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Z¤ZyŠzâV)i}zM�y(~ZvÆÎZZzg)Ì(qŠƒDÂt
ŠzâVn{ƒYDX

»Z:tâ´ÔôZyÔ%!Ôæ'Ô°Ô�  ¯',‰¬+ä
ZzgqŠÆçã6HìXZzg�g{m¡ZzgoÃpg1š»Ñiòz¦g

HìX
Šzu~!]�pFš~�áïìz{ŠÆe~DgózZg»Y

»öZzgZòZgìXDgó!ƒ$©š5ÿ
GE

GÆpZm~ÐìZzgDgózZg»YÅ

eßo]‰†]ñnØ(SMVPN EMD
]¢Þfn̂ð(MNVNN END
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¡ZkÆöZzgZòZg6«ƒCìXT»Ètì�¾wÅ§s
("»ŸgCgCZzgŠgz$gzË%µ6gÆ%Yg~gìÂDgóÅ¡
Zzg¯ZZ'ŒÛZggT�ZzgZ¤Šgxy~Z$©Œé EGqZzg°xöMYñÂŠOW
ƒYCìXÂxg1šZzg¦gZg»Y6!‡°{WÂfgZMÐ^™ƒÏp

ÆÂÄ6zgl~DgózZg»YÌìZzg  ŒVZÏŠg™¢¢zg~ì�
özZòZgÌX6�ŒÛMyˆ~zZã�ÛâcŠì:

$# o 5þ%$
)1(
o $$   o 

Z}Z̈y!N¾qäZLgƒ™*Æ!g}~ŠðÆ~
Tä)g3âŠgÆZ0gZqW~Ð(NaZHÔQ o eZwŠc

(Šg„Zzg¦JHÔQz{ ê ZkäN)Z¡‚i~ÆaZ’ZY
Tßg]~Ìe;ZkäN o ¾~‚|~pÐƒp~Ñc

o FIŠ}Šc
ŒV!g~¬\äZCf™�áyg1šÐ�ÛâcìZzg‚B„Z̈ã

,ÅKãŠÆe~DgóZzgöÃÒyHìTÐèÃg{!Ñ
ÅZks~S¤ÃK~»°æŠ  ¦gÃZ)à@GxMYCìZzgÂ

QìX

g1šZzgS¬-~�Ût
(968 Zv¬\äZKfZ]ZŠkÃŒÛMyˆ~Áz�âÎZhj)

%û�áyg1šÆfg)yZs”gs™ZcìXTÐ¥xƒ@ì�

]¦ÞË_^…(NTVRIS EMD
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ZkÅt�áy‘‡]¬ÝÆCÙz�ŠÃZL;ÐâZig„ìX;c[ÂF
ßgÂV~ßvZqŠzu}ÐƒDgT�X}Ãð\ÐÃ0ãö@ìÔ
ÃðÈÆÃ3*î@ìÔÃðZ`ÅâàZ¬-™@ìÔÃð$zg»–gZá
ìXt‚g~œ+Bk5é EEIGVZzg;g‚*VZqŠzu}ÅZæZŠzZ¬-ÅZ
ßg'ZzgZˆyzZÅxÅZÕ¢zg�1g1šÆÄZy~7
M‰ÔYèg1šÐ%ZŠËÅ6zgl™*Zzg0ÜìXèÃg{!Ñƒßg'
ZKâÎZzgŠZ]{»gÆÒpÐŠz3c�3Z¬P�Ô1g1š!�z

!òÚìX'×ht�Šzu~ÓxZ¬PuòZzgzzƒ$Ë�1g1š
ZqxZzgÚ¿ì�LÌ{7ƒYXz{CÙqw~CÙ9]

4V~Yg~gLìX¬xZ¬ÕVZˆ*]zZÅâ]Ð¢zg]qzVÅ
ZqŠz¢zgÂVZzgq�VÅŠ»‚âyƒ@ìXpZ̈ãz�ŠÃZKaZö

Ð¬,âŠgÆŠzgÐá™¬Ý³[ÃîZzgZkÆˆüzc~Æ
%ÖV~Ð¦gäÆaCÙiâä~��q~Zzg¢zg]ƒCì
g1šZkÅÓƒCìXQq~z¢zg]ÅŠÆa¬ÝŠZ4Zzg¬Ý
{g̀~‰‰qÑ]Ô»2ÔpZ]ÔúZ̈z~*]ZzgZjZwzÝ]Šg»g
ƒC�g1šZ7%Ë_«%Ë@íÆZipŠ½™CgSìX:

¥xƒZ�tp!ËZ+fZ]~ƒ$Ëì�CÙz�Š6Z’ZYÐZ•YJZL
DzŠg]Æ‚Bqz~Zzg”ƒÔZkÅâ´Zzg˜yƒXZkÅCÙqªZzg
¢zg]ÐCÙz‰ÜZh§bzZ�ZzgZk6.ebZzg$!yƒXCÙnÅæŠ
zZ¬-6åîg6‡ŠgZzgpŠCÙq~z¢zg]Ð^"*iƒZzgÓxZñg

~Ç‘sZzgæ'ƒXtÓxpÒVaèZv¬\ÆÎZËZzg~7ƒ$Ë
£IZcZzgZŸ¾£Å è �Ûâ™wpŠÃ�  ‰ÔZkaZkä

Š?ZKg1šÃŒÛZgŠc�°Z"ÜsZÏÅ�áyì6�Zg�áŠ�ÛâcŠ
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ì:
)1( &$%

�ÛâŠØ:H~ZvÆÎZÃðŠzuZg[ˆl™zVqÑV�z„CÙÚ
»6zgŠÇgìX

»|x þ
g1šÅZŸÄzÚZkÂÆ‚BÅ è !g~¬\äZKÚ

 ÐH%ZŠì? þ ìXZkntY'Z•ð¢zg~ƒY@ì�
¬ÝÅ¦ìXtZÌ½ìZzgpŠÌ¦ì1Zk»zZuÃð7Ô‰Â

ÐÃìZzgZÌM!ìXZk  Ô Ô t ¦ì1Zk»zZuÃð7X 
Å¿F+°pZyZÖp~Åˆì:

)2( 

z{ZÌìTÐËÃY*ZzgT*YñX 

Íc¬ÝzaDìXÎZwaZƒ@ì�t¾ÃY+»zaZzgfg=
ìXZk»¿�Z[Zk°p~�ì:


)3(  '

Ð)Ã(ƒäÅzzÐZIÃ»ţw'hU" $ Æ 

]¢ÞÃ^Ý(RVPRM EMD
œeç]ÖŠÃç�(�…�^�]ÖÃÏØ]ÖŠ×nÜ�ÖoÚˆ]m^]ÖÏ†�á]ÖÓ†mÜ(MVOM END
]eà]Örç‡p(‡]�]ÖÛŠn†�ÖoÂ×Ü]ÖjËŠn†(MVNM EOD
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ìÅzztì�z{ZL{ÛÆz�Š6ŠÑª  ƒ@ì�ZÐ
™@ìX

zZãgì�ËÃ¥x™äÆa¢zg~ì�z{¬Ðñ�ŠƒX
ñ�ŠÅŠzZlx�:

eZß�Š 2X zZZZß�Š 1X

zZZZß�ŠÂ�!g~¬\ìZzgeZß�ŠZkÆÎZƒ¼ìX
�fZ]zZZZß�Šìz{øg}jZkzx@Z]Ô[ZŠgZ»]‚�̄®`z
ZÁÃ]ÐÌâzgZYìXZkÅ|Z̈yÅCÙRÅeZ¦ZŠÆêY
ZŠZguÐ—ìXz{ñ�Šìp)%ðZzg)CkXZkaZÐY+Æ

aÃðfg=ZzgzaecXOçZkäZKcÄÆfg)ZzgzgÆîg6
7g~»Ñ]ÃðHÔt»Ñ]eZß�Šì1zZZZß�Š6ŠÑª™CìÔ�
pŠqŠ_ì1Š*6ŠÑª™CìÔ�pŠ¬gè1ŠZE6ŠÑª™CìÔ�pŠ

oì1)o6ŠÑª™CìÔ�pŠZŸ°ì1Ç6ŠÑª™CìÔ�pŠ
özŠzpÐ„ì1)özŠZzgÑpÐ„6ŠÑª™CìXZºn»Ñ]:z!ÑÆ

fg=  z�Š»CÙfg{ZzgZkÆÂx»CÙÍZ̃L{Ûz=Å¶0„™@ìX
»s~Z:tZvÅ  DìZzgz{fZ]hpŠ°ŠDXhtì�ŒV

‘tÅË{mâqc�Ð–7É]‘‡]ÅÓxZâZqzZ0sZzg
Z�ÛZŠzZbZYÃ�áïìXZk»Ñ]bz1Š~TÚÅÌŠÑªfZ]h

~ŠZ4ìXYèZk»z�ŠZkÆ  ZzgZkÅg1š6ñ�ŠìÔz{
™úÆz�ŠÅŠ?ìZzg¸|x¬ÝìXZâxgZáZšã˜�:

)1( 
…]Æg]‘Ë`Þ̂o(]ÖÛË†�]lVPPO EMD
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¬ÝZL¯äzZáÆz�ŠÆaM!ŠÑªìX
ìTÆp}}Æ�Xz{ÌËo  ZÏ¼Ð

)®Ôqg]ÔŠíÔ,cHÅ´#Öƒ@ìXZ0ƒ~gZ]~Z¤}Šc
¹YñÇXZk  Vg;ƒ�z;VËZ̈yÅñ�ŠÏ»ØŠ}ÂZÐÌ

aZg�áŠ�ÛâcŠ:
)1( #$$%  !þ

ëkdZ7ZK¶*VZ§Z½¬Ý~ZzgpŠQyÅfZÂV~›3
Š,ÐŒVJ�Qy6ªCÙƒYñÇ�z„hìX

'×hZg�áŠ�ÛâcŠì:

$
)2( 

HZrVäM�âVZzgi}Å!Š�á>Ø~Zzg)´z{ZyÆ(�Ãð
qÌZväaZ�Ûâðì)Zk~(ó{7eZà?

ZqZzg£x6M�yzi}Å‚g~»Ñ]ÅfZ]h6�áyŠÑª»
f™-VHŠì:

$$$$
$þ$$ o 

$  $$

uÜ]ÖŠr‚é(MPVOQ EMD
]¢Â†]Í(SVQTM END
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)1( 

Ðè "—W�âVZzgi}Åð~Zzg‘zgziÅ¤Šl~=
tz{ßv��)uZ0*i o zZßVÆa)ZvÅŠg]Å(¶*V�

0™(9}Zzg)uZ0ZŠ[0™(ÆZzg)ó~Gíƒñ(ZK
™zIV6)Ì(ZvÃcŠ™DgT�ZzgW�âVZzgi}Åð
)~»g�ÛâZkÅÑZzg8jè NEÆ�zV(~„™DgT�)Q
ZkÅcÄÐ¯]WÙƒ™ågZ0�(Z}øg}g[!Âä

t)ƒ¼("ÕZzg"DÛ7¯cX
ZtZ%!ÇzZãì�»Ñ]Zgnz�YÅCÙÚZzg‘‡]z

g1šÅŠ?z´#Ö è ñ�ŠZ]»CÙ�ÛŠz�›ZÞÔZkÅ�áÈÜEZzgÚ
ÆŠZ]ÒZ:tÐ{g`¦g™*  ìÂZk~ÐËÌ{ÃZk(

oƒ¥x7ƒ@XŒÛMyˆpŠÌZq£x6ZkpÅ¥ôZyZÖp~
™@ì:

%$ o %þ
)2(
o %  

ä( e )ñ. o �Ûúyä¹:‚g}˜âV»6zgŠÇgHqì?
ZzgQk)‚g~»Ñ](»g[ì �Ûâc:)z{(]M�âV»Zzgi}»

o �ZyŠzâVÆŠgxyìÔZ¤?¢™äzZáƒ
ÅzŸs~pŠ‚g~»Ñ‹-z %þ ŒVŒÛMyˆä

�ÙÂÛ†]á(OVLUMIMUM EMD
]Ö�Ã†]ð(RNVONIPN END
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)1(
o 
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qw;qÝHìÔ™ è ÐZLZLø a½è ]úZÝ~CÙËägØ
g;ìZzg™}ÇXZka�gØÜszg]@Ze„7ZzgÌFßgÂV

Æ¾Ñ]z7Z]ÐÂZFZzg¡Æ‚B a ~™ŠgƒCì�—gÑZ™x

Ådz‚³ï %þ Â û 42 ü

www.Mi nha jBooks .com u`ZÚ,çgzÅæ

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


»ŠZ]{»Ñ‹Zgnz�YÆ]ñ�ŠZ]Ã” þ U"�XZkaŒV
Ås~zÝ!g~¬àÅ�áÈg1šÆjZáÐ þ ìX®Z˜V

³ƒÏÔZk»ŠZ]{]úZÝzñ�ŠZ]ÃYV”:ƒÇ?

Å*‡.Þ¦gzÝ þ
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ZkMe~zZãîg6¬ÝRÑZzg¬ÝMÃt»f™ìXŠzâV~
�Ût¸ì��Mc]Zë¬ÝMÃt~x�z{ƒ¬ÝZ̈ã~Ü�X
Zka¹Šì:

)1(  

TäZLÑÃTy1:ZkäZLg[ÃTy1X
Yè¬ÝRÑ~—�ƒg[™*ÅfZ]zÌ]»ØŠî�X–w
ZDw:

]+†ìç]aoì‚]…]Ê^�enßo
ìç�p…]Ê^�i†�m‚áen^Úç‡

ÅzÝ»ZqZŠÌ‚Z0Zi{z{Ìì�M`‚³ZÏÃ]  3X
ÆZÖp~©V  Æfg)qÝƒg;ìXZk»E™{

ZëÅ"™ZVzŒVÃËuJZ)iK~G@ƒÇX è g1š

M!œeçÞÃnÜ(u×nè]¢æÖn^ðæ›fÏ^l]¢‘Ën^ð(LMVTLN EMD
N!$Ã×fo(]ÖÓ�Ìæ]Öfn^á(MVUSN
O!‰×Ûo(uÏ^ñÐ]ÖjËŠn†(NVRT

œeç]ÖŠÃç�(�…�^�]ÖÃÏØ]ÖŠ×nÜ�ÖoÚ]̂m̂]ÖÏ†�á]ÖÓ†mÜ( P!
QSM UV
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Rgn»p
 ÂxF~¤Šl5kT(g}~ëg;ögn�Ôz{

è B@ìXtÂ¬xîg6M�yÆ£.Þ1ÑY@ìX¹ ;i}( Earth)
²[~CÙ¬qRgnÐ̈ÅYCìXZâxgZá˜�:


)1(  

LRgn»Â1w™Ëq»n»z%ZŠf�T§b�Y»
ÂZz6zZá{61ÑY@ìX

ŒÛMyˆäCÙ(Rgn»rš0î EGzZu„ZEwHìX¦»+
)RgçycRg¤(ZEw7HX@ëFi�V»z�Š-VÌU"ƒ@ì�
Zg�áŠ!g~¬\ì:

)2(  $$$
Zv)„(ìTä‚]M�yaZ�ÛâñZzgi})Åú(~

ÌZ4Å!5ÿ LI)M/M‚]4]¯ñ(X
ZkMe™`ÐSkR%6gzÝ7Cì�i¥ÌM�âVÅ§b

‚]c¼Šƒ$Ë�X

…]Æg]‘Ë`Þ̂o(]ÖÛË†�]lVOS EMD
]Ö_¡Ñ(QRVNM END
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‚]M�âV»p
ÐìÔTÆp—~Æ�X¹  »Â 

²[~ì:
)1(  

CÙqÆZz6�¼ìz{Zkq»�YìX
®Z™ÒRgnÆZz6TŠg»Ñ]ñ�ŠìÔz{¬Ý�zZ]ìÔÉpŠ

™ÒRgnÆZ0gz{!Ñð¡Yc˜V!ŠwZhD�ZzgQuÆ!̄M!
B@ìXZg�áŠ!g~¬\  ¢Z]Åßg]~!gl0™'5�ÔÌ

ì:
)2(  $$

X ZzgM�âVÅ§sÐ0ã'‚c
¯',i}ÆZz6»¡Y»Ñ]¬ÝAÅMy~uJ¬Ý�YB@

ìX

ZsxZzg-*ã,Æñ�~�Ût
¬xîg6ZIDäZiââV~‘:¦gZ]Å¯Y6M�âVÅ

â:Zzg|³™äÅÃÒÅìÔZÏzzÐËäe0Ã¬M�y
~%ÃiÔÎg`Ãa¸M�y~ZzgŠv(gÇÈÛÃŠzu}M�âV~%Ãi
ŒÛZgŠcXËäZkÐZFKÒyÅXúZxZÜkä‰fYÅZy’kzV

…]Æg]‘Ë`Þ̂o(]ÖÛË†�]lVSNP EMD
]ÖfÏ†å(NVNN END
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ÐtZ~H��áh¸Zsx»ñ�ìZzg¸¼ŒÛMyzugÐU"
ìXt@W~ßìXŒÛMyzugÅÃðZqùÌZk¦gÅ@G7
™CXtñ�ŠgZÝŠ*fY:»åÔ�-*ã�6FåXŠ´Â1V~
ZkÆÒyƒYäÅzzÐZÐßîg6Š´x]Å§s™[™Šc

ŠX¸zz¶�ZhâL[»zZ§7McÂ‰ßÍVäÁ.Å¯Y6
ZÐŠ´¦gZ]Æo°ŒXqÑèZkzZî»ZkyŠ´¦gZ]ZzgZsx

ÆÒy™Š{›ëÆÐ_.åXZk~Yz$¨Õä EGSËnÅ#¿:¶Yè
Îg`Ôe0ZzgŠv(g}™ÒRgnÆZz6™zhzVÔZg1VqV6”!Ñð6

¤Šl è ~" (ó orbits ) ~¤Šl™D�XtÓx�z~4]ZLZLLR#u
�Ô�i}ZzgM�yÆŠgxyzZµ�XZ0Z!q?ZzgZ1Z#äˆy0

¾ÐgzZeHì:


)1(  

Òz‡ZzgÓx(gÇyM�yZzgi}ÆŠgxyZL†ªæZg
~¤Šl™gì�X (orbit)

tZg�áŠZkŒÛMãMeÅ̈~zZgŠƒZì:
)2(
o '$

}(ZLZLæZgÆZ0g!~Ð¾D−YD é Óx)M�ã™
o�

‰nç›o(]Ö‚…]ÖÛß%ç…Êo]ÖjËŠn†e^ÖÛ$̂ç…(PVTMO EMD
]¢Þfn̂ð(MNVOO END
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ÐgzZeHì: g Z0̀kd~ZzgZ0Z!q?gZi~ä|]Z0ih


)1( 

L†óÐ%ZŠW�yZzgi}ÆŠgxyzZµæZg�ÔX~Óx
*g}ÔÎg`Zzge0)ÉÓxR̀ZÄÛ(¤Šl™D�X

ZkZ%ÅzŸsZk¸wÐÌƒCì:
)2( 

L†óM�âVÆnÜ»*xìT~Îg`Ôe0Zzg*g}¤Šl
™D�X

ZâxgZi~ä'×hÒyHì�†*gzVÆæZgªZyÅ¤Šl
ÆgZ2VÃë�:

)3( 

¹²[~CÙÍwÚÃ†ë�XZkÅ¦Z#uìX
ZâxZ1Z_»]$i§ö

EE
äŒVJÜZsÒy�Ûâðì:


)4( 

‰nç›o(]Ö‚…]ÖÛß%ç…Êo]ÖjËŠn†e^ÖÛ$̂ç…(PVTMO EMD
…]‡p(]ÖjËŠn†]ÖÓfn†(NNVSRM END
…]‡p(]ÖjËŠn†]ÖÓfn†(NNVSRM EOD
ÞŠËo(Ú‚]…Õ]ÖjßˆmØ(OVTS EPD
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/gfY»è<Ø¸ì�†M�âVÆnÜ»*xìT~
Îg`Ôe0ZzgŠv(g}´kU¤Šl™D�X

ZkÒpÐæ(g}ÌÜ~¤Šl™D�ÔCÙZq»æZgZk»
†B@ìX

(ÆâCÙ+»ìwå�(gzVÅÀ®ZŠ astr onomy Z’ZYD:)
‚]ìZzgZy~CÙ(g{TæZg~ñ�Šìz„Zk»†ìX¯',
¬Ý!ÑÀ‚]R#u~Ëì:¬~e0ìÔŠzu}~«gŠÔŠ}

~iCÙ{Ôa¸~ÒÔ0v,~%õÔz~œ~Zzg‚Â,~ii;
)1( 6�ZâxgZi~òäŠz§Š*ÆfY:»ţwÜHìX

‰›yZIDÅ„~»l
øg}ìw~Z¸Ã̀‰fYZsxäZKÂ1V~Šg̀

HÂZÏÐt¦gaZƒŠ�‚]M�âV~ÐCÙM�y~Zq(g{ì
Zzgz{M�yZÏ(g}Æ*xÐñÎxìXtZ(è$å�‚]Z#uÆ

Æ!̄aZ (confusi on ¦gZzg‚]M�âVÆ¦gÆŠgxyZ£k)
ƒZXQ–w�…3Œé Ez~�CÙ~Z,-*ã6ÃgZ!ZzgZ0#Å£?²!

Z#u»¦gJq0ŠXOçZkÅÂä‰fY 9 i!y~©¬x6MNÂ
Zzg#aä-VÅ�ZyÐ%ZŠ‚]M�yÔ™ÏZzg²lìX™ÏÔ†
ZjZ"ìZzg²lÔ†”XẗZ]ZkzzÐZsòßZ~�áïƒI�

ZZŠzZg~ZÃð5‘:c‚³ï©¬x6MðÂ‰ZIDä
ZÐŒÛMãMc]6cŒÛMãMc]ÃZk6;™äÅÃÒÅqÑèz{ï°

…]‡p(]ÖjËŠn†]ÖÓfn†(RNVSS EMD
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‘îZzg¬:¶XZYÔ#aZzg‚bŠZyŠ!]Zzgx@Z]Å¯6ZŠZx
(ÆZ0Zi~ZK5Ð5î]7™gì¸XZy trial & error zæY)

î]ÃZsò¦gZ]¯äÅÃÒäZ,Fñç¬]~dè%aZ
™Šb�Z[J‰ZIDÆ;VvƒD−Mgì�X|tì�
Zy"ãŠZzgß¦gZ]ÅÃð�ŒÛMyzug~7QX�V�VZ̈ã

=ZL‚³Š!]zx@Z]Å¯Y6F¹™g„ì¬Ý!ÑÆDÙZgzV6
4]wD6Mgì�X

ÂÄFZzg¬ÝR#u
ÒyÅ¶̂ñ�Š{‚bät| 9 ¬X(gzVÅÀ®ZŠ

(solar system (ÂÜsÂxF) planets (g}) 9 ¢™Š~ì�t
~ñ�Š�ÔXÆ*xt�:

(Mercury «gŠ) 1X

(Venus iCÙ{) 2X

(Earth i}) 3X

(Mars %õ) 4X

(Jupiter œ~) 5X

(Saturn ii) 6X

(Uranus ) -gß 7X

(Neptune 0y) 8X

(Pluto øI) 9X

Ådz‚³ï %þ Â û 63 ü
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e0 61 (gzVÆ¤ŠÀ 9 øg~i}Æ¤ŠzZµe0Å§bZy
ÌZkÂxF~ astroids ÐiZZ 45, 000 ñ�Š�XZyÆ´z{½â

ñ�Š�X'×h'MVFZ,(g}Ì´gKYD��ZÏÂx~�
pZÌJªCÙ7ƒñXtƒz{(g}��Îg`Æ¤ŠZLZLæZg

(Æ¤Š¤Šl™äzZá planets ~"w•�XQpŠèÃg{!Ñ(}(gzV)
(Zy~Ðƒ moon ¹Y@ìXøgZe0) satellites F(g}�Î

Ð(ZìZzgi}Æ¤Š"¤ŠlìÔT»f™ŒÛMyˆZy~ZÖp~™@
ì:

)1( $$

ZzgZkäZy~e0Ãgz×HX
¹Y@ìt*x¸„ŒÛMyœÅ comets ¼Z̀ZxÛ�Î

ÐZ~HŠìÔT»f™(gzV„ÆK~-VMc $ Z˜b
ì:

)2(
o $ o þ$

Â~¢gê
GM3@ƒVZy)W�ã°æOzV(Å�)ªCÙƒäÆˆ(ú

�šgzuIuºgT�)QªCÙƒ™(¾ o ?ØYD�
o YD�

ÌÎg`Æ¤Š˜R�ZzgZæÂV~ZCæZgå Comets

Æ*xÐczsì�Îg̀ Halley's Comet ™D�XZy~ÐZq

Þç|(MSVRM EMD
]ÖjÓçm†(MTVQMIRM END
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'k~Zq!gÃM@ 77 'kÎ@ìÔÍc 77 Æ¤ŠZCæZgå™ä~Zz¹
é°‚Å 80, 156 Halley's Comet ìÔ†²�ÖgLìXMy~!g

European Space Agency YÃÎg̀ÆŒÛdÐ¦gZX 1986 �Ûzg~ 9 gëgÐ
äZkÆZ•ðŒÛdY™ZkÅ£zkZ@g,Zzg Giotto ÆÜð˜i (ESA) 

Z[Šz!g{Sy�áYZvÎg̀ comet ZIi}Æai̂ZøÃZg‚wXXt
~à»|xÌ0cY@ì $ YÃ¦g}ÇX 2061 Z6s 29 ÆŒÛd

™rZÅ+B3ûG˜�:
)1(  

(Ë comet »pHZzgËY*ìXzzltì�z{) $
*Šh{£xÅzŒV~ÅY@ìX

BD meteors '×h'MV¼gLgLZ̀ZxÛZzgÌ��
�Xz{ÌÎg̀Æ¤Š6ÎDgT�XLLti}Å!Ñðc~ŠZ4
ƒD�1wZg]Å”]Æ!̄V™gZÄƒYD�XZyÆIUÐ
�x¾ƒñfgZ]#VZzgÏg-VÅßg]~¤D�Z7

ë�XZ4»f™ŒÛMyˆ~-VMcì: shooting stars

$$$%þ$
)2(
o $

Zzg"—ëäƒÐŒÛRW�ã»Ñ]Ã)*gzVÔ(gzVÔŠv
zVZzgf¨zVÅ^~(lZ̈VÐ'×#èGOE�ÛâŠcìÔZzgë é Üð™

Ên†æ‡�e^�p(]ÖÏ^ÚçŒ]ÖÛvn¼(NVRQN EMD
]ÖÛ×Ô(SRVQ END
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äZy)„~Ð‰(Ã-âV)ªu¿¸ÂV(Ãâg–ä
)ªZyÆtRWZ]»™ä(»fg=)Ì(¯cìÔZzgëäZy

o )-âV(ÆaŠ�Mv»±Z[»g™g3ì
i}Å!Ñðc~ŠZ4ƒD meteors Z0Zi{tì�½ãŠk™zh

�X

KVÅzÝ
™zhzVÅ®ZŠ~0ñYäzZátƒgL(}R̀ZxÜs

ÂxF»z�ZzgÎg̀¬ÝR#uÆ™zhzV*gzV~ÐZqZz‰
³¢ìXÎg̀ 1,400, 000 )¢( diameter (ìÔT» star ŠgZ»*g{)

³¢ÆÃA6ìXgzÝZqÑÄàÏDÙZg 149,600, 000 øg~i}Ð
&Îé°²Æˆ[Ð^™CìXZkÆ!z�ŠgzÝÅZq™y�
Îg`ÐÇìÔi}Jî~MJ4ÎŠîìX6�ëä¬²n
H�T§bi}ÂxFÆ"Ñg(gzV~ÐZqìÔQÏ§bÎg̀

(~ÐZq Mi l ky  Wa y *gzV6ŒKV) 15, 0 00, 000 , 00 0

ìXZ�ZkKVÅzÝZzg)Ä»Z0Zi{ZkZ%ÐÎØ�ZÏ
ÅgzÝ Proxima Centauri KV~Îg̀ÆˆëÐŒÛdF+*g}

ZÏgëgÐ^™eg‚wÐiZZ²�~ëJBìX�gzÝÜsZq
²~ZqÑÄàÏDÙZg&Îéð™CìÔz{Zq‚w~ÄZg[
éÅ)Äð™CƒÏ!ZzgQeg‚wÆ²á~ðƒäzZà)Ä

ìTÅgzÝi}J Altair »¬ÝHƒÇ!ZÏ§bøg~KV»Zq*g{
‚w~ 1500 *ò*g}ÅgzÝi}J Deneb ‚w~BìX 1600

BìXŒVJ�¼*g}Z,�XÅgzÝi}JFDÙZg‚wˆ
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Bì;ÉZkz‰ÜJÅî]Æ_.Zk»Ñ]~Z,*g}Ì
ñ�Š�XÅgzÝÆi}Jî»À²��kZg[‚wáìXÜs
øg~KVÅMðZkŠgì�ZkÆZqÃäÐŠzu}ÃäJgzÝ
ZqÑÄ‚wÆ²á~BìZzgZkÅñNðÆgc»Ã,ŠkDÙZg‚w

Åì Milky Way Æ²á~ð™CìXtzÝÂÜsZkKV
T~øg~i}zZµìX|tì�ZkÜF™zhKN

Na ti ona l  O p t i ca l (¬ÝZ#u~ñ�Š�XZ%MÅ g a l a xi es )
KN 40 0 ÅïÆ_.½ã As tr ono my  O bs er v a t i ons  

(ÂM:~„ÝÃMC�Ô!¹KîVÆÎV»Hqw galaxies)
ì!t‚gZ¬ÝZ#uTÅÀzÝZzg)Ä»Z0Zi{Z̈yZK¦gZC¸]

ÐnzZµìX®ZtƒÜs  ÐÌ7™YÔ¬M�yª
¬M�yÆnzŒV»¬ÝìÔ}ZYäZkÐZz6ÅzŒV»Hqw
ìXZÏ§bŠzu}ÔŠ}Ôa¸Zzg!ÆHy‚Â,M�yJÅ»Ñ]¾Šg
zWìXZkÆˆ²lZzgâ¯tZ²lÅzŒV»¬ÝHƒÇ!

t‚g~,Zkn²nÅˆ@�ZkÅgzÝ~Zâ!]ªYn
�Z(gzVÔ*gzVÔKîVZzgÂx;}æxÅMñŠyŠgcÄƒäzZà
5Ð5$©o-)é

GG
G]Zzgî]Ã‚]M�âVÅ|ŒÛZg7ŠcYYX‚b

ZÌJM�ÈŠ*ÅKîVZzg*gzVÅˆl~u¤ŠZVìXz{ÂÜsZk
Å|  ¥x¬ÝZ#uÅ]zV»Zq©Ì7™mZ�

ZkÐ}—ìXeìMÒ{iââVÅ‚³ïZk¬Ý!ÑÆz�Š»
Ãð¶y0nXZkÅ|zâ:ZzgZkÅ„»D��‚]4]6

ŒìDÃð'×huZr0nXYèZ̈y»M�âVJ)ZzgZyÅ|
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Å¸0*Ñ<ÅgzÐ:Â*eìZzg:„Zk~ÃðZ%âúìXŒV
J�Zßw}Å‰Â1V~t¥ôQì�Z¤Ãð¿M�y6YäÅ
n3áÂZkÅnÂƒYñÏYèM�y6Y*�]~ÐìXZk
ÐZk!]Å§sÌgÉðQì�Zsòî]6ŒôzVDÙZgzV
‚w6ZäßZ~ÌW�yÅzŒV~Ã̂eŒY@åX

èÃg{!Ñ‚g~,�¬ÝAÐ0ìZ�â̂ZÅŒ43™ö EG¬Ý»
Â‚bZŠgZuÌ7™$ËXŒÛMyˆ~¬ÝAÅ„Zy&”V~Å

ˆì:

(heavens M�ã»Ñ]) 1X

(earth ̂»Ñ]) 2X

(space cð»Ñ]) 3X

Zg�áŠg!ãì:

$$$$$
)1( 

TäM�ã°æOzVZzgi}ÃZzgZk)»Ñ](Ã�ZyŠzâVÆ
ŠgxyìbRŠzZg~aZ�ÛâcQz{)8iïEL�áy(²l6�{Z�ÛziƒZX

(~ŠZ4ƒ_ age of space Zkz‰Ü‚bZKïÆcðŠzg)
ìÔ@ëZkÅÓxFzŒV»åZ0Zi{@qw‚b7ÎmXŒÛMyˆÆ

intermediary Zzg space M�yZzgi}ÅŠgxã»Ñ]ª  ZÖp

]ÖË†Î^á(QNVUQ EMD
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ÅzZã¶yŠ„™gì�XZ̈ãDÂZÌJ�¬ÝAÆ creation

ÅzŒVÆZ0Zi}~ËìÔ²M�ã»Ñ]Zk space Š}{ª
ª  Ð}icŠ{zWz²!ìXQZkÆZ!x6

»Ñ]²lZzgâ¯tZ²l»M¸iƒ@ìX˜V!g~¬à»£xZ2ZgìZzg
»]ZtìXZk¬ÝAÅðÆbŠy~KYä»  tƒ¼

|xczssV~CÙ¦bŠy7YèZkz‰ÜÂÎg̀ZzggZ]ŠyÅð
Ì¿~7Mð¶ZzgczsŠâVÅ„»ŸÎg`ÅðÆˆ„

RŠzZg�X~»ÑCð»Âx 6 ŠâVÐ%ZŠðÆ 6 ÑzqƒZX®Z
Zg»ð%µð™ÆŒVJàìX
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% Z̈ãi0ÏTŠgZNŠ~zÃcCYŠZ]»Dgƒ$Ëì
~Zyƒ»´`�ìXZ̈ãi0Ï~YŠÅÎßg'ÌÃMC 

�Z¤Zy»ç¸]Y̂{1YñÂz{!ßZôcšzZôqgzfsZò[~Ð
Ë:ËZq6¢zgFƒC�:

1Xz�Š!g~¬à»Zïg
Z̈ãi0Ï~YŠÆZò[~ÐƒÐZëßg]tì�È{

ÈÏOÑäÅOñu}ÐZk»Ñ]ZzgZkÆÂxÃ%Ë{Ûz èh
â´Æâ+µYñZzgZÐ̀i0ÏÆZ·¹M¸i»1ŒÛZgŠêQ}X

2XpŠÃ{Û»Ñ]Ð"*izÅ'
Šzu~ßg]tì�Zv¬àÃ¡{Ût™äÆˆZk»ÑC

i0ÏÆ’Yz�ÛzrÆÂx~ZkÆ¿Š4Zzg¥sÅ¯Y6ZïgHYñ�
ÂxÆ�MiZŠZ:îg6 Æ (causes and effects Z[t¬Ý�Zò[zC)

‡ììZzgZÏßg]~^g;ìXZk~Ëx!¯Z]ÔzZZZß�ŠÔ‡Šg
ÇZzgñWÇ¤‰Ü»ÃðZgZŠ{ÔDÛZzg¥s»g�Ûâ7ìXÍcçfZv!

Zv¬à…ð™äÆˆøg}ç5]Ð"Š4ZzgÑmƒŠì
Zzg…ZkÅCÙ¦q~7XOçZk¦gÐZ̈ypŠÃZv¬àÆ‚t
�Z[Š„ÐMiZŠK4ìX
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3X!g~¬àÅfZ]zÌ]cZdw~Ñu
Zv¬\Å�áyÜEzCK6ZNŠgpÆ‚B‚Btìw

g3Yñ�ZkÅfZ]ÔÌ]cZdw~¼ZzgZ�ÛZŠcZâYÑq�XZk¯6
z{Ì�„Š]zÈÏ�ZzgZy»¬z¥sÌ{Ûzâ´„Å§b
»Ñ]~ñ�ŠZzgñWìX

4XZv¬àÃ¡ËZqMŠ|Ú»1ŒÛZgŠb
tìwǵ�!g~¬à�«z…Zzg±Z[z�[ÅÌ]Ð

–ìXZkÐZ̈ãf‚ZzgZNŠâ-Ïzøzò»MsŠZgƒY@ìXct
ìwǵ�z{�„zn]ZzggØz›ÅÌ]Ð–ìXZkÐ
Z̈ãi0ÏZ©xzZzZ%Å¤ÄÐMiZŠ~Å§sâbƒYCìXZºnZÏn

ÆözŠZzgq3¦gZ]ÃZv¬\Å§s™[™*ÌZ̈ãi0Ï~F
YŠZ]»ñZƒ@ìX

5Xz�Šz¢zg‹g‚ª»Zïg
Zvg[Z+]Æz�ŠZzgzuZ+»ZŒÛZg™äÆ!z�Št]z

g‚ªÅ¢zg]Zzg»Ñ]~ZkÆz�Š»ZïgHYñZzgi0ÏÆa
t]zg‚ªÆfg=qÝƒäzZà@Zeg!ãÃ*¦kZzg³&¦g:H
YñX

6X‰ZmYzgË»Zïg
Âxg‚ªÃZßàîg6ây™‰ZmYzgËÃ1�{t:™*6

Åg‚ª»Zïg™ŠcX a �·Šz»gòä—gÑZ™x

Ådz‚³ï %þ Â û 64 ü

www.Mi nha jBooks .com u`ZÚ,çgzÅæ

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


7XMy]»Zïg
ZZŠª#ÖZzgÂxbZzwZ»ZïgHYñXT~'iqZzgZyz~

i0ÏÆ‚B‚B§]ˆZ>]»ZïgÌ�áïìXZkÅ(tZNŠg3
Yñ�¸i0Ï„ƒ¼ìZzgZkÆˆÃði0Ï7T~ŒVÆ
ç5]»ˆ[zÂ[ƒnX

ZëÅ�h è 8Xg1šzgØ
ZkÐ%ZŠ#Ô—ãÔ´‡ðZzg4C¯Ez'F~Zzg·åz·yÆ

z{‚g}¦gZ]��Z̈ã)zZ]ZzgÑszƒ*MŠèÆ¡~ZzgMÃ¹
ZßßVÅÔ™D�XtY›„ZkZNŠÐÀ©ì�Zv¬àÅg1š
ZzggØzÁe�øg}‚B{mìZzgŠzu}Zk;Ðøzx�X

Áz�„zÃÆ¸ãŠ~YŠZ]��Z̈ãi0Ï~L
�Ûú+ÔL‡gz+ZzgLmhe»gz\ŠJgD�XLfªzäZzgÝò
zgÎZðÅn{ÁªV~%ŠZgƒD�ZzgLi0ÏÃZŠZwzÂZiyÅ@
�áCÙZ{ÐU™)|IZ:e¤6eZwŠï�XZkÆaèÃg{!Ñ
Zò[„]YŠZ]§]»u*�X
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']YŠZ]»´` %
ZyZÖpä:ÜsèÃg{!ÑÓxZNŠ~YŠZ]ÅØ0ÅìÉ

ŠvZ̈ãè´VÅÌZ&b™Š~ìXŠzZÖp6ŒtŒÛMãŹyZ̈ã
„zZNŠÆ´`ZzgZ&bÆaqgzfsZ�ágZ]zx]6F7gZŸ‚
«™g;ì:

ÐZk»Ñ]Æ{Ûzâ´Æz�Š»zZão]ïg; % 1X
ìX»Ñ]ñ�ŠìÂZk»ñ]Ìƒ*ecYèñ�Š%ñ]Æ7
ƒYX6zglZzgFš%%!Æe7ZzgÂx%=Æ7^YXt
Yðeì�»Ñ]ÆCÙz�ŠÉpŠÓx»ÑÂVÅ]¢zgÂVÅñª
ƒg„ƒ1ÓÃð:ƒXi0ÏÚ¼g~Mg„ƒ1i0ÏŠ¶zZÑÃð:ƒX
ZkŠgzWŸ;}»Ñ]ZzgÑ®ZŠbCÙ§]»z�Š~M*Ô’Yz�ÛzrÆ

%Zið™*ZzgZq@Äz°Æe»‡ìgxi!yqwÐåg™Èg;
ìX % ì�'ÃðìXZÏ»ÌC*x

Æ´z{�¼  ZqìYè  ÐØ^g;ì� % 2X
»%1[ìX  ~�áïìÔ�Â»psZDZzgfZ]  Ììz{

ìZzg!¹¬ÝÂZ·Zu»ZkyYðeìXpsZDÃps  ZZq
ùŒYñ?%1[Ã%!ù¹Yñ?ik6zglÃ6zgl™äzZÑù¯c
Yñ?‘tÃ{ÛÔZ`ÃÅÔeÃzZZZzgikñªÃÓù™1
Yñ?Z%zZ§ì�Ñu»áy„=ÆvychZy6ŠÑª™@ìX

Æ‚g}ÂxT°ÔëM°ZzgŒFKÐ^gì 
�ÔZy~Ãðñì:”ZîÔ§Šì:£ŠxXtZk|Å¶0„™gì
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��ZyÆúZqñWÇ»;Bì�šÑ•)}Ô%Ë#¿z
'×ZØÆZLZgZŠ{zŠg]ÃCÙ(ªCÙ�ÛâgìX

Ä»Ñ]ÐÌg8zu]-g;ìXŒÛMy¸Z´yZyZÖp
~™@ì:

)1( !$

Z¤ZyŠzâV)i}zM�y(~ZvÆÎZZzg)Ì(qŠƒDÂt
X ŠzâVn{ƒYD

»z�Š!g~¬àÐ"*i  ÐzZãƒg;ì� % 3X
zÅ7ƒYXYèg1šD�Šgz$gz6zgl™äZzg¾wJàäÐ

„g]ìDZqZ(Âxì�ZiZ’ZY@Z•!z‰Ü‡ìgLìXZkÆö
ZzgŠzZxÐz�Š»Ãð%³{à7ƒYXZka�pŠÃËÌÒpÐg[»

Ð{g̀  Z`¦g7™@ZzgpŠÃZkÐ"*iŒÛZgŠêìÔz{pŠÃ
ÐÃðÚÌ{g`7ƒ$ËYèZk  ŒÛZgŠ}g;ìZzgte7X
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ìÔTÐZk|6gzÝ7CìXŒÛMy¦§g1šÅßg]~ZCZq
ÃtZg»YŠ}g;ìT»o]…RÑzMÃtÆŠzâV¬>V~zZãîg

ÆZÖpÆfg)ZkZ%ÅzŸsƒYCì� % 6xM@ìZzg
»Ñ]…T^~M`ÃMg„ìtZkÅz{ZÝZ’Zð^7T

~ZÐZziðHŠåÉt!Zg»YÆZ%ZiZzgæZg̀ð™Cƒð
ŒVJâìX

R%ðZzgQßÁSg»Y
Å�áyðÃŠzZÖpÆfg)zZã™@ì: % ŒÛMyˆ
 2X Zzg  1X

Zg�áŠg!ãì:
)1( 

]¢Â†]Í(SVPQ EMD
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Ş̌Zg!)CÙqÅ(ðZzg¬zDÛ»Âx`*ZÏ»»xìX
)°xÐz�Š~Ñ*(Æp~ZEwƒ@ ZkjZáÐR%S$Zq

)ZqÚ  Æ£«~ ìZzg»»ZqZEwS$Zq
ÐŠzu~Úz�Š~Ñ*(Æp~ìXZks~òÅ¯6ðÆ

ª%³ìZzg» ZëÆéyÐåƒD�XZ% è Šz%µ��g1š
Å°pZôm~i!y~-VÅY$Ëì: ŠzuZX»

Khalq is to creat a new object from the existing constituents,

which means appearance of an object in its manifest form.

R%ÃZyZÖp~zZãHYYì:
Amr  i s a process  of becoming,  prior to  the  sta ge of khalq ,

which means coming of an object in its original existence.

R%z»Æ%Zi~ZgZŠ{g1šZzgZß„,»g�Ûâƒ@ìÔZÐ
!ë�XZg�áŠŒÛMãì:

)1(
o $  $

Zk»Z'çL)ð(�tì�Zz{ËÚÃ)aZ�Ûâ*(eLìÂ
ZÐ�Ûâ@ìƒYÔ:z{¯gU)ñ�ŠcªCÙ(ƒYCì)ZzgƒC¬

o YCì(
ZkÚ»ƒY*Hì?tÌZq¿Zg»ðì�¯g~îg6z�Š

~M@Y@ìXÂzÁÔSgZŠÒhc!g!ãÐZkÚÃT»z�Š¬�
ŠgzYD~ƒ@ìÔŠzÌ]«™Š~YC�:

mFŠnà(ROVNT EMD
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(objectivity àge) 1X

(persistence / existence ZòZg) 2X

Zk»Ètì�z{Úz�ŠdÐz�Š{gY~vƒYC
ìXZ[ŠAYäÆ‡.ÞƒYCìZzg'ŒÛZgg{$ËìXt¬Ý)*ò

(»M¸iƒ@ìX)ŠZ]z){»mZÏ¬ÝÐìXˆ inorganic world)
(«™Š~YCìZzg organi sm %) è ÁÆéyÚÐÚ è ZiZVZÐR%

(z�Š~MY@ìXm@]»mZk¬ÝÐìX organic world ¬Ý*ò)
(»ZŸ†HY@ìÂ¬Ý cons cience ÁÆfg)„Åg) è QZk¬ÝÐR%

(z�Š~MY@ì;ZzgZk~pŠÅg~»ZŸ† animal world ³Z*])
ƒ@ìÂ¬ÝZ÷»¼g¿~M@ìXQCÙCÙ¬ÝÆZ0gZq]ZÇ:Âx
Zg»YìTÐMðÃzÝQ¬YCìXtƒâŠ~»Ñ]»
]ÒhÒ0îJðì&²s¬x~¬Ý»Ð̈HY@ìXZÏ§b)âŠ~c
¯tZÅŒ43™ö EG»Ñ]ÌìÔ&²s¬x~¬ÝZ%Ð̈™D�XZk»Ì
ZqMðì�]ZÇ:ÂxZg»Y6FìXtZâZgzZgzZb»¬ÝìXZk

Ð7CìÔT~|] ÆZg»ðZzgÂVe6¼gzÝZkugt~
ÐŠgcÄ™D�: a —g k Y'0†Zv

****$
*

cgÎwZv!÷}âV!\M\6ŒÛ!y!=CN�Zv¬\ä
ƒÐ¬¾ÚÃaZ�Ûâc?
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ä�Ûâc: a M\
)1( $*

Z}Y'!"—Zv¬\äÓx‘t)ÃaZ™ä(Ð¬¾}
Ñ»âgZLâg)Æ;(ÐaZ�ÛâcX

QZkâgÅ„ƒðTÐ¯Ô²lZzgq5È²lz�Š~MñX
QZkÅ'×h„Ð™ÏZzg5Àz){aZƒñX

ZkugÐÌZk|6gzÝ7Cì�ðñ�ŠZ]Æ
‚g}Âx~�áÈg1šÅ»g�ÛâðZzgZg»YzDgó»ÂxìXCÙqDpZ{

% Zk»mËÌ¬ÝÐƒDZqZg»ðÂxÆ�z�Š~MðìX¸
»|xìX 

ÂÄg1šZzgS̈ãi0Ï»6ðSg»Y
T§b¬ÝMÃtÆ�}Z)i¬ÝZÑ~»g�Ûâ�ÔZÏ§b

Âxg1šÆMÃ¹bCÙÌ7g~M[z@[Æ‚B§]Z̈ãÆZ0g�{
Z�Ûzi�XZ̈yÆZŒ¾*Å�áyÆ‚Bw»6�{¤ƒäÐ¬

chemical ZkÅi0ÏZqZg»ðŠzgÐ¦g~X¸ZkÆ6ðZg»Y)
(»ŠzgìÔT~!g~¬\ÆÂxg1š»_·OñpŠZq evolution

ŠNZzg.eZëñçqìXt6ðZg»Y»IZi§»CŠzgìXt›ë
M`œ-VÆˆ‚bÃ¥xƒgì�²ŒÛMyZ7aŠ{Î‚w¬Òy

M!ÎŠ_¡Þo(]ÖÛç]âg]Ö×‚Þnè(MVMS EMD
N!‡…Î^Þo(�†|]ÖÛç]âg]Ö×‚Þnè(MVUTIMU
O!Âr×çÞo(Ò�Ì]ÖíË^ð(MVMMO(…ÎÜVSNT
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™[ìXŒÛMyˆ»_·™äÐØ¸ì�Z̈ãi0Ï»6ðZg»YÁz
�‚]%ÖVÐ¦g™Š5kƒZì�Šg̀fsì:

(inorganic matter)  1X

(water )  2X

(c lay)  3X

(sticky clay / absorption)  4X

old, physically & chemically altered)  5X
(mud

(dried & highly purified clay) $ 6X

(extract of purified clay)  7X

ŒÛMyˆ~èÃg{!Ñ‚]%ÖV»f™Z£â]6-VM@ì:

( inorganic matter 1XFZ[)
)1( $

z„ìTävg~)6ð§]ÅZ’Zð(aZöèÐÅX
ZkMe™`~MÐ§»CZg»YÆ‰%Zi»Ìf™HŠìÔ

p‡.ÞÂzUtÌì�Z̈ãi0ÏÆZyZg»ð%ÖV»f™!g~¬\ä
ÆÒyÐÑzqHìXZkÐ«MeÆMy~ % ZKÚ

ZÖpt�:

Ú©Úà(LPVSRM EMD
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)1(
o 

o Zzg=¬ŠcŠì�Óx˜âVÆ6zgŠÇgÅ�ÛâÎŠZg~™zV

»f™™Æ‚B„Š?Æîg6Z̈ã % ŒVZK�áy
i0Ï»Zg»YÒy™ŠcŠìÔTÐzZãîg6t$Mì�ŒÛMy!g~

ƒäÃZ̈ãi0ÏÆÂxZg»YÆfg)KÅŠú] % ¬\Æ
Š}g;ì�Z}±ÑMŠx!fgZZKi0ÏÆZg»YÆZZŠzZgz%Zi6¨g

™z�?¾§b%³zZgZKŠÅ§sáYñ‰ƒX¾§b»Zq
qªÐŠzu~qªÅ§svHŠZzg¾§b?!ÆHyZŒ¾*Å2w

Å6zgl»17ìÔTä»Oñ % ÃãXHtƒ¼
pŠZq¬Ý¯Šcì?

(water 2XâY)
)2( $

Zzgz„ìTä0ã)Åâ#ZqW(ÐMŠòÃaZHX
ZkMe™`~ÌðZ̈ãÆ%µÆf™Æˆ!g~¬\Å

�áyg1š»Òyì:

o %

o ZzgM\»g[(~Šg]zZÑì
ÍctªCÙHYg;ì�ðZ̈ã»tŸ!g~¬\ÆÂx

Ú©Úà(LPVRR EMD
]ÖË†Î^á(QNVPQ END
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g1š»1ìXZqZzg£x6Zg�áŠ�ÛâcŠ:
)1(
o þ  $

§])Åi0Ï(Å%Š0ãÐÅÔÂHz{ è Zzgëä)i}6((
o )ŒÛMyÆÒy™Š{Sy›ëÐMÇ{ƒ™Ì(ZZy7ÑD

tMe™`§]Z̈ãc§]ZgèÆZg»ð%Zi6ï™ä
zZá‚bŠZâVÆaŠú]„ÌìZzgŠú]ZZyÌX

(clay 3Xv)
)2( $

)Zv(z„ìTä»èÆÇg}ÐaZ�ÛâcX
ŠzâV  Zzg  ŒVtZ%‡.ÞÂzì�á¢ŒÛMyä!kx

»pèHìXTÐtè$aZƒYì�MctŠzZµ%µ�cZq
„%µÆŠzZ*xXZkaëäŠzâVÆZqÐiÃ'ŒÛZggpÆa

ã ZÝ~ÈèÃë�XÉZâxgZáZš  »pÇgZHìX 
 Ð%ZŠ°‘i}ì(²  )  �ÛâD�:

ZkèÃë��0ãÆ‚BÍ0SˆƒX6�èÃgì:
)3(  

ë�X  èZzg0ã!ëAƒñƒVÂZÐ

]¢Þfn̂ð(MNVLO EMD
]¢ÞÃ^Ý(RVN END
…]Æg]‘Ë`Þ̂o(]ÖÛË†�]lVNMO EOD
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ZÏ§b¹Šì:
)1(  

vÐ%ZŠz{èì�0ãÆ‚BÍ0SˆƒX)ZÏqªÃÇgZ
ë�X(
ZkÒpÐtFKzZãƒYCì:

è'0ã'ÇgZ

(sticky clay 4XvÑi[)
)2(
o $$

o "—ëäSyßÍVÃGzZáÇg}ÐaZHì
ÅZ‹^ìÔZÇg}»ÇhJ6icŠ{ƒY@ 

ìX¹Y@ì:

 

ZÇg}Ð0ãÅc+iZbƒYñÂZÐvÑi[ë�X
tz{qªìZÇgZŠg}Jƒ™G4ìX

Öçm‹ÚÃ×çÍ(]ÖÛßr‚Êo]Ö×ÇèVRUP EMD
]Ö’^Ê^l(SOVMM END
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5XuÒ}éwð×Y%y
(old, physically & chemically altered mud)

)1(
o $

Zzg"—ëäZ̈yÅ)6ð(ðZ,ÈtzZáÇg}
ÐÅ�)¬(_è LEg¦{)ZzgŠð\ZzgŠvƒ43š5é EGGCZzg6ðZWZ]

o Æ!̄p5kƒ™(({1ŠZgƒ[å

ZkMe™`ÐØ¸ì�ðZ̈ãÆ6ðZg»Y~t%³
)¿è(»ÂZEwHŠìT  ÆˆM@ìXŒV 

ìXZk»pì:X  ÅZÝ
)2( 

ÈqÐaZƒäzZàMzZi»FœŠª‡?ØXZÏaÈèÃ
uÒ}éwë�Yèt¿ZzgMzZiŠîìX

»!š-öEW¼Zk§bÐÒy™D�:  ZI¹
)3( 

uÒ}éwÐ%ZŠz{Èèì�ZK.ÅzzÐ¿ìÔªMzZi
ŠîìX

]Övr†(QMVRN EMD
…]Æg]‘Ë`Þ̂o(]ÖÛË†�]lVPSN END
Öçm‹ÚÃ×çÍ(]ÖÛßr‚Êo]Ö×ÇèVNPP EOD

§‹¬Ý~ÂÄg1šÆbCÙû 76 ü

www.Mi nha jBooks .com u`ZÚ,çgzÅæ

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


ÅqªÇg}ÆÈƒäÆˆ„eìÔ¬7X 
¹ŠìDZLZ0gtZzgMzZiŠ¶Å&¢  Yè¬xÈèD&

ÐZ%µÅ¶0„™g;ìX  ZkZ±gÐ  7gBXÂ
 ªGzZáÇg}ÆˆMcXZ  »%³  ®Z

)GzZÑÇgZ(z‰Ü¦gäÆ‚B‚BÈƒ@ŠÂZk.ÐZk~t
(¶1Zk physical change ZzgMzZiŠ¶Å&¢aZƒ̂XtÂ8p~)

chemical Æ´z{Zk6z‰Ü¦gäÆ%µ~™sªCÙì6ðp~)
(Ì*¦k¶ÔT~ZkèÆ6ðpZm~ÌpMcƒÇX change

ZyŠzâVqzVÅ¤&ZkMeÆZŒZÖpÐƒYCì:
)1(
o $

Z,ÈtzZáÇg}ÐÅ�)¬(_è LEg¦{)ZzgŠð\ZzgŠv
o ƒ43š5é EGGCZzg6ðZWZ]Æ!̄p5kƒ™(({1ŠZgƒ[å

ZkWe™`~ŠzZÖp‡.ÞÂz�:
 X2  1X

({Çg}Ãë�XÇg}cAÅ(„ÌZkÆv} 
wZg]ZzgggÃë�XŒÛMyˆ~t  ƒñƒä6ŠÑª™CìX

Â“ÔÅ%ZzgWz){ÆsV~Ò]ÐZEwƒZìXZg�áŠg!ã
ì:

)2(
o  1X

]Övr†(QMVRN EMD
]ÖÇ^�nè(TTVP END

Ådz‚³ï %þ Â û 86 ü

www.Mi nha jBooks .com u`ZÚ,çgzÅæ

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


o Š�ƒðMv~Y¤,Ð
)1( $$ 2X

TŠyZk)ÎäÔe0~Zzgâw(6ŠzicÅWv~@\Š~Yñ
ÏX

)2( $ o $ 3X

o :z{Zk~)ËnÅ(Qu»'×{‘ÐZzg:ËÅÅq»
o ÎZñÅsƒñ¤x0ãÆ

~Zk({Çg}»f™ìTÅ(„ÔŠZzgwZg]Æ  Zºn
!̄z�Š~MðƒXÍctÂWZzgväÆ%µÅ¶yŠ„™g;ìX

ÐÃìTÆp  Ð%ZŠoZzg$1ŠZgìXt 
™s™äÔÅäZzg°™äÆÌ�X1ŒVZkÐ%ZŠoƒY*

)°äZzg‚hä(  ìÔTÆË~ËÚ~1aZƒYCìXt
»Ñiò³ìT»f™Zz6ƒ[ìXŒÛMyˆ~ì:

)3(  $
:)Z[($ðGNZL3äZzgÅ)ÅqzV(ÃŠN)z{(!3�.ç GEGO)!Ï(
Ì7ƒNX

(6îsiâ:¦gZZzgZkäWväÆ  ZÇg})

]Öjçeè(UVQO EMD
VPNIQN S ]Ößf̂ð(T END

]ÖfÏ†é(NVUQN EOD
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%µˆgKÂZk»g8Ìoƒ™({ƒŠZzgWÆZWÐZk~1Ì
~HYg;ìX $ aZƒ̂XZÏª»f™

ËÚÆWÐ$1YVaZƒCì?Zk»�Z[(ZzZãì�
WÆ¿ÐÑ©vC�Zzg$1ÃÀŠî���x7ƒCXZk
z‰ÜJgSìZJÑ:VÆvä»¿cZk»ZW!¹gLìZzgZ

¸zZã™g;ì�  Â ÑÄ»ƒYCì$1ÌnzxƒYCìX
Zk%µJííèÅ(„Zzg$1z){ƒ»ƒ_¶ZzgZkÅ

ÑÄÌ»°uJnzxƒ_¶X

(dried and highly purified clay )  6X
Zk%µÅÚZg�áŠ!g~¬\ì:

)1(
o $

o ZÏäZ̈yÃ8~Å§bsƒñÈÇg}Ð¯c
ZwäZzg°ä»¿åƒ@ìÂÇgZ<™ÈƒY@ìXZk

Ð̈HŠìXZkU~ŠzZ�ág}�:  ªÃ
8}Å§b<™ÈƒY*X 1X

Ñ:VÐ0uƒ™.e"Zzg�{qª~MY*X 2X

ìTÆpI;]ZzgZÖg¤Æ�Xt  »âŠ{  Â
¬xîg6{}Ã  ÐIÅõ̃EÆ\~ìª¹õ™äzZÑX 

Ìë�Zzgá¢z¬+ä!kxŒV¸p%ZŠa�X8ZZzg{Z

]Ö†uÛà(QQVPM EMD
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aèZh§b<[ƒ@ìZzgp[¬ZzgMzZiŠêìÔÍcZKMzZiZzgÍô
ÐZLÕÔÈZzg¢ƒäÃªCÙ™@ìÔZkaZÐõ™äzZáÆ
‚BUŠ}Š~ˆì�z{ÌZK¤ZzgÑsÃªCÙ™@ìX

»ZqŠzuZpÌìÔTÅ§s¬xîg6Âz7Å  Zzg 
ˆÔqÑèz{Zk:©~.eZëìXZâxgZáZšãò�ÛâD�:

)1( 

CÙ%Zzg�{qÃÃyë�XZkaNƒÃy%À}ÃZzg�{
ZzïÃ*‘ Bð

EE
g¹Y@ìX

ÐI¾ì�Ò‹Î„Zzg.e�Ï6ŠÑª™@ 
ìX™rZÅ+B3ûGÒy™D�:

)2(  

ËÌÚÅ�ÏÃÃyë�X
~�ÏZzgÎ„~'×hZŸ†%ZŠìXZkpÅgzÐZÖ§ 

ÑsÅOñZÝÑsÅ§sZ�ág{ìXŠzâVçã~CÙ¦Ãð•³Zzg
¬gn7ÉZy~�á0Zg_“ZzgëM°0ðYCìX

!g~¬\ðZ̈ãÆŸZg»YÆK~Zk%µ6tzZã�Ûâ
gì��z{èZzgÇgZ�Z̈ãÆeÅZÝåZkŠgwcZzg°cŠ�z{

Èƒ™°ÌŠZzg‚B„‚BèZKÑ:VÐ0u™sƒ™Î„
Æ%µ  Zzg�ÏÅqªÃÌ0CˆXŒVJ�Zz{

…]Æg]‘Ë`Þ̂o(]ÖÛË†�]lVPSO EMD
Ên†æ‡�e^�p(]ÖÏ^ÚçŒ]ÖÛvn¼(NVNMM END
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JâÂ8}Å§bÈƒ_¶ZzgÑ:VÐ0uƒ™.e"Zzg
�{âŠ}ÅqªZ(g™_¶XÍcZ[Z(0u™sÔ%Ô�{Zzg"âŠ{
»gƒ[å�ZÐZÑsZJ‡]ÅÆe»P¯cYnXZ̈yZzgXÅ

ð~¸�Ûtì�XÅË„MvÐƒð1Z̈yÅË~
Å0ÀÏÔÓg]Zzg®ÄÆ”wÆaMvÃ¡ZEwH 

ŠXZÐËZ̈ã»âŠ{7¯cŠX6�Zg�áŠg!ãì:

$$ o $
)1(
o $

Zzg85é EEO] o ZÏäZ̈yÃ8~Å§bsƒñÈÇg}Ð¯c
o ÃMvÆ?ÐaZH

ZÏ§bZg�áŠ�ÛâcŠ:
)2(
o $þ$$

VÃ”h°Š¶zZàWvÐaZHT é ZzgSkÐ¬ëä†
o ~ŠðZV7å

ZknËZ̈ãÆ%Zi~MvÃZquJŠ4¢zgì1z{
»]Å§bZ̈y»âŠ{ð7X

(extract of purified clay 7X]Õä NÈîGðv)
Zg�áŠZmŠ~ì:

]Ö†uÛà(QQVPMIQM EMD
]Övr†(QMVSN END
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)1(
o þ

Zzg"—ëäZ̈yÅð)ÅZ’ZY(è)Æ6ðZbZY(Æ
o Ü�Ð�Ûâð

Zzg{ØvhÅ§sZ�ág{ìÔT~ Ú’Ë#o Zk~Çg}ÆZk
 ÆHÉzY»ÒyìX  ZÝ�CÙÃ`1Y@ìXŒV

ÐÃìÔTÆp~ïÜÔÍZzgéØÐZh§b 
Ð%ZŠ  ™s™*�áïìXZâxgZáZšãò˜��

ìXªèÐOƒZz{�CÙ&Zh§b‚ 
 6Ð0u™s™ŠcŠƒXTŒZgÅŠJgp[!ÅˆƒZÐ

Zkz‰Üz�Š~M@ìZËqÃZh§b  ë�XZºn 
™sHYñÔZkÅÑ:VZzg‚6Ã»HYñZzgZkÆ�CÙÃ!{§öEŠZzg

»ÂËqÅZk"F+^6ŠÑª  '×²öŠqª~ïÑYñXÍc
™@ì�Zkq»vhZzg�CÙBCìX

Æe è Zzgú e MŠx èð
™ÒZgn6ïZ̈ãÆM¸iÆaPÆeZL6ðZg»YÆ

ÁÁ%ZiÐ¦ZgZÔZKÌðZzg®ÄÅMy~2wÃ0äÆaÁÁ
pZ]ÐÎŠMiâƒZZzg!ÆHy¾§bZkÑëƒZ�ZkÐ|]Z̈y»

ZëÆ¬à�áy£Ðu�ÛZi è Æ~(ðHYñZzgZÐÜÄz*"
HYñ?Zk»¼:¼Z0Zi{ÂèÃg{!ÑcÐ¢zgƒYìXŒVtZ%
7Ãgì�ZyZg»ð%ZiÅTFKZzg,»ëäf™HìZÐî
:ŒYñXÃðÌ™rDZyb×]z¬]ÆÒy~Z%s™Y

]ÖÛçÚßçá(ONVNM EMD
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ìX�¼_·ŒÛMyÐë6¢ƒZëäš@ï²n™ŠcìXZ%Zk
Šg|ÐÃðZïg7™Y�Mc]ŒÛMã~ZZÖpzZ˜q]Æ
ZEwÐ6ðZg»YÆ¦gÅzZã¶yŠ„ƒCìX

ZZgèPÆeZ%ZiÐ¦g™0u™sƒ[ZzgZK
�CÙ~qªÃàÂZkÐ!g~¬\ä¬Z̈yÅðzg]|]MŠx

�ÛâðZzg�Û¤VÃZg�áŠ�Ûâc�~i}~ÑaZ�ÛâäzZÑƒVT» e

43(ÔÎg>ZÆ D (ÆeZk§búŠzVÇXt¬]Îg{ZÂ>)2:03
61(ZzgŠvF£â]6ÒyÅˆ�X D ZÑ²Zs)7:11 > 53(ÔÎg D )51:62

�Û¤V»ZkìwÃªCÙ™*�t(Æei}~p3m~ZzgYŠ
Å e Z0~™}ÇÔZÏ§bZ+»Zï§>{Æ�ZiÆîg6|]MŠx

»f™™*z){‰ÓxZñgZk!]Å¶y  ÆeZzg
Š„™D��ZyÅÃZ̈yÅÆeÅúÆZ’ZðZzgŠzgZã%Zi6

¶ÔZzgz{tìwZyZbZñF0ÌÆpZmÆ!̄™gìÔ̧X»ZEw
Ë:Ë^~Zk({ÅÅð~ƒZåXz{èÅÑÄZzgMvÅ
wZg]ÜqzVÅ§sŠ·yGƒñ¸XZyÅÃèÅZk�CÙ~qª

 6:¶�!{§öEŠZzg'×²ö Šƒ™uZu+y0_¶Ô&!g~¬\
6ðpZ]ÐHÉzYÆ  Ð̈�Ûâg;åXèÅt�CÙ~qª

gzbÆ è fg)Z[GZk‡.Þƒ_¶�Zk~gz—ZëYéYCZzgÏ
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