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ð»Ñ]»,ZK̈ãûzZŠgZuÐ!*ÑF,ì
QÌZK̈yZk-}ÃÅÜÔZyZuZgÃ'ZzgZyZñgÐ

¸z{ . zZ/qÝ™**eLì�ð»Ñ]»!*)̄¶
+Bø
G
EOì�µâqZK̈yÃðzïÆn¸]x@{�ÛZë

™@*ìX»Ñ]»z�ŠiâyzkyÅZŸsÐ„g]ìÔ
§]ZK̈ãÆz�ŠJ-»t7gZ^].h+¢CZzg§»C
Ãc*]„ÅœZñ!*i‚ìX
–w´)ZDw:

dzŠ“zÃ{z�{ñlz™
W
yz$z){ñlz™
«gÔkÔNhÔ!{ÔW
yÔÎg`Zzge0+ƒ "

" ÍfZzg¾}�X
ªZk»Ñ]ÆZ0+gCÙ—ZL»xÅŠï

~\ìX¬ÅêL)ŠZ]Ðá™¬ÅêLm@*]ZzgQ¬Ý
³Z**]J-Ô6»xTÆ4ŠHŠHìz{z„™@*Yg;
ìZzg{ñlìX»Ñ]ÅË—Æ„zìw~Ãð
Z+!*]7WC�&z{Òy™Æj‹»Ñ]~ñ

Z0+ZiƒnXZkßg]qw~ÜsZK̈y»„t¾wì
�z{ZLSgŠ¤/Š#ƒð÷{ñÙÃÂh@*ìZzg
ÎZÑ]TV@*ìXt»Ñ]Hì?$z)zZÜH�?~
ÃyƒV?÷ZZzg÷}SgŠ¤/Šâjw»W:~Hm
ì?ëƒ»{ÛÃyì?ÃyìTät‚gZ»g{:
Šg]ðHì?CÙŠzg~ZK̈ãf‚z»~tÎZÑ]
T0gì�ZzgCÙŠzg~ZK̈yZkÃÒ~g;ì�Zk
"5½5é EGEg»Ñ]ÆZ0+g#ƒð{ñÙÃÂh™ZLÎZÑ]»

F �Z[ˆl™}Xˆlz[ÆZk¿~ZK̈yä

J]ñrŠ8
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\XLŠgc*ƒVÔNhzV ÆWÐâå LZ!ó¯ñZzgF}.ZƒV
ZzgŠg½VÅ7YÅÔLÎg`Ôe0+Zzg*gzVÅ6,-ÅÔL
ZK̈yWvÆ‚tu$gBð EEŠƒZZzgLŠOCÆ‚tZÖg
ÈÏÅXZk„Š]zgc*q»ÑZq-„åZzgz{t�ZK̈y
Zq-Z+{ÅþL»Ñ]�»uZrÎn��ZkÆŠwÅ
�ZÇVÐTàzZàågÃ•Zzg:Üs•ÉTk»�Z[
ÌŠ}X

F,~¥sìF,ZŠw
ÂW\ìZKgzÙð

qD²)~´)ZDwÅZÂ1VÆ!*g}~¼
¥â]Z‰™ä~̂zsg„XZkïÆŠzgZyè`

ÂÁ 520 �́)ZDwÅfZCÑ$k,~~ÔZôm,~~
Â1V»ic*Š{zZ[Zsð 426 ñ�Š‰ÔX~Ð

Æ**xÐ " ZDwç " »ÒÔÑƒgÆ0*kôpìÔ&
Y**Y@*ìÔ��Dz.yZzgcÄÆÙzgoVÆn
ÍCÙ**c*[ÐÁ7Xt!*]‡.Þf™ì�Zki%}Æ

(Theory �WíZ6íÅàWÃtÃtªÃtZŸÄ
ÂÁñ�Š�XËZzgñçqc* 176,of Relativity)

®c*‰„6,´)ÅÑ"2.ç JGEg~~ZâÂÁñ�Š7�X
(Æ!*g}~ Hegelianism VwÆîg6,41ºÒ5é XGGix)
(Zzg',±ið

YI4,xÆ Bergson ÂÁ�X',±jè
Y

E) 9 Üs
ÂÁ�ZzgñÑ**gzòÆçA~t®ZŠ 12 !*g}~

ÂÁ 11 (6, Nietzsche ìZzgWy»g"3‹pî EGI) 7 Üs

�áï�X
eZË´)·ZDwÅ�á²~»Zq-ŠNUtì�

ZyÆ¯x»9zkÓCZ0+Zi~ìX}Âz{Z�ÛZŠz
Z̧ZxÐ#¥ƒ™Z7i0+ÏÆgñizZuZgŒgì�
Zzg}bCÙ¡]Ðë¯xƒ™i0+ÏÆŠ±)b�
gì�XLwxzŒÛ\ÐWƒg„ìZzgL{ugZ{
gZiZß0+~Cc*Yg;ìXrÅ%BÔÉ»+Ô0+~»ØgÔ

«g»j]ZzgÓÆW²ZKÜ!*ãÅi!*yÐZ7
Z+Z+íÅ!*'CŠï��»Ñ]ÆFgZi;ñ
uhWDgZƒYD�ZzgÂZzgz{Ûy{uÃÌ

Z§gÐ7ÚZzgZyÆ˜V»qwGgÆø�X
ZyÆGÅZq-„–Di}zW
yÅzŒVÃƒ™
gÄŠîìZzgZkÆâg¢Ð¬]Æ6,Š}eu
ƒYD�XLz{}.ZÆ—gZ—0+Z#ÖÆÍCÙtD
�ZzgLz{}.Zñ¬àÐ“}De$ÆŠíÅw
Šï�Xr¿Zq-Iypl©ìXT~_ñ
góg8-A�X

g8-z1ÅŠszm,~ÌìZzg!»ŠVÅ:ÌZ,
~ZyÆ¤{Zzg¡Òi¨é EE:̄x~Øqz'×Z`ÅeÝÌ�áï
ƒYCìX1Zã"Z0+Zi~�CkÂÅY$Ëìp
Òy7ÅY$ËXZyÅïFZzgÃu,ZzgZyÆ

rZzgi0+ÏjZ°gäÓxŠ*ñZsx~ËZg~ÅØ
aZ™Š~X)q¢~¸xÅyâ»¦gƒÐ¬y~
›âVÃ´)äŠc*X

J]ñrŠ8
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LLŠc*ZDwäy~›âVÃÎiZC
tZu%Š@W�áVå@W‚âVÆ»xWc*ÔÔ
ZrVäiâäÆ½c*CßÍVÆnŠznÅÂÁ
è�Íc*Šz«gzVÃÃizV~È™Šc*ìX

PÂÁÃgÏZzgPZgŠz~è�pz{�   (1)
ÆOñÄ~�ZzgZyÆZ0+gAçVÆOñGz
™)**!“:(Å!*'g'×z)tÆ6,ŠzV~)!*0+Zi

�Û8-(ÒyÅ�X
Zsx " Zq-Â[Zôm,~~ìT»**xì   (2)

XZkÂ[»Z0+ZiÒy{ØÜ: " ~èI„Å].h+ú
Zzg‘:ìX�ZyÆ‚]h]»ù·ìXZyh]
»ñçqZsò�Å].h+‚bÅgzÝ~5úìZzg
Zyh]Ã´)Æ�Zzg„~Zq-úc*VwqÝ

ìXZzgtZyßÍVÆnì�ëqI�c*è<ØÃ
=ÅãK6,6,´eT�ZyÃZsxÅpçVÐWÇ{™
Š,XZÏnZrVäZkÂ[~ZsòãCŠ~¦gZ]Ã
=ÅgzÝ~U*"$HìX

" Zsx~èI„Å].h+ú " ~ŒV´)ÅÂ[
»jZÑ7™zVÏT»AEx6,ZW,7,@*ìX

´)Å¦:ZzgÃc*C�á²~»W¸iZkz‰ÜÐƒ@*
ìZ#z{Zày‰XŒVZ¹f[Æ[ExSî
Š*m̄‚bZzg].h+‚³Ãc*]ÆzW_¬»ñµ
5XÅ̧5éES´)ä‚bÆù¦Ãc*]ZzgçÑ}6,ZkÅ
i',Š„¤/ÄÐt³Z~.™1å�wÅŠ*{µ

‚bZzgÕÅŠ*ƒÏX´)wÅZkßg]Ð¹

t¸Yèz{Zk|ÐWÇ{¸�EÄÕZzg
‚³ZÏÃ]»u*ŒÛWy™*Zzg§‹©ìOç

wÆZK̈y»f6Zg»YZzg»Ñ]»*ÂxZsòx]
ÆÐ_.ìX

"The Main purpose of the

Quran is to awake in man the

higher conscious of his manifold

re la t ions  wi th  God and the

universe".

" In  f a c t  p ra ye r  mu s t  be

r e g a r d e d  a s  a  n e c e s s a r y

complement to the intellectual

activity of the observer of Nature."

ª´)Æ4,Šq-„Š]Ã¡]Æx@Ådz„~
u¤/ò»Zq-Z(Ñiòz'ec�TÆ%x@{
»Ñ]™äzZáÅdz„~u¤/òZŠðg~g{YCìZzgz{

±zƒñWƒÔÅßg]L2w?7V0*@*XªCÙì�
ZK̈y~Qkz‰ÜJ-}.ZÐg*zm»z{Z‘Ðö WÅgaZ7
ƒYZ#J-ZK̈ybCÙ»Ñ]»dz„~_·„Š]Æ
Ã̀Ð:™}X

�¾}$¸ç G
Os~t!*ŠwÔt]N

t±45å
YNEELZ#uÔt{ñlcN

J]ñrŠ8



tÃ{tõZÔt«gtƒZN
‰&4øFG

I
LÃÀÂ�Û¤VÅZŠZN

WcZ&éGOx~W`ZKZŠZŠN!
ÅwWçÔi~ŠNÔ†ŠNÔcŠN
ætÐT½Dƒñ^ð Qg`ÃfgZŠN

OçZDwgzòÆZÃg6,û{™Dƒñg¶§Zi�
�:

"The truth is that all search for

knowledge is essentially a form of

prayer".

ª|tì�DÆaƒäzZàCÙïÑi˜
„Š]Å„Zq-ßg]ìXZkÅzztì�ZK̈yTŠg
dï™@*ìTÏŠgTkÆŠw6,ZuZgZÞ¢ƒD
�Zzg}.ZÅÑz°w»î�Zƒ@*ìXOçdïÃ

¡Òiªî
EE0ZDw~¹ic*Š{ZÌqÝìXZq-iâ:å�Z#

›âVÅóu¤/xVCÙ£D~6T¬gz×™g„
‰OçT7Š*~úc*VZzgF,¹c*ÇxÅwqÝ
¶pZ#TrVäZk�CÙZŠgZuÐ;Bé1Âz{:
ÜsŠ*z~Égzqãä»ÌDgƒ‰XZDwÆŠg`
fsZÃg›âVÃTyÆÅñƒñfz¾ïÅ§s
áz™gì�:

WCìŠÄðœZ²¶',,Ð
Åc*ŠH¾§bF,Z�CÙZŠgZu
¾§bƒZ+F,Z$n.ç

EIGLï
ƒD7YV�Ð*gzVÆ®eu
$z)zZÜ7õxF,}YV
YV¾~óƒVÐ°iD7Z#u
–w´):

"The scientif ic observer of

Nature is a kind of mystic seeker

in the act of prayer".

Íc*´)Æìw~¡]»‚³Z0+Zi~_·z
x@{™äzZá�ÛŠÅwZq-Z,ß5:eÆqï
¿Åì��„Š]Æ¿~̂zsƒXz{ë��:
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"Al though at  present,  he

follows only the foot prints of the

musk deer and thus modestly

limits the method of his quest, his

thirst for knowledge is eventually

sure to lead him to the point

where the scent of the musk gland

is a better guide than the foot

prints of the deer".

ª‚0ZyÅwZq-Z,ß°Åì�¡]»
_·zx@{™@*ì@*ë¡]»_·zx@{™Dƒñ
ÑzqÑzq~‚bŠZy»§T»gCÙyÆTkDg~Å
§b[uzŠJ-„özŠgLì��CÙyÅˆl~CÙy
ÆÝ¶ŠxÃZCgÚ¯@*ìZzgZk§byZâVyZâVZK
2wÅ§s¸ìXpZkÆ',@´)Æìw~
ß°‚0ZyÅd\k$¨45é GGGESTÐTk£xJ-áYä
Å&¢AgBbì�˜VV™TkÃZK2wÆ”wÆ
aCÙyÆÝlŠxÅ§bË{gY[–g}Å¢zg]
7gSÉ**£îG0WƒÅpÒÅ§bZLŠwÅgzÝ„TkÆ
a¶KÈ2w0YCìX¸z{£xì�T6,Ã,̂ß°
‚0ZyÃ:Üsb8çXL¡]6,̧]zºqÝƒ@*ìÉ
TkbYÑpÐ„ÅŠh+»Z³ZiÌMìX

"Nature is not a static fact

situated in an a-dynamic void, but

a structure of events possessing

the character of a continuous

creative flow which though cuts up

into isolated immobility out of

whose mutual relations arise the

concepts of space and time".

zZãƒ�ŒÛWyäÌi0+Ï»�¦g7Hìz{jã
(ìXŒÛWyT Dynamic (¹ìÉwÅ) Static)

}.ZÃ�g·Z77™@*ìXz{CÙ9wHC¿~
ẑsgLìX

Zg�áŠƒ@*ì:D
(29 )Îg>gÝ ÒØmçÝaçÊ±	^á

ªZvCÙ9ZK!¸]»ZÖg™@*ìX
t»Ñ]ZÌ**Óxì�áh+

�Wg„ìŠâŠxœZñÁ¢5½ð
E

Gy
OçZDwë�:

"Thus  c lass ica l  phys ics ,

finding it necessary to criticize its

own foundations, has eventually

found reason to break its own idol,

and the empirical attitude which

appeared to necessitate scientific

materialism has finally ended in a

9   2019 âÞâx)Ô5Š‹ ‰^ñß‹ QgŠz

J]ñrþ³Š8
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revolt against matter".

¯ò‚Û¾äpŠZLZU*OGzçV6,W™**J1 "

ìZnË~âŠc*]Åz{nT6,Ñzq~ZkãCŠÃ
Z2Zg™**¢zg~ŒY@*åÔ!~Ð¸T$ƒCYg„ìZzg
z{ŠyŠzg7Z#è<ØZzg‚bZKZk!*b_“Ã

" Šgc*Ä™BÐT»Z[J-¦gÌ7HYYX
ZDwäZkjZáÐ¸!*]-V½ì�:

"Since objects, then, are not

subject ive s tates caused by

something imperceptible called

m a t t e r ,  t h e y  a r e  g e n u i n e

phenomena which constitute the

very substance of Nature and

which we know as they are in

Nature. But the concept of matter

has received the greatest blow

from the hand of  Einste in -

another eminent physicist, whose

d i s c o v e r i e s  h a v e  l a i d  t h e

foundation of  a far-reaching

revolution in the entire domain of

human thought".

:ªÂZ**ðÅZq-ºmn�Sc* Matter ª¢a)
ŸÅqïƒCìZzgc~Zzgz‰Ü~;ƒÅ{¤

gBbì(ZkÅgëg6,0*È~ZkzzÐƒð�CÙTkq»
("��á(,−ÑzqƒY@*ìZ#ZkÅ Volume w)

gëggzÝÅgëgÆŒÛd$ŒÛd$BìX¾qwÃ¼
(Feinberg -Eg;Æ‚Û¾Æ6,zWÞZ®Ã"2.ç JEEv)

ätÃt7Hì�gëgÅtu�»Ñ]~qzV
(Ð0ƒCìŠg|'×h+(,JðY$Ë Matter)

(~î]ä Astrophysics ìX»ÑC¢])
Z+VB7Å�XÅgzÐZ+âŠ~q,‚tWð
�XÅÂZ**×V»ƒ_ƒC�XZzgZ+ÂZ**×V‚t
WC�X»âŠ{»ƒ[ƒ@*ìX6,zWÃ"2.ç JEEvägc*MC
Z»ÇVÅæŠÐtÃtU*"$Hì�Z+ÃÑÌñ�Š
��øg}âŠ{Ð0¦gZ]Æ@*,7ƒ'XXaè
ZyÃúVÅgëg¥xuzŠÐ̂zi™YCìZknZ7

(7¹YYXZ¤/ZyÅgëg~¶ Matter ¬xâŠ{)
ƒYñÂtSc*wÅqïƒYNÏZzgâŠ~̂~zZ:
WYNÏZzgZk§bx@{™äzZßVÃÃW**Ñzq
ƒYNÏXZÏ§bz{fg}�âŠ~fgZùïÆÚø~
ZkgëgÐw•™D��ZyÅgëggzÝÅgëgÐ(,|

:Zq-0*Z+ZgãCŠ~f¨{T»',¹ Proton YñÂz{6,zIy)
eg`Z¼zyÆ',¹!*gÆ',Z',ƒ@*ìX(ÆY^å3»
!*)̄‘W�X

"The scientific observation of

Nature keeps us in close contact

J]ñrþ³Š8
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with behavior  of  rea l i ty and

sharpens our inner perception for

a deeper vision of it". - Cf. Lecture

III, page83

´)ë��bCÙ¡]»dx@{…8©3©ï
G
GGGLZ‘Ðö W

ÆgzbÆ‚BŒÛRg*~g‚rìTÆ!*)̄ëŠÙ
��fZ‹ZÞ¾§b»Ñ]»Âx`g„ì?$zâ{ZÜ
¾§b¤/Šl™D�?¾§bfZ‹ZÞb8çXL¡]Ã
›úÆZæZg`Ð¦/ZgCìZzgt�ÓxbCÙ¡]~
!*bgZ‚¾§bZ�x0*@*ì?tZzgdx@{Æ¹Ð
ŠvUøg}afZ‹ZÞÅŠg]ÃKZzg6,pp~
çzyU*"$ƒD�X…è¸ì�z„Zq-fZ]ì�
gZ]ÐŠyaZ™CìZzgŠyÐgZ]aZ™CìÔW
y

Ði}6,!*gl',‚CìZzgi}ÐW
y',!*ŠwQVC
ìÔi0+{Ð%Š{aZ™CìZzg%Š{Ði0+{aZ™CìX
-VbCÙ¡]ÆZkdx@{Ðøg~!*mZŠgZÅ
&6V~ZŸ†ƒY@*ìZzgëZLW\Ã}.ZÆic*Š{
ŒÛd$Ck™ä”�XOç´)Æ4,Šq-}.ZÆ[
Zzĝk„~ZŠgZuÆa¢zg~ì�ZK̈yÂzZÅö WZvÃ
',ŒÛZggnpƒñbCÙŠg]z¡]Æ‚Bm‡ì™}X

Z¤/´)ZDwÆ¯x»,Ð_·HYñÂt
|gzigz×Å§bzZãƒ$Ëì�ZrVä‚g~/
›âVÃ¬ÝâZzg§]âÅyzúÅŠú]Š~XZyÅó{
ŠzgÁät|ŠNà�)q¢~‚bÅª]
Z0F,¹Å$+zªkd$Zq-5Š*»¼gƒÇX

�,œ~~ZyÆÎZË�á²äZK̈yÐt7
¹�:D

�¬ÝZXŠ~ì™r#ZXŠ
CÙŠzg~™@*ìîZsZk»iâ:
‚bZzgZK̈ã].z4äHH™ØŠ3ñ�ZzgH
HZÌáµ�´)ä(,~',tgëg~ÐZLZkÄ~
ZkÅ?ÏÅìX

²z`WŠx{ÅÐZÜÙYD�
�tIN*ƒZ@*gZ)»ï:0Yñ
´)ä].h+‚³Z°gzÃc*]Ð�@*W,JwHå

Ðƒ@* "›" Zk»ZzAZzgåZÖg!*8-ŠgZ~ZyÅÄ
Ã̧ÂVÆZkp~ZEwHT "›" ìX´)ä

~‚³Z±gÐ̧ÂVZzgÂZ**ÇV»Âx�áïìXÄÆ
u}bz~Zq-¸]zÅgZzgìw„ÆáZŠsì Šz
¼g5+k,ƒ™6¤/~Å´#ÖZ(g™gìXZzgZk
¸]ÅZ’Z„Zy̧ÂVÃÃu™ŠîìXT»**x´)

"›" Å¦:�á²~»_·Ä ZDw gnp�X "›"

J-Š*z].h+‚³¸Sî ÐÑzqƒ™ZgèÈsi
Zg»YLiâyzkyóZŸsZzgw•z¿»Zq©™@*ìX
ZkZq©»ÑZÍw].h+‚³Z°gZzgZsòÃc*]~

xg*»çìX
_5é NEì¬ÅêL!*Ñ~Ãð6¤/å
Ì¶TÅ{¿0*~(,|™‚•çELWÐ
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Iøg}oÅƒÐZë0+~ìÔ�øDNh~
{qF,~ÆeÐò™Q7ÔÃŠCÔNhzV~.Þ3C
ƒðÑàyz*yÆig&yZâVÐ˜ƒðUXw~

Ô³¢aÆgZ5 2605 Y¤/CìXZLZkîs^ª
~Zk~¹ÐgL(,}çzyŠgc*XYD�X
X(,}ZzgZëàzVÐtŠgc*¦/g@*ìZy~CÙ~ŠzZgÔ
3,zgZÔ�ÛcW!*ŠÔ»zgÔZ!W!*ŠÔzZgŹÔ�̀áï�XUXw
~¤/äÐ¬Zk~',ë*.çFNGŠgc*�áïƒY@*ìXIÅ
Šzu~Zëçzy0+c*V�:'.5é GEÔÍäÔvyZÔouÔÃÏZzg
&4k5é GGGX†!yÐçzy0+c*V�èÐQ�z{�

9.5ÿ FEÔ
"|Ô›ZZzgWXè0+~Z!W!*ŠÆ4,Šq-I0+~~ï
YCìX`Æ4,Šq-Îy0+~ÌI~ï™I»z0

YCìXZLîs^~IÃZŠgC´̧VÐ¦/g**
7,@*ìXLNh~´̧VÐZzgLyZã´̧VÐXZk
ÆZLgZ5~(,}(,}àÌWD�ÔXÅW!*Š~
¹ic*Š{ìX

I0+~»z{™szËs0*ã�{qF,~Ðä3z‰Ü
åÔW×W×ÑÄÐ½@*Y@*ìXyZã´̧VÆ̂~
tÑÄ(,f¬YCìXZkÑÄÃ(,Jä~¹Ð
úZïæŠÇgƒD�ÔX~¼ZëúZï»f™™**eƒVÇX
Šgc*~ÑØVc*ZyÅgZÄÆ·äÆgzZ`Ôn}0*ãÆ
**áÔçzyŠgc*îVÅÝ«ÔQšZÔŠgc*ÆŠzâV
)gzV6,k!*h~ÐaZƒäzZàÑÄSîQ}
ch}âgäzZá6ð%·]ÔŠgc*ðWßŠÏÃ'×h+
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6,zWZDw[Z−+ÔZ¥/|

†I
)6ð§jÐÌð(



(,JŠï�XZyƒúZïÆË~Šgc*Æic*Š{F,”V
Æâj1CÂx»ÂZiy™ŠHìX0*ã:ÂÅWÆ‡.ÞìÔ
:.äÆ‡.ÞÔŠgc*ÆYâgzVÔ7ŠzVZzgpgŠ|Y0+ZgzV
Å›zú6,$ZW,ƒg;ìZzgŠƒ}Šƒ}ZyÅW!*Š~Ì

nYg„ìXigZ®)~½ðÔÆæÃÓ!ïGLyä
~IZ½öy (1980-85) ZLzE@‚!µ"

»gHå@*�IÅÑÄZzgWßŠÏ6,‡10*c*YnZzgŠgc*Æ
0*ãÅnÏÐÌzZàFg-VÅgzuåxÅYnX

GAP »gHŠHX (GAP) Zke~IZ½öy
»ÑHìÔZkZëöyÃY'¢zg~ìX

YZ}8Æ�‚³§T»gÐegGzçV»
�Z[qÝ™äÅµ/È~Å̂:

IÅWßŠÏÆfgZùH�ZzgQyÅ6ðZzg (1)

8âÎHì?
IÆz‚bÃigZ®)ÔÍ]ÔYâgZzgâ„ (2)

	~Æ�Ûzr~¾§bZEwHYYì?
IÆ)g}W!*Š~ÅâÎHìZzgz{Šgc* (3)

Æ0*ãÃÁ»ñV~ZEw™D�?
IZzgZkÆçzy0+-VÃoÆZ0+gÜz (4)

ÜÆn¾§bQÐZEwHYYì?
YZ}8Æ¬%µ~Šgc*ðWßŠÏÅ6ðZzg8

âÃ̂Y™Yg;ìXtÌY+ÅÃÒì�ZkÆfgZù
Âx (Self Purification) H�ZzgŠgc*ÆpŠ»gÌð

Ãt¾§bOW,™@*ìX

-Eg-Vä 14 IÆ)g}c*ZkÆŒÛd$zZµ
Zk»xÃHìÔXÅ,tì:

----EEEEgggg;;;;»»»»********xxxx IIII»»»»zzzz
¥/ðZw-Eg;Ô¤/zÀzØzŠc*D
ZzggzhÅ-Eg;

Xu~ôÐ3,zg{ 1

Z¥/|›-Eg;Zzg
»zg-Eg;

X3,zg{ÐZ!W!*Š 2

¯gkyz-.; XZ!W!*ŠÐ‚ 3

`-Eg;ÔgZ745å EGEgZv~×w
-Eg;Ô7‚)·g(Zzg¸ag
-Eg;

X‚Ð�ÛZ{ 4

',ŠzZy-Eg;)Xw( X�Û{Ð‚¤/ 5

àã-Eg;Ô$+JyPg™Ù
zØzŠc*DÔYŠz7g-Eg;ÃÃ@*Zzg

®-Eg;ÃÃ@*

XŠgc*ñ¯ 6

IZ½öyc*Æ¬%µ~ÓxZŠZg}X»
¬f™ƒ[ìz{IÆZ”VÆ0*ã»‚³‹t
™gì�Xå‹tÆˆ„tY**YnÇ�z{ÃyÏ
ZâY��IÆ0*ãÃOW,™g„�XàZzgÇîVÆ
n}0*ãÆ**ßV»Šgc*~ZyZ`ÔçzyŠgc*îVÅ
Ý«ÔQšZÔŠgc*ÆŠzâV)gzV6,k!*h~~
Q}ch}âgäzZá6ð%·]»ZEwÔŠgc*
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Æ)g}jZô¢zgtÐ�ÛZº)ZzgW$+„he»gzZ`
ïV™Šgc*ÅÑÄÃ(,JŠï�XIyz*yÅZq-
lk0+~âãYCìXZk6,.**ÔZkÆ)g}Ñl°**

c*·**Ì(ÎyY**Y@*ìXoÆŠzgŠgZi¸́V~
�Ñ/°ðYC�ZyÅgZÄÃÌI~·**lkŒ
Y@*ìXZyƒz�;]Æù¦³~Šgc*Æic*Š{F,
”V»0*ã:ÂÅWÆ‡.Þg{ŠHìZzg:.äÆ‡.ÞX
Šgc*ÆYâgzVÔ7ŠzVZzgpgŠ|Z�xÅ›zú6,$

ZW,ƒg;ìZzgŠƒ}Šƒ}ZyÅW!*Š~ÌnYg„
ìXŠgc*ÆpŠ»gÌðÂx»ÂZiyÌ™ŠHìX

6,Ì¼gzÝeZÜ¢zg~ (YAP) èZ½öy
ì@*�øg~¥â]~ZŸ†ƒnX

YZ}8Æ¬%µ~�}òA�ZyÅ
gzÝ~Šgc*ñèÅÌð6,Ô0*õ‚ßV~è

Y a m u n a  A c t i o n  P l a n Z½öy
™zhgzByaƒZX 378 ¯c*ŠHÔT~½ã (YAP) 

´̧V 8 ZzgF,6,Š÷Æ 12 ´z{CÙc*:gc*„Æ Š‹Æ
~è0+~Å8Zzg6ðYõÆˆØ`�Š‹ÆŒÛd$

³¢aJ-Šgc*ñè»0*ãƒÐic*Š{nZìX½ã 22 

™zhWŠòèÆ)g}wÑ;-V~gT��Šgc* 6 

»0*ãZKCÙ¢zg]ÆnZEw™D�X'×h+ZCÃhZÔ
šZZzg0*{:Šgc*~·D�XZkÆ´z{QšZ

Ì0*ã~·c*Y@*ìXZyÅ (Industrial Wastes) 

zzÐŠgc*»0*ãç**uuJ-nZƒ[ìXZk»0*ã:Â
ZK̈âVZzg:YâgzVÆÅW‡.Þg{ŠHìZzg:„WBÙÆ

‡.ÞìX°Zª¬DäÓ#ÖÃ@Ze$Š~ì�Óx×

�ZkŠgc*Æ)g}‡ìÅˆ�ZyÃz;VÐU™Šzgá
Yc*YñÔpZÌJ-Zk6,åîgÐ¿7ƒZìXÓ#Ö
Å°xÂµZzgúZxÅÑ6,zZ„ŠzâVäï™ZknÏÃ™

uJ-(,JŠc*ìXaèè0+~IÐZ!W!*ŠÆŒÛd$Qì
ZknIÅÑÄ»',ZÓgZ„mèZzgŠzu~çzy

0+-VÅÑÄÅzzÐÌìXZ¤/ZkdZy»¯gUD+Zgu:
HŠHÂŠ‹~ÅWÆ0*ãÅºƒYñÏX¼Z+„
ßg]qwIÆ)g}W!*Š´̧VÅƒÏX¢zg~ì�
úZxÌZk§sŠ·yŠ,ZzgÓ#ÖÅæŠ™,X

ZÌïÆFU!*¹�ÔXÆ}òÆˆ„¢
û Ð¹YnÇ�Šgc*ñI»Ãy‚zÁZâYÐ

ƒg;ìXQÓ#ÖŠzu}%µ~ZkÆD+ZguÆ
~( )Yg nŠxZVñÏX

J]ñrþ³Š8
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Y~Z¸Zx�{Z°k~ 1992 g~ZzÔ',Zis~
âgaÃÓxMZy 22 tðƒZ�ZŒ‚wÐCÙ‚w

o-x0*ãoNÐX7g}‚wÆnZq-ñçq
Šc*YñÇZzgZk6,Óx¬Ý~¨gƒÇXÓxoZKZK
ˆzm,CÐZk6,Qw¨g™Æ',Zñ¿\g�á]

YÆnñçqLL0*ãeÜóóÔ 2015 gzZ:™,ÏX
YÆnLL0*ã 2017 YÆnLL0*ãZzg»xóóÔ 2016

YÆnLLŠg]Zzg0*ãóóåX 2018 Zzg½ZóóZzg
0*ãë¯7MhÔ0*ãÂz„g[Z+]¯@*ìÔë
ÜsZkÃŠg„îgÐya™Mh�ZzgXÌMh
�zg:0*ã�Zå{7ìÔ»ƒY¨c*n{ƒY¨c*Q
Z+(6,ƒÇ˜VÐqÝ™**¹ŠØZgÔƒÇX0*ã
»ZëZEw½ðÔyÆ»xÔÅZzgâj1]Æ

Šg„™äÆnƒ@*ìXpi0+Ï»Ãð%0*ãÆ
%e„7ìXi}6,0*ãÜs!*glÐqÝƒ@*
ìXt0+-VÔ@*Ñ1VZzgCÙc*àÑä~ZEwƒY@*
ìÜsŠHg{‚zi}~_.[ƒ@*ìXŠØZg~t
ì�ëZk2ÌÐic*Š{0*ãi}Ðïwgì�A$„
Â0*ãÅRnYg„ìX

0*ãic*Š{F,qzVÃ˜mìÔ0*ãÐ3**ìÔ0*ã
ÐkìÔ0*ãÐÌðìÔ0*ãÏgìÔ¤‰ÜìÔ
CÙc*àìÔWßŠÏìÔZÏÐk�ÔZÏÆŒÛd$
W!*Š~ìÔtF,¹ÅzzìÔ¸Fg-VÅÌzzìÔZk
Åic*ŠCc[ìZzg¶Î3ìÔZÏÐŠ−wìÔ
i}»ŠcìÔZkÅæŠÐ»gz!*g�ÔÌ̂e
ƒñÔt´`ÌìÔZÏÐ@*gõZzg'ZB¶Zzg¸

J]ñrþ³Š8
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±ZðÅzzÌìZzgÌ:YätHH¼ìX
TŠyŠ*Ñzqƒð¶ÔA$ÐW`J-0*ãÅ
lZg!*ÇZâ„ìXZ[tâjw~ÁìÔdzV~
ÁìÔƒZîV~ÁìÔi}ÆZ0+gÁì0+-VZzg
@*Ñ1V~ÁìXNhzV~ÁìÔ',s~ÁìÔ'

«g~ZkÅlZg(,SìZzg¹(,SìX0*ãÐ
mÆƒz‚bOW,ƒñ�XtZ[z,7�
‰�L¸X

‚wÌ7 2 0 0 tƒƒZù?F,¹ƒñ
¦/g}Ô%AƒñÌZÚz‰Ü7¦/gZX7g~Š*Å

‚wIÂñ�Š{yz*yÐÌÁ¶X' 300 W!*Š~
zzÑÓÔqÝ™¢8ZzgW!*Š~»ZŸ†ìXZkÆ´z{
Z¤/zzìÂz{Yïg~c*Z�ä~ßZEwXZ[«g

(Tota l  D issolved Æ0*ã~KXe~XZö
ic*Š{�XŠ*ÅèZk~5™ëZÐZƒ Solids) 

™gì�XZ[�0*ãìZk~WßŠÏìÔ¸g~
ŠJ'�ÔÃhZìÔ̀Z!�ÔQÃhZìÔÑ/�Ô
!Z[ìÔFg~ìXZyƒ6VÆ0̂tÌì
�Z[ƒŠØZg-V~ZŸ†ƒg;ìXkÆn�
i}ìZk~aZzZg•g„ìÔt’Ìƒg„ì1
!*Ññ0tÌì�W!*Š~(,f„Yg„ì)ŒV'
´äeV»f™HŠHì(™s0*ã¹ÁìXÌð»
ya¹ìXëäÀÃ¹Ì™Šc*ìX´`ZÌÌ

eìX'ƒkZzg"[ghãƒÏX
0*ãÆ!*g}~ßÍVÃDZzg¬Š'ŠzX (1)

0*ã»ZOxëwƒX60*ãƒz(»x1 (2)

YñX
WBÙ~+C45ë EEHE

YƒªZ¤/ic*Š{ìÂ±5é YEOZzg (3)

Z¤/ÁìÂZgCÙÅ̀ÎNc*ZÏ§bÅ£X
!*glÆ0*ãÃXNX (4)

0*ãÃ!*g!*zgZEw™,XZÐ™s™, (5)

™sÐ™s»xÔÁ™sÐÁ™s»xX
CÙñ§6,CÙ(0*ãXNX©�º}Ð (6)

Ì0*ã¯NX
˜V0*ãuÐic*Š{n`ŠHƒz;V0*ã (7)

ï%ÆJZ©xƒVX
@*Ñ[¯NX0*ãXäzZáÃZÅxŠ,X (8)

!*rÎNXi}ÃÅgOXTÐ0*ã (9)

_.[ƒX
ic*Š{0*ãZzgÁ0*ãzZá´¸VÃ�h,X (10)

ZkÆZEw~=Ô**L~ZZ0+Zg~Ô (11)

¦™ä~„Š]ÔZkÅ7ð™ä~ÒpÔ
LZg}~ZK̈+MÔZkÅ™«~ñZzgZkÅ',!*Š~
6,wZ»_./»�Ûâƒ**e’X

˜V0*ã',Z',ÎgLƒZk»Ì7gZZEw (12)

ƒXZkÐâjwÌiYìZzg»gz!*gÌïY
ìXtiØ7gØìX
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Y,-³¢a0*ã',* 4000 o~ŒÛd$ (13)

Y,-³¢ai}~Y@* 432 ìT~ÐŒÛd$
ìÔZ¤/Zk»WŠJZzgÌëi}~àŠ,Â'zZg}
*g}�X

Zãâ-k:ƒZÌÎ37‚gZk
ŠzgÐZq-}Ð0*ãÅ‡ZWCì
YV�:

‚0*ã',* 56 ‚i}ìZk6, 29 (1)

‚«gìXT6,Üs 71 ìXZv$!*yìXZzg
‚!*glìX 44

',ZisÆˆ0*ãÅlZgyz*yÆ (2)

0*kìX
ë$d$c*C�oÐ›ìÔëÃÁ (3)

0*ãÐ¦/ZgZ™**W@*ìXZk6,QÐ¿™,�ëÃ
2c*ŠHìX

6 ZväŒÛWy™*~Îg>ZÑÅxÅWe$ (4)

~¬Šc*ìZzgWÇ{ÌHìX'Zk6,¿™,XLLH
7Š¬ZrVä�XhuXëäZyÐ¬Z+
¸~ÎZMZgŠc*åëäZ(ZMZg7Šc*»Ì

Zzg',‚c*ëäW
yÐ0*ãZy6,ñsŠJgZzg™Š,ë
ä1,gzZVŠzZVQhu™Šc*ëäZyÃ/:LZy
ÆkHƒVÆZzgaZHëäZyÆˆŠzu~¸ñV
ÃXóó

~ÌŠg` 800 ',øy6,ZyÆÏu (5)

§bÐn{™D 13 ì�LLI»0*ã0*uìZÐ?
ƒÔ0*{:Ô%O[ÐÔnÏŠðäÐÔn{0*ãeZ%
ÐÔZEw”{q,eZ%ÐÔ›ŠVÐÔß
§jÐ0*ãï%ÐÔn}ÀzVÐÔßnÆ
»ñVÐZzg»ñV~‡JgÑîóóXtƒW`Ì!*Ç
Šg„ìX'ZL¿~‡JgÑîX

Z¤/øg}0*kDÔ=ZzgDƒÇÂëplqwÌ

ƒVÐZ¤/7ÂÀ¹ÌìX

J]ñrþ³Š8
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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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¦/Ş̌âVZÚzf$ÔZöZöÏZzg±wuz$lç GE

ÆZJ**]Æ}ò»Z´yƒZXZy}òÅƒÐ{m
!*]t¶�Zë7icqÝ™äzZßV~á‰Zzg¾d$
yZâVÐmgppzZá¥ÅZq-M®ZŠñ�Š¶XEi

745Îæ FGEEZzgZ¶gZ]ä¾d$Zzgœ¿yZâVÆ”VÅ
ZqÐi~»x!Ã',&½5ë GE

YEiÆîg6,7HXKz~745Îæ FG
EEZzg

Z¶g]Å',&½5ë GE
YEiÐZ(@*W,aZƒ@*ì�¾d$yZä

Æ¥»ZqÐi~»x!qÝ™**Íc*Zq-Zâ¿!*]ìZzgZ÷
ZzgŠzªq¥Æn‰tgzi%{»Ãð©wƒX�áh+ZÏ
zzÐ¾d$yZâVÆ¥Å»xçVÃtßv',&½5ë GE

YEi
Æîg6,7™D�Xœ¿Zzg¾d$¥»ZJ**]~
úc*VZzgZz™£xqÝ™**ÃðZâ¿!*]7ìZzg:Zy

ÆZJ**]~7icqÝ™ä~ZyÅ¾"$Zzg¿»
ÃðgzwìXZyÅ»x!Šg|ZyÅœZzg§É»
³ìXu»g~Zj²~½qÝ™äzZát¥Z#
Zzœ7icqÝ™Mh�ÂQYVzZ−+ZKÁWæãÆ
!*z�Š”VÃ)¢zg~Q6,ZÇf$ZjßV~7,J™ZL
gz9Ôz‰ÜZzg”V»wn{™gì�?Xu»g~ÔZæZŠ~
ZzgÁ:zZá{�ZjßVZzg»œVÅ½Z¤/Zâ„"ZW,
Zzg)ÃZ+{qzZµƒðƒCÂQùŒVÐ7,ñƒñ
ßvâ™c*VZzg»gz!*g™Dƒñ¹‚gZ…¾äÆ‡.Þ

¶�ZzgZdu»g~z)u»g~ÇzV6,}.â]Z�xŠ}
gì�XoÆZ£g~Zzg!*z‡gZŠZg{Y]~Šgkz
D+göZzgZXŠzïÆ�ÛZøÌtßvZ�xŠ}gì

J]ñrþ³Š8

QZjwXXX(£gÔ‡/Zzg»x!ÆŸð7

Ãgzt¤CÙÔ©gW!*Š
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�X÷~ZzgíÐ(,~/ÆZÒçgz™�Ô**ñg‡ây
ŠZyÔ»gz!*g~†]ÔeZËÔZ

+B542.ç
E
EGEGJkÔhñm,z){�½ã

u»g~z4u»g~)ZæZŠ~(ZjßVÆ½c*C�ZzgX
~ZÒe$»mŠŒ]ZzgpÃC´̧VÐ�Qùt
oÆ»gz!*gÃ»x!Ð`äÆ‡.Þ¶�XHZkŠzg
~Zy**x.Š»g7gf$Q(ZŠZgzV»Ãðz�Šå?!*Ç
7XâèŒÛd$J-6,ZÇf$ZjßV»Ãðz�Š7åZzgZ¤/
åÌÂtCÙ¾z**¾ÅŠ,kÐ!*Ç!*CÙ̧Zzgt(ZŠZg{
Y]ÌœÆOñ}.#ÖÆ_."Ð‡ìG‰
¸Xic*Š{F,W!*Š~ŠŒÂVc*pÃC´̧V~W!*Š¶Zzg
zZ−+ZL”VÃyÆŒÛd$0*ñYäzZáu»g~c*4
u»g~Zjw~ŠZ4™zZD¸XFhZ#ZyZjßV
Ð7,|™W`Zk£xJ-â�ÂHW`t»xe7ìX
QYVzZ−+(Z3g!*i~»Dgƒgì�!

°iâ:Šv‡V~T§b¤/Zz^Šg`ƒð
ì½»%ÌZkÐ7$eXW`½ÅF,zóÔF,¹Zzg
£gÆ**x6,ß^R^»!*iZg¤/xìXuâtŠZgzVÅeÑÅ
ZzgÈg~ä£½ÃZq-o«jˆg]ZzgZ&+7~Å̂
Š}Š~ìX6,ZÇf$(ZŠZgzVÆªxÐ½˜VZq-
o«jˆg]0ˆìz�(ZŠZg}¥!*iZgÔ!3›Ðê

G

6,ze–ZzgZz1ñ¥Åw¥ƒ®gkÅƒ̂ìX½
�̧ñVÅF,¹»ƒÐñW,ÏgåW`z{(â5ÆŒ

~ìX(ZŠZgzVÆZOð~�~_."Å¶Æ
!*)̄DqÝ™äzZßVZzgD!*UzZßVÆŠgxy›z

ZÜm»hZy0*c*Y@*ìXªÝuâtŠZgZ:ÂxäoÆCÙ
Ã̂!*<m(Ã̂k,âw¯g3ìX½»%uât

ŠZgZ:ÂxÅœpg„Zzg�Û~âgLÅ®m|[ìX
›âVÆn½Zq-lk�Û9ìX›âVÆŠ+

ÅZ‚k„LLZŒÛPóó6,‡ììXZ¹Æ0*k½Ü¤/ZVât
Oq³m,»ˆg]z»gz!*gÅ̂Z(g™Y**.e$Z\k»
£xìX½zF,šMÆlkZŠZg}XÃÑZ™x~VÆ
‡ì™Š{ZŠZg}ægLrªîEOÐUŠ~YCì¡âŠ{6,4Zzg

…¾äÅŠ»30™g{‰�X
6,ZÇ(̂ZŠZgzVÆ%Äg}zZá»gz!*g»

W¸iŠgZÝoÆ9u»g~ZjßVÔ»œV‚�
-Eg„Å)qàÅzzÐƒZìX»g7gf$(ZŠZgzV
Å\KÐzZ−+l!zZ6�XQÌZKZzÑŠÆ
gz×wÅÕ~
`»Zq-(,Z¡X~á‰¡)X
»Ãðxfg=çlÌ7ƒ@*Zzg�ßŠ4»ÌDg
gT�(ZkÆ´z{-ð'×Šzg~6,¦/g¬™äzZáZzgâ
¾"$Ðni0+Ï¦/ZgäzZáßvÌu»g~ZjßVZzg
Á:ÆZjßV~”VÃŠZ4:™zZ™**x.ŠQ
»g7gf$(ZŠZgzV~ZLâ.ßVÃŠZ4™äpŠÃZzg
”VÃ(,~úZzgŠØZg-V~eZwgì�XzZ−+Ã
ZKWæãZzgçÙqÑ]Æ_.”VÆZjwZzg»Ò
»ZN[™**e’X½ÅZÌÐËÃZïg7Xo½
~CÙ‚w¾d$Ôœ¿Zzg−6ÐmgppzZá¥

J]ñrþ³Š8
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ÅZq-(,~®ZŠÆ(z!yZâV~i',Š„»x!
qÝ™äÐt!*]U*"$ƒ_ì�ÃðÌZjwgN*c*
(,Z7ƒ@*ÉZK̈yÅ„ZzgZkÅœz[ZÐZz™£x
�ÛZë™CìXzZ−+ZjÖZzgZyÅ:ÃZL
Z·Ôg¥Zzgz‡g»X¯äÆOñ”VÅZÜ¹
F,šM6,Âz%Ãi™,Â½„7Éi0+ÏÆCÙyZy~
»x!ZyÆŠxaóÏXzZ−+u»g~c*ËgLZzgÁ
:ÆZjw~ZL”VÃ7,Jä~Zzg¥7,"~
¬gCk:™,XZLgºŠZgzVÆ”V
ÃQZzg»g7gf$ZjwYDŠN™
Zˆk²~»CÙ¦/Dg:ƒVZzgZKWæã

Æ_.„ZL”VÅ½»ZOx™,X
ZLîÆu»g~ÔZæZŠ~)Zi+i+(ZzgÁ

PzZá6,ZÇf$ZjßV6,Âz%Ãi™D
ƒñZ¹4¯äÅÃÒ™,XT
çÑ}~Z»sÔ½Zzg¡Åœ—
PƒVz{CÙõf6,**»xƒY@*ìXZÏn
Ó#ÖÅtf)ŠZg~ì�z{ozçÑ}
~“ZkZ¡à(ÂxZzgZŠZgzV6,¯g~0*È~¬Z+
™}Xu»g~ZjßVÆÂxÃetzaÈ¯ñ@*�á‰
Ô¾d$Zzg$zg6ÆnÌ½»”wW‚yZzge
ƒnX6,ZÇ(̂ZŠZg{Y]½Ã̂g]¯äÆOñ

½Ã}.#Ö»ZzgZvÅpÛŠ~»fg=−@*�oz̧x

F,¹ÅgZ{6,Ç'×yƒÃX
øgZCÙ{0+ZyZz¹&c*eg”V6,Œƒ@*ì

ZzgPZq-yZâV~”VÅ®ZŠZkÐÌic*Š{ƒCìX
tzZ−+Åf)ŠZg~ì�z{¾§bZLÓx”VÆn

½Å�ÛZbÃD¯NXZ¹Zk!*]6,Ì{mîg6,
¨g™äÅ¢zg]ì�Hz{Óx”VÆ(ZyZY]Å

ŠÆ3Ì�c*7XZÒzZ−+%Ëµ/È~
Æ”VÃQZjßV~ŠZ4™Šï�ZzgZ#ZyÆX
aZjwVYD�A$z{(ZyZY]ÅŠÐpŠÃ

¬b0*D�XzZ−+�Ì¾D�z{
Óx”VÅ½Ô´`ZÔZâYpgŠzâlZzg
Šv‚ây6,ÜsƒY@*ìX¾Wæã»
gz**DÑzqƒ@*ìXZKWæãÆ
',ÜsG‰hV6,Z[Z¹0+Z#Ö
ƒCìXpz‰Ü¦/gYäÆ!*)̄pŠÃ
¬b0*D�Xí¸g~ŒÛçVÆ1ú
ÒpŠÃÃŠï�c*Q”V»F,u½
zZÑZ\k**uU‚tW@*ìXZ¤/Š¬

)â}‚( 90% YñÂëZKWæã»
z¡Ô½ZzgpgZuÜãCŠ~¢zgÂV6,ya™Šï
�XËŠzu}»ñVÆnøg}0*kgz9ƒVc*:
ƒV”VÅ:ZzgZyÆŠvZyZY]Æn¾ßg]
øg}0*kbƒ**¢zg~ƒ@*ìXzZ−+ZKWæãZzg
ZyZY]Ã7ÃgÄ™”V»(µ/F,KMŠ,Xt!*]

GZëì�Á3Np”VÅ4½»ZOx™,Zk»

J]ñrþ³Š8

o½~CÙ‚w¾d$Ôœ¿
Zzg−6ÐmgppzZá¥

ÅZq-(,~®ZŠÆ(z!
yZâV~i',Š„»x!qÝ
™äÐt!*]U*"$ƒ_ì

�ÃðÌZjwgN*c*(,Z7
ƒ@*ÉZK̈yÅ„ZzgZkÅœz
[ZÐZz™£x�ÛZë™CìX
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tÈ7�zZ−+pŠÃh•~eZwBXZKWæãZ¤/
ZYi]:ŠîƒÂ”VÃu»g~ÔZæZŠ~c*QÁ:zZá
6,ZÇf$ZjßV~−~CÙ¦/¬g:Ck™,XZ[âè
Å§bðh}¹f+¥ÃÓ#ÖZzg#kZŠZgzVÅY+$
ÐZe°’)zn(ŠØYä»gzZ`7g;XtÌZq-

**‡.ÞF,Šh+|ì�¥Z#&zgZ:e¤/c*VZ*!!
ZöÔZ*XZ}ÔZ*!Z}ÔZb8-c*Švâ7kÅe¤/c*V
qÝÌ™BA$ÌZyÃÃðgziÇgÅ8+MqÝ7
ìXzZ−+ŒÛná™”VÃ½ŠÑäÆgzbÃF,u
™Š,XzZ−+”VÅ(µ/È~ÆŠzgZyZKçÙ
ßg]qwÃå7ÃgOX

»g7gf$(ZOð˜V½',Zñ�Ûz|#Æ
�6,¿ŠgWæ~̂zsìz�zZ−+½ÃZq-•î½
™™yh+ä~˜�TÅzzÐ½Zq-½ˆg]
0g{ˆìXzZ−+Æ)ŠZøqZ:gz-VÅzzÐ
»g7gf$(ZŠZg{Y]ŠzªLgäÅŠzh~˜
�XzZ−+Zq-îsæ]ÆˆZ3g~(ÂxÆ
Z¡wÐzZ6ƒgì�ªƒ¼Å5é NHÆƒl~Wñ
ÂHƒZXzZ−+ZCù»^™ZKpZ÷]»ŠŠ!*™ZL
”VÃZy(ZŠZgzV~ZkÂµÐÑq-™D��Zy»

w@*¯uZzggz×ƒÇXpZ\kœZ\k�ÎZñ–
Z\kYÆ¼qÝ7ƒ0*@*Xz‰Ü¦/gäÆ‚B‚B
zZ−+ÃZKt»Zˆkƒä4ì�z{¾§bZk
Z¡àÔ̂gC(Z3g!*i~»Dgƒñ�XzZ−+Æ

Ÿ:Üs”VÆZë(‚ßVÅ',!*Š~»!*)̄ƒYD

�É½6,"�˜…ya™äÅzzÐZz1ñ¥Ì
çÙ)WÎŠÏ»DgƒYD�X‚,$T§bZL”V
ÃøY@*ì!*ÇZÏ§b»g7gf$(ZŠZg}Ìgz9
¾äÅŠzh~œ¿6Å¾ðZzg”V»wøgì
�X̃wZzgŠzªq5VäZLne{g;›´̧V
Å§be{(ZŠZg}Ì‡ì™n�XtgDyZ»s
Zzg)zZ]6,FFçÑ}ÆnÌ‡LÞÐÁ7ì�

g]Y]6,FFçÑ}Æ�Ûzr»!*)̄áCYg;
ìXzZ−+»g7gf$(ZŠZg{Y]ÅŠÁd$Z3g!*i~
ÐZkŠg%ú[ƒYD�Zzg¦g™ä”��(
ZŠZg{AµƒÇz{ZÏŠg£g~ÌƒÇXZk!*]»|

ÐÃðm7ƒ@*ÉZÒZz‡]LLZzœŠ»yÔ¯
+ZyóózZàßg]qw0*ðYCìX½6,ya™Š{ƒÑ!*
ZyZY]äzZ−+Zzg¥Æf~VÃWßŠ{™Šc*ìTÅzz

ÐçÑ}~gØ]pg~ZzgŠvâŠ~¯ZZ+qÝ™äÅ
)‡âãZzg**Y,̂)“^7,~ìXzZ−+c*ŠgO�
Z#J-z{½yh+äÅÃÒ™,ÐA$J-(ˆg]

�Ûzr0*CgìÏXW`›çÑ}~½ÅTŠg0*âà
ƒg„ìZkÅVwËŠzg~ÌŠÚ~7WðX‹
ÃaV~!~�Ûz|#™äzZáZy7,||Z]Ì

ÎÔŠl,|Î¦/6,Œ™ZbÆyzV~eg/úZjwÅw
gì�z�PuâtŠZgZ�ÛZŠ))czsfgZùÐ¾ðZK
ŠzªÃC¯äZzgpŠÃC7lZ�ÛZŠ~Ñg™zZäÆ
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ÑÐ(äZzœZzœqgÂV~ÑÅVš/zgVÅZ3g
!*i~Æfg=(ˆg]Æ!*iZgÃ¤/âg3ìXZ,ˆgC

%Zœ/)(ZŠZg}(:Üs›çÑ{ÉZ#g~ÌZK
Z3g~¤‰ÜÅ¯Y6,p[1Mgì�X
Z¤/Z°ZŠzÑgZ‰GYNÂ¥xƒÇ�
ZyâÃyæZgk»ŠzgŠzgJ-Ì½zF,šM

ÐÃðzZô7ìZzg9|Z]â“z
pZ0+ÔWŠZ[WZzg×z$d$ÐÌ

!*Ç**WÙ�Zzg‰Âêâ:gkgeÆÌ
qï�XzZ−+äÍc*½zF,šMÅ
f)ŠZg~ZyßÍVÆ4Š™Š~ì�:
7,JñYäzZáEx6,�~ó{gnp

�Zzg:½ÆÇ£œ)gzb½(Ð
WÙ�X&pŠÅ̧7z{ùŠzuzVÅ
gÚ~Æ�ÛZøZ�xŠ}Yì–w|]´)ZDwò

¸xHqìÔ̧ñVÅZâ#ÖHì
ZkÃH−tœg}Šzg«ÆZâx

½zF,šMZzg}.#Ö»Æ_./Ð¬g~t
ZjwYVÅn„»:L0gì�˜V½Zq-½
ˆg]0™×g„ìXu»g~ZjßV~œpVZzg
Z‚E+{ÅºzhZyÆ:LözŠz‚bgppzZÑ¿Ì
u»g~ZjßV»gc™ä~"³CCk™äÎìX
qÑèu»g~ZjßV~Zd½c*CZ‚E+{»½gƒ@*ìp
Z\kP)f)ŠZgZ‚E+{ÅzzÐtZŠZg}ZÜ¹¤/Zz^»

Dgƒ`�X½»Zq-),÷Å̂~�Ûzr0***øg~**³
(0*−V»ì1mo]ìX(,~(,~¤ùV~‡ì”{

t»g7gf$Zj²ZKŠÁd$Z3g!*i~ÆŠx6,pŠgz7ŠzV
Å§b’`�Zy6,‡10*äÅJ¢zg]

J-ZK(0*Œ6,ÃU*ã™Dƒñ ìXÓ#ÖZ#
Zy(ˆgCZŠZgzV6,Î7£Ït
»gz!*ggziZ‚ÛzVF,¹™@*YñÇZzgZk
~Ãð—7�½F,šMÆ�CÙÐ
WiZŠƒYñÏXapZ{ËÌ6Æ
ƒVZzgZ÷ƒVc*¾d$½ËÅV
Ð!*CÙ7ƒãe’X7V(Âx
W`z‰ÜÅƒÐZë¢zg]ìX

7V»[Ô7V(ZŠZg}Ô7V
ñZµÅ�ÛZbtƒÓ#ÖÅf)ŠZg~
ìXøg}o~(„ŠZy�ic*Š{

F,(ÏÈzV6,i0+{gT�¢zg]ì�z{̧xÅ(
qªÃŠg„™äÆaZq-Ñ8-R,xµ/»g™,X
zc*ZzgZIgZñZ�ÛZŠ�çÑ}~ZCZW,gnp�z{ZC
�ÛnZŠZ™,ZzgÓxúZxÆa7VÂx½Zzg)z~

(ñZµÅ�ÛZbÃD¯NXÂÄ½ÃXäÆa
Zq-½7g(’q-Å¢zg]ìXZq-Z+¸ò’q-
T»Zq-ÑZzgZq-„È{ƒªLLƒÆa½Zq-
Ü½óóX

¢g.ï
G

GLÑ!zÉZ[Ì’g$Ëì
+MZhƒ�+Æ̃âVÅ
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u»g~ZjßV~œpVZzgZ‚E+{
ÅºzhZyÆ:LözŠz‚b
gppzZÑ¿Ìu»g~ZjßV»gc

™ä~"³CCk™äÎì
XqÑèu»g~ZjßV~Zd½

c*CZ‚E+{»½gƒ@*ìpZ\kP
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âÞÔŠcÔ#ƒ��y
fgZZk|ÃT#/õ EG
Ît�WiZgìŸÃ
zN*ðtgnp�Â{V
tÚp[˜Ægk~B
ZÏZuzN*ðÅ{§xV
ŠzZðÅ{§�3îÐ?

|™Btcz�Zy
zN*ðtƒ@*ì0*ã~i

ì%̈[TÃ]VÅ\k
tV3NTo~{mz¬x
‡Z3�W\t‚g}V

zhðVÐÕÎƒ�py
zhðV»ZkÃ%nY#/õ EG
zN*ðÏŠg»gìŸÃ
:0*îÐŠ*~Zy»$+w
ŠzZt¾'VÆ'~B

xØt?3îñ¬V
ZÐVn}~Ì0*îÐ?

�ìWnZkzN*ðÅ»y
tN*7-Ôt²wZk»$+w
%ntax7ZkÆ0*k
™,ŠzgÐZk%nÃsx
t�ZkzN*ð»ÌZ^w

g3ëäÌZk%nÃfh
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����{{{{²²²²[[[[ZZZZââââggggZZZZ]]]]ÜÜÜÜððððZZZZøøøø~~~~
?ÛZ¢k5é GGy~zZµÜðZøÐZq-gzÏZzgŠzu}

Z%OÜâgŠÆ‚B�{²[ZâgZ]ÆZ7Z**^DÙZq
ÃÜðZø»gcHXWJ 2019 m25 ZÅ.3{ð Eg~ä

^ÆˆDÙZqZÅ.3{ð Eg~ (Space) ŠâV~»x[Üð
i}6,íz¬szZ:W‰XZyÐ¬:Š~²[Zzg�áx
ÆZ7Z**Ì̂ÜðZø»™̂`�XÍc*²[”VÅ
Y+$Ð!*‡°{&²[ÜðZø~z‰Ü¦/Zg`�X

Ü~‚³î]Ã³�{²[ZâgZ]»°¤{
~ZCuLR$ÿ Mó (MARS) J-%õ 20 2 1 ìÔZzg

−»ZgZŠ{g‚rìX (Hope) 

)Ät),÷Zœge(

yyyyzzzz****yyyyŠŠŠŠ****FFFF,,,,++++ZZZZ¨̈̈̈ðððð!!!!****÷÷÷÷»»»»zzzzííííZZZZ----
49000 J-Šgc*Ä”{7ŠzVÅÀ  Y2018 ‚w

Zlx~Ð½ãŠHg{‚ÅaZöyz*y~ƒð
ÅŠgc*Ää (Fossil) ìXZzgZq-qDik,i}¯]ÿ L

Zq-Z¨ð!*÷ÅaZöZzgZ’ZÃÌui}yÐ%1o
	(‚wIÆt̄ËW‚x~ 25 ™Šc*XeJð™zh)

Ã́ÅZq-»y~AXtZKâÎÆ6nÆ!*÷
Ba m b u s i c u l m u s �XZy~ÐZq-»**x
g3  B. Makumensis ZzgŠzu}»**x Tirapensis

ŠHìX
~-Eg;ÆÛ.Þ‚6ZXk^Æ[ÍgzÑ~

zZ2ZÆ_.!*÷0*õe¤/~
_5Òh4ø GGÐMe¤/~

_5Òh4ø GG

‚iZÅÔ5Š‹

qDZÏÃ]zZXŠZ]

µn
…Êk
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J-ÆŠgzwZg]~6,zZym|YìXZkÆZ0+gZ
cðŠ!*îÃ',ŠZ“™äÅ&¢A0*ðYCìX

6,(Paleo Botany) yz*y~g»i~m»]
ÂzÁìpgzi',ziî]Ðt|‚tWg„ì�
yz*yg»i~m»]»Zq-(,ZSZ:ZLZ0+gg‚rìXÅ<å XEZ
ZkY+$'×h+Ze°iÃázƒ**e’X

)ÄtŠZyz(

0000****õõõõggggcccc****2222VVVV~~~~bbbbvvvvXXXXöööö8888ÐÐÐÐFFFFÏÏÏÏ ooooÅÅÅÅ
yz*yZzguÆâÎuu~¸́V~Zq-

ö8 (Waste) 0*�6,z�Æ�ZEw”{
ZEw™ÆvX¯ðYNÏX!*geggzekWgkH,̂c

Å (Border Roads Organisation)  

âá~“WzZàtvXyz*yÅ0*õgc*2Vø^
6,Š÷ÔZF,ZôÔ]ÀêOÔZgz**^6,Š÷ZzgF,~7gZÆ¸́V
~FÏXö8Æv**]ÃÁ™äÆntŠx
ZVc*ŠHìX!WgZz!*kxZy¸́V~vX¯@*ì
˜Vâj1Cˆ8Lic*Š{ƒCìZzgZknt)
iCÙY¢asÃZEw™ÆvÃVÅy™@*ìX

)ÄtŠZyz(

ííííÅÅÅÅ////~~~~ZZZZŸŸŸŸ††††
ZâYpgŠzâl6,rÑCªV¢zgŠ@ƒ�XZyÅ

ZÃŠe$Zzg¢gZq-xñçqcìX°ZÒwZyÅ/

(,JäÅÃÒÃB�X-Eg;»ÒßyÆ‰fY
��ñeÃNzw™CìÔ L i t h i u m &ŠzZîV ä

�ãÆ´`~ZEwƒCìZzg Tramet in ib  
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~ZŸ†eìX
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((((::::XXXX Real Force ÇÇÇÇ¸̧̧̧]]]]))))
Z+¸]�Šg]~0*ñYäzZá¥x

(Æ³~ Kn o w n  In t e r a c t i o n s ¬5])
aZƒCìÔQÐÇ¸]ë�X
Sy¸ÂVÆJ}ZzgZ’ZYºmƒD�ÔZzgQk
ŸÆ!*CÙƒD�ÔT6,ţ'¿™g„ƒC�X
Sy¸ÂVÃÓx¥x¬5]ÅãCŠ6,zZãHYYìX

}ˆf!̧]Ô%œ/z~¸]Ô',¹ïF¸]z){X
Ç¸ÂVÅ¼VBŠg`èfs�X
(Îg`ÆZ§Zsøg~i}Ô$¨Ðö

IG
¸] 1)

(ÅzzÐ¤/Šl Gravitational Force æ)

™g„ìX
(W:~m¯ðƒðŠẑk¥VÆ 2)

(aZ F r i c t i o n a l  F o r c e Šgxy¸]èg¥/)

ƒYCìX

((((::::XXXX Pseudo Force »»»»ffff[[[[¸̧̧̧]]]]))))
Z+¸]�Šg]~0*ñYäzZáÀ˜

(Æ Kn o w n  In t e r a c t i on s ¥x¬5])
³~aZ7ƒCÔQÐ»f[¸]c*Wi~¸]¹Y@*
ìX»f[¸]Æ¦gÃKcgzi%{i0+ÏÅZq-

 Vw6,̈g™D�XZ#ë'~)ÃL6,Æƒñ(

(12 )mX   ãCŠ~‘ÐêL…3š5é EG]    

 (The Concept of Force) ¸]»¦g

eZËZ/gæ{yÔZ%ZîCŸñ8aþ³þ³^¨Œ



  2019 âÞâx)Ô5Š‹ ‰^ñß‹ QgŠz 30

(ÅzzÐ Inertia ^™D�ÂøgZåŸ§Š)
w•Åqª~gLìXZ¤/Ze7-'Ã',q-ÎŠc*

¯g~Ôc*qî YñÂëQÏz‰ÜWÐÅY+$Zq-

Ck™D�XøgZWÐÅY+$DÔŠg|Ë
Ûzã¸]Æ¿Æ³~7ƒZìXSÏnSk¿
ÃEHÆ̧Z2w•ÅãCŠ6,™0***e7ìXSk
§bÅqpV~ÔZq-Z+¸]Æ¦gÃ‚tÑc*Y@*
ìÔ��ËÇÈÐm7gBbXZ+„¸ÂVÃ
Wi~¸]c*»f[̧]¹Y@*ìX

Wi~¸]c*»f[¸]Ågzi%{i0+Ï~
0*ðYäzZàPVBŠg`fs�X

(Z#ÃðÇh~ÔËŠZ],z~ñh 1 )

(Ð¦/gCìÔA$Qk Circular  Turning)

~ÆÓx)�ÛZe7-ÈgZ5Æ%œ/Ð!*CÙÅ
Y+$qîCk™D�Xt¿Šg|Zq-Wi~
¸]ÅzzÐaZƒ@*ìÔ&%œ/¤/m,¸]

(¹Y@*ìX Centrifugal Force)

(Z#ëËQ|ŠZ],}~x̃gì 2)

(~ä̂�ÔA$Qk Merry-go-round Ñá)
Q|ŠZ],}Æ%œ/Ð!*CÙÅY+$øgZŸ²Y@*

ìXt¿%œ/¤/m,¸]ÅzzÐƒ@*ìÔ��Zq-

»f[̧]ƒCìX

(Wa sh ing (À}ŠðäÅá 3)

~Š|ƒñ4ÀzVÃ2äc Machine)

ZEwHY@*ìÔT~ÀzVÃ (Drier) egZ],

!~ÐÍwƒD�XÀzVÅSkƒäzZàw•

ÅzzÐ0*ãÅ10+,!*CÙ¢YC�Xt¿Zq-

»f[̧]ÅzzÐƒ@*ìX

((((::::XXXX Gravitational Force
$$$$̈¨̈̈ÐÐÐÐöööö
IIIIGGGG

¸̧̧̧]]]]))))
ŠzZñVÆŠgxyÔQyÅYVÅzzÐ

aZƒäzZàŠgC¸]Ã$¨Ðö
IG

¸]c*ˆf!̧]ë�X
tZq-WÃ¹¸]ƒCìÔ��gLÐgLfgZ]Ð
á™(,}(,}ƒCZ�xÆŠgxyÌ0*ðYCìXSk

~1687 ¸]ÅzŸs#ÔƒÐ¬W,̂uEHä
¶ÔTÆ_.ŠzñVÆŠgxy0*ðYäzZà  7Å

ˆf!̧]åQyñVÅYVÆqÝ¢[ÐgZ„
Úƒ~ƒCìZzgQyÆŠgxãÃAÆ%,Ðwk

Úƒ~ƒCìXSÐEH»WÃ¹ç̂f[¹Y@*ìX
Sk»gc*MCŸ‚Šg`èfsìX

(Universal Zq-xìÔ&WÃ¹$¨Ðö
IG

x G ŒV     

¹Y@*ìXSkÅ7 Gravitational Constant)

**ò…3š5é EG]ŠZVä (Cavendish) ƒÐ¬Y&+l

Ÿñ8aþ³þ³^¨Œ
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Šgc*ÄÅ¶Ô��Šg`èfsìX

$¨Ðö
IG

¸]ÅZëS:]Šg`èfs�X
(Always ($¨Ðö

IG
¸]åÜsZq-¸]æ 1)

(Repulsion „ƒCìXªtŠ«»¿) Attractive)

7Š3CX
(ZzḡV Microscopic Level (ţ]pgŠ|) 2)

(ŠzâV´̧VÆn7V Macroscopic Level |)
îg6,‡&ÿEL¿ƒCìX

(ÑpÐ„Ã+VJ- Range (Sk¸]Å^šï LG) 3)

zWƒCìX
(ţ]ÔŠzu~¡~̧ÂVÆ£«.e$„$zg 4)

ƒCìX
(Inverse Square (ţ]åwk%¹‡ây 5)

Æ_.¿™CìX Law)

(ţ]ÔŠzñVÆŠgxy0*ñYäzZázZW 6)

(6,«7ƒCìX Intervening Medium)

((((::::XXXX Electromagnetic Force '''',,,,¹¹¹¹ïïïïFFFF¸̧̧̧]]]]))))
Z¤/ŠzZ',¹!*gqªèjy~ƒVÂQy

(aZ Electrostatic Force ¸]) ÆŠgxy',¹jã
ZzgZ¤/¸ŠzâV',¹!*gqªèw•~ ƒYCìX

M a g n e t i c ƒVÂQyÆŠgxyïF¸])
(aZƒYCìXSkÐªCÙƒ@*ì�Šz',¹ Force

ƒÂ  (Relative Motion ,w•) !*gzVÆŠgxy
QyÆŠgxyZq-ºm¸]aZƒYCìÔ&',¹

(¹ Elec t romagne t ic  Fo rce ïF¸])
Y@*ìX

',¹ïF¸]ÅZëS:]Šg`èfs

�X
(ţ]ÔæZzgŠ«ŠzâVUŠ3CìX 1)      

(ţ]Ô$¨Ðö
IG

¸]Æ£«¹ic*Š{¤!g 2)      

ƒCìX
( In ve r s e (ţ]åwk%¹‡ây 3)       

Æ_.¿™CìX Square Law)

(¹ic*Š{ÔªÑ Range (Sk¸]Å^šï LG) 4)      

özŠuJ-îsƒCìX
(ţ]åŠzñVÆŠgxy0*ñYä 5)      

(6,« Intervening Medium zZázZW)
ƒCìX

((((::::XXXX Strong Nuclear Force ¸̧̧̧~~~~EEEEààààðððð̧̧̧̧]]]]))))

(~0*ñ Nucleus ËÌ�CÙÆ%œ/})

(Protons and Neutrons YäzZá%œ/z~fgZ])

Ÿñ8aþ³þ³^¨Œ
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ÆŠgxyZq-i',Š„¸]èæ0*ðYCìÔ&¸~
Eàð̧]¹Y@*ìX

�CÙÆ%œ/}~ñ�ŠÓx6,zN*yµ',¹
!*gŠZgƒD�XSÏnSyÓx6,zN*yÆŠgxy',¹

(ƒãe34/õ XG
JXpSk Repulsion jã¸]Š«)

Æ',@%œ/}ÆZ0+g0*ñYäzZáÓxF,6,zN*y
ZzgER,ZyÆŠgxyi',Š„¸]æ0*ðYCìX
SkÐªCÙƒ@*ì�ţ]æ¡m',¹ïF¸]

7ƒ$ËXŠg|%œ/}ÆZ0+g0*ðYäzZàţ~

kHic*Š{ 100 Eä̧]Ô',¹ïF¸]Æ£«

¤!gƒCìXSk¸]»',¹!*gzVÆ‚BÃðm
7ƒ@*ìX

Sķ]ÅZëS:]Šg`èfs�X
(» Always attractive (ţ]ÔÜsæ) 1)   

bCÙ{™CìX
(¹„gKª Range (Sk¸]Å^šï LG) 2)     

ƒCìX ½ã
(t»Ñ]~0*ðYäzZàƒÐic*Š{¤!ģ] 3)     

(ƒCìX Strongest Force)

Inverse Square (ţ]Ôwk%¹‡ây) 4)      

(Æ_.¿7™CìX Law

(ţ]Ô',¹!*gzVÐÇZèyƒCìX 5)      

)Yg~(

Ÿñ8aþ³þ³^¨Œ

((((1 ����ZZZZ!!!!****]]]]::::))))ZZZZzzzzjjjjzzzzyyyyÃÃÃÃ̂̂̂̂,,,,����

(UV-Rays) !*Ññ¶ÃúV (b .1

Zzjzy (c .2

(Stratosphere) °æO{‡[ (b .3  

Šzu~    (b .4

tÓx     (d .5

Charles Fabry & Henri     (a .6

 Buison

(Venus) iCÙ{ (b .7

99 @*97 (d .8

(DU) eZ$jè EE (b .9

Z†z̄I¢a (b .10

   (Spectrophotometer)          

tÓx (d .11

Bm16 (c .12

Yâ1994 (c .13

 "Keep Cool & Carry On!       (b .14

The Montreal Protocol" 

y%¿ÆX (d .15

(d .16  
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”VÃZyÅZK¹ãGg~¼ic*Š{„'×ZWäÎ
åX�áh+¸zz¶�z{gZ]Æ3äÆ¯gU„ˆËY
!*YÆ¤/Š¦ƒYDZzg"ìÐ¹ã»Z†zGg»
ZOg™DXz{Z#LZÌJ-”ƒð¹ãÆ!*g}
~Î!ÂZ7¼Ð‚4p‚B„pÙÌƒC
�ZväZ7ŠârÔW@Zzg»y‰Ñ�Z[�
j„«�ÛâŠñX»£¨ñ�Š{iâäÆc.ç NF

ÛR,kZzg].h+�Ì7™‰X
X»ìwå�W\VZzg»âVÆˆW`ËY
!*Y¢zg„**uÆ!*g}~¼!*'™,ÏZzgsã
ƒZÌ¸XZ#ƒW‰ÂËYäQyÐ#¥ƒD
ƒñ7Y:

LLYV‚!?ßvZK**uÆ!*g}~H
Î!ƒXZk»vg}Ÿ~>H»xƒYì?óó

ÎZwFg„Z^1w7,,:
LL!*Yøg}n}Ãpzg]c*Q$+ßg]¯ä
Æ´z{**u»>ZzgH»xƒYìX**u¡Zzg9~
9~ƒÂn{pzg]4ì²–ZzgñK**uÐ
^%æEN~•@ìXóó
LL^»ZYc*',Z5ÌÃð»xƒZXøg~**uÂ
'Zq-„»x™CìZzgz{ì‚÷he»»xóóXZ
†Zv1áX

LL?äÇ¹X…i0+{gppÆnƒÐ
Zë»x**u„™Cì1�Z^ä¹z{ÌŠg„

Ÿñ8aþ³þ³^¨Œ

øg~ZK¹ã
LLøg~**uóó

eZËÒZÑsxÃgz¹Ô5Š‹



  2019 âÞâx)Ô5Š‹ ‰^ñß‹ QgŠz 34

ìXZyÆ´z{øg~**uÂ‰"uZë»xZ•ð
{ñÙÐÌZ�xŠîì�LLÂßÍVÃ‚g~
i0+ÏZy»èJ-7¸XZ[Šd**Z¤/~?Ð¼V

�tvg~**u„ì�ÎD~»™z^ŠßZŠî
ìÂ?H¼Ð?óóËYä¹X

LL!*Y˜VJ-=c*ŠìW\äZÏ¹ã~Cc*
å�ÎD~™z^ŠÑä»»xÂøgZŠâr™@*ìX
Q>t**u¹VÐWˆXóóZ^äc*ŠŠÑc*X

LL=pÙì�»t!*]ZÌJ-c*ŠìX
ŠgZÝ|tì�Z#»!*N™z^Ðgege

Šz]¦/gYD�ZzgQk‚py»Š!*îÁƒäÆ
:L]V~WxÁƒä@ìÂQÐƒÐ¬
Ck™äzZÑvg~**u»!*c*Vá¬„ƒ@*ìXz{
ŠârÃWxÁƒäÅZ:qŠêìZzgA$„Šâr

vg}]VÃŠzu~§s™z^he»¬Š}Šê
ìXZkÆ´z{H?äLÎeì�vg~½ZÃÇ
™ä~Ìvg~**uZq-ZëgzwZŠZ™CìXóó
ËYäCc*X

LLZ¤/tsìÂsã¹„Ð!*]ìX¹V
øg~**uZzg¹V½Z»Çƒ**XZy~ÂÃð@*wé
„74óóXÄäZKgZñ7ÅX

Ÿñ8aþ³þ³^¨Œ

dZ&+‚ð÷

********uuuuÅÅÅÅ¯̄̄̄zzzz^̂̂̂

 �Û"5ÿ
EH‚ð÷

(Sinus) 

5ì"5Ò3ï FGGH

**uÅYK
(Cavity)

_2.ç NFG*Ãï

zVÃï

Z’*Ãï

-
_54k54è
HGIGJEk[

**uÅ
Z0+gzãAc*V

\B545Ò3ï
EG
FGGH

2wYK
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LLtvg~**u„ì�»Z:qŠîì�
3äÅÃðqtìXŠ¬YñÂ**u3äÅ
qzVÆnZq-sB7†»»xŠîìXfgZc*Š™z

‰3âVÅpÒ»!~Ðé™ÏÅ§sá
YCìZzg?ZòYyÐ7yƒ�HW`W\ä
',c*ãc*QÇ̀»Ö{¯c*ìXZÏ§bLLZòYyË
3äÃÎó™QÐ3äÐIÌ™C�Yèz{
yZ[ƒ[ƒ@*ìZzg3äÆ‡.Þ7ƒ@*XZ¤/**u
~tp!:ƒCÂëvZƒZ3**Ì3YDZzgQFg
7,DXóóËYäŒc*X

LL!*YtÂÇì�ë3âVÅpÒÐZ7
Tyfe�ZzgtÌè`fe��z{3äÆ‡.Þ
ìc*7Ô1t**u½ZÃÇ™ä~¾§bæŠÇg
ƒ$Ëìøg~™~7W@*XóóZ^ä¹X

ËYäŒDƒñ�Z[Šc*:
LLŠd‚ËfZHŠZg3äÅpÒ‰„vg~

**u~Bìz{¯gU„ZkÅZ:qvg}ì~
ñ�Š°[aZ™äzZá¼zŠzVªcÇg~Uk
ÃŠîì�ZÏz‰Ü°[aZ™ä»»xÑzq™Šï
�X3äÅZhqÐì~0*ãWäÅ!*]Â?
ßvZÒ„™DƒXt0*ãc*°[¢„vg}ìÔ
i!*yZzg3äÆgZ5~ÔŒVJ-�n}ÅR6,

Ì’Y@*ìXt°[vg~i!*y6,¬Ðñ�Š
3äz){ÆfgZ]ÃÌZL‚B·áY@*ìT

Ði!*yÅR™sƒYCìZzgZk6,ñ�ŠfZB»
úc*Vƒ™Qk3ä»7gZ (Taste Buds) Z¸g

'×ZheÆn7g~§b»gƒYD�&?3ä
zZáƒX½Z‰„vg}ì~Bìz;V¬Ð
ñ�Š°[ZkÆÇ»¿¯gU„Ñzq™ŠêìZzg
Zk§bvg~**u½ZÆÇ™ä~ZCZëF,+
gzwZŠZ™CìXóó

ZkÆˆËYäÄÅ§sì™DƒñZq-
Ð‚ÎZw7Y:
LLÄZ¤/~?Ð¼V�vg}1%Zzg!*]

™äÌvg~**uzgìÂ?H¼Ð?óó
LL!*YZk~>ìÅH!*]ìXëXZh
§bY…��ëåZLì„Ð1s�XZk
~>**u»H»xƒYìXóóÄä¹X

LL‚t!*]Zk§bvg~™~7WñÏX
gZ(™z�Z',Z'?ZL;BÅZiZzgZù`ÐZK
**uÃizgÐŠ!*™È™ßZzgQ¼�~Zq-ZY±»
ƒVXóóËYä¹X

Z',Z'äZ#ZK**uÈ™Æt]ŠCÙZc*ÂZy
Å™~ƒð

8-B-ö
EEEEWzZi6,X|7,}ZzgpŠZ7ÌZK

$+àƒðWzZiÍ™çWˆXtWzZiÍ™†Zvä7Y:
LL1ËY!*YWytƒZù?óó
LLŠd‚?äå„ZK**uÃ!*CÙÐŠ¬
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ìXLZ0+gÌÄ7-™ŠdÔz{»Zq-¸gÅ§b
Š3ðŠ}Ï&Zq-ŠgxãA~Zq-ÜŠzuùV~
!*.$ŠîìXtu4!*CÙÅ§s1VÅæŠÐt

�²úÅ§sŠzÎgZpVÆfg)‚÷ÆÂx
Ða~ƒC�˜VÐWzZiÅØ,**uÆ{~
ŠZ4ƒC�XtWzZiZ¤/-V„!*CÙWYñÂ�áh+?pŠ
ZÐT+ÐZïg™Šz1z{!*CÙå3Ð¬vg~
**uÔÇßVZzgW\VÆZz6,J-“ƒñWJÅA

òVÐ¦/gCìÎ¯ä~**uÆZ0+gñ�Š
WJAc*Vzg�XtAc*VpŠÌÅ?ƒC�T
ÅzzÐŒVWäzZàWzZi~Zq-ÍôÏaZƒYC
ì�QÐ’ZgÔ…g™**gïWzZi~ps™ŠîìX
ZÌYèZ',Z'äZK**uŠ!*™WzZiÃÅAòV~
YäÐgzuŠc*åZknz{**gï:g{mZzg$+w
ˆXóóËYä¹Zh§bŒc*X

LLsã!*Y**uÅZypçVÆ!*g}~Âë
äLÎeÌ:åXëÂÜsZÚ„Y…¸�**u
øg}n}ÅpzgC~c*ÂZŸ†™Cìc*QZÐ
—hŠîìZzgëZkÅæŠÐ‚÷he»»x™D
�XóóZ^ä¹:

Zzg?HBƒ‚÷¢8ÌÃð¦J‚ŠZ»xìX
¬xßv¸B��‚÷»Z0+gY**Zzg!*CÙÂ_„
‚÷¢8ì²wtZq-"uë{»xì&™ä
~(,~¸]zZáFHziãZ*,$n.ç GIEkJ-Å

¢zg]ƒ$ËìXóóËYä¹X
LLz{>ù?óóFWzZi,Z½,X
LLtÂ?Y…„ƒ�‚÷¢8i0+ÏÅ´#ÖìX

t‚÷A$„gÇìZ#Ãð¿%YñXZ#ë
‚÷Z0+gfe�A$ƒZ~�áïWxøg}

µzV~V™øg}py~_.[ƒYCìZzg
n~»g0eZðW‚àpyÐò™ƒZ~ïYCì
ZzgQ**uÆfg)!*CÙòYCìXZ#J-øg}
pyÃWxQgSìëi0+{gT�paðÈ
ƒD„ñ]zZµƒYCìXøg}µ}�Zk
»xÃZ�xŠï�ZyÅFÑ…ƒC�X»7gZƒ**
¢zg~ìXZ¤/tÑ…7g~:ƒVÂz{ZC»x™ä
Æ‡.Þ7ƒDXóóËYäCc*X

LL!*Yz{Ñ…WyH�XÐµ}ZC»x
™DgT�?óó†Zvä7YX

LLøg}µzVÃ!*CÙ~ƒZZKZÝqª~
Jw7ƒCÉ¢zg~ì�ZyÆZ0+gWäzZàƒZ:

‚9y;"3ïJGH 90 ÜsCÙnÅWßŠÏÐ0*uƒÉ
‚~&Ì 80 Ð75 J-¤/xƒZzgZkÆZ0+g

ñ�ŠƒXóóËYä¹X
LLtƒ>¾§beìX!*YtÑ…7g~

™**Â�áh+¹„ÂƒÇXóóÄä¹X
LLvgZìw!*ÇÇìXsãt»x¹„
ÂìX¬xîg6,ßv§r#§bÆqÑ]~gT
�XgŠã´¸V~ŠyÆz‰ÜßÍVÃge$½~"
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u¤/xƒZ~‚÷¢87,Cì²uŠ´¸VÆßv',s
ÜQ~ƒZ~‚÷fe�X�ßv»g{âVc*
Ã%z){Å»âV~»x™D�Z7‚÷heÆ
n"uWßŠ{ƒZQì²øg}µzVÃZC»x
™äÆnå„™s_~Ô̀Z!0*uÔ¤/xZzg
%î[ƒZ„Šg»gƒCìX»tYy™ª]ƒÏ�

µzVÅtÓxÑ…vg~ÛÏ**u7g~™Šî
ìXóóËYäCc*X

LLøg~tgKÏ**u�ÜsPv¢a(,~Zzg
PZz÷ziãì>tƒ»x¾§b™gìóó?Z^
äY'e;X

LL‚¸Â¾wìX=ZK**uÆZ0+gÄ7-
™ŠdÔ»Zq-¸gÜ(~up!*ßV»Zq-kÃ
WñÇX!*CÙ~ƒZ~ñ�ŠŠðwÔge$ÔŠðNc*
Šzu}nÆfgZ]Zzg¹Ð̀Z!ÌZy„!*ßV
~ZS-™»ƒYD�X¹Ð̀Z!ZzgWßŠÏZq-
nÅgî"$~òYCì�**uÅZ0+gzãR6,
ñ�ŠZq-¡Ï

9£Ðö EOÐÎ@*g{g`™CgSì&
ë�XQÌ‰¹„e‚ (Mucus) ñ¾

nÆ̀Z!**uÆÔ{J-î~»x[
ƒYD�X1ZkÐ¬�z{‚÷ÆÂx~ŠZ4

ƒV**uZq-Ðz¾d$§iZ7gz1Æn
ZEw™CìXóóËYäŒc*X

LL>z{Ãy‚§iZEw™Cìóó?Z',Z'ä
ÎZwHX

LLZ#LZ+ßg®)aZƒCìÂ**uÆÔ
{~å7,CìZzg¥Wä@ìXøg}
µzV~eƒzVƒZ½™¹!~ÐFé°]
ÅgëgÐ!*CÙÇìZzg¥Æ‚B„ta›
̀Z!Ì!*CÙòYD�ZzgµzV~YäzZàƒZ
!*Ç„™sƒYCìXc*Š™z?å®TÆˆZ:v
Zzg¥GgzZÑk,9)ëZvÆZÖpHìXóó

LLZzƒÂt!*]ìXëäÂLÎe„7å�
¥Wä',Zv»]ZknZŠZHY@*ì�ë̀Z!
ÐôpƒYD�XóóZ†Zvä¹X

ËYä!*]WÐ(,JDƒñ¹:
LL**u~�gî"$ÇgSìz{̀ZÝVÐÂ

Ð75 ™«™C„ì‚B„Z0+gWäzZàƒZ~
‚~&ÌaZ™ŠîìX1aèCÙä4ˆ 80 

Zkgî"$ÅZq-5µaZƒ™**uÅZ0+gzãR6,Ä
gSìZknZkÅic*ŠCnÏ»:LÌk/ìXZk
nÏ»ðh}zMÐ™sƒ**"u¢zg~ìX
ZkÌðÆn**u~ñ�ŠÑÅVgLgL!*w
æŠ™D�Xz{ZKw•ÐZknÏÃËÄhzÅ
§bË™²~¤/ZDgT�˜VÐz{n}
~VYCì&n}Ægk†™»™eZs�X

**uÅƒZ~ñ�Š¼̀Z_*W$ið JiZì**ògî"$Ð
Ì»GYD�XóóËYäCc*X
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LL1!*YW\äÂCc*å�W$ið JiZìgî"$
W\VÐò™WçÆ»UCÅ™«™CìXóóÄ
äc*ŠŠÑc*X

LL!*ÇÇX1?tÈw‰�tgî"$W\VÐ
Ë™**uZzg²~ÌWCìZzgz;Vñ�ŠËÌ

̀Z!Ãhu™ŠîìóóXËYä¹X
LL!*YW\ätÂCc*„7�**u~WäzZà
ƒZWy¤/xùƒYCì?†ZväÎZwHX

LL~z„CäYg„ƒVXøg~**uÆZ0+g&
gKgKÏAc*VƒC�XZyA-VÃMlZg~
py�ÛZëHY@*ìTÅ¤/òA-VÃ¤/x™Šîìt

‚9y 90 xAc*VËgi+~ZñÅ§bZ0+gzãƒZÃ ¤/
;"3ïJGHJ-¤/x™Šî�XóóËYä¹X

LLZg}t»xÂ¹W‚ãÐÂ„~ƒŠHXóóZ',Z'
1áX

LLfgZ¨g™zXZq-WŠòŠy½~‚÷Æfg)Zz¹

0*õÎY,-ÅƒZZEw™@*ìXvg~**uZkƒZÃ
‚9y;"3ïJGHJ- 90 ̀Z!0*uZzg%î[¯äÆ´z{

¤/xÌ™Šîì²ZkƒZÃ¤/x™äÆn»FH
ziãZñ,$n.ç GIEkŠg»gƒVÐZzgz{ÌZk§b�z{:Üs

åvg}‚Bg�ÉLyZ[Ì:ƒVZzgŠygZ]»x
™Dg�óóXËYä¹X

LLzZªùù¾Ñ]zZàìtøg~gKÏ**uXóó

Z^1áX
LLZk**uÅZq-p!ÂZ+ì�’ÐÂªZyg{
YîÐXóóËYä¹X

LL!*Yz{H!óóFWzZi,Zq-‚BWNX
LLtÛÏ**uÎØÅi',Š„&¢AgBbìZzg"
ÑgpÒîVZzg$+1îVÃÙ|#™$ËìX‚0ZâV»ìw
ì�Zq-¬xWŠòÅ**u½ãegDÙZg1îV~�Ût™$Ë
ì²Zq-ic*Š{ˆkWŠòŠkDÙZg1îVÅÙ|#™Yì
{mîgÐz{ßv�ŠÚÅÚÐøzxƒVZy~Ât
&¢A¹ic*Š{(,|YCìXóóËYäCc*X

LL!*Yøg~t**u>ÎØ»»x™Cùì?óóZ^
ä7YX

LLøg~**uÆZz6,~{~ºmAiƒD�XZy
ÆCÙ−Ð½ãbgLgL!*w!*CÙä3gT�Xt
!*wZ&4545é GEHGE»»x™D�Zzg1îVÃCk™ÆZkÆ]½5Òø

YE

ŠârÃŠï��Z7Ù|#™ÆZyÆ!*g}~…
C@*ìXóó

**uÅŠNZzgZâ¿!*'»ƒNÂƒßv
ÎäÆn^ŠñXZyÆŠârZkz‰ÜZK**uZzgZk
Æ»g**ñVÆ!*g}~Îagì¸Xz{ZL6,zgŠÇgÆ
ZkZˆyÆ"u]¦/Zg¸TäZ7**u6j
Š}™aZHåXz{Îagì¸�Z¤/**uZzgZkÅªZy

Á&&:ƒ'Âz{i0+Ï~ttzVÐøzx
ƒDX
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Àøg~Ò6,Zq-ZŠ²/{Ây�Zh
{à½c*C‰ÔZyÆ**xÆ‚BeZË–åÔz{
8XZÝXe~‰ZyÅDe$¶�z{ŒÛd$ÅÃ~»°
¶Ck™g„�ZzgZy»™7,"»»xic*Š{ìT

‚wè 45 ÅzzÐQWic*Š{ìX°~ZyÅ/
‚w/Á–C�XªCÙ 5 ¶1¬xîg6,úg'ÁZiÁ

ìZyÅ/‰‰(,|g„ì%æFNZä`Zgƒä
ÑX»°Yõ7,@*wÆˆØ`�tÁ0*zg»*
ZEw™g„�ZzgZyÅ¢zg]7g~7ƒ0*g„ìX

,CDƒñZrVä¹�z{Z
g^¯y6,ŒÛMy
ZzgZkÆF,3Zzg‚M‚ãÐ77,|0*C�Xz{¯x
0*uá™ZkÆ(,}wzs»Ì_·7™**eS
�ÔYèZ
g^¯yF‚g}Zx$T~F,À„7Ô

‚Zzg?h+ÅÌœªƒCìÔ2ˆz]MzZiÆ‚B
ÌƒCìZknZ
g^¯y„ZyÆfztZzgØt
Ã7gZ™@*ìX=ÌZ
g^¯yÆ¯ZZ+»Z0+Zi{
ƒg;åXZ,FZDÑ]Æ‚B%ÉVÅMæ(,|g„
ìX{m™�Z
g^¯yÆ¬Š~„7ÉÅï MGƒ̂
ìz{ZK6,.EVÆ‚BMçÆç¤ÆnMä
Ñ�X

›w§ä1CÙZq-»=Í
ÃzV~ƒZ˜VZ0+ƒ

)zZ].Z�á{(
Ãð%n7T§b (Presbyopia) cÃ~

(,J0*Ãð%n7ÉtCÙZK̈yÅi0+Ï»Zq-šzgìX
øg}ŸÆZ¡IYe:‚wÆˆ$zgƒ**Ñzq
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ƒYD�ZÏ§bøg~ÓCðc*wg]~z{¤‰Ü7
g{YC�L�Zã~ƒZ™C¶Zzg!*gq-[õI0Ã%`

oƒŠzg~6,ŠN1™D¸ZzgŠzg»Â:79£4/õ FJG

Ï»e0+…™s›ÄY@*åX1Zv¬\Åt«e:
‚wÅ/ÆÀ̂˜Áƒä@ìZzg4,Šq-Æ`Å
q~#ÑzqƒYCìX

ë~ÐZÒ*ÐÈeT�1Zk
QW»H™,Z#4,Šq-Æwzsúc*V:
ƒVZzgŠÚ~1Š{ƒVXZ(7�t
ZWÜs7,ñ	V~„0*ðYCƒÉÁ
ZzgZ;|6~ÌSîúgÂVÃÎð~
ŠJÇeZ%Ô+Bð EFOVÆaç MÐ�Vï%Zzg
Z**`Ðèc*ßÆgm,}745é FNEEÌõw
ƒY@*ìX

Z(YVìZzgZk»D+Zguù
HY@*ìZkÅYïg~¢zg~ìXëƒ
zZ6��MçÅ¯z^Ã"{Å¯z^Ð

Œc*Y@*ìT§b"{~°L
ƒ@*ìZÏ§bøg~M\V~Ì (Lens)

°Lƒ@*ìX
"}~Zq-9ÅƒCì&

¹Y@*ìXøg~M\V~ Apperture

ƒCì�!gzÝ~]¾æ LNH (Pupil) Ì"5Ðö FNG

YCìZzgæîgzÝ~’YCì@*�!*CÙÐMðƒð
6,%6ƒnXZkÆ´z{ (Retina) gzÝ6,Š{_5½0î IEG

ZK̈ãMç»°LÄB5Õä FGƒ@*ìZzg¢zg]ÆÒpÐZY°
R(,fc*ÁƒCì@*�Ë—»@zZã0nX

Zq- (Focal length) ¬x°L»îwâö
ŠzgÅqzVZzgŒÛd$ÅqzVÆzZã@Æ ƒ@*ì®Z

nZyÃMÐc*úÅY+$u»**7,@*ìÔp¡
qMçÆ°LÅ̧]Z+ƒCì�ŠzgZzgŒÛd$ŠzâV
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qzV»@_5½0î IEG6,!*ÇzZãáCìX
ŒÛd$ÅqzVÃŠÚÆnr

(Å&¢Aƒãe34/õ XGJX®ZrÆ Accomodation)

nMçÆ°LÃ¢ðGO]~oƒpZ]zZµƒD
�XVwÆîg6,¬xqª~°LÅZ‹RÆQ¸g

B¢aƒ@*ìªtÁñN*ƒ@*ìprÆ 10 »¢
B¢aƒY@*ìX:Üs°‚]ÆÝs~t 6 z‰Ü

(Suspensary Liganent) É°Lg!*o EƒCì
°L!›Òþ Oƒ@*ìZzg°LÅR~p~Ñä~ Æfg=

tÌZÏ§bçzyƒ@*ìX
r»¿Šz8{ð OV~ƒ@*ìX¬8zõ O~

W]@!~ZÁn)iZƒ(ƒ@*ìZÐLrª
(ë Physiological Accomodation)

�pŠzuZz°L~ƒ@*ì˜V°LñN*ƒY@*ì
¸](,|YC (Dioptric) TÐZkÅeZÇðu

Accomodation) ìZk8zõ OÃ8r¤ç
ELELpZÃñec
ë�®ZrÆ¿~MçÅ‚|#~ (Physical

&p´VzZµƒC�X
°L»ñN*ƒ**ªZ‹RÆQ¸g~ZŸ†X X1

Mç»Šg}Z0+gÅ§sx̃Y**ª X2

™**X Converge

»i**TÐoƒ (Pupil) MçÅ"5Ðö FNG X3

Å�Zð~ZŸ†ƒnX Focal Point uJ-

e:‚wÅ/ÆMk0*k4,Šq-Å’k,™s
7Š3ðŠîaè@_5½0î IEGÆOñú“W4ìZzg
ZY°ÚaZƒY@*ìX

qÝ¯xtì�cÃ~ÅøáM\VÆ
ç¤Ð„ƒ$ËìX°L~ñaZƒäZzgZkÅE
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~¶MäÐ„4,Šq-ÅÃZW,Z0+ZiƒCìX
Zõ 9 ¬xîg6,4,Šq-Ã™sŠÚÅ¤‰Ü˜V

‚wÅ/~Û;BÅMðJ-VYC 40 ƒCìz{
ìX¸zzì�ZŠ²/ÆßvÃëÂ1Vc*Z¶gzVÃŠzggÄ
™7,"~gZs#Ck™D�X

cÃ~»D+Zgu¬xîg6,`Ð„ƒ@*ìX
‚wÅ/Æˆ 40 Zq-M‚yZzg¬xûÃgñáÆ�

*»�/Æ_.)�î7ƒ@*(Zk§b%z`ìX
ª

+1.00 D ‚wÆn 45 ‚wÐ 40

+1.50 D ‚wÆn 50 ‚wÐ 45

+2.00 D ‚wÆn 55 ‚wÐ 50

+2.50 D ‚wÆn 60 ‚wÐ 55

+3.00 D ‚wÆn 70 ‚wÐ 60

p`»�%!ÆcZzg¢zg]Æ
_.Áz5ÌƒYìX24,Šq-Æn�Ì�
?m,HY@*ìz{ŠzgÆ`Æ�~ZŸ°ƒ@*ìX

ZEw +0.50 D ‰Z¤/Ãð¿ŠzgÆn¬Ð
+1.00 ‚wÅ/ÆMk0*kQÐ 40 ™@*ìÂZ[

?m,HYñÇX1ŠzgÅÃZzg4,Šq-ÅÃ5™Zk» D 

ƒYñÇXZ¤/z{¬ +1.50 D �4,Šq-Æn
‚wÅ/Æ 40 ZEw™g;åÂ  -0.50 D Ð

Mk0*kZÐ4,Šq-~Š¢ïGOGCkƒCìÂ�ÛñáÆ
+0.50 :æENH™ +1.00D~ -0.50 D ˆ[Ð

4,Šq-»*ƒYñÇX D 

‚wÆ/ 60 &»Š4Zk§bì�Z¤/Ë
Æ»g"2.ç FEHÃ*Å¢zg]ƒÂZÐ.e$!*gq-ÃÅ
¢zg]7ƒÏZzgZk»�Ë_5é NEgc*{~‚ic*!*gq-

»x™äzZáÐZƒÇX
ZÒÅ0*B6,c*•6,ÌzZá`M‚ãZzg

ZgfZãÆnyh+nYD�XYètbk5é MGZzgM‚ã
ÐqÝƒY@*ìXpt¿vyŠ{ÌƒYìX®Z
M\VÅ™«ÆnM\VÐ0ËÌDe$

Ænc*Fg~ÆnËZi&zgâ8çXL0ÐgZ‚

™**e34/õ XG
JX

`Æ´z{cÃ~»D+Zgu×¾Ð
Ìƒ@*ìZzgM6,cÌZkZWÐ�]ŠÑD�
pZ,�ŠwZ[J-¬x7ƒ0*ñ�XZkÆ´z{

Æfg=Ì´`eì LASIK ZY°ÚÆn
T~ŠzgÅÃÃËZq-Mç~8¯Šc*Y@*ìZzg
Šzu~MçÃ4,Šq-ÅÃÆn»g™Šc*Y@*ìXZk
Æ´z{52~R¯À¾Ì¬xƒgì�X

“zZ3»¬ƒŠP»ÌµŠH
Z[Âøg~Wç6,*ÌµŠH
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Â\mÏgzVÅZq-Š*(ßYìT»
mGgƒ,œ~{~ÐìXtmÏgic*Š{
ë{7åXZq-¢oŠJ]Å**àTÆZq-u}
6,-ƒ@*åT~AiÆnZq-gN*‚ÎgZc¯1
Y@*X!*gzŠªÌ0*îegZk**àÆAu}ªìÅ
§sÐeZw™ZkÆÂ̂\»Í!eZwŠc*Y@*åX
ŠzâVZk§bZq-Šzu}Æú**à~ŠZ4G
YD¸�-zZáu}~Zq-Šzu}Ð‹

g�XÂ\`äÆn!*gzŠÃ&+Z]pŠWvŠ3ð
YC¶c*AiÆfg)>¿»c*Y@*åX>¿16,
!*gzŠŠ}ÆÐÏYZzgZkÅŠ‡ÐÍ!**à~Ð

¸]Æ‚Bò™¶Kä?WäzZàŠ-ZgÔd~˜ic*
ËÌqÐ”Z@*ZzgZÐÂhYh™gÄŠêX

ì�ÑH Cannon Â\ÆnZôm,~Â
)3,Ë(ÐâpfìÔ�Üú1gc*Ûw Canna Â

ÆnZEwƒ@*åXÂ8Zkz‰ÜZXŠƒNZ#
Y1800 !*gzŠuÐ-g\~Ñc*ŠHXZy»em,Zí

J-Áz5z„g;QZyÅ(×ÐÍ!ße™äzZà
Â80IX

-VÂ\Å¹ã!*gzŠÅWæÆ‚BÑzqƒCì
tZ,âŠzV6,Œƒ@*ì�ŠgCqª~{µ7
0*ñYDXZy~7N*ô**¶f$)‚«ð(�áï

Ÿñ8aþ³þ³^¨Œ  ¤CÙµgÃgz¹

xZXŠZ] 100

ÂÂÂÂ\\\\
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ìXì6ŠZâVäA{0+ZyÆŠzgÓ#Ö
YÆµn(Zq-Z(Ës`sŠgc*ÄH� 900)
0*ã~eZ%6,ZÐQZ™ŠêZzgWvŠ3ä6,O
Y@*XìâCÙ+!*gzŠ»ZEwW>!*i~ÔWl2zV
ZzgZ�ág{™äzZáWÑ]Æn™D¸XˆgC

‡¶ZkLLì',sóóÃ-g\~Ññ˜VŠgC
ðz@Ô�c*Z0ZtaZ™äzZáŠvâŠ}kB�ð
ÆŠzgZy¦`äZzgŠðZVaZ™äÆnZEw
GYD¸X

Â7VÆ°zWl¸ác*2}¸XtFÅ
EÅA!*²V6,ŒƒD¸XZyÆ�hzV~
ÎgZc™Æ!*gzŠ½ŠïXQ¢ogÏÐ�™Zk
Æ‚Bziy!*0+|Šc*Y@*XZ#ZkWl2}Æ
Zq-u}ÃWvŠ3ðYCÂZk~WvZzg’{g`
ƒ'Zzg2{Zc™Zq-Ã,J-Y@*T§bW`À
LLgzðs²óóøg}n™C�X2{˜V¤/@*ZL
‚BÈñziyÐiŠ~WäzZáZK̈âVc*˜hzV

Y~u~ 1200 Ãhu™ŠêXZk§bÆÏg
ZEwGYD¸XQt7g}ætz«~’
‰XF,ÃVÔ²1VZzg-g\zZßVä¸„Z4Wl

YÆZq-"© 1338 2zVÃF,¹Š}™Â8¯BX
»]Šg`ìX P o u d r e  D e  Ca n n o n  ~

YÆ‚{~Â8ZÜ~ 1340 äXI ZÖ²

›âVÆÜsZEwXXzßÆßÍVäZ7
YÆZq-õÜ}~ZEwHXF,ÃVä 1380 

Y~è»õÜ{™äÆnZEwHX 1453 

].h+({!*gzŠ~7N*ô**>f$Ô�ZzgÇ~Æ
ÆÚƒÐ¤!g 4:1:1 Ã́Åßg]~»g0

ÆÚƒÐ^wÆn 10:1:2 Â\ÆnZzg
ìX7N*ô 75:11:14 ƒ@*ì²].h+Zz‰Úƒ
Æfg) (Recrystallization) **>f$Ã¿Hî

™sHY@*ìXÃ́Ç[VÆ%Ç~ÐqÝHY@*
XZyÓxZbZÃñN*7ŠgZÃUÆnßìÆ',@~
eZw™0*ãÔZÈiÔu�c*%O[ÐßWßŠ™fe@*�

Ïg~:¿ÆXÓxF,FÃßìÆe&+}Æ‚B
g¥/ZY@*ZzgQYyœ™ñLŠZä!*gq-`sÐ

]J-Yg~gLXZ¤/t 24 Zµ™nYDXt¿
Zh§bd:ƒ@*ÂŠ}»Æ‚BÔÆOñZk
~WvµYCc*uuZ?ØÆ‚B"YyƒY@*X
`sÃßzVÆ|V6,#OY@*XˆZiZV¤/Šl™ä
zZáÃVÅæŠÐZq-_~#OYäÎÔZÐ
0*îegï¹Y@*X0*ãÐ½zZàZq-0*îegïÐP

[RV~ZÚ»xƒ@*ÔAFWŠò;zyZzgŠ2VÐt
»xFŠâV~™DX

Z#-g\~Wl2zVÅ(ßYä-g\Ã
ßìÅÆVZzḡ&+gm,Æ‚BZKiŠ~1Â!*÷Ô
l}ÔÇ~Ôßz){Å(Â\‚i~~ŠJ]ä

Ÿñ8aþ³þ³^¨Œ



áàXZ’ZðŠJCÂ8ßìÅspVÃU/U�h
™¯ðY'ZzgQßìÆš/}Î™'×h+¢o¯c*
Y@*åXZyÆfg)ßzVÆÍá`ñYD
¸XˆZiZVÂ\‚i~ßìÆOñ»́ÐÑzq
ƒ̂XtŠgZÝ»´Zzg²»½]ƒ@*åXt^V
¯äzZàŠJ]Ð&B5Òý

Gq¶XZy»1gßc*iÆ
ÍáÆn¯c*Y@*åXÍßVÆ‚B!*gzŠÅì

7ƒC¶X
»́ÃeJw™¯ðYäzZàÂ7VÃ—HYY
åX‚—Â7VÆ',@tŠzgâg‰ZzgfgZ—™Æ

( P o in t `ðYC‰XZk—~Ã7Zz&Ó45ë EGE

¹Y@*åXÎÛ,œ~ÆWy~e| Blank) 

ƒñßìÅµÂ7Vä»́ÅÂ7V?'áà
Yèt»́Ð:gS‰XZ¤/eyð$zgƒCÂ
Â\¬Ã],Æ‚BOYC¶XeyðÆÂ̂\
ÃZq-(·™Æƒc*Y@*ZzgZkŠzgZy	8-1g
™äzZáW!ÅæŠÐÛwÃåîg6,Üú¯Šc*X

HY@* (Touch Hole) Qqu}~ÎgZc
TÆfg=Â\ŠZ©Y$Ë¶X

Â\ÆÛw6,×ÐŠ;äJ-š/}mJ
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ŠñYD�‚—š/zVÅ§b¢ïŠ¶Æ‚B
‚BWgZ›UÌgnp¸XÂ\Š;ä6,Zq-gN*‚
Í!ÎŠc*Y@*@*�Â\»gc³™ä~W‚ã

ë¸XÂ\ŠZ“/õ EEÆn Cascable gìXZÐ
!*gzŠÅZq-ºmlZgš/iÆfg)Â\Æìc*

(Wad) Š;ä~Z&+~YCX!*gzŠZq-Š!*îeZ^
Ç~c*À}Æ-ÆúZh§bŠ!*Šc*Y@*Xt
’L»»xŠêZzgZkz‰ÜuVÃgzu©8Z#

Š}»ƒ@*ZzgZq-$h4è FHEÍáÃŠ;äÐ!*CÙ¥XÍá
Ã1g~ße™äZzgŠ!*îeZ^Æ‚BZh§bµ
™äÆÂ̂)qÎgZc~!*gzŠ½ŠêXZ#Ã],
™ä»¬MÂÂ)uc¤/xscc*W>iy)E(Ã
ÎgZc~eZw™!*gzŠÃ>!*g™@*XZk¿ÃÂ\ŠZæ

ëX!*gzŠÏYZzgÍáÃ̧]Æ‚BŠJäÐ!*CÙ
ZYwŠêXtZYwnWzZiÅgëggBb¶XÂ\Ã
Šz!*g{ße™äÐ¬1gÃZq-3Qk,~ÐßWßŠH
Y@*@*�Ã],Æˆ`ÅÏgc*V»ƒYNX

Â7VäZLz‰ÜÅ¯�VÆZbZñF,0Ì
ps™ŠñYèZ[¯`~Â\{:»ZŸ†™Šc*ŠHX
g‚!ZzgawŠ5¬Ðñ�Š¸XûZgÎgZczZá

( T r e n c h ÛwÆ§i6,¯ðˆR,õâgR,
)ç¹!*y(Ãaw¯`ÆÏgÆîg6, Mortar) 

«kBx~ZEwHŠHXtZq-¸W,ÏgåXZ%

ZkÃZEw™ä»§iZq-**iu%³ƒ@*XyZy

kB~Zq-ºm®ZŠ~Â\{:ÂuJ-?Zzg
ûZg(6,ë]HY@*@*�ZKgf~!~ÐËÌ
£xÅ§sÃ,̂HYnXppŠZÐúÐôpǵ
¢zg~ƒ@*åXt¿Â\{:)WgÀ~(ÜsZÏ
ßg]~pŠÃôpgÄYå�‚tÐWäzZáú
Wzg6,Ã],8-™}Xpt×ZzgUîVÐƒä
zZá.VÅiŠ~WYåX

g‚ác*awŠ2V6,ƒäzZàÍ!!*g~n{Á
U*"$ƒ$Ë¶eìZ»Š»Íá',‚ñYNc*1Yg
ƒXuc¤/xHƒZÂ\»Í!ÔÍ!!*g~ÅZ’ZƒYåX
Â7VÐ`ñ‰ÍáûZzg³i}1k™Šï
¸X

Â8¹¢d~lV»**¦/k,zz0IX
ŠÔÆ˜izVÆ',Z',W**±ZðÆZ’Zð%³Æ
OñWy~%³0ŠHX'áYäÆ¬m
eßVZzg�g~Æfg)!h45ÿ

GI
n{™ÆŠÔÆ

˜izVÃ**»g{¯c*Y@*QÂ7VÆfg=ZyÆ²Ú
ZzgÇ~Æ”V~ÎgZcGYDZzgQz~uc

¤/xGƒñÍáN™WvÎŠ~YCXZ%Â7V
Æ‚Bd~kB�ð5jVÆnËŠp»‚ây
7gBb¶X

W`ÌÂ8kB�ð~Zë™ŠZgZŠZ™C�
eìtÌV6,·ƒVÔ˜izV~ƒVc*i}6,g¿
ƒVX

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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(74) aaaa9999....çççç XXXXGGGGOOOO
Y1985 YÐ 1974 zÆZ&+m,Æ¯ÇÑàä /

±qV~ZKšÅLãÅÔ�Zq- 74 J-

gkgeìX

Y~åÅXZk 1358
]4ü
IGEÄ~äIV /

X ',k¶ 74 z‰ÜZyÅ/

Z�ÛZŠ~¸])̃´ÐmgBb 74% Ãe$Å /
ìX

Š-Z§uÆˆŠ*ÅŠzu~îsF,+Š-ZgÔŠ-Z§ /

X éì 74.5 Šg+ìXZkÅMð

Y1969 ;ÅÆ�gîh~Š·yP»ZÙw /
ƒZX ',kÅ/~ 74 ~

ìX 74 ^~ZCÙZñVÅ®ZŠ /

Ÿñ8aþ³þ³^¨Œ

#ÐÎJ-

F„kQ~
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ìszZÉÔæ¹̀*Ô7CÔ@*ÇZyZzggzk /

',kìX 74 ~úgÂVÅZz‰/

yz*yÆ¬zik,ZW�ZCÙ́1z»ZÙw /

',k 74 Y~ƒZXZkz‰ÜZyÅ/ 1964

¶X

Š*~%ŠzVÅZz‰/ƒÐic*Š{Y0*y~ /

',kJ-i0+{gT 74.54 ìXz;VÆ%ŠZz¹

�X

Y1039 �g›y‚0ZVZ0Z&»ZÙw /

',kåX 74 ~ƒZåXZÙwÆz‰ÜZyÅ/

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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,,,,VVVViiiiCCCCÙÙÙÙ~~~~ƒƒƒƒCCCC����???? HHHH
,VñÌ¤/â~¬xîg6,yzVÅŠ-ZgzVZzgWV
6,ÃWC�XgZ]Æz‰Üz{gzÝÆŒÛd$³VZzgQzV
chzVÃDg™äÆn@*uÎñùgS�ZzgZe7-

i™Z7Š1ag�XyzV~ÃWäzZàt¬x@

aìÐÌgKƒCì1øg~i}6,(,~(,~p+u
ZzgegZîã^zßg]gppzZà,VÌ0*ðYC�XW\

tYy™ªZyƒVÐ�Š*~/VÅZhJðDÙZgÐiZZ+

Ÿñ8aþ³þ³^¨Œ
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ZZâZq0*ðYC�1Zy~ÐZq-ÂZ%OõZîV~
ìZzgŠzu~GÅ (Gila) gAzZà*e$ú@5

ìX (Beeded) iVzZà@

Z¤/p¹Ï,VZ&+}Šî�Ô1PZq-aÌ
aZ™C�XZÒ/VÅpgZuíZzggLñL
Q}ch}�1PZq-(,~ZâZq6,0+}ZzgŠzu}
gLgLYâgzV»DgÌ™C�Xt,V=

qg{Æ¤/x´̧V~¬x�X@*ët%æEOZWWgªÆ´z{
Š*½~0*ðYC�X

t˜VÌgS�ZLW\ÃZgŠ¤/ŠÆâjwZzgŠgC
qÑ]Æ_.eJwg�XVwÆîg6,Šg½VZzg
vk~gAzZà,VÖZggùVÅâ´ƒC�²

õZîV~gAzZà/V»g8-æîÈgZc*{Åƒ@*ìZzg
t¬xîg6,ge$ÅgöÐ»°MPìÉŒVJ-�

Ü/VÅnZLZgŠ¤/ŠÆ (Chamleon) ¤/¡

Ÿñ8aþ³þ³^¨Œ

ÚvÛ‚Â%Û^á
9810004576  

CÙnÆáÔZúÔÎ^RZzg·VÆzZW**ÖyÆðuç0*g~2ZàgR,zZEgR,
011-23621693 : c 011-23543298, 011-23621694, 011-23536450, : ¯y

)Z&+c*( 110006X 2Ûn×nòà…æJ(e^\åaß‚æ…]¨(+a×o 6562/4 : Ø
E-Mail : osamorkcorp@hotmail.con

Zkd’q-ÆaÓxF,(pZ÷]Æ‚B

]m�n^Ú^…Òn9ß-Ò^…µç…m�à
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âjw»g8-Z(g™äÆnZCªg8-ps™g�X
Z/VÅ�#ÖÌZƒCìXgc*„

;ñ�{Z%M~0*ðYäzZà‰,VWJv¢a
ÐÌgK�XzÆZ&+m,~egl**ò,V&
¢aJ-DƒC�Xtp+u,VZKDÔ¢oZzg
¤!gŠx»Zq-„LLÃhZóó',‚™Zi@(,~�#Ö

zZáYâgÃW‚ãÆ‚Bhu™$Ë�X
,V¬xîg6,Îg`Å¤/â¤/xŠð\Ãp[I

™C�Å<å XEZuŠW[zƒZ~gAzZà,VZLW\Ã
uŠ~ÐXäÆnËôp£x6,¾™‚gZñÌ
uâÎ™¦/ZgŠî�X‰ZâZqÅ,VuŠ-V~
i}ÆZ0+g¬YC�X

,V‚zVÆ‚B�ZmgBb�ZzgtÌ

‚zVÅ§b)VzZà¢gBb�XtuŠpyzZá
yi0+zV~ÑgƒC�XZyÆŸÃ&zZã”V~

„HYYìªuÔŠPZzgŠxXZkÅ¹ÏZâZqÅ
egN*4ƒC�@*ë¼/VÆc7ƒDZzgz{
!*Ç‚zVÅâ#ƒC�X

/VÆZ0+gZq-Ðz¾d$ZzgªZy™Š¶
zZà¤‰ÜƒCìXZyÅt¤‰ÜŠÔÐ±ZðZzg£¨

™DƒD¹ÃZ+{qU*"$ƒCìXZkª]Z0
¤‰ÜÅzzÐZyÅŠx–ÌYñÂŠz!*g{ZvWC
ìXZÏ¯Y6,ZÒtŠÔÐ£«Zzg±Zð~$Ç�

YV�ŠÔZ7ŠxÐñ™çY**eLì1tZkÅ
6,zZ{7™'XŠxŠÔÆì~g{YCìZzgt$™

ôp£x6,YB�X

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((
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e‹ 350 Wð!Z*  )Z³( X1

(Processor) 6,ẑ )[( X2

(IBM) )[(Wð!Z* -3

)`(Z*WðÏWg(ßY X4

(MICR Technology)   

(Motherboard) )Š(æg1ge X5

(Konrad Zuse) )[(Ã3,i+æi X6

  Complimentary Metal )Z³( X7
    Oxide Semiconductor    

Z*ZöZ&½mø GLZq-¤/Z’6,z¤/Zxì X)[( 8

tX )Š(  X9

Y1989 )Š(  X 10   
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ZzjzyÅµÎg`ÐWäzZàµ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰Ã_.[™     .1

gìX
 (IR-Rays) ik,,ucÃúV (a

(UV-Rays) !*Ññ¶ÃúV (b

(Cosmic Rays) »ÑCÃúV (c

(X-Rays) ÃúV -X (d

°æO{Zgn6,Y0+ZgzVÅôpi0+ÏÆa‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰» .2

gZ„ZEw:ƒäÆ!*z�ŠZk»°æO{ƒZð~ƒ**¹
¢zg~ìX

Wx (b **>zX (a

»g0eZðW‚à (d Zzjzy (c

ZzjzyÅµcð°æO{Å‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰µÆ−z .3

~zZ�ÛlZg~0*ðYCìX
(Troposphere) °æO{!3t.ç

GE
GO{ (a

(Stratosphere) °æO{‡[ (b

(Mesosphere) °æO{xy (c

(Thermosphere) °æO{q¨{ (d

°æO{ZgnÆZ§Zscð°æO{Å0*õZëqV~ .4

Ð‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰µÎg`ÐWäzZàµ!*Ññ¶ÃúVÃ
_.[™gìX

Šzu~ (b « (a

a¶ (d Š~ (c

Ÿñ8aþ³þ³^¨Œ¦ZºZ)**0+l,(

(1) ZzjzyÃ̂,�



  2019 âÞâx)Ô5Š‹ ‰^ñß‹ QgŠz 53

øg~i}Å™«™äzZàZzjzy .5

µ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰uVÅzzÐ¡Zzg',!*ŠƒCìX
(CFC) ³gzjgz»g0 (a

(CCl4) »g06Z³gZà (b

(HCFC) ;àgz³gzjgz»g0 (c

tÓx (d

Yâ~ 1913 ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰�ÛZúâ8çXLƒ43š5é EGG]ä .6

ZzjzyµÅŠgc*ÄÅX
Charles Fabry & Henri Buison (a

G.M.B. Dobson (b

Brewer-Dobson (c

Joe Farman, Brian Gardiner & (d

Jonathan Shankline

i}Æ´z{‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰_5éGOg{6,ÌZkÅRÐ .7

B³¢aÅ—~6,ZzjzyÅµ0*ðYCìX 100

(Venus) iCÙ{ (b (Mercury) «gŠ (a

(Jupiter) œ~ (d             (Mars) %õ (c      

ZzjzyµÎg`ÐWäzZàZ•ðµz* .8

�Ûr&4gö GEZßZzZ�ÃúV»‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰‚z_.[™g
ìÔTÐRèi}6,Y0+ZgzVÅi0+ÏeƒCìX

97   (b 97 @*96 (a

99 @*97 (d 99 (c

µ~ZzjzyÅlZgÅeö‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰Z»ð~ .9

ÅYCìX
(DU) eZ$jè EE (b (Pa) 0*ñ (a

(ppm) 0*g"1¹Òø
HG°$Ó4è LOGE (c

atm (d

~ (Stratosphere) i}ÅRÐ°æO{‡[ .10

ZzjzyÅlZgÅeöÆa‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰W!»ZEwHY@*
ìX

(Spectrometer) Z†z¢a (a

(Spectrophotometer) Z†z̄I¢a (b

(Katharometer) ;gz¢a (c

(Dosimeter) ezi~¢a (d

!*Ñ¶ÃúVÅ®Š~WäÅzzÐ‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ .11

Fgc*VƒC�X
(Skin Cancer) ¢ÆãÅ (a   

(Sunburn) Wë[iŠµ5Àö
Y

G (b

(Cataract) ñ»ÈÅ (c    

tÓx (d
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ZzjzyµÅZÌZzgZkÅZÃŠe$ZY¤/™äÆ .12

aCÙ‚w‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰Ã‚g~Š*~LLÎZŅ̃Zò-Ä+B©û GEOEL

( I n t e r n a t i o n a l  D a y  f o r  t h e Zzjzyµóó
oc*Y@*ìX Presevation of the Ozone Layer)

Bec 19 (b BZ6,s 10 (a

B�y 5 (d    Bm16      (c                 

LLÎZŅ̃Zò-Ä+B©û GEOELZzjzyµóóc*LL¬@-Ä .13

ÅÑz¬]‚w (Wo r ld  Ozo ne  D ay) Zzjzyóó
‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ÐƒðX

Yâ1987 (b    Yâ1957   (a

Yâ2000 (d    Yâ  1994 (c              

YâÆaLL¬@-ÄZzjzyóó» 2 0 1 8 ‚w .14

‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ìX (Theme)\
"30 years: Healing our Ozone (a

Together."

"Keep Cool & Carry On! The (b

Montreal Protocol"

Caring for all Life under the Sun." (c      

"Ozone & Climate: Restored by a (d

World United :Working towards Reducing

Global Warming HFCS under the Montreal

Protocol."

ZzjzyµÅZÌzZÃŠe$ÃªCÙ™äzZÑŠg` .15

å<: (Slogan) fs|Ì
ZZZZZZZZ‡‡‡‡ÚÚÚÚnnnn³³³³³³³³ààààeeee³³³³³³³³ßßßß³³³³³³³³³³³³^̂̂̂]]]]ææææ////ææææááááÒÒÒÒ³³³³³³³³1111]]]]mmmmŠŠŠŠ³³³³ooooaaaa³³³³ooooaaaa³³³³1111      

qqqqnnnnŠŠŠŠ1111óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóXXXXXXXX

y%0*ãÆX (a

y%Šg|#ÆX  (b

y%”VÆX (c

y%¿ÆX (d

YâÆaLLÎZŅ̃Zò-Ä+B©û GEOELZzjzy 2018 ‚w .16

‰‰‰‰‰‰‰‰‰‰‰‰‰‰‰ìX (Logo) µóó»ä́¶Ky
(b        (a

  (d (c

6,ŠB( 32 )�Z!*]™
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ÃyÏå? (HDD) XƒÐ«;gee‹egZÇ 1 ÎZw
e‹ 350(IBM) Z³XWð!Z*

 506 (Seagate ST) [X_5½3ï G
Y

GHZöK
(WD) `XeÚe~

(Fujitsu) ŠXA8ïELH^ð N

Xð»Ãy‚W!eðÃZÓgÂ~ps™@*ì? 2 ÎZw
[X6,ẑ (RAM) Z³Xg*

ŠXZÝe~e~ `X‚Åz*

XÃyÏÛR,väƒÐ¬Z
g¯̂y8 3 ÎZw
›Zh+»gH? (PDA) e~Z}

[XWð!Z*  Z³XâMz‚Å

ŠXes `XZÝ8

XËJÆfg=ÃðsBä™äÆnÃy 4 ÎZw
Ï(ßYZEwÅYCì?

Z³XZzÏWg(ßY
[XWgZ*Wg(ßY
`XZ*WðÏWg(ßY

Zy~ÐÃð7   ŠX

XÛR,ÅZ˜b~qgzfs~ÐÃy‚8~î O 5 ÎZw
7ì? (Peripheral) {gY

Z³XÅ1ge[Xâîk
ŠXæg1ge `Xâ�
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XŠ*~ƒÐ¬¾ä6,z¤/ZxzZÑÛR, 6 ÎZw
»gH? (Programmable Computer)

[XÃ3,i+�i Z³X.Þy
ŠX

#-B-Cé
FGEEEyz$h43ï

E
GEH `XegÖ

"54-
÷
EGEGE

? »7gZ**xHì CMOS XÏZ*ZzZö 7 ÎZw
Complimentary Metal Oxide Z³X

Semiconductor

Computer Mosfet of Switch  [X
Cell Metal of Semiconductor `X      

ŠXZy~ÐÃð7

XŠg`fs~ÐÃy‚Òyßì? 8 ÎZw
Z³X.Þyầz‚ÅÆ¸].�
[XZ*ZöZ&½mø GLZq-¤/Z’6,z¤/Zxì
`XZÚ,MZ&½k5Òð GFggz&+z»e¯«6,z¤/Zxì

:&ëENÆ¸]. (Jeff Bezos) ŠXâ%æELEzk
�

Ãb (Audio) XZy~ÐÃyÏZÅWe- 9 ÎZw
Ð0ƒCì?

    .wmc  [X .mid  Z³X
Xt ŠX .aif   `X

XâMz‚ÅW~ÃyÐ‚w~ÑõƒZ? 10 ÎZw

Y1990 [X Y2000 Z³X
Y1989 ŠX Y2010 `X

6,ŠB(  51 )�Z!*]™     

]]]]ÂÂÂÂ¡¡¡¡áááá
6,(You Tube) eZË·ZÅ6,zm,Æ-k[

¼ŠÚÆnŠg•fsÅ5ë LEÃN*U$™,:

https://www.youtube.com/

user/maparvaiz/video 

c*QSkYWgÃeÃZL
¯yÐZÂ  Z
g^

™Æ-k[6,ŠB:
_________________

eZË·ZÅ6,zm,Æp}ZzgÂÁj7,"
ZzgeZîyße™äÆnŠg•fsÅ5ë LE

ÃN*U$™,: (Academia) 

https://manuu.academia.edu/

drmohammadaslamparvaiz

c*QSkYWgÃeÃZL
Z
g¯̂yÐZÂ™Æ
ZO¸‚V$6,7,³c*
eZîyße™,X
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