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YVā»[‚i~Æˆ6,¬xîgÐwdÈZ3ÿXL]4ï NEOG»$hÒû

GOìXpZ¤/ëÌpŠÃZk
»gzZV~÷áï™äÅÃÒ™,ÂtÃðÂÏÂ7ìXZ¢ä™**S-~çw
¯kÅÃgÏ»!Â[~Zd|]ÅZq-ÃgÏÆ÷áï™ZäÅÃÒÅì�‰

Zx[Æ¬zyÐZyì÷áïƒÏX»y7gÆ‰Zx[èZ3ÿXL]4ï NEOGäZµÐÂ!
^~ZâxZ£gŸÆÓ]ÃT™ZÆ÷á$ÿL»[™äÅÃÒ�Ûâðpz{!*gWzg:
ƒðXZkÅzzÌ™~WCìXZq-xÂ[Ã÷á$ÿL»[™**¹ÂìZzg×Á

21



c*ŠÇggŸ4102Y312Y 410 c*ŠÇggŸ

?ZWŠ‹|]ñÑ**?·1Zv&~ëŠ~ŠŠ~mZ°¶z;ÔŠc*"0î EE

Æ!*g}~ÃðzZãñ�7gnp¸Xëzò1~~ZzAiâäÆ‰ëzòZk
§iÆïYNÐXpøg}Z»',äZ~xzƒÅgZ{ïàZzg!*syLZhZgxZ:tó~

LˆxZā}ó6,|]äæÜZzgzZã¤jÜ]Šg`�ÛâñXZ¹Æ™r#iZŠ}
÷|]6,zW·&ŠZ£1~&~XÆa0791YÐ¬Zd|]Üs

LLñß~Z£gŸ%jxóó¸Ôp|]œ·ñ.²Z%<~mZ°¶Æ¦:§ƒ̄Zzg
Z¹gZÆ~á™Zd|]Ð”gs™ZäÅ$+zªW`|]6,zW·&ŠZ£
mZ°¶Lâ8çXLgçc*]óBD÷X

Z!W!*Š~|]´)†ZÃ°&~mZ°¶Æ¤/Šz;çVä=ÍZeZ%Å
ÃÒÅZzgZ¹ZL{ä~Ñg™**ÑzqHXZke~**g{ÆZq-Š-È~ñß~ä

LLZÅhÓëZ�°ŠgÝ†ZÃ°óó**òÂ[èÔT~tU*"$™**e;ā|]´)
†ZÃ°mZ°¶z;çVÐÃc*Cîg6,5÷XZkz‰Ü|]W@I´)÷á{·Ô

Z°Ý„ÏZhÁ~mZ°¶ä|]´)†ZÃ°mZ°¶ÐZke~zZãëzò
qÝKZzgZ¹÷áùHÔTÅ$+zªz;çVÅ‚il**»xƒðX

z;ÔÅ]÷áñÔ{ÕƒV6,÷~ÃgBb÷Zzg7g~ÃÒ™C÷āZy»Ãð
:Ãð�ÛŠøg}4-āõ

XGm|Yñc*øg}ËŠZgZ‰x»¤ÅïELD0Yñc*Ëz;!{0+ZyÐ
g_0î IG0ZiŠzZ`~ÝƒYñXZkaZy{ÕƒVÆZZãDÆa…ÌCÙe
ÃÒ™ãec�øg}xYZ3ÿXL]4ï NEOGÅc*ŠÇg÷X

¨̈̈̈

Zd|]ZâxZ£gŸ‡Šg~ŠkuøZÐÎ{Õ÷åîgÐââkZzgæ
÷ÔZy»;ƒÌ�Ûz¼gçc*]»Zëfg=ìXZÌ Associate e7g}îgÐ

¹Ð´ºZ,÷˜VZd|]ÐåââksË7ãc*ãpZy»;ƒ
7ìXZ,´̧VÅ‚ÂzÅYñXtŠ+ÅÌ}.#ÖìÔDZZyÅÌ»zlì

Zzg�Ûz¼gçc*]ÅÃÒÌìX˜Vøg}xYZ3ÿXL]4ï NEOGÆIguŠx7íÔz;V
wdÈZ3ÿXL]4ï NEOGZLŠx)äÅÃÒ™D÷X

Z�ÆjZáÐt!*]zZã™Š~Yñā|Z]ß5äZLZLŠzg~$+èÖV»
¾]åIOzæÆ‚BgŠ�Ûâc*ZzgZLo}~¾Šgz!3}Òï G

E¸XZ¤/Ãð™r#LL|Z]
ß5}™ZxZzggŠ$+èGVóóÆÄZyÐZq-d6,z�»g™Š,ZzgZk~Zí~Zd
|]ŠkuøZÅZk!*[~W@Z:»zØVÃ,ÐZzgµZ0+Zi~7™,Ât

gçc*]ÅÌ(,~}.#ÖƒÏZzg‰{Õ„6~#ƒðc*;ðˆZkß.»æÜ
Z0+Zi~ZiZ!ƒÇāZd|]Ô|Z]ß5}™ZxÅgzlÐŠg}Zµ÷XfgZÏœ
ZzgÂzÐZkñçq6,{™ñZŠ;BWYñÇX

¨̈̈̈

¡¾æ
E

LgŸÆ¬gsÆaCÙ́ºÅZkúc*V,Ãza¯c*YñXÆ
„~gZÆZâxZ£gŸÐgìƒVZzgZrVäV]43ï NEGGZzggœ$+èGV~úc*V™ŠZgZŠZ
HƒXYVāZLyÆ!hÐê O),gÍVÅ!*]ÐZïg™**fgZÂƒ@*ìXZk,Æ

Z°gzÃc*]Å7¿Æˆt!*]gz×ÅYñāZd|]ZâxZ£gŸä#V|]
Å§bZkyZy~‡Z+Z:™ŠZgZŠZHìZzg#V),gväÌZd|]ÃZ3ÿXL]4ï NEOG»
‡Z+Ôg{úZzg),gvtHìX**qäZd|]ŠkuøZÆ¬gsÆaZk°ÃF
(Wiâc*Zzg8¬\¾/@s0*c*Zzg(,}ÆZzgµ}ò',WæƒñX

¨̈̈̈

CÙ́ºÅd-ö NEO{ÕƒVÐgZÆ'×h+LZzgzWKYNZzgZy~�**zZ�
ƒVc*$+èIÆç5]ZyÆ‚tåîgÐzZã:ƒVÔZyÐï™Z~xzƒÅ
gZ÷ïàYNZzggCgCZyÆ‚tèIÙ|#ÔøgZ$+èÖVÐZNŠ~Z%sH
ì?…ZyÐŠzgYVgxec?t‚g~!*'zZãÅYNX¹ÐZ�ÛZŠ÷�ZK
**zZ¢§ö

GE
Å$+zªtç5]zZãîg6,™70*DZzg)zVÅ‚iØV»W‚ãÐDgƒ

YD÷Xøg}),gÍVäÌZkÕ6,»xHìZzg¹Ðf~D{âZŠzVÃz;šMÅ
]÷ápVÆ!*g}~æÜZ0+Zi~!*zg™Zc*ìX|]è&4pî EGI0Z3ÿXL]4ï NEOGñÑ**ºZ
‡Šg~gç~ÅLZhZgxZ:tóZkÅgz×VwìXµZzg3,xZ0+Zi~Z~xzƒÐ(,}
Šzggk}òqÝƒD÷X~ZkÅÜsŠzVB7™@*ƒVX

41



c*ŠÇggŸ4102Y512Y 410 c*ŠÇggŸ

!{‹¨é EñfZ‹«W\÷
@@@@****`̀̀̀ZZZZÕÕÕÕ====YYYYdddd????ZZZZWWWW‡‡‡‡èèèèZZZZ????>>>>°°°°ZZZZ::::´́́́))))ZZZZººººggggŸŸŸŸ‡‡‡‡ŠŠŠŠgggg~~~~ZZZZiiiiCCCCÙÙÙÙ~~~~ææææØØØØZZZZ°°°°àààà

q-äTÃq-¯c*W\÷ !{‹¨é EñfZ‹«W\÷
ZKCÙp!~ËW\÷ W\6ÃðƒY7
YÈWŠxYÈjZW\÷ W[zÉ~âgÅ«™y
),xWy»QYÑW\÷ 8jèELZzwÅ%›ZzB
z{lZr¬ÝWgZW\÷ ÑkVJ-TÅ#gzÝ
z{'ŒWgZW\÷ ì#T»9-.ç

E
GLŒ~

i"3ï GEGL²lvW\÷ id$zi+{uzõ{HV
™r#¸¯zZŠÌW\÷ **il²lzz‡§²âV
T~Ah»ā{W\÷ W\ÅÍ}.Z»Ws
ā{ÇÓh¬\W\÷ W\Ågze$ìŠh+Z§}.Z
‚g~Ë»ÜāW\÷ W\Ãg[äHZCÔ
ZK{§�¯c*W\÷ W\Å{§¯ñŠz˜V
YÈYVYÈ}W\÷ YVÂðY**VŒÛZ§YVÂð
6,ŠzV6,ŠzV~ƒh+ZW\÷ (CÙÚ~YV0™.V
YÈYV÷~ÕW\÷ W\ÐpŠW\»‚bƒV~
G~àÂŠ¬W\÷ W\ÅÍÃŠ¬YyŠ~

',Šg]Wæ¢Z(=ç EXLÎZw
ƒ>Zº»ŠZ@*W\÷

¨̈̈̈

²µZd|]~',~ÑpÆZ0+gZq-(,};w~LgŸZ&¾æGE"54jè GEGIEó»ZÈx
HYñT~Zd|]ŠkuøZZzg{âZŠÒZd|]Å]£?/Zzgñç¬CZ±g
ÐŠgzÈ~™ÆúöÆag¿YNXgçc*]6,˜V˜V»xƒZìÔZyZ�ÛZŠÅ
£?ÔZyZŠZgzVÅ£zk,Ì�ÛZëÅYNXZd|]Zzg{âZŠÒZd|]ÆŠv
r»]zWU*gÌZk;w~ic*g]Æa7KYNXtÌZJVZzg[âVƒÆ
a¬g½gŸ»Zq-%æFNæfg=ìX

¨̈̈̈

Zd|]ZâxZ£gŸ‡Šg~ŠkuøZÅ„~Zzgd}.â]Z�xŠ¶zZá
|Z]ŠZŠzŠéZzg,zZÅxÐ"*iƒ™¡ßzZv»x™D÷ZzgZLZâxZ3ÿXL]4ï NEOG

¬Ôâ{èg‚ªÆ—g2+go]7™D÷Xpj,Z‚ÛZðÐ_."Zzg7Õä EL0*D
÷ÔZkaZd|]ŠkuøZ6,̂kdZzg¬g°}.â]Z�xŠ¶zZáZ�ÛZŠZzgZŠZgzVÅ
¾îgj,Z‚ÛZðÅYñZzgCÙe¬zyÐâZiZYñX‰Zx[uŠ$~»“{™D
÷ÔZy»t“{Šzgƒ**ecXøgZuÂ'tƒ**e’āC

?ä�Ó°ðì:¼10*ñ
Z[ÂáŠ}Æ¸»xøgZIZ

¢3ú
E

GELgŸ0*Ò{z@*È{gìXW}!ZW²ÆZkŠ¬×Ä6,ZK!*]»™@*
ƒVC

Š“ÌW!*Š™eZáF,}éyä
÷}Šw6,Ì',kZ}Z%æEL!*gZÈgŸ"

///
ZZZZÒÒÒÒ`̀̀̀····GGGGââââgggg~~~~ÅÅÅÅ}}}}....ââââ]]]]ÃÃÃÃ@@@@››››ààààzzzzrrrrqqqq----

dzóC‚w**)LLc*ŠÇ§gŸóó4102YÅZ÷á®)2Š´zZ÷á�}.â]6,gŸZOò
Æu',Z{ZÒ`·Gâg~™r#ÃIgu!*Š2@›àzrq-7™D÷X

»+$:·xVâ>Ô*iZ£â>ÔñÑ**·Zg”IkÔZ1iCÙ{gç~)-Æ(

61



c*ŠÇggŸ4102Y712Y 410 c*ŠÇggŸ

LLZgŠzi!*yzZŠ[Å@*gõ~t�Ûz¦/Z“Z•ðZ\k**uìāÆÃZŠ!Zzg/
wÐÃZ0+ZiHYg;ìX:ÂZŠ[ÆñgðäZkÅ§sÂzÅ:ZkÆ0
Åg~îg6,ZKgZ}»ZÖgHXóó4C

�w~™r#äT�Ûz¦/Z“Å§sZ÷ág{HìZkÅ¿,tìā
ñÑ**qà"äZLàÒWÃtLLl%î0÷á²~óó~çwÔš~Zzg�}Å@w6,
Á™WÅìXZyÆçT$zÕ÷Å¶KyŠ„ÌÅìZzg¼Z&ktg}Ì
Šb÷pÆ»8E+™{™**ÌZ,VäÍZg{7HZ#āpŠÌ¼ê}÷X

ZÏ§bZgŠzÆŸiÕŠæZ−+Z£äZKu)&"LLZgŠz÷á²~6,ZuÃóó
ÆŠzâV”V~ÓxZ0½K»**ŠZ:‹t7HìXuÂtìāWt÷á²~ZzgZk
§bÅŠzu~yZÃC÷á²~6,ÌZÖ§ìw�Ûâc*ìpÆ»E+™{™äÐÅg~îg6,

°æ
YNm,HìXZkÐzZãìāZk×x~ZyÆÓxçÜ**Š+"]k÷Zzgˆ
zZßVÃÌZy„ßÍVÅ$¨Ò5å

GG
GLYæ~ZKZŠ!i0+ÏÅíe$ÃWðX

Z(YVƒZZkÅµ~YäÐZ0+Zi{ƒ@*ìā‰ßvZkÅˆÆmÐ
ÎZwZVD÷āçwÔš~Ô�{Ô%šZzgg!*¦ÅZKZq-454-ö

XGJGÙ|#ì1ÆÅÃyÏ
ˆì?Zk»Zq-‚t»Zzg¦J‚�Z[tìālxZiwäÆÃËºmˆ»
0*ÈƒäÆOñÓxÄ~Z0sÅ4543ð XGJGV~eRYäÅ¡~&&«�Ûâð
÷X¸zzìāçwÔš~Ô�{Zzgg!*¦Å4543ð XGJGV~Ñzq„ÐtèYg„ìXp
çw»gz\g8-ZkÃ¼ic*Š{IWc*ìZkaZkˆ~XV»zZ�ÛZŠ!uâtMìX
QtāÆ»ñçq@z—»Ñ]g9*îGr=—guzg¬ÝmZ}>zZ?xÅfZ‹ŠÏ
Ì]ìXZ#z{¬=ÅgØ÷ÂZyÅæbù~ÆaÓxÄ~Z0sÅWl̈zZ
ƒ**„ecXZÝqZŠ!õÍZzgÄ~®Äì�Ë®0*g}Ã§‹ŠzZx«™Cì
ZzgZk~ŠwÉzgÁðÆg8-½CìXZk§bÐŠ¬YñÂZgŠzÆ¾uât~„
z®Æ+²£Í/õ LGÃWD÷X¬ÝtìāC

œā{gz',zì�(×ÇyZV�
¤‰Ü¹VāŠh+»ZˆyZV�

ÆÅ@w
6666,,,,zzzzWWWWÃÃÃÃggggzzzzttttZZZZ££££œœœœjjjj

‚.œg£ZgŠzze+ÚWsWgF
eZË]gZƒZe™-ãzg;Ô¡7gÔ·g

stìZgŠzÅÄ~Z0s~ÆÅ@ZzgZŠ!wZ[J-zZãîg6,³
7ƒmìXCÙŠzgÆZ»',#èGELÄzZŠ[äZkÅÑÂtÅì1ZkÃçwÔš~Ô
�{Zzg%šÅ§bZŠ!w«™ä~¤Š{̄»o]�ÛZë7HìXz,Çì
ÇìZk§bÆZ‹ZÃ]X÷:

LLÆÅgZ{÷á²~ÅJF,+gZƒV~ÐìZzgÓxZ0sè÷á²~~ÐÂ
W×āg{',Šx$Z„Šxóó1C Å ì–w²°

eZË™',"T˜÷:
LLÆÍðZLW\~Zq-åāìZzgZk»yZyÌzWìpZgŠzW
ógzVäÎ"Z²¦ZkāÅ§sÐ',Cìz{‡&ÿELZ\kìXâ**āz{Zq-

ºmôÅqìp%šTIÐmg‚rìÆ»IZkÆ£¨~zWF,
ìXóó2C

6,zWZ1Z<BÅœZ}Zî`¼ic*Š{„%æFNizgZzgÂZ**ì:
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sx„7fgZÐ̈gz„ÆẐyÆZÃgZq-Z,÷á²»(ŠwzŠâr6,™™Šï÷
�¡Zq-KzgÅwÐÌZ¤/yZy~ZF,@*ÂËZ*›z‰ÜÐú:gLXóó21C

Z¤/ZgŠzWZâxZ£gŸÅ¾÷á²~ÆmÐZ[Ì>Òœ™gìÂZkÆu

42



c*ŠÇggŸ4102Y522Y 410 c*ŠÇggŸ

‡Ñ7ìXcÔKXz~Zzg!*¦k,8¯y~aVāó¸̈‹/¢„7É
ZkÐ(,|™DZÅ3¨4è GGGEZzgÐZÅ3¨4è GGGEqÝƒY@*ìXZkaZyqzV6,ZOŠZzgZyqzV»
Z±gCÙ¦/£uåLÑqÆÜs7X

Zkaëë÷ā$ò>èq¢{»ëŠZWZ(ƒÇ�tŒnt&+g=cË‡è»ì
Š\z$gzZ:™Š{6,zZ:ÃÂ[ZØèZàZØè»ŠgzŠc*YYìc*7ÔZ#āŒVZ0+6

ZzgtÌZ0+6gLìāÃðÌ÷á§WŠòvîg6,‡èÅ$Ã ]Öí¼m�fä]Öí¼ gLìā
ZEw™Yì‰ā7Ò3ªî E

GE0Îx¦**|]¢y"gèZvÅÅÞŠ]Æñµ6,Zq-÷á§
äŠZgZs†Å$ÃZEw™Æ�',0*HåXZzgz{tÌŒnāKXz~)Z¤/pZk»

ZEw&+Z‹pŠÑƒßì(HZkÆfg=ËŠzu}àÆÙ|#~WäzZáÍZƒV
ÅÞŠ]c*pŠ‡èÆ¬6,ÏzgpyHYYìc*7?Z#āŒVÌZ0+6ìā
KXz~ÆZh+6,Ù|#~WäzZáÍZ;yÅßg]Š3ðYñZzgWzZiŠzuzVÅƒ
‰IV~ƒ@*ìā™ŠZgZzgn{Ë»ƒ@*ìZzgÏz){~WzZiËZzgÅƒCìXZzgt
ÌŒnāZ¤/',ZÓgZ„ihwÃËW!}pgŠÎz){Æfg=KXz~6,Š3c*Yñ

ZzgßvKXz~ÆZh+6,i‡Zzghw»x@{™,ÂHZkhwÆŠÚ6,gz"ìGGLhw
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ƒÇXZķkÃ51B6,„™Æ‚¬]¥x™BX)2(21+®sZÑc*x=z‰ÜLWë[X
IŠ~b×�ÎZwèÃgÐmgnp÷

` z ` z

5 3 ¾*ŠgzÎx,= 3 42 43 )1(¾*Ò=
Ñà 8Â‚ 3ÂM )2(²n',~

Ñà 01 42 75Y03 )3(éŠgz±x,=
Å‚ 1ÄM 6ÄS )4(®sZ`gŠgz±xņ',~=
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ZÏa�ÛâD÷:

LLtÃy‚Š+ì?»gòÅRŠðg~ÐSA[ZzgæWÅLL7g~óó~¾t
X¹Ð¸v™º6,**!ÆnI}Xóó Êø†$Úôàø]ÖÛø_†ôææøÎÌøiøvkø]ÖÛônˆ]h W[?
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protection he my need will affordit to him as he most fully

desrves it.

Signed J.D. Tremlett

B.C.S. Commissioner & Supdt. Delhi Division, August 10th, 1888

ñß~2+k,@Š‹ÆZq-(,}Çg¬Ý÷X2Vä**iuz!V~ZK i†qÛäV

zÃŠZg~Íḡ',¤6Æ‚BU*"$ÅìÔZ[z{ZL�Ûnic*g‹~ÆZŠZ™äÃl
YD÷X
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)ª¬ÝñÑ**a@˜÷:LLxV™r#)2+k,@(ÌÍḡZ$ºÒk0î

EIGÆù
zÃŠZg¸XiâU¼g7581Y~Z#Š‹Æ‰ÇgZzg÷F,©àñß-VäZôm,zV
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&ŒVŠg`HY@*ì:
Moulvi Nazir Husain is a leading moulvi in Delhi who is difficult

times proved his Loyalty to the British government and in his

Pilgrimage to macca. I hope any British officer, whose help or
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,~LLZEYóóÔƒ43š5é EGG]~LL$iü
G

Lg‚bóóZzgy�~LLF,ÀZ½kóóZkÐc*ŠÇg÷X
Z£gŸ:ZÅ¹Ð*îGZÅ)Ð:*î XGÔ,·Š‹Ôm24 )72(
Z£gŸ:ZÅ¹Ð*îGZÅ)Ð:*î XGÔ,·Š‹Ôm7 )82(
Z£gŸ:ZÅ¹Ð*îGZÅ)Ð:*î XGÔ,·Š‹Ôm83 )92(
Z£gŸ:ZÅ¹Ð*îGZÅ)Ð:*î XGÔ,·Š‹Ôm74 )03(
Z>Z�Ôr†Z°ÝZ0Z£ZÑ÷)x657|( )13(
ZW›ÔrÄZ−+&Š0·«iZã)x197|( )23(

uç]�o
!*ãæg�Šg²)™Zc(ñÑ**·†ZÆ*Šgk)4431|&6291Y(äZâxZ£gŸÆ‚Á )1(

z™wÅâŠÒ@*gõ=whZ£gŸ)0431|(ïàìX
ZâxZ£gŸÆqÑ]zZ°gÆagZ¶»£!LLZ£gŸ',w~óó_·™,Xt£!ZŠZgÒî] Þ³³³³³³çHV

ZsòÔZsxW!*ŠÆ̀h+}â{**)LL„zÃóóÆqgzfsÑgzV~÷áùƒZì:
LLZ6,s0891YÔ#0891YÔ�y0891Yóó'×h+¬]Æaqgzfs–~.Ðg�q™,:
)Z³(5núŠ:@*gõZŠÒ]›**Èyz0*ÎyÔº[-ãzg;ÔÑƒg2791Y
)[(·&ŠZ£:£!LLgŸ',w~óóZK̈ebc*WsZsxÔ¢ŠëÔº[-ãzg;ÔÑƒg
)`(·[ZºIk:ZâxZ£gŸZg!*ƒDzŠZøÅÃ~Ô,·Z!W!*ŠÔ7791Y
)Š(ZÅ-.çGEZy)ZâxZ£gŸ�(~Ôâga7791Y
){(ZâZ§gŸ:Ñ•ÃÅ.545å GHGHÔ,·ÑƒgÔ7791Y
)z(¼®)Z‡Šg~:ëŠZÑ%îG)²!(,·™ZcÔ9791Y
)i(·&ŠZ£:L~ZÕt)Zôm,~(,·ÑƒgÔ8791Y
)b(·',;yZ/:Z™ZxZâxZ£gŸÔ,·ÑƒgÔ0891Y
Z£gŸ:ZÅ¹Ð*îGZÅ)Ð:*î XG°ZÄCÀ*îGZ

Å+CÀ*îGÔ,·Š‹Ô4791YÔm6 )2(
;Z−+·g~:§‹Zd|]Ô¢ZzwÔ,·Š‹Ôm6 )3(
;Z−+·g~:§‹Zd|]Ô¢ZzwÔ,·™ZcÔm551 )4(
·',;yZ/†7g~ÔZ™ZxZâxZ£gŸÔ,·ÑƒgÔ0891Y )5(
£!Ô,·:ß]ZÕt)‡CÙ{(ÔÑg{�Ûzg~0791Y )6(
!*g',Z{s:yz*y~›èIªŠ]ZzgfÖ)0681D0091Y( )7(
Z',Zg@Ô̄[/**ÄgZ¶ZāzsÔ̄/Ô51BZ6,s0891Y )8(
Z',Zg@Ô̄[¯ÄgZ¶ZāzsÔ̄/91BZ6,s0891Y )9(
ZÅ-.çGEZyÔ~:ZâxZ£gŸ�Ôâga6791YÔm192 )01(
ZsÔm892Ô103 )11(
'×h+¬]Æa@*éWg&Óå EHZzgZÁeŠHxÅ@*;LL÷Z“Zsxóó,·ÑƒgÔ0691Y» )21(

_·™,X
Z£gŸ:qí"©Z−gZÅ)½3ðEy)&z:ñÑ**{−Z{VÔŠZgZ‰x1ZsxÔ',~( )31(
:ñÑ**{−Z{VÆÃ{äÆ"¤]ÐHx¦gc*„Z‡Šg~)ûÁKXWðX8Ô Þ³³³³³³³çH
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41Bâga9781YÃf!̀*Æ£xZzÝ~aZƒZXZ#̀* (Einstein) WMZ6í )34(
ÐÂ_7,ZÂZ%M`ŠHÔZzg6,$h4è

EHE-ãzg;~6,zWgc*M]HgƒZXZ%M~�CÙ~ÂZ**ð»»xZÏ
Æì6,ÑzqHŠHXZkäƒ43š5é EGG]~¤/ZVŠgŠgc*©XZzgÃ›ZŸs7HX2591Y~Z%M
~Zk»ZÙwƒZX

Z£gŸ:¥�¾Šz§Òzjyi})9191Y(NÔm41 )44(
6,zWZ_^ZpX7gN*Æ0‰|Z]»ìwìāt!k5½è

IG
Y

E-ãzg;)Z%M(Ð0 )54(
g;Xp‰»Iìātkgy-ãzg;)ZO(~6,zWg;X¾qwt‚y�ÛZÆ)Z%M(ÆâCÙ

(ÅwÐY**T**Y@*ìX¬]Æa_·™,:Ec*guN*Z Meteorologist NẐÜ)
)Z%M(Ñg{61Ô81BŠc9191Y

âZ[™r#Ð%ZŠâZ[zik,Z£{V™r#÷X )64(
;Z−+·g~:§‹Zd|]Ô¢ZzwÔ,·™ZcÔm92 )74(

Zkg‚á»"©YegZ”t)cÍJÔ�|(Æ�ZÎeñÑ**¼kZ{V™r#Æ0*k )84(
ôpìÔT»@Hx¦gc*„Z‡Šg~™r#)ûÁÔKXWðX8(™ZcÅÁe$Ð5XZ[t

g‚!%œ/~>gŸÔÑƒgä÷áù™Šc*ìX2Z¶§kB)™Zc(ÔÑg{†g~0891YZzgZ¶gZ¬
)™Zc(ÔÑg{22B†g~0891Y~Ì÷áùƒŠHìX

Z£gŸ:¥�¾Šz§ÒzjÈi})8331|&9191Y(NÔm81 )94(
û¯g*-ãzg;)Z%M(ÅÃõeZË!*g',Z{sÅÁe$ÐZyÑgzVÆF,ZÚAX )05(

gZ¶Zy»NyìX
Ec*guN*Z)Z%M(ÔÑg{81BŠc9191Y )15(
Zs )25(
Zs )35(
ZkÂ[»¼zZâxZ£gŸÅi0+Ï~â{**)LLZ°Ÿóó)',~(Å½ã21BÇV~ )45(

)gZ#8331|@*)Š~Z{ã9331|(÷áùƒZXZkÆˆtŸÈƒŠHXf~ƒ{8331|ÆÑg}
)m83@*04(~Zq-mÃÐ¦/g~ÔŠzu~mfzZ¶8331|ÆÑg})m14@*84(~_·Å¬
Ñg}~g›w•i}6,22BÐ52BŠÑb÷ZzgŠzu}Ñg}~52BÐ33BJ-XŠÑbÅÀ®ZŠ
501B¶XZkÐZ0+Zi{ƒ@*ìāZyŠzâVÑgzV~À£á»‚UÌ7X�ZÎeYegZ”tÔ
�|ÔñÑ**¼k{V™r#ä�Ûâc*āâ{**)Z°ŸÆ,]6,g‚á»Zq-z÷áùƒZÔT»ÃbZy
Æ0*kôpå�Z[@Š÷~Zq-™r#Æ0*kìXZ,VätÌ�Ûâc*āg‚á»ZÝ"©052B

Šh+ÔŕZ−+0Q0·îÏ)x676|( )33(
îZÙZÑâZgÔr†Zv0/¡z~)x586|( )43(
¡z~Ôr†Zv0/¡z~)x586|( )53(

Z£gŸ:ZÅ¹Ð*îGZÅ)Ð:*î XGÔ,·Š‹Ôm89X99 )63(
â{**)Z°ŸÔ',~ÔÑg{f~ƒ{8331|&9191YÔm93 )73(

(ätÃt7HāâŠ{ Democritus ½ã004BI[Ô�g-**ã…ÔŠ'.«ç GGZƒ4øE) )83(
gLgLZbZÐ%“ìXZ#tX÷Âßg]ÇìXZkätÌ¹āZ¤/ZyZbZÃ„™D
−YNÂZq-Z(%³ÌWñÇā'×h+•}™****eƒÇXZkÐbÑ#-?ç GG

EE~)ZV(»ÃtZ½ZX-**ã
(äZkÆÜs J.J. Thomas i!*y~ZVÆp÷LL**‡&ÿEL„óóÔ8981Y~ZXZN*é)

Ruther Ãt7HZzg¹āZVÂhZYYìXZâxZ£gŸ»¸ÇåZzgÃ̧tÔ1191Y~gzŠḡge)
(Ð̈HÔZk~ Nucleus (äZkìwÃÂWŠ~Zzg¹āZV»Zq-%œ/ìÔTÃE®Ó4øG) Ford

(ñ�Š÷ZzgZ¼zyE®Ó4øGÆZgŠ¤/Š̃R÷X3191Y~ Proton (Zzg6,zIy) Neutron ER,zy)
(ä¹āZ¼zyÔ6,zIyZzgER,zyZVÆ{÷Zzg"gps™Dz‰Ü¤‰Ü Nilli Bohr B1CÙ)

{g`™D÷X
Z£gŸ:ZÅ¹Ð*îGZÅ)Ð:*î XGÔ,·Š‹Ôm731 )93(

(~52B Woolsthorpe EHZq-¾d$‚y»±»åXßyÐ001B³¢aŠzgZq-ÇîV) )04(
Šc2461YÃaZƒZX21B‚wZÏÇîV~g;ZzgZ’Zð½DÐqÝÅX1661Y~åZjwÐ
¢auHX5661Y~‰`-ãzg;Ð!XZ}HZzg9661Y~gc*è~Z*XZ}HX2761Y~gZb

(äLLuóó» Anne Î‚Ì»gÁÉƒZZzg3071Y~œgXz{́w»**òZdÌg;X5071Y~*Z+)
æ[Šc*X

EHä32B',kÅ/~5661Y~ÃtLLæ…óó7HÔ(gzVÆD~"gÃŠgc*ÄHÔ
&Z‚ÏZßÁw•Šgc*ÄKÔZ%½g8-ZzgZ_O§âg»!*bmŠgc*ÄHÔtCc*āCg8-‚]

Differential Calculus g8-ÅÃúV»ù·ìÔWzZiÅgëgŠgc*ÄÅZzg@Z0+ZiŠzgÎZXŠÅÔ
ZXŠÅX02Bâga7271YÃ58B‚wÅ/~EH»ZÙw Binomial Theorem Ð”gs™Zc*Zzg

(ñ2 Principia ƒZZzgßyÆzÆî¤/Y~g3ŠHXEHÅŠzÂÁc*ŠÇg÷:ZÑßw)
(Optics 68D5861YZzg)2(Z‡g)

â{**)Z°ŸÔ',~ÔÑg{f~ƒ{8331|&9191YÔm93 )14(
â{**)Z°ŸÔ',~ÔÑg{f~ƒ{8331|&9191YÔm04 )24(
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ZâxZ£gŸZq-ñÎ¬C‚bŠZV
6666,,,,zzzzWWWWÕÕÕÕ¹¹¹¹gggg

ŒÛWyœäZK̈ãfZ]Ô{gY»Ñ]Zzg{ÅþL»Ñ]Ð0Zq-6Z|ƒ
Holistic c*Interdisciplinary ÒyZzgZ0+Z„̄ÅŠZrâeZà&W`ÀÅZ˜b~

ë÷XZkÅgzÐ),Ä�ÅZZzg–qZâÃ‘Í-Cå GW{‘Í-Cå GW{ŠÚÅ approach

OñZyÃZq-Šzu}ÆœāÚø~ŠÙ÷XŒÛWyœÆˆŠzÇí‡&ÿELf™Zzg
ÑëÂz÷X2Vä{ØŠ´PÃgxÐZknÆÎZ>ç¬CZzgàCñ�ZC
™ZkÅ½Š~XZq-,IgāÂ|]ZâxZZ0Z!¤̈™xZvzõÅfZ‹¤/Zò
ŠgìÔX»¯xZÑzWÃtÆÍØV6,”ìÔZzgDzcÄ»Zq-Vāâg@*ƒZ«g
ìÔZzgŠzu~,',¦/h+{—gg‚ª–[mZÅ}Õä>zZ?xÅfge$~ÐZâxQ
™Štg9*îGZvm÷X2VäZknÆZ0+Z¯„Ã:ÜsWÐ(,Jc*ÔÉZÏÆ_.
‚bŠZâVÔ\VÔfZzg�ÅZq-7g~±»gÅXT~W\ÆZq-ƒ.g÷á¤/ŠZâx
Z1�Ì÷ÔX»ZLZ*ŠÅ÷áy~ţw¢[Zi0[ìX

ÖçŸ‰ßj^áÖã×Ô]ÖßÃÛ^á

LLZ¤/÷~/Æz{Wy~Šz‚w:ƒD�~äZLZ*ŠZâxQ™ŠtÆ’
~¦/Zg}÷ÔÂt̂yL»huƒ[ƒ@*Xóó

{ØŠ´PÃgxÐ?Ø™{ØdÔ‚³Zzg‘:yZy~tZ0+Z¯„
›y‚bŠZâVÔ\VÔÜÔ̧gðÔfZzg�»§ÒZqÐig;ÔX~ÐCÙZq-�ÛŠ

(zgXâqZK̈ãÆaghZìX Encyclopedic äZq-ª]Z0ZK̈ebc*ð)
Š*}ætÆizZwzZzoÆb̂o-ö NG

Ô»‹Ô»xag~Zzg™I~¬xƒ̂
ZzgZkÆ‚Bz{ZK̈ebc*ðgzbYCg„ZzgQz{z‰ÜWc*āZ3ÿXLf[ÅÇ~ŒV

ÆgDyäáàÔZ[ßg‹qw (Specialization) ËZq-£Dz®~
+B{ú
GE

tìāZq-¿ËZq-£Dz®~âCÙÂƒÇ1Šzu}´c*)́)1"uÆZzg

,]6,ŒåÔ�ZâxZ£gŸÆ™r#iZŠ}?·½gŸ{V™r#Æ0*kôpåXpZzgè
©gÐ¥xƒZā¸„Zq-"©âg_~ñÑ**·Z',Z�p·Æ0*kÌåXŒZ·tā·-Š
™r#½XÆ0*kZ°Ÿ»ÃbìÔ£áÅ»g~Æñ̂gQ7BâÞ0891YÃ™Zc~gZ¶ÐY
WñZzg�Ûâc*āÃb@Š÷~ôpìX

Z£gŸ:ZÅ¹Ð*îGZÅ)Ð:*î XGÔ,·Š‹Ôm5 )55(
Ã›w•i}~Z%sÅRö¥xƒCìXOVp0*ÎyÅZq-{Ây‚bŠZViCÙZ Þ³³çHV

%iZ‡Šg~äZ%sHìTÃZ¶gkB)™Zc(Ñg{11B#0891YäÜHìXiCÙZ‡Šg~Ãû
¯g*-ãzg;)Z%M(~ZkZ6,nŠÈî0ìwÆaŠú]Š~¶̂X

tÂ[4791Y~Š‹~¾™÷J~÷áùƒ̂ìX )65(
6,zWqÁZZ³×"ìGGLZsx)Ñƒg(Æ!*EV~¸XZsð»ÒÑƒg~gc*èÆ )75(

�g6,zWZzgˆ~6,±gìX5291Y~»ÒÐ%ŠzlƒñZzg4491Y~ZÙwHX’q-F,¿
ñZÑ]Æiâä)41B#9331|&0291Y(~Z,VäZâxZ£gŸÐ:ò1ZzgZÏ6,¿HX6,zWqÁ
Z™r#Æ̂è{6,±ŠZgZ‰xZwZÕµÔÑƒgÔW‡}ËZgh.e$Ÿi÷XZy»Òyìā:

LLñÑ**qÁZ%jxgc*è~ZkŠgâCÙ¸ā̄kgzx~(,}ZOŠÐ%ËÂ[Æ
[RV7,JDgTXóó)ZDwZ£Ãgz¹:E+™{f}Z3ÿXL]4ï NEOGÔÑƒgÔ,·ÑƒgÔ5791YÔm982(

Z£gŸ:4,zÁWc*‹�Û‡y$h½ð Eyi}zW�yÔ,·~Ôm4@*71 )85(
ZâxZ£gŸ»§TZ+Ñwtìā#¥ZLŠú}Æo]ÆaT®ÅÂ1VÐ )95(

ŠÑb7™@*ìÔZÏ®ÅÂ1VÐZk»gŠ™D÷XZÏaz{CÙ£x6,ZCd¦‡ìgnp÷X
Z£gŸ:4,zÁWc*‹�Û‡y$h½ð Eyi}zW�yÔ,·~Ôm32 )06(
Z£gŸ:4,zÁWc*‹�Û‡y$h½ð Eyi}zW�yÔ,·~Ôm32 )16(
Z£gŸ:4,zÁWc*‹�Û‡y$h½ð Eyi}zW�yÔ,·~Ôm42 )26(
g<Zvœj:Ãå',w~ÆçÙï]Ô,·ÑƒgÔ7791YÔm31Ô41 )36(

(ätÃt7™Æ Keynes 3191Y~ZâxZ£gŸätÃt7HQˆ~6291Y~µ2.çGEE) Þ³³çHV

Zày»ZdF,+Z³ZiqÝHX
Zôm,~ÂÄ½äëÃÃgÏz²!Ð[:™ÆâèÐ{™Šc*Xëf}Š+ÃZh )46(

ÃzVÐ7ŠÙZzgZk»Zˆk7āZ,VäëÃøg}÷áyŠZgâèÐzZh™g3ìXWiZŠ§V
zò-ãzg;‡&ÿELIgu!*ŠìāZkäZLŒV²!ZzgZsò×ÃÑiòp}ÅwŠ~ìX

;Z−+·g~:§‹Zd|]Ô¢ZzwÔm251 )56(
øg{9791Y )66(

///
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_¬ZzgûzZŠgZu»t¬ÝåāZ,Vä�Z®ÁZ−+îÏÅ»g™Š{LLióZ&ÑCé GEãóó
Zzg',R�|zyÆâ8çXLƒ]Ýx@�y7g~ÅLLió·Šg{ãóó6,ÃH:Zzg]:
qd/õ I

G’k,KXgc*M]Æñçq6,´)Zâx',w~äÔ6āë¬f™™`÷27B
>]gh~÷X

ƒ43š5é EGG]ÆyZy~:
ƒ43š5é EGG]Æñçq6,´)Zâx',w~Åî]ZkÐÌic*Š{aïŠ¶zZà

÷X}WzZiÆ!*g}~ZyÅïtìāWzZiZ#ƒZ~™̂g„ƒCìÔÂ"WzZi
ƒCìÔQ)ZyÆZÖp~(LLZkÅ»\V.ƒðøg}»âVJ-B÷ÔZkÃWzZi
»ú7¹Y@*ìXóó

eZË™r#iZŠ{Z1Z<·iÛZk6,û{™Dƒñ˜÷:
LLÃå',w~ÅZk%ïÅgzÐZK̈yZ#¯x™@*ìÂZkÆ-~Zq-

{mnÅ̂ZzgZq-ªºāaZƒCì&WzZië÷XZkWzZiÅ»\VƒC¬
YC÷ÔZzgƒZÅñ�V~¾Cƒð%zVßÍVJ-B÷XZ[Ãðt7ÈYā
DÙZgzVWzZi,‰ÔÉCÙÃðtHìāZq-WzZi¶TÃƒßÍVä‹ÔYVāz{ZÏ
WzZiÅZVwZzgZkÆx/ÕÿƒC÷�DÙZgzV»âVJ-B÷Zzgz{ÓxÕÿZzg
»\VZq-„WzZiBC÷Ô©āœZ}!*i‚ÌZkÅZÝWzZiìZzg�_gkgeZzg
¯â¤/Zx~_ìz{ÌZÝWzZiìXóó

gzÝÆ!*g}~´)Zâx',w~Æx@Z]‡&ÿELÂz÷XDyc*]
Reflection of ZzgZ[µâg) (Refraction of light) ~ZY½âg (Optics)

(ŠzZë¦g]÷XZÎ§âg&ZY½âgÅÂô™Dƒñ˜÷: light

LL©wÐic*Š{ƒZ~gî"$c*ÑÄZ¤/pZÎg~¶āÑCìÔT»
ZŠgZuêâ¢aÐeìZzgz{IZiz̧q7ƒYÔ1t·z])Zëì'Ã“Z#

J-Ç‚Z°Zõ:ƒÔZÎgÆlÐ7gŶÔ1x@}äZÎgZ|´Cc*Zzg
ÚƒÐZÎgZ‹b×D+guƒñÔXÆ].zwMäZK’k,Z‹y²~Š~ìX
ZkÆ5±ÐQZy„̧Z2ägZ{0*ðZzgCÙŠyÆaz¢ïGGL)7Ziz̧q…C**

Zë(%;ñDz®Ð!*ÇÃgZZzg"̧ƒÇX
ZK̈ebc*ðŠzgÅ§sZiaçLâ%Z‡:

Å{xVZzg (Specialization) qw„~Zg!*ƒï6,Z#3,}
+B{ú
GE

**»xVÁIÂZ,VäÃlÑzqXā’<å XLgCÅZkZK̈ebc*ðZ4Ã̂QÐ
Holistic c*In terd iscip l inary i0+{HYñÔ&“¸çLq¢ÅZ˜b~

ë÷X approach

„0*uzyÐ¬yz*y~´)ZâxZ£gŸ{V',w~Š´PÃgx6,
¸„z{zZu,%ŠZgƒñÔ2Vä3,}Z_54hÕä FGI,̂cÅgzlÐ?Ø™Exz.yÆ
!*g}~z„ZK̈ebc*ðÔñÎ¬CÔZÚe_5Ò2.ç FGE~ZzgƒÅk5ëHgztZCc*Ô�ætÆŠ*
‚bŠZâVÔ\VÔfZzģgð»z:{Zzg©wg;ìX

´)ZâxZ£gŸ',w~äZq-DÙZg£?ÔqìVZzgÑjV»fí{ghZìÔ�
Zq-Z0+Zi}Æ_.,Exz.y6,”ìÔZzgŠzu}Z0+Zi}ÅgzÐñç¬]Åt
®ZŠÎÐÌic*Š{ìÔX~Zq-gc*M]ÌìÔT6,´)Zâx',w~Å27B>]
Â1V£ßVZzgqìVÅ̂~ñ�Š÷X
ïzZ¿Š~Z`ZZzggc*MCzyÏ§TZ+Ñw»ZEw:

´)Zâx',w~äZKî]zZ¿ŠZ]ÅãCŠ{Å~îGSZ`ZªfZCŠ"Zzg
x@}6,g¿ZzgZk~Z+Ñw»§i¬îg6,z„ZCc*&gc*MCzyÏ§T

( M a th i ma t i c a l  &  G e o me t r i c a l  M e th o d  o f Z+Ñw
ë÷XtZkaā´)Zâx',w~Zq-‚bŠZVƒäÆ Argumentation)

‚B‚BZq-—0*tgc*èŠZVÌ¸X
gc*M]ÆyZy~:

0*v,œ~Æ',R�|zy~Z̀zãÅî]„Ðgc*M]~Z½k
Æ_·»W¸iƒZZzg� (Geometrical tables) Åæ¢a~Zzgƒ]~iX]

Ãå[eZËÑj8aÅÃH:gZ}~LL´)',w~Å!*ª‹™Ò]6,»ƒZóóÔX
ÅZŠÌÏ¡ZyÅLL’k,Z½kóó~Š3ðŠîìÉiX]Æ)bÐ0ZyÆ

88



c*ŠÇggŸ4102Y982Y 410 c*ŠÇggŸ

Ðmgnp÷2Vä)&ÿ
J

L}~gc*èÆZEw~Sà'g]»ZÖgHÔZzg
„̈~‚³ãCŠ�ÛZëÅóó'ZzgZ[eZË·ZDw"ÅtgZ}Ì%g:

LLyz*yÆŠz§Wy~Zy6SqZzgf�āaZ7ƒZX~äZyÆ
_¬ÐtgZ}‡ìÅìZzgZyÆëzòZyÅf;-$Ôā-$Ô�Š‹TÔ¾Á ëzòÆ

p>ØZzgEÄŠ&40î GEG~#-?ç
G
ELdÆ÷á@¬Šw÷'ñÑ**Zq-Ši�gZ}‡ì™fe÷Zk6,

¢ïÐ‡ìgT÷XGz{ZKgZ}»ZÖg¹̈gz„Ð™D÷®ZZ¹ZLÑ¦
hVZzgëzò~ÌËp~c*g�qÅ¢zg]77,CX/Z,!ZyÅË~”]

ic*Š{¶XZ¤/ptqŠgxy~:ƒCÂñÑ**Z£gŸÍc*ZLŠzgÆZâxZ1�ƒDXóó
ÆyZy~: (Metaphysics) âzgZYZÅŒ43š5é EGG]

,ƒ,œ~ÆZ!x6,ÔZzgZVgƒ,œ~ÆW¸i~f[~PÒZzg
ªCÙÁ„äÀ1Ô2Väˆ~Y™Zq-x�Å̂Z(gÅXt,ôZCÙe$

Æ**xÐ�gƒZXZk�Å‚g~ï»vhtìāÔ (Phenomenologism)

ZK̈yDzï~eìAWÐ(,kYñÔZz6,m|YñÔZzgn÷ZÇV~ZF,YñÔz{
ZLC‚]ÆŠZ],}Ð7ònÇÔÉZkÆZ0+ģggìÇXZày~ßuÔ
ð),ZzgÉx‰\VäZkÅŠZrâeZàZzg̀*~qâs».$äZkÃZKxZ•
J-àŠc*X».$ÅgZ}~ZK̈yZâÆÜsôZCÙÃYyYìÔ6,ZyÅ|Zzg/Ô

Æú (Phenomena) â:»ZŠgZu7™YX/ZÖpŠvÔz{),Ä�ÆôZCÙ
LL(ÅŠ*óó»DqÝ7™YXZk§„̄äWÐ^™ZkÐic*Š{ÈÔ"YVZzg

Ô( R e a l i s m ) ÔzZC ( M a t e r i a l i s m ) !*Ý�VÃÀŠc*X}âœe$
ZzgxZXšM (Existential ism) (ÔZÒŠ~z�Še$ Empiricism Š&43ï GEGG)

z){XZyƒ».ñ�Áz÷tg;āZzwÂ(ÅŠ*» (Logical Positivism)

u}Ðz�Š7ìÔZzgZ¤/!*ÁnìÌÂZK̈yÃZk»D7ƒYX¸z{ñ�ìT
Æ‡bßÍVÆ!*g}~ŒÛWyœHì:

eøØô]�#…øÕøÂô×ûÛöö̀ÜûÊôo]ŸûFìô†øéôeøØûâöÜûÊôoû�øÔõùÚôùßûãø^eøØûâöÜûÚôùßûãø^ÂøÛöçûáø

)Îg>Z›:66(

W‚yƒZXóó
´z{Zi,ÔLL¯i�ŠggŠw•i}óóÆÄZyÐ´)Zâx',w~äZq-Â^

–ìÔT~i}Åw•ÆgŠ6,ÀZ&½o-ô GH)16(ŠÑbŠb÷X1CZy~ÐZq-Š?
UŠ*Ð¬WðìÔtÌìāZ¤/Ë{m(ÐÃðziãÚ¦SÀŠUZz6,¢ �iâ

YñÂŠz!*g{ÇZÏ(6,W™¤/CìÔZ#āi}Åw•Åßg]~z{Zk(Ð?Ø
™ËZzg(¤/CXŠHgƒ,œ~{~ÆW¸i~Z̀zãÆZq-ë)‚bŠZVZ1G

Z£0·0†ZXäZkGz2ÃZLx@}ZzgŠ"ÅãCŠ6,Wiâ™Š¬ā¢ƒð
ziãÚ°zZµ¶KyiŠ{(Ð?Ø™W¤/CìZzg-VZkäi}Åw•ÃU*"$HX
ZOŠc*]ÆyZy~:

ZOŠc*]Æñçq6,LL»ZÅ©©0î EG
GZÖë°Z©xŒÛ¤kZ−gZîóóZzgLLD+Û#bz

�]zZ&bóóÆÄZyÐ´)Zâx',w~ÆŠzÂa©¬x6,W`÷�gÉçÙ
6,Œ÷X (Key Economic Concepts) ¦gZ]

´z{Zi,**\ÂwÆeâVZzg™́âIVÅ¢-.ï
G

GGLÜsÐ0ÔŠ±z"
gc*MC‹bÅãCŠ6,ÔW\Åî]zIt#(,~IZÅš©ðGw÷X

�ÆyZy~:
´)Zâx',w~äÔ�Æñçq6,LLZÅ¹Ð*îGZÅ)Ð:*î XGóóÆÄZyÐZq-Â[è
ìÔT~ÀZw)13()bik,cWñ÷Z#āZkÐ¬çZàÅÂ[LLä£î EG

Z*aóó~Üsä)bÐcÅˆìXeZËÑj8aäZkK~YnZ£
¨g~ÆZq-]:£á»jZ!Šc*ìTÅgzÐ´)Zâx',w~ÅÂ[LLZÅ¹Ð*îGZÅ)Ð:*î XGóó
“¸çLq¢ÅLLä£î EGZ*aóóìX
}ÆyZy~:

}Æñçq6,´)Zâx',w~ÅÂ[LLëzògçtóó�21B?¢zV6,Œ
ì2CÔZzg�gc*MCÔyÏÔ‘:Ô‚³ÔdZzg̈§TZ+Ñw6,FF¥â]»Zq-÷á{
»gZK̈ebc*ìXZkÆ!*g}~6,zWeZË·™ŠtMZLZq-ÃH:Zzg]:
£á~˜÷:LL}4Æë&�Z:LLëzògçtóóÆ'ZâxZ£gŸZ,x4�
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µ/Zka**»xƒZÔāZkÅãCŠ„ZkôZCÙe$ZzgâŠe$6,g¿¶̂Ô�=z„Ô¦gz
Âëz®Ôz].ZyzZAxZzgïzðÅzŒVÔ—-VZzg÷ZÇVÐ‡**WÙ¶X ÇÔ

ZkÐ¬āëŒVZkc~ŠZ4ƒYNāyz*y~´)ZâxZ£gŸ
{V¸„z{ª**$œî EE0gziÇgf‚ìTäZknÅôZCÙe$ÔâŠe$ZzgF6,FFÑZŠge$

VÅ¶Ky Å‹ð (Ã:Üs¸,$1ÔÉZkÆxZzgdè Implications ÆāZ])
Š„™äÃZCuZzgZzh−–**¯c*ÔtoƒƒÇāZkWÆaZq-¢zg~Zzg¿‚

ā~:©½HYñX
Z¤/p™Òi}6,f>Æ4,Šq-FxZ�y‚³ZŠzZgWñZzg¦/g}÷Ô

(ÆŠgCúZïÐ¦/g`÷Ô“¸çLq¢ Anticlimax (ZzgizZw) Climax �²z`)
øg}aZkaZëZzgÂzÔìāëpŠZk~‚÷ágì÷XZk)~˜V

Occoult ‚bZzggc*M]Áz÷,0_÷Ôz;V;]ä!*mEx)
(ÅŠr6,Šxg3ìXZkÐZK̈ãŠârZzgf‚ÆFZ,ÍÚ‚t Sciences

(Æp¤/Zzg Empirical Methodology Wñ÷2Vä:ÜsŠ!*C§T»g)
ŠwŠZŠ{‚bŠZâVÃaïŠc*ÔÉôÄZzḡYZñgÆâCÙ+ÃÌZK§sázHìX

ÆZq- Maze Ìì�ZL�g**zw Larry Collins Zkn»ô°ZzḡYZñg»âCÙ
gzÏ™ŠZgÅi!*yÐ…t‹@*ìā:

LLZK̈ãŠârZk™Òi}6,ƒÐic*Š{9n{�~ì¬Ât5±Ùā
Zk»Z0+gzãñZŠ51Bt¡úV6,ŒìXæßvZk™Òi}6,gT÷ZyÐ

(ƒC Mini Lab }ic*Š{7Í/õ
E

GZK̈ãŠâr~ƒD÷XCÙ3Zq-ÛÏ§8gñ~)
ìÔ�!z‰ÜÚ»x™g;ƒ@*ìXZÒßvÛR,ZzgZK̈ãŠâr»W:~ñZi:™D
÷�!*ÇßìXŠârÆZ0+gÃðÌqŠXZq-]ÆDÙZgz,{Ðic*Š{!gzú7

™D÷Ôt Process ƒ@*XZk»ñZi:ZkgëgÆ‚BT~ñ�Š{ÛR,¥â]
ZÏ§bì‰Zq-awºƒñWŠò»ƒZ~ZhDƒñ6,0+}Æ‚BHYñX

(»ñZi:÷áh+Zq-ÛR,Æ%œ/~Nzw-.$Æ‚B Neuron ¾qwŠâr»CÙEgy)
HYYìX÷F,ÛR,~Zkn»ÜsZq--.$ƒ@*ìX¹ðh}Z,÷X~

LL7É|Âtìā(ÅŠ*Æ!*g}~ZyÆDÅ7̃»ƒ̂ÔÉt
ÂZkÆ0—~÷Ô7ÉtZkÐÃg}ZzgZ0+ñ÷Xóó

ætZy�VÅ»gÐOW,ƒñ%“g{YåÔŒVÂ¬„ZknÅ
ôZCÙe$»îÃy¦/g[åXTÐZ0Š‰ŠârÅg~ZzgÑÅg~îg6,ZkŠgOW,

ZzgŠgƒ‰āZ,VäÌqâs».$Å§bôZCÙe$6,FFÑRáQ§"ìGMG

»gztZC™tIÑzqHā(ÅŠ*ZK̈yÅ#DzZŠgZuÐ!*CÙ (Agnosticism)

ìXZ,Vät:ÎeāŒÛWyœäZKŠzu~ßg]ÆW¸i„~éÅZq-Út
ªLL�(~ZZygnp÷XóóZzg˜VJ- ZZ]Ö³„m³àm³çÚ³ß³çáe³^ÖÇngXX ÌCðìā

LLZZyÅ|óó»mìÂ—gg‚ª–[-Zv¬\mzÅäLL8©3©ï
G

GGGLZZyóóZzg
ZâxZ™xZvzõäLL›$þ

J
LZZyóóÆ|xÆjZáÐZL�ÛñŠZ]~ZZyÅ°p

~(Zzg!›45é E
GE]ÆDzZŠgZuÃaçLz„ŒÛZgŠc*ìZzǵ)ÑyŠgZãäÂŒVJ-È

Šc*ìā(ÅŠ*»x@{ZZyÆ£â]~ÐZq-£xìX
Š*}¡¾æ

E
LZsò~�¦†ZØŠgŒãÔ[Z−+Z0²!ÔñÑ**°wZ−+

gzòÔ�÷á{ÑsZ−+1Z¹gÔZpZyZ“YÔçZàÔ�Þ[Z−+¼z̃gŠ~Ô²Z¹Ô
°wZ−+ŠzZãÔ�Z®ÁZ−+îÏÔúŠ]4n.ç

IEG~Ô‹ðÔ«gÔ�Z£uy~Ô÷á{zàZv
ŠŠ~ZzgeZË·ZDw)gÂZv¬\(‰**$œî EE0gziÇg™xÈŠwzŠârPˆŠv}„z
z].ZyÆZn6,%ŠZgƒñZzgZ,Vä=zÜÔgzZe$zŠgZe$ZzgŠ/zx@{ÅãCŠ6,ZÏ

VÃ"Õ[HX Å‹ð nÅôZCÙe$ÆxÔdZzg;Cè
„0*uzyÐ¬yz*y~ZzgpŠui$4èGELsi~ZkôZCÙe$ZzgZkÐ

aZ”{Šzu}ÈÔ"gz"YyZzg!*Ý�Vä(,}(,}**$œî EE0gziÇgŠâ̈VÃ
OW,HÔX~u¦Z£{VZzg�†Zß;[¦~açLz„÷XZzwZ™̄Å§sŒÛWy

(»{ŠZ:gztZzgU*ãZ™̄Å§sÐÂ©e$ Naturalism œÅ‚~oe$)
(»ÝÔŠzâV Agnosticism Æ.Þ1D6,(ÅŠ*Æ!*g}~z„ÑZŠge$)

ZkŠ*z].h+ôZCÙe$ÅœZ}!*¯‚ZzḡI»8÷X
gzk~âg¾Zzgš».e$±].à,ZzgZk6,FFZ·ZÅÂx»xZ�y
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™Š~ˆTÅ$+zªz{5À»‰Š0ŠHX feed lZg
tÂWŠxmZ?x»£xåÔZzgz{XÅ{§WŠxmZ?xÃCÙZzwŠ3Æîg6,5

ŠHZzgTÆâgÃZmCz¥ËÅZ&[~Ð́zAwÆF%ZiÐ¦/Zg™Ô�8çXL"
Å§b>HŠHÔZkfZ‹¬à%;MmZÅ}Õä>zZ?xÆDzcÄÅzŒVÔ÷ZÇV

Zzg—-V»HqwƒÇZzgZk»Z0+Zi{Ãy™Yì?
¸z{Nì&´)Zâx)Z£gŸ(',w~äZK�g"LLZ−zÈîGZÅ)½0îGG!*ÓŠ>

ZÅš540î
E

GEGGóó~ZkŒzp!Æ‚B¿c*ZzgŒc*ìÔTÃ7,|™²[zYÆx‹fZzgº
äZk6,»goÉ™ZkÆ'ÃyZ`d7HX

jZÙ:
£!ógñßsÅÃÐ7g~Â[L¯i�ŠggŠw•i}ó7¦/g~ÔÂ[~ZâxZ£gŸ )1(

ä501BŠÑbŠb÷X
ëzògçt21B¢zV6,ŒZzgCÙ¢˜i~‚,̂ÆDÙZg,]6,Œ‰ZzgZy~Có )2(

z+Bk0î
GI

G»»x:åÔgŸÃƒ&+cÑƒgäìCóz+Bk0î
GI

GzZoZxâ~.03B?¢zV~÷áùHìTÆ
yz*y~¼ŠZi+c%œ/',»‹gŸ7gÈg|Z]Ð÷áùƒ`÷X)Zi:ZŠZg{(

///

LL?ZWy‚ŠkuøZäZky~WçÅà�½ãel,|Î‚wÐ}Zzg
ëzò»x%œ/g;āW\ÆzZ−¤/ZòZd|]Æ].ZëZâxZ!|]´)?
gŸZ{V',w~ŠkuøZ)á°2821|(ZzgW\Æ].ZëZâxZ

Å.1¹Ð)4è
G

GE|]´)
?ßZ{V',w~g9*îGZv¬\m)á°7921|(äÜs7̧ā:òâ+»
¤/ZVŠg�Û9Z�xŠc*ÉZLZLiâ:Æ¤È™Zxzf}«JxÐZKd
&¢AZzg̈ù]»ß;ëZ™%UëzògìXóó

āāāāIIII????°°°°wwwwZZZZ−−−−++++ZZZZ££££ZZZZëëëë~~~~mmmmZZZZ°°°°¶¶¶¶
)¼*:ëzòÖtÔ,·gŸZOò~Ôm708(

0*õc*b-.$ƒD÷ÔZ#āZK̈ãŠâr~ZknÆ51Bt-.$ƒD÷Ôtßg‹
qwZK̈ãŠârÃZq-Z+áZi~6,zù&¢AŠîìÔ�ËÌZ,ÛR,ÐÔ�
ZK̈yÆzëzáy~WYìZâic*Š{ìāëZk6,‡Šg7āZkÃKµYNXóó

ÈtāZK̈ãŠârÅZ¦ZŠz&¢AÛR,Å̧]Ð**‡&ÿELÒyzZŠgZuu
(Mini Disc J-ÔÑpÐ„îg6,ic*Š{ìZzgz{ÌZkÛR,ÐTÆZq-¶ÐŒÛm)

~Ô�ZK̈ã**o6,WYìÔŠ*ÅƒÐ(,~Ñ$k,~ÔZ%k»ôöÑ$k,~~ÈŠ~
ˆìZzgZ[tÃÒƒg„ìāZkÃ'×h+]Zzg?™Zq-Z,yÏy6,Ñc*YñÔT
Å̧‹ÇèÃg{ÛR,*e‹ÐFkHic*Š{ƒXZkÐW\ZK̈ãŠârÅ̧]z&¢A
»Z0+Zi{ÎbTÆZ0+g51Bt6,zù-.$ƒD÷X

ZK̈ãŠârÅ¸z{ª]Z0̧]z&¢AìTÅ§sZ÷ág{™Dƒñ
ZâxZ™xZvzõ-V�ÛâD÷:

æøi³³vŠ³³göœÞ$Ôøqø³†øÝö‘ø³Çôn³†ö

æøÊnÔø]Þ³_ø³çp]Ö³Ãø³³^ÖôÜö]¢Òf†ö

æøœÞ³³k]Ö³Ój³^hö]Ö³Ûöfn³àø]Ö$³„ôp

eô³³³ªu³³†Ê³³³ä́mö³¿ã³†ö]Ö³Ûö³–³Ûø³†ö

ªLLÂáy™@*ìāÂZq-gN*‚f¨{ìÔZ#ā¾}Z0+g7g~»Ñ]ÈŠ~
ˆìZzgÂ„z{Âƒ�ìTÆwzs~7æ{›ëWDgZKYD÷Xóó

¸z{gZiìTÅ§sŒÛWyœäZyWc*]~Z÷ág{Hì:
)Îg>$øGWR:21( æøÒöØ$�øoûðõ]øuû’ønûßFäöÊôoû?]ôÚø^ÝõÚ%fônûàõ )1(

LLZzgCÙqëäÌg¿ìZq-CäzZàÂ[~Xóó
)Îg>Z±:92( æøÒöØ$�øoûðõ]øuû’ønûßFFäöÒôjFf÷^ )2(

LLZzgëäCÙqÉ™Ñg™g¿ìXóó
)Îg>ZÂ>:13( æøÂø×$Üø!�øÝø]Ÿûø‰ûÛø«ðø )3(

LLZzgZv¬\äWŠxÃÓxZâÆ**x2ñXóó
Íc*LLWŠxóów'êGL!*g~¬\»Zq-Z(Î6,ÛR,ìT~DZÆI�YÅZâÑpÐ„
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Zº»%,âZûZzgÀªo["<Z["ÆqÝ¢[Æ',Z',ƒYñÇXZzgaVāâZ["
Zzgâ[Y"ŠzâVZq-„%,ÆZHq÷ZkaŠzâV!*ë',Z',÷ZkaZiqo"»%,
Ro["Yu"Æ',Z',ìX

)2(Zk‚|#Zzg¯z^ÆˆZkŠúòÆo]6,m̄äZk§bZ+Ñw
‡ìHìÔāaVāâ{["[‡'*î JGZ²Zzt{Z["»zF,ìZka~²zkâ[{"»
%,ÔâZ[Zzgâ{Z"Æ%ŠVÆù·Æ',Z',ƒÇZzgaVā!*±§‚|#â{i"â[{"
Æ',Z',ìZkaZk»Ì%,âZ["Zzgâ{Z"Æ%ŠVÆù·Æ',Z',ƒÇ)ZÐôp

Zzw−(
²̂z°ÆŠúò»ZrZðZm]:

£Èî0Zz\Ã74Bz,̂~tŠúòìā[‡'*î JGZ²ZztÆzF,»%,!*¹ŠzâV
^VÆ%ŠVÆ',Z',ƒ@*ìX

ÆzF, A ÆiZzt‡[ ABC Zk»ZrZðZm]tìāëä[‡'*î JGZ²Zzt
ÀŠeZÑ�£Èî0‚Š�ÅW^,̂ÅgzÐ[ÃŠzZ,¢V~„™Šc* AD6,BC

ìBD+DC=BC X~CÙZq-!*ëpÐƒZzgZÏ§bCÙZq-ÀÐÌpÐƒìZzg

Dy�6,ZâxZ£gŸÅ×zÃ
ppppZZZZzzzz¡¡¡¡@@@@ggggçççç~~~~

Dgc*èZzg!*<mDy�Z(DìāTÆÛV~zN¾¢»PƒZlZr
Lã7X¸zzìāŠzu}Ex“¨Ò0î G

GpZ{ƒ43š5é EGG]ƒVc*Z�]ZL‘:Z+Ñw
ÅzzÐÄ„̂kYV:CkƒVpLLz‰ÜÅL~,ZÐâ²w™„Šî
ìXZzgQŠwågZÞìC

0*ñZ+Ñ1VaÁ1Š
0*ñaÁJ"')»4è

G
G1Š

pDgc*è»àq£y�ẑ[CÙŠzg~"yÅ§bZq-½0™(,~(,~
†]ÐZCß;ëZ@*g;Ôz‰ÜÅxÇíW@½™ZyŠzâVÆ)Á˜VWgZ»
Âg{Â™ÃpLÌZ¹W@:Š3ÃpZâxZ£gŸmZ°9*îGzZ°çZyäZyÆ
Ì‰)b6,Z+̀bzW�ÛâðìTÅzzÐz{Ì}}ŠxÂh@*ÃW@*ìXZzg

ZLo]SÐ¬zyÅ�Ûc*Š™@*ìX»lÃðZyÅ�Ûc*ŠgÏ»ÚZZVáXWbëZzg
W\ZâxZ£gŸÅ¬Ó:̀P]»x@{™,X

Dy�Æ£Èî0Šzx~Zq-ŠúòìāCÙâÅZ,Šz”V~„ƒ$Ëìāb
Zº»%,ZkÆbZûZzgÀÆqÝ¢[Æ',Z',ƒÔt£Èî0ŠzxÅŠHgƒ,̂ìX

m̄äZkŠúòÆZm]Æat§iZ(g�Ûâc*ì:
)1(¬ZkÅ‚|#Zzg¯z^Cðˆìāz{âGzn&…qgz!*ÑÑo6,

„™**ìXZÐëâZ["âyfe÷ZzgQZkâ6,Zq-%,Z[Yb"¯D÷XZzgQ
Zk%,ÆiZzt["ÐâZb"ÆÇÛ6,â[{"Zk§bq÷āTÅzzÐ{
Z["[‡'*î JGZ²Zzt0YñZzgQâ{Z"Ã$©�î EG

0iJ-(,J™[{"Æ)z~™D÷XZ["
QâZi"6,Zq-%,Ziqo"»g™D÷XT~âqo"Ãé™‚.%,Ã»3ƒñu"
J-àŠï÷XÂGz£âZ["$©�î EG

0o"6,qgz!*ÑÑo6,ËƒYñvXZªâZo"b
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tìā)1(â{["Zzg{i"/Z±gè‚|#Zzg�Ûn',Z',ìX)2(^¹ÿ
I

L²zÏÐ ÜÜÜÜāāāā
â{["»%,âZ["Zzgâ{Z"Æ%ŠVÆù·Æ',Z',ìZkaâ{i"»%,ÌâZ["
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Zq-c»z5±ÙT~Zq-§s‡âÈ¡]Cgì÷ÂŠzu~§sZvÅ
Šg]Å¯EÃªCÙ™gì÷ZzgGZq-›yÆZZy»»ŸÌ¸ƒ**ecX

ZâxZ£gŸLëzògçtó¢Zzw~Zq-£x6,0*ãÅgö6,c™DƒñW!
ÆZbZÆ0CD÷ātZbZYV™!*ŠßV (Water Vapors) ggZ]

÷1 Åßg]~ÃWD÷Zzg',sÆZbZZ¤/p0*ãÆZbZÐ!*gq- (Clouds)

c~ óó~Ex!*
ÄBøÅ �†|Úç]ÊÐ YV™',sZz6,Ðn¤/Cì?c5±<:LL

Zk»Ãð »%“ìX (Transparent Particles) ñ�Šìā',sËsZbZ
÷X (Fine Particles) g8-7Éz{0*ãÆ!*gq-ZbZ
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with 3rd molecule or this process of collision carries

on. Finally the molecule receives the energy released by

the sourse of sound and transmits this energy to the

sound detector which may be human ear. In case of

damped hormonic motion, actually the amplitude of the

ascillation gradually decreases to zero, with the passage

of thime, as a result of friction force. this motion is said

to be damped motion by friction and is called damped

Hormonic Motion."

)ZâxZ£gŸZzgDß»]Ôm43Ô,·:™Zc(
ZâxZ£gŸö_',w~Šku{Z+m,DÃŠzuzVJ-v™äÆaZã
4¸ā‚bÎZwZ¤/,Ð7Ì™@*c*‚bÆÎZw~ZkDÅï$åLÃ:Ì
ƒC1ZâxZ£gŸZk‚bÆ�Z[~WäzZáiâäǢßÍVÅ\k»Èzn
�ÛâŠï÷ÔZzgtÌU*"$™Šï÷āËÌÎZw»�Z[Î°œZkz‰Ü„9ƒY
ìZ#ZkDÃ?Y}ƒXZ¤/?ZkDÅ÷ZðZzg�ZðÐzZ�7Âz{uu~�Z[Â
Š}Yì1t»ZÈwg{Y@*ìXZv¬\äZâxZ£gŸÃCÙDÅû«Å¶®ZZvÅ
Zk«»z{!*g;bCÙ{̄Æfg)�ÛâD÷X

}Z[Z¤/¤È™ZxÐtÎZwHYñā³ÆaHÑZ_÷Âƒ».
�Z[ƒÇāßÔèÔ{uXQz{ßzVÃrZŠ,ÐātßìZyßzVÐ³eì
Zzg�ß7ZyÐ³Ì7ìZzgZ#Z(ÃðX‚tWc*āÃðÚßìc*7Â
ÀòêtŠc*YñÇāZ¤/z{±ßÐmg‚rìÂZkÐ³Y,̂ìzg:7X1t
�Z[ÃðÌ:Š}Çāz{ßYVìZzgYV7X;Vz„?�Z[Š}nÇTÃß
“WÆÓx¿¥xƒVÐX

ZâxZ£gŸZy„úV~÷áï÷�ßÆ“WÆ¿ÐÌzZ�÷
Ì¹Y@*ìÔZâxZ£gŸäîsïÆẐkÃ"y Coral %Yyc*ñó& OVp

Ð».ÞHìZzgeZË™r#äZkÂ[~ZâxZ£gŸÅDß»]6,å¤/ÄU*"$
ÅìX

}ZâxZ£gŸö_',w~äZq-œ~I8231|&9091Y~ZLg‚á
óó~ZLx@Z]Å¯6,„Z0ï7ÅX ]ÖÓ�Ì�^ÊnäuÓÜÊçÞçq†]Ên^ LL

z¹(Strikes/Collides) LL¬ÝZò[~uz“WzZi»:L¬Š~c*ŒÛb
zŒÛq@* (Renwed undualation) ìZzgZkÆGg»z{×`Ã‰Š (Seprate)

ƒZ}�s)»y(†ìX
Ã¿ZÍwÆŒÛqÐ5YWzg~�̂zªºāµ¶Ôā̂w°ƒðÂ

Ì z„ZÖpzÜ]¸zg:ZzgnÅWzZiÆ‚BŒÛqä1z®ÄZkWzgÃR)w•(
(Harmonic Motion ÃŒÛqHZzgz„ò (Next) Š~ZkÅRäZLµ

āZk~¯åZk~ZF,ŠH-V„z„WzZiÅ»\VƒC¬IZ¤/pA` Ware)

( W a v e  (,kZzgz‚_ic*Š{ƒDYD÷X×` ( D i s t a n c e )

−7,@*ìÔ®ZŠzg ~üW@*Y@*ìZzg(Ÿ1¹é
H

F (Next Strike) zŒÛq undualation)

»(Wave) 6,×` (Limit) ÅWzZiÁ‹ðŠîìZzgwzs™7WDŒVJ-āZq-u
)ëzògçtÔ¢ŠëÔzŠzxÔm31Ô,·™Zc( ƒYCìóóX

»[eZËâ´g¶§Zi÷ā:Z¨ð›y‚bŠZVZd|]ZâxZ£gŸg9*îG

mä09B',kIZLŠ!*]zx@Z]Å¯?„Z0ï7™Æ¬ÅêLZsx~ Zv
D.H.M. (Damped )¨›‚bŠZV('qÝ™àZzgtïW`À

BCìXèÃg{!*Ñ„Z0ïÅ=ôZôm,~i!*y~-V Harmonic Motion)

ÅY$ËìX
"Sound waves travel in the medium in a fashion

that a sound source procuce sound. The energy is

taken by a molecule to molecule and it exhibits simple

Harmonic Motion. These Molecules strike/ collids with

other molecules. The second molecule now collides
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ßg]~Šc*Zk�Z[»Üā5±Ù:
Ð� (Gramophone) LLŒV…Šz!*'Òy™ã÷Zq-tā̄â¤/Zs

ZkWzZià{ÅƒCìTÅß])WzZi(Zk~½~ (Same) WzZiWCìz{‚
ìX‡g~ƒÔpZ{1ÔpZ{WÈî0§[z){XŠzu}tā&+g=̂z]�Zk~zŠ<ƒZQ

�ZkÐZŠZƒÇ‹c*YñÇXwŒÛWÈx„ìXZ[ë (Instrument) /’&ëGLW!
óó æe^Ö×#ä]ÖjçÊnÐ! ZyŠúƒVÃŠzlñV~gz×™,ÐX

llll%%%%îîîî0000ZZZZzzzz\\\\»»»»ÒÒÒÒyyyyZZZZyyyyZZZZññññggggÅÅÅÅïïïïeeeeLLLLìììì::::
)1(WzZiHqì?)2(YV™aZƒCì?)3(YV™Gg~WCì?

)4(ZLfg=uz_ÆÌ̂!*¹gSìc*ZkÆ»ƒD„+ƒYCì?)5(»y
Ð!*CÙÌñ�Šìc*»y„~aZƒCì?)6(WzZià{Å§sZkÅZŸÄtì

z{ZkÅÚìc*ËqÅ?)7(ZkÅñ]Æˆ!*¹g{$Ëìc*7?óó
)ëzògçtÔ¢ŠëÔzŠzxÔm11(

l%î0Zz\6,qgz!*ÑÄZ**]Æ�ZLîs‚4ŠÑbÆŴy~�
³Z~.Hìz{5±Ù:

LL!*ó—7=Ô‚gāÔeð´Ô*gc***ac*úg]»Ç**c*eŒz){z){
XWzZizV»¯âÐ!*CÙú7wZxìšd->î IEXZy»¯âÐú7ÌwZxì:tāZÐ¡¦k,z
©e$ŒÛZgŠ}™¬ZÝÐ].Z™ŠØXt¡!*ëz"pìXóó

)ëzògçtÔ¢ŠëÔzŠzxÔm81(
ZâxZ£gŸä‘ÐêLß»]ÅgzÝ~¾§bpŠ‡ì™Š{‚]ÎZßV»�Z[Šc*

Ã ìZkÆaZâxZ£gŸ»g‚!LLZÉ½iýI÷áBóó¢zg5±ÙZzgZâxZ£gŸÆZkg‚á
KÆaeZË·â´ÅÂ[LLZâxZ£gŸZzgDß»]óó»_·ZâxZ£gŸÆg‚á
ÃZzgW‚y™Š}ÇYVāeZË™r#äÓx²!9]»Zôm,~F,À™Šc*ìZk
aŠz§q¢Æ‚bŠZVÌ½7gZ.Š{™Mh÷X

///

~Zq-(
&Bgö

I óóóóóóóó ]]]]ÖÖÖÖ³³³³ÛÛÛÛ³³³³____³³³³††††]]]]ÖÖÖÖŠŠŠŠ³³³³ÃÃÃÃnnnn‚‚‚‚ÂÂÂÂ××××ooooeeeeßßßßkkkkqqqqßßßß‹‹‹‹]]]]ÖÖÖÖ’’’’ÃÃÃÃnnnn‚‚‚‚ LLLLLLLL ÷áïHìXz{ZLg‚! ~
Æ�Zi»ñ�Òy™Dƒñg¶§Zi÷: gB

LL%YyñóŠzu}ßzVÅ§bZq-ßì�«g~Šg½VÅ§b(,k
ìZka¬%î0Ã~�Zi6,bìóóX

)ëzògçtÔ].h+Zi+cÔ¢3Ôm686Ô,·Ñƒg(
WÐ'×h+ZkÅ=ô™Dƒñ˜÷:

:ZôƒZsg)â8çXLvc*](äZkÆv)ß(ƒäÅ¥ôÅZzgZÐ ]Î³³çÙ LL
óó)Zs( XXXX(Stone Like Tree) ¹:ā\?ç

I
ELv (Treelikestone) vo~

WÐ™̂YìZ0ÞgÆjZáÐZgTÅ„g]Ü™Dƒñ˜÷:
LL$k5å EE)÷ácŠZgñó(Zzg%Yy)%÷ác»ñó(Zq-„%YyÃë÷X�Ûtt

ƒD (Cavity) ZzgÎgZc (Rings) iiii³³³³íííí××××ííííØØØØ ìā%YyZÝìZzg$k5å EE�ÛqX%Yy~
÷Zzg$k5å EEŠg|#ÅeZCVÅ§b@lZzg(,kìZzgeZCVÅ§bZk~÷áñÌÇ
÷Xóó)Zs(

ZâxZ£gŸ%YyÃßÅn„B÷ZzgZkÃ«g~"y»zŒÛZgŠïƒñ
74ø EELi}ŒÛZgŠï÷Zzg³ÃZkÐY,̂B÷ÔOVpW\»7ÀêLÑ¦ì:LLÑ̀xZk

)ëzògçtÔ¢ŠzxÔm886Ô,·Ñƒg( Ð�Z³̄~—7Xóó
ZÏ§bZ#Zq-‚bägc*„gZx7gDe{ØgÐ21BgpyZMgu8231|
~ÎZwHā:H�ÛâD÷f}Š+ZkX~ā:LL¯â¤/ZsÐŒÛWyú̂7ZzgZk
~ŒÛWyÑp»½**ZzgZk»xÅâ™~™Æc*Z̀]á™c*z,„ZKˆz]»Zk~
½zZ**Y,̂ìc*7ZzgZÃ§£zÆÆ!*g}~H¬ìZzgúg]Æ**aÇäc*'×Z÷Å

óó enßç]içq†æ]! WzZiZkÐú7ÌZ(„wZxìT§bZkÐ!*CÙú7c*HX
)ëzògçtÔ¢01ÔzŠzxÔm11Ô,·™Zc(

ZâxZ£gŸZq-?ÅwÐZk»egÑÅV~Ì�Zic*°x�Zi»:òŠ}
ŠïpW\äDß»]ÆâCÙÅwÐZk!*]»Y,̂{1āWzZiÅ|Hì
Zzgt¾§bc~™̂CìZzg»âVJ-Bìz){z){XOVpZk»�Z[g‚!Å
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äÅX].ZzwÆÑzq~ZyÅ=%]’k,Åˆ÷ZzgLLg‚!Š§DßÇgMóóZy„ Milne

=%]»ZgŠzF,ÀìX4981YZi+c~86].Zzw454B,]6,Šb‰÷Zzg
=%]Æ24B,]÷XF,3~46B].ZzwÅ=%]÷ÔTÐZ0+Zi{ƒ@*ìā
F,ÀZzAZi+c»ìX0391YÆZi+c~=%]~}}ZŸ†HŠHìX

™8ïELF,ÀÆ!*g}~¼è7`XZ(¥xƒ@*ìātF,ÀZd|]Å
}.#Ö~7HŠHXW\äNgZk»Šz&%û_·HZzg((jZÙ~ZL@*W,Z]
Šg`�ÛâñXZyjZÙ~'×h+=%]Åˆ÷X�Šw1™§hVÃCc*ŠHìZzg¼
ZÝoÅ¶KyŠ„ÌÅ̂ìX

ZyjZÙÐè¸ìāZd|]ÃßÇgMÔD[ZzǵEx6,i',Š„
'g]qÝ¶XZk~tc*ŠǵecāZd|]äË»Òc*-ãzg;~f!Ã
ÐEÄgc*è»Zõ[7HÔpz{].h+ZzgŠ*gc*èÐ/p!zZ�¸XßÇgMÅ

ZXŠ-VÂÎÛ,œ~~ƒðÔpZk»ZEwÁZiÁZk8�î E
0i}6,¹özŠåX«

%û»Ò~Y™„ßÇgM»è¸åXZyP‚ßVÐZÐZjwÆ»[~÷áï™ä
»Š/HŠHìXßÇgM»£xZkiâä~z„å�W`µ5Ó½ð G{»ìXZd|]ä
ßÇgM»ZEwCÙZk(Hì˜V¢zg~ŒXëzògçtÔ¢ZzwÔ,]123B@*003B

óóŠg`ìXtW\ä4231|~ ZÅ;-ö XE
0ZÊ--.ç

E
G°ZÓYZÅ.k5åGk, !*[ZO{~W\»�g

!g+ö Š/LL
Šc*XZk~W\äßÇgMZEwK÷X

i%æGLÃjZÙ5231|_.7091Y~‘‰X™32B6,W\äZLŠ\œ
�ÛâñZzg@*gõ62BØZw52|ÌŠg̀�ÛâðXZyjZÙÐtÌè¸ìāW\äßÇgM6,Zq-
Â[Ì’k,�ÛâðìX™91BÆqí6,g¶§Zi÷:LLZk»ÒyëäßÇgMÅÂƒÎx™

gc*MC 65z75B6,–ìXóóÓxjZÙÆ!*g}~û{Zkae7ā¬x‡g~Æa
·9Ì!*)̄…ƒVÏXZkaëÜsZyjZÙÃBÐ�,]91B@*32BgK¸ñV
Æ‡°}6,Šb‰÷Ô™91B6,&(,}jZÙŠg`÷¬~W\äZkR%ÅzŸs#
ÅìāgL¸ÎVÆa‘Í-Cå GW{̧Z°ÅYV¢zg]ìXW\ätzŸs#Ì™Š~ì

Šï÷X ā.e$gK¸ÎV~;Z(gtÆ!*)̄æ[‰gzZÒ»�Ût

g‚!ŠgDßÇgMÆPjZÙ
6666,,,,zzzzWWWW····ZZZZ'''',,,,ZZZZgggg@@@@))))ZZZZssssxxxxWWWW!!!!****ŠŠŠŠ((((

ZâxZ£gŸÃÁz÷¢)55(Ex6,Š„gkqÝ¶XZy~Ð½ã43B
Exz.yZ,VäfZC_¬ÐqÝKXEÄgc*è~ZyÅw!hÐê OìXñÑ**
;Z−+·g~Å%A$™Š{z„£?Zd|]~4)27(»mDgc*èÐ
ìÔXÅ,Zk§bì:

7 iX]
4 ƒz£¨
8 D[ÔZgv…3§öG

G
ÔßÇgM

22 ÂEÔæxÔ̂[
13 ˆÔy�Ôgc*è

t£?ÃÔg‚bÔ£Ñ]ZzgjZÙ6,Œ÷XZ\k»£xìāD»t"
(Chambers C{fí{ZÌJ-S®)»³ìXgc*èZzg‚bÆ÷F,CÓi)

Ægc*MC].ZzwÐÙ‚÷X4BZ(gtÔ5BZ(gtÔ7BZ(gtÆ].Zzw¬xŠ„
c*[÷X8781Y~LLÓi(»[óóÆe~(,}Yì].Zzw÷áùK‰X»
açLzgt¼Zk§bì:

"Mathematical Tables consisting of logarithms of number 1 to 108000

Trigonometrical Nautical and other tables

Edited by: Janes Pryde F.E.I.S.

W.R. Chambers Ltd.

London and Edinburgh 1878"

4981Y~Zk»*Zi+c÷áùƒZÔ�º[-ãzg;Ñ$k,~~ñ�ŠìX
Archibald äÅZzgZŠZg] Walter F. Robinson 0391Y~ZkÅÃU*ã
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Å¢zg]ÔÉßÇgMÙAq-Š6ßÇgM06BÃ̧&™,ÔßÇgMq-U*6ƒYñÇXZk
~Šz»ßÇgM¦™äÐßÙA2BU*63B»ß5äÐß`3BU*6XÃ̂ÃÅÂtz„°›
¬xì�ßÇgM̧Z°~¦HY@*ìXóó

™12Ô22Ô326,ŠbƒñjZÙ~W\äZLŠbƒñ§j»ñZi:
Šzu}§hVÐHìXVßVÐZLˆ[ÅZŒÛšM0*™t³ïÑì:LLøgZˆ[
ZŠtÌìZzgÌ̂Xóó

Zd|]»Òy™Š{§iZ•ð™ìXiZztÆNZã¯™ZkÅßÇgM~
9475586Y4¦™äÐßÙAqÝƒYCìZ#āÂ[~Šg®̀Í/õG~¿îs
ìZzg·z]ic*Š{XZd|]»§i021BNZãÐÌZz6,ZEwHYYìXÑzq~
�Ût‚Â,Z(gt6,Qz6,ZzgZÏ§bZq-Šgz6,a¸Zzg2BŠgZ6,Š}Z(gt

J-³9AÇX
ZyPjZÙÆNg_¬Ðè¸ìāZd|]ÃD[ZzgßÇgM6,

i',Š„ˆgqÝåXW\CÙZÅ÷Zð~YDZzgZ+ÑwÆ%Ãð!*]Jw7
�ÛâD¸XW\Æiâä~ßÇgM»ZEwÂZq-§sg;ã§Z(gt»ZEwÌ÷áh+
„Ãð™@*ƒXtjZÙZ•ð»zl»³÷Zzgµ5Ó½ð G{Æ%̂!¿»°œÔìX

///
LLLLLLLL²²²²kkkkggggçççç~~~~óóóóóóóó††††gggg~~~~3333111100002222YYYY~~~~ggggŸŸŸŸZZZZOOOOòòòòÅÅÅÅ7777¿¿¿¿))))88882222BBBBÂÂÂÂ1111VVVV»»»»ÃÃÃÃLLLL((((

ëz~Z;z{É½iýIŠ@Zßz{ 02 !*ª‹Œ 11 fz¾Æ 1
ZÄB}é E÷Z«ò)¢Zzw( 12 ',ç

I
Lbs# 21 z‚b„ 2

ZÄB}é E÷Z«ò)¢Šzx( 22 »t]Zzg‘k,ZÜk 31 Œ',ŠZ',î ›x 3
ïZnZzô 32 ¼öZßV 41 ¥0*gÏ 4
ÃZ̀ZyZY] 42 ZhZ“þZ

Å+?ç‘ 51 †]zZÃ§Œ 5
ZÖ§gzŠZŠ 52 0*õ"$ 61 Š+Œ 6
@Z"ìGGLâg~ 62 oøÒZI<L 71 óg*È®Ä 7
0+z{»"gzŠZ›Îx»³ 72 ô—3Zzg�Z+Z3ÿXL<L 81 H,¿%©~ 8
§‹Zd|])å( 82 ÎZÑ]›ëú',ƒk

0+z>Z!Y
91 Wcª#Ö

"ñµ�Ûc*ŠÆv[�Z[
9
01

¸µRÅßÇgMÙÃ~¥x™ä»§iÂ[~Zk§bCc*ŠHì:
LL¸kÅßÇgM~TÅAsNZãÅ§sÅˆƒX94755806Y4¦™z

qÝ¦ÐZkÅßÇg'+ö
I_5½3ï GEH»3&1̧&™zXZkWyßÇgM»¸]ú”gŠkÆ7F,

ÐÁHŠHìÔquÿL¸&ÙÃ~£/ƒÏXóó
Zd|]äZz6,Šbƒñ°›æZxÆ!*g}~�Ûâc*:LLŠZãāZ,Zi—Z$+óóZzg

QpŠ„�Z[Šc*:LLZ,ßÇgMÙAñq-U*6Z„Xóó
ŠzuZqí§TèÃg{6,Šc*ìXQ�ÛâD÷:
LL!*,§&ß`¤/îZiZßZztZ„āÙAZ-"3›å EG~âÎZÅi�ç+¤/C/

ßÇgM',0+Xóó
ZkÅzŸs#Zq-VwÐ�ÛâðìZzg'×h+Zkqd/õ I

G~eg§hV»ñZi:
�Ûâc*ìX)1(].zwÆfg)ÎZÅi�ç+ßÇgMÃ¥x™**X)2(çèÃg{ÐX
)3(].zwÐ83ï EGEL¸k¥x™ÆZkÅßÇgMàYñX)4(ÙAÅZÝ7;îÆ
fg)¥x™ÆZkÅßÇgMàYñZzg¸ƒ~ZaìX

ŠZqíZk®Í/õGÆ!*g}~�Zz6,Šg`HŠHìZÝÂ[~Zk»o]
Æ™ TrigonometryÅ Wood House 7Šc*ŠHX4981YZi+c~Üs

262B»jZ!Šc*ŠHìX0391YÆÃU*ã”{Zi+c~¢zgZkÅ'×h+=ôÅˆìXZd
|]g¶§Zi÷:LLqÝZ,¿Wbā:

=ÙA̧k °›NZã¸k<ÙAq-U*6
bYZÉ½šïE‡é&BûE¸k
Â[~Šb‰®Í/õGÆZEw~Ò�Ûâðìāt‡°{Üs¹gK

¸ÎVÆ!*g}~ìZzgëZÐWÐáYNÂ:LL4ŠgZ6,ÙA~3YÅ¶ƒÏÔ56,
5ÅÔ66,11ÅÔ76,22ÅÔ86,63ÅÔ96,95ÅÔ016,09ÅÔ06ŠgZ6,354871ÅÂ‡°{
',;ã7Xóó

ZkÆŴ\äZq-™§iÒy�Ûâc*:
LLMZ̧wÉZq-U*6ÐZq-ÎäU*#/õ EGJ-:Zk«sÅq~#ì:ZkD+±
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T6,Zq-u)9ZƒŠHÔZkÄÆ‰ZÃgÆ0Zd|]ZâxZ3ÿXL]4ï NEOGZâxZ£gŸ
‡Šg~',»C&CåO_',w~¡åGOkaçOøZÆ÷á¤/ŠzÑ|]ñÑ**¦Z1Z_»]™r#‡Šg~
gç~mZ°¶)2131|D8931|(äF¤È«JxÐZKHÔW\ä¸ZKPZŠÒ

—g?ZWymZ°¶ÆŒVÌZg‚wHÔTÆ�Z[~W\äZq- Zd|]Ô
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Z¬-$TÆaz{ģx£[÷ÔZzgg‚!ÌZÏ+MZzgŠ+Å×e$ÆaZ¹2+g
ìXX™~VÆ0*kšÔYñZÍw6,p6,Z¹Z:q�ÛâŠ´ecāZæZŠàgì
c*7Ôbªj]JwZæZŠ́gƒÇX
)7(Zk»W¸i‚wgZ#3231|ÐƒZ�|Z]z^ûL‚w~Ñ»}ZæZŠzZ¬-$ƒV
Ð;‚ZÑkyÑzq‚wÐ6,dZyÅ}.#Ö~q¢KYNÐā̄xZLe
ÐZ¹ãX

)8(Z3ÿXLD�*y«�ÛâNÐbw©àZæZ›g‚!¢zgZyÆ**xÐŠg`ƒÇ
ZzgšZæZŠZ0+gZ`»Z(ggìÇ;1¾qwÑixƒÇā*yuzŠ°Šg‚!ÆZ0+g
Zzg#Å©ïEGLè<ØzÑqÐ!*CÙƒc*ë)Ã(ZYi]Š~Yñā�Âc**yëZ(

241



c*ŠÇggŸ4102Y3412Y 410 c*ŠÇggŸ

ì×nËäÿ]Â×oFu–†l

oZ!ñÑ**;Z−+‡Šg~gç~:WcZc*x
ääääÒÒÒÒooooZZZZ!!!!6666,,,,zzzzWWWW¤¤¤¤ggggttttUUUUgggg
£²!Ô›-ãzg;ÔZ¥/|

zÑŠ]01BøxZāZx : 3031|
pZvpZã : 7031|
æg�̈šÃÔñäÎÔ`~ŠZ¼1ZzgáT]Å½qÝÅX : 2131|
52B)Š~ZsyÃæg�Ã~̀ŠZ¼1Zzg|]ö_ÎgC : 0231|
)x4331|(ÐµZâxZWÔ½>Ñpz){Å½qÝÅX
æg�ZæZŠZ‰xÔ!*÷r~Ô»y7g~q¢ƒñÔZÏŠzgZy : 0231|
ZkZŠZg}Æ´z{ZŒZ=ZgkÔ»y7gZzgZq-ŠZgZ‰xÆ
Z3ÿXLDÐÌZ.Š{™DgìQ³°W‰X
æg�IbZÊ-<å GXEd$Ô!*÷',~~ñß~Ýx[Š-È~ : 1231|
ÆŠgk~Ñq-ƒñX

ZâxZ3ÿXL]4ï NEOGZd|]ZâxZ£gŸ‡Šg~',»CŠkuøZÅ : 1231|
!*gÇ{~q¢~X

oZ!ÅpZéZzgÃÒÐ/Š„Zd|]ŠZgZ‰x : 2231|
!3�ç EELZsx»ªxX
Zd|]ŠkuøZÅ!*gÇ{~gg~Ñp»ŠgkZzg:ò : 2231|
â+Åw»W¸i
8BgpyZMguÃª:ò’k,�Ûâc*X : 2231|
Z4xZÅ.hÒðwZ”GDZ°Îw)�Z+zoø{(Å"X : 3231|
ñZ<ØgzZbZ;kÉ½iýI¬Z²k)}(" : 3231|
;Z−+ZÄB5å EG)oø{(Å" : 3231|
ÑbÂ[ZEY"3�ç EGp£tZ¼)§](Å"»W¸i : 4231|

»[÷1@™r#ÔZN*z{ 43 »[qƒgzbZv{y™r#ÔZN*z{ 33
»[ñß~·Zr™r#ÔZN*z{ 63 »[¦ñ.gŸ{y™r#ÔZN*z{ 53
»[ÒÁe$Zv{y™r#ÔZN*z{ 83 »[ñß~fZ™Z™r#ÔZN*z{ 73
»[œ·ZŒ™r#ÔZN*z{ 04 »[Ò·{y™r#ÔZN*z{ 93
»[ì·{y™r#ÔIÍZ1g 24 »[œBZ™r#}7g~ 14
»[�ŸiZ£™r#Ô› 44 »[ñß~Z£xV™r#Ô› 34
»[�'íZ]Z™r#Ô› 64 »[»q™r#Ô› 54
»[»ŠZŠZY™r#Ô› 84 »[»†ZØŠg™r#Ô› 74
»[qY·¢y™r#Ô› 05 »[»ÒZ!j™r#Ô› 94
»[Ò·Š+™r#Ô÷J 25 »[Ò¦M·™r#Ô› 15
»[Ò)wZ−+™r#ÔIÑƒg 45 »[Ýx·™r#Ôñä',V 35
»[ÒÑw÷á{™r#ÔÑƒg 65 »[Òg0Z™r#ÔÑƒg 55
»[œ·{y™r#Ô´‘a*V 85 »[ÒaZÞ™r#Ô´‘a*V 75
»[ñß~Ýx²™r#ÔgZx7g 06 »[‡è†Z°iZt™r#Ố‘a*V 95
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