giell 2dlsliol cj&iell sCuoll 212 211 2], sc15 d
quid 83 &d. 2 2019 2iyeivel 211l usl 8.

Aol 1€SAHI AARsI/A [A[Qy dsifes
vieduedl, 255yl AAI-cAYsIReAl iIgYfo1s UL A
va vied wigsiell HfRld Aagyr 2dler’ Gu2is
AUYSIWAI ddl sl i ABAAIG] GuAsal Huy
Bgy vfcU-AdER Vid 2dl[Axa u3dle] 55
BU2AS sIR1 MAIRRI S Iel] MAN2]] 618 €14 o1l &d.

2dlzerdl 2usOdl ol drdy 2ARSIA el
165331 glotalell MUY 0-RUR Bue [Fosly
(SYNCOM) diasienii 2UIMNd sAl. 241 BUAs &Iy
gloranil ueHaR GUAE &IRI RALAI-AYER Vid
2cf1[@ase1 M11R021 2idiel A3i1d 4. ailevi ¥l A
1ESUdll A¥ AldAa WMARA ALAI-RAYER Vidl
2dl[dx%el  siRisMicll <AI9vIRS (COMMERCIAL)
yAIREI M2 Po2cd2 (INTEL SAT) §l511 GuE 0)-
RUAR eririsainl AUWINA sAl. Foll ueed]l 1A
AR 2dl(Axse1 M11RRI Adloll MIRGI YAl AR GlIE

gloruiati 21 cileli [AsiRid £2AMA Jldiell g2l
ALAUI-YYsIR, 2dl[Axse, (211, 2ilds] id
gdiviaioll 2i1ElS MARRI HI2 §51 Gusd] Aql
ddig 213 53, sius2—g—&lM sl.2l.24u. (DTH) el
Gyt MAI1REI AdIal] S 121 8.
ei1d¥i DTH (DIRECT TO HOME) o) glci&121 :-
GIIRcMI iel LGEFHI AIMUN JloidAe (SKY TV)
el AAd A1 (DISH TV) 21 DTH A4l HI2 4S8R
AN euilRd Sl &dl. uRd AMRZA 4211 Jial Ul
22g(deli lAu15CI0l 1Al GlIRd 242S1R ol YIS
édl. el 1cewdl 3ue Aslsdl cigAlPA Sy
(INDIAN SKY BROADCAST) 4 cilRd¥i DTH 213
S9101l MRAcel 51 &cll. A1 ARSI3 dall UR Hailg/(BAN)
48] k2l &dl. cARGIIE DTH 4 o 4g disHa
ARSI A [Enil Vs AR 361 53 20 Gl
gdRI-glel MM [afd-(e13lal 21l DTH A4l A3
sdlofl URdleidl Aiiudie] oissl 5. 24¢1 0004l
i A d AR Vid elRdl A2dd 1 9N 312 BlIRdHI
DTH Adi A3 sd1 ydieifl 2irygii 2ndl, [Qésll
gl5upiel dia ey dicild Adl oA AidR AR
A1 Mdigspal yel 1 9y HI2 digued YR
vIAI Vol GlIRAMI 240l 000¥i [BIAU Aqid
U311 Y&, V1I%¥ GllRAHi DISH TV, STAR TV, TATA
SKY ial VioA 32c 1A DTH il Adl 211l 2801 8
ol S2dIA BidRAMRA DTH 2(d21 Midigfsy digfio2d
412 digfeldi 8,

1% eéi1di vldleli 2a22fl INSAT Sellei 563
61— R¥UR Busl silRl £2 €20t (D.D.) ofl MIERIS Asici,
UIERA, oY%, UGC ofl 212ildis Aeica, 2ARAeRA Aoid
qoflad wo &l ggf 2cflfdxsel Aoici Vidl 30 Ul gg
As5. 284 Sl Aeickt DD-DIRECT aiidiell AR
SL.EL2A. Adl &Rl MAIRA 53 8. Fol MAREI GlIRd
Gurid Hldsi, cididiEgl,sivin Fdi1 visiell 21 yel
MIH 53 8.
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g1 &l AU uealaaii G :- (OBJECTIVES)

2irvei 221 vel [ eileifds/QdiR ariddl
A5 [Q2A1n €21 8. Yl ¥Hi2l eliRladl [AdIR Hi2I-¥]2I
yddl, «1€l4l, 2112 ¥21dl, 2121 M2 94d13E] ciddl 8.
Burid dlierioi—[aIslaiR, cailgy Fdi 2yl [Qmn
eRa1ell pAdi 8. Ul g-gRell Aol JidRAIN
[Q2aiRlai 2422 @YER, 2dl@xed MARRI, d24s,
HifBlAel B11u—a 12 36161 ol lvid] HR16IR] RS 6.
sicidi 2dl[@Qs01 MARERI HI2 ¥ d ABR 5 [AdR¥I 100
&fl auo 22 Gl 2leriMRIcl 219iell GuRilol Y1y 8.
Fofl MARERI 23l HAlkd QR 4ell(30 — 3y
[Bafl.ati uRenii) RiRd el 8. A MARRIH] [AdIR
qelRdl 81 dl 2idRdd] Gu1g gardl us 2 A[QAvR0
[e1231 M1 s o1l s1e1 [Q3iedlef]l 44— w4R HI2
vidRI3V Gidfl 5 8. tdIdl ofln gleiIR1al 219
Beil 541 US ¥ violy vidin id  vcURe 2zl
yRRAM A s 8. 2] [Ase uRkRAUGHI 563
Guae AUiklRd siuRse—-g-&lM DTH uedld sl
el g2—gRall VidRAIN £314 [AdRlA g-2A4UIR,
2cl[@x%a siRlsy, do2de, d-Add, [S2oy
Awyseod, 2dl-iAERIA Fdl wds Al
AQAenA) Bucieal s3] 141 [AdIRlell 255Ul [As121 57
RIS,

A 250ldIY &IR1 MY Ad 2dl[Ax%01 MRAREN
A1Es gy Jldiai g2 (Soid vlu2R § gloRifRUo
2ldR [Fdia) M s3] U3 8. ded ddl speiy
(Quality) ye1 81 saiiofl 8l 8. 262y AYEIRMI YR
50161 3 Vo RURIDI 2220 YA A1l of EldiE]
VY JRUR Vial ASURI AiGIYl 4G &, HAIREI
32101 SIS U2l MSIRell AURIE oiSdl a1,

sl.2l.AA. 2seldlDAi SlMed 25dlseil Guzilal
udl slaigll a1y vad gva (AUDIO-VIDEO) ofl
eIl Gy &l 8. 1% gla1AIMI @161 ey €20
[S®zd [Qsla uvRel (DVB) da digs—cles—32l
5133 (61524 (INTERNET-INTRANET) 312
sl.2). A . yealdeiley Guilol 52 8.

DTH uealaell sii mend] :-
sl.2l. . siuese—g—&lH uedldell HuA iy
ei121 8. (1) sils¥ [oilR1 Sog] (STUDIOS)

() sidsy uAIRRI wd deus [saA3nel.

(BROADCAST AND NETWORK MANAGEMENT
CENTRE)

(3) s vq1 Asl gg 5501 61-RU Bual.
() [S21 A0l ( 40-70 A.3). a1 a14d])

(u) dle2aa2s RRig-[5slsk (INTEGRATED
RECIEVER-DECODER) %4l IRD vyt 58 8.
(1) silsa fonilel Sog) :-

DTH 2(d21 Midigs2i siRlsi [eniler sa1 «i8dl.
dil siRisy [opildl Vial A16S] 9 A5 s8] AHIal 8.
A1, 221, AU, cllcfl2]l, gAudIDe1 ¥l siRisH
[e3ilctil laloii 2gM5211341 2dl(Qs01 s1AS3H10| [o1311021
s3 8. IeA VdicA A JWd—2Pidlo]¥Vdd
MARRI 24l defl 38185 24 Gudes 53 8. AR
AHIAIR Yol A Uld—ldlali AHIUIR 24U 3231 Hlsd 8.
2113 DTH 2(d24 Midigsd viA 21[Qd AR sisy)
w1l 8 8.
() srRisy MRAREI Vi [eRidel Sog

21 3og Ayl DTH Meldle] gex (HUB) 24¥lal
8. ¥ s VAol ¥ ¥ sdiIs VA sk 52 8.
QRg siRisy lonilel Sogl dsell 21ddl 2cl(Assal
srRis¥Hld sal 52 8. d 201 AHAall B, SAR MAIRd
sdloll 8, Slall a8l 2ddl 8 dofl 2iyel lEld
(oAl Sogall AdR sI3Ry2i1 s s3] AU 8. %
shilRfad Buidlee A2 vioir decydll gl 8. i
cigliy sBid UAdi siRis¥ld iR ol [5Mad] sial
s3], e [Ag)R yARe 210214l 28] (DVB-S, S2,
MPEG-2, MPEG-4, OPEN STANDARD) ¥i §241, del
Aoshe 5], Ku Band i19(7i (11.7 GH; - 14.5 GH,)
Hi 5] cl2ds Sogoli 1UlEs viel 222U g1 215 YY)
Al g 61— RU 5514 BUAS] drg MRAIRA 52 8.

(3) 0j-[R¥2 BU2uE (GEO-STATIONARY SATELLITE) ¢

yediell 36000 5.3, ofi a2 2ila Alszi a1(ael
yedldl MefZien sdi 61-R¥U BuAsl vusii s
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ad: ¢ A0 2is: 34 [Astnaarell ALY - ARZICIR 2090 Ji5 - 3

R¥UR (STABLE) 2dl[@Qse1 MA1REI 2196l 219 2413
8. 2l Gugl DTH 3ogell wultis 218 22Ual IR
MAIRd YAl srRisHla (SIGNALS) MiH s3] \ldieli
G vIdRdi gleRiUlsA gkl Ardlsig sél, dud
siGailds g uRadla sd yedl drg Yei:
HRiIlRd 52 8.
(¥) (St

Bu2ue sl yedl dzs yei: MAIRA YAdi &).4d.
siRis¥lall [R12¢A wRAR A1&Soll 8 el VigiA 8 AR
d [Riaced Mid s A18Scli €I HSd
RR14gR /(58152 (IRD) e/l yaluIsdie] Hecdd] SI
A121R 3u &l wo A. .11 Riad] i1 (521 ezl 53
8. 11 As [ARIe usR oididd] Jricil(as 521 &l 8.
Fofl 21yel 21u1] gdsgl AAles Awdila (2cl[As01
i) Hed™ Hi2i yRidldd (REFLECT) 83 ddl
gl 8. 1 [B2udl 28 B2udd] 2uidla Bogai Avila
Ayel (524 sglis2y 52 ddl 2d s [s—elel (FEED-
HORN) ¥IBo2 s3q¢ &l 8. ¥ [5u u=8]l vidldd
gddl RiaRid AsBid sl ded AlA ARG
Andlgig s?l dedl 2gRia [Galla 2uy (L-
BAND- 1.0 to 2.0 GH,) dIs¥i 3uledR §3 8. %¥d
Feeder dIR &IR1 AI&Soll €1 35cl IRD 24ell
vlgluIsidni 4419 8.

i1 521 Ae2eiial idsitnii eiel sdl §E
Gu2lgell MAREI Ve2ell (TRANSMIT ANTENNA)
ol [Eunii 8¢ vel usRdi JgAa (3N21-32l
[G1esia1, g2l 28a1 61 [Edic) aoiR vicdl w2213
ysdl viciy ¥3d 8. W2A i1 [Seue AIsAYQA
dok2lQniel AT MaigsAeli gUN 250flRiacy
1&5li &R diidlal 5] 21N B.
(u) goélaAes kR4 /58S :

siuse—2—-8lM Melidle] ildy Vial M&cUo]
Yloie vled Ry /[Ssis? (IRD) ¥ A1esa gA19Y US
8. IRD o Rigy 2dl[@Q501 2118 8] Hetdnid S1Ri53H]
A ASIA B. Vi1 Y[ol2 vy AR SIRATS 8.

(1) =il ue 2dli@x6 MARRI 3og &I MAIRC
Aei[52s Ri2Rid (5[5 2 (DECOD) 53 8.

(R) Gue ds@l 1] 2ARi4v Yoicd (12 So00

&l ag]) ol 2301 53] a1 RidAs2 sl AoicAa ] uIS .

(3) Bad shals (MPEG 2,4) Ri2teicial 2dl(Asei
sid2 (NTSC OR PAL OR SECAM) 3i 3uiclRd 53 8.
() 32l 234 312 ¢ Aoidd Al g dodl HIl[A A5
53] aledsoli AdRal Hsdl 2 8. % il b1 112
%33 &l 8.

Aleslal AMdA MUIgsR gRIT Aeidi(s1RIsH)
¥id]l gla def¥ MUs RrisIS 2apii 219 8. %
[5sisil otividig]l dvw Aad Aslld & 8. (A
A1g2duR dls lu 8 ¥ AalifEyd A1eSla 213 d AeicA

AsAA Sl diesid 8.) ¥ o Adidl dsic

dvilchilesdl dls 28 8, dell U1 Ysudl usdi a2ll. (

A1 A4 slcoll Soid yealai ofell. ) virvel ¥ Aeid

Y12y cidl d Rids2 s?] deli Uil Ysudiell &1 8.

DTH Q41 dlsfBa Adieli v 51200

(1) 3u &l wo 2.l ol aiiell [521 gl RBiggx Me1ReEN
MIH s7] 21s1y 8.

(R) 2141% Vial 421 (AUDIO-VIDEO) ofl G2 14l

(3) s ¥ 2A(d24 MidIgsR siRl @161 ciell Aoic
Guded.

() Vlezall §2adiell 2552 aiél.

(u) cielly Aoicn Asy Bsis-RRYR ] [le s
2Yei 571 2SI,

(s) uzieallol Acicd Adiofl el detir Y2a1 Ysalol
4.

(w) Bsrad] Byda 2s diR.

(¢) [5ved 2sdldiell Guaial sui?f] 21yel 4RMEid
(teilEuUs) Ri21cR1 glaiell 2AsifElga <ulsch e of
2B,

sl cifldvdi DTH vyealdell Guiidl
go2isley 2dl(Asat, 21(d1 i A18S] Uldiall HaldBidll
s1is4l Jldiedl Geigndi Yol MAIRA sl 3 dd]
AMAen 2irudpii 214l. siIRisH 240iel] 240l —s31do2
yel s¢ 2usigl. GuRid E-mail, INTERNET, (52232

dofl21, 2dl 2NI(Cl5a1, 2dPBRIo 2dl Vicuco
dislula{l Adiil el DTH g1 Gudoey s?] 2usil.

Vi Aviall [R121] 8¢l S92 Uy B e usall.
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[512)AS) - Anesthetics S D3og; el

[618lcis] (Anesthetics) ol ¢lA&IR1 viel MRllel 8. d3
di Weldi % &2 5 4i12SIV (surgery) EAlel £&lq
€€ of YR d HI2 Si dl dal Gl&l*A Glaligdl Al dl deil
214S idlal 613 54l Hi2 YuRIdi A I™¥RIl4 [c1dis]
sadii 2114 8.

gl 9Nl yadi J¥R3IRNe] diesiy eAylel 39l
iluell (Narcotics) ofl Buallal s2di &di du wRIIY 8.
Aloil disl &lfiI1 (Canabis Indica) d4iylel 3i¥iell
£:ulid] lid sdl &dl. [QAvld [Asiell Ha (eys)
[Rfe1, siRRSIRYSA dal AY(AGuA dIasiy YBdi
cldiSlall IcEclgss Al Hogldill drydiel] [BH1Ad
sdl. il Ry gpblad spAAIB dloilel $41 HI2
aigsiy vedl gell aiasl Aapdl 2iudigdnii
Aiddl. El.d. URAa yedl cliasia iR gl
gdidi A1 10194l A14di. Al RidlRidl geicdlaii
190l 24€] 24€ll 1A, €]l HIAUI YR G112 ¥ oiail ES]
dzsid] uiidl 2 dil ol deil MR e 2qs1]
£2€ldl dlailal oieiid] 2didl.

vlglzaieli A2 RAZA 3uo ¢.21. yd sl [Rfe122 (De
Trinitate)yi [G1Adsl 32 duld. “licdia iNel
sl eunAId]l Yaisl 2dia 8. ¥ Mo Uel ud sl
yel MskRel £€ Bl del disid, ddfl leg cig?l ueg
8l A1 3 cyal u?l Elu dM Cidgd dejeidig oi2ll.”” 24l
1E ¥ §3I Hlo22Y &Rl Vi1 A€e] (Reference) g
1] &dll. viglel, Adisiell, 834 Via HaE SRIYdi
Jleii 21€1241 Aell d13siue] €€ g SAI HI2 dyRIdI
&dli. [ 8d¥ digsid £2RAle1 dy4dief] vid] A3iId
Aol 1¢¥ Ul Adl 1¢v9 el ¥ YUY, d vBdi
qigsiy Vol eiRleis Halldl 2d Ay Ril5cRis)
(Surgeon) al uldleli 2AIuiell Vol % Baidd udidl
g4l usdi. 93l 4R sdIR] VRl A Hiz Uied]
Plcizai o udidg dai el vel dil §sdl. 418
218 A yel vig 3 A1dAdled] 44 aigys Ad] dizsiy
dl 212153 % oidf] 2&dl.

ollgf221 Vi1s2A1ES (N,0)
Al fedlell ¥ [618ds MeRil &dl dell NS ol

Bculgol SRolR &dl AAs MRedl ual 9y &d 2ud
199R. d¥dl AIE &AY 3 21 ¥ [AsnddlA MRy 21
21(54% 0l ofl 2Me 53] &d] | DiedlA 241 giy qud]
ad] 21RMRq] 2423 Yelel yel 53 &d. Ad19EEHI HIN
il gvdll 93 242 &5 3d] aigfzi BilsAn1es iy
GlalidaliR ofl [Astiell &dl. duEl 2 s8¢| 3 241 YA
AR dlan ygl dofl 37 iR YA S did 59 ¥
sdlefl e Udl «iEfl. 218 218 d¥El AN e
seldd 3 21 41 Sig YRl MuSRel e1Yall eillds
guildial 213 B Al aliRl 52 B. A2 ¥Ai oig dAId] uel
%dig of &l ddl USIRAl dIasIy A1 5% deil [GiAas
d?13 Guallal salddl Hidl 2udiE 8.

uRg 211212 daicl g 4ell 241 diRyall (o1& as 5o
Buldl yR Sig ¥ €Alol YR o, 2Aa 199U A
Ruzud dedi €€ ddlRell dizsiy eNAlel JeURell
GuA212l £€ 2vid U Bl ollER]. el 1M1 HIFSH
§A3A gl JIsiqins (Analgesic) 142 cididl.
Aal 1¢¥Hi [Bsa MRl yr siclel &124152A1ES Val
ervlfsi1 ] dizsiv sél.

Aol 1<¥o¥i Siceel (Colton) eiidell <ANAIAIRA
dlgfg iisAISSe] MEWI [cietlal xRy, 21 Yy
Aaaiel gell arR vio ¥ gAY vidd el da
glRAYIY (Laughing gas) dis uer dlaviapi

i, slczal il YI 4elIsdloll U Aoz dlEn &dl.
[5Aoirell 103l diRlul 24ad acwwil del &idsls,

sdlsese iidlal ofldofl WBAd 3Fdl. 211 W@Ad
1AM &d] Rl 2R oflA ywal B. ‘GBlRAUIY WYl
oligfz HisA1Ys Aadi] adl vimAe ViRMRlq| s
[sieglal ti%oll 21i% 10M] [SA2612 2al 1w ¥all A%
AN&J| HANYUR Ylolol Eld viid AlwY 8. uidly
Slcdel ¥2dl 41y Beulltd sAN Aal AuGIHIcl BHal
adiofl 42891 &1 d¥al d 24eisdRii AU, GlIR Ydloil
Uldiefl d i1 41y 24€llal defl 212121 £21ld] 3aili¥el
Hi2 dAR YA 8. iIs H¥old MRl 2RId] &in
2lleiiagl al qifel] YAd A6l deal slefal yel Udl
sigf el usRdl ilRs g A1 &ileiEl] cingsl. 2418
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slef HIRPIZ] 53 2us2 ol 21 iy ¥ a2l d si d
gid1 Hisel, 2112, ojc S22 Al Gild] 3 ued ARPIR
5221, 1 6ig] dall \idiail 2RIl YR AHIER AR, A
412 A1 Aelled s 5 B A3 aidl 2111 Vil dvied]
yIA Hig] o8l A4, dl.8. i1 91y §5c 235U3loll
Hi1rRilal % AENSUIMI A14R] SIRRIS A1 121 Sllol HiSof
° Holl2%¥ol 8, VioA 52AI Hio] aldl’.

gl3s dc1 oli¥all 812515011 Ed Ril5ci3 211 cAvAlotai
eid1 dlell &dl. gell (Coolie) aiidiall 1S vilWE S1RGA
Ady 21 41y Audioll o1 casd §3 &dl via aiy
Al olle d dalbai viidl gei yelRll 21=-dl.
iRils ue] del gesl HRdl A2 ¥ oiél, il
gAN I Glddl As Hwold Hiad] 218 asiged] Adw
g3dl. 3 uedl d o1l 213cl d Y€l did 8. defl vissa
§d] E13dl il A1 al1Ri121 ENAle viell y¥] §El4
ool UR usl 211l ¥AR del Gllel 1Y AR dE
H1g] iRl Vial viell UR cludi ¥ dol vaId AicAl §
deil 215 W31 Vol viried dd daIsiy 8. del uail AN
2 dl GIS) &1 uszil &dl vial Axiell clél ddd &d. Roll
Ulsidll dal we1 o ¢ cigldl! deA dal sinvyds
Y& 5 €€ U1 8 ? Yol wdlol del €aciE] sisiR¥MI
AMRAL 21 el A1 vyl ofl¥ Ead gdlA deRiol
ollgfgd AIsAIYS fUISlal dell gvidl gid JIsifAdlai

RUMI o ViRl s132l. diell 1242 o] di * d
olicdl G3dl, ““gid WiA4R1i eidl Y2lail MIZG1" .

RIRGIE Ul 2IPPHal AR Vidl allgfgA iISAIEYS
cidial Yiesn &sAdl €leil. 2112l AR iR oiof] 2131
vial del visand] yvaid sAl. gz wAIsAIYSal
Ed Rilscan a1 A5 BuAlal M2 dei Mlolall
2AsIE] 8. el 15 00ll A3BIAHI Slc2a BRI I
oy YBdi aligfgA iIsAIYSe 1€ s d ] §71]
dcRioll SiRial o1 VINRAI Vidl §3] s YR Ylsis YN

dl £d RillcRil 312 al1gf221 iIsA1ISell guRIQI A(FE
oiofl 212,

2ol 1¢¥06dl ad] iR, 211 2l €14 ugl ddlRuy
512521 &IR0 Acl VUY o MEI—AA F&UZ Y2121 HisSxi.
Aol 193031 WPRE [Fiys sldlud gy’
(Aether) o3 AN, 5185 5616, Hlod] Vl§ V540l

oli¥oll wAIFAIll As Ril5cA5 ldiell Polad Y2
2jelisSlal s113ief] s olloisS] 21i6 518l ¥ £2)Aled doil
Raial sief o ls1 3 £2¢ &2 oi€l.

Aol 1<1<Hi FASA JU IR 58 ‘AR U
qR10al APIed &4l A1 P& 83 aapii 219 AR d
o121 HISA1YS Fd] ¥ 242412 Gund 8.” 2112l 5154
ddal vARse Rilkcrisl duell uRRid &dl. sisez
dlodl il clicidydi deli [eielel AAdi 2id dldiedi
BiyAcilMi gl eIRYR BuldI s2dl. Yl sHeiRdldl
del \ldieii 212Nl M212 sl ol€l. 2111 deli 2i2AElad)
nelldi AR o YAl WAR Hi2el Vil oflMBIA YUl
s3lell 21i€ll 512] doll AaR¥Ud Gyl 213 saAl. gy HI2
yel As 2MURUelq] [aiElol AYRUAUL] U Adl R
®IQuAld clofl 21, Hl2a Aal 1<¥SHI VI U2
A25131 Jeez Hand|,

IR [AG4 &l.9. i 3y unAl AR deil vIfhl
U siseR ¥sol olghldlA dvy], “laddy fudie
RN1€l SRelIR Vol HAIRS — ¥ UBHI 13§ A3V &dd] -
Fell 43 dI3sIvMi E€al oy s? [QEIRA AU1udini ],
cARY] ¥ [Asiidl €€ Gur igu Ancayl.”

211 yedl 9iRd vHicA] sElRIs)Mal.
sd1R15)3] (Chloroform)

Cl
!
H-CI-CI
I
Cl

1% dl Vi1 didal d21ei21 isA idl 9y g 2110 8.
d 2043 ai1s¥HiA yel Ylw Wy dd] s sifdd 631 21412
edl 2ial 2280 &g dsedl [Quaia Ad] AhleonrR]
gRUIE.

SIS S 2122 HMed] Hi2s1R V] via JRUAIAA]
YU £ oiDS ¥ Bell 28] 219, vigel As gA=d
Yasd of welA Adle Gl via ugl gRUdIE
Ve def 211 dofloflA dal dd ¥ duiA]l Vid ddl
RUMA M eAI1vals E1UGIIY EviiS] SISi grlici. sIREI
A &d 3 i1 digYdioiall ¥HERIl Y3 Aicdid diellR Ad
gaud &2l &dl. dolleill Yy [QuRI-vilGuRI

15




ad: ¢ A 2is: 34 [Astnaarell ALY - ARZICIR 2090 Vis - 3

ol A1ud sl uedl aiayasdl [Feallad 212 sl As
vicdd dicflR [eela dlal. dgyusedl ddl gud
il udl S alividiell 1 9 2413 HTURUed 57 241 Y2
sV of oiuiI dl Ydlotall A1 R3] 3R AN ¥
d¥ &d el 211&] dxi Welof v YRI &g,

ey dlofl31i slgail ud1 SV alividl U3 A [QuIR « 32d
susHIZleiAul sedId | Rl d¥ sy ¥ uS A &1 dl
daoflell ver 2| 53 ASdlell &dl ? dd¥ U6l YUSdl
iTYRUal [BA2311 E1vid SAUBIT <Al ViR Wvidl
&d % lIYdle] &. d¥al aidigf iRl YRl d A
vIwell R4 e€lal iTURUa Sdi UBdi GBI SR
[G1Ads] 2MaRA ¥ oigldl ¥ el 2RI A 21
¢f1. Aed e€lal diasiy eMélal Glellel salell UH %
Gail Ud aidl. €35 UsIRAAl d1zsIu A1 ABIGAICA a3
5CUdll 7] Q1] €9 2

Udl Ydsoll AciialidAR ¥d deil el Y21 siudiedl
su?l Ml 213 g 3 dedl e€aidl 21211 2iTU2Aa RA22
ol cig1R 2 dl diRll. eideidl dlvis] 83 eRidelRal yel
gndl 343 Ad] szel A Azl edl. 2iluRiet @2
olglR Vs RilscRis Gloil &dl. o] ol ST, ¥4 A2
Riaiel. diveld vioiR 8 5 Rilbcisl 32a1 ssel
BEAcll 81A O SIRRIS AYGIRAY ol BEAKIUS 23], H2I
a213¢]] dil 2d1ef 211 81 8. yel Rilkcis sT. Riio
A4l algldl. Ydiaiell s3I A1) Aieivlla A [Ed gl
G152y, alS] iR dl ek &€ AHEl Ydiatefl A1) Aicid]
yel yedl dofl aeagius a adld] o1 ddl Al 24&0
sl A dell 21 ciglRedl did clofl 218f el Al €l
yaid gRUIE ©IS] 111.

glddi—AIddi d¥a Jdl Yusdl o [QARI gyl
dPl. did UY 3 uidl UsRel uBviBAI €l
ol ¥ 4dl A 2l dil AikllRs Jlsi
[Gicigd 2ioleid oigl. idl d 23]  d2il slgs Adl
vilvedll N 2d A 2121 3 ¥ ViTURUal 214 €]
cdellel 831 A8, ¥l €] dediRrd o olad. SiseR
Risw2idl s 241 g s ilng 2Aell el si2y,
yel vl dHel Y 3 i1 e s (Side
effects) vicl &dl. @ud &Rl goR Riwrid sl

Mcotdi diell 2R vdl [QARY USIRel RARIRI
Asollvii eladld [ARAE HisRilell vieA1A Sd
ASIRAYI dIRAI Aal As [y sTse RiRid dldidl
eI ASN YAl As AA diden A RilscRis s
sdi sdi Jididl MNP RARARIE eiRd] vs
HZl clizclloll ojy vild] A RAARIA el Ay, 2]
el 21 1A 1R~—IeI] i1 dlEl 3 drd ¢ d¥el Jidiall
HIUPI s 2] %25 Vigjeicyl. YR 24Eldl ¥ duel
Gloleic] 3 Vilol1] cleflal el wdIA dx 8. uedl dl A
AR YR 9g] ol 9g MAIN YAl Via [AHal s NS
[e12icsoll A2 soll. d &q ivwell diasiueil 208l -
scilAgh.

sAlR1gholl [G1Ads dl3ell o1 ¥2Idd YelidaiR 2R
RivRiat 2321 Adlell wod Yot wil, 2Ad 1c293i
ciiRPl2all [AeclaNRARR ¥ siddi d2e dilAlel d?l
ANV~ 8 Al YAl &dl. dul 2lRILIfevRIId &dl Vidl
dael <« Al MU JUR di sdlRisiel Gyl sAT &dl.

dil AilSeicid] viid BHic2[EsAed MIEIS &l 24E]¢]
duel a 1< 33i V.80l ued] yid s3l.

28l2desHi 2al 12 ¥FHI dI2sI¥I SRl dyRIA YAl
d 2BIRAR WAl vl, 2id ddl edlell dean [Gia102]
ugdl duel vddi geR druf did usriell clie gzl
o214 sdlAsell Gulol 23 saAl. 11 Ry &dl ¥
ddd3oi? 2Aal 1¢¥S. ARGIE dHB] sdlgle] dele
a2l detl Guilal ‘UsiBe2A il A oy UdM8les
A%e2’ (Account of a new anaesthetic Agent) i
HRis sl

duel uiedlal dal A2 Givendien [QRAa 9w
HY[dall 211 ERNAlel E€ 1YY U d M2 sdlR1Sh]
dIuRglell AA12U& AWM. al 1L ¥9¥I il 2E12desaHi
ellal1 2i21d doflo [eiRId al 21a 12554 ddidl
oiRlei2 Glallgdpi AICAl &dl. d¥e] Yy 1¢9odll 5]
diZlvl A HIRMi dSal vild YA, AR ¥ dlvisel diRell
2i8l (Sutures) d¥l AsYMA Usgla vid sl 2
WABIY Al 33 [zl s, doflofl [Qstieial
glasiiell Auil 312 vl Riiel vicid Mg &dl.

eldal] doflof] 214131 [Gi8dSldl A MSRARIA S ¢

19




ad: ¢ A0 2is: 34 [Astnaarell ALY - ARZICIR 2090 Ji5 - 3

(1) 2&ifeis [18ds (Local Anaesthetic)- £1.d. Mdiél
g2, HelS ¥ wAi ool Al M2l Yizsiu sl &ly
dzdl ¥ cidla cifElR sl HIZ2 dURy™A 8. ¥ HI2 de]
gfgsAol UL 19 & A1 IS 8. Vial

(R) 2oy [si8ds (General Anaesthetic) El.dl.
IyR| sdRIgh. AAAMRIS uReiNBi d CHCI; dil3
duiid 8. dell Uil izl (1 ds dl3 o HAllkd «2.
sicieis RAIRARIAIRIMI dell GuAl21 AR sicifeis
jcuodl] (Derivatives) clallddii Ui 8. d3l 91 d
diudi ¥ &2 — el gell diR s disl yR11gRld Gl
yeld 8.

s Ydiaiddl AlAiell Men de Misddmdd sdl1gld
Fdl A% [aAdsd] ele wl e€lila e€xiell 3yfsc
AUIYalIR R iciell AIGIR Hloidl SEIRA AGE] VI il
3.

21 Rigia vel oflo Rqell [[das ddls gy 8.
21 [l s1cildle v 8.

(&[22 sicilai2 (Lithium Carbonate) LiCO;

12 [AAlell AAs [AvAd Hiela RilkcRis &dl Bof ol
&d ¥&lel 513, UIPId dislall diglel A1 YIRIAYRIIG YU
Avid] H12 (A6 GuAldl Se1R d MY [Qsiiof]
&dl. 211 e 2415R34s Zld Ye. dedl (A1l 241 33110] 8.

al 1€v o ¥&lol SIS AUS aleiss] Ad] Haldsileis
JRUdIGHI s Sl &dl. Al del As Rigid
Ulauilkda sal ¥ ywel vPlduR] (Madness) A s
MSIRell 232 Yl 2IS¥al (Toxin) o delal UEl Y1 8. 2l
2lfs401 321% el yelA] del iR 53 8 Vidl 32t 2
oi&IR of|sufl w11 8. Biell usiRie( H12 d ] As MAl2lef
diIRllYel 53, s oy del Biell]a1 eipieti Gl S
uieflili alisi Hieidle] 2i3legd 321 (Concentrated
urine) evid s, dl oll® oy del 1w, dgrd
H1oidlo] 3421 el Aoy Pielldlonii evid 53, A olley
5 £€1 a1 upId Hiotdlle] 321 dgrd HisidlBilati 32
sdi 9eiiR 37 ollasl, dedl 24242 RieflVlo1 yz dlyvel
33 4gf &dl.

d 24 welol WIA ‘¥g AR’ M2l sS4l HI2 SiY
vl 212195 &d oigl. del 241 Ml R s3di Mloleli

ulResiel siasl G5ad Mcod sAl. s [AuR del Ad)
sAl 3 yanil YRAl dUl YRs ARs Fai RARARI]
g1v?l gla 8 Aed seiy A BiellJlaia 2414i QAR
RAIAENg] ¥sAUcl AU 219 dl SEIRA VI UHol)
B3d Rl ¥R del BieflJloial y{l2uie] ¥ sAet i1
IR Bielll21 343 21201, w1 del A yel Y 3 dgred
d¥l upld cid MsRel Hiedlal ol YRl
A3[ogcdl A8 AA] ¥ &dl. 201¥] A dl o155] U 21 3
A1 Hi2 YR dl siReleid ol . 241 uedl del Ylks
ARsell MAPI sWlell QAR AT YRl Al g19Sdl
(solubility) ofl 31 ciSRil. YRS 2iRis si¢ giusHi gicy
o Ydl adldl Al AdAndl adldl. 21l da i
Giollddl Hi2 dof Elid 219 ddRl (metal salt) clalldy
%37 &d. siRRIS APIeY d dadel wielli sicy gl
8. [AMRRp1 Y32 gicd &dl ua d YRAGll 37 44
dlIojE Yl Sl &dl ! Mielldla 2uid sdiell dpies]
yel d gRiddl &dl. [AlR3 2Aa ks ARisHIY] s
HEIR 1212515 & d Wi del Ve MR (AR~
sioilolzell Gulal sl dl del Hig usY 3 i1 [AlRday
sicilole AAsg ¥ Mieflild Aid sAlell opRIen] gr1d 8.

Al deienld €diopii AVild del ukid A1 3lis)
HieRiHI [Al12 sicilde g¥sUdall 3UHI ElVid S
Hisy. deil MY €T Asidal Y¥iall UPId Hiold] &dl <
viy 9] yid Yg 211l &dll. €A% 2RI IR AN Ui
a1 24l [AMA=1 sicilalz e1vid Sdi % deliMi €RuiY
AR ollelA] 2cl Y1SI YEL Yuid Vil A 1AL Al RAvidl
d 2Ayeiuel A1 Lg 2101 vial AIcY MSIRe 2AFFE]
[Freoll @4l dxl.

2d 1¢v e del Uldie] BuRlsd MIIBIS 24t Elet Md12
s yel d 243 s1gA d uR €2llel A1 oiél. 8BS 2al
1EU¥HI SoHiSell HIled RAIBU (Megens Schou)
M2l s3] (AU 25Meisd AdNAloti Mg Uddl
*¥Gloioil 24AI€loial Vial dell HAEI URRIPIG Vo€
AN, del A yel Alcid sy 3 A uziaddl «
[GRxell A1R41R s4MI 2419 dl URIAYR] Al Hieilis
didi?] (Depression) wodll o 2si £2€]1414i #2] ¥
8 AUl dl A&d YUY WA .

1<




ad: ¢ Aol vis: 34 [Astnaaaell FAIY - ARZIGIR 2090 JiS -3
AAL AAIRAIR S ol aifdis
A Ay M, o 4} or [qana 8. BHr Al 3208l Hid-umi 2u [Geaddl

feviad] ud Gifia geispidil 2118 ““oclel
auifdieice’’. A5 2Add WSe| 9y iy Ad AR
Bca1g N8 ANy M2A[ASIRS cld VY cisldsiio Bog,
qsiey da58l vieAoll.

[Eauil 2izd s21ssidl ddaiz el sivel ¥l o

woild 4uASLEIAL 41412 3AAdl Bid UEHOL Sl s21ss12iid]
g2 24 uularuid 8wl sdai. dislQae deg, asisa vid
oyals gl U2t JunIHL «dld UL ug[awiicd siaio«
2y e,
(1) G ciuidl ilGiAlel = uu ud vl i 3 God
[vsua si. ofl. @. 21D gL ARAR Gl 61™d HIZ 514541
A2 GUR dHOY LI WEL UiondL 28 8. 241 ad Industries
HI2 God olAUd dl. 2€-<-90 <L 2o One day Training
Programme on "Saving Electricity in Industries
& Commerce" « »ldior< dislddia ez, asizal vud
$RAHL DU, .. oA SL. ofl. . 21 duor 2l o i, uvl
uidet [l adls s, ®¥Hel Industries Hi God slAud W2
wor e uHoroL sudl odl. i [Quy Gur CD qaudl
Guact 8, aredl BHA uoo/- 31 8. 21 sISHAL asierl,
Aorsie,®3u 9l 2u Industries uidl uo wilsy[aud
2L Sl

(2) Gujarat State Fertilizers & Chemicals Limited
dl 221y Wil sid siilkud W2 In house Training

Programme on " Saving Electricity in Industries
& Commerce” 5154+ vUdisr GSFC wid 22 duey

23 gAY 2090 <l AN RAUNL U d. dl. 19 A2
uif@Hz ylazui sid dl. 20 sUAR sd6R Ylaz wid wel
SAML 2UY dd. 2 sRlsHUl QAUeRL 200 sPedl
[« [uzd 211 2 [GALAHE G2 AL AL Sl

(3) sllavq il 21212 G [Eotofl Gryell :

God o1 vi[Eadnl 2l ua aubldl orenlzdadl siqdivil
Ad Gorawll s2ami 219 8. dl. 20-£-90 <l UK WY

yorld dlorsuddl [AR2s <l sl cddl Hi2 “uni God
G-’ HIZ2 VLA S1LSH, ALY SR LU, Sd, OFHL e

Gol oA 34l dld 5290 viedl AUNOL Segel 4l [Edacus ikl

al suivileid wildis gl [Benal duer udi Wdld suvaimi
14l sl

Nagotiating Routes Ecologies of the by
ways (Wadhvana Project) :-
SAULD UL BUAA A2ALELL AUHHL HEL A2 AN BUEY, .

eilaal BRI asisil Deldl 4219 ANIGHL 2149 89, 21
HIHU HAHLAL HIZ 2l ANl 891 539 ol o3l 8. ore
wi[Guid disldnd e, asisul vid Khoj International
Al UAAR sludl quiold @z a0 wesrdl a3 ay 8.
29U AMlgedl BUAUIA BUAAL Ald UHIAL Bl
olnsid dnad 1o uodl amia [Qa Hulddl suua
Raldg [a3uel £ od. sdlusila, anuay, wieria,
BU5I21ER, 434G, 55, AHATYRL <l 300 edl slnsixi
AW o 224100 YR dd 569 sd. Al cunsi W ugliidl
GUAIR(l 21s Moy, UqR (R o AddR 54l mdyladi sielsy
BLALGAL Sl

dis(Qsiiol Sogell yesid :

AUl cuNsidl «dal UAAL UG S U B, Wi
Geuls®R disldaud degdl Hasd sud 8. w4 diq,
25l did, Als WA slanl ausda [Alh4 wiseudl
(el 49] Al WA 53 8. BUL WA [Qalld vi[@AH 444l
Film show gL slinsicd stdiaaiii sud 8. [l uaiou
(A8 sl rvami 204 9.

(1) dl. 9, ¢, 2z OPALD AU 2 LA «ll 2oy GLLH2 3 Al
370 [l dueyr ¢ [Qasivi Segedl Yaisia dl4l edl.

(2) dl. 2¥/@ < Asr il maHls Wi 100 sunsiul
Segii [l nuiall [l gdl.

(3) dl. 2 /ol sy AL Gl @i wudl gdl. aui
ofld madls A, wnaEL waHls sao, agdly wakls
il 2 [Qanlsil duey ¢ [Qasiqal amgn 2 .

(¥) dl. 29/ ¢« 2oy Aladdl 1558l 32 oumnsi duor 2
[Dasi el sl

(u) dl. 2¢/ ¢« oy B.Ed. siday, vin. 214, y[aaRidl «i
uo [Qadlail o8 cfawnl [Qas oiddir 8. dutisl el
Hausia dl4l edl.

(¢) weser WAdl dl. 3, ¢, AU Bid 0L AN UER
aamens [aaudl 2vo [Andlil »id ¢ [Qasi 2uen
&l

(@) dl. 1¢/edl o »iksimi Student Exchange
Programme «l #il3dl zuudl sidsuul  sialsis
[Aa1aUlL 2 3 slNs] SL0vR &L SAl.

A5Z] 4S2A 2 dl. @ AU dl. 17 ilaAzdL Ay A

[Avoua 2l Eoid edvlei ussial wiad eddlai wididl adoiis
<l Goyawilui BylaRua ainicdi cunst ui U2 sidiaalsl

¢




ad: ¢ Aol vis: 34 [Astnaaaell FAIY - ARZIGIR 2090 JiS -3

U3l BUuAl o1 [Earidl asaiyu sul ddi. ®Hi 30 slunsii
GeAle®R @oL |14l gdl.

ofleld 2o AMdlR (W10) : daqd uG<ila

Al BY[BUH Ye5d vid GUICOST 2udid 1 sidsy
ASIERL DAL dAHOY UAHEIA DAL A SAUHL 2L Sell. Al
U 02 qsiEdl oAl s8ld, 2l AlslAid 3o wid
SRAML 20 ¢d. HL Asiel Dl 12wl 2y
[Qandl=il duey 12 [Aasl S1ovz WL sdl vid cunsivi
“RURA i [ AR 2] 221 Sl 777 [Auy GuR vol
HER Alaldiy suwl ddl. dl. ¢ AR YRS DAl S8l
sidsu 21l alidl S5 AU wid s2UL Bl Sdl oul
UU ALAL 30 ALt dHoy AU [Aast S1ov2 2@ sl

241> [Eotell Gugell : alu adardl Goravilui =l

[A[d 218 V.P.A.B.B. <l 43 s3d tAordged 520Ul 21y
dd. ALl sUN5L, Als[AALA Fegell UL 205 118 ARl
s AU Gl s 530 sdl. stinsisl 2asifsaal o 29
541 Sl

2l BGcsdoll siRls¥dl : Faculty of Family and

Community Science, M. S. Univ., Vadodara i
A5l (A8 s1dsMl R 3 e 53R, [ARA1u4, sl 9o
ol Assid 52l Auid il alzRs siw duer "Right
to Information Act 2005"4 wudior« [keH al dusr
Aldlaiy gkl disldad feg, asiean wid R 20 dd.
arui sl 2 fuadl ¥o siddiz el dl4l gal.

"Life Sciences" Hall o Ggaiedt:

20400l A4 IorId WD 2leddlad siuliad [@QM2s
(GETCO) qzsdl Life Sciences Hall «i [G5nu »id
dafd U2 3. 10 Al vidgeid s0dl @i war,
UARAL BUGUIUL APl 2uL 8. v sidd, Ggaled dl.
LU-£-20104l 2y GETCO «i GM (HR) 4l »iu. oil.
AU GLRL SRAUHL 21, o],

sl. [As¥y ARIGHY YoruwAldd] Gwdell : dl. 12-¢-

2010 Sl [AsH WwucUSdL oramfzddl Gorawil sl
Alsldsiia deg vitd vo (ARl [Glaa mmzstinigl suc
sai vid Science Quiz i <T. [AsH WRIGUSAL 218
5381 wigle [A8 alalaiy 4l sl

Inaguration of Conmat Cosmopolitan
Tree Garden Awards :

dis[@ud 3z, asical Conmat cosmopolitan »i< 2izdl
saotell WU Uacqd] 98 B8R silsned 421 2UNANL 20
8 id SIASHHL ANUAL NS USRI 5% 8. Fulid

uid Gal 98 HI2 ALl Geid vid it dld 98l suldl 212k

A 98 GHML clmsidl wis (g A 8. 2l 515U
Gellzd dl. 1£-9-2090«l AUN «dARUdAl Se2idUdd
25Ael URGHE RAUML 20 8d, < cunsizl u [@GE4 gl
AL Scll. YALARWLAl 28 52l B s1dsHUL AURL ddl
ollnsid WeLlda 5221 (A48 usi«l sRudui yrsiz v,

SIREECENE

(1) dl. 2¢-¢-3041 i Aluqacusd uza (G4 sz,
41, s@™iS wild %#[4s [AlA4AA Gur uiqadl duor God
olyd Gua [t stdiaaimi 2udl sdl. or«i die al. ¢
blel el 2% [ANUT0l21 |14 gal.

(2) dl. 30-¢-90 ddd [dfudy, A%, wepur vid
it AL [Arel Wiz MuleL gl wusgld suvami

sl sdl. ol de wndl 300 (Al dusy @
[Rasiwul dlA4i sdl.

(3) dl. 20-z-10 seur Hodla zga, vl.dl.aly e,
waled [Aaay adlyai, uygu zanil [Qagy, i
vid ®s [GARAU Gua aldlam, Bowal [@alR

slsHie BUAIora 52U BURY Sd. Wl AR 120
[QaElil 24 u [Aasizi dléi sl

(¥) dl. 23-z-204L Aoy 1. AE v2a [aeilez,ylaue;
Mird [Gaaa Aidl vid olds [Alaqda [GlEy
s1d5HL diondl sdl. o<l Al 2 2 [Gnlzii w14 ¢
[Qs51d HA Sl

(W) Al 2¥=-z=20- 2oy Al 2R 91354, 12 4l
of wiws 2l uidov[As 15254, LS vid [l uAR
nuladi [ siedsul wioul ddl. KUl 130
[Qaell 21 © [Aasi wseuoll 2ul sdl.

(W) dl. 2u-e-q0dl 2o 4l sidlas s<n [Qaiay
Aladl; 2in. d. u2d S155A HiBlMIA ; ALAD HEIRLY
s193d, iU duer @l w2d adisa,dsia,
aadl wid wf@Qs [ARAdL qsll QRS selsuid
ULV 520 . WHL <O (Al w4 < [Qasizi
L dlal gl

(@) dl. 2e-z-10dl U Sluld.c1idwgd, GiS1Ye;
2. 2. [l Gar oyfduis [Raiau, sidlaa
e wluid.oel wdolas sidga, ofopum,
widlorayz viid (a5 [AlA4d anmadi siisui sul
dell. it 20 [Afnalail 21 ¢ [Qgsid Houl gdl.

[@siiel 21(@1d Melal = [sr2a 25 aila s, (2e-¢-

10), «lldEl Be2edddd 25A (2¢-¢-10), siulRUd sl
[t - aldid uesld, [QfnnlEr 23a (24-¢-10) <L Aoy
diony dd. orul uxULAl [Quins st [Brdes a1adl duor sludl
enlotl auls (QAaius als siordl vundl edl.

O




A0121 VIS : 3U

ay : ¢

[QAsiaqiell

Fdld) - ALZICGIR 2090 Vis -3

 PROFILE IN SCIENCE

Alexander Parkes

Although he never perfected his product, Alexander Parkes
(1813-1890) invented one of the earliest forms of plastic. It
eventually led to the commercial and manufacturing success of
plastic products. Atalented metallurgist and inventor, Parkes
held 66 patents on processes and products related to electro-
plating and plastic development.

The son of a brass lock manufacturer, Parkes was bom on
December 29, 1831, in Birmingham, England. He apprenticed
to a brass founder at Messenger and Sons before going to work
at Elkingtons, the company that invented the electroplating
process, which used electricity to deposit a layer of metal.
Parkes was put in charge of the casting department, and his
attention soon began to focus on electroplating, a recently
discovered process.

Parkes took out his first patent (No. 8005) in 1841 on a process
for electroplating delicate works of art, His improved method for
electroplating fine and fragile objects, such as flowers, was
granted a patent in 1843 (No. 9807). Parkes first dipped the
object to be electroplated in a solution of phosphorus contained
in bisulfide of carbon, and then placed it in nitrate of silver. Once
covered with the nitrate of silver, the object was placed in yet
another solution, which was connected to a battery. The result
was a process by which a layer of copper, silver, or gold could be
deposited on the object in varying amounts. When Prince Albert
visited Elkingtons, Parkes presented him with a spider's web
coated with a layer of silver. So attentive to the skill of his work
was Parkes that on his early patent applications he identified
himselfas an artist. Only later did he adopt the title of chemist.

Perfected Desilverisation and Waterproofing

Parkes's most important development related to metallurgy
came during the three years he spent as the superintendent of
the construction of an Elkington and Mason copper smelting
plantin Pembrey, South Wales. He invented a process by which
silver is extracted from lead by using molten zinc, a method that

The First Man-Made Plastic - Parkesine

The first man-made plastic was created by Alexander Parkes
who publicly demonstrated it at the 1862 Great International
Exhibition in London. The material called Parkesine was an
organic material derived from cellulose that once heated
could be molded, and retained its shape when cooled.

became known as the Parkes process. His desilverisation
process was first patented in 1850 (No. 13118), with further
developments receiving patents in 1851 (No. 13673) and 1852
(No. 13997). The Parkes process gained considerable attention
in Germany and was widely used in the United States for some
time.

His next project was an improved method for printing calico. To
this end, he developed and manufactured seamless metal tubes
and cylinders, again receiving numerous patents on his
inventions.

Although Parkes was a prolific inventor and was awarded 66
patents during a period of 46 years, most of which related to
metallurgy, he also contributed to advancements in other areas.
In 1846 he was granted a patent for the invention of a cold
vulcanization process. Used extensively by Goodyear in the
United States and Hancock in England, it was a means by which
materials could be rubberized with a cold solution, replacing the
need for natural rubber to be treated in sulfur at high
temperatures. Using his vulcanization process, material such as
cloth could be rubberized by using a solution of rubber in
bisulfide of carbon, which produced a thin, waterproof article.
Elkington and Mason used the process for waterproofing before
selling the patent rights to Macintosh and Company, who
became famous for their waterproofing products.

Discovered Parkesine

Parkes is best remembered for his invention of what would later
be developed into plastics. He was not the first to develop a
plastic substance, but before his work plastics were primarily
curiosities created and displayed in scientific laboratories.
Cellulose nitrate, the basic substance of Parkes's creation, was
itself a new invention. Henri Bracconet, the director of the
Botanical Gardens in Nancy, France, was the firstto prepare itin
1833, by mixing sawdust cellulose with nitric acid. In 1855
Christian Schonbein, a professor at Basle University, imitated
Bracconet's method by freating simple paper made from wood
(Continued on cover page-3)
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cellulose with nitrite acid. The result was a transparent, highly
flammable substance, which Schonbein named cellulose nitrate
and marketed as an explosive.

Soon it was discovered that cellulose nitrate, when mixed with
ether and alcohol, became soluble. Because it shrank as it
dried, the solution, which became known as collodion, was
marketed for use in medicine to seal minor wounds. Other ideas
for marketing forms of collodion were explored. In 1851 F. Scott
Archer placed a thin layer of collodion on a sheet of glass. When
the collodion dried, it could be peeled from the glass. The sheet
was transparent and could hold an image. It was thus the
precursor o modern film. Also, dye was added to collodion,
which was then sold as finger nail polish.

Parkes began to experiment with the creation of a substance
that could replace ivory, which was getting rarer because it could
only be obtained from an expensive and dwindling supply of
elephant tusks. He noted the behavior of an old jar of collodion in
his medicine cabinet. When exposed to air for an extended
period of time, it turned into @ moldable form. Working from the
basic concept of collodion, Parkes experimented with a new
substance. It was at first called xylonite or parkesine and later
celluloid. According to Sylvia Katz in Plastics: Designs and
Materials, "[Parkes] took cellulose nitrate in the form of cotton
fibre or wood flour dissolved in nitric and sulfuric acids, and
mixed it with vegetable oils such as castor oil and wood naphtha.
The combination made a dough which could simulate ivory and
horn, and could be textured and painted. He fully realized the
potential of his discovery and first exhibited a few moulded
household goods—knife handles, combs, plagues, and
medallions—at the 1862 International Exhibition in London,
where they aroused sufficient interest for him to receive a
bronze medal." Parkes also received recognition in 1867 at a
similar exhibition in Paris.

Parkesine was softened by heat and then placed in molds or
carved by hand. It could also be painted or inlaid with
ornamentation. Much less expensive than its counterparts in
leather or rubber, the product had more potential for economic
success. Parkes created a list of all the devices he believed
could be replaced by products made of parkesine. These
included brush backs, shoe soles, whips, walking sticks,
buttons, brooches, buckles, decorative work with inlay and
piercings, tubes, umbrellas, treated cloth, counters, and balls,
(especially billiard balls, which at the time were made of ivory).
Parkes also added dye to parkesine and created mottled effects
by mixing different batches of red, yellow, green, and orange
parkesine, resulting in a brightly colored product. Some of
Parkes's early productions using parkesine are displayed at the
Plastics and Rubber Institute in London. More than a century
after their creation, the colors remained brilliant.

Business Began and Ended

Using Parkes's process, the cost of producing cellulose nitrate
was reduced from 12 shillings to seven pence a pound, a
considerable savings that pointed to its commercial value. As a
result, Parkes took out numerous patents on parkesine between
1855 and 1865. In 1866 he founded the Parkesine Company
and began the commercial production of his new product.
However, his attempts at financial success failed. In Plastics
History U.S.A., J. Harry DuBois wrote: "the Parkesine Company
operated haltingly till 1868, [Parkes'] failure to succeed
commercially being attributed, in part, to an overconcern for low
costs, leading to the use of poor quality raw materials. Since
Parkes lived more by developing processes than by operating
them on a commercial basis, it is perhaps not surprising that this
venture into production was unsuccessful."

Parkes enlisted the help of an established businessman, Daniel
Spill. Atalented chemist, Spill had been awarded a medal for his
waterproofing product in 1862 at the Great Exhibition in London.
His interest in waterproofing first drew him to Parkes, and in
1866 he became the works manager atthe Parkesine Company.
When Parkes decided to discontinue his commercial attempts,
Spill took over the company. He renamed it the Xylonite
Company and began to market celluloid as Xylonite and Ivoride.
He also had problems with production and went bankrupt in
1874. Spill reopened in a new location the following year, and in
1877 took on several partners, becoming the British Xylonite
Company, which achieved commercial success producing
celluloid collars and cuffs.

Celluloid could be molded easily at low temperatures and cured
at room temperature. This meant that no expensive machinery
was needed to form the product at extreme temperatures or
under high pressure. The key problem with celluloid was its
combustible nature because it contained nitrate. Any products
formed from celluloid were highly flammable, so celluloid
products eventually were banned from production, including
men's collars and play dolls.

In addition, the parkesine developed by Parkes was an
extremely hard plastic, more ceramic or bone-like in
consistency. A short time after Parkes quit his business, John
Wesley Hyatt of the Hyatt Brothers in the United States
discovered that nitrateld be the Hyatt Brothers who would make
advancements in Parkes's invention and market it with
worldwide success, ushering in the age of modern plastics.
Parkes, who never achieved commercial success with his
precursor to plastic, retired to London and died at West Dulwich
onJune 29, 1890.

http://biography.yourdictionary.com/alexander-parkes
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