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�y:'̂×Šzg~ÆÜsŠy 12

Z»gZ£"cz°Ô‡

ÈŠg]�aÔ¶Zzg9x�
!*Š̃ÌZyÆ{ŠxÔZzgz{$zx�
Zq-^Ð„W‰~Z−gc*V
CÙ§sopÙÆCÙ§s×gc*V
eì§ƒÔYw‚^5ÔŠwplƒZ
PxÆa»¯g§Ã™Šc*
Yw�z{MÔtt™D�ë
ŠZ!èELŠwÔZyÅpÒÐ¹½D�ë
Zy»taZ›hì�z{7,_g�
DÆyZy~WÐ„z{(,_g�
DÆéyÐøzx^g{:Yñ
Ëg;ìD»Šgc*Ôz{\‚g{:Yñ
¾ÃaÐ›Zzg\gƒ@*7?

LL^¬Ýƒ%Zóó¾Šw~t_./7?
ZkÐZ¿»»£ìÔ�ZkÃ7,"Š,
gZ5�»x!Æ�ÔZk?½Š,
Zq-Šy7,|ÉÆ^ÔW\Æ»xWñÇ
ya�Zk6,ƒZìÔZq-ŠyßN*ñÇ
/ì�7,"Zzg™ÅÔŸù:™,

Zhz{½0*ñÔ'æŠ™Dg�
yÆÔc*!*CÙÆ»ñV~Ô:ZkÃÑ&¼/õ E

G
âwÆ6~Ôáù~:È&¼/õ E

G
LL^'×Šzg~óóßìÔ»xtÒ»ì
W\aÐ™ZN»xtfª»ì
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Z#ÐƒleÑ{0+Zyc*´º»CÙ),gv

D/Zzg¡z¬sÅŠ¬NŠêg;ìXš—D

/Ô¡z¬sÂ0*`gÆ;B~ìXGW`ÆF,¹
c*CŠzg~Zz‰/~ZŸ†¢zgƒZì1‚B‚BZ+

-$5Fg-V~ÌZŸ†ƒZìXÆ!*g}~	áfz
**Šg‹Y@*åXZ[Â˜V�Zãe{ZnÆZ%Zn

zZgŠƒäÑXfc*ûZzg¤6,bÂ¬xƒ`ìX¡¦
WÑ]ZzgŸ~š~»ZEw!~Ðƒg;ìX5–G

Ô»y~�®)ÆaáÔ¡¦ (Pacemaker)

�ÖZzgÃÛ$+Ü‰©wƒ`ìX‚0ZVïÆ
ˆ-$6Z%ZnÌeð&+ÑD�ZzgZy¬gçVÆ
a´`ÌïwÑD�X

ŒV(,f/~wg]Æ¤/D£g»f™
™**eƒVÇ�(,f/~ZW,Z0+Ziƒ@*ìZzgÃ~Ú
aZƒä4ìX%iZ¸̈»iâ:7g;�z{ÓCð6,õ

të¸:
LLÍ;B~R7W\V~ÂŠxìóó
Z[Âizg!*izÆ!*z�Šwg]~ÚaZƒä

Age Related ë�XtÃì ARMD Îì&
»&Z¤/ZgŠz~F,ÀH Macular Degeneration

YñÂLLâÃÑ»Zzo/:L/óó¹YYìXZkFg~Ã
KÆaWçÆZ0+gÅ¯z^Ã¬xûi!*y~KÆ
nÅ6,Zc***gsÅ¯zÃ̂f‚~gOXZ¤/Ö@Ð**gsÃ
ÍÑð~»^BÂZ0+gCÍŠZzZÑzìTÐÈg}

g8-Åµ—ƒCìZzg!*CÙ~z.e$Jƒ@*ìX¸
7!*CÙ~z~Zq-£JÌƒ@*ìT~©àÃÒ
ÐÎgZcÌHYYìX

WçÆZ0+gÅ¯z^ÌZÏ§b&RÅƒC
ì**gs~Z0+gÍŠZÂ»°ñN*ƒ@*ì1Wç~Gúƒ@*ì

c*6,Š{0ë�XZkÆúÈg} (Retina) &_5½0î IEG

J]ñrþ³Š8

fgZ/gCÃWzZiŠb

eË†ZUÒÔ÷|



ƒCìT~²zt» (Choroid) g8-Å6,]!o-*î IG

Ywwƒ@*ìªt_5½0î IEGÃ½Záà@*ìXZzgZkÐ
ƒCìXÎgZczZà(Ã (Sclera ) !*CÙ~JRuÓ40î EG

−X_5½0î IEG¡âÎÅƒC Optic  Canal W\

ì�³ZzgËsƒCìXZk~z**iu6,]~Ì
½ãŠk6,'ƒC��¡Ÿ]ZzgZyÆZ£w6,

( O p t i c ŒƒC�Zzgƒï™„y~

¯C��WçÅ¡ÆZ0+gÄÝ Nerve Head)

Å^~ÃWCìZzg (Optic Disc) ÐŒÛmy
Å^~ŠârÃ Optic Nerve ¸„y~

YCìXt7gZZ7š.e$„ë{ƒ@*ìXŒÛmy~

ƒ@*ì�Zq-igŠg8-» (Macula) Æ¹ŒÛd$âÃÑ
ë (Macula Lutea) Š™0îEƒ@*ì&LL`Z#óó
( F o v e a �XZkÆŠgxy~LL~{z«óó

**òZq-_‚¥/Jƒ@*ìXŠgZÝWç Centralis)

ŠÚ»Zq-Zë�ìXwg]Æa¢zg~ì�@
ÔŒÛÜÔ°2ÔiâðZzgiiYäÐƒ@*ƒZ_5½0î IEG6,7,}

Zzg_5½0î IEGÆZkˆk£xªZ̀#6,%6ƒXÓx{¤/
p9z‚ÝƒVpZk`Z#c*âÃÑ~ÍaZƒä
ÐÓCð~ÚƒY@*ìX

T%n»f™ƒg;ìz{ŠgZÝLLZ̀#óóÆ
Z§Zs~ZzoÅzzÐ„aZƒ@*ì�e×/

‚wÆˆ„t%n%ŠZg 6 0 ~0*c*Y@*ìXÀ˜
ƒ@*ìX¬@eä6,ÓCðŸùƒä»ZyŠâVtZë

	Z¾mX 1.3 F,+:LìXyz*y~ÁÐÁ
‚wÐiZZ+ìZk%nÆDg�X¤/pZk 50 Å/

%n~»ˆwg]7YCÉÚaZƒY@*ì�
.e$ZW»!*)̄ìZzgE!*]ì�Sk»´`{§
pZ{ìÌ7Zzg:„t«qª~Ñc*YYìXp
Z¤/Z’Z~øáƒYñÂ'×h+vyÆç}ÃÁH
YYìX

: ¬¬¬¬xxxxîîîîgggg6666,,,,ZZZZkkkkÅÅÅÅ´́́́ââââ]]]]tttt����
‚tg¿—c*7,_z‰ÜÂ[c*Z¶gÆ,] X1

6,»áŠÆÃWD�c*gz×âjw~Ö@~Z0+ƒZŠ3ð
ŠêìX

Š®c*ØZCÓCð»Zˆkƒ@*ìX X2

Ëq6,ÃIZDz‰ÜÖ@~��Ï( X3

Š3ðŠîì‰W\¤/ZsÄ6,ÃeZBÂÀŠ~Zzgb
ÑO‰£x6,ûZgÃ7WC�‰@*gÅYàÖ@Ð
¸T$ƒ̂ƒ¸zzì�Çh~`Dz‰Üðc*¯yÆì
Ö@Ð¸T$ÃWD�X

gz×(ÐÁgzÝÅ(~Wä6,8qªWä X4

~Šk,@ìX
ÓCð~Ì{à¶WYCì X5

gùVÅÙ|#ÌOW,ƒCìX X6

ZZâYÔQ}ch}ÜqzV»Z]45é IGE{Ì X7

ƒ@*ìaèâÃÑÆWk0*k„ÍìZkaÓCð»ˆ
7YCpzVz„OW,ƒ@*ìpâÃÑÆZ§Zs»
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6,Š{08qª~gLìX

ÅŠz9�XÈDZzgDF, ARMD ¬xîg6, ZZZZllllxxxx::::
(Dry ARMD) ÈÈÈÈ XXXX1

°œÈƒ@*ìXWçÆ 80-90» ARMD

Ðç¤™ä6,âÃÑÆ Opthalmoscope 6,Š{0Ã
Z§ZsigŠg8-ÆŠZäc*yÅ̂~0*ñYD�&

Ð¯ Fa t+Pro te in ë�tfgZ] Drusen

»—ìZzg²zt~WxÅ¶ÐaZ R e t i n a

ƒ@*ìXtyZq-Šzu}Ðï™(,}ƒä”�í
%œ/~Ã$zgƒCYCìXZ,~%!Ã™7,"c*
ŠÚ~"¾ÐŠÆÃWä”�XZ¤/qÑ]‡1~

7WDÂ6,Š{0ÅgzÝÆaˆk6,]~!~Ð
Zzoƒä4ìZzgZÒ7Í/õ

E
G"YyƒYD�ZzgËq

6,ó{eZ%6,»áŠÆŠpp”�X‰ËÆn}Ã
Š¬YñÂ**uìÆ‚tÆz6,»ÑŠ™0îEŠ3ðŠ}

ÇX
XXXX(Wet ARMD) FFFF,,,, XXXX2

ŒV6,Š{0~âÃÑÆZ§ZsigŠÕo70*ñ
�Wç (Choroid) YDÉWçÆ6,Š{Ð—R!o-*î IG

ÆZèV~½ZáàCìz;V²ztÆYwÐ
âÃÑÆZ§Zs6²zt“W”�ZÒZy²ztÐg‚ƒ
ƒä4ìZzg6,Š{06,W!âŠ{Ì4ìTÐwg]

~ZWaZƒä@ìXq,dS©SÃWä@�
ZzggCgC%œ/~wg]»ƒä@ìX)©à²ztÐ

pyc*W!âŠ{Æ§•Ðz;VYá7,YD�Zzg%œ/~
wg]‡»ƒYCìX

~%œ/~wg]ÁƒC ARMD Z¤/pÈnÅ
~Ìps ARMD YCìpZ(ÌŠ¬ŠHì�tF,

°œ0*ðˆìÅ<å XEZ0*È~ 10 ƒY@*ìZyç5]Å®ZŠ
ZzgzMzMÐWçÅ-YõÑixƒCìX

Z’Z~ZÒ%!ZL%nÐ"¸ƒD
�XZ#wg]~¼Í»Zˆkƒ@*ì‰q,
dS©SŠpp@�Â¡÷ÑzqƒYCìXâ�â
È~psƒä4ìZzggCgCÓCð~»áŠÆÃZ

ìä”�Â"ì(,"@ìXÅ<å XEZZ#Zk§bÆ
qÑ]aZƒVÂ¯gUWçÆeZËÆ0*kY**ecZzgCÙŠy

ÃÅYõpŠÐ™**ecXwg]~yZ!ÅŠvz�;]

Ìƒ$Ë�Å<å XEZËâCÙÐ7g~§b-ç¤¢zg~

ƒ@*ìX
ZkFg~ÆZò[ZkÆ**xÐ„ªCÙ�ª
/Ð0ÓCð~¤/Zz^c*$zg~X

¤/pt%nCÙÍg¦{Ã7ƒZ™@*É¼Zzg
z�;]��øg}‡1~7X‰ñgzOzzÌƒ$Ëì

~ƒÂZkÆZk**] (Genes) ªZ¤/{0+ZyÅ854ø EGE

(,|YD�XZkÆ´z{ogâÙÔ½ZÔ¤6,bÅFgc*V

T6,ZK̈y»NzwìZzgZÐgz»YYìXogâÙeg
kHZk**](,JŠî�aèŸ]~Wx7V0*C;ð
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¤6,b~ÌoƒlZg~Ÿ]Wx70*@*X
ZkÆ´z{¯Fg~Ôpy~Ã«ZwÅ

ic*ŠCÔñN*0*ÔÎg`ÅgzÝ~ic*Š{z‰Ü¦/Zg**ÔÎg`ÐZß
zZ�ÃƒV»ÌZW,7,@*ìX

ËâCÙ0Æ-ç¤Æˆ„Zk%nÅ
øáƒCìXA¢øáƒÏÔ´`¢ÑzqƒÇX

»ZEw Amsler Grid Test âCÙ0
™D��¹‚Š{<ìXSk~¤/ZsÄÆÖ@

Zq-�Z`¯ƒ@*ìX%!Ã!*g~!*g~ÐŠzâVW\V

ÃZµZµZkÃ̀Š9ƒ@*ìX̀ÆZ§Zs9~Zzg

7,~ÑOZ¤/dSdSÃWC�Â%nÅZ’Zƒ_ì
ªOCT Z¤/âCÙ+Ã—ƒ@*ìÂZq-].h+)ßY&

ë�ÔZÐÌ Optical Coherence Test

¯IÐÙ|#ƒ$Ë 3D ™Z**ƒ@*ìT~6,Š{0Å
( Fu n d u s  F lo u r e s c i n e ìXZkÆ´z{

ÌÅYCìTÐ§‚ƒ Angiography) FFA  

»£xØ¸ìX

´́́́`̀̀̀::::
t%n-VÂÑ´`ìpZkÅ”]c*u®)

~¶ÑðY$Ëì@*�ÓCðÔŠk,J-‡ìg{nX
WçÆZ0+gZ,ZbÎñYD��²ztÆ (1)

g‚ƒÃgzuMh�XZÒßÍVÃÃZ+{ƒZì1tZbË

ìZzgFF!*gÏZ**7,@*ìX
9gÐ)©à²ztÃn{HY@*ì@*�6²zt (2)

Šz!*g{:“W0*NX
P h o t o d y n a m i c  L a s e r (3)

XâCÙ+0ŸÅËgv~ŠzZZ+C½ï
E

EH™D� Therapy

ZzgŠÙ��WçÆ)©à²ztJ-Z#ŠzZBìÂ
9gÐZkŠzZÃÃu™Æ)©à²ztÃ–z**1Š
™Šï�X

3äÆa�ŠzZN?m,ÅYC�Zy~ (4)

HZzg (Betacarotene) ógCPz” E óZzgL C zN*ðL
@*mƒ@*ì�!~Ð(,_%nÅu®)Ãgzuc*Á
™YìX

ù~»ÌŠ/ƒg;ì1~i»x!7BìX (5)

J]ñrþ³Š8

âx)‚b

~Z3gŠ}™ZK
ˆg]Ã�ÛzrŠ,X
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g|#»ÑgZëF,+Y0+ZgzV~ƒ@*ìXøg~ Š
gzi%{Åi0+Ï~Šg½VÆ¾¯ZZ+�‰Wx
�ÛZë™äÐ³!*gl»W**ÔZ½ZðZbZYÐ³

Zgï�ÛZë™**Ôgzi%{Å¢zgc*]i0+ÏÆ‚âV‰
Í0+Ôg',Ô»½z){Ð³ZŠzc*]�ÛZë™**ZzgƒÐ

Zëâj1CWßŠÏÐ³¬@7åO]ÃÁ™**ìX¾n

ZK̈yÅi0+Ï»ŠZgzæZgŠg½V6,ìXW�ëŠg½V

Æ¼̄ZZ+6,gzÝeZs�:
Šg|#W[zƒZ~Îg`Å¤/òÔ!*glZzgƒZÆ

ZW,Z]Ã‡1~gnp�XZkÆ#/õ FGOÎg`ÅÃƒVÃ
_.[™ÆW[zƒZÃQZgnp�XZÏ§b»g0eZð

( G r e e n W‚[+ÅRÃ',ŒÛZggppZzg!y
ÆZW,Ãgz1~ã~™ŠZgZŠZ™D�X House) 

Šg|#âj1CÂxÆaÌ"u¢zg~�‰
Zma,i}ÆZ0+gèåógBb�ZzgiF̂ÉƒÃ
gzÇ�X**ÜsCÙ}½}!Šg|#ÔÉÎÄYä
zZáÌ»gWæU*"$ƒD�Ô‰ZyÆÎÇ"3ð FGOV

Ð3Š0™i}Ãfg&¯CìXZ#¸Šg|#i}
ŠziƒYD�A$iF̂Š!*ƒÅzõÐDÙZgzV‚w

ÆÃ́̂Zzgðz@‰ŠgCZgïÆz‚bZK̈yÃ
xƒD�X

Z[Zq-ÃŠ+ZsxÅgzÝ~o»g~6,eZs
�XŠ#èGELZsxZq-Š#èGEL¡]ìXo»g~Æ!*g}

Š´x]ÆŠzâ~.�Zq-ŒÛWyZzgŠzu}ZqŠ"ìGIL ~
ÐiZZ+Wc*]~¡~bCÙ» 700 t~XŒÛWy~½ã

E+™{HŠHìXZÏ§b¹ÏZ+ZqŠg$�X~

J]ñrþ³Š8

o»g~:âj1CDÅZë¢zg]

^gZûYÔ©gW!*Š



¡~âjwÃ',ŒÛZggpp6,izgŠc*ŠHìX}ŒÛWÈ™*
~Zv¬à�Ûâ@*ìX

LLZzgëäi}Ã;c*ZzgZk6,NhgÄŠbZzgZk~
(19 CÙqZq-ÂZiyÐZÇðóóX)ZÆWe$

ZkmÐZZqŠg$ÌX�
|]Z÷gèZvÅÐgzZe$ì�gÎwZv

~Vä�Ûâc*�:
LL›y�Ìñ{ŠZgŠg|#Î@*ìc*k™@*ìZzg

ZkÐ6,0+}ÔWŠòZzga0*ñ3DgT�Zk»NZ[

ZkÃMgLìóó
ä!}ÆDÆnÌ  —gZ™xZv~V •

@*NÅ
T§bÐŠg|#Îä»¬ug$0*u~ •

MìZÏ§b!Šg½VÃ»UÅñÆ‚B̃ÆÌ
ÅˆìÉtI"Y:ƒÇ�!{ÆD»¦gƒ
Ð¬Ñ™*-ZvmzÅäŠc*XOç†Zv0í

gèZvÅÐ%z~ì�gÎwZ™*-ZvmzÅä
Zg	áŠ�Ûâc*:

LL�ËÛ~ÆŠg|#Ã»LÇÔZv¬\3~Zk •

ÆuÃZz0+J™Š}ÇXóó
(9325 )òZ!ŠZƒŠÔug$�

Zkug$~Z¤/pÛ~ÆŠg|#Å!*]½ˆì1
t¬¬xìZzgŠzu}Šg½VÆnÌìX

LLZvÆgÎw|]·-ZvmzÅÅx]   •

~Šg½VÃ»UÅzZã˜ÆWðìX©�qª
kB~ÌŠg|#»UÐIHŠHì@*Wèz{ŠÔÆ
aÃZ+{q:ƒYNXóóZÏaëŠÙ��›y

¯�VÃZk!*]Å@Ze$¶�z{àzVZzg”VÃ',!*Š:
™,X

Zq-Šzu~gzZe$~ì�Ñ™*-ZvmzÅ •

ä�Ûâc*:
LL�›y7ŠZÎñÇc*k™}ÇZzgZkÐÃð6,0+{Ô

ZK̈yc*a0*t3áÇÔz{ZkÆnœ‘0YñÇXóó
(210.,0232 )gg~Ñpug$�

ëäŠ´ÒpÐo»g~Æ¯ZZ+ŠAZ[Zq-Ã
‚³ïÐo»g~ǢZZ+6,gzÝeZs�X

ó_·ÐØ¸ì�ßv�ic*Š{!ŠZg´̧V

(»Dg Depression ~g;ö5+k,�z{Áf6Š!*ƒ)
ƒD�XZ')4è

E
GpyÅ**1V¡qƒC�ZzgŠw6,.V

American Heart »ç{Áƒ@*ìXt!*]
&B©3¨4è

G
GGGEä
Æg‚á~Zq-ó*y~Cð Association

ìX
Cardiology Clinic of Zq-ZzgïT~

Z,Z�ÛZŠÃ 408 Æ>ä Louisville, Kentucky 

1�CÙ}½}!{ŠZgŠgCâjw~gT�TyÆpy

Zzg%O[»ç¤HŠH@*�¤/Š}ZzgŠwÅFg-V»Ø`c*
Epinephrine YnXïÆŠzgZyZ7¥xƒZ�
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;gñy�f6Š!*ƒÅ§sZ	ág{™@*ì;ZkÅlZg~¶
0*ðvY�f6¡q~Å¶KãìXZq-ZzgZJy%O[»

F2- isoprostanes HÔTÆaZ,Vä
�w~̄Fg~Zzg‰~Š!*ƒ ( F 2 - I s o P s )

(Å&4jè FGIEÍY™@*ìXtZJySy Oxidative Stress)

�ÛZŠ~ÁlZg0*c*ŠH�U*"$™@*ì��Z�ÛZŠRy Z

W!*Š-VÐŠzg!iZg´¸V~‚iÇgŠgCâjw~
gT„�ZêŠwÔ‚÷Ô¤/ŠzVZzgpãŠ!*ƒÆ
Z%Zn~uYkH{uJ-¶ƒCìXCÙZ½ZƒZŠZgŠgC
âjwpyÆÑc*âVÅ¡q~Ã',ŒÛZggpp~
æŠÇgU*"$ƒ@*ìX

Zk!*]ÃæÃgnpƒ}�ÛZúàckÆg;›´‘
~ÁÂZ**ðÆZEwZzgÁ»g0 Clichy Batignolles

ZyZ`zZáF6âj1C;ƒ(e-}Æµ"»g
K‰�T»Ñâj1CWßŠÏÃÁ™äZzg§»C

(Å’‡ìgppco»g~Æ Biodiversity àq)

Y2007 fg)âjwŠz„´¢545é
G

GEEñ‰�XZk?m,Ã
~ckàÆ£täàg~Š~XZkµ"Æ/W[z

ZyZ`»@s#HgHŠHìX CO2 ƒZ~

1ZkÆ!*z�ŠëŠÙ�|‹ZK̈yZLÑÓ
ZzgpŠ¾èÅzõÐšØŠgCâjwÃ0*âw

™g;ìXøg~f)ŠZg~ì�:ÜsŠg|#»ŒÐ
gz)ecÉic*Š{Ðic*Š{Šg|#ÌÎäecX
ZÏaCÙ‚w¸òR6,¹„±§jÐo»g~»

Æ**x Mahostavavan 6,z¤/ZxÂHYD�‰
ÐY**Y@*ìX

Ð%ZŠ(,Z Mahos tav Ð%ZŠkZzg Van

qZgìXZkÒpÐtoÆÓxgc*2V~ÂHY@*
~ÑzqHå�Zk 1950 ìXt6,z¤/ZxÆZ*Òä

¸XZkqZg»ÑúZx z‰Ü½ZZzgk!*h~YÆzik,
ZÜk~Í]»DZzgo»g~Æ¯ZZ+Æ!*g}

~ÅgËZg™**ìXtZq-»Šo»g~qZgìTÆ
/DÙZgzVZlxÆ7Š}Î}YD�Xic*Š{F,
£ò7ŠzVÃF,ßŠ~YCì@*�£òqÑ]ÃZCD
ƒ}âj1CÂx~§»CàqÃ',ŒÛZggÄYnXo
»g~µ5¼-ö GJŠzu}ÃZ+}Ì�‰�YâgÆa½Z
ZzgC{Ç{�ÛZë™**ÔZgïaZ™**ÔZzgèÅ¸]Ãôp
ǵZzgƒÐZëŠgCoøÅpzgCÃ',ŒÛZgǵ

ìXo»g~»ƒ~ZëÃh+{tÌì�ç}~
ZâZqz (Endangered Species) y}ƒ}

ZlxÆ7ŠzV»DÌƒnXtqZgo½~�Ñð
»ÒÔ  Æ¹~¬‹~oc*Y@*ìT~æZgµÔ

-Eg-VÔ{�Zzgu»g~ŠÃF,~â&7Š&Òºé G}YD
�XÎu»gZzguY{�°gŸ»gZ:îg6,„
™D�X

gc*„Ë:~ÌCÙêCÙx6,z¤/ZxÑzqHŠHX‰
�Ñð 3 gc*„Æzik,Zd»[ÆPgBgZƒä

J]ñrþ³Š8
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Ã � ~ÑzqHåXZk»ZëÑÍ]Å’Y 2015

e1ÌÔŠ„Z0+Zi~ÔèÅ’Zzg&Ãbw™**ìXZ[J-CÙê
CÙxÆ/ñ�Š{Í]Æ´z{Ûzã´º‰vuÆ
)g}Ô0+-VZzg@*Ñ1VÆ)g}Ôu»g~ŠÃF,ÔægZkÔ

èI£â]Ôñ$k5é E
FpZzg’i}6,(,}eä6,o»g~Å

ÏìX
yz*yÅ¸òÍ]0*ŒÂµ™Cì�

J-âj1CZPxZzgâj1CÂZiyÃ',ŒÛZggpp 2020

‚'Z5ð 33 Æno»g~Æfg)ù¦îg6,
´ºÆÍ]»Zq©™**ì�CÙf~ÑÆi0+{
g'Æa¢zg~ìXøg~�YfæZg~ì�o»g~

Ãic*Š{Ðic*Š{�ÛzrŠ,@*�âj1CWßŠÏZzgiF̂

ŠÐXYnX
Wor ld  Env i ron me n t  Day Zk

Y@*ìÔT»ÑâjwÅ™«Æ oc* (WED)

!*g}~Š*½ÆúZx~ÅgËZg™**ZzgZj�Ûzr

ŠbìX‚B„xwHC6,z¤/ZxÌúŠ�

(Global Warming) �Ô‰¬@7å LO] YD
ÐZ½Dƒñâj1C)b6,ËZg~aZ™**z){X

¬@PÃgx0ŠHìT~¬@ Zq-WED Oç
ÐiZZ+˜´Ñ•™D�XŠ*½Æ 1436,R

(,}QZŠZg}Ô)u»g~#kZŠZg}ÔgÃ„
°Ôu»g~ZŠZg}Zzg�g†]Ãâj1C

)bÐXƒÆn’q-7™äÆZ(gZ]

Zq-*%œ/~ìw W E D ‚wÔ Š�‰�XCÙ
Ã%œ/~ ' cYWßŠÏ '~ 2019 c*ñçqZ(g™@*ìX

g3ŠHìZzgZkñçq6,¬@âj1CŠyÅ ìw
½â]Åö!*ãÅˆìX

LLLLLLLLŠŠŠŠgggg||||####ÎÎÎÎNNNNÔÔÔÔwwwwôôôôpppp¯̄̄̄NNNNóóóóóóóó

J]ñrþ³Š8

]]]]ÂÂÂÂ¡¡¡¡áááá

yh+Zg|Z]ázƒV!

/yh+Zg~Æng¶ÜsJÆYg~

ZzgWyÑí (DD) ™Š{eZ&+egZÅ

Æfg= (Online Transfer) R,Zc

„JwÅYñÏX

Æfg=Èˆ (EMO) /79$4-ö
EHWgeg

g¶Jw7ÅYñÏX
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‚bZzgøg~i0+ÏZq-Šzu}Ða~ƒð�
Yè‚³F,ª]ÅzzÐ„øg~i0+ÏplÍZggSì

ZzgCÙ§bÅœ1]ÔCÙ£§]~F,ª]Ô�{¡Ô
½Zð)b»iÔÜzÜÅW‚ãz){‚³F,ª]Å„
Š+�XqgzfscZ¤/Zs~¸òzÎZŅ̃Zò‚³

F,ª]»f™HYg;ì@*�…t¥xƒn�Š*~].h+
‚³F,ª]HHZzg¹V¹Vƒg„�ZzgZy»øg~i0+Ï
ÐH�ZmìX

RRRR««««gggg6666,,,,kkkk™™™™ääääÅÅÅÅ2222
R«g6,Z%MZzgY0*yäk™ä»Š/HZzg

ÈgÅk™ä~»x[ƒñXZkÅ2t¶�¬
ÅZXŠƒðÔ (Polystyrene Rafts) 7=+g$©ï GEH

TÅzzÐ«gÅR6,k™**eƒeXZk7=+
Îc*Y@* (Plastic Guaze) ÜÆZz6,ö8Yà

ì@*�z{”VÅazVÆnZq-–gZ0YNX
7=+g$©ï GEH0*ã6,¾D�XtzZR,6,zsƒD�Zzg
ö8ÇiÅæŠÐZy6,£{mîgÐÈgÅaZzZgÅ
YC�Xtk«g6,ZknÑzqÅˆ@*�i}6,Ðk
»uÐic*Š{Š!*î?ØYñX

ZZZZ¼¼¼¼ZZZZ7777----ZZZZ¶¶¶¶gggg
(E lect ronic w»Z¶gZ¼Z7-EiÄ

ƒÇ�u#g8-»ö8»•ZƒÇÔTÃ Newspaper) 

Æ**xÐY**YñÇXZkÃZ#ZiÐgZ Tablet 

YñÇÂZ¶g»Uzgt’ƒð^~‚tWYñÇX
Liquid Crystal Display Z¶gÆö8•}6,

ÎƒÇÔTÆgäÐZ¶gÆZzgZt$+s (LCD) 

YNÐXZk§bEah}Z¶gÆ‚g}âŠ}ÃÈ™
ìX Zq-ö8Æ•}~™Šc*ŠH

J]ñrþ³Š8

(38 )mX øg~»Ñ]‚bÅgzÝ~

6,zWZDw[Z−+Ô÷|

].h+‚³F,ª]Zzgøg~i0+Ï
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�ZkZ¼z7-Z¶gÆñ]. Roger  Fid ler

¹¢»x[ƒ™ Tablet �ÔZrVäŠúòHì�t
Z%MZzgŠ*ÆŠzu}̃´~gZòƒYñÇXZyìt

Tablet ¹¢„yz*y~WYñÇXZk Tablet

ÅS¤tì�Zk~ic*Š{Ðic*Š{ñZŠZzg
ÃZzgic*Š{ Tablet WMh�XZk Advertisements 

4¯c*Yg;ì@*�ZkÅ7ZâÁƒYñ�úZx~=w

ƒnX

««««gggg~~~~ggggZZZZ5555ÅÅÅÅyyyy
~yz*yÅçÙgZ].Jã¦gÅYCìÔ˜V

gzi~gzK¾äÆnoÆÃäÃäÐßvYD
�XÅ<å XEZCÙ§sZq-WkÃW@*ìXvXR,ŠÐ½~

gS�XßÍVÃZq-(ÐŠzu~(Yä~[RVµ
YD�XZkŠØZg~ÃŠzg™äÆnÓ#ÖäðH�

~ÆZë£â]Ã«g~gZ5ÐZ¤/�hŠc*YñÂÃ,
Zzgz‰ÜŠzâVÁƒYñÇZzgßÍVÃZq-(ÐŠzu~(

¢~î~W‚ãƒYñÏXiF̂gZ56,R,ŠÆYx
µYäÅzzÐŠØZgc*VƒC�Zzg¹z‰ÜŸùƒ@*
ìXZknÓ#ÖäðH�¬!*0+g{ÔzgàŠzâV»V
Ã«g~>ÞÆfg=�hŠc*Yñ@*�fgZùÜzÜ~
‡JgƒYñZzgZk«g~gZ5ÅyÐúZxÃWæzgÄ
~œªƒYñX

Å<å XEZZ[~Æ0*kZå,œ~ÅZKZq-ZqÐi~

TyìÔ&ßy~}Zöu~âZÍäeZg
´4hÒ5454ø

EHGEH

)-Æ(Ænem,ZíHìZzg (Dar Consultants)

yz*yP̈väyHìX«g~¯c*ŠHt!*0+g{
zgà>ÞZb8-»x»g**)ìÔTÃyz*yÆ‚.
zik,ZWgZæÇ0+SÆ**xÐñÎxHŠHìXZk«g~

gZ5Æ%œ/~Šz.e$6,“{ÀŠ~®úeZ&+}�ÔX
Ð®ŠZg@*gzV»Zq-YwZ,À_ì‰Î¡ÆÓÚ
ÅezgöŠ3äzZáÆ;B~ƒCìXt@*gŠy~
Îg`ÅgzÝZzggZ]~igt',tgz,VÐ¾gT

ZLpzg] �X¹ÁzM~Zk«g~>Þä
em,ZíZzg»gWæZb8-ÅzzÐ	á@»Šwñ{1

ìX
eZg

´4hÒ5454ø
EHGEH)-Æ(ßy~Zöu~âZÍZzgZyÆ

¢aZz‘ 128 ¢aE!*0+g{>ÞZzg 600 ‚¹Vä
¢aMðzZázgà>ÞÆem,Zí~™«Ô 350 N*zgkZzg

»g™ŠÏZzgpzgC»i',Š„ZâZ`7HìX«!~
Z0+ZiÆZkU~èf$Æ�Ûl6,R,ŠÅWJ¾Å(

ìZzgê‚iqÑ]Ã$åOÃgnpƒñZÐ4+Î
ZŅ̃Zò£gÆˆ[ÐyHŠHìXR,ŠÅgÉðÔ

uòqÑ]ÐÖÆnZzgÜZzgÜ6,ÃgppÆn
pŠ»g].h+F,+ÂxŒVÎc*ŠHìX!*0+g{Ôzgà»t«g~

gZ3)��ZŒ%µ~qYZJ-áYc*YñÇ(z7y

�Û~z}«g~6,z	»Zq-ã~zìÔT»Ñ~
~vÃVÆÂxZzgfgZùÜzÜÃ4+¯**ìX

)Yg~(

J]ñrþ³Š8
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W�y~)}ƒñ*g}ëÐZãŠzg��
ÜsgzÝÆ`‰Š3ðŠï�XÎg`Æ´z{ƒ
Ð4,ŠO*g{ÌZâŠzgì�z;VÅgzÝëJ-î~

‚wÎCìX 4 ½ã
»Ñ]ÅÑz¬]¹6,ZäiâäÐc»ñçq

g„ìX·Š~Ô|ðZzgZsò™Æ_.}.Zäâè~
»Ñ]ÃZq-{mz‰Ü6,¯c*X|ðgÉLLZ±k54è

YHGEóóät
Š?7Å�z‰Ü¦/gäÆ‚BF,¹ƒCYg„ìZzgZ¤/
»Ñ]åÐƒCÂZK¹ic*Š{F,¹ƒ_ƒCX

 “The City of God” Z±k54è
YHGEäZkñçq6,Zq-Â[

èX
Æ“The Book of Genesis” Z±k54è

YHGEä
‚w¬}.Zä 5000 jZáÐtZ0+Zi{Îc*�»Ñ]½ã

"Ice  ¯ðXŠN!*]t�»Ñ]ÅaZöÅ@*gõWy~
DÙZg‚w¬(Ð¹ic*Š{Zµ7ìX 10)Age" 

Zzgic*Š{ (384BC-322BC) ZkÆ',ÜsZgT
F,-**ã…tâ…¸�»Ñ]åÐZ+ìZzgå%
Ëp~ÆZ+„gìÏZzg¹ic*Š{F,¹:ƒäÅzz
tì�ŠgCWÃ]c[Ôi²áZK̈ã#d$Ã!*g!*gú
e‡Šï��QÑzqÐF,¹ÅgZ{6,Ç'×yƒYCìX

Z#ic*Š{F,ßvtÎ!¸�»Ñ]~z‰ÜÆ‚B
Ãðp~7ƒg„ìÂZk!*]ÐÃð�Ût77,@*�
»Ñ]åÐZ+„ìc*âè~LµZzgZ(4ì

~Z%O�gƒC 1929 ‰tåÐZ+„ìXp
(ÅŠ!*Cî] 1889D1953 ‚bŠZVZi+zyT)

äZk™ÃåÆn$+wŠc*XTÆx@Z]ÐtU*"$
ƒZ�ëW�y~ËÌ§sŠBŠzgÆ‚g}*g}ë
Ð!~ÐZzgŠzgYgì�XT»ÈtƒZ�»Ñ]

z‰ÜÆ‚B(,~ZzgÄYg„ìXªLâè~t
‚g}*g}Zzg7g~»Ñ]Zq-¹„gLŠZ],}~

J]ñrþ³Š8

(3 )mX »Ñ]Å™Å@*gõ

zà©gÔ÷|
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g„ƒÏZzg	áZ+¸»Ñ]ÅÑz¬]ƒÏZzgZ¤/*gzVÅ
t‚w¬Zq-`6, 15 ¸gëg¶Â‚g~»Ñ]½ã

g„ƒÏX
TÆx@Z]ä»Ñ]ÅÑz¬]ÆXÃ‚b

t15 ÆŠZ],{~9Z™Šc*XZkÐtU*"$ƒZ�½ã
‚w¬Zq-(,}Š}ÆÆ‚B»Ñ]ÅÑz¬]ƒðX
Zk--KÐ¬ÆzZu]»ñ�Š{»Ñ]6,ÃðZW,7
ƒÇZzgz‰ÜÅÑz¬]Ì=ÐƒðXtÎO"pì�
--KÐ¬»Ñ]H¶X

øgZÎg`Zzg0*kÆ¹Ð*g}Zq-
(Milky (KVT»**x$ÓÀö Lz} Galaxy ¤/z\)

ìÔ»z�T~ÑÅV*g}�X¹²O Way)

J-ßvZÏÃ7g~»Ñ]B¸XTÆx@zVÐ
~t¥xƒZ�ZÏ§bÅÑÅVKN�ZzgZy 1924

KƒVÅŠzg~ 9 ÆÖ@ÅŠzg-V~„CÙÜìXTä
¥xÅX

ëÃZ[t¥xì�øg~ZKKV$ÓÀö Lz}Zâ(,~
ì�Zq-u}ÐŠzu}u}J-Yä~gzÝÃ½ã

Zq-ÑÄ‚w”�ZzgtKVZL"g6,x̃g„ìZzg7gZ
™zh‚w~7gZ™CìXøgZÂx

\.gö
I

Zk 10 Zq-6
ÆZq-!*iz6, (Spiral) KVÆ!*CÙ~)g}6,Z3],w

zZµìXt™ZgTZzgê@Æ{�ÐZq-M^ð™ä
ÆˆqÝƒðìX

W�y~)}ƒñ*g}ëÐZãŠzg��

ÜsgzÝÆ`‰Š3ðŠï�XÎg`Æ´z{ƒ
Ð4,ŠO*g{ÌZâŠzgì�z;VÅgzÝëJ-î~

‚wÎCìXZy*gzVÅ̂ZzgñN*ð»Z0+Zi{Î** 4 ½ã
Šzg~ÅzzÐÂ»xìXZ[ÎZwtaZƒ@*ì�Z

©VÆ*gzV~ë¾§b�Ût™0*D�X
EHätx@{ZzgŠ/™ÆU*"$H�Z¤/Îg`Ð

(Ð¦/Zg™Š¬ Prism WäzZà„CÙCgzÝÃ6,ix)

YñÂz{ZLZ0+gñ�ŠgùV~I^YCìX!*Ç¸kz

AÛbÅ§bXtZq-¹„ZëZzg»gWæÅ¶̀XZk§b

(Spectrum qÝƒñgzÝÆtg3”VÃZÅx)
ë�ZzgZk~gzÝÆz{8zõ OÌ)}Zog}ZzgÇâ

g}z){(ÌƒD�XÃøg~Wç7ŠN0*CpZy

» Element Å¯I¤/ZsàY$ËìXŠN!*]t�CÙ
ZÅxZƒ@*ìZzgZkzzÐZÅxÐZkZ~$43ïGEHÃT**
YYìXZk§bÐZÅx!*ÇZ(„6øg};BÅ

�øg~TyÆgZiÃ (Finger Prints) ZèVÆ¶Ky

ÅwŠï�X
(ÅŠgc*ÄƒÐ¬Îg`Ð Helium

45Í-ê
XGG)

J]ñrþ³Š8
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WäzZàgzÝÆZÅxÐ„ƒð¶X¿U*gzVÐWä
zZàgzÝ!*z�ŠZyÅŠzg~Æ¹‚g}gZizVÃÅw™gÄ
ŠîìXgzÝÆZÅx~ZgùVÅÚ®Ð
*gzV»ŠgzwZg]¥xƒY@*ìXZÅx~¼g8-
¸T$ƒD�ZyÅæŠÐt¥xƒY@*ì�*g{~
ÃyÃyÐZ~$43ïGEHñ�Š�XZkÆ´z{Z¤/*g{ë
ÐŠzgYg;ƒc*0*kWg;ƒÂZkÅgëgÌZÏgzÝÐ
¥xÅY$ËìX

g~ƒC‚0ZâVä*gzVÐ ÆŠz 1920

WäzZàgzÝÆZÅx»x@{HÂZyÃ¹„ª]

**u!*]q¥xƒðXt¥xƒZ�X*gzVÐ
WäzZàgzÝ~Zq-„§bÆg8-¸T$�XT»

ÈtƒZ�Zy~ñ�ŠZq-„§bÆZ~$43ïGEH�
ªt*g}XZq-§bÅqzVÐF�XZk

Æ´z{tÌ¥xƒZ�WäzZàgzÝ~XZg8-
Ñwg8-»gcgnp�ªuqâb�XZkqÅÜs

Zq-„zzƒ$Ëì�tX*g}ëÐŠzgYgì
�XZygùVÆ~yÅlZgÐZyÆŠzgYäÅ

gëg¥xÅY$ËìXËÌKVÆX*g}Zq-
„gëgÐëÐŠzgYgì�T»ÈtƒZ�z{
7g~KVëÐŠzgYg„�XZ¤/z{*g}øg}

0*kWgìƒDÂZyÐWäzZàgzÝÆZg8-
Yg8-ÐOW,ƒDXgëgÅzzÐgùV»lc*

B@* (Doppler Effect) ZW, ~y»Ác*ic*Š{ƒ**eZ&ÎæF

ìX

 (Doppler (~eZ&ÎæFZW, Waves WzZiÅØzV)

ÃëW‚ãÐCk™Mh�XZ¤/ë¦/gCƒð Effect)

Z=¾ÅWzZi6,̈g™,XZ#Z=¾øg}4,Šq-Wg„
ƒCìÂZkÅWzZiÅØzVÅ�Ûŕ(,|YCìZzgZ#z{
ëÐŠzgYg„ƒCìÂZkÅ�ÛŕÁƒYCìXgzÝÅ
ØzV~ÌgëgÅzzÐ¸ZW,ƒ@*ìXZÏZW,»ZEw

™Ægi+-ØzVÆfg=vÃV6,½zZà»gzVÅgëg
7Ö¥x™CìX

Tä¹‚g~KƒVÅŠzg~ZzgZyÅgëg¥x

ÅXXŠâVt_·ƒg;åic*Š{F,‚0ZâV»ìwå�
Zz¹ÎKNëÐŠzgYg„�Zâ„øg}4,Šq-
Wg„ƒVÏXª]Z0!*]t¥xƒð�CÙKVëÐ
ŠzgYg„ìXZkÐÌic*Š{Zq-ª]Z0³Tä

~ÒyHX¥xtƒZ�KVÎŠzgìZâ„ 1929

!~ÐŠzgYg„ìXZk»Èt��»Ñ]z‰ÜÆ
‚B(,~ZzgÄYg„ìZzgâè~KƒVÆÖ@Å

(7ì6 Static Šzg~Ág„ƒÏXª»Ñ]‚•)
�¬Î!¸X

Zyx@zV»t³��»Ñ]‚•7Zzgâè~
t‚w¬7g~»Ñ]Zq-`6,g„ƒÏZzg 15 ½ã

(ZzggKg„ƒÏX Dense Z#»Ñ]¹Gb)
»Ñ]Æ!*g}~¼ZzgŠN!*'Z‹m~

)Yg~(                    5±�ÛâNX

J]ñrþ³Š8
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(47 )Îg>Z¯Zgc*]:

F,À:LLW�yÃëäZLizgÐ¯c*ìÔZzgëZÐ
zW™Æ;D�Xóó

ZvÆ{ÛƒäÅÚÆ/ð»¿áZF,Yg~

ìZzgt¿Z[ÌÓx»Ñ]~Yg~z‚g~ìX}Z#èEEL

²!äÌZK’k,zV~¸ñCZ(gHìXZ¤/ë
(Æ`ÃÐZk Astrophysics W�ãƒ43š5é EGG])

We$»ZzgZkÆ‚BŒÛWy~Òy™Š{‚]W�âVZzg»
Ng_·™,ÂëŠBÐ�Zvä¾§bŒÛWy™*
~W�ã¢]Æ›ëÃAîg6,ÒyHìX

(Multiplicity Š*ÅÑ®ZŠqzV»z�Š&ë)

(ìX E xp a n s i o n ë�»ãCŠ~Zßw;ƒ)

(ÆD~ Astrophysics Šg|].h+�z~ƒ43š5é EGG])

Z̀ZxÛ  (Three Dimensional) ZkZßwÃ@+M
(Cosmogony )*gzVÆŸ(ÅoÅ‚bª)

»ãCŠ~Ãtâ**ŠHìX
»Ñ]»Š}ÆÆ‚Bz�Š~Wä»Ãt&--
K¹g~Ìë�Zzg»Ñ]Æ;ƒ,g{mÃZW,i

(ªKƒVÆL$ÖÃ].h+D…3š5é EG]ä Quasars)

ây1ìXZkÃtÆ/»Ñ]ÑözŠÂZ**ðÅS»ð
(Zzgë%œ/qVÅßg]~Š}ÆÆ Signgularity)

‚B°æO}¯DƒñZµZµƒðìXQ
(ÆZ£òŠ!*ƒZzg Energy (ZzgÂZ**ð) Matter âœ{)

(Æfg=ï™ZÇƒðìX Refraction "H,É)
xZ’ZðŠ}ÆÆ³~aZƒäzZàzÝ»¿Z[

J-Yg~ìXtÌ|ì�ZkÃtÆ‡.Þ̀bU
Ì�XptZyŠzãCŠ~ZßßVÃÒy™D�:

J]ñrŠ8

)Wy~m( ZzgZ¾»Ñ]

¦{Ã„*îGZûYÔ©gW!*Š
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XzÝqÝ™**ZzgZq-ºm£x6,ƒ**X 1

XïFZq»qïƒ**@*�Zkºm£x6, 2

ñ�ŠÏ',ŒÛZggìX
OçtWe$ZLZkZg	áŠ�LLW�yÃzW™Æ
;D�óóÆfg=Zk;ƒÃªCÙ™Cì�Óx‘‡]

Å§]»ãCŠ~‡âyìZzg�ZyÆ£â]½™äc*
ºm™ä»!*)̄ìX

W`ÀZ7z‚Û¾ÆâCÙZkzÝÃäZg[âg~

‚ßVÆˆ[ÐÒy™D�XªÃWäzZà»Ñ]»
Zg[âg~‚ßV6, 20 ¢ZLë%œ/�z~dVÅÚÐ

³¢aÆÃA6,”ìXqD‚ßV~ 1021x193 c*
gi+-8j\Æfg=ÌtÞŠ]Bì�tu½ãgzÝ
ÅgëgÆˆ[Ð'×h+zWF,ƒCYg„ìX

&ëEL
Y

KÃtÆ_.ÑzqÑzq~ŒY@*å�
Zq-%œ/ÐWÐÅ§sÂZ**ð’góÁƒCYCìp

ÃZW,iÅŠgc*ÄÆˆtÈVƒŠH�Óx»Ñ]~ÂZ**ð
Æ**‡.Þ¢uJ-â~.c*ÎDñ�Š�XÁc*$zgƒä
Æ',Üs!zHÂZ**ðÆÛ"áZF,z̧q5+k,ƒDgT
�X

KƒVÆe~î]ätªCÙHì�Zk

zÝc*;ƒ»%œ/øg~ZKKV„ìX*gzVÅñŠ
p´V�ÑàZzg†!Û™ÒZgnÐÃWC�Zk|

»'×h+o]àC��øg~KV„ZkÂW»%œ/
(pŠë Space and Time ìXaèiâVzkV)

(ìÔËZzgKVÐ Isotopic ëÈ]) ' Z§Zs

x@{™äzZáÃÌ³̧ÃWñÇX
ŠzâV¬Ý~7¾}ÎZÃðZ÷        
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$¨45é GG
GEStŠgCZ%ì�}.ZÅ‘tÔ»Ñ]ÆCÙÃä~
ñ�ŠƒXŠg|Z¤/Zg1VÅ®ZŠ~ñ�Š*gzV»ç¤

HYñÂ¥xƒÇ�tƒ**‡&ÿEL',ŠZ“wZg]Zzg"
C{ÂZ**ðÅW0+ÉVÆqïƒD�X‡Š§ÇäZy

»V6,Ì‘‡]aZÅ�XZ+‘‡]»z�ŠÂZ**ðÐ
¯c*ŠHìX$¨45é GG
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CÙg{¦/g~$©ø
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ic*Š{!*glƒðXDÙZgzVhuZzgDÙZgzV¸T$ƒñX

7gZoæŠÆaWÐWc*X¹ÂqÑ]~¹¼
HŠHX

1111¼¼¼¼----VVVVƒƒƒƒZZZZ::::
;B»™̂ahc*VZzgš/}Z@*ga‰ÅšiðIVÃÌßN*X
i-gŠñÂ•çEO]ghŠ~zg:áàX
¼»V6,ÇîVÌ»Ô#d$ÌZzgF,¹Ì»X

<0*õÎ»•XZzgŠkzZÑZq- 7» 0*õgzkVÅ
DÙZgJ-»•X

YâgzVÆ#}»™ZtuÖäZzg0*ãÐvÆ

aßÍVyäGg{ÎgzBÌŠc*X
gKgKæŠ‰aÃÍŠ~ZV**Ô0*ãÑŠbÔ¼3he

zZáêVÃÑ™à™Šbz){6,ñKgSàIX
u»gÆ¤/Zñ‰3äÆ÷ÃDÙZgzVgzkV~

œŠHX
˜VÌ�ÌïYåZkÅag~™àˆX
e1ÌZzgg{iãÆ"ÑgçA‚tWñX
ZÃJÅ?g~Ð�ìR,�ÔeÒVZzgZq-{m

eÆ¿Æt̂¶ZkÃ/W‚ãÅw™™zhzVgz9
ß^a‰X‚Šð�VÆ0*kÐ',WæÌƒñÔYõ
^g„ìX

)±ageZÃÌ;B™s™äW‰X
(„Ìp[¬ZzgWÐÌ`ä»6,z¤/Zx¯c*Yg;

ìX

  2019 Ñð �âx)Ô5Š‹ ‰^ñß‹ QgŠz 27

J]ñrŠ8

Zv'ZzgZvæŠ

6,zW)w¾]Ô~



  2019 Ñð �âx)Ô5Š‹ ‰^ñß‹ QgŠz 28

¼¼¼¼----VVVVÌÌÌÌƒƒƒƒZZZZ::::
˜VñR,Çhc*VÑ**Âƒ@*Zzg9~™ä~ŠØZg~

ƒCz;V6,V»ðZ@*g}‰XTÆ%Ãðïe„
:¶X

ZKYy6,ö™ŠzuzVÅY3XðIX
ÔƒñßÍVÃgz1ÆapŠÌÃŠ7,}Zzgœ

Z\kŠzâVË‰Xc*Q»x[ƒñX
-VÅŸæŠÆaŠzZÔ3âVÆ‚BWNX
eZËÔZ

+C42.ç
E

EGEGÔ̄YÔ0*˜VäZKYâVÅ6,zZ{:™Æ
oÅW',zXðX

Å 85 ƒTÞI^‰ÔyË‰1NZgvK~
Zz‘qg»¤/2¤/¦$ŠHX

ÅšiðIV6,¾™ßÍVäY3XNX
À}vg™0*ã\X
ØzVäpŠÑ™Z+(NŠc*�Yy$»̂X

ttttYYYYVVVVƒƒƒƒZZZZ::::
i²!Zzg!*ŠwÐYZq-‚BZzgZâic*Š{!*glƒZq-
„‚BÀ˜7ƒDX1Zk!*gƒŠHXtŸŠ*~ƒg;
ìX

�yzZà6,Âz 14 −Í×VZâ!*gßƒ_‰�
7Š~ˆX

dZzgk»^ŠñX0*ãÆgZ5~yvuZzg

ƒTÞ¯äÑXö8Ði}ÃZzgâjwÃ0*É
4-£4è GG

GEÐ½
Šc*X

dzwZzgem,wÑ™¸g~�`Nâjw$+ÑX
NhzVÃÂhŠc*Zy~”seZwŠñXÅèÔ!ðZzgÑè

Æ(,}(,}  Æ$zgNhzVÃ!0*ã·áŠHZzg‚B
ßZ#Zz™ðÐnWñÂgZ5»ƒ¼n{™D‰X
W!*Š~Ì(,SX8&+-VÃ$zlgZ2V~$+ÑX

æãZzg(jVÃšäÆa9c*ß»V6, ZŸ°W
g;ög¿X

˜VgLgL;àgzŹu0*zgö.$“W¸
z;V(,}(,}e*Zzg0*zgö.$¯ñX

ZF,Zôß/*ìXZkÐF,¹Ågëg¢zg]ÐÌ
(ÅÌæŠá Dynamite ic*Š{!g¿ˆZzgeZ#-)é JEV$Å)

™¹ic*Š{š«ÅIX
Šg]ä¹ÐŠgCz‚bŠñ¸XZy»

¢zg]Ðic*Š{ZEwƒZXŠg]äÌfgZ‚'×Z`$+ÑX
é›6,ÁZzgè<ØZzg…6,ic*Š{»xƒZX

(Ïöp[W™r‰X

tttt7777HHHHŠŠŠŠHHHH::::
�yÅWÇ„ÃZ¤/ÃZ0+ZiÌ™,ÂÌZq-Âx 14

ƒ**e�˜V(bZzgo]qYc*™DƒVX

ðÔ0*ãZzg3**Zzgg1ÔIäÅoƒ»VÅ
¶K0+„YV7¶X
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6,.ãÂW$Ëì1è}Zzg$+çl6,ÎxÌ»
§iZzgoƒZŠZx¯**åX

o«pgzVÃwZŠñYäÆa§&ðƒVX

JeZ�c*Šzu~ešV6,VàwZîV»âK¢5½jè
E

GIEX
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ŠH�Z[gZ3åÆa$+w[ìXÍgOcgezn,y~
gZìZzg)6,Zã(1hSgZì0+~~tƒZå1Z[ŒÛd$

‚ßVÐ6,ZãgZì~Q0*ãW[ìZzgZ(¹»y 15

~ƒZìXZkÐ$¢8åX
ZY»x™äzZßVÃZÅxZzgyZ[zZßVÃ$+**xH

Yä»»xX
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Šg]Æ‚BÕZzgâjwÆ‚BèZtÃgzuŠ,
ÐX
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NŠ¶Æaoƒ{m‡ây¯NÐX

X»ƒ»ƒŠHZyÃZCNÐXpZ{aÔ1hñÔ
úg]c*%ŠƒVÐXZ(Ë%ŠÌ(,}»x»ƒÇX
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+C42.ç
E
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gLe*ÔgL0*zgö.$ZzggK×„ÎN

ÐX
˜Vœ—ƒVz�(bYÃXzg:7X
CÙy~»xÅoƒ(ÐZYi]ZzgZYi]¢~X

ßZYi]6,wZ»Zßw‡ìƒX
o]qzVÅ2ÌZzgZyÃZq-{m¶KãŠ~YñX

Zzg‚Šð�VÃÌX
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�X
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¾ZxäWçÅw™SŠOQŠOŠ¬Zzg1Ñ:
LL~	áh+"ƒlƒŠHåX=Z\kìXóó
LLgeg’X!óó»Šgä¹XW\"ƒl7
ƒñ¸ÉëäW\Ã"ƒlHå!óó

LLYVX?óó¾Zxäª]Ð¹XLLHvg~

Î‚Ì~ZÏ§b¶âV»ZLwHY@*ìZzg?ßv

kq-¤{YVƒ‰ƒ÷Zìwì=ŒVÐ»
e’X÷ZŒVŠx•g;ìXóó

LLgeg’Xóó»Šgä¹XLLëW\Ð¼Zë
!*'™**eT�X…Z\kì�W\Ã"ƒl™**
7,ZXpZkÆÎZeg{ÌÂ7åXëäW\Ã?CN*,̂
™äzZàZq-ŠzZLLZz[àzZyÔ»ZbŠc*ìXä
4J-Zk»ZW,gìÇXZkŠzgZy�!*'ë™,Ð
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	áÓäQZq-†k¾ZxÆ;B~†Šc*Zzg

1à:
LLZk!*gzT~¼7Ô"„ƒ™8k!óó
LL„ÃyÁh™@*ìX!¾Zxä†kƒŠVÐ
Î1XQ†kgnpƒñ1Ñ:

LLZ[=Cî�?HeTƒ?óó
LL~eLƒV��¼~¼VW\ZÐ¨gÐ
Fgg�XøgZÑW\Ãvyà**7ìXóó

LL¼Ô~_è NEg;ƒV!óó
LLW\Zk_5éGOg}6,Zb�XW\el,|Î',kuŠ
’ÎDgì�XŒVÅgÌzgzZc*]ÔŒVÅ
çÑ]W\ÆnZbìXW\ÅŠ*6,ZK̈ypŠ»x
™@*ìÔ{0+Zy¯™gLìXŒVôzVDÙZgzVÄZŠ

Zzggz#$Ýx�ZzgZK̈y¼7™@*X„CÙtÎ‚Ì
83ï EEOGìpZq-Z+83ï EEOGT~Šzic7æ{ìXÄZŠ
Ýx�ZzgZK̈yW‡XpZK̈yZk§bÑegZzg6gƒ@*

(9 )mX  0VÅŒz]

‰^ñß‹Ò1�Û^…æ7‰1ZÖgZW,Ô5Š‹



  2019 Ñð �âx)Ô5Š‹ ‰^ñß‹ QgŠz 31
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™}ZzgŒV].z4»ƒ_ìX

LL;VX!¾Zxäuh™¹XLL„CÙÂtƒsìÔ
pZkÆ!*z�Š¼ZK̈yZ,��ZCZK̈ãhÔ
™**eT�Xz{{0+ZyeT�XpŠ»x™**eT
�XÄZŠzVÆZ`àC7eTXóó

LLQ?¼™DYV7!óó
LLëÃÒ™gì�Xpë6g�X›¾Zx

W\ZkÎ‚Ì~6�X¼²Og{™„W\ŒV

ÆqÑ]™ÃÐXŒVg{™Z¤/W\Î‚ÌÆÜs
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Šï�XQz{ZK̈y_.!*]!*Ç7g‚rXáÅâ#
ƒY@*ìXz{ÜsplgxY}ìXpZ{Ëqª~
gì!óó

LLßvZ+ic*Š»VYV',ŠZ“™D�Xóó
¾ZxäÎZwHX

LLßv6g�XZ7Î‚ÌÃâ'7,@*ìXZ¤/:

â3Â‚V6,z[áìXóó
LLßvŒz]YV7™DX!óó
LL~z„Cg;ƒX�¿Î‚ÌÐpl7ì

‚rZjZeZkÃ‚r´`?m,™@*ìXZ¤/ZkäZïg
™Šc*ÂZkÐÓxg¬táàYC�Zzgz{Gzg

ŒÛZgŠc*Y@*ì!óó
LL=¥xìX~Zq-GzgÐï[ƒV!óó
LL¾Ð?óó
LL~Zk»**x7CYX?WÐ¼!óó
LL�GzgƒY@*ìX‚rZjZeZkÅˆl~

gLìXZzgZ#z{MìÂi',Š4Zk»‚r´`H
Y@*ìªZkÅ,åîg6,ps™Š~YCì!óó

LLZkà~ÄGzgƒVÐ?óó
LL=9®ZŠ¥x7X0*õÎZzgZq-DÙZgÆ
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LL÷~âVZzg!*\‚~%‰¸X÷~6,zgl

ÄZŠzVä„ÅìXÄZŠøg~ŠN¸w¹�{§b

™Mh�Xpz{âVÅŸ7Š}MhX¸zzì�

=ÅgWc*Â~äÎOÑzqH�tŠ*tìXŒV

ŸYV7X&B3ïEOGYV7XŠƒ}Šƒ}÷~™~
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LLZyÆ!*g}~Hì?óó
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™Mh�?óó
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ZgZŠ~ƒX�ZkÎ‚Ì»Ýx:ƒ!óó
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LL7›¾ZxXW\Ð47g…ï7YX

W\~¢ð
GO]ZgZŠ~ìXW\Zq-Z,_5éGOg}ÐWñ

�˜VZK̈ygzLV»Z`7ƒ@*XW\~`V

',ŠZ“™äÅ¸]ìÔ̂Å&¢AìXW\ZK̈ã
].z4»

&Bgê EO¶Ky�›¾Zx!óó
LLZzgvgZìwì~vg~7g’ÅgZñJw

™ßVÇX~ZÚZÛ7ƒX!óó
LLZÌ7XZÏnëäW\ÃLZz[àzZyó»

ZbŠ}Šc*ì@*�W\ÃtWc*Š:gìX=¢ì
¼²OZkÎ‚Ì~g'ÆŴ\pŠøg~§s

WNÐXW\ÌZÏ³6,qÐT6,ë�!óó
LL÷Zũxg;ì!óó
LLä4¦/g`�X!óó»Šgä{~ŠÙ

ƒñ¹XLLZ[ŠzZ»ZW,ƒg;ìXW\<ÍZN7X

ic*Š{Ðic*Š{P²»²OÑÇ!óó
¾Zx4ŠHXZzgkq-Zk»uZq-§sÃe|
ŠHX
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i}ÆÍáÃZ¤/Z”V~!*†YñÂƒÐ

Zzg (Mantle) Ô½ÐnÅR (Crust) Zz6,ÅRÃÅ
~„HYYìX>Æ_. (Core) Z0+gzã%œ/

ïFØzVÅñ�ŠÏÜsÃgÆZ0+gzãzZzg™†~
Šgc*Äƒð¶XLLÕóó~ïFØzVÅñ�ŠÏnzx

( I r o n ¶XpZq-5ïÆ_.W],yW‚[+
ÅZq-ºm̂~t&¢AƒCì�z{i} Oxide) 

ÆÕ~ÌZKïFpçVÃôpgÄnX
(Magnetic Fields) øg~i}ïFØzV

Ðy~ƒðìXZyÆÃZ+}¹�XZyÆfg=
i}6,ñ�Ši0+ÏÜðfgZ]ZzgvyŠ{ÃúVÅZj+Zg‚ã

ÐôpgSìX¼ŠY0+ZgZK‚„õ0™ä~ZyÐ
æŠqÝ™D�XptxpsƒCgS�XZkn
‚0ZVZy6,š/~Ãgnp�X

Ri}Ð (Source) ïFØzV»ãCŠ~]g

bDÙZg³¢anñ�Ši}»LLÃgóóZzgøg}ŠñVÆn
Ð35 ñ�Ši}»™†ìXi}ÅZz6,~RÐn

³¢aÆŠgxyñ�ŠÕ~ïFØzVÅ¿ 2900 

ŠZg~!*ÇÌ7ìXpZq-].h+ïÆ_.Zq-W],y
ìÔÆZ0+gt (Hematite) W‚[+T»**xKN*V$

&¢Aì�tÕÆZ0+gÌZKïF&6VÃ!*¹
gÄYìX

ZkŠgc*ÄÆ»x[_·ZzgŠ!*]Æfg=%õ
6,ïFØzVÆz�ŠZzgZEwÃÌ4Z0+Zi (Mars) 

~ŒYnÇXYèi}ÆÕÅ§b%õ6,ÌïF
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‰Z%ZnZ,ƒD�XÅZÝ¥x™D™D

%!ŠxÂhŠêìXZzgeZË6,.yƒYD�Xp)
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LL;V‚tqÁZzgZk»zik,Ì6ðâœ}�&
Šg]»7{ÈMh�XqÁe~WËg'EÀZŒc*e~

Z+Z}Zzgzik,g'EÀZŒc*WgZ+Z}B@*ìXe~Z+

Z}Ë»x»u»g™@*ìZzgQzik,Zk'Æ_.ZâY
»g™ZÆZÐ¯@*ìX

LL!*YZq-6ðâœ{>t»x¾§b™@*ƒÇ?óó
†Zvä7Y

LL‚0ZâVä¥xHì�e~Z+Z}LLDezg-V

ÐµZq-S̈Å§bƒ@*ìT6,Ãei!*y~èƒð
Ryl¥â]»YZ:ƒ@*ìXt¥â]:ÜszZ−+Å

åS:]Æ!*g}~ÉZyÆÌŠZŠZÔ6,ŠZŠZŒV

Ÿñ8aþ³þ³^¨Œ
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J-�!*zZWŠxZzgZâVjZJ-ÅS:]Æ!*g}~ƒC
�XZk6,ZâeƒzV¥â]ƒCì�Z¤/ZÐe~Ãe
™ÆZÖpÅßg]~–YñÂZq-7g~Ñ$k,~»g
ƒ$ËìX

e~Z+Z}Zk¥â]»ZEwZkz‰Ü™@*ìZ#
ËY0+ZgÃ¯äÅÑz¬]ÅYCìX‰Ëa»u
»g™Dz‰Üz{ð™@*ì�Zka»ŠHƒ**e’Ôz{H
ñN*c*‹ƒÔ»Ñƒc*ÍgZÔZkÅW\VZzg!*ßV»g8-÷ƒÔ
¬Š'tƒVXZ¤/ZÐFgc*VƒVÂ““z){Xtu
z{ZLzik,ÆjZá™@*ì�ZyƒS:]Æ_.
−Æ»g{âV~¢zg~ZâY»g™ÆZkaÃå™Šê
ìXËYäCc*X

LLtÂW\äZq-−Æ
!*g}~Cc*ìXŸÂZq-−

ÐáC7ƒÇXZÐ¯äÆ
nÂZzg¹ÐK¢zg~ƒV

ÐQHtƒZyK~Ìƒ@*
ƒÇ1ù?óó

Z^äY'e;X
LL¬−ÅƒÐZâ¿
p!tì�Z#z{Zq-ÐŠzZzg
ŠzÐeg~„ƒ@*ìA$ZL
Z0+gñ�ŠCÙqÃ„™Æ6

KÃŠ}ŠêìŒVJ-�e~

Z+Z}ÌZKƒÉ»8¯™ZyK~v™ŠêìZzgZk
§bÓxKŸÃ¯äÅ&¢Agnp�X

6KÅZq-!*]¹„Ðìz{t�Z#ZyÅ
®ZŠ(,"@ìÂz{¹Ð¤/zƒV~#$YD�Zzg
QCÙ¤/Š{ÆKŸÆËºm{Ã¯ä»»x™D�
‰Z¤/Zq-¤/z{ÆKAc*V¯ä»»x™D�ÂŠzu}

¤/zƒVÆKŠwÔW@ÔŠârZzg‰¯D�XZk

ÐÌZâ¿!*]tì�CÙ¤/z{ÆK~Ÿ»CÙz¯ä
Å&¢AƒCì1z{ÜsZq-„{Ã¯ä»»x™@*
ìXfgZÎaZ¤/W@¯äzZáK!*wc*Ac*VÌ¯ä
”ÂëùƒYDX=c*ŠWc*ZgŠzÆZq-Z¶gZz[~

ÃÂZq-Ì̧’¶�eúguÆZq-¿ 2019 âga 3
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Å**u~ŠZ-$òWc*åTÅzzÐz{Šz‚wJ-1
~2g;XeZËzVäW6,c™ÆZkÅ**uÐŠZ-$
ïÑA$QÐWgZx5Xøg}ŸÆCÙ{»ÇVuàCÌ
Zv»¹(,ZZˆyìTÆn…CÙŠxZk»]ZŠZ™**
e’XóóËYäCc*X

LL!*YëäŠ¬ìLLaZ,ÌaZƒD�
�ZyÆ;ðVÔczV**u»yc*Šzu}”V~¼Ú
ƒ@*ìXZkÅHzzƒ$Ëì?óóÄä7YX

LLZk»Ètì�ZyÆe~Z+Z}~Ë
zzÐÃðyZ!aZƒYCìZzgz{ÇÐ¬7
Š}YTÅzzÐŸÆ”V~ÚaZƒY@*

ìX

?tYy™$¨45é GG
GESªZyƒÐ�ZK̈âVZzgZyÆK

Åi0+Ï~¹ic*Š{�Ûtƒ@*ìXZK̈yÂ,Zô',k

Ìi0+{gT�1ZyÆKP̧Vˆ„%YD
�XóóËYäCc*X

LLQ>ßvi0+{ùgT�?óó†ZväªZy

ƒDƒñ7YX
LL6,ZäK%äÐ¬ZK(6KÃŠ}

Šï�XH?ÎaMhƒ�vg~¢Üs*õŠyˆ

„5ƒYCìXóóËYä¹X
LLtÂzZª(,~Ð!*]ì1…Zk»èYV

7¸?Z^ä7YX

LLèù−ÇKÂÃ„7WDX�%Š{
ƒYD�z{Z�ä„ŸÐQYD�Zzg6ZyÅ
(áfe�XóóËYä¹X

LL7Í/õ FGtÂ¢ÆK»ƒZ1�KŸÆZ0+g
%DƒVÐz{¹VYDƒVÐ?óóZ',Z(ä
7YX

LLvgZÎZw¹ZYìXzZªŸÆZ0+gZy

%Š{KÅÌð"u¢zg~ìT»¹ZYZOx

øg}Ÿ~CÙ(ÔƒñpyÆfg)HŠH
ìXZkÆnëZLaZ™äzZá»AÌ]
™,ÁìXøg}pyÆ{mfgZ]�CfgZ]

BD�Zy%Š{KÃ3™»™eZs�XóóËY
äCc*X

−Å¹ãsã¹„ŠNZzgªZy™Š¶zZà
¶XaeT¸tZÌYg~gì1ËY!*YätÈ
™ZÐ»™Šc*�Zk¶−ÆÚ¿]ÂZãic*Š{�
�	áh+L»„:ƒV1Z[ic*Š{F,!*'Zâë{��
	áh+vg~™„~:WNÔZrVätÌCc*�Š*½
Æ‚0ZVW`ÌZkpgŠ|−6,guaÆfg)

ðZk -$5!*'¥x™gì�XZ#J-ZvÅ¯ðƒ
Ðz¾d$qÆZ0+g|ÓxgZi¥x7ƒDtŸ
-V„Yg~gìÇX

Ÿñ8aþ³þ³^¨Œ
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(Resultant Vector) ââââ°°°°\\\\))))44440000îîîî GGGGGGGG

Šz\)40î GG�Ô��Zq-„ Zzg �Ûn<�
ÐÑzq A

…3š-ö EJlZgÃªCÙ™D�ÔZzgZq-„aW¸i
ÆŠgxyiZz× Q Zzg P ƒgì�XZyŠzâV\)43ð G

GV

Ã̂VÆîg6,ZEw™ÆáZi~ZÑ Q Zzg P ìX q

Hq»g™D�X
Zq-AC ~zF, ABCD ZkáZi~ZÑHq

Æâ°)ù·(ÃªCÙ™@* Q Zzg\)40î GG P 
\)40î GGì��\)40î GG

ÐªCÙHŠHìX ìX&

»g™D�X CG ÐZq-ÀŠZênÅY+$â C`

Zq-‡'.0î JGZ²Zz"0î GJ[ì8g)4è EG DACG Šg`!*Ñ{�~
¢45é E

G
I¨g_ÆXÆ_.Ô

-----(1)

-----(2)

p
-----(3)

~̈g™ä6,Ô DBCG Šg`!*Ñ{�~

Ÿñ8aþ³þ³^¨Œ

(8 )mX   ãCŠ~‘ÐêL…3š5é EG]    

(Vectors And Scalar Quantities) �Zzg)�lZg,

eZËZ/gæ{yÔZ%ZîC



------(4)

Šg`!*Ñ{�ÐªCÙƒ@*ì�
AC = R 

AB = P

BC = Q

(~Óx©gpp6,Ô 4 )zZ])

Æâ°\)40î GGÃªCÙ™@* Q Zzg P tŸ‚Šz\)43ð G
GV

ìX
~¨g™ä6,Ô ACG ZÏ§bÐŠg`!*Ñ{�~[

PPPPZZZZëëëëZZZZ˜̃̃̃qqqq]]]]::::XXXX
::::XXXX (Unit Vector) ZZZZ»»»»ðððð\\\\))))44440000îîîî GGGGGGGG (1)

Z(\)40î GG,ŠgZ»ðƒÔZÐZ»ð\)40î GGë�X

ƒCìXZ+qª Ãð\)40î GGƒÂZkÅŠg Z¤/

ƒ@*ìX zZÑZ»ð\)40î GG Å‚0*c*Yä ~\)40î GG

Zkqª~Z»ð ƒÂ  = xi + yj + zk Z¤/
\)40î GGŠg`fsƒ@*ìX

::::XXXX (Scalar Product) ŠŠŠŠzzzzŠŠŠŠ))))����¢¢¢¢[[[[ (2)

ŠzZ\)4/õ G
GƒVÂZyÆŠgxy¢[ Zzg Z¤/

Šg`fsŸÆÆ_.ÅYCìX

Zq-iZztì�\)40î GG q ŒV

ÆŠgxyñ�Š Zzg

ìX
Z¤/

 = x1i + y1j + Z1k  

Zzg

 = x2i + y2j + Z2k  
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ƒÂ
\)43ð G

GVÅZSb¢[™ä6,qÝ Zzg

ƒäzZà…3š-ö EJlZgÜsZq-°ŠƒCìXT~‚
Ñiò7ƒCXYèqÝ¢[)�lZgƒ@*ìXZÏn
ZknÅ¢[Ã)�¢[¹Y@*ìX

::::XXXX (Vector Product) ����llllZZZZgggg~~~~¢¢¢¢[[[[ (3)

ŠzZ\)40î GGƒVÂZêŠgxy� Zzg Z¤/      

lZg~¢[Šg`fsŸÆÆ_.ÅYCìX

ÆŠgxyñ�Šì Zzg Zq-iZztì� q ŒV       

ŠzâVÅ4VÐÀ˜ƒ@* B Zzg A Zq-Z»ð\)40î GGì� n Zzg

( N o r m a l ìXZÏnZkZ»ð\)40î GGÃÀŠ~\)40î GG

¹Y@*ìX Vector)

 = x1i + y1j + z1k  Z¤/

 = x2i + y2j + z2k  Zzg

4VÅZSb B Zzg A   

¢[™ä6,qÝƒä
zZà…3š-ö EJlZgåZq-�
lZgƒCìXZÏnZk
¢[Ã�lZg~¢[

(Vector Product)

¹Y@*ìX

(Vector ŠŠŠŠzzzz\\\\))))44443333ðððð GGGG
GGGGVVVVÆÆÆÆŠŠŠŠggggxxxxyyyy����llllZZZZgggg~~~~¢¢¢¢[[[[

ÆÆÆÆnnnn¦¦¦¦ññññ;;;;BBBBXXXXZZZZhhhhzzzzÆÆÆÆ‡‡‡‡°°°°{{{{::::XXXX Product)

(Right Hand Screw Rule) 

ŠzZ\)43ð G
GVÆœ�aW¸iÐ Q Zzg P Z¤/

ÀŠU¦/gäzZá¦gZC"gÃ¦ñ;B~Zk§b

ñ,�ZÄ_V
²�+ö
Y

ƒðƒVZzgZùV!*CÙ�ƒZƒÂ
²�+ö
Y

ƒð

ZÄ_VZhzÅ¤/ŠÙw•Å‚ÃªCÙ™C�Zzg!*CÙ�ƒZ
ZùVâ°\)40î GGÅ‚ÃªCÙ™@*ìX

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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Zk‡°}ÐØ¸ì�Z¤/ËZhzÃ{c*à

Å‚ÀŠUZ0+gÅY+$ R Z0+Zi~ƒc*YñÂ\)40î GG

ƒCìZzgZ¤/ZhzÃ#³{c*àZ0+Zi~ƒc*YñÂ\)40î GG

åR Å‚ÀŠU!*CÙÅY+$ƒCìXZk§bÐ R 

ÅRÐÀŠU¿™@*ìX Q Zzg P

\\\\))))44443333ðððð GGGG
GGGGVVVVÆÆÆÆZZZZbbbbZZZZññññ¥¥¥¥

((((::::XXXX Resolution of Vectors))))
ËÌ\)40î GGÃQkÆZbZY~„™äÆ¿Ã

(¹Y@*ìX Resolution) ZbZñ¥

Ã!*nKM Zzg ŒVZEwG‰ZbZ

(ZzgÀŠ~:æENE Horizonta l  Component Q|:æENE)

Ã θ (¹Y@*ìXZzgiZzt Vertical Component)

(¹Y@*ìX Direction of Vector Å‚) \)40î GG

Zq-‡'.0î JGZ²Zzt[ Šg`!*Ñ{�~
ìÔT~̈g™ä6,Ô

SÏ§bÐÔ

Šg`è!*ÑŠzâV)zZÂV»%,™Æù·he6,Ô      

Å‚Ì¥xÅY$Ë SÏ§bÐ\)40î GG

ìX

)Yg~(
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ŠZ*yÆ_.Z#ZVgƒ,œ~Æz‰~Û

*�;g¤/-iä{0+ZãlQƒc*ÂŠz¹Zëq,gzú
ƒNX«t�ZkÆ!*\8-,ç EGE;g¤/-iä�.e$¨gÐ
˜RƒñÏÃŠNg;åÔZyegZâðwVÐ¦/gZX»
pZ[„ic*Š{F,ñ].ŠÙ�ZzgŠzu~t�ZkäZywV

~Z½äzZà!’q-Ãißg]Š¶ÆnZq-Z+
áZzgÄ6,»xÑzq™Šc*�#d$ÅZ’ZÐßvZEw

™gì¸XªŠJÇ¯ä»§iX
Z’Z~ZÐZŠ~g6c*ŠJÇZzyÆZq-õÐ5

Distaff Y@*å�Zq-	á}.Zgr~?g3ƒ@*åXZÐ
ë¸XqWzZág8c*ŠJÐÃZq-Zzgr~?}Y@*

c*$¹Ðö
G

ë¸XZk§iÐ“W Spindle å&
~(Loom) zZáŠJÐÃÀZ“WÆn6~c*ßx

ZEw™D¸X
',k;',kÆŠzgZyZk§i»g~4~ÑðˆX}
ÏÃZk§b·HŠH�z{Û8-6,x̃nXÛ8-Ã
ƒäÆnZq-ezg~Ã(;/õ FXGÐ%1oHŠH‰;BÐ
ƒc*Y@*åXëƒäÐezg~Å¤/ŠltƒC¶X
Z#�ÏÅ¤/ŠlZzyÃg8c*ŠJÐ~#$™Ï6,

Šî¶XZk‚Š{ÏáÃlQ¹ŠHXT»ÃZ+{tå�Šz
Z�ÛZŠ»»xZ[ÜsZq-�ÛŠ™YåXz‰ÜÆ‚B‚BlQ
Š*½~’ŠHXœ-VÆ^~ÜsZÚƒZ�ãCŠ~

em,Zí~p~WðZzgZq-Åbw)ëƒäÆn(
ZEwHYäÎTÐlQ`äzZáÆŠzâV;B»x
ÆnWiZŠƒ‰XZkáÃ_5½ið Gãzsc*_5½ið GãlQ¹

YÆZzb~-g\~%ŠZgƒZX_5½ið Gã 1500 ŠHXtlQ
lQ�{ÃZyÆZzyc*Î]ÆŠJÇÅ»g~»4+fg=

Ÿñ8aþ³þ³^¨Œ
 ¤CÙµgÃgz¹

xZXŠZ] 100
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åpZq-6~`äÆn&Ð0*õlpV?Ú»x
Å¢zg]gSZzgQYyÆ©~Z½ZX

YyÆäLL#ÓªóóZXŠÅX�6~c*ßxÅF,¹
~Zq-ZëZºZqµX‚Š{ZzgW‚y/V~ZkÅ

zŸs#-Vƒ$Ëì�ßx~ŠJÍVÆ@*äZzg!*äÐ
ÀZ¯Y@*ìX@***ÆŠJÐMð~ƒD�²!*ä»
ŠJÇZq-ªc*QÅÆfg)ahZðÆgc6,@*äÆ
ŠJÍV~Ð;ðVÅæŠÐ¦/ZgZY@*ìX!*ä»ŠJÇ
QÅc*°ìÅ**à~¦8ƒ@*ì�ZEwÆŠzgZy•`

Y@*ìXYyÆÅ#Óª»ÃZ+{tå�!*äÅahZð
¬Ðic*Š{ƒ̂Zzgt»xÌŠzkHic*Š{gëgÐ™**eƒŠH
Yèª}éîg6,!~Ð¹¶Xßx~ZkF,¹Å
$+zªZzyc*Î]ÆŠJÐÅâ8-(,|̂XŒVJ-�
lpVÅæŠÐqWzZáŠJÐÅºaZƒ̂X

Yy;g¤/-i‚Š{WŠòåZzgQZz[ÆW¸iÆŠzg
~i0+Ï¬™g;åXz{ZzgZk»{0+ZyLLywŠ„»g~óó»
z¸XÈt�7gZ{0+Zy°ì»»x™ÆZKu

Ÿñ8aþ³þ³^¨Œ
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»ZOx™@*åX;g¤/-iÆyzZáZzyc*Î]Æg8Ã
»]™ŠJÇ¯DXQŠJÐ»ÀZáCXÀ}»Zq-ç0*g~

;g¤/-iÃ{xâwZzyc*¾k‰XZzg¼²OŴ™ZyÐ
ÀZyh+©8Zzg¼'×h+{xâwZyÃ�Ûz|#™ŠêX

;g¤/-iäZq-Z+á¯ðTÃÜsZq-�ÛŠ`™
Y~ZkÅ 1764 àz‰Ü¹ÐŠJÐ»]YåX

Z’ZWJ$¹Òð
GVÐƒð²Zk~'×h+$¹Òð

GVÐ»xheÅ
Röñ�Š¶Xç0*g-VZzgÎŠZ¤/zVÆjZáÐtZq-
¯g~»x!¶X;g¤/-iäŠJÇ»ãÅtá¯**ZzgŠ
Ñzq™Š~@*�yÅWæã~ZŸ†ƒnX

Z##ÓªZzg»ãÅÀÜ}ZºZ¬]Å
$+zªâwic*Š{“WÎ²œZzgz‰ÜÁ4ÂywŠºgzV

ÆnZkÆ}òn{ÁCkƒäÑXOç;g¤/-iÆ
7,zÏŠºgzVÆnZkÅZXŠpÙ»‚âyÁZzgps

Y~;g¤/-iÆy6, 1768 z}.	á]Æ‚ñic*Š{ÑðX
úƒZZzg‚g~�ÂhYhŠ~IX

psiŠ{{0+ZyÜkã™ÆâÑ`ŠHZzgz;VZk

äZKZXŠ™Š{áÆ‚BZq-‚Š{ÏÐï
c*ŠJÇ»ã»»g{:¯1XpZXŠ (Spinning Mill) 

zZºZ¬]Æ!gëgZzgJ£¨ÆŠzg~ñIÇîV

Æ‚Š{Ð°ìÃz{»x!:ïmT»z{,ZgåX
œ-VJ-Zq-„Z0+Zi~g'zZàÂðÆ®~

«%ûZq-¹(,~F,¹ÑäzZá;g¤/-iÆ0*k·y

YJ-°ZpVä 1770 YÐ 1764 »CÙ�Ziñ�Šåp
ZÐ¼Š¶ÐZïg™Šc*ŒVJ-�Zkäàz‰Ü
Î!Ï`äzZàá»g™àX$+¬tƒð�z{WJ$¹Òð

GV

zZà¹Ï�¯™Ö@[åXZ#Zkä¼Æn
ŠgpZ„Š~ÂZÐtÈ™šŠ™Šc*ŠH�ZkÆem,Zí6,

Œ¹Ï�¬Ðñ�Š�X¹Y@*ì�
20,000 Y~ZkÅñ]Æz‰ÜÜs',¤6~ 1778

120 Ðic*Š{Ð��ZEwƒg„‰X~
˜tzZáÏ»x™D¸X

YÆ‚{ÅÃb 1 7 7 0 @*ëÐ�Zzg
�Ã8-~WäzZà!~ÅŠZ*yZk%³6,»:ƒðX
»ãZzgÀZ“WÆ{~Ð�Zzg#Óª¡Z’Z
¶X»ãZzg“WÆZ¬6,F,¹Æ¹Ð*g}Z½ä

zZá¸XZzgQ¡Zq-‚{ÐÌÁ²O~tF,¹Zâ
½7g¶�ZkäçÑ}ZzgZ�ÛZŠ~¸]ÆZEwÆ
§iÃåÆnps™Šc*X

ugleWgugZV$äz•¯äÆ»xÐZ’ZÅ¶
pQpŠÃZ,»xÅ§sáŠH�Ãb6,zë~
ƒÐWÐåX;g¤/-iÐZ:©gppzZáWgu

gZV$äáÅ¤/Šl~Zq-ZqŠ@X�¼Zkä
Y~¼™Zc*z{LLzZR,�Û*óóåXZq- 1769 Š¬Zzg

Ãbá�;BÐ7É0*ãÅ¤‰ÜÐ¹¶X
ZbzVÅZq-šÃT~YyÆÌ	áïåÔWgugZV$

äLL»ge8-ÐßxóóJ-7g~ÅÃF,¹c*CZzgz¯ä
Æ»x~ÎŠ~X

Ÿñ8aþ³þ³^¨Œ
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ic*Š{6,zëZzgÁÐÁZ�ÛZŠ~¸]ZzgZ̀Z]Æ
ZyZY]Æ7ÃWgugZV$ZK(,~
~Ã0*ãÆz‚b
ÆŒÛd$(,~qgÂV~áWc*˜VLLzZR,zsóó0*ãÅ¤‰Ü
Ð0VÃ`nXZkÆ³~»g.V!*<mpZ&
»g.VÅ¢zg]7,~@*�z{yzV~g{™»x™äÅ
OñW™»ãÅ³V6,»x™,XZkZŠZxÆ³~
ØbLL1c*Vóóc*F)Yè6lìVZEwƒg„‰(

( S we a t z�Š~WNXZ7ˆZiZVÎf$	á:
¹ŠHX Shops) 

WgugZV$Zzgˆ~Šzu}WäzZáßÍV}
§L™Z!54èFHEä;g¤/-iÅÐ�»Zq-¹(,ZÚ
ŠzgHXtÎ]ZzgÍ»ŠJÇ¯C¶�W‚ãÐI^Y@*åX

Æ(Weft) tŠJÇ{mîg6,Z¤/tZzyƒ@*Âßx~!*ä
Æ(Warp) nZEwƒYåptZÚ**iuå�@*ä

nZEw7ƒYåXWgugZV$ÆzZR,�Û*~ÃðX
7åZzgZkz‰ÜJ-ik,ZEwg;Z#J-™Z!54èFHE»

z�Š~:Wc*X™Z!54èFHEZq-Zy7,|ï Spinning Mule 

zg™åTät4Ðá¯ðX™Z!54èFHEäZKáL
¼:™ZðZzg�ÃgiÃZk»em,Zí�Ûz|#™ÆZq-

Y~u°ƒVä 1972 ©àÏg¶áàXâga

âó~¤/*	á1~?ŠJzZ1ÑZzgz;V·Óx�n{
™Š,XZÏ‚wzTäLL»HXóóZXŠÅX

Z¤/p]4545ë FGEE
Y�ZVgƒ,œ~ÅÃbZXŠZ]Å

Ø~½ã:ˆpZq-Z+ZXŠÅwÐ',ŒÛZg„T
äZq-ŠzgÆ{ØZzgZq-ŠzgÆW¸iÃe¯c*XW`˜V

Ì»áZ&+7~)ywÅ(�Ûzr0*g„ì
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Z%OziZg]ŠÃq 1940 )Š( X2

(US department of defence)          

(Flops) )`(#: -3

(Floating point operations per second)  

(e-commerce) )`(Z~»%k X4

(BARC) )Z³(!*gu X5

)¸¸Zf$îg^aç(  

(info.cern.ch) )Š(ZÓeZ^uyeZÏ̂ X6

(Hotmail) )[(;é̂ X7

(Priscilla Chan) X)Z³(6,cu 8

(is equal to) = )Z³(  X9
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E

E  X 10   

    (Raymond Johnson)  
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X ŠgZÃgy;V$ƒ@*ì 70 wZg]
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ZmCñ™Zxǣy�X

X Mñ}¸ 70 â].{yä±™–~ /

X i!*3Y}å 70 Z1¾ÃgZ! /

|Ã¬xZß̄Š)z̄Š»‚w(¹Y@*ìXZk‚w 9 /

z̄Š—gZ™x-Zv 70 ²[ÆÍÚÍÚÐ
mz]Ðê OÅ}.#Ö~q¢ƒñ¸X

zZV± 355 gleŠàZzgWí1íŠzâVäZC /

X z,±~qÝHå 70 z–ZL
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Zq-„ƒCìX
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¾ (Difference Engine) ee÷Z”   X1 ÎZw

ä»gHå?
 ez} [: Õ@ egÖ" Z³:

Š:Zy~ÐÃð7 ð854jè EGEE `:

ÛR,¤/Z¦“Zzg¾äÑzqÅ?   X2 ÎZw

Zez[ 1990 [:  âMz‚Å 1972 Z³:
 ÃgwÃg\ 1980 `:        

Z%OziZg]ŠÃq 1940 Š:             

¬xîg6,c.ç NFÛR,ÅZêâ8YCìX   X3 ÎZw

[:Y!8Zö   Z³:Z*!8Zö
Š:Zy~ÐËÐ7           `:#:

XZÚ,M6,‚âyÆ̂gC¿Ã¹Y@*ìX 4 ÎZw

Z³:Z~R,i+8-[:Z~_5Ò5ë GEY

`:Z~»%kŠ:Zy~Ð¼7
 c.ç NFÛR,Åum,Zâ�ÅH,Mz].]»g~¾ä  X5 ÎZw

Å?           

    ¸¸Zf$îg^aç( )(BARC) Z³:!*gu      

      (ISRO [:Zuz)            

Š:Zy~ÐËä7     `:Z&++Wgò             

Š*Å«zd$‚V$»**xCNX  X6 ÎZw

Ãx . Ãx[:Z&45ÿ
EH

G . Z³:â"5¾æ GGz‚Å       

   Ãx . Z9  `:          

(Info.cern.ch ÏZÝ) . ZÓeZ^uy   Š:           

«zd$Z~éuzk  :7 ÎZw

[:;é̂         Yé  Z³:     

Š:Zy~ÐÃð7            `:c*ƒé      

âgui™',vÅZâ»**x?  :8 ÎZw

[:0â       Z³:6,cu       

Š:Zy~ÐÃð7  èw»gZí',v  `:        

  Z&½hÿ G~Ãgñ!eZ%Æa¾¾&+ÃZEwH  X9 ÎZw

Y@*ì?           

   :   [:         =  Z³:        

:Zy~ÐÃðÏ7  Š  /  `:             

X;gee‹egZÇÆ!*ãÃyì? 10 ÎZw

[:gøY$jè
E

E  ð854jè EGEE  : Z³     

Š:Zy~ÐÃð7   eßgc     `:      
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Asphyxia
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**òâœzV»àC (Prostaglandins) LL6,z6Uyóó
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