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�áï�X

ppppŠŠŠŠÉÉÉÉ»»»»ZZZZ−−−−ZZZZŠŠŠŠZZZZzzzzggggDDDD++++ZZZZgggguuuuÔÔÔÔPPPP̂̂̂̂zzzzmmmm,,,,
tgD**]ÐÎŠWiâðÆn5±ÅZzZb
/~Ðf6F,šMÅZ”¢zg]ìXf6îg6,â�Zy
±Ã¢o¯äÆnzZ−+ZzgZ‚E+{WÐ

WNX”VÃi0+ÏÆÝz�ÛZiÔuŠz¤/xÔŠzF,l
qÑ]»D�ÛZë™,X”VÃ)b»e^™£™̈ä
ZzgZ7i™ä»{2NX”V6,ËÌ§b»Š!*î
eZ%ÆOñZy~ZyÔj,ZzgÈÃY¦/,

™,XzZ−+ZzgZ‚E+{”VÆ)bZzgZyÅf6
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qª»9ZŠgZu™,XZyÆf~V~œZzg[Å
ZÌÃZY¤/™,XCN�Úœz[ÐÂÐ

ÂZzg**eÐ**e»xÃW‚yZzge¯c*YY

ìXñ]L)b»i7ƒ$ËXtZq-),ŠÑ:Zzg
wZx÷ìX”V~Èzj,aZ™,�z{)]
Zzg)bÐgZ{�ÛZgZ(g™äÆOñZy»‚o

™,X)]z)bÐ�ÛZgZ(g™**ZzgZKYyrZ
ÎÃð(,~!*]7ÉZKi0+ÏÐ)bz)]Ã
�ÛZgƒä6,6g™Šb(,~!*]ìXâ�ZâVÃZ#ZL
zZ−+Ô{0+ZyÔozçÑ}Åy~ZC™ŠZg7

™**ƒZ,z‰ÜZKf)ŠZg-VÐìñh™ñ]ÃŒ
Î**Z•ð),Šà»»xìXZ‚E+{ZzgzZ−+¥Zzg
â�ZâVÅf‚‚i~ÃZzqŠ,ZzgCN�CÙÂ

Ð!*CÙå3»gZ3ñ�Šìpâ�ZâVÃz{gZ3ˆl
™äÅ¢zg]ìXzZ−+ÔZ‚E+{Zzg�Yf)ŠZgZy
5±Ã**Zy~Ôe6,cZzgf6ÚîÃÁ™äZzgZkÐ
�]0*äÆ§hVÅ½zF,šM�ÛZë™,XÔZfe$
**uzZu]Ô1Š{Š!*]Ð!*CÙå3»j,Zzg
§jÔçÙÔçÑCZzg�YŠ!*îÃNzw™äÆ°æ

YN

2NXpŠÉÆzZu]6,å‡10***G**eìp
Zk~¶¢zgÑðY$ËìXÅgzW’ÔÃ$hÒ5ë

EEYZz
ggÉðpŠÉ6,‡10*ä~Zë™ŠZgZ�xŠ}$Ë

ìXÅgzW’Ãï™äzZá6,z¤/Zé»ZjÖz»4
~!*‡°ÏÐZZŠ¿~Ñc*YñX(ßYÆ"Y

ZEwÐW`»ZK̈yËðIƒ@*Yg;ìXZÒËðz

Z!6ÅzzÐZK̈ypŠÉÅY+${ñl7Šò
™@*ìXZÏn(ßYÆ"YZEwZzgZkÆµ

ZW,Z]Ðâ�Zy±ÃWÇ{HYñX].h+(ßYÆ
!*)̄öÆyZyzk,ZyZzgŠv̧mu¤/xVâ0+7,C
Yg„�Xâ�Zy±ÃPZzgZCZ[Ð!*CÙï%Æ
nöÃŠZzgZ7gFÆ‡VÃdw¯äÅ¢zg]
ì@*�¥öÃŞ̌ôZzgzgilÆfg)i0+Ï»¯
qÝ™ÃX

øgZçÑ{¼Š;C)b~Z{ƒZìp
( C l i n i c a l øg}0*k®Ó41¹ÿ GE;]

ZzgŠâ©z;Cçn»hZy0*c*Y@* Psychology)
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;CZ%Zn6,̈¤ðÐ¤/m,0*ìXf6Zzg;C
)bZzgZ%ZnÆ0ßÍV~0*ñYäzZá**™Š{

Zˆk5#ÖÔÑqÏZzg0+Z#ÖÃŠzg™äÆnk̂
ZŠZâ]Å¢zg]ìXçÑ}~L{ñÙ)b»
i7É)b~ZŸ±»:LµìXpŠÉZq-
),ŠÑ:÷Ô�ỲxZzgŠ´îg6,Zq-xkH{ìXt!*]
â�Zy±~¬x™äÅ¢zg]ìX¥Š3î}Å

½ÐpŠÃZzgzZ−+ÃŠð»:Š,XŠwÐ½qÝ
™,XZK1‰ÜÆ',Üsì»CÙ¦/ZN[:
™,XZK1‰ÜÆ',ÜsZ¤/z{ì»ZN[™,ÐÂ
Dîg6,ZyÅgëgŠv¥ÐNƒÏZzgz{f6Š!*î»
DgƒYNÐXZÏn¥ZKZÐZŠe$ÃÅpgOZzg

ƒewÐ¾ßg]ôpg�Xf6ÚîZzg**Zy~Ð
XîÆnZ+ìZzgyZy»ZN[™,˜VZ¹ZK
gëg6,ZOŠƒXZKÎaÃ$+sƒñâ�ZyZ,gZ2V
»ZN[™,�ÑÅVÆWk~ÌZ¹9‚Zzg
2wÅY+$áYDƒVXµZzg9‚»ç„
»x!»ªiÜìXCÙ�ÛŠÅfZ]~$zg~Zzg¤‰Ü
7V0*ðYCìXŠ*Å»x!Üs¤‰Ü~©V
ìX�¿ZK7æ{¤‰ÜZzg&¢AÃTy©8ìz{
»x[ƒY@*ìXŠ*ZkÅÑÆÌÇä@
ìXpŠÉâ-ÏZzgŠ´½ÐŠzg~»³ìXZsx
…‚Š{ZzgÌÐ0*ui0+Ï¬™ä»¬ŠêìZzg
S™@*ì�@*ŠxiañzZ4w»ŠZðL:
ghNXâ�Zy±ÅZZãRÆY,̂}Ð¥xƒÇ
�ZvÅfZ]6,Z¹»ï½z;7g;TÅzzÐz{
pŠÉ‰wZx÷Æ%>ƒgì�XŠE~½Æ
‚B‚Bâ�ZâVÃŠ´½ÅÌ{m¢zg]ìX
Z‚E+{ÔfYÔW[Ô1YZzgzZ−+â�ZâV~ZvÐ

›z¢ÅªÃ6,zZymJNX5±ÅŒÛWyz
<LÅgzÝ~½zF,šMZzgf‚‚i~
™,Xâ�ZâVÅËYâVÆZˆsÐvÆn
(ZŠZgzVÃ»g™ŠZzgdw¯äÅ¢zg]ìX
ÅgËZg~Zzgf‚‚i~â�Zy±~#**Zy~
wâVóZzgZCZ!ªÃ»™DƒñZ¹F,¶V
ÅgZ{6,Ç'×y™$ËìX
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««««yyyyzzzz****ãããã‚‚‚‚³³³³îîîî
†g~ 9 yz*yŠ~Š*»ªoìÔTä

YÃZ†ge6,ZF,™ZC}ZÇhŠc*ZzgLLŠ̈ 1982 

{qF,~óó6,ZKŠ/Ç{‡ì™Š~XZ[{qF,~ÜsøD
„~7Éi}ÆWy~u}zZá',ZW~Ì
ìÔT»**xìŠ̈{qF,~X{qF,~ÐY¦ìI
ÅËsŠJgZZzgZkŠ̈{qF,~ÐËg„ì‚³
�lÅITäyz*y»uZq-!*gQõÐŠ*Æ
‚tZVŠc*ìX

ùµ¶ZkîÅö)ÔX)]»‚o™D
ƒñøg}yz*ã‚0ZVZK2wJ-ã¸Ôt
¹ZëÎZÑ]ìXŠgZÝ�ßvZzÛ¤/Z�Û)âCÙ+D
dc*](�z{dy»_·½ãM‚wÐ™gì
¸XZyÆŠwzŠâr~Z†geYä»ìwå„
gLåXtZknÌ�dyÆic*Š{F,…3™ö E0qÑ]+?ç EL

Z†g<ÐOW,ƒDgT�X
«yz*ã‚³îÆu',Z{¸ÔeZË¦¼g

‡Ì�Ó#ÖyÆY«g~F,ª]Æhñ~¸X
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z{«yz*ã‚³šÃá™Z†ge‰¸Zzgz;V
‚³Š!*]™Æ»x!ÐŠkgziˆzZ:yz*y
WñXZyÆ‚tƒÐ(,~ÂîÆMZyÆ
ZN[Å¶XZkÆî̂Å7g~ö)Zzg‚g}MZy
ÃF,šMŠ¶Å¶XZrVäZk»xÃplZ|!Ð
™1ZzgZCÑ̂zqHXtîeg”V~ðÅˆXÍZ
Ðâg_J-Ôâg_ÐZ†geJ-XQZ†geÐ
âg_J-Zzgâg_ÐÍZJ-X^ÆŠgx0ƒ

Ðic*Š{)]»‚o™**7,ZîÃã«gÐZzgZkÅ
…**uØzVÐÔQîÃãñÌÐÔ',sÆ3
ƒñk̂(,}(,}•zVÐZzgWõ',vÐXZy
‚g~)]Ð�pƒZZkî»˜iWÐ(,kg;X

MZyÅ 21 «yz*ã‚³î~ƒ5™
š¶ZzgtMZyoÆZZŠZgzVÐWñ¸ÔX

‚0ZVZzgyz*ãd~¤‰ÜÆMZy�áï 13 ~
¸XDdc*]ÆâCÙ+ÔñA]ÆâCÙ+ÔDƒ43š5é EGG]
ÆâCÙ+ÔDZgM]ÆâCÙ+ÔDeÆâCÙ+Zzg

Xyz*ãd~¤‰ÜÆ (Su rveyers ) uz*k
MZy~&V»ð0*&Ò54ø

J
GH¸ÔŠzZb¸ÔZq-eZË

ZzgZy»æŠÇgZzgêg&Ó4jè GGIEWW�¯I¤/Z�Û¸Ô�áï
¸X

«yz*ã‚³îZ†geÆŠ̈rÍF,~£x
6,ZF,~¶Xt(ZÚZ<Nh~ŸÆŠñV~zZµ
ìXz;V4,Šq-„Zq-ÛìXtNh~´º',s
Å{ÐWiZŠ�Xu',Z{îZzgMzVäZKZk‚³

Š/Ç{»**xŠ̈{qF,~Zkng¾�z{(!*Ç0*uz
™sìZzg|]ZK̈yäW`J-ZkÃgZÌ7X
T§bøDÅ{qF,~!*Ç0*uz™sìÔZÏo9L
ÐZk(»**xŠ̈{qF,~g3ŠHXZkÆ´z{Z†ge
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6,z�»Ãe**xLL{qF,~óóåXZÏnZk(»**x
LLŠ̈{qF,~óógÄŠc*ŠHX

«yz*ã‚³îäZ†ge~�‚³

Š!*]Gz{¸:
Xdc*CD 1

XeÆ0¥â] 2

XïFD 3

XDZgM] 4

XDñA] 5

Dm@*] 6

XZ†g<Nh-VÐWgµ45ë
Y

GE¢aqÝ™** 7

XZ†g<',sÆ‹tÐ6ðZzg§»C 8

¥â]X
Xc~ÑÄÅlZgZzggi+-6,z"5»4jè FG

Y
GIE» 9

_·
«g~DqÝ™äÆnZk‚³šä

«gÆ…3™ö E0qÑ]Ô6ðqÑ]Ô«gÆZ0+gÅ
i0+ÏÔDZgM]Zzg«gÆnÅi}ÆqÑ]»
¹,Ð_·HX˜i6,„½ãZq-DÙZg%âV»
‹tHX½ãMDÙZg³¢a»gkgeÔ�!5½545ë G

YEGHZzg]4g)ë G

ØzVZzg«gÆZ0+gZ†geÆ‚iÐ0åÔ
qÝHX

e‚b»DqÝ™äÆn«‚³î
ä',sÆ•zV»Ì‹tHT~',sÆ¶¶

fgZ]»ZzgZkÆ×Z»z‰ÜZzggi+cÃúVÆ

ZW,Z]»Ì_·�áïåX
ïFDqÝ™äÆnÌ‚³_·HŠHÔ

6�ëY…��ïFæÑàZzg†!Ú6,
¹ic*Š{ƒCìÔÅ<å XEZz;VïFæ»**C¢zg~
ƒY@*ìX‚0ZVFgziJ-ïFæÃ**L»»x
™DgìÔT~ZrVäŠ¬�Zkæ~¹
(,Z�ÛtìÔ��LLïFîÃyóóÅzzÐƒYCìX

DZgM]qÝ™äÆnyz*ã‚³îÆ
‚0ZVZ†geÆNh~•zVÃ¦™DgìZzg

Zzgæ¡ ( P e t r o l o g i c a l ) ðzßŠ
_·Æn',sÅ¤/ŠZzgZk~ (Geo-Chemical) 

Š!ƒðZâYÃ¦™DgìX
ñÌ»DqÝ™äÅ¾nÐ‚0ZVcÆ

Šg<î E0wZg]ÔƒZÆŠ!*îÔƒZÅgëgÔƒZÅ85Àö
ENE

Zzg!*ŠßV
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3 2 ÅZZDwZzggi+c»_·™DgìX
½g}c~gh}‰Zzgc»‚gZqw¥x™ä
ÆnZ°ZŠzÑg¦™DgìXŠ̈{qF,~Æ£x6,

½g}gh}‰Ô˜V%WŠò»‚³Zø‡ì 14 

HŠHåXtZø',Z',ƒZÅgëgÔƒZÅªÔcÆŠgz
wZg]ZzgcÅ5Æ!*g}~¥â]�ÛZë™@*gì
ÇX

Z†geÅm@*Ci0+ÏÆ_·ÆŠzgZyz;VÆ
6,ZäiâäÅi0+ÏÆWU*g0*ñ‰‰Q}chz}
Zzgvkz){XZZgµ45ë

Y
GEâœ{Ã¥x™äÆn',sÆ

•zV»Ì‹tHŠH@*�¥xƒn�',sÆ(,}
(,}ÂŠ}z;VÆQ}chzVÅi0+ÏÃ¹VJ-K‰
~æŠÇgU*"$ƒMh�XZk,zÎwÅeö

»Ì‹tH (Aerosol Measurement) 

ŠH@*�c~ÑÄÅlZg¥xƒnXt‹tÍZÐ
Z†geJ-HŠHYè«gÆZz6,„cÅÑÄÅ
lZg¥xƒ$Ë¶XZ†ge~cðÑÄ!*Ç7
ìXÅ<å XEZz;VcðÑÄ»t‹t™äÐÃðÃZ+{7
ƒ@*Xgi+-6,z"5½jè FG

YIE»_·ÌHŠHXgi+-ÅWzZiÅR
(Inosphere) »Ì_·HZzg_·cÅW"ZÉ

RZzg¬cðR6,ÌHŠHX
Z†geZq-ß',ÃãgŠyìÔT~Š!ƒð
"ÑgŠzª7æ{ìXŒVŠJ]ÔÃ́Zzg’Æ
i',Š„fí}�Ô˜VJ-çÙÃZ+{Å!*]ìÂ
Š*ÆŠzu}”VÆ‚Byz*yÃÌÃZ+{VY

ìX',sÐeqƒðn*]»ŒVïÜ¹O‚y
ì/£«ZÑeZzg‚$c*Æ�pŠ',sÐerƒñ
�Xn*]Ã',Wæ™äÅ2z„ƒÏ�ZÑeZzg
‚$c*~ZEwÅ¶̂X

Zq-¹ZëÎZwf‚~tW@*ì�yz*ãîÃ
Z†geV™H5?Htî¡Zq-‚³î¶c*w
~z;VÅ«g~ŠzªZzgn*]Ænyz*y
Šú}ŠZgƒÇ?ZkÎZw»�Z[tì�¼‚³DZ,
Ì��øg~¤‰ÜÃªCÙ™D�XZ†geÅîZ4
‚³Ex»³ì�ZLW\~Zq-¹³]Å!*]
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ìXZÏzzÐZkîÅi',Š„°pyz*y~Ì
ƒðZzg!*CÙÆ”VóVÌƒðXZkyz*ãîÅ
�á0+Zg»x!äwÅ‚³F,ª]ÆZzgçÙ
qÑ]ÆŠgzZi}ÅwŠñ�X

«yz*ã‚³îä«gÆZ0+g
LLZ0+gZâîQóóeð&+ïÑXŠgZÝtNhZ†ge~7

ìÔÉ«gÆZ0+gìXteg³¢aÅ�ZðÐZz6,Å
ÅnìXZkÅYñz̧q 200 §sÐ«gÐ

æt  47 X» 58 †[ZzgîwZj 53 X» 32 ²nZj
ìXZkÅ"u‚³ZÌìZzg{mîgÐ˜igZã
ÆZ±gÐZkÅ¹„ZÌìX

Z[ëZ†geÅgzÝZzg¤/òÆPÆ!*g}
~¼¥â]�ÛZë™ZD�TÃÅÔ%Z®)Zzg
½ðÆnyz*y~ZEwHYYìc*Šzu}
˜´ZkÐÃZ+{ZVMh�XZ†ge¹(,~lZg
~¤/ò)u](cZzg«gÆfg=gh@*ì�ÜY
~_.[ƒYCìXZk§b‚g~Š*Å¤/òÆPÃ

z{áZðg‚rìXZk§b¤/òÆnŠ!ÆDÐ‚g~
Š*ÆñÌÔâ²yZzg‚ey»Z0+Zi{¬Ð„HYY

ìXZ(DŠ*Æn"uÃZ+{qìX
«yz*ã‚³îÆu',Z{eZË¼g‡Ìät

YJ-yz*yZ†ge~ 1985 ¢Š;ã™Zð¶�
Zq-Z(‚³Zø‡ì™Š}Ç˜VxîgÐWŠò
g{ÃÐÔ6�Šzu}”Vä‡ì™g3ìXZq-
%ûZ(ƒŠHÂZkÆptƒVÐ�øgZŠxx
Z†ge6,WYñÇXZkî6,�y`Wc*ìªZq-™zh

,ÑÄgz9Ôt¹oƒìXw~�Ìî
Z†geÆnƒÏZk»ÌZÚ„yaWñÇÔpz{
ßvZkîÐÌic*Š{‚³¥â]ZzgDz;VqÝ
™,Ð�«îä™mXZknZk§bÅ¶]
¢zgw~ƒãe’Xyz*yäZKîÆn

Zq-**g
+C4è

GEGE',sÂhäzZÑ˜i1åÔpZ[yz*y
Z(„˜ipŠ´Zä»µ/¯g;ìXZ¤/Z(˜i0ŠH
ÂwÅ¶]6,yaÁWñÇXZkÆˆ…‚³

ZzgçÙ¯ZZ+¹ƒVÐX
)Yg~(
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”VÆ‚³ZŠ[Åð{Cz‰ÜÔ»x
ìXZziZkn�»x[Ð»x[¯»gÌZ#
”VÆn¼™»ZgZŠ{™@*ìÂZk»f‚Zzḡ
7g~§b‚B7ŠïYV�ZkÃZKRÐ{C

nQF,™ZzgZq-§bÐ^0™¬xûZÖp~ZL
ñçqÃ»½6,v™**ƒ@*ìXŠzu}Zkn�À˜
ZgŠzÆ™r#Z¦ZŠZ�ÛZŠ‚bÅ½ÜsZ’Zð
ŠgY]J-„qÝ™0*D�Zzgz{½Zi‚³

ZŠ[ÅðÆn**»°ƒCìXZkÆ´z{tÌ
Zq-Š|ì�oÅWiZŠ~Æˆ%œ/~Zzg

ß!*ðÓáVäZgŠzÃZk»Y,̂hŠ¶Ð(,Z¤/m,
HTÅ¯6,ZgŠzËÌß/Å´‡ði!*y:0mÔ

Å<å XEZ6,ZÎ~R6,Ìz{aXÅâŠg~i!*yQgŠz¶QyÅ
ZÒe$‚bÅZ’Zð½ÌZgŠz~qÝ:™mX
ZÏnQyyZâVÆZ�ÛZŠÔXyZâV~QgŠzÆ
**ñgZŠ!*YZzgÄZƒ`�ÔZieZËÔZbZzg
‚0ZVÂ¢zg0‰pz{Zk‡.Þ:0n�ZL
DÃWÒ{±ÆnZgŠz~v™ÃX}W`e:
�k',k/zZáË‚0ZVÐ�-8ÔgZ1yÔ
º[ÔCÙc*:Ôc*æX6,Š÷ÅË-Eg;Ð
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~8ZÝe~™ (Astro Physics) Z7z‚Û¾
[ìtŠgpZ„ÅYñ�z{W^,ŠgzÆCYÃ
Z̀ZxÛÆD~æZgZ(g™äÅÕŒŠ}Â
¸̈áyì�z{ª]iŠ{ƒ™ŠgpZ„™äzZá»
ìŠÚÑÇXëZk»Ð÷~ñ�Š‚0ZâVÔ

ZbzVZzgeZËzVÐ��ÛzrQgŠzÆIgu_./
Æ&„ŒVWñ�ZzgªCÙì�z{QgŠz™Å¼

Z¦ZŠÌgnp�ÔtŠgpZ„™D��z{”VÆ
n‚³ZŠ[ÅðÃZq-¸ò�Û9¦g™,Zzg”V
Å;]»Òp™Dƒñ¬xûi!*y~pŠÐ0
ñç¬]6,ŠN̈zŸ~ZgŠzZŠ[ð™äÅ‚
Zß'ÃÒ™,XŠN̈zLZzgi!*yzÒyÅÁ

Ænz{ZŠ!*YzÄZÐZ.Š{™,Xt»xñ�Š{Šzg»
d˜ŠìXëäZkŸ~¼iŠxQVc*ìT
ÅgzŠZŠW\Æ‚t7™gì�X

‚‚‚‚bbbb
z{D�»Ñ]ÅÓxâœ~c*8gö OqzVÅÌ]

»!*gq-|Ð_·™ÆQyÅpçVÐÃZ+{ZVä
ZzgQyÆv**]ÐvÆ§jC@*ìX

}Îg`ÅgzÝÐÎ°}èÆfg=ðaZ
™**Xem,wÐ½zZ~Çh-VÐ{g`ƒäzZá
ŠðNÆv**]»ØÎ**ZzgZyÐXîÆ§j
ZC**X
‚‚‚‚³³³³ZZZZŠŠŠŠ[[[[

‚bÅ¥â]Ã¬xûi!*yc*fgZùZšrÆ
fg=ZK̈âVJ-à**X

Â[ÔZ¶gÔg‚! (Print Media) Z�á�fgZù (1)

_g»gegÔ (Audio Devices) �fgZù (2)

gi+-X
£zk,Ôeg^Ô (Video Devices) y~fgZù (3)

ƒge&½ø
EY

X
(Electronic Devices) Z¼Z7-fgZù (4)

ÛR,ÔKz~ÔZ�g¯̂yX

””””VVVV»»»»‚‚‚‚³³³³ZZZZŠŠŠŠ[[[[))))ÂÂÂÂ[[[[ÔÔÔÔZZZZ¶¶¶¶ggggÔÔÔÔgggg‚‚‚‚!!!!((((
z{‚³ZŠ[�”VÆnºm§i6,»gHŠH

ƒX”VÆ‚³ZŠ[~(,zVÆZŠ[Æ£ïc*Š{{
q~Šg»gìX

/Zzgû»Òp (1)

™ZzggzZVi!*y (2)

ŠNZ0+Zi (3)

////ZZZZzzzzggggûûûû»»»»ÒÒÒÒpppp (1)

}#Ð0D
#Š*~ÁªV~MìX ggggLLLL””””VVVVÆÆÆÆnnnn:::: (i)

/3äÃ¯j+¯äÆ´‘XZegeZ%~Ô
¤/x0*ã~˜w™¾Zg{™ä~ÔTÔÍ“Zzg3ßVÃŠk,
J-ôpgpp~X

J]ñrþ³Š8
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/ŸZK̈ã~#ÅlZgÔÄZzg%O[Æ
gZ3Zk»ZyZ`X

/gziZ:Zq-WŠòÅ½Z~#ÅZz‰lZgX

((((,,,,}}}}””””VVVVÆÆÆÆnnnn:::: (ii)

/#Zzg¤6,b~m
/#Îe***xÅ5ìŠJ]Zzg³g+**xÅCÙ~

³’»%“X
/0*ã~eZs„Îe*0*ãÐ6z~¿™@*

ìX;àgzX’Çì�>Å̂~QìX
/³g+’~P²‚÷he6,„ŠârÅ

g•OYNÏZzgñ]zZµƒYñÏX
/ŠzâVZbZZ•ðç**uÔŠg]äZyÆ

%“Ãi0+Ï»Ñi)¯Šc*X
(Ion) /#0*ã~ã™Îe*Zzg³gZàWM
6,Îe*Zzg (Electroliysis) ~IÒìX',¹ØŠzhZä

³g+ïMh�X

™™™™ZZZZzzzzggggggggzzzzZZZZVVVViiii!!!!****yyyy (2)

âx)LL”VÅŠ*óó~�áùZq-‚³*y»
Z½k:‚bÅZ³@

LL‹z(Ænã*Å@*gõ¯î
êgÆ‚âyÆ£¨¹¿ìX',ÎV
Ðúg'ZLêgÆnÌÔ0*îegZzg¹

Ï6ŠZâVÅ¯ðƒðZâYZEw™CWð
�XZy~ÐZq-\ö

I
0H,M&pZ&ä

ZÞ,œ~ÆW¸i~ZEw™**ÑzqHX
~«!*g¯ðˆXQÐ 1600 �ÛZ÷~½ã

ŠzZN�Ûz|#™äzZßVäLL"5½5ë EGEYe~Ãgeóó
Æ**xÐœXZày~c*ÂZÐ&4g.-ô EGGÅ
@~Æ**xÐågD¸c*LñC6Cóó
YV�tÖZgC~n}Ã¿ìXóó

QQQQÏÏÏÏZZZZ½½½½kkkkÃÃÃÃZZZZkkkk§§§§bbbb7777,,,,||||™™™™ŠŠŠŠ¶¶¶¶

LL‹z(Ænã*ÅŠgc*Ä
ic*Š{%æFNZã7ìZ#�¯îêgÆÌÔ
0*îegZzgŠv‚iz‚ây²dŠgZiÐŠ*½Å

Y~�ÛZ÷ 1600 úg'ZEw™CWð�X
ÅZq-ŠzZ‚iväZq-Zâ3Ãgñ!Šgc*Ä

z,œ~ÆW¸i~ 19 H�êgÆn
ZEw~Wc*Xn{ÃÖZgC¯äzZàz{Ú
�ÛZ÷~LL"5½5ë EGEYe~Ãgeóó**xÐ�Ûz|#ƒC
¶Z#�Zày~QÏÃLL$g.-ô EG@~óóc*

LL6,wz;V$óó**xÐ�Ûz|#HY@*åXóó

ŠŠŠŠNNNNZZZZ0000++++ZZZZiiii (3)

NNNN****????}}}} / 6666,,,,ææææÄÄÄÄZZZZyyyy (i)

2013 LL”VÅŠ*óóŠc Zz.$ÅÌÂHg
2014 LL”VÅŠ*óó# ~ƒVQÅð O

J]ñrþ³Š8
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2014 LL”VÅŠ*óóZ~ Zz.$6,0+{)·%r(
2016 ~WîVXX?)©(LL”VÅŠ*óó�Ûzg~

 LL”VÅŠ*óó%Ï #Æ }

kkkkÓÓÓÓCCCCiiii!!!!****yyyyzzzzÒÒÒÒyyyy:::: (ii)

}*yLLZz.$6,0+{óóÐZq-Z½k5±ƒX
LLŠ*ÆÓx6,0+zVÆ£¨~÷ZŸƒÐ(,Z

ìp~Zzg6,0+zVÅ§bƒZ~7QhYXW\ÎaMh
��µnel,|Î³¤/ZxziãŸÃƒZ~ZhZäÆnÂ
=7gZZq-ƒZð˜iƒ**e’�~$+¬Ð!*Ç7ƒX
pZKZk¶6,=ÃðZ\kÌ7YV�Šg]ä=

i}6,ŠzhäÅZ+&¢AŠ~ì�ÃðŠzuZ6,0+{Zzg¹
ÐYâgŒVJ-�Zq-!gëg‚¡ÎZgÌ÷Z£7̈
™YXóó

»»»»ggggIIIIyyyyZZZZzzzzgggggggg3333££££zzzzkkkk,,,,:::: (iii)

9-10 }~WîVXXX?™

8888iiiiïïïïEEEELLLLqqqqwwwwZZZZÃÃÃÃggggzzzz)))){{{{ÅÅÅÅËËËËqqqq:::: (iv)

}~WîVXXX?ÆWy~Š~Ä̂
‡Z™zVZKðâã =…~&Ðö EOgZã
™zV(,~~‚il�~ ~èzVÅ{!I~
yÆaìi#™YîV Š"0*îV»ÐWYîV
¸v‰ƒegÆâg} ;¶gZzíÐ;g}

)(çw"Ô',~(

6666,,,,«««« (A) zzzzNNNN****ððððZZZZ}}}}

Z}¹V0*ñYD� (1) 7YëägCzðTÞ
„»3**3D� (2) 1ÑëÂgziZ}!Ï

7YZ#tYV™W\zN*ðZ}Ã30*D�
IåQk»

²AöF
OÇ̀W\ÌÂp[çD�

)�á{@1~ÔZzg8-W!*Š(

DDDDVVVVÅÅÅÅ̂̂̂̂~~~~‚‚‚‚³³³³¥¥¥¥ââââ]]]]:::: (v)

/LLëäÜg‚0ZâVÐt!*]”ì�
Z¤/âjwÃcðWßŠÏÐXä~Ã@*„ÅÂ̂¼²Cˆ
ÓxY0+Zgc*Â%YNÐc*XXXXƒYNÐóóX

{à(½äÆnZÏ]ÆZq-ÂÐZq-&
z̀ZÑwsïwŠ,X

/ùÅz{ÃyÏFg~ìTÆegw°**x
~&wzs&z̀Zá�XZ¤/W\Fg~ÐLLaóóï%
ÆˆFgÃâ»Ñ"$7™,Âz{]¦/ZgƒÇX

J]ñrþ³Š8

A, B, C     (2)       Vital Amine  -   Vitamin      (1)        

‚‚‚‚bbbb7777,,,,ðððð
WWWWÐÐÐÐ((((,,,,ðððð
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#Šg]»ZK̈ãi0+ÏÆnZ%wjìYè#»
EwÜsZ+ZâVÃfZBŠZgZzg¯m,¯ä~„ Z
7É´`zç„ZzgZ¡¬]Å»g~~ÌZë
U*"$ƒZìX¬xîg6,ë3ä~ZEwƒäzZá
%“Ã#»ŠgzŠï�&Îe*³gZàc*Ãð

(Table c*×‚« (Common Salt) ‚«
ë�Xp6ðÃtÐËÌ%“Ã# Salt) 

ZzgZq- (Acid) »ŠgzŠc*YYìZ¤/z{Zq-F,˜
Z‚kÆ¿ÐqÝƒZƒXŠzu}/V~z{

(Soluble) %·]¬xîg6,#0*ã~i5+k,
ƒD�YèZy~gzZã¸]ƒCìXÀ˜ËÌ

ZzgZq-tgz ( C a t i o n )  #~Zq-µgz
ƒ@*ìX¬xîg6,#Šz§b»ƒ@*ìª (Anion) 

��ŠgCfgZù‰«g»0*ãZzg"âVz){Ð
(Natural Salt) qÝƒ@*ìQÐŠgC#

ë�XVwÆîg6,¬x#Ô»Ñ#z){X«g
Æ¿Ð (Evaporation) Æ0*ãÐ#ó

qÝƒ@*ìXŠzuZ&ëŠ/Ç{ÔÅZzgyzV~
®s¬ï™Æ»g™Mh�ZÐ¡¦#

ë�XVwÆîg6, ( A r t i f i c i a l  S a l t )  

Zñ4³gZàÔÎe*»g1,Mz){X
¬xîg6,#Æ²w»fZBØƒ@*ìpËÌ#
Æ²w»fZB#~ñ�ŠF,Z̃zgZ‚kÅ¡]6,«ƒ@*
ìX

####ÅÅÅÅŠŠŠŠggggzzzzÈÈÈÈ~~~~
XF,Z̃zgZ‚kÅ¡]ÅãCŠ6,#F§bÆ 1

ƒD�X
Zzg$zg (Strong Acid) z{#�¤!gF,˜ (i)

ÆŠgxy¬ï™ÆqÝƒD (Weak Base) Z‚k

J]ñrþ³Š8

gzi%{i0+Ï~ZEw
ƒäzZáZ#

eZË̈ZvÔ©gW!*Š
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BDìXZk#Æ (Acidic Salt) �F,d-ö
I

G#
ÐÁƒ@* 7 (PH) ²w»fZB\ƒ@*ìZzgZk²w»8ZÝ

ìXVwÆîg6,Zñ4³gZàÔZñ4Üz){X
z{#�¤!gZ‚kZzg$zgF,˜ÆŠgxy¬ï (ii)

B@*ìX (Basic Salt) ™ÆqÝƒ@*ìZ‚Ï#
7 Zk#Æ²w»fZBš/zZƒ@*ìZzg#Æ²w»8ZÝ

Ðic*Š{ƒ@*ìXÎe*»g1,MZkn»#ìX
z{#�¤!gF,Z̃zg¤!gZ‚kÆŠgxy (iii)

(Neutral Salt) ¬ï™ÆqÝƒ@*ìX5w#
B@*ìXZk#Æ²w»fZBØƒ@*ìZzgZkÆ

ƒ@*ìXVwÆîg6,Îe*³gZàÔ 7 ²w»8ZÝ½ã
Îe*Üz){X

ÅãCŠ6,#Šz§b (Solubility) Xi5+k,~ 2

ÆƒD�
Xz{#�‚Š{# (Double Salt) ŠzCÙ{# (i)

ÃZq-„Ú~5™¯c*YñŠzCÙ{#B@*�X7~
ZknÆ#ÅVwìX

Xz{#�‚Š{ (Complex Salt) ë{# (ii)

#ÃËÌÚ~5™Æ¯Në{#B@*ìX
‰7N*ôz){X

####ÆÆÆÆZZZZEEEEÑÑÑÑ]]]]::::XXXX
XXXX(Sodium Carbonate) XXXXÎÎÎÎeeee****»»»»gggg1111,,,,MMMM 1

 ZkÃÀ}Šðä»ÎeZÌë�XZk»‚@Ÿ‚

ìXZk»ZEw»õ¯ä Na2Co3.10H2O 

~Ô™0Ô»g{âV~Zzg0*ãÅñŠzg™ä~HY@*
ìX

XXXX(Sodium Bi-carbonate) XXXXÎÎÎÎeeee****!!!!****ðððð»»»»gggg1111,,,,MMMM 2

ZkÃ3äzZÑÎeZ¹Y@*ìXZk»‚@Ÿ‚
ìXN*g¢uZŒZzgÎe*!*ð»g1,MÆ NaHCo3 

ë�T (Baking Powder) Wö{Ã"5½5ë EGEY7eg
»ZEw<ÔUz){Ã5ìZzgpzg]¯ä~H
Y@*ìXÎe*!*ð»g1,M»ZEwùÅ!ZšMÃÁ
™ä~ÌHY@*ìXZÃ®gã~Ìt¼:¼
lZg~ñ�Šƒ@*ìX

XXXX(Calcium Sulphate) XXXXyyyyÜÜÜÜ 3

ZkÃö7WsckÆ**xÐY**Y@*ìXZk»
ìX‚@Ÿ‚ÅãCŠ CaSo4.1/2H2O  ‚@Ÿ‚

6,ZkÃyÜ½;àgf$ë�XZk»ZEwIK
ƒðA-VÃ�hä~Ôñg»VZzg[ä¯ä~H
Y@*ìX�1geeu¯äÆnÌZÐZEwH
Y@*ìX

XXXX(Potassium Promagnate) XXXX7777NNNN****ôôôô6666,,,,zzzz!!!!5555»»»»44443333ïïïï GGGG
YYYYEEEEGGGGHHHH 4

ìXZk»ZEw"5¿.ç EGHc*Ã KMnO4 Zk»‚@Ÿ‚
âgä~HY@*ìX

J]ñrþ³Š8
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XXXX(Copper Sulphate) XXXX»»»»6666,,,,ÜÜÜÜ 5

(Blue ƒ@*ìXZkÃ8ðå CuSo4 Zk»‚@Ÿ‚
Æ**xÐÌY**Y@*ìXZk»ZEwÑZ[Ã Vitriol) 

iCÙÞ¯ä~HY@*ìX

XXXX(Sodium Benzoate) XXXXÎÎÎÎeeee****\\\\zzzzffff$$$$ 6

ƒ@*ìXZk» C6H5 COONa Zk»‚@Ÿ‚
ZEwƒTÞz){~Z+ZâVÃZEwÆÑë!*¹gpp

ÆnHY@*ìX

XXXX(Silver Bromide) XXXX||||gggg'''',,,,zzzzââââàààà 7

ƒ@*ìXZk»ZEw¯I¤/Z° AgBr Zk»‚@Ÿ‚
~"5»43ð
EG

Y
GHÃŠðä~HY@*åX

XXXX(Alum) XXXX7777~~~~ 8

ƒ@*K2So4.Al2 (Sou)3.24H2O Zk»‚@Ÿ‚
Å§bH (Antiseptic) ìXZk»ZEwZA_545ë GFH

Y@*ìX0*ãÃ™s™ä~Ì7~æŠÇgU*"$ƒC
ìX

XXXX(Ferric Chloride) XXXX9999uuuu³³³³ggggZZZZàààà 9

ìXZk»ZEwÔƒñ Fells Zk»‚@Ÿ‚
pyÃgz1ÆnHY@*ìX

XXXX7777NNNN****ôôôôeeeeZZZZðððð™™™™zzzzóóóó 10

XXXX(Potassium Dicromate) 

ìXZk»ZEwÔƒñ Fells Zk»‚@Ÿ‚
py

ìXZk»ZEwÑZ[8 K2Cr207 Zk»‚@Ÿ‚
™ñR,Çh~`äzZáegZÇgzV»è™ä~HY@*ìX

ZZZZëëëëVVVVÅÅÅÅVVVVBBBB
####»»»»********xxxx ttttggggzzzzZZZZVVVV µµµµggggzzzzZZZZVVVV

Îe*³gZà U- Na+

7N*ô**¶f$ NO3
-

K
+

!5½54o-ê
G
YEGIG»g1,M CO

2
3
-

Mg
2+

yÜ SO
2

4
- Ca

2+

Û*Ü SO
2

4
-

Ba
2+

ZC!54-ê GEG**¶f$ NO3
-

Al
3+

9kÜ SO
2

4
- Fe

2+

9u³gZà U
-

Fe
3+

i7-»g1,M CO
2

3
-

Zn
2+

7Ü SO
2

4
- Pb

2+

Zñ4³gZà U
-

NH4
+

»6,Ü SO
2

4
-

Cu
2+þþ

|g',âà Br- Ag
+

J]ñrŠ8
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!*ßVÅHgkgppÆnÔ6,z”zZÑ3**Æ
ìXŠzŠ|Ô¿Ô@*i{VÔCÙ~!c*VÔsŠÃZ+{q�X

(Dandruff) óóóó~~~~
ó~Hg„!*ßVÅƒÐ(,~ŠÔìXó~

:Üs!*ßVÅazVÃ$zg™CìÔÉZkÐ¢Å
´Fg~ÌƒYC�Xøg~¢ÆZ0+gûÆIU

Zzg6“W»¿6.5å XG{Yg~gLìÔt¿uÅ¢~Ì
ƒ@*ìÔZzg%Š{ûpŠlŠQYD�XpZ¤/t%Š{

$k5Îæ
E

GEic*Š{®ZŠ~QäZzg“W'ÔÂtZq-Fg~ìX
Zk»´`¢zg~ìX

ó~ŠznÅƒCìXZq-ÈÔ�Yä6,QC
ìZzgŠzu~)XÔ�Å7,~6,—gSìXZ#u~
¹ic*Š{*.çFFH~WYCìÔÂ!*ßVÅazV~ƒZ7V

0*CZzg!*w$zgƒ™Qä”�X

zzzz����;;;;]]]]
¹ic*Š{lZg~ó~Åz�;]u~nÏ»ƒ**Ô
pyÆŠzg}~yZ!ÔZ$©5½jè

EE
GIEÔ)áZiy½Zz){�X

´́́́`̀̀̀
tZq-g]ÅFg~ìXXßÍVÃtFg~ƒCìX

ZyÅÉÔ42.ç XGJ',lÔÂDÔ‡z){ZµgppeÂXZ#t
Fg~Z•ÃVYCìÂn}Ô-IVZzg–V6,ÌƒYC
ìX

eeeeWWWWwwww::::XXXX
.äÆ0*ã~ðhZ‚eWweZw™.äÐg]

ÅFg~7ƒCX

J]ñrŠ8
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!*ßVÅFgc*V
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ííííllll::::XXXX
egjílŠzŠ|~5™!*ßVÅazV~ÎNÔ

WŠñ]ˆuŠðBXŠðäÆnèc*™0»x~
ÑMh�X‹~Šz!*gt¿™,Xó~!*ßVÐòYñ
ÏX

OOOO::::XXXX
eg(,}jBZq-(,}†k~˜w™!*ßV6,�Ô
QuŠðNXZkÐó~ŠzgƒYñÏX

ZZZZggggCCCCÙÙÙÙ::::XXXX
gZ]ÃZq-”½ÉZgCÙÅŠZw0*ã~=Š,X
ðZÐ5™u~ÎNXWŠJ‚ˆuŠðNXQ4

!*ßV~„É™,Xó~òYñÏX
ŠŠŠŠ„„„„::::XXXX
Zq-”Š„~#5™−BXZkÐ!*ßV
Ãp[Zh§bŠðNXó~ŠzgƒYñÏX

WWWWââââ!!!!::::XXXX
0*õj0ƒñWâáÃgZ]ÃWŠJ”0*ã~
=Š,XðZÏ0*ãÐuŠðNXZkÐó~èÇ
ƒYñÏX

ÈÈÈÈgggg::::XXXX
ÈgÆêVÃ0*ã~Z!*w™uŠðäÐó~Šzg

ƒCìX�NÌ%YC�X
LLLLÞÞÞÞ::::XXXX
!*ßV~LÞÆ%Åâ×™,Xâ×ÆWŠJ‚

Ẑq-ÂD¤/x0*ã~=™u6,�BXQZƒä6,Šz!*g{
¤/x0*ã~vh™u6,!*0+|BXZk§b0*õ4¤/*�
™gOXQQ}0*ãÐuŠðBXZkÐó~Šzg
ƒYñÏX

gggg####----    îîîî GGGGHHHH::::XXXX
g‹ÐuŠðäÐ!*ßVÅó~ŠzgƒYCìX
(((({{{{%%%%aaaa::::XXXX
0*õ({%aÔZq-”Š„ÔZq-˜V»gk~5™u

4ˆuŠðNXZkÐ�NÔó~» 20 ~ÎNX
ƒYñÏX!*wic*Š{(,ñÐXtìwgO�ÎDZzgu
ŠðDz‰ÜËÌ§bÐtW\V~:YñXuŠðD
z‰ÜW@ÈgOX

˜̃̃̃VVVV::::XXXX
˜VÃ»^™!*ßVÅazV6,g¥/,ÔZzgZZŠJ‚ˆ
uŠðNXZkÐ!*ßV~Î%òY@*ìXZk;�N
Ì»ƒYC�X

¡¡¡¡::::XXXX
¡Ã5™˜VÆgk~5NXgZ]ÃÎDz‰Ü

ZkÃu6,�XÎk,}™0ÐuŠðNXZk§b0*õŠy
Î@*ggziZ:™äÐ�N»ƒYC�X

4444::::XXXX
4ÆêVÃ5™0*ã~Z!*w™uŠðäÐ�N

%YC�X
!!!!****ðððð‚‚‚‚vvvv::::XXXX
!*ðÃZ!*w™ZkÆ0*ãÐuŠðäÐ�N%YC
�X!*w™sƒYD�X

J]ñrŠ8



ZK̈yZzg³ZyCÙZq-ÆŸ~ÂxZ‰xÆFúZï
ƒD�X´z{Zi,ÂxZ‰xÆ}ò»¼gÌ¼Š
ªV~ƒ@*ìXZ7ªV~ÐZq-̂gc*b»ZyZ`
ìXZÐ¬xi!*y~

(Ÿø FNÐÌ̈HY@*ìX
ŠgZÝZk

(Ÿø FNÃÍië�Íiªz{n~ƒZ�A
Ð!*CÙ{g`ƒCìX&0*ŠÔgc*bÌ¹Y@*ìX

ZZZZ¨̈̈̈KKKKyyyyÅÅÅÅggggôôôôZZZZkkkkÅÅÅÅ½½½½ZZZZ6666,,,,««««ìììì::::
½ZƒVÆ0ZkÅYïg~ZzgZk»ÂxÇ6,ZW,
Y'¢zg~ìX

ù~gc*baZƒäÅŠzz�;]ƒC�X
«zõÎeZc*‚ÅegãÅWÐT~»g0eZð

W‚[+’ƒCìc*Je<Zzgw8-Ë3äÐc*

¹¢~¢~3**3äÐƒZù~¬YCìX
Šzu~zztì�½ZNùÅgKWÕVÐ¦/g™
(,~WÕV~B�X˜V"5¿.ç EGHc*½ZƒVÃÂ

Æfg=Ç™Æ»g0eZðZ‚àz (Fermentation)

;àgXZzg$4-Ÿè GG
E’{g`™D��AÆfg=!*CÙ

{g`ƒYC�X‰!c*V!*Š~ƒC�X~
)Zq-

².5Ó½ø F(Ø¤/ƒCì�(,~W-$ (Raffanaze) g$¬.ç GEEE

(ÔÈÍÌ Beans ~ÂÐÇƒ0*Cì‰¦V)
YwÍÌÔ1gzÃàÔñàÔ\iÔ¡Wßz){XZ**`T

ic*Š{ƒ@*ì}ŠZBÔ[VÔ�Ô (Starch) ~Z6ga
z){X

W\ÅgôW\Å½Z6,«ìXVX~
ic*Š{ƒ@*ìX}ÂLÔLßÔp!*ãÔ (Sorbitol) Îg"3ð ELHw

  2018 mâx)Ô5Š‹ ‰^ñß‹ QgŠz 27

J]ñrŠ8

ÍiÅÍô

†Z+ÔÍZ



  2018 mâx)Ô5Š‹ ‰^ñß‹ QgŠz 28

gôÅzz�X  ñÔÈñ}Ô¶z){
ic*Š{ƒ (Lactose) ŠzŠ|Å”ƒðq,T~Å5½3ð GHi

}¿ZzgWõ™*z){XâezÖÔ"5»å FGHZzg6,Zwe¯egc*b
aZ™D�Z7ZEw¹Á™,X'×h+Zk»´`tì
�ZL3âV~p~ÑNX̂ÃgZ]½0*ã~=™

gOXð0*ãïw™QÐåNZzgŠzŠ|Åµƒðq,Ç
»ZEw  (Lactase Enzime) :ƒVÂÅ5½2.ç GHGE{%}

™,Xezw3äÐgc*b~ZŸ†7ƒ@*X
óóªÍi Science Behind Fart Hx−Ç0+SLL

Å‚bÆ0gBZi�X
*¸‚wZq-‚³Š/HŠHXtŠ/YâgzVÆ

AÐå3zZàgôÐ0åX‚bŠZâVÐßÍVä
6,qÝ™ÆZy Does it fart ZLÃc*]ÃZLI"2.ç GJH

¥â]ÃZÏ**xÐÂ[Å̂~�áùHX
(ë��W-$~gc*b¦ Fart gô&Ï)

ƒYäÐAÆfg=!*CÙ{g`ƒ@*ìXgôÐ0
(ZzgZkÆDÆzZK Flatlogy ‚³DÃDgc*b)

(BD�XZkÆ0¹ Flatulists »gâCÙgô)
ÁßvW™D�Xic*Š{F,5”VÆèZt~t
�áïgLìXZk‚³DÅeZN*�ÛZë™äzZàu',Z{
e&45Õä GEG��ßy-Eg;~8ZÝe~Å¤cZzgizßŠ
Î‚ÌWsßyÅM�Zzgâj1]6,g^a™g„
�XZyÐ7YŠH�H‚,$Ìgô{g`™D�Â

ZrVäZk»�Z[;V~Šc*e-eZñ�Z-',y

~!*-ß¡ (Avburn University) -Eg;
�Ô�Ûâc*�‚,$ÌLrgZKæZf~—Æ

({g`™D�&Zq-§bÐ Musk ‚Bv)
¯òZ0+Zi~gô{g`™äÅWzZi~ÑgHYY
ìXZkÆˆg!*ÌäZgZŠ{H�ZkÆ0

Does it '×h+³Z**]6,ZS~ÅYñZk§bLL
óóäÀ1XôzVâCÙ§»]Ôg^a™äzZá fart

CYzZyÑ̀ÆŠ−ZŠ{ZzgŠ*½ÆZŠ'VäZk~
z³ZLìÑ]»ZÖgHX&ëELPzÏ��Z]*
-Eg;Æ8XZÝXe~Æ¤̈D�Zq--
g7g^»gÅìXz{CÙZq-¥â]g^liÆjZ!

™D�@*�ZkÅ¤&™}Xfs~PŠN
qÝ”{¬]�AÐ{g`ƒäzZà’Æ

0�ÔŠg`�X
(ZKAÐÈg} Guineapige

²-ö
YLE=-)

g8-Æ!*ŠwúŠ®{g`™D���¹ic*Š{3
Orangu tans )  aZ™D�XèZzgZzg8-Zz@*y

**òÈgÌgô{g`™D�XìwHY@*ì�0 (

Ågô~ƒÐÁ$+1*~Æâ# (Bobcats) šî
ƒCìÔr»Iì�=—ì�øg}ƒZð˜i
~‚BÆë^c*È»g~Æ‚¶ÅgôÆ£¨

(Wood Lice) ~Á„1{g`™DƒfX
²Ÿè
Y

NE

Zñ*’Å§bgõ{g`™D�XÈZzg‚VÌ
gô{g`™D�)1',Z',ZLâ´„ÃZkÆn
$+**x™D�(

J]ñrþ³Š8
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ZkÎZw6,�Hó4,~Ìgô{g`™D�?Y
!{m™ÆZ#z{Zî3D�Â%æEN~§bƒZ{g` ;V
™D�XëZ7¡V~gô{g`™äÅWzZiÐ
ˆl™fe�XZy»Â%æENZqwƒ@*ìZ#z{r#(

3fe�Xtå�Z[Zi+g+ßz}» (Cynrometra)

�-Eg;Ws±3ïEHÆZ̀-ßY~8XZÝXe~Æg^a
Ze°�X

e$ðGLe"3ð ELE]Ãí÷~-Eg;Wsßy~8XZÝXe~
Æ¤̈DÆ_.ÆŠhÌgô{g`™D�Zzgz{æ
(,}ƒD�ZÚ„ic*Š{izgŠZggô{g`™D�X

¹Ð
!-.5Ò3ð GGGVÆ‚BQ}Ìgô{g`™D

�X
wgƒZ{g`7™DXZyÅWÕV~’aZ

™äzZá"5¿.ç EGHc*7ƒDXZyÆWÕVÐ½Z¢
¦/gYCìXTÐ’7aZƒ@*X«g~Yâg‰
;LÔW!@ÔzdÔ!hÿ MM;LZzgµ5¿.ç GH}ƒZ{g`7
™DX

Q}Ô� (Pogono phoron) '×h+7Íâ¯gzV
gô (Sea Anemones) (ZzgYwñó Coral -Ôñf)

{g`7™DaèZyÆA7ƒDX
(ÔZÍ:Ôµ5ÿH-gô{g`™D�X Squid egZ)

	uÌƒZ{g`™D��¹$+1ŠZgƒCìXaì
gô{g`™D�1z{e»g7áMhXÃ}ÅgôÌ
»°$+1ŠZgƒC�X

»6,"5å GHH‚,$¹ÑWzZi~gô{g`™D��

¹ÈZzg!hë NIÏ1ƒCìXZzgÐZÒgô{g`™D
z‰ÜpÙ»ZÖg™D�X

ÅgôÌ»°$+1ŠZgƒC (Milipede) 

²Ÿ5À�Bð
E

EgZ
ìX

$4-£4è GG
GEZzg;àgzXÏ[+ÅzzÐX¬xîgÐ
YâgzVÅgôÍ“Å1nƒCìXB4+ÆAÆzZß
JƒäÅzzÐ‚&Ò54lç

J
GE»»x™D�ZzgWzZiic*Š{7

ƒCX
−ŠVÅgôZâ$+1ŠZgƒCì�ygh**7,}X
',âÆ0*&4-Ÿè

JGG
E‚,$»gôÍ“Å1Å§bƒ@*ìZzg

Èg}igŠg8-»ƒ@*ìX.ZÇ(Ÿºé EOZ¤/z{Zz.$ÅZÓc*V
3™gô{g`™}Â}.ZÅC{!

Z#W:~X�ÂZL (Herrings) {gâ„
AÐgô{g`™ÆWzZiÆik,z/ÐW:~!*'
™D�X

ZLAÆ¼zŠÐ (Honey Badger) Z�Ûj+Bð EEO

$+1ŠZgŠx�ÖzZàgî"$Zzg’{g`™D�X�ßÅ
»»x (Mustard Bomb) HVÆy6,gZð’

™D�TÐßÅªVZC9Ÿ0î FGgh™¸vYC�X
ZzgZk§b%+¤/Ã'×}„'×}�!

(~ZyÆgôZƒD Species ZZ0s)
�Xic*Š{F,ZyÆgô~;àgzXÔ»g0eZðW‚àÔ
**¶zXÔZzg�Æ™ƒC�XWyZ™̄’$+1Æ
nic*Š{f)ŠZgƒC�X

p‚0ZV
$4-£4è GG

GE’Ænic*Š{,��¤/+

J]ñrŠ8
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;îk6,»°ZW,Z0+ZiƒC�X
̀9WsZÝÕ!*ÇßYÆqDZÏsÆ

B‚
$4-£4è GG

GE’CÙ~ì3ä 30 _.Š*»ŒÛd$
zZáYâgzVÐaZƒ@*ì�Í“Æn0*á
YD�X

Æ_.ÇNƒÐ (F.P.A) Zp8Z}
@*5 5 1  ic*Š{$

4-£4è GG
GE’{g`™C�XÇN?

7&+ÐiZZ+
$4-£4è GG

GE’gziZ:{g`™C�X 1100

–c*VZL—Ôe»gÔgôZzgZK‚²VÆfg=¹
‚g~

$4-£4è GG
GE’{g`™C�X

Y~ê7g~Zq-ƒZð˜iÃ6gUZF,**7,ZåX 2015

zzZmt¶�–-VÆgô{g`™ä6,»gÍ~ŠðN»
Z]45é IGE{ƒZåXƒZð˜iÆZF,ä6,Zk»Zh§bç¤HŠH
TÐ»°ßÍVÃZpZ»‚o™**7,ZX

»ÍeZgeZX (NASA) e~éZ¶gÆ_.**‚
7&+33 k^WsZð‚bÆ_.Zq-òk,ŒÛd$
7&+45.5 ‚Ñ:$

4-£4è GG
GE’{g`™@*ìZ#�Zq-h̃Z
‚Ñ:$

4-£4è GG
GE’{g`™@*ìXZkÅlZgZƒCìX

Zq-ŠzŠ|Š¶zZàh̃~ÔZq-ŠzŠ|Š¶zZàÇñÆ£¨
7&+’{g` 18 ‚Á’{g`™CìXZq-ƒ 34~

™CìX
;¶Í�›à™äzZÑYâg7ìpz{Ì**‡.Þ
¢lZg~gô{g`™@*ìXZÚDZÅ¨43ï

E
GEHÃî&+cÆ

_.Zq-;¶ÆZq-ŠyÆ{g`Gƒñ
$4-£4è GG

GE’

éJ-$̂ËìX 20 ÐZq-»g
ÍeZgeÅZq-ZS~Æ_.Zq-!*Ú¿‚Ñ:

ŒÛd$Zq-äð7&+$4-£4è GG
GE’{g`™@*ì��Zq-ÇñÆ

£«~¹ÁìX
Z̧Zx�{ÅZq-g7g^Æ_.Š*~Zkz‰Ü‚]

Zg[ßvgT�TÐZ0+Zi{Îc*YYì�c~H
$4-£4è GG

GE’{g`ƒCìX
Š]Í�×gLƒD�1’{g`™ä
~»°WÐ�X@*ï**ezÅZq-Z¤/ê-Eg;Æ
�áù™Š{̀9WsZâZ],$45ÿ

EH‚bZh"5½3ð HGEßYÆ
_.Š]‰[»ÁZiÁ5B‚

$4-£4è GG
GE’{g`™D

�X
Zq-Q}âgäÅŠzZ‚iv (Rentokil) gA®ÿ L

Æ_.ÔÑwáZLŸÆÚƒÐic*Š{
$4-£4è GG

GE{g`
™D�£˜Zy‚g~‘‡]ÆX6,ZÌJ-ZSb»
Š/HŠHìX
{g`Åˆgô~:Üsç**uºî

’ƒCìÉŠzu~ (Methyl Mercaptan) ZÈi
‚÷gz1zZà™ÌƒC�}W>/

(
$4-£4è GG

GE’Ô**¶zXZzgeZð$4-£é GGb Inflammable)
Ï[+X

Z%MÆà́k~
$4-Ÿ5ÿ GG

G%́43ð FHy’Æ=ƒä
6,¹‚g}ßvâg}‰X

B{’{g` 110 Zq-ZK̈yZq-!*g~?Üs
!*ggô{g`™@*ì(T 14 ™@*ìX)ZzgZz¹Šy~

ÐW\ÃðÌÏg7¯MhXplg’X

J]ñrþ³Š8
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øg~»Ñ]ZâzWì�Zk»${ð
G

Og„õw
ìX»Ñ]ÂxFÔ(gzVÔ*gzVÔKîVÔZsg
Þ!ÔÞ[U*Ü̂ÔÞ!7gm,zVz){Æù´Ã
ë�XÃ6,ãz{ªâCÙƒ]åT
äÎg`Ã%œ/~wŠ~XZkät
U*"$™Š3c*�Óx(g}Îg`Æ
Z§ZsD~æZg~w•™D�X
zg:ZkÐ¬i}Ã%œ/ây™ZkÆ
Z§Zs(gzVÅ¤/ŠlÃŠZ],z~¦gH
Y@*åXZ#ÐW`J-Îg`Æ
â(g}ÂŠgc*ÄGY`�ZzgZ[
ŠÎ,(g}Å[Yg~ìX*g}Zzg
(g}~�Ûttì�*g}pŠgzÝŠï�²

(g}Zzg_5éGOgdÎg`ZzgŠv*gzVÅgzÝÃF

™D�Xz{pŠgzÝ7ŠïXe0+)iF̂(gp(
Îg`ÅgzÝF™@*ìÔZkngz×ÃW@*ìX

Îg`ÆZ§Zs(gzVÅ¤/ŠlÃæZg~
¤/ŠlZzgZyÅZL„"g6,¤/ŠlÃ"g~
¤/Šlë�Xi}Îg`ÆZ§Zs

Šy~Zq-6ÎCìZzg 365.25 

[RV~Zq-6 24 ZL„"g6,
7gZ™CìXi}ÂÄFÆ‚B
»Ñ]ÅKV~¤/Šl™CìÔ&
»ÑC¤/Šlë�Xi}Å‚Ñ:

ŠyÂ�1rg 365.25 ¤/ŠlÆ
ª4 x 1/4 )œªÆ&4øFG

I
LÃ(CÙeg',k~ Æ%�

øg~»Ñ]

ZâgfðÔÃÑg

****gggg}}}}ZZZZzzzzgggg((((gggg}}}}~~~~����ÛÛÛÛttttttttìììì
����****gggg}}}}ppppŠŠŠŠggggzzzzÝÝÝÝŠŠŠŠïïïï����²²²²
((((gggg}}}}ZZZZzzzzgggg____5555ééééGGGGOOOOggggddddÎÎÎÎgggg`̀̀̀ZZZZzzzzggggŠŠŠŠvvvv
****ggggzzzzVVVVÅÅÅÅggggzzzzÝÝÝÝÃÃÃÃFFFF™™™™DDDD
����XXXXzzzz{{{{ppppŠŠŠŠggggzzzzÝÝÝÝ7777ŠŠŠŠïïïïXXXXeeee0000++++
))))iiiiˆ̂̂̂FFFF((((ggggpppp((((ÎÎÎÎgggg`̀̀̀ÅÅÅÅggggzzzzÝÝÝÝ

FFFF™™™™@@@@****ììììÔÔÔÔZZZZkkkknnnnggggzzzz××××ÃÃÃÃ
WWWW@@@@****ììììXXXX
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365 Zq-Šy»ZŸ†™D�X!*¹&',ÎV~CÙ',kÆ
Šy',ŒÛZggnp�XÅ<å XEZ�“°ŠegÐ„ƒÇz{‚Á«

Šy 29 )ª~Z*(BñÇX‚w«~�Ûzg~Æ
°ŠegÐ',Z',„ƒ@*ìXZkn 1992 ƒVÐX}

95 Zzg 94 Ô93 Šy»·ƒÇX1 29 Ô1992 �Ûzg~
°ŠegÆZ±gÐ)Ë�ÔZknZy‚ßV~�Ûzg~

Šy»ƒÇX 28 »·
Îg`ÐŒÛd$F,+(g{«gŠZzgêF,+(g{
øIìXƒÐic*Š{gz×(g{iCÙ{ìZzgƒÐ(,Z
(g{œ~ìXt(g{ZÚ(,Zì�Zk»wi}Æw

kHic*Š{ìXZ#W�y™sƒÂiCÙ{Zzg 1300 Ð
%õÃƒqWë[Zzg¾z[Wë[Ð¬ætZzg
f[Å¬R6,Š¬YYìXiCÙ{ÆZ§Zs~ë
%œ/g3D~ÖCVŠ3ðŠî�XXÅzzÐz{Óx
(gzV~ƒÐpzg]â**ŠHìX(gdÔ
(gzVÆZ§ZsD~æZg~¤/Šl™D�ZzgCÙ
(gdÆf~(gdƒD�Xii(g}Æ]
ä(gd�XZzgtƒÐic*Š{(gdzZÑ(g{
ìXP(gaVÅZKcƒCìXÎ

ë�X™sW�y~ ( Asteriods) Z$k2.ç GHGzZà
@*g}Š3ðŠï�X@*g} 2500 @*2000…

Z•ð¤/x’Æ°æ NO}�XZyÆZ0+gzã8zõ O~
�CÙ~¿ÐÂZ**ðaZƒCìXŠźŠzgÎÐ

DÙZgzV*gzV»Âg{HYYìZzg¯VŠzgÎÐ
ÑÅV*gzV»X*g}KîV~0*ñYD�Zzg
»Ñ]~ÑÅVKN�XÆZLÎg`Ì
�Xøg~KVpg}ƒñKîVÆ¤/z{»Zq-
zìÔTÃ£ò¤/z{)ßÀ¤/z\(ë�XÎg`Ô
ŠzŠ·÷ZzgZhgzzZKV£ò¤/z{ÆZg»y�X
ŠzŠ·÷~ÁZiÁZq-ÑÄ�*g}�X»ŠzgÎ

ŠkÑÄ(P*g} = Ðx@{HYYìX)�
Îg`ÐÌic*Š{ÂZ**ðgnp�ZzgZy»æZgi}Æ
æZgÐ(,Zƒ@*ìX

i}ÐÎg`»Ã,Gg{™zh³¢aìXøg~
KV~�*g}Š3ðŠï�z{Îg`Åâ#

gz×�Xz{ëÐZâŠzg��ZyÆÃAqVÆ
Oñâg~‚w)ÑV$Z*(~**9YD�XÜ~

³¢aìÔZzgZq-‚w 297,600 gzÝÅgëg°²
²ƒD�XZk§bZq- 365x24x60x60 ~

297,600x365x24x60x60 ‚w~gzÝÅgëg
6x1012 ³¢a»Ã,ð™CìX¸âg~‚wì�

éÆ',Z',ƒ@*ìX
ì�I M-21 ƒÐ(,~KVZhgzzZ

ŠZgìXŠzu~(,~KVŠzŠ·÷ìXÎg`Ãøg~
KV»Zq-7gZ7¾æ FOÎä~ä™zh',kµYD
�XFZ+KNÌ��¤!gŠzg�VÐÌÃ
7W'XZzgZyÅñ�ŠÏ»Z0+Zi{ZyÐ{g`ƒä
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ÐHY@*ìXi}ÐZhgzzZ zZàgi+c*ðÃúV
ÑÄâg~‚wZzgŠzŠ·÷»¢Zz¹ 22 KV»Ã,½ã

» 1987A Î6,âzZ Zq-ÑÄâg~‚wìX2ÂÄFÐ
Ã,Zq-ÑÄ,{DÙZgâg~‚wìXKNz‰ÜÆ

‚B‚Bi}ÐŠzgc*ŒÛd$F,ƒCYg„�X
KNIŠZgXD~ÔŠZ],z~Zzg"‡°{ƒC�X

4.2 Îg`ÐŒÛd$F,+*g{6,Z¦/Zd-Bð
E

Fgc*ì�
âg~‚wÆÃA6,zZµìXi}ÐŒÛd$F,+*g{

éŠzgìX 25x1012 RÖd-Bð
E

Fg~ì�ëÐ½ã
ª]Å!*]ì�øg~KVZq-(,}Âx»
!*ÇgN*‚zìX¸„ŠzŠ·÷ÐWÐÑÅV

KNñ�Š�X�áh+ZyÓxKîV»ù·Zq-Zzg
(,}ÂÄ»Ñ]»gN*‚zƒÇXÂÄFÌŠzŠ·÷
»Zq-gN*‚bzìXÅ<å XEZ»Ñ]Å�#Ö»Z0+Zi{õw
ìXâCÙ+ƒ]»Iì�P™zh‚ßV~CÙŠz

ááááZZZZiiiiyyyyqqqqªªªªÃÃÃÃbbbbÆÆÆÆ____....6666����CCCCÙÙÙÙÎÎÎÎ@@@@****gggg0000ggggìììì����XXXX

&&&&ëëëëEEEELLLL
YYYY

KKKKÃÃÃÃbbbbÆÆÆÆ____....»»»»ÑÑÑÑ]]]]’’’’gggg„„„„ìììì
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ŒÛRKîV»Ã,ŠzkHƒY@*ìXÅ<å XEZ»Ñ]zWF,
ƒCYg„ìXKîVÅZ’ZÐ0tÃt‡ìì�
’Zzg»iîŠðwÆ¹(,}ÂŠ}Ü~)D
‰QZyÆiäÐ%œ/})E®Ó4øG(‡ìƒñÔ�
˜tÑXÜYZLW\~™z~îg6,&×CìXŠ±

gc*èŸ4VÆfg)tU*"$HYYì�ëZk
iäzZà»Ñ]Ð!*CÙ7òMhX

»Ñ]ÅZ’ZZzgZkÅZ•Ð0ŠzZëÃb
‡&ÿELJw�X

( B i g  B a n g ¯VŠ}Æ»Ãt (1) 

(S teady áZiyqª»Ãt (2) ÔTheory) 

XState Theory) 

¬ÃbÆ_.»Ñ]ÅZ’Z¢oÔ„

ƒñZ´F,+�CÙÆŠ}ÆÐƒðZzg»Ñ]ÅÓx
ZâY¼g3+k,ƒNXËÌn»âŠ{ZLW\Ðz�Š~

7Wc*XÓxÁÜ»¼g”h+Š}ÆÐƒZXáZiy
qªÆÃbÆ_.»Ñ]~6�CÙÎ@*gaZ
ƒgì�XZyÅ!*bw•Ð�¤/Šk.ìz{i
™KîV»gz\ŠJggìX»Ñ]ÅZ’Z»ÎZw„
7QÞX¸»Ñ]™zhzV‚w¬¶Zzg™zhzV
',kˆÌgìÏXÅ<å XEZ�CÙzVäÎ@*gKîVÃÀ
Šc*X1¯VŠ}ÆÆÃbÆ_.™zhzV',ÎVˆ
*g}ZKgzÝÔwZg]ZzgZÃqÅ¢ð

GO]ÅŠï�
ZzguŠZ�x~psƒYD�XZzgZk§b»Ñ]
Åñ]zZµƒ$ËìX

YYYY(((( 1995 ))))����ÛÛÛÛzzzzgggg~~~~  
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%%%%õõõõ6666,,,,0000****ããããÆÆÆÆiiii%%%%ææææGGGGLLLLiiii}}}}ffff{{{{]]]],,,,
-gz8ÜðZàÆik,Z¾ZxÜð˜iT»**x

ìÅŠgc*ÄÆ (Mars Express) âg‚Ïö
Å (Ice Lap) 6,ñ�Š̄{',s (Mars) _.%õ

RÐnZq-(,}W!fí{Æz�ŠÆ¸~ØZ@A
Å§b%õ6,Ì̈ (Poles) �Xi}Æ̈

ñ�Š�˜V',“+0*ðYC�XZ%i}
ÐtfgZZ�XYèt0*ãÆ´z{ (Earth) 

»g0eZðW‚àÆZbZY6,Œ�X
»´‘ (Planum Australe)

&Ó4-ê FGE
W7s

%õÆÚ†!6,ñ�Š½ã&Zg[‚wŠ*¯{
ÆZq-)g}6,zZµìXt´z{ (Ice Cap) ',s

>ÅŠp»%œ/¯ƒZìX',EbÔ"TZzgƒZ
ÆZW,Ð{àZk´‘~¡»g0eZðW‚[+Æ

!*gq-ZbZYÆâÎZ¼7XpZkÅRÐel,|³¢a
g±^~0*ãÆZq-Zã(,}fí{ÆWU*gA�
�„CÙLL}34è XHEóóbk,{Ð½ã&kH(,ZìX

ZkŠgc*ÄÆnZEwHYäzZÑñZŠ
½ã&‚ßVÅæ]~-gz8ÜðZà (Data) 

ÆÜð˜iâgkZÝö6,ÑgZeZg&¬xîg6,
Æ**xÐY**Y@*ìÔÅæŠÐ (Marsis) âgbø L

qÝHŠHåXZ¤ß~‚0ZâVÅŠgc*ÄÆ_.t
ik,i}W!fí{P¢a�ZìZzgtÌeì�tx
îg6,Zk´‘„»Zq-zƒX

Z¤/°ZßZµtW!fí{ñ�Šì6�ŒÛZíÐ
Z0+Zi{Îc*ŠHÂtZKâÎ»ª²wW!fí{ƒÇ&%õ
6,YäzZßVÆnË:Ëßg]~‡.ÞZEw¯c*
YnÇX'×h+ZkÆfg=Zg1V‚wI¤/xZzg0*ãÐâÑ

µn�…Êk

qDZÏÃ]zZXŠZ]

‚iZÅ
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âwi}Æ7,zÏ(g{Åp=VZzgpZ]Å¬]Ì
¥xÅYÃÏ�¾§bÐZq-¤/xZzg0*ãzZÑ(g{
ñ�Š{',“ßg]~$+wŠHXz{úZïzø»]H¸X
ÅzzÐtp~z̧q5+k,ƒðX

>»Iì�ZÌtê™**e7�âgk6,
ZkÂW!fí{Æ´z{'×h+f{],�c*7�XÔ!*g{
‚ßVÐâg‹ÅæŠÐ‚0ZâVä%õÆ
Z0+gzy~@*7-Ä7-ZÃlXXZkÆn

(Low Frequency) gZeZgÐZg‚w™Š{Ñgëg
zZàØzVÃZEwHŠHXtØ,RÆZ0+gF³¢aÅ
�ZðJ-Y$Ë�XZzgŠzgZy^‰„t”ZC�Â¯gU

zZ:Zq-&xZg‚w™Šî�TÃÜðZø6,ñ�Š

WÑ]Æfg=Ty™³qÝ™1Y@*ìXtik,R
ñ�ŠZâŠzVÐ”Z™ZZzgZµZµ&xZg‚w
™C�XqÝ”{&â]Ã£zk,Å^~ÛR,

Zh+6,Š3c*Y@*ìX
ZkïÆŠzgZy>ä\!Å̂~Zq-²w
ÅTyÅìTÆ0¸̈gZñ¸ì�tW!
²wìT»ªCÙ~”½ãä³¢aìX

™$mø
ELÐqÝ”{¥â]6,>ä½ãZq-
‚wJ-¨gzpnHZzgZŒŠz‚ßV~qÝ”{}òÃ
&B5Òý

GiZz-VÐ̀ZZ+zg‚b~�áùHX
Zg1V‚wI%õ6,i}„Å§bZßgÂV~
0*ãñ�ŠåX«gÔ0+c*VÔWtKgZzg¹¼Xic*Š{F,*gzV

»áyì� (Astrobiologist) Å§»]ÆâCÙ+
%õ6,i0+Ï�Zq-Šzg~Ãð6,.yÁX7åXp
jZŠ_iâ:ä%õÃZq-ß',¬yZy~ps™Šc*
˜Vi0+ÏuŠ„!****eƒ̂XZkáyÅ¤&
gz1^Æfg=qÝ™Š{¥â]ÐÌƒCìXYè
gz1^Åˆl™Š{¥â]~0*ã}¨ƒð',“
6,ÂVZzg}ß¢zVÅ^~5ìX0*ãÆ·îÆ
gZ3ÌA�XÐ%õ6,0*ãÆz�ŠÅ!*]'×h+¢o
ƒYCìX

Z¤/0*ã»z�ŠÔik,R„;ÔDìÂz;VW!§»]
ÌZkyÆOñD�XŒÛZíÆ_.eì�%õ
Æik,W[Švf{],~§»]ƒVZzgw~Ziuâ

ƒYNX i0+ÏÆZk**]ªCÙƒäÑzq

µn�…Êk
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Š*ñZsx!*<mZ0+Ö)›ZÜ(~‚b

Æi¯ZZ+ŠN™Z3ÿXL-g\ZkÅ§s!~Ð�ÑX
ŒÛ\~¢vÃVÅyÔ™s0*ãÅÅg‚ãZzgn}
0*ãÅïÏÆni%æGLi},VÅYwŠZg~ÔvÃVZzg

-V~¥wVÅÞZzg¬ÁyqgÂVÅyä
ŒÛ\ÃÜs-g\»7ÉŠ*»ƒÐpzg]à
¯Šc*åXè)ñ�Š{Z¾w(ÅÔ�œ-VÐ
pzg]àâ**Y@*åÔpzgCZkÆWÐâ0+7,¶̂X
¸„¸Zq-àå�gZ]ÃÌgz×g	ÎåXZkÅW!*Š~
ŠkÑÄJ-V¶̂XÅ~ÌtàƒÐWÐòŠH
åX

**ò (Legacy of Islam)  Zsò÷Z_

(S i r  Thomas z¯Â[»æk,uðéWgâ®
qì�ŒÛ\ŠÎ,œ~{~~-g\» Arnold) 

ƒÐ4yàåXtŠ*½ÆnPZiÚ¿]Zzg
åX (Vienna) dWzgåXt-yÅgc*2V»zc***

úZò<{ä¸X 900 ŒV,Ñ$k,c*VZzg
Wg&Óå EH'×h+qì�Tiâä~-g\âŠ~Zzg

gzqãŠzâVQVÐZÒz9i1VqàZzgZzo
~2åÔZÜÆ›âVäZq-xZ1y4d$

ZzgZq-±çÙi0+ÏðÅX›ZÜä.yÔ
‚bÔ,Zzg�á²~Ã�ÛzrŠ¶~êÁ™ŠZgZŠZ
HZzgZkÆZW,Z]¾ƒ,œ~Å|ð„Å—F,+

ãXz{ZdF,+a‹Vðé akVJ-

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

÷Z_
(53 )mX  Š*ñZsx~‚bz¥»²z`

)›‚b-g\~(

 eZËïZ°9.è WEœj
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ZzgeZŒ ( T h o m a s  A q u i n a s )  ZÃß
ÅÇí‰X-g\Æn�ofg{âg (Dante) 

Åw»qï¯z{ZÜåX
ÜsŒÛ\7ÉáÔZeZzg¾**©z){Ì
¹**xzgà¶X™–ä»ŸZÜ~¹¬x
ƒŠHåX

Z0+Ö~yy»½‚i~Å×‡ìƒ̂‰X
ZkÐ¬J-3ßVZzg9£Ò3ð EGV6,–ðƒZ™C¶X

›yxZâVäŒVÎCÀzVÅÅ”gs
™ZðX‡A‚i~ÅÅäÌgzZ`0*c*X55nÆ
',@¯ñYäÑX!*gzŠÃ�uÅZXŠåW¢ZÌ
¯äÆnZEwHYäÎX›y5bZK¯V

(1)X ~ÚúZEw™äÑ
ŒV66]VÆ!*¸]Îñ‰XyZ]

Æ®ÃZâF,¹Š~ˆ�z{-g\Æn£g0ˆX²!
yÎVä�›âVäZ3ÿXLyÐ¼¸Ôgc*èÅ
"C{F,¹»ŠgzZi{ÅwŠc*XZâF,¹gzðyÎVÆ

fg=e:¶XZkÆÃZ+}ŠN™Z3ÿXL-g\äZL
yÐgh™²!yÐZ(g™nXgc*èÅãCŠ~

(Trigonometry) �ápV~ÐZrZZzg!5Ó45é
IIG]

~›âVÅ"éF,¹äÌZ3ÿXL-g\~Zsò

‚bÆni',Š„æaZ™Š~X!5Ó45é
IIG]6,´

( Bo n d  o f Z−+îÏÅ"Â[Z
Å.i¹ÿ

IZÅ©‹ü
G

XZ+„ (2) -g\~˜0*g{Bð the Sector)

æZyßÍVä¥~ÌCkÅYV�e&Òï EFÆ
–w›¥ZâF,¹c*C¶�-g8¥6,¸̈W¶̂

X (3)

¿t�W`Æiâä~F,¹5+k,˜´T§b
Ð�f!˜´Å‚³F,¶VÃŠN™‚bÅ§s

gZáƒgì�ZÏ§bÐŒÛzÈz«ÆZ3ÿXL-g\
Š*ñZsxÅ‚³F,¶VÃŠN™‚bÅ§sgZá
ƒäÑ¸X

7g}|ð-g\Æ£«6,ZkZsòoÅ
F,ªVŠN™|ÇV6,i',Š„g−)¤g~ƒZXZÏzz

Ð¹Ð|ðæs/Zsxƒ‰X�7ƒñZy
~ÐŒVäZL”VÆ**ñVÆ‚B

ÎäÑzq™Šñ  ›âVÆ**ñVÆ§i6,Ñ¨
ª#VZ0#Vc*´#VX¹Ð|ÇVäZK
ÃÓV›âVÆŒVÒ6Ñzq™Š,X

( J e s u i t ZÜ»Zq-ŠZ›gˆV$Zhgm,
qì�-g\~-**ãgzò4d$ÆizZw Andrez)

X (4) ÆˆÐ̂kD»Z§Y²!>]ÅzzÐƒZ
z{'×h+qì�Tiâä~�|ðæZgk¤/Y

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

  (1) Dunlop. D.M. Arabic Science in West, P. 16, Pub, Pakistan Historical Society, karachi, 1988.

  (2)    Ibid. P. 15.                 (3)   Ibid. P. 15.              (4)   Ibid. P. 15.
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yÆÇä2ä~^zs»gg;™D¸ÔZ3ÿXL²[
ÑHZzg-**ãi!*âVÅZhZhÂÁˆl™äÆ
nZK\g'5™D¸Xz{ƒCx@Z]Æn

gœÇ�·™äZzg55¥â]¦™ä~u¤/x
¿g;™D¸XZkiâä~ZyßÍVä‚bÅ
½Æn66æZgkÌ‡ìGX

²1VÐZknÆ8jèELo]»ZÖg™ä
7åÉZzgÌ�X  qV$Zhgm, zZÑ¿Ë

Ðic*Š{z¯gZñpŠe&Òï EFÅì�  qV$Zhgm,
X (1) qì

LLøg}‚tŠÎ,œ~Ðá™,ƒ,œ~
J-‚]Î‚wÅîsæ]ìT~²!‚bä
-g\~‚bÅF,¹6,Áz�',ZÓgZ„ZW,eZÑóóX

Zyœ-V~,»ÈZ0g”åXƒ]»
ÈZÉ45é EGãåX¥»ÈZ#èEEL#åX

¿t�–wWg&Óå EH)ŠÎ,œ~J-(ZÜ½~
|ÇVÅi0+ÏÅ7g~Å7g~Z‚k%æFNØtîg6,Zsx

Y~›âV 1085 Æik,ZW,W_¶XQZ#á
Ðf™|ÇVÆ;B~WŠHÂZsòZW,Z]ZÜ

(X 28 Ðò™7g}-g\~’‰)Wg&Óå EHÔm
-g\Å{ÕƒVÆgZ<Øâ,œ~Ð„ŒÛ\

WäYäÑ¸XÑzqÑzq~ZyßÍVäZ0+Ö

Æ›âVÐ²!yÐ¼ZzggzðyÐF,u
™ŠñXgzðyÐH?̧z{gzðwzs{~Ð

¸XZ7ZZnKM M Zzg D , C , L , X , V , I  

Å7Š}Š~ 1000 Zzg 1,5,10,50,100,500 

¶̂‰�Z³Ô[Ô`ZzgŠz){ÃZZ°ZŠÅ©
Š}Š~ˆ�XtyÐUV™Æn»gWæ¢zg¸
1gc*èÆnª¦Ô̧&Ô¢[Zzg„Æn!*Ç
»gWæ:¸X²!yÐZ(g™ä»ÃZ+{tƒZ�¦Ô
¸&Ô¢[Zzg„�gc*èÆegãCŠ~ßZix�Ô”V
Æö0‰Xe&Òï EFZKz¯"LL²!Exf[

~™ (Arabic Science in the West)  óó~
6,qì�²!yÐZ(g™äzZÑª-g8¿ 34 

å� (Gerbert of Aurillac) ¤/',^WsWgÉë L

ŠÎ,œ~{~~Z7ZLŒVZEw~Ñc*Xe&Òï EF

ÅÂ[ (J.M.Milas)  ät!*]ZZ*5k
"Assaig d '  H is tor ia  de less  Idee

Fissiques i Matematiques A La Calunya 

Æ,] Medieval (Barcelona, 1931)" 

äÌ  K!Zgz8- ÐÜÅìX¸!*] 109 @*104 

X(2) èì
)Yg~(

  (1)   Ibid. P.    (2)    IIrving, T.B.: How Arab Learning Reached Europe, Included: Al-Momin. 

 P, 87, Nairobi, 1982. 

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'
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{{{{0000++++ZZZZyyyy´́́́ZZZZðððð»»»»����áááá„„„„ÃÃÃÃ{{{{::::
™r#Ã{:Å“Š.ï

EGL�áyÔ®Z›ÃÅÒ]
Zzg7ÆÒpÐZyƒ~ƒÐZY�á„Ã
{:åXZñ~Ñ†Z°9.è WEZÍwÆÇÐÔ�pŠ¹(,Z
ZŠd$Zzg�á²åÔ½zp»ŸYg~ƒZåXZ0+Ö~
Z,ßvÌ',açLZMZgWñ�,ÐŠpgnp¸Zzg
ZkÅÂÁ¦H™D¸²ZyÅg¬c*ÃZkDÐ
ÃðŠp:¶X·0†Z°9.è WEÆÇ6,gzÝeZs
ƒññ¨ðäCc*ì�ZkÇ~�á„Ã{:ŒÛ\

ÆÃ{âV~ƒÐ4åX†Z°9.è WEZÜÜÂ1V
»ZkŠg�áëå�ZkÅZkŠpÅà]Z#Ü]

©xJ-âÂZÜÜÅÁe$ZzgÂzqÝ™äÆn
ÅÂ[ (1) ZrVäƒÐ�{j�5z{Š$i©ð GGgh+k

¶XZk»¯̄}wzsÐ–ŠHåZzga~1kVÅ
£zk,ÃgùVÐ=c*ŠHåXZ0+©ÑäÜ]!*Š�á{
ÐpZéªCÙÅ�ZkÂ[Ã²!i!*y~F,À™ä
ÆnÃð¬Ý5YñYèZÜÜpŠ-**ã7Y}å

Zzgz;VÃðZ(¬ÝÌ75åXZk6,Ü]!*Š�á{ä
gZ<ØÝÑÃZk}.#ÖÆngzZ:HXt!*]ŒVÒy

™**"Y:ƒÇ�ŒÛ\~›yZzg·Š~ZSYgT
¸ZzgZy~Zkz‰ÜZ1†ZvZÅ{¨Ðö

G
Ì¸�-**ã

i!*yZh§bY…¸Xz{ZLr_·ZzgzZ�ÛDÅ

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'eZËZ£{y

( 12 )mX Ñ$k,~‚b»Zg»YZzg›âVÅ}.â]

²²²²1111VVVV»»»»ffffzzzztttt””””ÁÁÁÁDDDD

tÂ[a~1kV6,è¶̂ZzgZL®Å4+Â[ªYC¶X (1)   
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$+zªZkÂ[~èÃg{Óx1kVÐzZKƒ‰1
X (1) !*g{1kVÃ7g~§b:Tyn

XŠâVZÇZzg·ŠzâVPZŠzVä±z)±
Z‚E+{ÅôZã~”ÁD»ŸÑzqHZzgÂ1VÐ
ZyÅŠpuŠgz(,|̂Âz{ZL!*\ÆÃ{ä6,
‡ú:g{nZzgZy~Zk!*]6,)“Ñzqƒ̂�
ŠzâV~Ãyic*Š{Zzg�{ÂÁ¦™@*ìXP‚wÆ

P̂ZŠ{·»ZÙwƒŠHÂZk»Ã{:ZkÆ¸ðZÇ
Æ0*kvƒŠHÔT~ZyÆzZ−»Ã{:Ì�áï
ƒŠHXZk§bZkZq-Ã{ä~ŠzâV¸ÇVZzg
W!*îZ].ZŠXÆÃ{ä¦ƒ‰X

¢¸ç
G

L�á„~!*ÑoZxZÜÆâCÙF,+¢‚iå

»x~ÑgT¸ÔXÆ‚B:ZŠZzgZÆ¢
‚içzyÆîg6,»x™DXZyÆ´z{Â1V6,
£zk,Zzgâ1L¯äzZáÌƒD��{èƒð
Â1VÃpzg]¯ä~Ã�áVgTXWy~tÂÁ
fYÅZq-)®)ÆjZáÅY'�ZÝÐ£Z̈zg
o»»x™DZzgZkÆA~(,}(,}zª`
0*DXZyfY~ÔMVä¬U*ãÆÃ{äÆn

£¨Zzgo»»xHìÔŒÛ\Æ·0¼0†ZÅhÕä Ox
g!*kÌ¸�ØyÆ!*°}¸XZrVäŒÛ\~
u™Š{fYÐDqÝHX~7Àê MU*ãÌ�áï¸X

XZÏ (2) |~ƒð 358 Zy™r#ÅzÃ]gpy
§bŒÛ\ÆZŠd$Zzg²!i!*yÆâCÙZzgz¨Zt·0

ZŸZÅ§=ç
EX~Zzg·0ÃZÄB5é EGãÔÂ1VÅä»g™ä

Zzg£«~^zsgTXZkz‰ÜÅ
g¹Å
XZ,**¡Ó4è

G
GEÃXÅ (3) ÂÁtZô[»g™D

ZÌ�áÓz‰ÜÆ4,Šq-ic*Š{¶ÔZy~ZÆ„k
|(ƒÐWÐ¸X 379 |X 295 0/z0;gzy)

ZrVäÑÆn¹ÏÂÁÜXZzgZyÅ
X;:ZŠ~Ô„k0 (4) pzg]Zzg�{¢,¯N

X (5) /zZÅ{¨Ðö
G

Zzg-Š)ïÌZ,ßÍV~�áï¸
%ŠzVÆ´z{t»xúg'Ì™C‰Xm)áB

ZzgÃÒ›Mi™c*0†ZvZÃA$ZÅk5Õä I
Gg~ (6) |( 394

|(äÑÆ;V»A$ÅwÐ»x 427 )áB
(7) HìX

» (Ch ie f  L ib ra r ian )  zÃ{:

Úþ³nþ³þ³þ³þ³þ³þ³þ³†]'

Leclerc, L: histoire de la medecine Arabe. Paris, 1876. Tome I P. 419 (1)   

1292 Ô] 71 Ôm2 @*gõZ!YzZ°zZ>ÉÒ›Ðê!*ÆI0+ÖX` : Z0ZÁè (2)   

94 Ô] 61 ÔZÅ{-ö
EE:$š0î EE

GGZ
Å)Í-.ø

G
Ôm 362 Ô] 106 Ôm 1 Z0ZÑ!*g:ZÅ5À)Ïî

G
G2[ZÅ}ÏîGÔ` (3)   

886 ] Ô343 Ôm1 @*gõZ!YzZ°zZ>ÉÒ›Ðê!*ÆI0+ÖX` : Z0ZÁè     (4)   

76 Ôm 2 ZÅ.«çG~:
$§

÷
EE

ZÅ‹3ïGEÔ`  Ô936 Ô] 397 Ôm 1 Z0ZÑ!*g:ZÅ5À)Ïî
G

G2[ZÅ}ÏîGÔ` (5)   

1529 Ô] 652 Ôm 2 YX` 1955 Z0$h½ð EIZw:Â[ZÅ}ÏîGÔïZÅk5åGO³]ZÅšŒégZ;ÔoZØCÙ{Ô (6)   

1536 Ô] 6552 ZsX` (7)   
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Ç{¢¸ç
G

L�á„~ƒÐ(,ZÇ{ŒY@*åXT6,Ë
{mWŠòÃHgHY@*�Ã{ä~ÂÁ»g™ZäÔ
¦™äZzgZyÅ™«»f)ŠZgƒ@*åXZ,„z
Ã{ä»ÔT»**x&Ò5å G

GåÔÒyì��á„Ã{:
egÑÄÂ1V6,ŒåTÅz„~ÜsÂ1VÆ
N*?ZzgZyÆWüÆZ�Yqg`¸Xtz„
aZ:ZbZ6,Œ¶ZzgCÙbz~�k�kzgt

X (1)¸
šµ�á„Ã{äÅt
¬]ËIÅ˜õE6,FF7�ÔYè

Zk~&Ã{ä�áï¸)X»
f™Zz6,ƒ[ì(XZÇ¹Ïg¶

1VÆ@*̀zVÃZyÆ”w Š}™Â
Æn5™@*�æ¹˜´~5
@*;”{Â1VÅˆl~u¤/ŠZV
gTX´z{',,ZyÆ{múÒ}
‡CÙ{Ô:ZŠÔŠwZzgZ\gt~xîg6,»x™DZzg��
5ÂÁZy»V~@*;ƒ'ZyÐZÇÃi™DX
eZŠt�ZÇ‡5ÐpŠÌ',ZÓgZ„gZ‚gnp6�

Zk!*]ÐªCÙì�Zq-ŠiZÇäZq-'ÃZq-DÙZg
ŠbgŠ}™ZkÅÂ[»zZū¯gUyh+1XZk³I~

Æút_./»g�Ûâå�'Æzí)²Zt(ÆOñ
¬Z0+Ö~tÂ[!3~î E0áŠ6,WñX

¼ßvZ,Ì¸�ZLîg6,ZÇÆnæ¹
˜´ÐÂÁZCb™ä~'wgTXZy~tßv
Ì�áï¸:Z0§yZ0+©�̂~}Ô̧ZyÆ´z{

Z0©[Z;~¸X:ZŠ»
gz¨Zt§{y**òÌ¸
X(2) »x™@*å

ZÇÅg¬c*~t!*]¬xîg6,
g¶�T\Bú
I

Ã
!*Š�á{J-g‚ðqÝ™ãƒCc*ZkÅÃ~ZY£xqÝ

™**ƒ@*z{ZÐÃð**ŠgÂ[Ô�ZkÆ
Ã{ä~ñ�Š:ƒCÔ7™ŠêZzg

Zk§bZLÑ~»x[ƒY@*åX
ZÇÆÇ{ÆfYÌZK@*c]Zzg
Šv**Šg£?Æ°Z77H™DX
ŒVJ-�›âVÆ´z{ŒÛ\Æ

íVÆZq-Z=äÌLLZ0+©
íVÅÏzVóóÆ!*g}~Zq-Â[

7Å¶Xt¹�{Â[¶ZzgZkÂ[Å$+zªZkä
ZÇÆ;VZq-{m£xqÝ™1åXZ0G`äÔ�

ß/ŒÛ\Æà̄}zgc*Æ!*°}Ô̧ZÇÃZK¹Ï
@*c]7XXZrVäætÐ¹ÏÂÁZ0+Ö
~vXZzgZq-�{Ã{:¯c*XZ0G`ZôƒD~
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249-250 Ôm1 ZÅ.«çG~:
$§

÷
EE

ZÅ‹3ïGEÔ`     (1)      

X202 Ôm 1 YÔ` 1963 Z0ZÑ!*g:ZÄCÏî OGZÅn.çGZYÔ…3œî EG@ñ÷ÔZØCÙ{Ô (2)   

 Gayangos: The history of the Muhammaden Dynasties in Spain. Apendix Vil. P. XL                   

605 Ôm1 ZÅ.«çG~:
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÷
EE
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{m~g3ƒZ ÑgƒD¸XÑäZ7ZLr854è EGEL

0ZÒg_0Z‡Z
ÄBo-ö

EIEäÔ�−zZyÆg	 X· (3)å
Á@*;XÔX~Â[ zZá¸ÔZÇÆnFÂ

XZÏ§bŒÛ\Æ`s0 (1) LL,>ŒÛ\óóÌ�áïì
}ZÅšhé EãäZ̀>àÅ¹�{@*gõèZzgZÇÅ}.#Ö

]]]]ÖÖÖÖ³³³³ÛÛÛÛÃÃÃÃ^̂̂̂…………ÍÍÍÍÊÊÊÊoooo]]]]ììììffff^̂̂̂…………ÒÒÒÒçççç…………éééé ~7ÅXZkÂ[»ÄZyå:LL
óóX ]]]]ÖÖÖÖffffnnnn³³³³††††ééééææææ]]]]ââââ××××ãããã^̂̂̂ææææÊÊÊÊçççç]]]]ññññ‚‚‚‚ââââ^̂̂̂ææææ]]]]ÎÎÎÎ^̂̂̂ÖÖÖÖnnnnÛÛÛÛãããã^̂̂̂ææææÆÆÆÆnnnn††††ƒƒƒƒ]]]]ÖÖÖÖÔÔÔÔÚÚÚÚààààÚÚÚÚßßßß^̂̂̂ÊÊÊÊÃÃÃÃãããã^̂̂̂

XZ£0·0�Û`äÔ� (2) |~ƒZ 377 Zy™r#»ZÙw
ØyÆg	zZáÔ̧ZL¯x»ù·ZÇÃ@!îGGS5

XzZŠ~Z)g>Æz¨Zt·0-ŠäZ�ÛiÆ'ZB (3)å
XZÇä (4) Ð0Zq-Â[è¶ZzgZÇÃÅÈ¶

Z0Z“g†Zv0·&ÃZ0+ÖZzgætÆZñ~#Y
|ÅlV 352 ÆZÃgÅ¦zD+z+6,âñgHZzgZÏ¯6,

~ËqÐZkÃIŒÛZgŠ}Šc*åXÂ[ÅŠÆˆ
(5) Z0Z“g»ZÏ‚wZÙwƒŠHX

ZÇÅÂ1VÐ›ZzgZyÆ”w6,"Šg$
Šzªya™**Š3z}Æn:åÉz{ZyÂ1VÃ
!*‡°{7,J™D¸ZzgZy6,c*ŠŠZÇâ^™DZzgZy
Æ!*g}~**ŠZ:ZÖ§ìwÌ™DXˆ~Wä

zZáfYÆnZyÆ’k,™Š{â^¹»gWæU*"$
ƒñZzgZrVäZyÐ¹ÃZ+{ZVc*XZÇÆtâ^
ZkZ%ÅÎŠ?��z{¬ÝBäÆzZª�¸X

z{ZLZk¿ÐDzïÆZkZz‘£x6,´
ƒñ˜VËŠzu}ÆnÔ&Z+„ÂÁx
ƒVÔ)¹ŠØZgåX

Tqg]~ZÇ»Ã{äåz{¼²CÆˆ
**»°ƒ̂ÂZÓg-V~ÂÁZq-Šzu}ÆZz6,gÄ
Š~IXŒVJ-�'×h+Â1VÆn!*ÇRö:
g„XOçÃ{:ÃŠzu~(v™**7,ZX)ZkÃ
{:ÅÑ»Z0+Zi{ZkÐÎ��(ZkÆv™ä
~bâ{µ‰²{à®ZŠ~ßvÚZk»x~
ÑgìXÎZö6,èƒðÂ1VÔ"¤]�Š*Zzg

g̈KpVÆ’k,™Š{¸Zzg{mÂ1VÆv™ä
~ZY{™z‰Üwç MsƒŠHXZkÅzzªCÙì�ZyÅ
0+g]ZzgB#Ö&4ø EGI

LÃ¶X¿t�Oy+~Ð
ÂÁ¦™äzZßVäZkÃ{äÆ!*g}~t
¹ì�LLZ(**ŠggziÇgÃ{:Zk™ÒZgn6,Ãð!*Š�á{
¬¦™e:ˆ~XóóŒÛ\~Z,Ã{ä»z�Š
ÃðÐz¾d$!*]:¶T6,¹ªZãƒXYè
�á„{0+ZyäZkÆ¯ä~ZkŠgœÜsÅ¶
TŠgZkz‰ÜŒÛ\Æßv¬xîg6,™gì¸X

)Yg~(
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 XtÂ[£!ógäìïâ~F,À�áùÅìX 1400] Ô114 Ôm2 @*gõZ!YzZ°zZ>ÉÒ›Ðê!*ÆI0+ÖX` : Z0ZÁè     (1)   

1367 Ô] 587 Ôm 2 Z0$h½ð EIZw:Â[ZÅ}ÏîGX` (2)   

331 Ô] 140-142 ÔZÅ{-ö
EE:$š0î EE

GGZ
Å)Í-.ø

G
Ôm 2 Ô] 11 m Ô1 ZsX` (3)   

112 m Ô2 ZÅ.«çG~:
$§

÷
EE

ZÅ‹3ïGEÔ` (4)   

884 Ô] 319-320 ZÅ{-ö
EE:$š0î EE

GGZ
Å)Í-.ø

G
Ôm  Ô542 Ô] 137 Ôm 1 Z0$h½ð EIZw:Â[ZÅ}ÏîGX`     (5)   
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(60) ‚‚‚‚JJJJ

ìlÆz‰ÜWÀ]-ZvmzÅÅ/Igu /
â{¶X 6 ‚w 60 

h!*Š�á{˜$äZLû6,�i+>.ç
E

EGL°wWzm,ZV /
^V‰X 60 Å¶Zk~

ŠgZ» 60 Zq-)z~ZÑHq[~CÙiZzt /
X ƒ@*ì

Zq-]~‚J4ZzgCÙ4~‚J²ƒD /
�X

�áŠ~Å‚^,‚D{ÃeZ��©¹Y@* /
ìX

#ÐÎJ-

F„kQ~ Ÿñ8aþ³þ³^¨Œ

˜̃̃̃$$$$



',kÅ/~ƒZ 60 |]ëŠZ³U*ãò»ZÙw /
åX

ZK̈ãŸ~ZânQƒCì�ZkÐ /
â\Å‚JeÒV»gƒ$Ë�X

é°‚ÅgëgÐZhMh�X 60 ½F, /

0yi}Ð‚JkH(,ZìX /

Y~gzkÆzik, 1964 ZÅ5½gö GÃd-BèGEEZÆ', /

',k¶X 60 ZW¶ÂZyÅ/

@*g+
÷

GE
LZsx»îsF,+ŠzgÓ#Ö„ÏÑ /

â{J-Ñ 4 ‚w 60 Z
Å.h43¸ç

GE!*v»g;ìXz{
gì¸X

YÃƒZX 1938 Z6,s 21 ´)ZDwò»ZÙw /
',k¶X 60 ZÙwÆz‰ÜZyÅ/
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Å´#ÖXXXìX (Resistor) '×ZØ X1

)Z³(

)[(

)`(

)Š(

Å´#ÖXXXìX (Capacitor) $½3ªî
IOE X2

)Z³(

)[(

)`(

)Š(

Å´#ÖXXXìX (Inductor) Zâ!¤/ X3

)Z³(

)[(

)`(

)Š(

Å´#ÖXXXìX (Memristor) 
!-,ç G7 X4

)Z³(

)[(

)`(

)Š(

Ÿñ8aþ³þ³^¨Œ¦ZºZÔ**0+l,

Z¼Z7-´O]
Ã̂,
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Å´#ÖXXXìX (Diode) eZ-e X5

)Z³(

)[(

)`(

)Š(

( L i g h t  E m i t t i n g ZsZ~e~ X6

Å´#ÖXXXXXXìX Diode)

)Z³(

)[(

)`(

)Š(

( N P N Z+8Z+R,Z’ X7

XXXXXXìX Å´#Ö Transister)  

)Z³(

)[(

)`(

)Š(

Å´#ÖXXXìX (Thyristor) å],7 X8

)Z³(

)[(

)`(

)Š(

Å´#Ö (Transformer) Jw X9

XXXXXXXìX

)Z³(

)[(

)`(

)Š(

Å´#ÖXXXXXXìX (Switch) J X10

)Z³(

)[(

)`(

)Š(
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X)Z³( 1

X)Š( 2

X)Z³( 3

X)Š( 4

)Z³(    X5

     )[(    X6

X)Z³( 7

X)Z³( 8

X)`( 9

X)[( 10

Ÿñ8aþ³þ³^¨Œ
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â�Zã~â¡9Ze}ßyÅZq-&ëEN!*ð8-
Y~ 1791 �á\~Zq-‡œÅwÐ5ixåXz{

Zq-¾d${0+Zy~aZƒZX‚„Ð¹
!-Bmø

G
EO'×Z`

åZzgCÙqÆ!*g}~Z§g™@*gLåXCÙqÆ
!*g}~Y+ÆgztäZÐCÙz{Â[7,"?âbH
�ZkÆ;BWmXZzgQZkä³x™1�z{pŠZq-
Â[’k,™}ÇX

9Ze}Zq-‚0ZVåX
!-Bmø

G
EOZzg”t'×Z`

ZÐ$»41¹ÿ GEZzgZ¼z$»41¹ÿ GEqzVÆ!5¿.ç GEExZzgZ7`ä

zZà¸]ÃK?WâŠ{g‚rXZ+qzVÅ6,Ä7,@*w™D
ƒñZÐåZ(Ckƒ@*�‚&4hé JEŠVŠ!*î~åc*Zk

§b6gƒŠHå�ZkÆÓxF,¦gÃZ½ä»ñµ7

ïeXZkäZq-Ši¹å:Š*Ã¥x7�ÄìÑ]

Zzg¦gZ]�‚³»x™äzZßVÆf~V~Z½D
�Ô{ñÙZzggZiŠZg~ÐÃŠñYD�ZzgZkÅ

zzpŠZyÅ”h+WZzgtY,̂{ƒ@*ìZzgZ•ð»x[

zZu]~Ìˆzm,ÔZyzVÔpZ¼VZzgZ’Zð}ò»
Šk°œÌißg]Z(g7™YX

Y~«',¹ñR,¯ä~»x[ 1831 z{pŠ
ƒŠHX�is{~ÌZ4ŠâVZÏ§bÅZq-ñR,¯ä
6,»x™g;åXOçZÐÌZkZXŠ6,™i+^Šc*ŠHX

Y1887 Y~ñ].zVä'×h+4~aZÅp 1837 

~æÑ&4hÕä
HGäZq-Wß"545ë

EGHEY™.$)Z}Ï(ñR,¯™
i',Š„»x!qÝÅXzg:ZkÐ¬“WzZàÓx

Ÿñ8aþ³þ³^¨Œ  ¤CÙµgÃgz¹

xZXŠZ] 100

',¹ñR,



50   2018 mâx)Ô5Š‹ ‰^ñß‹ QgŠz

ñR,zV~eZ],l™.$)e~Ï(ZEwHY@*åXe~
ÏZ¼uñR,Z%MÆZq-ß;gåée-y7g^ä
ZXŠÅ¶X

e~ÏZzgZ}ÏÆŠgxy�Ût'¹¢zg~ì
YèW`Àic*Š{F,ñR,,Z}ÏZEw™C�Xe~Ï
Å4+zŸs#šm,Æfg)ÅY$ËìXšc*V
',t0*l(Ñ])Z¼zÑV$¸ei(Ð½~ƒC�Zzg
Zy~ŠJ]ÆŠzZ•}gÇƒD�XZyŠJ]

Æ•zV~Z',¹pZmƒD�Xš~»Zq-uZ
ƒ@*(Positive) ZzgŠzuZµ (Negative) t

ìXð',Z{gZ„Zq-„‚~¤/Šl~gSìX
ZkÆ',@Z}Ï&B5Òý

G‚~Zkz‰ÜWÐ
YCZzgzZ:WCìZ#Zk6,ÃðïFyZy**Ç
HY@*ìX¸zzì�Z#ïtÃ',¹gzÆ

Šgz6,ñhZY@*ìÂZ¼Z4, 180 Z¼Z4,ÆŒÛd$
„Š‚~Õ”�XpZ#ïtÃ!~Ð
¤/ŠlŠ~YCìÂZ¼Z4,WÐZzgú�Šwgz~
Ô�X

9Ze}ÅZ’Zð»x!ŠzWÑ]Æ‚BZÐ',¹
ñR,Å§sáˆXz{ZÐLLÚ',¹ïF¤/ŠlóóH

åXtŠgZÝZq-@*gÆ¤/ŠŠZ],z~ïF¸]ÅÚ
YJ-z{ZL
gŠ!*]» 1831 ŠZ],z~w•¶Xp

bCÙ{:™eX~Zkä',¹ïFZâq

Šgc*ÄÅXZÏÆŠ!*]ä].h+ ( Induct ion)  

ïF(ßYÅãCŠg¿X
Y~„ZkÅZq-ZzgZëF,+Šgc*Ä!3~î E0 1831

áŠ?WðªðÅZâqc*aZöZq-@*g~Šzu}@*g
~ñ�Š',¹gzÆ',¹ïFZW,Æ³~XZkbCÙ{
Æn9Ze}äZCLLZâàŸóóZEwHXZâàÝÃ
ªZ¼uR,Z$i¨é

EEg%ŒY@*ìX
ˆZiZV9Ze}ä¼ZzgŠ!*]»ŠzgåHZzg

( M e g n e t o Zk~ïF',¹Zâq
Šgc*ÄÅXZkät Electr ic  Induct ion)  

»x!(,~eÑÅÐqÝÅX¬ZkäŠz@*gzVÃ
óƒñgZ‚Æfg)@*ÆÅZq-e‹Ð�hZX

e‹Ã̃h}ÆË‰ïtÆ̈~¤/ŠlŠï
ƒñZkäÚeZ],l™.$)e~Ï(»x@{HX
tªZ•ð{xn»¾ñåXZ4Š!*]Ð',Z{gZ„
Z¼uñR,Ô¾ñZzgR,Z$i¨é

EEg%¶X
(Electromagnatic 9Ze}Ô',¹ïFZâq

Ô',¹ïF¤/ŠØVÔ I n d u c t i o n )  

ïFy~ZW,Ô (Electromagnatic Rotations) 

Ô‡[ïÞ (Magneto-optical Effect) 

Zzgì¹g~»ÌŠgc*Ä (Diamagneticism) 

à{åX
',¹ñR,Zq-Yg)Üc*Z2Z:(Ðx/ìT
Æ!*CÙŠJ]»Zq-Ýsƒ@*ìXZ0+gnƒð@*gzVÆ

Ÿñ8aþ³þ³^¨Œ
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ˆZzgZq-ïtƒ@*ìXZ}Ï)0*zg(@*gzVÆ
ˆ~½™äÐ}VÆŠgxyït¤/Šl
™ä4ìXtïtZq-�áÅ»zƒ@*ìX¤/Šl
™Cƒð�áÅ¹Ï0VÃw•Š¶Å¸]gBb
ìX‚Š{/V~ëtÈMh��',¹ñR,',¹
ÂZ**ðÃ$»41¹ÿ GEÂZ**ð~ps™ä»fg=ìXtð
gZzg�Z[~ÂZ**ðŠîì&ëZ¢zgc*]Æ
_.ZEw™D�X

9Ze}ÅZXŠÃf‚~gOZzg̈g™,�',¹
ñR,Z[¹VV_ìX¹ÐßvB��Z7
gzi%{i0+Ï~',¹ñR,ÐZk§bzZô77,@*T
§bŠvZXŠZ]Ð7,@*ìqÑègzi%{i0+ÏÆZy

lZñg~z{ZkÐZ.Š{™gì�Xøg}

yzV~ZEwƒäzZà¼Š0VZzgWÑ]~

',¹ñR,„»x™g„ìXZy0VZzgWÑ]~

ZEwƒäzZàñR,zVÅÕÿZzg‚,̂ZƒD
�XtZÓZ0+Zi~»x™C�XgeµñÔ

Z],,:ÔzZÚáÔelzZÑÔ4gJ-¼ŠWÑ]

',¹ñR,Æ%ƒy5�X

Z¤/p¹Ðßvt7Y…�',¹ñR,HƒC
ZzgH™CìptZXŠ].h+iâäÅÆF,+ZXŠ0

_ìX
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T.Davenport.

Electric Motor

No. 132
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Zq-y~g	zZàßÅªVZKÓxpgZuÃ
ïV™3C�ppgZu0*äÆˆLËZÐZ\

™äÌ7ˆXtqZyÆ;V(,~ZëìX:
Z#ËíÃZhDZhDYßV~ß»fí{Ã

WYñÂzZ:ZLy~YCìZzgy~Šzu~

HVÃÌZkÅZ:qŠîìZzgW\Ã$¨45é GG
GEStÍ™

ª]ƒÏ�ßÆfí}ÅŠzu~HVÃZ:qg³
Æfg)Š~YCìXÓxªVg³™äzZà$

À�ö OÆ
¤/ŠZCbƒYC�ZzgŠÙ„ŠÙz{Ìz(„g³
Ñzq™Šî�XZ[z{ÓxªVyÐgzZ:ƒC
�Zzg',Z{gZ„z�VYCTÆZ�ág}Šñ‰
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¸XZyHV~t‡/0*ðYCì�pgZu»9
£xZzggZ3ÌŒÃXZ¤/íŠZ],zVZzgÍÑðÅ
^~g³™}ÂZk»Ètƒ@*ì�ß}Wk
0*k„ìX

zZ:WäzZà$
À�ö OZ¤/Šxhh™g³7™}Â

Zk»Ètƒ@*ì�ß½}Yw½ãZq-Î¢a
ÆÃA6,�XZkg³~í¬ŠzhCƒð¦ñ

gc¹ì�Šzu~HVÃgc³™ä»Z�ág{Šî
ìXZÏ§bZ¤/Zk¦|~ŠzhäzZàHVÆg³
»gcZz6,Å§sƒÂpgZuÅˆlÎg`Ægc6,Å
YCìZzgZ¤/g³~Šx»gc!*g!*gnÅ§sH
YñÂ$¨45é GG

GESßÎg`ÆgcÆ„ŠAÇXg³Ågëg
ÐÌpgZuÆ£xÆÃA»Z0+Zi{Îc*Y@*ìXt
ÌZ¤/¹!gëg~ƒÂŠzu~ªV™YC��ß

}Wk0*k„ìZzgZ¤/Ã,ic*Š{ƒÂg³Ågëg
ÌæëƒCìpZ¤/ßÅlZg¹„ÁƒÂ:zZ:
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WäzZàíg³™CìZzg:„Šzu~ªVZkÆ
‚BpgZuÅˆl~Ç�X
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Ð(,~7ƒCZKi0+Ï»W¸i¤/Š}Ü^Æ

Z&+}Ð™Cì�ZL#}~o„Š3ðŠê
ìXÃMÆZ&+{Š¶Æ&Šyˆt(Y@*ìp
tZq-åí7ƒCXtCg8-»B~6ƒ@*ì
TÅ:ÂW@ƒC�Zzg:„N*4tÜsÈuÅ
pZé‡ìg‚rìX

ppgZu!*ÇZkÆ;B~ƒCìXZq-
(,}uzZàíZyÆ#zV~!*g~!*g~YCìX
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