


1   2019 #âx)Ô5Š‹ ‰^ñß‹ QgŠz

(05) Ñg{� 2019# (26) ¢�

ÚvÛ‚q^æm‚ V ‰†æ…Ñ þ
Ê†|Þ^‡ V ÒÛ¶ç‡Þ- þ

V Ú‚m†]Âˆ]‡p

6,zm, ÅZ·Ë eZ
zZõe·

ñÑ**WiZŠDZgŠz-Eg;Ô©gW!*Š
maparvaiz@gmail.com

Þ^ñgÚ‚m†]Âˆ]‡pV

eZË¦·¤gt0+z~
(9717766931 )¯y:

nadvitariq@gmail.com

Úr×‹Ú�^æ…lV

eZËÒZÑsxÃgz¹
)Z¥/|( Ò eZË†ZU
)©gW!*Š( eZË¬$+d

)ßy( ¦�á@Z
)™Ð( Òrm,¢ã

gz9 25/=25/=25/=25/= 7°Ñg{
):Š~( gc*w 10
)-XZ}XZ~( Šgë 10
)Z%O( eZ° 3
0*î&+ 1.5
‡…‰þ³þ³þ³þ³þ³^ŸÞþ³þ³þ³äV

)ZÐZŠ~Ô‚Š{eZuÐ( gz9 250
)Ñ$k,~Ô‚Š{eZuÐ( gz9 300

(~ )&+g=gZ gz9 600
e†]ñ1Æþ³n†ÚÛ^ÖÔ

)ƒZðeZuÐ(
gc*wBŠgë 100

)Z%O( eZ° 30
0*î&+ 15
]Âþ³^Þkiþ³^Âþ³Ûþ³†

gz9 5000
gc*w&Šgë 1300

)Z%O( eZ° 400
0*î&+ 200

c¶Ky»Èì� u ZkŠZ],}~
W\»ig‚Ñ:»ƒŠHìX

304

yz*y»ª‚³Zzg¥âCâx)
ZsòÃî&+c',Zñ‚bzâj1]2
Z³�Ûzr‚bÆÃc*]»F,)y

iþ³†ing

‰†ÒçÖn�à]Þ3^…tV

····²²²²
Phone : 7678382368, 9312443888

siliconview2007@gmail.com

110025XXXX ffffZZZZ™™™™ôôôôzzzzÆÆÆÆÔÔÔÔ5555ŠŠŠŠ‹‹‹‹ 153 (26) ââââzzzzÂÂÂÂ""""$$$$::::  

www.urduscience.org

4 .................................... ..................................... µµµµnnnnÇÇÇÇ^̂̂̂ÝÝÝÝ
5 ..................................................................... JJJJ]]]]ññññrrrrŠŠŠŠ8888
5 .................... ZöÔZöÔZ .............................. ZÅ¹ÐöŠJ'
9 ................... �Z^7g~ .......................... )Ä( ZÅ¹ÐöŠJ'
11 ................ ¦{ÃÒZûY ......... )]Æ!*z�Šgzi{gpp»¬
16 ................ 6,zWzà©g ...................... »Ñ]Å™Å@*gõ
19 .......... 6,zWZDw[Z−+ ... dZ˜q]ZzgW`Æ)b‚bÅgzÝ~
22 ........... eZË!!gŸ{Ây .............. »gzZÈ‚b:gzÝ»aç NZr
25 ................ ¦{ÃÒZûY ............................. ZzgZ¾»Ñ]
30 ................. �Z^7g~ .............................. )Ä( Wg¬
31 .......... 6,zWZDw[Z−+ ..... yz*yÆŠÃ¦Âx~öZL»™ŠZg
34 .................................. ........... ‰‰‰‰^̂̂̂ññññßßßß‹‹‹‹ÒÒÒÒ1111$$$$ÛÛÛÛ^̂̂̂…………ææææ7777‰‰‰‰1111
34 ......................... ZÖgZW, ....... )ŸzZg**zw( 0VÅŒz]
39 ..................... ‚iZÅ ............................... µµµµnnnn&&&&…………ÊÊÊÊkkkk
41 .................................. .................................... ÚÚÚÚnnnn††††]]]]''''
41 .................... eZËZ£{y .................... ²1V»fzt”ÁD
44 .................................. ............................. ŸŸŸŸññññ8888aaaa^̂̂̂¨̈̈̈ŒŒŒŒ
44 ............ eZËZ/gæ{y ............................ Z»ðZzgeö
48 ................ ¤CÙµgÃgz¹ ................................ sðá
51 ........................ iZ@{q ...? =g}ZLyz0+}¹V¹Vy™D�
53 .............. F„kQ~ ....................................68 �
54 ............................ ·² ................................... ÛR,Ã̂,
55 ............... eZË·ZÅ6,zm, ...................... ‰‰‰‰^̂̂̂ññññßßßß‹‹‹‹JJJJÒÒÒÒ----ßßßß††††pppp
56 ...................... Z£÷ a .................................... …………////ùùùùÂÂÂÂÛÛÛÛØØØØ

57 ............................................................ yh+Zg~&jÃgx



4   2019 #âx)Ô5Š‹ ‰^ñß‹ QgŠz

5œ~»Ç**)
W�ëtÇ™,�Zkœ~ÃZLn

LLŠDœ~óó
¯NÐXXXDÅZk)ÇZzg!*ë„Ã»™Š,ÐTäŠgoƒVÃLLægÎVóóZzg
LLZjßVóó~!*.$™WŠñZŠðg}›yaZK�X

W�Ç™,�5œ~åZsxZzgåDÅœ~ƒÏ
ë~ÐCÙZq-ZKZKR6,tÃÒ™}Ç�ëpŠZzgøg~u6,4~F,šM0*äzZà5±
ÌåDqÝ™nXXXXëZ+Šgo�úŠ,Ð�˜VZjàRJ-åDÅ½
ƒZzg˜VÐÃgrƒäzZÑ¤̈DøDAYDÅËÌ�ác~Ôeìz{‚Ôug$c*}
ƒÔeìZ¼ZãÔzDc*zc*ƒÔ½Yg~gÄnÇXXX

W�ëÇ™,�
åDzF,šMÐWgZ3Z,›yFÐZzg»g™,Ð�XÆ‘zgzi¡PZg»y6,
:JƒVÉz{LL7g}Æ7g}Zsx~ƒVóó@*�hÈÏZŠZ™DƒñŠ*~z„»x
™,�XÆzZWZyÃ5ŠHìXªz{íQ!ï OGTÐƒÃ;ãX
Z¤/ëœtŠàÐZzgïm+MÐZvZzgZkÆgÎwÆZ©xÅzÅ¾nÐtŠxZVN
ÐÂZ¶KYZvt5œ~øg}nIguƒÏX

�áh+�F,}Šw~ZF,Yñ%~!*]



5   2019 #âx)Ô5Š‹ ‰^ñß‹ QgŠz

Ô(Li) ~ZÅ¹ÐöŠJ'
É4-Ÿ-ê

GG
G 1 Šzg~].zwÆ¤/z\�

Zzg (Cs) Ô©* (Rd) Ôgzs* (K) Ô7N*ô (Na) Îe*
Xg¿ˆ�Xp¤tì�ZyÆu6,Zq- (Fr) �ÛZ²

ÎZgìXqÑV�ZÅ¹ÐöŠJ' (H) }K;àgzX
¹!zH'×Z`zZµƒð�Ô@*ë¦/¸
el,|œ~Ð;àgzXÃ',ŠZ“™C
Wg„�Xp',ŠZ“ÅÌZq-uzŠƒC
ìXËŠyZ,VäZLuÐ;àgzX
ÃZ@*g²Â?

eì;àgzXx/pZm»zZô
ŠîƒðìX¤/z\»gc™}XpŒVÂ³g+Zzg
jg+‰péZgÁÜñ�Š�Ôz{CÙ¦/;àgzXÃ',ŠZ“

7™,ÐXâè~tzZ§z̧q5+k,ƒ[ìX4Âì
»ŠLL¤/z\óózä™áZzgLLq- �;àgzXZLnZq-

Å§i6,pŠÃpŠÓ (One Man Militay) Ð~¯`óó

¯á!Šzg~].zwwsWyÂì7�Zk~ÂWz"5å GEOw:
ƒnXp|Âtì�;àgzXÆnZq-6
¤/z\ÅúZq-(,Z

85Ó4-
÷

FGGEEìÔc*gZÈNŠZVÆn!
ZÅ¹ÐöŠJ'¹Šk,Ð³��ëZy»t¬gs»

™,ZzgZyÆc&ÿ
J

Lq{ZzgÑb�á;:»
ÒyYg~™,!Å<å XEZðh~Šk,Ænët
�Ûn™fe��;àgzXZL6#Å
ˆl~ò7,~ìXZ[øg}‚t

~ÜsZÅ¹Ðö 1 Šzg~].zwÆ¤/z\�
ŠJ'�X

ZZZZÅÅÅÅ¹¹¹¹ÐÐÐÐööööŠŠŠŠJJJJÂÂÂÂVVVVÅÅÅÅ¬¬¬¬xxxxSSSS::::]]]]
ÓxZÅ¹ÐöŠJ'ÖZgƒC�Xt!¬ï�ZzgZCÔ

¯C�XZk (Cation) Wy~Z¼zyÅ™µ',t0*g{
',¹!*gƒ@*ìXtŠJ'3,xƒC�Zzg +1 ',t0*g}6,

Z7e¸Ð»N*YYìX»LYä6,ZyÅÖZgRªCÙ

ZÅ¹ÐöŠJ'

ZöÔZöÔZXZÃ!)'gZ»(

ÎZŅ̃Zò‚wŠzg~].zw
(International Year of

Periodic Table)

2019
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ƒCì�ƒZZzg&ÆZW,Ðâ0+7,ä@ìXRÅ®»
â0+7,**‰~¿ÅzzÐƒ@*ìX!6ð¬ïƒäÅzz

ÐZ7ƒZ~²£Õä N7g3YYXZ7èÆ%~e1g3
Y@*ì@*�ƒZÐZy»ģ–YñX¸zzì�ZÅ¹Ðö

ŠJ'{Øqª~7É¤]Å^~0*ðYC
�X0*v,ZÅ¹ÐöŠJ]©*ƒÐic*Š{¬ïìX

ª**xgpp Nomenclature Æ].h+ IUPAC

ÆÁÜ 1 ÆZßwÆ_.ZÅ¹ÐöŠJÂVÃ¤/z\�
»**xŠc*ŠHìX (Group 1 Elements) 

ÓxZÅ¹ÐöŠJ'0*ãÆ‚B¬ï™C�XÑZÅ¹Ðö

ŠJÂVÅ/Ú¸g~ZÅ¹ÐöŠJ'ic*Š{!~Ð¬ï™C
�X
ÓxZÅ¹ÐöŠJ'Šg]~%·]Å̂~0*ðYC

�XŠg]~ƒÐic*Š{lZg~0*ðYäzZàZÅ¹Ðö

ŠJ]Îe*ìXZkÆˆ!*nKM7N*ô
É4-Ÿ-ê

GGGgz!e*Ô
©*ZzgƒÐÁlZg~�ÛZ²0*ðYCìX�ÛZ²¹!

ƒäÅzzÐ¹„Á (Radioactive) @*•g¬ï
lZg~qÝƒCìX

ZZZZÅÅÅÅ¹¹¹¹ÐÐÐÐööööŠŠŠŠJJJJÂÂÂÂVVVVÆÆÆÆZZZZEEEEÑÑÑÑ]]]]
ZÅ¹ÐöŠJÂVÆZEÑ]ºt�Xgz!e*Zzg

Å»g~~ (Atomic Clocks) ©*Zb{-V
ZEwÅYC��¹9z‰ÜCC�XÎe*Æ
%·]ÆZEÑ]Å4+VwÎe*zT–

ì�¹! (Sodium Vapour Lamp) 

gzÝ»ÈìXÎe*³gZàœ-VÐpgŠã#
Æîg6,ZEw~ìX

É4-Ÿ-ê
GG

GÃ (Table Salt) 

;CZ%Zn~ŠzZðÆîg6,ZEwHY@*ìXÎe*
(Essential Elements) Zzg7N*ô¢zg~ÁÜ

ZZZZÅÅÅÅ¹¹¹¹ÐÐÐÐööööŠŠŠŠJJJJ''''
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(Medicine) Æîg6,YäYD�XtÁÜ¥
ÅwÐZEw (Electrolyte) ~',t0*lâù

GYD�X

 ZZZZÅÅÅÅ¹¹¹¹ÐÐÐÐööööŠŠŠŠJJJJÂÂÂÂVVVVÅÅÅÅ@@@@****ggggõõõõ
Îe*Æ%·]Š*iâäÆZK̈yÆD~�X

øg~½Z»Zq-ZëbzìXÎe* Îe*³gZà)¬x#(
»g1,M)Šðä»ÎeZ(ÀzVÅŠyð~ZzgÎe*!*ð
»g1,M)3ä»ÎeZ(Z+ZâVÅ»g~~ZEwH
Y@*ìXWÆWL~Îe*!*ð»g1,MÅËqÅzz

Ð+h}YwYD�Zzg)ƒYD�XZyÆ
Y%Åzztì�¤/x%~Îe*!*ð»g1,M»‹t
ƒY@*ìZzgz{Îe*»g1,MZzg»g0eZðW‚à~ps
ƒY@*ìX

»g0eZðW‚àÆÑVÅzzÐ+h}Yw™
)ƒYD�X

Salarium ë�XtÂ Salt Zôm,~~#Ã
ÐÃìTÆp�9Z{Xgzð3‘VÃ#yh+ä

BC¶X Salarium Æng¶Š~YC¶z{
~',¤6~{ØÎe* 1807 u6.«ç XE~e-~ä

qÝ™ä~»x!qÝÅXZkäÎe*Ã»87N*l
Æ¿Ð¦/Zg (Electrolysis) Ã',t0*æÏ (KOH) 

Voltaic »t¿Zkz‰ÜÆ].h+ ™qÝHX',t0*æÏ
~¿~Ñc*ŠHåXZkÐI',t0*æÏ»¿ Pile 

7N*ôÆ!6ð¬ïƒäÅzzÐ**»xƒ@*g;X',t
0*æÏÆ§jÐqÝÅYãzZà«ŠJ]7N*ô„

ZZZZÅÅÅÅ¹¹¹¹ÐÐÐÐööööŠŠŠŠJJJJÂÂÂÂVVVV»»»»ZZZZEEEEwwww

J]ñrþ³Š8



äZÏ§jÐ»8ÎeZ D e v y  ¶XZÏ‚w
ZEw™ÆÎe*qÝ™ä~»x!qÝ (NaoH) 

ÅX
gz!e*Zzg©*z{¬ÁÜ��ZÅzj8

»ZEw™ÆÔqÝG‰X (Spectroscopy) 

Zzg Robert Bunsen~1859 Z¼zej\
Æfg=ZXŠÅ¶̂XWÒ{‚w Gartav Kirchhoff 

)̀*(Ænã0*ã Bad Durkhhoff ZrVä
Šgc*Ä (Caesium) Ð©* (Mineral Water) 

)̀*(~gz! Heidelberg ÅXWÒ{‚wZrVä
Lapidolite Šgc*ÄÅXgz!e* (Rubidium) e*

**ònyÐqÝÅˆX
E m i s s i o n gz!e*Zzg©*Æ**xZyÆ

~ÃWäzZà�zVÐqÝƒñXÖZg Spectra 

»ÂZEwH Rubidus uc�ÆnÑHi!*y~
Y@*ìXZÏÐZkKÃgz!e*»**x5XZÏ§bÑH~

Æp�−8XZÅx~¯Yg8-Å� Casium 

Ãt**x5X Casium ÅzzÐ
äó John Newlands ÆWk0*k 1865 

£Ñ]»ŸÑzqHT~ZkäZkz‰ÜÆ¥xÓx
ÁÜÃZyÆ(,_ƒñ�CÙ~ZziZyZzgx/8z6ð
S:]ÅãCŠ6,F,KMŠc*XZkF,KMŠñ‰ÁÜ»CÙ
WẐVK¬KÆpZmÃŠCÙZ@*ìXZkäZLZy
ÁÜÃWJWJÆ¤/z7V~g3ÔñuÆœÅ§bXZk

**xŠc*XECiäZLŠzg~ Octaves äZy¤/z7VÃ
].zw~ZÅ¹ÐöŠJÂV)

É4-Ÿ-ê
GG

GÐ©*(Zzg@*=Ôe0+~Zzg
1

(Ÿ5Í-ê
G

GGÃZq-Zµ¤/z\~g3Xˆ~t¤/z\Ô¤/z\�
Bc*XZkäZLŠzg~].zw~;àgzXÃìXÆ
‚Bg3X

~ZLŠzg~Ä~ 1871 Šá~�;ä
~1 ;àgzXÔZÅ¹ÐöŠJÂVÔ@*=Ôe0+~ZzgÎ**Ã¤/z\�

g3XŠz‚wˆ�;äZLŠzg~].zwÃŠz!*g{F,KMŠc*
~
É4-Ÿ-ê

GG
GÆZz6,g3X 1 T~Zkä;àgzXÃ¤/z\�

ZkÆ´z{Zkä
(Ÿ5Í-ê
G

GGÃ1gzy¤/z\~Î™Šc*X
IB »ÝÆŠzg~].zwÆ¬gsÆˆ¤/z\ 18

ÆÁÜÃZyÆñ�Š{£x6,Ñc*ŠHXZ[ZÅ¹ÐöŠJ'¤/z\
~ZÅ¹ÐöŠJÂVÆZk¤/z\Ã 1988 ~g{IX IA 

ÆÁÜ»**xŠc*ŠHX I ¤/z\
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J]ñrþ³Š8

ZÅ¹ÐöŠJ'

�Z^7g~

7!Z[ÔtÂZÅ¹Ðöì xVŠZgZ[!tÂZÅ¹Ðöì

4ð XNZìaç Ncw88 ìZÅ¹Ðö~ëä5 µ5é LG

Î�gc?ì2¸i{ �Š@ëäSkÅR@*i{

�‰gc?ƒYñ#Á ZÐ»›ÂƒCì®Á

ZÐÌ¬gìZkmÐ 6,}!Z[ǵZÅ¹ÐöÐ

:×ZQðz$ðGN»ƒ!*¹ 5Š}Yx~ZyÃ�‚¹

#Ô0*ãAÇÔ¼7Zzg ZkWö}?ÙÇfgZ¨g

ƒZŠÔìZzgì0*ãŠÔ �Îe*ÆŠzŠzYãŠÔ

ZÐegzV§sÐp[«} 4ð XMZZzg0*ã~tWvñ}

tgS%~èÆôp ÂQt!*]ÌgÚÇÅp
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Âgz×F,øg~�áx™C tz42.ç XGF–~Z#»x™C

Zë¼ZEwZyÆCN ßZ[±è
YNEZÅ¹ÐöŠJÂVÆÇN

ÂZ**ðXÅ»xWð t�bZÅ¹ÐöŠJ'�¸ð

ÂZ**ð~»ï�tŠJ' .e$!¬ï�tŠJ'

'×{Z(™Þ;gYñ ®ZyÅgì]Âî O)ñ

A7&4o-ê
HGIGÔ3N�! î™3îc*3îZ!

{~~Zb0*NZ7ë t�ìÏi~*ZzgZz84

ŠzZA$
É4-Ÿ-ê GGGOÅ»xWC %nƒ�Ë»;C

½}8-Cé FHEg}ðz�áxëä #;&+~~eZÑÎe*ä

�ÛZ$o-ê
E

GO˜V~ì¹Á ™,Ð²n!*sy¸ë

tY**Â¹ªZy�ë!! ¹ÁÔ;V!¦gÐ¹Á!

ìZk»»xHÔZvYä! |tÃðâä:âä
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J-øg} 187Ð183 ŒÛWy~Îg>•{ÅWe$
Š+ÆZq-ZëgÁgzi{»¬Šc*ŠHìZzgÓx¬]Cðˆ

ÆWy~8~î O~Cc*ŠHì�gzi{Zq- 184 �XWe$�
Zh„Š]ìTÐ¹Ð¯ZZ+qÝƒD�XZk
Z%»ÌZ´yHŠHì�ëZkÐqÝ™Š{g8VÃ™Mh

�Z¤/ësÃTyÃX

(183-184 )Îg>ZÂ>ÔWe$:
F,À:Z}ZZyzZß!?6,gzi}�ÛnG‰T§b
?Ð¬ßÍV6,�ÛnG‰@̧*�?¾òZ(g™zX2Ì

ÆP„Šy�p?~Ð�¿Fgƒc*^~ƒz{Zzg
ŠâV~2ÌÃ7gZ™áZzgZkÅ¤‰ÜgppzZáÆt~
Zq-̈Ã3**Š,Q�¿n~'™}z{ZÏÆ

n4ìpvg}h~4»xgzi}ǵ„ìZ¤/?
!*DƒX

LLZ¤/?sÃõÂvg}h~t4ì�)]Æ
!*z�ŠÌ?gzi{gÅóóX

|]Z1CÙk,{gèZv¬Åö
WÅÐgzZe$ì�u»gŠz

¬Ý-ZvmzK!zÅä�Ûâc*ì:CÙqÅi2>ƒCìZzg
$+yÅi2>gzi{ìZzggzi{ÛñÌìX)Z0âz(

ZÌ¼²3IJ-tŒY@*å�gzi{SZkÆZzg¼
7�ZkÐÂxÇÃWgZxMìX‰‰?DäF,¹
Å…Zk|»DqÝƒZ�gzi{ÂZq-?7{ìXZÏ

X" Z¤/?õÂ " zzÐWe$™»̀Wy~8~î OtHì:
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W`»Šzg‚b»ŠzgB@*ìXW`ÀCÙqÃZzg{m
îgÐè<ØÃ=zŠZøÅãK6,Y™Y@*ìXZsò

x]z�Z+‚bÅãK6,7}ZF,D�X
W�Z[ë‚³Úø~ŠB�¾§bgzi{
øg~¡q~~æŠŠêìX

ggggzzzziiii{{{{»»»»ÂÂÂÂxxxxÇÇÇÇ6666,,,,ZZZZWWWW,,,,
ÂxÇZq-Šzu}ÐŒÛRîg6,Aƒñ¹Ð

Z¡IY6,Œƒ@*ìXZkÂx»Zë8~î Otì�tƒë{
Z¡IYpŠlŠZq-ÛR,~ÂxÅ§b¿5+k,ƒD�DZë
Z¡IY‰�-Zzg„}~°!¼zŠÔi!*yÔ†Xk~**à

ªŒÐn{J-pgZuá (Alimentary Canal)

YäzZà**àÔn{ÔW-$Ô®ZzgÅ5Ò0î EEZzgWÕVÆZ8zõ O

z){ÓxZkÂx»8~î O�XX‰„ë¼3**Ñzq™D
�c*3ä»ZgZŠ{„™D�t7gZÂxw•~WY@*ì
ZzgCÙZCºm»xÑzq™ŠêìXtªCÙì�‚gZÂx
aä]ẑsƒäÆ´z{Z¡!Š!*ƒZzgßnÅ
pgZuÅzzÐZq-§bÐßY@*ìXgzi{Zq-§b
ÐZk‚g}ÂxÇ6,Zq-â{»WgZx¤g~™ŠêìX

ZK̈ãn{gzi}Æfg)�ÌZW,Z]qÝ™@*ì
z{"uÃZ+{qƒD�XZkfg=Ðn{Ðå3zZà
gî{Ì4îg6,áZiyƒYC�XZkzzÐgzi{Æ

(¦7ƒCZ¤/p¬xnÅÈu Acidity ŠzgZy!ZšM)

Ðt(,|YCìXpgzi{Å+MZzgÑÆ�!ZšM

ÅaZzZgguYCìXZk§iÐn}Ågî"$aZ
™äzZá7Í/õ E

GgpyÆ¹~WgZxÅqª~−
YD�X�ßvi0+Ï~gzi}7gnpÔZyÆŠúzV
Æ',ÜstU*"$ƒ[ì�Zq-¡qn{�áxÃgzi{
Å%Æîc*Š{»x!ÐÇ»»xuZ�xŠêìX

gzi{WÕVÃÌWgZxZzgÂZ**ð�ÛZë™@*ìXWÕVÆ
(ôpgpp Endothelium ÑZMÆÝsÆn)

(Âxñ�Šƒ@*ìÔ‰ZÓ-V» Imm u n e Æn)
YwXgzi}ÆŠzgZyZyÃ5ÂZ**ðZzg@*iÏqÝƒCìX
Zk§bëZyÓxFg-VÆ.VÐôpƒYD��

Ç™äzZà**CV6,ƒ$Ë�X

ggggzzzziiii{{{{»»»»®®®®6666,,,,ZZZZWWWW,,,,
(6,Liver 1Šg|Zk»ªZyÁZW,�g{m®)

ƒ@*ìXYè®Æ3**Ç™äÆ´z{Gg{'×h+¿Ì
ƒD�XtZk§bÝy»DgƒY@*ìXZÏÅzzÐ

(ÅäQî"$T»ZyZ`;LÆfƒ@*ìZ Bile #Z)
nÆ)baZ™@*ìZzgŠzu}Zqw6,ÌZW,Z0+Ziƒ@*
ìX

®6,gzi{Å',»]~ÐZq-z{ì�pyÆ6ð
¿6,ZW,Z0+Zi~Ð0ìX®ÆZ•ðÂ»ñV~
Zq-»xZkÂZiyÃ',ŒÛZgǵÌì�)Ç”{pgZuZzg

¹”{pgZuÆŠgxyƒ@*ìXZÐc*ÂCÙvÃ:g~
ǵƒ@*ìc*QpyÆfg)ZkÆÇƒ™¹ƒYä
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Æ¿ÅôZã™ãƒCìX²gzi}Æfg)®ÂZ**ð
j3äÆ:g™äÆ¿Ð(,~uJ-WiZŠƒY@*

(� Globulin ìXZk§b®ZKÂZ**ðpy~‰—)
(ÄÃ¾e$ŠêìÅ Immune ŸÆôpgppzZá)

aZzZg6,Üs™YìXgzi}Æfg)ŒÃZzgpgZuÅ
**àÃ�¾ˆk8zõ O�Ô�WgZx‚ƒ@*ìZk�ÅÃð

7ZŠZ7ÅY$ËìX
Šzu~§sgzi{Æfg)®Ã¾{[RVJ-WgZxï
Y@*ìXtgzi{Æ%¬**eìXYè"u©àlZg

Z¤/' ÅpgZuŒVJ-�Zq-¤/ZxÆŠÎ,8~î OÆ',Z',Ì
n{~ŠZ4ƒYñÂ7g}»7gZÂxÇZC»xÑzq
™ŠêìZzg®̄gUẑs¿ƒY@*ìX‚³NÃÐt
ŠúòHYYì�ZkWgZx»z9Zq-â{Âƒ**„e34/õ XG

JX
Z¤/®Æ7Í/õ E

GÃ̧]Íc*ðqÝƒCÂz{ZK̈yÐH
�ZKi0+ÏÅ)©à7Ã¼Š?çÅVÆfg)ôp

í6,Zq-xZˆyÜsgzi} " 'Ñzq™Šêì�
X" Æfg)„™Mhƒ

ggggzzzziiii{{{{»»»»ŠŠŠŠwwww6666,,,,ZZZZWWWW,,,,
W`ZK̈y].h+i0+ÏÆºmqÑ]Å$+zª”h+Úƒ

(»DgìXgpyÆZq- Hypertension c*;†j)
â{Ægzi}�g{meZ$k5é JH´6,bÃÁ™ÆZK̈yÃ"C{

(ÆŠgxy C e l l s ÃZ+{àD�XúV)
(âùÅlZg~¶ÅzzÐÉ In te rce l lu la r )

(ª!*:V6,Š!*ƒc*¬xû~eZ$k5é JH´ T i s s u e )
(Š!*ƒŠwÆfZ•ðZÌ»qïƒ@*ìX Diastolic)

Šw~gzi{ÆŠzgZypyÅlZg~¶ƒYCìXtZW,Šw
ÃZ•ðÃZ+{qWgZx½™@*ìXgzi}ÆŠzgZyeZ$k5é JH´
6,båÁR6,ƒ@*ìªZkz‰ÜŠwWgZxÅßg]~ƒ@*
ìX

ggggzzzziiii{{{{ÆÆÆÆŠŠŠŠzzzzggggZZZZyyyyppppyyyy6666,,,,ÃÃÃÃZZZZ++++{{{{qqqqZZZZWWWW,,,,ZZZZ]]]]
gzi}»ƒÐZëZW,ŠzgZÈpy6,ZkUÐì�

tŠ¬Yñ�ZkÐpyÅÑc*âV6,HZW,ƒ@*ìXZk
|»D¬xì�pyÅÑc*âVÅ$zg~Zzg�ÛÎŠÏÅ

z�;]~ÐZq-zzpy~!*¹  ZëF,+
»7g~§b¹:ƒZiì²Šzu~ (Remnants) 

§sgzi}~�g{mZ�gÆz‰ÜÆ4,Šq-py~
ñ�Š½ZáÆÓxi¨}¹ƒ`ƒD�XZy~Ð
¼Ì!*¹7ÇXZk§bpyÅÑc*âVÅŠ-ZgzV6,
l!c*ŠvZbZW70*DZk§bÑc*3iäÐôp
gS�XOçñ�Š{ŠzgÅZ•ðç**uFg-VT~

(úc*V Arteriosclerosis Ñc*âVÅŠ-ZgzVÅñ)
ZkÐvÅ4+D+Ûgzi{„ìX ' F,+ì
aègzi}ÆŠzgZy°æ

YQŠ}ÎŠzgZypy„»Zq-
8~î OŒYYìWgZxÅqª~ƒD�XÅ<å XEZZK̈ãŸ

ÅbàÌgzi}Å',•ÐbwƒYC  ÆZyZ¡IY
ìX
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((((6666,,,,ggggzzzziiii{{{{»»»»ZZZZWWWW,,,, Cell 3333))))
Ÿ»]ÆDÆNÃÐt¹YYì�°[

(¼zŠÔ¤/ŠyÆ¼zŠ Pituitary Gland ¯äzZá)
(Æ¼zŠ”h+ Pancreas (ZzgÅ5Ò0î EE) Thyroid �²)

#-C4-ö
EGFG

EÐâÓgpy»ZOg™D�@*�gzi}Å',•Ð
¼bk5é NGä»ñµqÝ™ÃZzg'×h+»x™äÆfZK
ÂZ**ÇVÃ7Õä ELŠ}ÃXgzi}»ƒÐZëZW,úVÆ

(âœzVÆŠgxy Fluid ŠgxyZzgúVÆZ0+gzã_5éGOw)
ÂZiyÃ‡ì5+k,ǵìXaègzi}ÆŠzgZyZ_5éGOw
lZg~ÁƒYD�úVÆ¿~(,~uJ-jyaZ
ƒY@*ìXZÏ§b°[ŠZgGÅ!*ÑðRÐ07Í/õ

E
G

(−ë�Zzg�ŸÅ Epithelial ÎZ3
(Ÿ5Ò5ÿ
G

GG)
gî"$ÆáZF,ZyZ`Æf)ŠZgƒD�ZyÃÌÜs
gzi}Æfg)(,~uJ-WgZxZzgjyMìTÅzz

ÐZyÅ¡q~~ZŸ†ƒ@*ìX

((((6666,,,,ZZZZWWWW,,,, Nervous System ggggzzzziiii{{{{»»»»ZZZZ¡¡¡¡!!!!ÂÂÂÂxxxx))))
Zk|Ã7g~§b™¢8e34/õ XG

J�gzi}ÆŠzgZy
PßÍV~mmZ6Zzg"Šà»Z¡!ÂxÐÃðm
7ƒ@*XZknÅßg‹qwZyZK̈âVÆZ0+gZ**"3ï EGOG

(c*…3š3ï EGGÅñÅzzÐƒCìXZkÆ',Üs Ego)
gzi}ÆŠzgZyZ¡!ÂxåjyZzgWgZxÅqª~

ƒ@*ìX„ŠZ]ÅOWzg~ÐqÝ”{úøg~Óx
—zgÂVZzgNÃŠzg™ŠîìXZke~ic*Š{Ëqz
íqZzgZvg[Z+]Å%èÆ‚tuùVƒäÅzz
ÐÂøg~6,.*VÌ¹ƒ™»ƒYC�XZk§bW`
ÆŠzgÆ”h+)b�Z¡!Š!*ƒÅßg]~ƒD�
½ãåîg6,»ƒYD�X

gzi{ZzgzçÆœ�ZW,Ð�¢oëW°aZƒC
ìZkÐŠâr~ŠzgZÈpy»"VwÂZiy‡ìƒY@*ì
�¡qZ¡!ÂxÅ¶K0+„™@*ìX6�~¬Òy
™_ƒV�Z0+gzã¼zŠzVÃ�WgZxZzgjyMìz{7g~
§bÐZ¡!Âx6,ZW,5+k,ƒ@*ì�gzi}»ZkZK̈ã
Âx6,Zq-ZˆyìXZK̈ã�Z̄g�gpyÆŠzgZy
„Š]Å$!*EVÅ$+zª™szËsZzgú5+k,ƒY@*
ìZ¡!ÂxÐCÙnÆÚƒZzgZWÃŠzg™ä~æŠŠê
ìX

ppppyyyyÅÅÅÅúúúúZZZZzzzzggggggggzzzziiii{{{{ÅÅÅÅ®®®®©©©©
pyA-VÆÍŠ}~áCìXZ#LŸÃpyÅ
¢zg]7,CìZq-pŠ»gÂxA~ÆÍŠ}Ãw•5+k,

(™ŠêìX$zgZzgÑ¾ßÍV~tÍŠ{�g Stimulate)
{mbiï QGqª~ƒ@*ìXgzi}ÆŠzgZyZ#py
~½ZðâŠ}ÁF,+R6,ƒD�ÂA-V»ÍŠ{w•5+k,
ƒY@*ìXZkÆË~Ñ¾ßvgzi{gÄ™W‚ãÐZL
Z0+gic*Š{pyaZ™Mh�Xaègzi}ÆŠzgZy®Ã
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¢zg~WgZxïY@*ìXtA~ÆÍŠ}Æf¢zg]Æ
_.ZÚñZŠ½™ŠêìTÐ!*W‚ãZzgic*Š{lZg~
pyaZƒnX

¾qwtÂªCÙì��¿pyÅë{Fg~~2ƒ
ZÐ?ç¤ZzgeZËÅ?m,ÃÅp{§ǵ„7,}ÇXZk
§bgzi}Å',•Ð§»CZŸ†Æfg)Zq-Šš‹
¿ZCziy(,JYìXZÏ§bñLZzg�Û/ßvÌ
¡6,gzi}ÅÀò',»]Æfg)ZCziyÁ™Mh�X
ZZZZvvvvnnnngggguuuuzzzz¬¬¬¬ÅÅÅÅöööö

WWWWääääŒŒŒŒÛÛÛÛWWWWyyyyˆ̂̂̂~~~~����ÛÛÛÛââââcccc****ìììì::::
LLâ{gpyz{ìT~ŒÛWyZ@*gZŠH�
ßÍVÃ@Ze$™äzZÑìZzgT~@Ze$Å
Zzghz!*ëÅ×Å¶K*V�?~Ð�¿
Zk·Ã0*ñZÐgzi{ǵe’;V�Fgƒ
c*)�ÛƒZÐŠzu}ŠâV~2Ì7g~™ã
e’Zv¬\»ZgZŠ{'+£é

G
g}‚BW‚ã»ì

ñ»7z{eLì�?2Ì7g~™ßZzgZv¬\
ÅŠ~ƒð@Ze$6,Zm(,Z×VÒy™zZzgZk»

(185 ]™zXóó)Îg>ZÂ>:
gzi}Æ¬Ðt°Š7ì�ZK̈y»Ã‘™**Zzg

ZLŸÃ1zú~eZÜÃðZ+!*]ìT~0*Å
znìÔÉZy„ŠÂVÐÓxF,°ŠÑZK̈ãÅZ&bz
F,šMìXZvg[Z+]ÂCÙqw~ZK̈yÅågGgzZÑZzg
ZkÅ�áÓgvÐÌic*Š{ZkÐŒÛd$ìXZZyzZÜm
Æ‚BZ#LëZLg[Z+]Ãåg,ÐÔøg}
g[»ŠgzZi{gØë6,ÁYñÇX

ŒÛWyˆä¬:xÆñµ6,ëÃßxÆ&}òÅ
Z:qŠ~ì:

X@*�?sƒ( 183 )ZÂ>Ô

X@*�?Zk«ñ@Ze$6,}.ZÅrz¼k 185 )ZÂ>Ô
™z(

X@*�?Zk4,zwíz 185 )ZÂ>
',•ZzgZk«ñ�Û‡y6,}.Z»]OÑƒ(

ZkÐU*"$ƒZ�ßxÅ|&ZbZÐ%“ìÔ
Z$¨é GOGÔrz¼kÔZzg£z]Ô:T§b|%µ0îE»z�ŠÐ
ZbZ»z�Šì�%z�ŠZbZ|nzxìÔZÏ§bßx

%z�ŠZbZñ�XèÃgnzxz®ŠìX
ÆWy~8~î OÃŠz!*g{c*Š 184 W�Z[Šz!*g{We$�

™,ZzgŒÛWyÆ0*u7}Å!lç O]Ð¯Z0+ziƒVX
LLZ¤/?õ)ªZ¤/?ŸÆ§»CDÃõ(Â
vg}h~tZYì�?gzi{gÅóóX)eìZk~»

)]ÌÃWNX(
}.Zz0+¬ÝZKCÙgØÓxgzi}ŠZgzVÃ‚�Ûâñ
ñÌ»VCÙZq-ÅŠ,k~ƒXCÙ�ÛŠ_§ƒ™„ŠZ]OÑ
nXXXXZZyÐŠwgz×ƒVXZzggzi}Ü„Š]Ã¯
gc*»g~ÆåsÎÆ‚BëƒZŠZ™ÃXW}

t—yRu»�xì
Sì‡Ë°Zv8þOc*ŠgÄ
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( B . C . I[ÌŠ*-**ã…ZgT 3 4 0

äŠzŠÑb7G¸�øg~i}Zq-P 322-384)

ÆOñZq-ÍÑìXZk»â'å�e0+¤/‚e0+ZzgÎg`
ÆŠgxyi}ÆWäÐƒ@*ìZzgi}»‚te0+6,å
Íw„ƒ@*ìZzgZ¤/i}Zq-ÍáÆOñ*ƒCÂt
‚tåÍw7ƒ@*X

i}ÆÍwƒäÅŠzu~Š?-**EVÃZLE^
Ð¥xƒð¶XZrVätŠ¬�†[~Y™ŠÚ6,
Ú@*g{ðhZnŠ3ðŠêì®Ñ̈wÆX
ÑwZzg†[ÐÚ@*g{ÅŠ3ðŠ¶zZá©à

�ÛtÐZgTäi}ÆÍáÅñN*ð»ÌZ0+Zi{Îc*å�
(Æ£«~ŠzkH Circumference ñ�Š{u².«çE÷)

ìX
i}F,1iÅ§b»Zq-Í!ìt!*]-**EVÃZK
«g~˜igZãÆŠ/ÐÌ¥x¶XZyÅŠ?t¶�

ÈgÇ{Å§sWDƒñ˜i»¬Zz6,~zŠ3ðŠêì
ZzgZkÆ¼Šk,Æˆ„ŠÁŠÁ˜i»!*¹n»z
Š3ðŠêìXi}ÆÍwƒäÅtŠ?Z[ÌZjßV
~7,JðYCìX

Zkz‰ÜÅ‚g~™»vh«œ~Æ
g‚0ZV
(ä»Ñ]ÆZq- AD 170D100 Ptolemy I@)

{�Å^~7ÅXI@‚g~/Z\gt~g;X¹
‚g~‚³kßVÆ´z{Zkä&
gÂÁÌK

Šzu~'ZBZzgŠ~Dæx6,XZk Almagest Zy~Zq-
ägzÝÅ¹‚g~S:]Ì¥xXX
I@Æ»Ñ]Æ{�Æ_.øg~Š*»Ñ]»"g
ìZkÆ!*CÙWJÍá�Zy~e0+Ô0*õ(g}ÔÎg`

5 Zzg*g}i}ÆegzV§s˜R�XZkz‰ÜÜs
ÔiCÙ{ (Mercury) (g}„¥x¸t(g}«gŠ
(Zzg Jup i te r Ôœ~) (Mars) Ô%õ (Venus )
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`¸X(gzVÆŠ3ð (Šgc*Äƒ Satu rn ii)
Š¶zZáÂ6ÃKÆntÎeŠH�z{Zy(,}
Íá6,ZLgLÍßV~˜R�X*g}ƒ
Ð!*CÙ~Íá~ZzgƒW:~Zq-xŠzg~6,ß
ƒ™(,}Íá~i}ÆegzV§s˜R�Xt
™¶�*gzVÆZkW^,ÍáÆ!*CÙÅ(ÃZK̈y
7ŠNYZzgz;V6,¼AZzgŠzicÆn¹(
ìX
I@»»Ñ]»t{�ZkiâäÅ¥â]ÆÒp
ÐZ−ÍÇVÆe:6,»x[åppŠZkÃ
ZkÅ{ñV»Z0+Zi{åX}ZkÃt¥xå�ZÒ¼
(gzVÅ»VÃKÆnZkÃt�Ûn™**7,@*å�
øgZe0+LLi}ÐWŠSŠzg~6,WY@*ìXpQÂ

Z(ƒ**ec�LLe0+ëÃŠzkH(,ZŠ́ec²Z(
7ƒ@*ìX
»Ñ]Åt¦k,ic*Š{F,ßv9â…¸Yèt

|ðè<ØÅÂ1V~ÌÒy¶�øg~Š*»Ñ]»
"gìX

(ä)�Zq-
g 1543D1473 æÖÃ6,ã)
7×gc*èZzgƒC‚0ZVå(»Ñ]»Zq-™ZzgZz!
{�7HXZkÆ_.Îg`øg}ÂxF»"gì�
Zkz‰ÜÅèI™ÆÜsåXZzgZkz‰ÜÆ|ðèI

~ZLŒÛR 1514 gÉƒVÆ‰[Ðeg™ZKî]Ã
~Zkä 1532 Šz2VÃZq-Š4Â[Æfg=WÇ{HX

ZKÂ[)»Ñ]~˜tzZàq,(~ZKƒC
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~)zÃ]Ð 1543 î]Ã,Ð–pz{Â[
·¬(’ZzḡgU„ZkÅJ#¿Ñzqƒ̂ 2 Üs

~laäZkÃ7,−ÔYCZzgÒy™** 1616 ZzgWy
|ðè<ØÅ"wäŒÛZgŠh+c*ZzgZkÆâ+zZßVÆ
n3Y**DŒÛZgŠ}Šc*ŠHX

Ã6,ã»ƒC{�)ÂxF»"gi}7É
Îg`ìZzg‚g}(g}Îg`Æ¤/ŠZÍÑðÐ6Î

‚wJ-laÅ#¿ÅzzÐ 100 gì�(½ã
Â1V~Š®g;X

(ZzgZOÆ
g‚0ZV 1630D1571 �|́45Îæ GF)
(älaÅ#¿Æ!*z�ŠÈ 1642D1564 Â)

™ÆÃ6,ãÆ{�Å×e$ÅZzgZkÅƒCî]Å
CðÆŠÃq~9}ƒñXqÑè́45Îæ GFÃt¥xå�
(gzV»Îg`Æ¤/ŠgZ3ÍÑðÐ?ØÆìX

ZgTZzgI@Æ{�»ZÝ{ØƒZZ#Âä«!*g
~HX 1609 ƒCî]ÆnŠzgÎ»ZEw

ŠzgÎÅZXŠ̀*Æ*¯äzZßVäÅZzgz{z;V
ÆqV~”VÆ[:Å^~…ÑzqƒðÔÂ

Ð¬ÓxƒCî]»»x%ŠzgÎÆÜs
W\VÐHŠHX

ÂäZ#ŠzgÎÅæŠÐæðÃ̈gÐŠ¬
Ât¥xƒZ�T§be0+øg~i}ÆegzV§s

@*ìZÏ§bF(g}æðÆegzV§s6Î 6Î

(g}æðÆ 67 gì�XëÃZ[t¥xì�ÁZiÁ
(Lo, J-Âeg(,}(gzV 1610 ¤/Š6Îgì�X

ŠzgÎ Ã Europa, Ganymede and Calisto) 

Ð¥x™[åXtŠgc*ÄZkz‰ÜÆÒpÐ¹Zë
¶YèZkÐtU*"$ƒZ�»Ñ]~¢zg~7�CÙ
qi}Æ¤/Š6ÎñXZkŠgc*ÄÆˆÂÃI@
Æ{�Åt»¢ƒŠHZzg!*z�Š¼{ñVÆÃ6,ã

Îg`Æ¤/Š6Îgì Æ{�6,ZOŠ(,J�ƒ(g}
�XZÏiâä~´45Îæ GFZzgZyÆZ*ŠN*V',Z

(Æ.e$ZôoÐK‰ƒC 1601D1546 ì)
x@{W`¸X(gzVÆ6ÎäÆÓxx@zVÃŠÚ

ÆˆZy»vh&
ģZ2Å̂~7HXZy̧Z2
~́45Îæ GFäÃ6,ãÆƒC{Æ~Zq-Zq-Zëp~ÅX
ZkätŠ¬�(g}Zq-Íw6ÆOñÜZz~

^ÆŠZ],{~Îg`Æ¤/Š6ÎD (Elliptical)
�XqÑèZkÃt!*]**I¶�ÍßVÆOñÜZz~
^»ZEw™**7,g;ìXZkz‰Üt7¥xå�
(g}WyYVÔ¾¸]ÅzzÐÎg`Æ¤/Š6Îgì
�Ố45Îæ GFZk!*]Ð57å�ïF¸](gzVÃ
6Îä6,6g™CìX

(g}YV6Îgì�ZkÆnZÌEHÆ
Wä»ZOg™**7,ZX

Zk»f™¼,ÐZ‹m~HYñÇX
)Yg~(
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ZZZZ˜̃̃̃qqqq]]]]6666,,,,¿¿¿¿
ZgŠz~Z˜b‚i~Æ¸Z°!«çGOgZzg!hÐê O

�XZy!hÐ)é O]»Ü3ñß~†Z/ZzgÆWë[Œ
Å´£?~Š¬YYìXZy!hÐ*î OZßßVÅ

$Mç
EE

LU*ãÔ (1) gzÝ~…ñ�Š{fíÒZ˜q]6,
zrü
E

LZ˜q]™**e’XÅ (3) F,ÀZzg (2)

,qgzfsì:

ÃÃÃÃUUUU****ããããÆÆÆÆnnnn¢¢¢¢zzzzgggg~~~~ìììì����::::    XXXX1

z{ÓxZ˜q]�|xÅåZŠZ5™C� (i)

Z7',ŒÛZgg3YñpZ{z{Â„YV:CkƒVX

XZ˜q]~¡Zzgs„ÆÒpÐ (ii)

gœz$+wÅRöƒÔQy~oƒgœz$+w™1YñX
Zq-|xÆnc*Zq-Zôm,~Z˜bÆ (iii)

nÜsZq-„ZgŠzZ˜bg¿Yñ!*¹¯iŠ™Š~
YNX

Z¤/Zq-„|xÆnZq-Ðic*Š{ (iv)

Z˜q]ñ�ŠƒVÔeìz{%Í`Zzg=w„YV:
ƒVÔQy~ÐÜs|xÐŒÛd$F,Z˜bZ(gÅ
YñZzgZ¤/Z+FZ˜q]ƒVÂic*Š{%Í`Z˜b
!*¹g¿YñX

�Zôm,~Z˜q]øg}ŒV¬xîg6, (v)
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Æ@*g]àZ¥/|~Âƒð¶XZk»ôö~7G‰£Ñ]‡gMJ-

æææækkkk,,,, àäÅ¾nÐ�áùGYgì�X

)Wy~m(
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Ã¤/ëg™ÆZ‰™1YñÂţ~«Zzg&;3ï QXGEÂZ**ÇVÅ

(3 )mX ZzgZ¾»Ñ]

¦{ÃÒZûYÔ©gW!*ŠJ]ñrþ³Š8



26   2019 #âx)Ô5Š‹ ‰^ñß‹ QgŠz

^0YNÏXZzgZkÃ»Ñ]ÆŠzu}£â]Ð
ÂZ**ð»TŠJgqÝ™**${ð

GOgHYñÇX
íZq-f¨{aZƒ™ZÏTŠJg~ÂZ**ðÆfg=TÏ„

' x¯gUn{ƒYñÇXtÃt�=Ð~W‚ãÐ7W@*
(âCÙ¢] DUTCH Y~ea) 1948 ƒÐ¬
(ä7H HENDRIK CASIMIR) ígú4g-.ç GG)
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$¨45é GGGEStZq-**‡&ÿELÒyù]ìX
tÎg>ZvÅi!*y~tëƒñ¥xƒg„ì�

÷~g1šM~ZyÓxaZ™Š{qzVÐC{qÝ "

™z�÷}7Àê Q6,Š}�Æfg=z�Š~WNX~„vgZ
â´ƒVZzg~„ZyKƒV»q²êLÇƒV85½ð EEZq-

aZ ' ��Zq-S»ðÐÑzqƒZ ' ªZyÁŠ}ÆÆfg=
™ÆcñiÅÑpÐ¦Šzg-VJ-àŠc*ŠHìX�Ãð
Ìí~C{©8ìz{ÓxnÅ',ZÇVZzgÑÐôpƒY@*

X"ì
ÃWN=¼k,Å+Z×VZk~
:7bZ}ëeíÐz{8gê FI

Lu)‚Hì
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(2-3 )Îg>ZÑd:                                     

F,À:LLTäaZHZzgÚƒ‡ìHXTä¼k,
¯ðQgZ{Š3ðXóó

tWc*]z{ãCŠ~‡âyìT6,D…3š5é EG]ZzgD§»]
»Z®gìXtZ+‚³CðÒy™Cì�TÆZŠgZu
Æ%8Zzg§»CÚ¿]Ã'**eìXZyŠzâV‚³

ExÆfÌZkÆgZizVÃ'ÜsÔæ‚ßV
~„eƒeìX

Îg>ZÑ‘Ðö WÑzq„ZyZÖpÐƒCìXÆp�
Ä™z)�áyÒy™z(Zkg„',F,ÅTäaZHZzg "

XTkÆ¯gUˆtWc*]Ig�WCìXOç " Úƒ‡ìH
Zv¬aZ™@*ìXpzg]pÐƒ¯@*ìXZkÆˆ

¬ÂZk»6,z¤/Zx»g™@*ì)¬™@*ìZzg¼k,¯@*ì(Q
ZKgØÆÜWyJ-g)zZá6,z¤/ZxÆ»xÃZq-j
Æîg6,«™@*ìX

OçW`ÀÅÚÐtŠ~We$ÓxgK(,~
‘tÅi0+7VÅ¹ãÒy™CìXW�Z[¼ŠªZy

±è QEÛ1V~ZkWe$ÆgZizVÃKÅÃÒ™,ZzgZk
|»x@{™,�tWe$±ø L§bÐ‘ÐêL¢]ZzgD
§»]»Zq-ãCŠ~‡âyìX

ZZZZÜÜÜÜVVVVZZZZzzzzgggg‚‚‚‚>>>>VVVVÅÅÅÅŠŠŠŠZZZZ****ÈÈÈÈ§§§§]]]]

Zq-ZVZq-ºmeg`Æ%œ/Æ¤/Šºm®ZŠÆ
(»qïƒ@* ELECTRONS teg�VZ¼z÷)

ìX1Zq-KWxYVì²ŠzuZK»g0YVì?
Zkf�ZväCÙZb%œ/»6,z¤/Zx¯c*ƒZìZzgZk§b
ZyÆZgŠ¤/Šñ�ŠÂZ**ðÆ"gzV»Ì6,z¤/Zx¯c*4ð XQZìX

(~Hg™Š{gëgzVÆ‚Bºm SHELLS ZypßV)
®ZŠ~teg�VªZ¼zy»6,z¤/Zx¯Šc*ŠHìX

W E R N E R 
gâCÙ…3š5é EG]zg3,;,̂y',v)
(ÆZßw"D K . H E I S E N B E R G

(PRINCIPLE OF UNCERTAINITY) Z%
Æ_.te„7ì�Zq-Zb%œ/~z̧q5+k,ƒä
zZáZÐZŠ~8z̧qÆ0Ãð7ÍðÅYnXQt
�ZCÙ)ZV(ZKw¾§b',ŒÛZggÇgT�?Zk»
�Z[tì�ZväÑzq„ÐZy»t6,z¤/Zx¯Šc*ìZzg
z„ZkZ%»ìwg‚rì�tZVZCÑ7gZÌ™,XŒV
t™sîg6,ÃW@*ì�¾§bDÆŠ*»Zq-


gâCÙ¢]ZkWe$™Å̀CðÃU*"$™g;ìX

((((ORGANIC CELLS ********xxxxCCCC7777ÍÍÍÍ////õõõõ
EEEE

GGGG))))
i0+ÏÅ¹ãŠgZÝŠ2gZä½™ä»çnìX}

Zq-Q}ZzgZq-ƒ�Zq-Šzu}Ð¾ ' Zq-7Š}
ÆŠgxyªCÙ~Z%sc*�ÛtZyÆ ' Z‘‡]�

(ÆpßV~ŠZ4ò‰Š2gZÅ™)ÿÆZ%s DNA)
~�ìXŠzu}/V~ãCŠ~yZCšu»3�Šâr

J]ñrþ³Š8
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Zq-„ƒ@*ìXtÓx ' ~ƒc*Zq-Ywc*Zq-µ~ƒ
(Æ�Ãec*ÃgñßVÐ¶ƒD�XZyÅ DNA)

i0+Ïc*u¦/¤V~��ÛtÌƒ@*ìz{ZyÅ�Z»ÇV
Ægc*MCŠ2gZÅ™)ÿ~·z]ÅzzÐƒ@*ìXg„
Z°=äCÙZq-ÃZq-ºm¼k,«ÅƒðìZzgZÐZk
¼k,Æ”w~ÌæŠŠ~YCìX¸z{£xì˜VD

(Å‚bÌqD‚ßV„~â BIOLOGY §»])
ìZzgŠƒ}Šƒ}ZkäW"ìGGL™`~Òy™Š{ãCŠ~
‡ây»ÅgqÝ™**ÑzqHìXZkÐ¬ZyZ%Ã]
Ãz�Še$c*KãeJ‘~aZƒäzZá�ÛtÅzzŒ
ŠHXOçDÙZgzVeZ{ŠZ›gZyÃÃtZg»YÅ‰w¹g~
Æ¬Ü̂~ŠzhZ@*ŠHXZ¤/Zq-Î‚wI„‚0ZâVÃ
ŒÛWy~ñ�ŠZk‚4‡ây»DƒY@*ÂÑÅVßÍV

Zzg ' Æf‚CÙgziZk"pâŠ{6,4ÆiCÙÆWßŠ{:ƒD
Š*W`Æç**uÂø]~:õƒCX

****gggg}}}}KKKKNNNN
(NOVA ¬UtŒY@*ì�_5éGOgzVÅú)

â@*gZ)Zq-*g{�ZLâœ}»Zq-8~î O}!*ŠwÅßg]
~{g`™@*ìX(ÅzzÐƒCìXˆ~tŠgc*Ä
ƒð�KN)�Zg1V*gzV6,ŒƒC�(Zy4d

(~k��X� QUASARS gi+c*ð$43šð
EEVªÃW,i)
KƒVÆfœV»»xŠîìXZq-Š2gZÅ™)ÿ)¬
”{(KVOñpŠÃW,i~Zq-Õ@Å§b»gƒ™ZOg
™CìZzgZ#Zv»¬ƒ@*ìA$tKVÅßg]~

®ZÀì�TÆZ0+gÑ®ZŠZg1V*g}ƒD�X
Š¶¾§bZkWe$Å‚ðÃÒy™Cì?z{

)Zv(Š2g¿¯@*ì)¬Ð¬Šêì(ZzgZq-jÆ
îg6,zŠ<™@*ì)�ZkÆ”wÅ§sáY@*ì(
Z#ZK̈yÆ‚tŒÛWy~Òyò‰ðÐ0
‚³Zzg7ZCîg6,�á0+ZģZ2WD�Âz{ZvÆ‚t
u$gBð EEŠƒY@*ìÔTÆfŠg|ŒÛWy~Zq-ZzgWe$
Æfg=¬Šc*ŠHìX)Yg~(
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Wg¬

�Z^7g~

Šz„HZk!*]»-ÃØì
ƒñ³~SkKäW™
LLZ[~%@*ƒVóóÔZ¤/Fg1á
Zk{~ÔQkÅŠzZìWg¬

tŠzZðì]§pyÅÌ
tƒ@*ì_~Z+e!
’»Y@*g;WiZgŠd
‚¯D¥» {aç N}Ð
Ã`gk»tKëdì

ì]Ò5½ðGyQk§së0*tZk»
qtZ%]ÌìZzgiCÙÌì
Z#:Ãða;i%æGLŠZxWñ
zLZk»Yy™Š&yplì
t¢gàñ"u÷}¸ð
ZkÐy~å»x¢8
Z#Ã‚bäŠ~�CÙ~Å

Wg¬Ì}.ZÅZu«ì
gÄŠc*ì7{Íc*Š3™
Z+â-Ï�QkÆ‚Bƒá
p[¯6ìWg¬

ZkÅìNyZKi0+ÏÌ
Šzg™Š};aÅ�yZ!

™ŠHiÃ0*GZgŠd
Šzg~].zw»SÐK}Ð
_5Ò54-ê GGEGtìÔ�ÌDì
ZzgZŠÒ!54-ê GEGë‚tZk»
tÁe$ì}.ZÅÔ«Ìì
A$taìâgäÆ»xWñ
Wg¬zZª%Z]¿ì

‘W�ÏgZkÐ6ð
e.YñŠxÂåx¢8
H¢zg]êÅZzg7~Å
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yyyyzzzz****ããããööööZZZZbbbbZZZZzzzzggggŠŠŠŠÃÃÃÃ¦¦¦¦ÂÂÂÂxxxx
¬@öZbÅ¬]ZzgZkÅ›zúÆ:©Ã
Y+ÆˆZ[…yz*ãŠÃ¦Âx~öZbÆ
™ŠZgÃÌ'¢zg~ì@*�…t¥xƒn�øg}
‚0ZâVäZãÁ²3~»x!ÐoÅŠÃ¦̂
Ãù¢o™1X

yz*yÆZLEäÏgzVZzgDŠzg~ð
™Æn„îäzZáöZbZmV»ÜsÑtì�
z{ZLoZzg{mîgÐmz̄YZÌgppzZá
£â]Å™«™@*gìZzgZL7,zÏ˜´ÅEä
Š̃VÐôpgìZzgQyÃo6,ú™äÐ!*igÇX
ZkÑÆ”wÆnyz*yän„;ä

zZázDŠzg~zZáZU»g™ä~»°uJ-»x!
qÝ™àìXZkä¹ZdnÆ"5Òk5ë EGHZzg™zi
EäöZb»gG�Xyz*ã‚0ZâVä

I n t e r c o n t i n e n t a l  B a l l i s t i c

ZÌqw„ÆÔŠk‚ßV Missile (ICBM) 

~»gG�Xyz*yäŠz»x[Š!*]ÌG
III ³¢a»Ã,Zt 3500 Ð3000 �ÔX~

Y~ð 2008 YZzg# 2008 "5Òk5ë EGHöZbä�Ûzg~
ƒ÷+ K-15 (Sagrika) HXZkÆ´z{

Y~HŠHX 2008 "5Òk5ë EGHöZb»ÌŠ/�Ûzg~
öZbÆ´z{yz*yä B a l l i s t i c  

B r a h m o s  S u p e r s o n i c  C r u i s e

(36 )mX øg~»Ñ]‚bÅgzÝ~

6,zWZDw[Z−+Ô÷|

yz*yÆŠÃ¦Âx~öZL»™ŠZg
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»Ì»x[Š/HìXZköZbÅ»g~ Missile 

yz*yZzggzkÅœ�ÃÒÐ0*›ŠÃâÔTÃ
w~yz*ã©Z¯Z`ZEw™,ÏXyz*ã

e$©54ø GEGEö3,köZbÆ¯ä~ãCŠ~p~Ì™gì
�@*�öZb)ßYñ�Š{ŠzgÅ¢zgc*]ÆZ±gÐ

Y~Ó#Öyä 2008 CÙ§b»x[gìX†g~
I n t e r g r a t e d  G u i d e d

M i s s i l e  D e v e l o p m e n t

Ã‚wÆWyJ-å Programme (IGMDP) 

™ä»Z´yÌHT~¼!*CÙ~˜´»¬zyÌ
qÝg;X

yyyy****ããããööööZZZZbbbb»»»»@@@@****gggg]]]]::::©©©©
yz*ãöZb6,z¤/ZxÃ0*õZŠzZg~„HYYìX

yz*ãöZb¯ä»³x (1958-1970) ¬Šzg~
First Generation Anti-Tank Missile

Å̂~&H¤‰Ü»g±ZgïzZÑgZ– (ATGM) 

ñR,6,FFåXZy SA-2 Sustainer Z”¯**åÔ�Îzf$
Defence Research and ŠzâV6,z85»4ø EGHÃ
äDevelopment Organization (DRDO) 

ZKAs~1@*�âCÙ‚0ZâVÅªŠ]~Z(
‡ìHYñ@*� Technological Infrastructure 

ñ�Š{ŠzgÆöZb»gGYÃXZyŠzâV6,z85»4ø EGHIÅ©

Z¯Z`Ô(„ŠZâVZzgÓ#ÖÆZdZfZyä#¿Å
T»³tƒZ�tŠzâV6,z85»4ø EGH0*›ŠÃ7VnX

yz*ãöZb6,z¤/ZxÆŠzu}ŠzgÅzÝ
äŠzZë D R D O YÅŠ;ðg„XZkŠzg~ 1 9 7 0

å�Zq-ÃÒ¶� DEVIL 6,z85»4ø EGHnXª6,z


(SAM) i}ÐƒZ~âg™äzZÑöZb SA-2 Îf$
Valiant Å¯z^~Q«¢™Š~YñXŠzuZ6,z


³¢aÃA»"5Òk5ë EGHöZb 1500 åÔT~ÃÒÅˆ�
»gHYñXtŠzâV6,z85»4ø EGH

(Ballistic Missile) 

Æ‚0ZVÔQkz‰ÜÅzik,ZWZ0+gZÇ0+SZzg DRDO 

!*ZW,çgz™f$Zi+zZ,̂gkÅZZ6,ŒåXZkz‰Ü‚³Ô
Zb8-ZzgQF,ª]ÅâCÙZ:&¢AÅ¶ÅzzÐD

Y~ 1974 Šzg~zZà"5Òk5ë EGHöZb»g:ÅYÃXZÏn
6,z¤/ZxÃ»™**7,ZX²Šzu~§s6,z
e-w Valiant 

~ðh~F,¹ƒðX (DEVIL) 

YÆŠgxy 1983 YZzg 1980 Ó!ïGLyä
Integrated Guided Missile Development

ÃŠz!*g{ÑzqH@*�̄Yc* Programme (IGMDP) 

mZÌgppzZá´̧V6,ú™äzZàÇài+öZb¯ð
Strategic Ballistic äŠz IGMDP YÃX

ÁŠzg~Ãð™ä (1) »gGX Missile System 

Zq-ŠgxãÃAzZà (2) zZw"5Òk5ë EGHöZb)6,ð~(Zzg
)Zt(XZk6,z¤/ZxÆ� Demonstrator )ßY

ªW»l SAMS äÌz*ZzgØg^gf DRDO 

J]ñrþ³Š8
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)**v(öZb»g ATGM ZzgF,ØwöZbZzgŠ~dS»
GX

1980-1994 yz*ãöZbÆŠ}Šzg»iâ:
J-ìÔT~öZbÆ»g™ä~Zq-Zz[Wc*XZk

Reverse ÔTechnology Gathering Šzg~
äDesign Competence Zzg Engineering 

¹F,¹ÅT»³tƒZ�öZbÆ»g™ä~¹F,¹
³¢agf(»ÀÌZÏŠzg 150 öZb) I ƒðZzg6,ð~

~ƒZ�»x!Æ‚BEäÏgzVÐ:ŠÔ˜´
³¢aÅŠzg~ 1400 6,ú™YåXZÏ§bZtöZb�

J-ú™Yåz{ÌZÏŠzg~z�Š~Wc*XZk§btŠZ
Šzg¹»x[g;ÔYèZkäyz*yÃEäÏgzV

Ð:öZb½™Zñ@*�z{w~uÆ.V»/
W‚ã�Z[Š}nX

Y1990 yz*ãöZbÅF,¹Æa¸ŠzgÅzÝ
Ã»x!BÔ IGMDP YJ-ìZkŠzg~ 2000 Ð

T~ZtZzg6,ð~"5Òk5ë EGHöZb»°®ZŠ~¯ñ‰X
äZkŠzg~6,ZãöZb)ßYÐŠ·yU DRDO 

™ñ�Š{ŠzgÅm¢zgc*]ÆÒpÐ»°p´VXX
6,ð~ZzgZtöZ	VÅ»x!ÐÃZ+{ZVDƒñ

öZ:¯NXZkÆ III ZzgZt II äZt DRDO 

´z{Zkä4Î7-™ziöZb)',ûk(gzkÆZ·Zu
Ð¯N�d~Z¯Z`Æn¹ÆU*"$ƒNX

Sea-Launched Ba l l is t ic äDRDO 

Æ**x (Segarika) Ì»gHTÃogk Missile 

ÐY**Y@*ìXZyÆ´z{yz*yäZLŠÃ¦Âx~
Anti- Technical Z%MÔgzkZzgZuZLÆZ1ŠÐ

ÄÌ»g™1ìX Ballisticc Missile (ATBM) 

Y2001 yz*ãöZbÅF,¹Æ0*v,Šzg~�
J-Æ 1980-1990 äDRDO ÐZ[J-»ìÔ

"5Òk5ë EGHöZ	VÅ»g™ŠÏ~p´VÅ�@*�z{ñ�Š{Šzg
~7g~»x!Æ‚BoÅ™«™ÃX',ûk

öZbÃ¯ä~ZkŠzg~F,ßŠ~Yg„ (Brahmos) 

ìXZyöZ	VÃgN*Ô−ZzgW‚ãÐŠzgJ-9¶Kä6,ú
™äÆn¯c*Yg;ìXZzgZyÃEäÏgzVÐÌ

äöZb&½3ð HEßYZzg DRDO :HŠHìXZk§b
F,ª]~»°uJ-»x!qÝ™àìX

Y~yz*ãŠÃ¦‚0ZâVä6 2007 �Ñð
**òöZb»ZŸ† (Nirbhay) ™ziöZbÄ~%æELÎ

³¢agf»™ziöZb5)ßYÐ%u 1000 HXt
ìZzgiF̂gZeZgÆZh+6,z{ÃÌ7W@*X

c*K - 1 5  Y~yz*yä 2 0 0 8  �Ûzg~
ƒ÷+"5Òk5ë EGHöZb»<HZzg«gÆ Sagarika 

Z0+gzã
ÐUXw~»x!ÐghZXZÐ
III Ì¹Y@*ìXZÐ6,ð~ Oceanic c*Sagarika 

ZzgŠ̃4ø
EIöZbÆ**xÐÌY**Y@*ìXtöZbyz*y
ÆŠÃ¦Âx»Zq-»x[ZÌìX

)Yg~(
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',Z',',Z',ÆŠz*ZyÆ**xZÑ^™Šñ‰
¸ÔŠzâV* {îg6,WgZ3zcZ3¸X¾Zx‰„
%*Æ‚BŠgzZi{~ŠZ4ƒZÔQkäŠ¬�Šr6,
„Šz&Šú]**ó7,}¸ƒÖ¯V6,Zk»**xZzg

*»ØŠg`åXZq-Šú]**)ËÎ‚ÌÅY+$Ð
åÔZq-ZÃÆ6,j+i+.$ÅY+$ÐåZzgZq-Ë
Wg<»âåX¾ZxäâZV™ŠÙƒñª]Ð
¹X

LLt÷}**xŠú]**óùW‰!óó
%*Æn}6,Zq-™|#—Z?ØŠzĥXZk

ä¹LLW\àÆÓxßÍVÆnŠp»%œ/0‰
�XCÙ¿W\ÐNeLìÔZy~œgÓ#ÖÌ

�áï�Xóó
LLH=ZyŠú]**ñV»�Z[Šbe’Xóó
¸4§iìXW\�Z[CŠ£~âÉŠzV
Ïc*zn,y¯y6,Z:q™ŠzVÏ!óó

LL~6,m,i+.$ÅŠú]~Ñq-ƒVÇX!*¹
ŠzâVÃmg]ÉŠz!óó

LLWwgZV$uX÷ZÈì¾Zx™r#!óó
LL\-1óó
¾Zxä7g}*~x̃™Y,̂{1X¢zg]Å

CÙÚz;Vñ�Š¶X‚B„Zq-sB&ëENZzgZq-JÅ
0*k,-Ì¶XZkÆ**xÐJ~aäDÙZggz9
¦¸ÔZkÅ7g}Zq-‚wÅ9Z{c*znX

(7 )mX  0VÅŒz]
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¾ZxÆ0*kÀ}7¸XZkä%*Ð
7YX

LLvg}0*kÃðZzg]k7?óó
LL÷Zt]k²3J-^Yì!óó%*ä�Z[

Šc*X
LL~Zq-„]kŠÙŠÙZÂŠHƒVÔ=Ì
¼ÀzVÅ¢zg]ìXg!*iZg�á’™äº
�!óó

LL¹4HW\gZ]»3**y6,„3NÐ?óó
LL7X3**ëËƒTÞ~3BÐXóó
LL¹ZY!óó
z{Zzg%*ŠzâVZq-.Æfg)!*iZgãX
!*iZg!*gzÞ¸Xg`gZyÔ!*g((¸Xic*Š{F,»gz!*g

ÄZŠgz#$™D¸X¾ZxZ[ÄZŠzVÃT+ÎåX
Zy~ZzgZK̈âV~úc*V�Ûtn}Æ@*W,Z]»åX

ÄZŠ—ZD¸ÔðÎD¸XpZk—Z?Øc*ç

~Zq-Ð™$ƒC¶Xz{—Z?Ø(,~~Ï
¥xƒC¶X

Zq-Z:g~ß™¾Zx¹Šk,J-Zk»ñi*Å
§bç¤™@*g;XYèŠ»y~¹ÏqzVÐz{
zZL7åX%*ZkÆÇ[+Æ�ÛZøZ�xŠîg„X
QZkäyh+Zg~ÑzqÅXZLn¼gi+~z
À}yh+}X%*ÆnZem,ZÅVÆÀ}
yh+}XZq-{~yh+~Zq-8zn,yÃLZzg%*Ã

ZkäŒ»"1¹Òø
EGyh+™Šc*X
]tÆ‚B%*äz{"1¹Òø

EGá™X1Xp
¾ZxäCkH�"1¹Òø

EGá™%*ÃÃðpÙ7ƒðÔ
:„ZÐÃð**pÙX¾qwz{á¶ÔËÃj0*äÐ
�!lçO]ƒCìz{Zk!lçO]ÆZˆk„Ð"¸
¶X
�á’»™Æ¾Zxä¹X
LLZ[ëËg`gZy~áÐXŒV»�ƒ
ÐZYg`gZyƒÔ=Zk~ág!óó

%*ZkÃZq-gLÐp¹pzg]
g`gZy~áWðXÄZŠÛ}äZyÆn°æ N(V

ÇXZzg	7HX
LL?÷}‚B3**3îÏ%*!óó
LLZ¤/W\¬Š,ÐXz,÷}n3ä6,

gzBÜs™**ZgìXóó
LL=Ëð',~@ìX3ä6,Zq-‚¶¢zgƒ**
e’Xóó

LL¹ZYÔ~W\»‚BŠzVÏXóó
¾Zxä3ä»WgegŠc*Xðh~Šk,ˆ„Û}
3**=‰Zzgz{ŠzâV{ñÙÐ3**3äÑX

3äÆˆ»°WðX¾Zxä»°»˜.$fe
ƒñ¹X

LLz{1hJÐWŠòå�…85é FHOy6,5åXHåÔ

‰^ñß‹Ò1�Û^…æ7‰1
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z{Îg`»+Cé FNEg~ì!óó
LL+Cé FNEg~åX!óó%*ä¹LL~Âª¶�Ãð
GzgìXóó

¾Zxä¡¦ª]ªCÙ™Dƒñ¹X
LLGzgHƒ@*ì?óó
LL�ZK̈yñ�Š{Î‚ÌZzgZkÆÂxÐ5
7ƒDz{GzgƒYD�Yèz{Ó#ÖÆ‚B
¬zy7™DXóó

LLHZ,ßÍVÃwZŠ~YCì?óó
LL7XZy»´`HY@*ìX‚r6,z[á

Æfg=ZyÆf‚ÅyZÒVŠzgÅYC�Xóó
LLi',Š4!óó
LLZyÐŠgpZ„ÅYCì�z{pŠÃ‚r´`
ÆngŸ»gZ:îg6,7™Š,XZ¤/z{Zïg™D�Â
ZyÅ9Z{È™Š~YCìX³~c*Âz{pŠÃ‚r´`
Æn7™Šï�c*GzgƒYD�Xóó

Zk»êÃy™@*ì�#V¿Ã‚r´`Å
¢zg]ìX!óó

LL‚Mz[ç!óó
LL‚r6,z[çÃZK̈y`D�Xóó
LL7XÜsÄZŠXŒVÓxeZËÔZbZzg

Šzu}f)ŠZgÇ}ÄZŠes�!óó
¾Zxä¼Îa™¹X

LLQz{GzgH™D�XZ#QyÅ9Z{gzuà
YCìÂz{¹VÐ3D�?óó

LLz{agc*V™D�ÔZzgZ#agc*V™D�Â
QyÃi',Š4ñ™‚r´`ÆnŸŠc*Y@*ìXóó

LL‚r´`~Hƒ@*ì?óó
LL‚r´`Æfg=Î‚ÌÐŒz]Æ
ìÑ]ZyÆf‚ÐïwŠñYD�XZkÆˆ
z{Zià~0YD�Xåplg)zZáà~XQ
Z7Ó#ÖÐLDe$7ƒCXóó

LLHúg'ÌGzgƒC�?óó
LL¹ÁóóX
¾ZxäZq-+~‚÷á™¹X
LLZ¤/»Zk1hñ6,Gzgƒä»—åÂ?ä
‚r6,z[çÃZ:qYV7Š~Xóó

LL=tÌÂ¢7å�z{¿zZªGzgìX
Z#J-¢:ƒYñc*Î‚ÌÃ¯g~ç{Ñh:
ƒYñZkz‰ÜJ-~pŠÃðê7™$Ë!óó

LL]ì�z{¿Gzg7åóó¾Zxä¹XLLz{
¡Zq-4Š-Z:Îg`»ùg~åX¥xƒ@*ìZk
Î‚Ì~è<Ø�~�áïìXóó

LLY;VXW`ÀâegyßvÒ¶K**]Å6,-
™**�B�XZy»ìwì�Š*iâä~
ZK̈âVä¬UÒ¶K**]Å„6,-ÑzqÅ¶!óó

‰^ñß‹Ò1�Û^…æ7‰1
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¾Zxä{~Š@Zzg¹XLLZzƒX»°z‰ÜƒŠH
ìXgëzZ:º�Xóó

LL¾X!ó
LL?‚âyá™V»g~gX~.ÞZŠZ™ÆW@*
ƒVXóó

%*ä‚âyZVc*Zzg!*CÙ^Š~X¾Zxä.Þ
|c*XZÌÄZŠÛZ.Þá™:Wc*å�Zq-±ÅäZk
ÆŠZ6Y+$Ð¹X

LLìXì£Âµ¶�W\ÐŒV5‡]ƒ$Ë
ì›¾ZxXH~W\Å×6,Ö$ËƒVXóó

¾Zxä˜x™Š¬Xz{ZK̈y¶XZq-@zÕ
â�Zy±ÅXTÅW\V~‹zVÜ®¶X

LL=pgqpX!óó¾Zxä¹Xz{±Å™Ïé™
ZkÆ£.ÞÖ̂X

¾Zxä²ÃzVÐ±Å»n{ŠÙƒñ¹X
LLW\=Y„�?óó

LL»Ãy7Y}eZg#¾ZxX?ÂZkâegy
Šzg~gzâã‹z0‰ƒX~W`„ZL8Z}Ð
Èg„¶�z{»6,j+i+.$»Šú]**)ŸŠ}Xóó

LLZz{:~ŒóóX¾Zxä¹XLLW\å6,j+i+.$
�Xóó

±Åä—Z™¹XLLßŒeZg#X~ZyÅ±Å
ƒVX÷Z**xñyàìXs7gÂ~?Ð5‡]™ä
Æn%g„¶XHŒÐ?óó

LLÂQ÷}‚BÃ®»°kX~?Ð¹Ï
!*'™**eSƒV!óó

tÈ™ZkäÛ}ÃÃ®»°»WgegŠc*Xz{»°
áWc*Âñyàäö~ÎƒZZq-ÅŠ!*c*XÑÏ
i&éEOLÅWzZiaZƒðZzgö8»Zq-pwi}Ðò
™ZyÆegzV§sYŠHX©�Zz6,ÐÌz{÷Å
^~ÈƒŠHX

LLtHì?óó
LLZ[ëZEyÐ!*'™Mh�Xøg~!*'

ZkpwÐ!*CÙ7YNÏXHvg}(g}6,%Š
úgÂVÐËð~!*'™**I7™D¸Xóó

LL™D¸XpZk§bg`gZyÆŠgxy
7óó

ñyàäZq-ðÎc*¹XLLW×W×ŒVÅ
gÎxÐââkƒYîÐXZÌ?z“CÙyÅ§bƒ�CÙ
W?Ø6,a7-7,@*ìóóXQZkäWÐÌ™¹X~
ä_5é NEìvg}_5éGOg}6,�áŠc*VƒC‰!óó

LL;VX!óó
LLªZq-úg]i0+Ï½Æn%ŠÅÝxƒYC
¶Xóó

LLÝx7X‚¶!óó
LLZk»Èìvg}(g}6,%Š(,}Y',

ZzgªÝ¸Xóó

‰^ñß‹Ò1�Û^…æ7‰1
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LL÷}_5éGOg}6,ßv&B3ïEOG™D¸XZ+›�
i0+Ï½{z0+Zzgç~ÃZq-š/}~6,z™gBb¶!óó

LL?^¨é EOuƒ¾ZxX?úg]Ã!¯™gnp

¸X=pÙì�~vg}_5éGOg}6,aZ7ƒðX
p~vg}âèÆqÑ]Y+ÆnÔC[
ƒVX�Û›Æz‰Ü~?Ðƒ¼’VÏX»

g;öÆn*¹V5ì?óó
6,j+e•MZjZ],XàgzeXóó 39 LL

LLQÂ(,~pÙÅ!*]ìXYè~Ìz�gS
ƒVX?ÐÜsŠzšugh™X?íÐYÆn
W‚ãÐWMhƒXóó

LLpXX!óó
LLpzk¼7ek,X?ZÌz“ƒX»ZÌ

ZkÎ‚Ì~g)Æ‡.Þ¯**7,}ÇX»z“
YâgzVÅ§b‡Jg**7,}ÇXZzgZk»xÆn~
pŠÃvgZzZg_Hg™CƒV!óó

tÈ™ZkäðÎc*ZzgQ{~ŠÙƒñ1àX
LLZz{=')ìX¾Zxek,ÔZ[Â~YC
ƒVpgZ]Ã?÷}*6,WîÐXvg~8Z}÷Z
ØCŠ}Ï!óó

LLZzgZ¤/~ËzzÐ:WeX!óó
LL?ZÛƒX~6,j+i+.$Å±ÅƒVX~eƒV
Â»'×h+.k‚wÆnuŠ’ÆnŸ$ËƒV

~?ÐËð~5‡]™äÆnÔC[ƒV!óó
tÈ™ZkäQö»ÅŠ!*c*Xö8»pw¹

™Qi}~`ŠHXñyàäQ0ƒñ¹X
LLZzÆeZg#X~¹ƒVX~vgZZOg
™zVÏZzg¢™zZq-ß~„»F,Zl™Zk
Î‚Ì~Å™ŠzVÏXZÌÂ?ß»Zq-**F,Zæ{•Z
ƒXóó

tÈ™z{®ƒð!*CÙ¬ˆZzg¾Zxª]ÐŠ8

g{ŠHX
YYYY(((( 1995 ))))ZZZZ~~~~     

)Yg~(

âx)‚b

~Z3gŠ}™
ZK̂g]Ã
�ÛzrŠ,X

‰^ñß‹Ò1�Û^…æ7‰1
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eeeeZZZZËËËË----ŠŠŠŠqqqqÅÅÅÅ""""VVVVwwww}}}}....ââââ]]]]»»»»¬¬¬¬@@@@ZZZZ‹‹‹‹ZZZZssss
Æç} ( C i p l a ) yz*ãŠzZ‚iv_5Õä LF

eZË-ŠqÃ',¤6ÅgZsÎ‚ÌÅj’',Zñ‚w

Å¡Òð
EL’Æ 2019 Æn**'×ŠHŠHìX‚w 2019 

nŠ*½ÆâCÙ‚0ZâV~ÐP»ZN[ƒZXZk

Éz„~yz*yÐ!*<m-ŠqÃOŠHX

gZsÎ‚ÌÆœgâ.ÞZÅxc*Cy~�ZŠÌégZâ

™ÙÆ_.ZkÎ‚Ì»ãCŠ~ÑZK̈+MÅ{§

Åz„ 2 0 1 9  ‚bÆZEwÃ�ÛzrŠbìX
~yz*yÐ-ŠqÆ´z{ầz!*-ß¡°æ

YNŠc*w

¬ZÔ
$4-�.54h4è
GGGHIGE

!-Cÿ
E
E¸gÍZZzgZ©z&½54jè

ELHGIEZzgƒZÏ^U

Šx$åZzgW"3ïEEG0*gNÆ**xÌ�áï�X*¸‚J
',ÎVÐeZË-Šqäyz*ãŠzZ‚i~ÆyZy~

Æ90 Á7ÅZëŠzZN¯™6gkge‡ìG�X

Šì~ZrVäZi+kÆ´`ÆzZW&ŠzZîVÃ��

Zi+kÆzZ],kÃhu™C‰.e$Á76,»gHZzgQyÃ
¶X Š™ÆZq-ŠzZ¯ð�"u:ZzgZEw~W‚y

�|VSyŠzZîVÃ"uµ¯™að™g„‰QyÅi',

Š„#…VÃ',ŠZ“™DƒñeZË-ŠqäZC»x
Yg~g3ZzgSîZ�ÛiÆF̃Ã́Zi+kÅz!*ÐXc*X

‚iZÅÔ5Š‹

qDZÏÃ]zZXŠZ]

µn�…Êk
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zzzz,,,,‚‚‚‚DDDD{{{{ 25 ÜÜÜÜððððŠŠŠŠzzzzggggÎÎÎÎ44445555ÿÿÿÿ XXXXMMMMEEEEMMMMÅÅÅÅ
ÅÜY~ÞÅ (Hubble) ÜðŠzgÎ45ÿ XMEM

Zzg ESA Ò,‚D{Æñµ6,-g\ÅÜðZà

äZq-¦k,�áùÅìT NASA Z%MÅÜðZà

( H o u r  G l a s s ~ge$zZàh{~

Åßg]Åð}ú†!tÑ S h a p e )  

™sÃ (So u th e r n  C r a b  N o b u la )  

Wg;ìX
( B i n a r y  S t a r ŠzCÙ}Ã=Âx

Æ³~z�Š~WäzZàtÑÔÜ~ System) 

·TŠzgÎÅŠgc*:V~ÐZq-ZëŠgc*Ä

ìXZk¦k,ÐtÑÃ'×h+K~œªƒÏZzgt¦k,

TÅÚ»g™ŠÏÅ4+Š?ìX
ÃÜðÇh~ejg~Æ 1990 Z6,s 25 TÃ

fg=Ü~5ŠHåXZkz‰ÜÐZ[J-Tä(,~
Zë¥â]ÜÆ!*g}~½™Zð�X

~¼ßÍVä 1967 tÑÆ!*g}~«!*g

J-ZÐ©àŒŠHX 1989 rÑzqHp

~dÅæŠÐÜYÆ!*g}~¢o 1 9 9 8  

ƒNX ¥â]qÝ

µn�…Êk
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Zg�:Æ'̀zgZ¸Vä&Ó4k0î EE
G~j-$Z(gÅÔ

z�{âZŠ{LL¦Zg~óóäÌŠ»3¯B‰Xt{0+Zy
¬ŒÛ\~}å1|ÇVÆ;ðV°Z-[Ædo
ÆˆÔ�zZ§ÃSZÆñ§6,ƒZåÔŒVW™W!*ŠƒŠH
åÔZÏ£x6,u¢iUî

G»
gzczsz¨Zt·0†Zv0
Z!¼0·0`zbZ

Ê-C4-ö
G
EGEÌWŠHåXZkäZg�:Æ

Zq-�á²»Š-ZyÌ¦HìXZkÅŠ»y~ZÒz9
&Ó4k0î EE

GÆZŠ!*Y»9)ÀŸ5é EY
HÎgL�¡Zk¿ÅdzYs#zD

|~Zzg 540 Šz4Å$+zªåX·0†ZvÅaZö
ZÏ(u¢iUî

G»�áëÃ (1) |~ƒðX 606 zÃ]

{0+ZyZ0ZÅ{«çGÌˆg]H™@*åXZ0ZÅ{«çG»gCZ£

Zq-âCÙ$hé EOc)»A$(åX"¤]ZzgÂ1VÅ»VÐ
7g~§bzZLƒäÅ¯6,z{Zq-xÃ{:‡ì™Y
åXtˆ~ñu+ÆÇ~�á„Ã{ä»zZd
ÌHgƒZåX

Z0ZÑ!*gäf™Hì�Z;1y°Z-[~Ð
Zq-z¨Zt·0Ñy0¦Zg~äÔ�²Æ**xÐ


g¸Ô&Ó4k0î EE
G~Zq-Š»yÅwg¿¶X¹Y@*ì�Zk

(2) |~ƒZìX 548 »!*\Ìz¨Zt„åXZy»ZÙw

ZÏ£x6,†Zv·0·Z0Ñy0·†Z+m,Z»g~
Ìgì��ÂÁÜH™D¸Xt™r#Zq-Zi

|~ 610 |~ZzgzÃ] 563 è~¸XZyÅaZö

( 19 )mX Ñ$k,~‚b»Zg»YZzg›âVÅ}.â]
²²²²1111VVVV»»»»ffffzzzztttt””””ÁÁÁÁDDDD

1320 Ô] 480 Ôm 2 ZsX` (2)                                     1046 Ô] 579 Ôm 2 ZsX` (1) 

÷Z_

eZËZ£{yÚþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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(1) ƒðìX

¿t�&Ó4k0î EE
G~Fz¨Zt¸X~Ð†Zv0

§yZÑgzÙÌ��”ÁÃÆŸ~¹"!*u
¸XZ0¼äZK@*gõ~f™Hì�áÆ
fzZ‡yäZÑgzÙÅÂÁZkÆyÐqÝ™Æ

WŠñV 143 ZLû~v™à‰XZyÓxÂ1VÃ
Zg!*qziy 10 äZVc*å²Zq-WŠòZy~ÐÜs

ZVYåXtÌ¹Y@*ì�ZgzÙäZy~ÐŠZz
|~ZzgzÃ] 409 }ÖŠc*åXZyÅaZö

ZÏ§bZ1ZdZ0·0Z0 (2) |~ƒðìX 487

Bs¸Xt™r#ZLÎö!*\Z1ŠZîŠZÅ.«çG~Æ;V
Yá_ZzgZÅ.«çG~ÅzÃ]ÆˆZkÅÂ1VÆ

(3) |~ƒðìX 564 zZg_¶XZ1ZdÅzÃ]

ZíÅæ¹Yîã~Zq-£x_‡oåXŒVÆ
Z1%zZyDZv0†Zv0†Z°9.è WE0&Š0{y
Zš�Û~Â1VÔgLgLg‚ßVZzg@*g]®

¹EVÆ¦™äzZáÅwÐ
gƒñ�X
Zkä!*[ZÅ©3Mç

GE{ÆŒÛd$Zq-KÌ´Zð¶�ZÏÆ

**xÐñÎx¶XZkKÐ‹ZâxÆnZ‡#ÖÇ{Ì
Y~ 574 |c*573 ´Zð¶̂XZy™r#ÅzÃ]

(4) ƒðìX

�|Z]"¤]ÔgLgLg‚ßVZzgŠvN
Â1VÆ¦™äzZá
gƒñ�Zy~Z1Z°ß
Ñy0†Z<0gzd0Z',Z)0†ZvZ•g~

|530 |~ZzgzÃ] 496 Ì�áï�XZyÅaZö
ZÏ§bæ¹Z0+ÖÆZq-àZ3g{Æ (5) ~ƒðìX

|(Ì 649 |X 571 Z1ZdZ0·0·0¼ZÓ|)
Z1/-Š0†Zv0G0†Zv0Z!ih+ (6) ¸X

(7) |(ÌZ4ßÍV~�áï�X 575 ZÉÎæ~)á°

ZyæîV~ÐXÃ¹ZëŒŠHìZ1†Zv

·@0†Zv0/0;gzy0ñ.Ì¸Xt

™r#ØyÆ!*°}1̧ˆ~&Ó4k0î EE
GW™W!*Šƒ‰X

Z,ßÍV~Z1·† (8) |~ƒZìX 609 Zy»ZÙw
Zv0·0†Z+m,0·0-Š0ÄzyZÑiŠ~

|(ÌÑgƒD¸X‰gî‚äZyÐ 622 )á°

Z1ih+†Zv0†Z<0† (9) Â"$»»x1ìX

                        1562 Ô] 578 Ôm 2 ZsX` (1)    

633 Ô] 278 Ôm1 XZ0$h½ð EIZw:Â[ZÅ}ÏîGÔ` 920 Ô] 330-331 ZÅ{-ö
EE:$š0î EEGGZ

Å)Í-.ø
G

Ôm (2)    

2176 Ô] 935 Ôm 2 ZsX` (4)       1858 Ô] 666 Ôm2 Z0ZÑ!*g:ZÅ5À)Ïî
G

G2[ZÅ}ÏîGÔ` (3)

 1900 Ô] 687 Ôm2 Z0ZÑ!*g:ZÅ5À)Ïî
G

G2[ZÅ}ÏîGÔ` (6)    458 Ô] 201 Ôm1 Z0$h½ð EIZw:Â[ZÅ}ÏîGÔ`   (5)     

1446 Ô] 514 Ôm 2 ZsX`   (9)        1561 Ô] 587 Ôm 2 ZsX` (8)   2081 Ô] 34 Ôm 2 ZsX`   (7)     

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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Z+m,0·0
'.5ÿ
E

G»Âfg$œî G0çl„tå�z{ÂÁÜ

gt (1) |~ƒZìX 580 H™D¸XZy»ZÙw
ÆczsæoZ0ZÑŠd$·0%zZy0-÷z¨Z‰Ü

Æ»x~¹ZYŠgugnp¸Xë�ZyÅzÃ]

Z4ßÍV~ (2) |~ƒðìX 542 |c*541 

§î˜Æ·0†Zß;[0†Z<0¸̈0†

Z°îs0¸̈0®Z•g~Ì¸XZyÅRZ1

¬%¶Xtˆ~&Ó4k0î EE
G~W™W!*Šƒ‰¸Xz¨Z‰Ü

~ZkŠgZd»x™D�ßvZy6,åîg6,ZOŠ™D
Z1·†Zv0Z',Z)0Zd0!545é EGGw»â (3) ¸X

Z¤/pZY:å1ZrVä¢4hé
G

Ggt~z¨Z‰ÜÅŠ»y

|ÐIaZƒñZzgf~Z˜{ 550 Åwg¿¶X
Z4ßÍV~Z1ZØÌî (4) |~ZÙwƒŠHX 611

0/Ì�áï¸�bk,Ò^«ç IGÆg)zZá¸Ô1&Ó4k0î EE
G

~W™'‰¸Xt™r#Zq-ZiyZzgczs

z¨Zt¸XÂ[ÆŸ~À˜£«™Zc*™DZzg�
ZYqZÐ(,|m|™g¶7H™DXZy»ZÙw

(5) |~ƒZìX 460 

)Yg~(

1294 Ô] 468 Ôm 2 ZsX`    (2)      1611 Ô] 570 Ôm2 Zs:` (1)    

2098 Ô] 882 Ôm 2 ZsX`    (4)  712 Ô] 208-209 Ôm 1 ZsX`   (3)    

 811 Ô] 297 Ôm 1 ZsX`   (5)    

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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((((Significant Figures))))  !!!!****ppppZZZZ°°°°ZZZZŠŠŠŠ
(�áïƒD Errors ËÌeö~œ)

�X®ZËÌeö»³Sk§bÐ7HY**e34/õ XG
J�

teö¾uJ-Š±ìÔSkÅ¶K0+„ƒYñX¬xîg6,
ËÌeö»7HŠH³ÔÜsZq-°Šƒ@*ìT~
ÓxxyÐZzgª)DyK�áïƒD�XË
°ŠÆxyÎVZzg�áï)DyÐÃ!*pyÐ

(ë�X Significant Digits)
VwÆîg6,

(Simple Pendulum Z¤/Zq-‚Š{g‡m) (1)

1 ƒÂQk~�áïyÐ 1.72 s ÆZPZi»z‰ÜèŠzgZy
ŠgZÝ)DìX®ZÔ 2 xZzgD�ÔpyK 7 Zzg

eöÅˆŠg~&!*pyÐñ�Š�X
287.5 cm (ÅMð Rod Z¤/Zq-sc) (2)

5 D�²yK 7 Zzg 8 Ô2 ƒÂQk~�áïyÐ
)DìXSÏnSkeö~!*pZ°ZŠeg�X

Šg`è!*ÑVßVÐªCÙƒY@*ì�ËÌeö
ÆË~!*pyÎVÐic*Š{yÐrÔ)¢zg~Zzg
eZ{ÁƒÇXYèteöÆŠ±ƒäÅu

(Æ!*g}~ß¦gaZ™}ÇX Precision)
ËÌ°Š~!*pyÎVÅ®ZŠ¥x™äÆ

¼‡°}�ÔXÅ,Šg`èfsìX
(å!*p Non-Zero Digits :X)#yÐ) (1)

ƒD�X
~eg!*p 2.308 cm VwÆîg6,Ô°Š

yÐñ�Š�X
:Á„Šz)#yÎVÆŠgxy0*ñYäzZáÓx (2)

#Ì!*pƒD�ÔeìZ(gt̀»ÃðÌ£xƒZzg

Ÿñ8aþ³þ³^¨Œ

(6 )mX   ãCŠ~‘ÐêL…3š5é EG]    

(Unit and Measurement) Z»ðZzgeö

eZËZ/gæ{yÔZ%ZîC



eìZ(gt̀ƒc*:ƒX
Ã!*nKM 2.308 cm VwÆîg6,Ô°Š

– 23080µ m c*23.08 mm c*0.02308 m 

YYìXpSyÓxZ°ZŠ~!*pyÐÜseg„
�X

ÐgN*ƒÂZ(gt̀ÆŠZ6Y+$ 1 :Z¤/Ãð°Š (3)

Æ#�¬)#yÐÆ!*NY+$�Ô!*p
yÐ7ƒD�X

~!*p 0.002308 VwÆîg6,Ô°Š
yÐÜseg„�XSk°Š~!*NY+$ñ�ŠÓx#
!*p7�X

:ËÌZ,°Š~T~Z(gtñ�Š7ƒÔQk (4)

(å!*p7ƒD�X Terminal Zeros ~Z#)
c*12300 cm  Ã 123m VwÆîg6,Ô

Ì–YYìXSyÓx°ŠzV~!*p 123000 mm 

yÐÜs&„�X
:ËÌ°Š~ÔT~Z(gt̀ñ�ŠƒÔQk~ (5)

(å!*pƒD Terminal Zeros ñ�ŠÓxZ#)
�X

SyŠzâV 0.06900 c*3.500 VwÆîg6,Ô
Z°ZŠ~!*pyÎVÅ®ZŠegìX

Ð(,}ƒVÂ 1 :Z¤/ŠØƒñ%Z(gtÆ°Š (6)

Qk~ñ�ŠÓxZ#å!*pyÐ7ƒD�X
1.28 X 10

7
 m VwÆîg6,Ôi}»¢

Šg»ŠgzìÔ��!*p7  10
7 Sk°Š~  ƒ@*ìX

ìXSÏnSk°Š~!*pyÎVÅ®ZŠÜs&ìX
Ð(,}ƒVÂQk  1 :Z¤/ŠØƒñZ(gtzZá°Š (7)

~ñ�ŠÓxZ#!*pƒD�X
4.700 m = 4.700 X 10

2
 cm = VwÆîg6,    

4.700 X 10
3
 mm  = 4.700 X 10

-3 
km 

Šg`è!*ÑVw~!*pyÎVÅ®ZŠÜseg
ìX

::::XXXX (Accuracy) ¡¡¡¡
ËÌ…3š-ö EJlZgÅeö~Z¤/ÁÐÁ{ò

(Accurate ñ�ŠƒÂZkeöÃ¡qeö (error)

¹Y@*ìXZzgeöÅZk{¤Ã Measurement) 

¹Y@*ìX (Accuracy)¡
(Measu r ing ¡»måe›W!

Ðƒ@*ìZe›WÑ]Å¡Z Instrument)

Verinier ÔMeter Scale ƒCìXVwÆîg6,
Mð  ÐVWÑ]Šg|  Screw Guage Zzg Calliper

Meter ÅeöÆaZEwKYD�X1ZyÓx~
Å Screw Guage ÔÅ¡ƒÐÁì² Scale

¡ƒÐic*Š{ƒCìX

eeeeööööÆÆÆÆÕÕÕÕ÷÷÷÷
::::XXXX  (Errors in Measurement)

ËÌeöÆŠzgZy0*ðYäzZàÑ$©543ï GGEGGG
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¹Y@*ìX (error) Å7ÃÚ (Uncertainty)

D…3š-ö EJ~eöÆÕ÷ÅŠg`fseg9

ƒC�X
::::XXXX (Experimental Errors) ŠŠŠŠ!!!!****CCCCÕÕÕÕ÷÷÷÷ (1)

Z¤/e›WÑ]ÃZEw™ä~ß2Ã
ZEw™,Âeö~ÚaZƒY@*ìÔZknÆÚÃ
Š!*CÚë�X

Š!*CÚŠg|e›WÑ]ÃZEw™ä
 zZá¿Åt»³ƒD�XVwÆîg6,!-?ç

G
OupgŠÎ

ÃZEw™Dz‰Ü9 (Travelling Microscope)

ƒÂeö~ÚaZ  :HŠH Focussing §jÐ
(Per sona l ƒY@*ìXZknÆÕ÷Ã—Õ÷

Ì¹Y@*ìYètÕ÷»mÜsWÑ]Ã Errors)

ZEw™äzZá¿Ðƒ@*ìX

-::::(Systematic Errors) ±±±±ÕÕÕÕ÷÷÷÷:::: (2)

¬xîg6,tÚÔe›WÑ]ÆZ0+gñ�ŠƒD
DivisionsÆMeter Scale �XVwÆîg6,Z¤/Ë

9Z0+Zi~ªCÙ:G‰ƒVÂZkÆZEwÐDîg6,
e›ÚaZƒ@*ì&±Úë�X

::::XXXX (Random Errors) """"FFFF,,,,KKKKMMMMÕÕÕÕ÷÷÷÷ (3)

Z0+Zi~zZµ (Irregular) tºmÕ÷)!3›4è
G

GOE

ƒD�XZÏfZyÕ÷Å7Zzg´#ÖŠzâV)
!3›4è

GOGEƒD�X

((((::::XXXX Personal Errors ffffZZZZCCCCÕÕÕÕ÷÷÷÷)))) (4)

Š/™äzZá¿Æ;ðVaZƒäzZá  

(ÃfZCÕ÷¹Y@*ìXt Human Errors ZK̈ãÕ÷)
Õ÷ZZ¾mcZƒD�XVwÆîg6,‚Š{
g‡mÆŠ/~ÔZPZiÅ®ZŠÃ1~aZƒäzZá

ÚÃfZCÚë�X
ZknÆÕ÷ÃÁ™ä»W‚y§itì�

…3š-ö EJlZgÅeö!*g!*gÅYñZzgÓxeUV»Zz‰¥x
™ÆZÐZEwHYñX

 

ŠŠŠŠ!!!!****]]]]~~~~eeeeööööÆÆÆÆŠŠŠŠzzzzggggZZZZyyyyaaaaZZZZƒƒƒƒääääzzzzZZZZááááZZZZ
ÕÕÕÕ÷÷÷÷ÆÆÆÆZZZZWWWW,,,,ZZZZ]]]]::::XXXX

Š!*]ÆŠzgZyaZƒäzZáZÕ÷
ÆZW,Z]ÃÁ™äÆZ§jŠg`èfs�X

eöcå8lZgÅ¹(,~LlZgó (1)

(¢8e34/õ XG
JX Quantity)

¢8e34/õ XG
JÔ Readings ¹ic*Š{®ZŠ~ (2)

ZzgQyÓxÅZz‰7C[™**e34/õ XG
JX

eöcZ,WÑ]ZEw™**e34/õ XG
JÔX (3)

(.e$„Á)gL Least Count ÆZSÑg})
°Š(ƒVX

PPPPZZZZëëëëZZZZ˜̃̃̃qqqq]]]]::::XXXX
 ((((::::XXXX Error ÚÚÚÚcccc****œœœœ)))) (1)

ËÌ8lZgÅÇ7ZzgC[Åˆ7
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ÆŠgxy��ÛtqÝƒ@*ìÔQÐÚc*œ¹Y@*ìX
(¥x7Å True Value ËÌ8lZgÅÇ7)
F!*gfe�Ô Readings Y$ËXSÏnQk8lZgÅ

»Zz‰C[HY@*ìX�Ûn< Readings ZzgQyÓx
Readings %û "n"  �Zq-8lZgÅeöc

�X â^ÅIÔXÅ©!*nKM
Z+qª~Zz‰7Šg`fsƒCìÔ

((((::::XXXX Absolute Error ÇÇÇÇÚÚÚÚ::::)))) (2)

8lZgÅ9ŠgZzgZÐZŠ~e›ŠgÆŠgxy
Æ�ÛtÃeö»ÇÚ¹Y@*ìXSÐ¬xîg6,

ÐªCÙ™D�XYèëËÌ8lZgÅÇŠg¥x
7™MhÔSÏnQkÅZz‰ŠgÃ„9Šgt™fe
�XA$ZÐZŠ~eöÅŠgzV~aZƒäzZáÕ÷
Sk§b�X

ZZZZzzzz‰‰‰‰ÇÇÇÇÚÚÚÚ (3)

XXXX:((((Mean Absolute Error))))
ËeöÆŠzgZyqÝƒäzZáÓxÇ

(ÃQk8 Arithmatic Mean ÚÆˆ!Šgxä)
lZgÅŠg~Zz‰c*Šgx:ÇÚ¹Y@*ìXSÐ¬x

ÐªCÙ™D�X îg6,
SÏ§bÐÔSk»ˆ!Ÿ‚Šg`èfsâÎ»
ƒ@*ìX

   

XXXX:((((Relative Error ,,,,ÚÚÚÚ)))) (4)

ËÌ8lZgÅeö~ÔZz‰ÇÚZzg
Qk8lZgÅƒÐ9ŠgÆÚƒÃ,Ú¹Y@*

ìXSk»Ÿ‚Šg•fsƒ@*ìX

((((::::XXXX Percentage Error °°°°œœœœÚÚÚÚ)))) (5)

100 ËÌ8lZgÅeö~Ô,ÚZzg
ÆqÝè¢[Ã°œÚ¹Y@*ìXSk»Ÿ‚Šg`
èfsìX

   

)Yg~(
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sðáZyZXŠZ]~ÐZq-ìMVäF,¹
c*Cßg]Z(g™ä~ƒÐic*Š{z‰Ü1X«¥x
$»41¹ÿ GEsðá»',¤â~¼Zq-̀ð$»45ëGEegÖ

Y~Šc*ŠHpâCÙ+WU*gŠ`CD� 1755 zm,
#-£ÿ
EG

Ã
�ZK̈yŠ4sð»»x¦/ä̧DÙZg‚wÐ™g;ìX

JgÅZ’ZðÎ×V³ZãA-VÐ¯ðIZ#�
ZÍAŠJÇ³ZãcåX¹ˆ~ªaŠð,œ~~
ßìÅÎ×V»gƒNXÎgZczZàÎ×VXÐW`ë
ââk�ÔGgƒ,œ~~¯ðIXZ¤/pgkge~
zm,

#-£ÿ
EG

Åsðá»¼ñ�ŠìpZkÅáÆ
!*g}~øg~¥â]¹©à�Xøg}D~¡
ZkŠgì�tZq-ÎðÆn¯ðˆTÃ$»41¹ÿ GEsð~
ZEwHY@*åX¸çnZôm,ñ].Zzg!–Gåé

Y~Zq-sð 1790 ÂÆ‚BƒZXZ¤/pZÐÌ
á»¼Y~HŠHpt¥x7ƒe�ÂÅá

»f™ì� (AWL) Z’ZðnÅ¶X¼~Zq-*à
l}~Zq-ÎgZc™C¶ZzgÎgZc~ÐÎð¦/ZgC
¶XẐiZVZk»f™„5áÆË§bÆØZ@:AX
¼Zzgñ].zVäZkÅá¯äÅÃÒÅXpZkÅ
egZÓÆ_.µáä»x:HX

Y~ 1804 sðá¯äÅî~Z‹7gÄ
ƒðZ#Zq-�ÛZú¼åé:yZzg8-,ç EGEígÍÃŠc*
ŠHXZkÆ!*g}~¹ŠHtŠ4sðª;BÐJgÆ
¿ÅÜ™C¶XtZXŠ¹¢**»xƒ̂ZzgQZÐ>Šc*

Y~«Z%OsðáYyezÐZzgYy 1878 ŠHX
âÅø
MäZXŠÅXZyÅáÆ‚BXtå�ZkÅ

 ¤CÙµgÃgz¹

xZXŠZ] 100

ssssððððáááá

Ÿñ8aþ³þ³^¨Œ
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»g™ŠÏZÒZz‡]**³gSXZnÆ0*gpY]Jg
ÆnZÐZEw™äÅÃÒÅˆpţW,U*"$:
ƒðX

Y~«dwsðá 1830 ¼„²3ˆª
Zq-�ÛZúŠgi~äZXŠÅXpZk»X}é7*Y
åXZÏXÅzzÐz{ZKZXŠÅ»x!Ðic*Š{²3J-
¯Z0+ziÌ:ƒeXz{‚¶Šgi-VÆ;ðVhuƒä
Ð!*w!*wX�ZkÅá1~°äÆnWñ¸X
ZrVäZkpsÐZkÅ1~°™gZÄ™Š~�tZXŠ
ZyƒÃ"gziÇg™Š}ÏX

ZÏpsä�ZkÅZXŠ¹ÐŠgi-V»»x™ä
Å&¢AgppÅzzÐ"gziÇg~;ñÏÔZ%MÆ

Y~Zq-sð 1834 Zq-ñ].zZß43ï XEHÃOW,HZzgZkä
áZXŠ™àXŠgi-VÆnt',~¶̧XZkÅá

¦Ssð™$Ë¶Zzg7g~§b‡.Þ½z‚¶X
!*sysðáÅë’ĝXZkÆnª¼

Y~ZÞKƒz}ÃYg~HŠHÔZkÅá¼Z( 1846

»x™$Ë¶�âè~Ãðá:Š3m¶XQk~Zq-
Îð¶TÅâu~ÎgZcå�ŠzfgZùÐŠJ§ZEw
™C¶ÎðÀ}~Ð¦/gCZzgŠzu}§sZq-¡{
c*¤/{¯ŠîXZkŠzgZyR,q-?ñ�ŠªŠzu}ŠJÐÃZk

(Lock ¡}c*¤/{~eZwŠîXZk¿ÃLLÑud-
÷
H
Fóó

¹ŠHX Stitch)

Z¤/ptáÆZzg‡.Þ¿¶Xpƒz}ÆnZk
ÅZXŠZq-Xµg„XZÐZŒâ‚wJ-i',Š„].z4
™ã7,~X¬ZKáÃ=w¬x¯äÆnZzgQZL

Ñud-÷
H
F!5¿.ç GEExÃÕßVÐôpgppÆnXpz{Wy~»x
~»x[:ƒeXZk»§i»gŠzuzVälZ1ZzgZÐ
4¯1Xƒz}ÆZ’Zð!5¿.ç GEExÃãCŠ~¯DƒñZq-
LLZ\ZheZîyóó!5¿.ç GEExÔW,̂u]4ºÎæ

Eä»gH²Z›zÔ
äZq-gzR,~Hª¯c*X

YYYY1846 ZZZZ~~~~ƒƒƒƒzzzz}}}}±±±±8888----ááááXXXX¼¼¼¼eeeeggggZZZZÓÓÓÓ

E. Howe Jr.

Sewing Machine

N: 4750                  Patented Sep 10, 1846

Patend drawing, 1846, by Elias Howe. 

U.S. Patent Office
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òÅ§sÐzä™Š{6b»x!Æ‚B«ˆgC
sðá»CÙZÍwU*"$ƒZXƒz}äZÐZLWàc*Å
ag~ŒÛZgŠïƒñòÆÜsl)ŠZ],™Šc*XZk»Šú~
å�òÅá~z„Ñud-

÷
H
FZEwHYg;ì�Zkä

ZXŠHìX
ZkŠzgZyòä¼ZzgË}.z{w»ZŸ†™1X}
áÃ;BÐ`äzZá™iÅOñÅbwÐ
%1o™Šc*XXZk»i',Š„ÃZ+{tå�»x™äzZáÆ
;BWiZŠ~Æ‚BsðÆ¿~ZEwƒMh¸XZq-
Zzg4~tÑðˆ�ÎðZz6,Ðnw•™C¶ZzgÀ}Ã
ŠzâV§sÐA6¬YC¶X

Y1854 Z¤/pƒz}ä¼»l)òÆ's
~ÛA1psð�ZkÆÌ̂Zq-²3J-(,~
®ZŠ~»g™**e:ƒeX«$»41¹ÿ GE±8-áÇg4

YJ-Zk»ZEwyzV~ 1889 1~~ZEwƒðX
”gs:ƒZXˆZiZVZ#sð�yzV~ZEw
ƒä'ÂZyÅ	Ã8-Ì(,~®ZŠ~Ñzqƒ̂X

Y~ðÅ¤‰ÜÐ½zZà�¬xZEw~ 1905

WIX
ZKZXŠÅœZ0+zi~~ZLzÆ£t»»x[

ŠÃq™äÆ³~ƒz}ÅŠzªZq-‚w~
YÆ 1867 YÐ 1854 eZ°iÐ̂zi™̂X 200,000

ÑÄeZ°i¾ñX{: 20 ŠzgZyƒz}äZKZXŠÐ½ã
mÆŠzgZyZkäZq-“g¶-2WgòÅZq-Z$©2.ç

EEEH~
g¼Ã©™äÆn¾ÅZzgfZCîg6,g¼~

}.â]uZ�xŠ,X
sðáÆZW,Z]~ËI¾WgZðÅRö7X

Zkä•‚]ÅŠ*ZzgCÙZk%~gZÂVgZ]p~aZ
™Š~˜VJgsäÅ¢zg]ƒCìXíZyÑÅV
Z�ÛZŠÅi0+ŠHV$+wŠ,�ZkÅÐzZhƒ‰X

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((

Ÿñ8aþ³þ³^¨Œ

ÛÛÛÛRRRR,,,,ÃÃÃÃ̂̂̂̂,,,,ÆÆÆÆ����ZZZZ!!!!****]]]]

1971  )[( X1

(Google) )`(ÍÉ X2

)Z³(ÑÅV@Zc*]°] -3

(million instructions per second)

)Z³(Z-Y'ÔZ-zi**&Zzggz**® X4

 (mdb) Z*e~!  )[( X5

)[(Z7¢5ë
EEY X6

      (Restart) )`(g~Z6g^ X7

)`(ñZ&CWÑ]ÆŠgxyzZ],:gZ‚ X8

(Workless Communication Between

Equipment)

 (bits) 
&4øEH8 )Š(  X9

g÷ZZ&Ó4ø GG Ñ )[(  X 10   

(Lawrance J. Elusion)
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====gggg}}}}ZZZZLLLLyyyyzzzz0000++++}}}}¹¹¹¹VVVV¹¹¹¹VVVVyyyy™™™™DDDD����????
tZq-uhgZiì�=g}tçù™D�Ô

�Z7ZCZ†y¹Vy™**ìZÒt1:ËŠg|#»
Wy~uZƒ@*ìc*ËyÅZ0+gzãRXp‰Zz‡]
tÐz¾d$ZzgZâ¿»V»ZN[™D�XZq-
=g}äZq-1~ÅÇÆWy~u}6,ZC(,Z‚

$̃hÏî
E¯c*�pÆ!*Ç0*k¶XCÙŠi�4p¿
DÙZgzV=g}½{DƒñCÙ‚’YDX

ZÏ§~ZrVäZq-yz0+ZZ+»g~yH�

¤/ñVÆñÌ~ic*Š{ZEwÅYC¶XZq-Zzg
yz0+ZZjwÆŠgzZi}6,Š¬ŠHtZjwm~Zk
z‰ÜJ-Á:YåZ#J-�t=g}ZCyz;VÐ
ËZzg(v:™feX

ZZZZîîîîŠŠŠŠššššîîîîZZZZbbbbYYYYVVVVBBBBDDDD����????
ZzŠšî5ìÔGbZzgÈg~�ÛgppzZÑZq-(,~-#Ö»
YâgìT»ziy½ãM7&+ƒ@*ìXtZhJðÅMZzg

8Í}ŠZgŠxìX œ‚YâgìTÅŠkZõD

Ÿñ8aþ³þ³^¨Œ

YâgzVÅŠN¹ã

iZ@{q
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t¾ZÅ~¹ic*Š{'g]gnp�XtZKg;ö
Ç�Šg½VÅÕVZzge&+-VÐy™D�Zzgè
ÐZy6,Ü™Šï�XZyÅtg;öÇ�0+~**ßV
Zzg*VÆZ0+g0*ã~ƒC��GZ(iF̂YâgzV
Æ.VÐXîÆnìXZyyzV»(,ZZzg{m#{

Zâ+~:ƒTÐ 0*ãÅRÐZz6,ƒ@*ìXZ¤/0+~
ŠZ¾»gZ30*ã~¾:nÂZzŠšî+}0*ã~È

y™D�X (Dam) 

ZyÈzVÅy~Šg½VÅÇ~ÆãÔ�áñÔß
ZzgèZEwƒCì0tŠg½VÃ¤/ZD�XàVÃ»3�
ZzgÕVÃŠZÕVÐÄÄ™g0+D�XZ¤/¤/äzZÑŠg|#
0*ãÐ¹ŠzgƒÂtßvï™Šg|#Ðá™0+~J-Zq-
1ÅŠD�ZzgQÐ0*ã~·™áYD�OñZk
Æ�Èi}6,5@*ã™,XtYâgåîg6,Zq-Zb

Ü'g]g‚rìXZÏnYâgzVÅŠ*~ZÐZq-
Zbâ**ŠHìX

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((

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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(68) ZZZZhhhhjjjj
ÆŠgxyZ'.5é GF],ZÃ¤8- 1941 Ð1931 /

%ûð¤/~¶X 68 6, /

Y~ƒZXZÙwÆ 1982 ZˆyŠZø»ZÙw /
‚w¶X 68 z‰ÜZyÅ/

ŠgZÃgy;V$6,ZK̈y6,"ƒÙ¤g~ƒYC 68 /
ìX

,·�X 68 ßy~Z†]Æ /
e-uWszkzZu,ìTÆŠz,·

�X

W¸{VÎxÅZâ#ÖÅeZ��©Æñµ6, /

68 Z7‹}�ZCÙZ]ÐÂÑŠHXZkz‰ÜZyÅ/
',k¶X

â{J-Yg~g„¶X 68 -g\~Šzu~¬@kB /

�68 W7´Æ
ĝãZzcZ;îkÅy~ /
7&+yaƒñ¸X

Y~ƒðXZkz‰ÜW\ 767 ZâxZ1�ÅzÃ] /
',k¶X 68 Å/

Š*ÅƒÐ!gëgT−-ƒCìXZkÅ /
é°‚ìX 68.13 gëg

))))ÄÄÄÄttttZZZZggggŠŠŠŠzzzz‚‚‚‚bbbb1111ggggeeeeÔÔÔÔÑÑÑÑƒƒƒƒgggg((((

Ÿñ8aþ³þ³^¨Œ

#ÐÎJ-

F„kQ~



XªZ~éÃyÐ‚w~5ŠH? 1 ÎZw
1971 [: 1981 Z³:
1990 : Š 1948 : `
(È{¾»ì? Don’t be evil Xez.$!Z-w) 2 ÎZw

[:âMz‚Å Z³:c*ƒ
Š:Zy~ÐË»7 `:ÍÉ

Å…ÃgxHì? (MIPS) Z*Wð8Zö X3 ÎZw
Z³:ÑÅV@Zc*]°]

(million instructions per second)
[:âbZÚ,M°]

(mile internet per second)
(mega in per second `:~Zy6,])

Š:Zy~ÐÃð7       

 (Apple Computer Inc.) Z9ÛR,Z7- X4 ÎZw
»!*ãÃyì?

Z³:Z-Y'ÔZ-zi**&Zzggz**®
[:0*wZ›`:âÜzi    

Š:Zy~ÐÃð7  

(Microsoft Access) âMz‚ÅZ&½h4ø GG X5 ÎZw
ÃbZÅHì?
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(doc) `:e~ZzÏ (mdb) [:Z*e~!
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[:Z7¢5ë EEY Z³:â
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Z³:feZƒy[:Ãgó

Š:6,z¤/ZxZüîø   `:g~Z6g^
ÚIB(ßY¾»xWCì? X8 ÎZw
Z³:CÑí̄yÃñ!*b¯yÐ5**

[:Üsñ!*b¯âV6,WR,Z
$g)4jè
E

GIE

`:WÑ]ÆŠgxyzZ],:ñZ&CgZ‚
Š:_545Õä GHGV$8zn,yñ&»4jè

EGIE  

Zq-!*V$~ƒD�? X9 ÎZw
[:Zq-#$  

&4øEH4 Z³:      

&4øEH8 &4øEHŠ: 10 `:        

XZzgp»g7gc»!*ãÃyì? 10 ÎZw
[:Ñg÷ZZ&Ó4jè GGE    Z³:!y    

`:Zhg-Zö¤/zzŠ:âguZhgÍ
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Ascorbic Acid
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Z$h½ð Gg&ëELZŒ0*ã~ZzZÑZq-−!Z[ì
T»¬x**xLLzN*ðXÏóóìXŸÆ�hzVZzgZyÃ
W:~5äzZáAiÆn.e$¢zg~ìX
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î]Æ_.4,áZzgãÐŸÅ™«™@*
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B¤/ZxlZgŠg»gƒC 30 ìXZq-!*ÚÃgziZ:ÁZiÁ
ìX

Ascus

±±±±øøøø MMMM((((:::: + ))))ZZZZöööö
í0+Æ{0+Zy

LLZ$h½ð Gâð;óó~0*ñ

YäzZÑºmLLZ7gŠZyóóÀ˜KF,Zƒ@*ìT~WJ
Z$h½ð GZ7g»gƒD�X

Asepalous
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%Z¶-V»YwX

Asepsis
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÷ZyW!*ðIœg£xÐÃð,{³¢aŠzg
³¢aŠzgŠzu}I~ 70 ìX²÷~ëCÃð

ìXZknœg£xW!*ðuE¹ÁW**Y**ƒ@*ìX
ÃðŠz¹¬uEY**ƒZÂvu)g}&ëEN6w6,
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