


AakaSaBaaiktocaI AaSayasaU~o 
p`a. AnaMta ksturo 

marazI ivaBaaga 



p`krNaacao naava 
AakaSaBaaiktocaI 

AaSayasaU~o 



p`stavanaa 
 marazI iva&anasaaih%yaatIla saubaaoQa jaavaDokr ho ek mah<vaacao kqaakar Aahot. 

 iva&anakqaa  ̧kadMbarI ha saaih%yaacaa ek p`kar Aaho. 

 iva&anaamauLo GaDUna yaoNaaro badla AaiNa %yaacao maanavaI jaIvanaavarIla pirNaama yaacao ica~Na 
iva&ana saaih%yaat yaoto. 

 iva&ana saaih%yaacaa koMd`ibaMdU maaNaUsa haca Aaho. 

 iva&anaacaa qaoT saMbaMQa ha maanavaI jaIvanaaSaI yaotao.  



laoKk pircaya 
 marazI iva&ana saaih%yaatIla Aajacao AaGaaDIcao laoKk mhNaUna saubaaoQa jaavaDokraMnaa 

AaoLKlao jaato. 

 saubaaoQa jaavaDokraMcaa janma 16 saPToMbar 1948 laa Jaalaa.  

 jaavaDokraMnaI kqaa  ̧kadMbarIbaraobar [tr iva&anaivaYayak laoKna kolao Aaho. 

 kadMbarI laoKna  

1. AakaMt³1988  ́  

 



kqaasaMga`h 
 gaugalaI ³1991´̧ vaamanaacao caaOqao pa}la ³1994´̧ saMgaNakacaI saavalaI\ ³1997´̧ 

AakaSaBaaikto ³2003´̧ ku$xao~ ³2006  ́ekUNa saha kqaasaMga`h Aahot. 

 



[tr iva&anaivaYayak pustko 
 icaMtamaNaI ha navyaa yaugaacaa  ̧iva&anaacyaa navyaa vaaTa  ̧iva&anaacaI navaI ixaitjao̧  hsarM 

iva&ana  ̧Pla^isTkcaI maojavaanaI [%yaadI. 



purskar À sanmaana 
 hsarM iva&ana  ̧gaugalaI AaiNa AakaSaBaaikto yaa pustkaMsaazI %yaaMnaa maharaYT/ rajya 

saaih%ya inamaI-tI ]%kRYT purskar. 

 AakaMt yaa kadMbarIlaa iva&anaga`qaaMlaI  ̧ku$xao~laa koSavarava kaozavaLo purskar 
p`aPt. 

 %yaaMcyaa yaa xao~atIla yaaogadanaasaazI maharaYT/ saaih%ya pirYadokDUna gaao.ra. praMjapo 
AaiNa puNao marazI ga`MqaalayaakDUna svaatMHyavaIr saavarkr [%yaadI purskar p`dana. 



AaSayasaU~o 
 iva&anasaaih%yaamaQyao iva&anakqaa ha savaa-QaIk ilaihlaa jaaNaara saaih%yap`kar Aaho. 

 iva&ana saaih%yaacaI cacaa- iva&ana kqaocyaa AaQaaranao haotanaa idsato. yaa kqaaMmaQyao 
yaoNaaro iva&ana hoca parMpirk kqaopoxaa iva&ana kqaolaa vaogaLo zrivato. 

 ho iva&ana bahutaMSa vaoLa ]Vacao̧  yao} Sakola ASaI Sa@yata AsaNaarI saMBaavya iva&ana 
Asato. %yaamauLo ho kqaasaaih%ya Ad\BauttokDo Jaukto. 

 saubaaoQa jaavaDokr yaaMnaI iva&anaanao inamaa-Na kolaolao p`Sna maanava ksao saaoDivatao ho 
saaMgaNaarI kqaa ilaihtat. %yaaMcyaa kqaaMmaQao maanavaI naato saMbaMQaacaa pIL Aaho.     



iva&anaanao inamaa-Na kolaolao p`Sna 
 iva&ana ho maanavaacyaa klyaaNaasaazI  ̧ivakasaasaazI Aist%vaat Aalaolao Aaho. yaa iva&anaanaoca 

maanavaasamaaor kahI p`Sna ]pisqat kolao Aahot. 
 ‘itsara pyaa-ya’ yaa kqaomaQyao rajaoSa ha t$Na yaa gato-t ADktao. %yaalaa Jaalaolyaa raogaavar 

]dyaa AaOYaQa ]pcaar inaGatIla mhNaUna tao SaItinadòt jaaNyaacaa inaNa-ya Gaotao. %yaalaa pnnaasa 
 saaz vaYaa-naMtr jaagaokrNyaat Aalaolao Asato. toMvha %yaacyaa raogaavar ]pcaar haotao. pNa 
%yaacyaasamaaor navaoca p`Sna inamaa-Na haotat. rajaoSacyaa kaLatIla pnnaasa  saaz vaYao- mhNajao 
navyaa ipZIcaI Sao  daonaSao vaYao- Asatat. tao SaItinadòt Asalaolyaa vaYaa-maQyao p`caMD maaozI 
vaO&ainak p`gatI JaalaolaI Asato. yaa navyaa yaugaat Aaplaa inaBaava laagaNaar naahI yaacao Baana 
%yaalaa ha^ispTlamaQaIla AnauBavaaMva$naca yaotao. rajaoSalaa svatÁcao AayauYya inarqa-k vaaTU 
laagato. navyaa yaugaalaa saamaaoro jaaNyaacao saamaqya- %yaacyaajavaL nasato %yaamauLo tao svatÁcao 
SarIr Tyaumarcyaa saMSaaoQanaasaazI ha^ispTlalaa dana doNyaacao zrivatao va iva&anaanao inamaa-Na 
kolaolyaa p`SnaatUna svatÁcaI sauTka k$na Gaotao.   



saMBaavya saMSaaoQanaacao Baaikt 
 bahutaMSa iva&anakqaaMmaQaUna saMBaavya saMSaaoQanaacao Baaikt krNyaat Aalaolao Asato. 

saubaaoQa jaavaDokr svatÁ maaJaI kqaa iva&anaapoxaa maanasaaMvar koMid`t JaalaolaI Asato Asao 
mhNatat  ̧pNa %yaaMcyaahI kqaaMmaQyao ho saMBaavya iva&ana icai~t haotanaa idsato. 
kqaasaMga`hacao ‘AakaSaBaaikto’ ho SaIYa-khI hoca saUcaIt krto. 

 ‘spSa-sauK’ yaa kqaomaQao Aa[-cyaa hataMcaa Aaolaavaa AaiNa spSa-sauK doNaaro maailaSacao 
maSaIna hohI ]Vacyaa saMBaavya saMSaaoQanaacao ica~ Aaho. 

 ‘saaOda’ yaa kqaomaQao kaoNa%yaatrI prga`havar pRqvaIvarIla maanavaapoxaa SaokDao vaYa- puZo 
p`gat Asalaolyaa jaIvasaRYTIcao Baaikt yaoto. 



iva&ana AaiNa maanavaI naatosaMbaMQa 
 iva&ana ho maanavaanao svatÁcyaa jaIvanasauKakirta SaaoQalaolao Aaho. vaO&ainak SaaoQaamauLo 

maanavaacyaa jaIvanaat Amaulaaga` ËaMtI GaDUna AalaolaI Aaho. iSaxaNa  ̧Aaraogya  ̧p`Saasana  ̧
p`saarmaaQyamao̧  ]dyaaoga  ̧vyavasaaya  ̧p`vaasa ASaI sava-ca xao~o  yaacaI saaxa dotat. 
dOnaMidna jaIvanaat iva&anaalaa far maaozo sqaana Aaho. 

 ‘AakaSaBaaikto’ kqaasaMga`hatIla ‘hrvalaolaI baahulaI’¸ ‘praQaIna Aaho jagatI’¸ 
‘karigalacaI AKor’ yaa kqaaMmaQaUna saubaaoQa jaavaDokraMnaI ha maanavaI naatosaMbaMQaacaa pIL 
]lagaDUna daKivalaa Aaho. 

 ‘hrvalaolaI baahulaI’ yaa kqaomaQao matImaMd maulagaI saaonaalaI hI saMgaNakaSaI AiQak jauLto 
AaiNa itcao naato Aa[-poxaa saMgaNakaSaI AiQak Asato. maanava va iva&ana yaaMcao 
naatosaMbaMQa saUicat kolao Aaho.   



iva&anaamauLo GaDUna yaoNaaro badla AaiNa %yaacao 
pirNaama 
 ‘hrvalaolaI baahulaI’ yaa pihlyaa kqaomaQyao matImaMd maulaISaI caaovaIsa tasa KoLU Sakola 

Asao saa^FTvaoAr  tyaar kolao jaato. %yaamauLo  saMgaNakasamaaor basaUna vyaayaamaacyaa 
ABaavaanao itlaa haoNaara Aajaar AaiNa %yaa Aajaarat itlaa yaoNaara maR%yaU ho iva&anaacao 
pirNaama Aahot. 

 ‘]YaÁkala’ yaa kqaomaQyao @laaoinaMgamauLo Ap%yaalaa janma idlyaanaMtr puZcao mahaBayaanak 
pirNaama sahna krNaarI tnaujaa AaiNa itcaI Aa[- saumaoQaa ek vaogaLaca AnauBava do}na 
jaatao.    



samaaraop 
 ‘AakaSaBaaikto’ yaa kqaasaMga`hat dha iva&ana kqaa Aahot. 

  saubaaoQa jaavaDokraMnaI yaa kqaot iva&anaamauLo samaajaat pirvat-na GaDUna yaoto va %yaacaa 
pirNaamahI haotao ho saUicat kolao Aaho.  

 p`stut kqaaMcyaa maaQyamaatUna ek p`karcao Baaikt kolaolao Aaho. 



saMdBa- ga`Mqa 
 vaamanaacao caaOqao pa}la Á saubaaoQa jaavaDokr 

 marazI iva&anasaaih%ya Á p`acaaya- ma.sau. pgaaro 







rITa vaoilaNakr kadMbarIcaI BaaYaaSaOlaI 
p`a. AnaMta ksturo  

marazI ivaBaaga 



p`krNaacao naava 
‘rITa vaoilaNakr’ yaa kadMbarIcaI BaaYaaSaOlaI 



p`stavanaa 
 kadMbarI ha badla%yaa samaajavaastvaalaa saamaaoro jaaNaara laaokip`ya vaa=mayap`kar Aaho. 

 saamaaijak BaanaatUnaca kadMbarI inamaa-Na haoto. 

 SaaMta gaaoKlao yaaMcyaa ‘rITa vaoilaNakr’ yaa kadMbarIt Kasa AnauBavaaMcao dSa-na 
GaDivaNaaro kqaanak AaiNa p`BaavaI AaSayasaU~o AalaolaI Aahot. 

 rITa hI kadMbarIcaI naaiyaka AsaUna naaiyakocao jaIvana saaMgaNaarI va saaQaarNa 
vyai@tkoMd`I Asao yaa kadMbarIcao sva$p Aaho. 

 kadMbarItIla BaaYaa saaQaI  ̧saaopI  ̧ijavhaLyaacaI  ̧]praoiQak  ̧pirNaamakark ASaI 
Aaho.  



laoiKka  pircaya 
 SaaMta gaaoKlao yaa AaQauinak kaLatIla marazItIla EaoYz laoiKka mhNaUna AaLKlyaa 

jaatat. 

 SaaMta gaaoKlao yaaMcaa janma 1481939 raojaI DhaNaU yaoqao Jaalaa. 

 [Mga`jaI BaaYaa AaiNa saaih%ya Gao}na  SaaMta gaaoKlao yaaMnaI iba`sTa^la ivaVapIzatUna pdvaI 
p`aPt kolaI. 

 javaLjavaL 100 hUna AiQak laoK tsaoca pustk va ica~pT prIxaNa  ̧kivata  ̧naaTk 
Asaa ekUNa %yaaMcaa laoKnap`pMca Aaho. 

 ‘AivanaaSa’¸ ‘sT/IT Plao’ hI %yaaMcaI mah<vapUNa- p`isaw naaTko Aahot. 

 ‘foimanaa’ AaiNa ‘saaPtaihk sakaL’ maQaUna %yaaMcao laoK p`isaw.  

 

 



kadMbarIcaI BaaYaa 
 kadMbarI ha KUp maaoza BaaiYak Aavaaka Asalaolaa vaa=\mayap`kar Aaho. ha BaaiYak 

Aavaaka $Zaqaa-nao gaVmayaca Asatao. 

 vaa=\mayap`karagaiNak BaaYaa AaplaI $po badlato. 

 kadMbarI ha jaIvanap`vaahabaraobar vaahat  ̧vaaZt  ̧ivakisat haot jaaNaara vaa=\mayap`kar 
Aaho. 

 jaIvanaatIla Anaok GaTnaa  ̧maaNasaamaaNasaaMtIla ivaivaQa p`karcao saMbaMQa  ̧ekaca vya@tIcyaa 
manaatIla ivacaaraMcaI gauMtagauMt hI kadMbarIcyaa maaQyamaatUna caaMgalyaa p`karo vya@t hao} 
Sakto. yaasaazI BaaYaa hI AaSayasaU~alaa Anausa$na vaaprlaI jaato. 

 kadMbarIt GaTnaap`saMgaaMcaI vaNa-nao̧  maanavaI manaatIla BaavanaacaI spMdnao̧  sqaLp`doSaaMcaI vaNa-nao hI 
BaaYaoWaraca kolaI jaatat. yaamauLo BaaYaolaa AaSayaanau$p vaastva  ̧Aitvaastva  ̧saaOMdya-laxyaI 
ASaI pirNaamao p`aPt k$na GyaavaI laagatat.  



s~IvaadI kadMbarI 

 ‘rITa vaoilaNakr’ hI kadMbarI s~IvaadI kadMbarI mhNaUna AaoLKlaI jaato. 

 klaakRtIkDo pahNyaacaa s~I koMd`It dRiYTkaona. 

 s~Icaa mhNaUna Kasa AnauBava Asalaolao to s~IvaadI. 

 



BaaYaaSaOlaI 
 kqaanak  ̧pa~ica~Na  ̧vaatavarNainamaI-tI yaa GaTkaMp`maaNaoca ‘BaaYaa’ hahI kadMbarIcaa ek 

mah<vaacaa GaTk Aaho. 

 kadMbarIt inavaodnaacaI BaaYaa vaogaLI va saMvaadacaI BaaYaa vaogaLI Asato. 

 AaSayaanausaar BaaYaa badlat Asato. 

 ‘rITa vaoilaNakr’ yaa kadMbarIt p`maaNaBaaYaa vaaprlaI AsaUna [Mga`jaI va ihMdI BaaYaocaahI AQaUna-
maQaUna vaapr kolaa Aaho. 

 kadMbarIt tIna p`karcaI BaaYaa AalaolaI Aaho 

  1.saMvaadacaI BaaYaa  

  2.inavaodnaacaI BaaYaa 

  3.p~a%mak BaaYaa  



saMvaadacaI BaaYaa 
 ‘rITa vaoilaNakr’ yaa kadMbarImaQaIla saMvaadamaQaUna %yaa %yaa vya@tIMcao svaBaavaivaSaoYa 

%yaamaQaUna inamaa-Na haoNaara saMGaYa- laxaat yaotao. 

 CaoTyaa CaoTyaa saMvaadatUna baaolaNaaáyaacyaa manaacao tsaoca %yaaMcyaatIla prspr saMbaMQaacao 
dSa-na GaDto. 

 kadMbarIt saMvaadacaI BaaYaa yaoto toMvha [Mga`jaI BaaYaocaa vaapr jaast kolaolaa idsaUna 
yaotao. 

 kadMbarIt [Mga`jaIbaraobar ihMdI BaaYaocaahI vaapr kolaolaa Aaho. 

]da. rITa jaoMvha ha^ispTlamaQyao A^DmaIT Asato toMvha dUsarI poSaMT s~I va rITacaa saMvaad 
ihMdItUna Aalaolaa idsaUna yaotao. 

 kadMbarIt ihMdI va [Mga`jaI BaaYaocaa vaapr kolaolaa idsaUna yaotao.   



inavaodnaacaI BaaYaa 

 kadMbarIt inavaodnaacaI BaaYaa AalaolaI Aaho. 

]da. ‚ekda AapNa p`aofoSanala laa[-fmaQyao eMTr kola kI madrTMga baaolaNyaacaI 
p`^i@Tsaca rhat naahI  ̧AaiNa enaIvao [MiglaSa kovaZI irca Aaho. klaaoi@vaAla BaaYaa 
[MiglaSa marazIpoxaa iktI [-JaI vaaTto baaolaayalaa .‛ D^DI AaiNa saaLvaI daoGaaMnaahI 
[Mga`jaI BaaYaaca saaopI vaaTto. %yaaba_la rITanao kolaolao ho inavaodna Aaho.  



p~a%mak BaaYaa 

 kadMbarIt laiKkonao p~a%mak BaaYaocaa vaapr kolaolaa Aaho. 

 p~acaI BaaYaa saMvaad saaQaNaarI va AnaaOpcaairk Asato.  

 SaaMta gaaoKlao yaaMnaI p~$pI BaaYaocaa kaOSalyaanao vaapr kolaa Aaho. 

]da. kadMbarIcaI naaiyaka rITalaa navhsa- ba`okDa}nacaa A^T^k yaotao AaiNa rITa 
ha^ispTlamaQyao Asato toMvha rITanao AaplaI maO~Ina sarsvatIlaa p~a%mak BaaYaa vaaprlaI 
Aaho.  



iK`Scana Sabd 
 kadMbarIt iK`Scana Sabd ivapUla Aalaolao Aahot. 

]da. Da^laI  ̧SaorI  ̧rITa  ̧SaM̂@sa  ̧naolaI [%yaadI. 



samaaraop 
 kadMbarIt saMvaadamaQyao [Mga`jaIcaa p`Baava idsaUna yaotao va kahI izkaNaI ihMdI BaaYaa 

idsaUna yaoto.  

 kadMbarIt p`maaNa BaaYaocaa vaapr kolaolaa Aaho.  

 kadMbarItIla BaaYaotUna mahanagarIya jaIvanaacao yaqaaqa- dSa-na GaDto. 

 AaoGavatI BaaYaa  ̧imataxarI SaOlaI  ̧naoma@yaa Sabdat AaSaya maaMDNaarI va kavyaa%matokDo 
JaukNaarI BaaYaaSaOlaI.  

 kadMbarItIla BaaYaa saaQaI  ̧saaopI  ̧ijavhaLyaacaI  ̧]praoiQak va pirNaamakark ASaI 
Aaho 

 



saMdBa- ga`Mqa 
 %yaa vaYaI-  SaaMta gaaoKlao 

 gaolyaa AQa-SatkatIla marazI kadMbarI  saMpa : ivalaasa Kaolao.  





मीनऱबेन महेता कॉऱेज,  
     ऩाचगणी  

 

 

प्रा. जे. आय. जाधव  



 

भमूमका 
  
•  हहॊदी उऩन्मास का आयॊब रारा श्रीननवासदास के ‘ऩरयऺागुरु’ 1843 से भाना जाता हैं।  
• उऩन्मास के ववकास क्रभ भें उऩन्मास को पे्रभचॊद ऩवूव मगु, पे्रभचॊद मगु, पे्रभचॊदोत्तय मगु के रूऩों भें 

ववबक्त ककमा गमा है। 
•  हय एक मगु अऩने-अऩने सभसाभानमक ऩरयवेश के अनसुाय अऩनी ववशषेताओॊ को दशावता है।   

• आज के आधनुनक साहहत्त्मक ववधाओॊ भें उऩन्मास एक सशक्त एवॊ सभदृ्ध ववधा के रूऩ भें ववकससत 
हुई है।  

• उऩन्मास भें भानवी जीवन का ताना-फाना फनुा जाता है।   
• आज उऩन्मास ववधा के ऩाठक अन्म सबी ववधाओॊ की तुरना भें सवावधधक ऩाए जाते हैं, मही कायण 

है कक आधनुनक मगु भें उऩन्मास साहहत्म को अधधक भहत्व प्राप्त हुआ है।   
• उऩन्मास ववधा भें मगुफोध की ऺभता अधधक हदखाई देती हैं।  
• उऩन्मास का ववषम-ऺेत्र ववशार एवॊ व्माऩक होता है।  
• उऩन्मास भें भनषु्म के वास्तववक जीवन को काल्ऩननक ढॊग से प्रवाहहत ककमा जाता है।  
• उऩन्मास भें भानवी जीवन के सत्म की असबव्मत्क्त होती है।  
• आधनुनक कार का उऩन्मास साभात्जक मथाथवता का दऩवण है।  
• उऩन्मास आधनुनक सभाज भें असबव्मक्त सभस्माओॊ से टकयाता है, जुझता है औय सभाधान बी 

कयता है।  

  



रजनी गुप्त के साहहत्य का पररचय  

 

उपन्यास साहहत्य  
• कहीॊ कुछ औय 

• ककशोयी का आसभाॊ  

• एक न एक हदन  

• कुर जभा फीस  

• मे आभ यास्ता नहीॊ  

•  ककतने कठघये  
 

कहानी संग्रह 

• एक नई सुफह  

• हाट फाजाय  

• प्रेभ सॊफॊधो की कहाननमाॉ 
• अस्ताचर की धऩु (सजवना ऩुयस्काय) 
• कपय वहीीँ से शुरू  

                                                                                    

स्त्री विमर्श 
• सुनो तो सही (आरोचनात्भक ऩुस्तक) 
 

संपादन  

• आजाद औयते ककतनी आजाद  

• भुस्कयाती औयते  

• आखखय क्मों सरखती हैं त्स्त्रमाॉ  

 

कथाक्रम  

• साहहत्त्मक ऩत्रत्रका भें सॊऩादकीम सहमोग  

                                                                                    

 

 



विषय की नविनता 
 

• नई शतीॊ के एक सशक्त उऩन्मासकाय के रूऩ भें हहॊदी साहहत्म जगत भें यजनी गुप्त को 
नवाज़ा जाता है।  

  

• यजनी गुप्त ने अऩने साहहत्म भें मवुा वगव का मथाथव धचत्रण ककमा है। 
  
• मवुा वगव सभाज का एक भहत्वऩणूव अॊग है।  

 

• उऩन्मासों भें असबव्मक्त मवुा वगव की सभस्माओॊ का वववेचन कयना है।  
 

• मवुा वगव  भें फढ़ता असॊतोष, वववेक, सॊकल्ऩ, दृष्टी, सॊमभ के आबाव भें दौड़ रगाते मवुा वगव 
को पे्रयणा देना तथा उन्हें सही याह हदखाना है। 

  

• उऩन्मासों भें असबव्मक्त मवुा ऩात्रों द्वाया सभाज भें उऩरब्ध भानवी भानससकता को प्रस्तुत 
कयना है। 

•  सभसाभानमक ऩरयवेश भें जुझते मवुा वगव का भौसरक धचत्रण कयना।  
• मवुा वगव की सभस्माओॊ को असबव्मक्त कयना तथा सभस्मा सरुझाने की कोसशश कयना।       



विषय का महत्ि  
•  इस शोध कामव का प्रभखु रक्ष्म सभाज के सच्च ेरूऩ को तथा उसभें छुऩी सच्चाई को 

असबव्मक्त कयना है। 
 

•  सभसाभनमक ऩरयवेश भें मवुा वगव की दशा औय हदशा को असबव्मक्त कयना है। 
 

•  यजनी गुप्त का सभकारीन उऩन्मास साहहत्म आज के मगु की एक फहुत फड़ी उऩरत्ब्ध है। 
 

•  प्रस्तुत उऩन्मासों के भाध्मभ से साभात्जक, आधथवक, याजनीनतक, भ्रष्टाचाय, फेयोजगायी, 
बभूॊडरीकयण, इॊटयनेट, भल्टीसभडडमा, ऩश्चच्मात सॊस्कृनत का अववबावव, अननैतकता, ऩारयवारयक 
सभस्मा, उऩबोगवाहदता आहदॊ सबी सभस्माओॊ ऩय प्रकाश डारना है।  

 

• प्रस्तुत शोध कामव मवुा वगव को एक नई हदशा देनेवारा है।  
 

•  प्रस्तुत शोध कामव सभाज उऩरब्ध कुॊ ठाग्रस्त आसत्क्तमों कों उजागय कयनेवारा है। 







 BaaYaaiva&ana 

 p`a. naroMd` fDtro 

ihMdI ivaBaaga 

EaImatI maInalabaona mahota ka^laoja  ̧pacagaNaI 



 p`stavanaa 

 iva&ana ka ]_oSa Apnao ivaYaya ka saMpUNa- &ana kranaa hO È [sailae Aqyayana kI dRiYTsao 
iva&ana ko k[- ivaBaaga ikyao jaato hO È ivaYaya ka yah ivaBaajana ivaYaya kao izk rItI sao 
Aaklana krnao maoM sahayak haota hO È saaqa hI jaIvana AaOr jagat kI isawantao ka BaI 
Aqyayana haota hO È &ana kI kao[- saImaa nahI hO È ]saka ivaBaaja nahI ikyaa jaa sakta È 
Aqyayana kI sauivaQaa ko ilae hma ]sao Alaga Alaga naama doto hO È 



 BaaYaa iva&ana ko p`Qaana AMga 

 Qvainaiva&ana 

 pdiva&anaÀ $piva&ana 

 vaa@ya iva&ana 

 Aqa- iva&ana 

 [sako Aitir@t Da^. Baaolaanaaqa itvaarI nao BaaYaa iva&ana ko AaOr dao AMga batae hO È 

 Sabd iva&ana 

 p`aoi@tiva&ana 



 Qvainaiva&ana (Phonetics) 

 BaaYaa ko AMdr Qvaina ka bahut mah<va hO È 

 Qvaina BaaYaa kI laGau<ama [ka[- hO È 

 Qvaina¹samaUh sao BaaYaa ka inamaa-Na haota hOÈ 

 QvainayaaoM ko saaqa¹saaqa [nako ]ccaarNa sqaana ka BaI AQyayana Qvainaiva&ana ko AMt-gat haota 
hO È 

 vaagyaM~ ko k[- AMga haoto hO  ̧ijanasao ivaiBanna QvainayaaoM ka ]ccaarNa haota hO È 

  jaOsao¹ AaoYz AMga sao ‘p’ vaga- kI QvainayaaoM ka  ̧kMz AMga sao ‘k’ vaga- kI QvainayaaoM ka 
]ccaarNa haota hOÈ 



pdiva&ana  (Morphology)  

 pdiva&ana kao $p ivacaar yaa pd rcanaa Saas~ BaI khto hO È 

 saaqa- vaa@yaaoM ko samauccaya sao BaaYaa ka inamaa-Na haota hO È 

 ‘pd’ Sabd ka saIQaa Aqa- hO pOr È pOr ka kama hO calanaa È  

 jaba maUla Sabd maoM p`%yaya  ̧ ivaBa@tI AadI ko yaaoga sao ivakar ]%pnna hao jaata hO̧  tba ]sao 
pd kha jaata hOÈ ]dahrNa ko ilae¹ ‘rama’¸ ‘ravaNa’¸ ‘baaNa’¸ ‘maara’ [na caar SabdaoM kao lao 
sakto hO È 

 Aqa- t<va saMbaMQa tqaa t<va ko yaaoga sao banaa Sabd ‘pd’ khlaata hO 

 



 vaa@ya iva&ana (syntax)  

 BaaYaa ka sabasao mah<vapUNa- AMga vaa@ya hO È  

 BaaYaa ka kaya- ivacaar¹ivainamaya hO̧  ijasaka maaQyama vaa@ya hOÈ 

 ‘vaa@ya iva&ana’ kao ‘vaa@ya ivacaar’ BaI kha jaata hOÈ 

 ivaivaQa pdao sao vaa@ya ka inamaa-Na haota hO È 

 vaa@ya saaqa-k haota hO AaOr saaqa-k vaa@yaaoM sao BaaYaa kI rcanaa haotI hO È 

 vaa@ya maoM ijasako ivaYaya maoM kuC kha jaata hO  ̧]sao ]_oSa khto hO AaOr ]_oSa ko baaro maoM jaao 
kuC kha jaata hO̧  ]sao ivaQaoya khto hOÈ 

jaOsao¹ ‘rama pustk pZta hOÈ’ 



Aqa- iva&ana  (semantics)  

 Aqa- BaaYaa ka AaMtirk pxa hO̧  ijasao ‘Aa%maa’ kI saM&a dI jaataI hO È 

 BaaYaa kI saaqa-k vyavasqaa Aqa- ko Wara hI saMBava hO È 

 saMp`oYaNaIyata BaaYaa kI savaa-iQak mah<vapUNa- AavaSyakta hO È 

 Qvaina v̧aa@ya  ̧$p AaOr Sabd BaaYaa ko SarIr hO tao ‘Aqa-’Aa%maa hO È 

 Aqa- ¹iva&ana kao ‘Aqa- ¹ivacaar’ AaOr ‘Aqa- ¹]d\baaoQaSaas~’ kha jaata hO È 

 

 



 Sabd iva&ana (Wordalogy)     

 Sabdao ka vagaI-krNa iksaI BaaYaa ko Sabd samaUh maoM pirvat-na ko karNa evaM idSaae^M̧  Sabd 
samaUh  ̧kaoSa iva&ana AaOr vyau%pi<aSaas~ [saI ivaBaaga ko AMga hOÈ 

 vyau%pi<ayaaoM ko Aqyayana ko samaya SabdaoM ka tulanaa%mak evaM eoithaisak Aqyayana ikyaa 
jaata hOÈ 



 p`aoi@t iva&ana (Discoursoiogy)   

 iksaI baat kao khnao ko ilae p`yau@t vaa@yaaoM ko samauccaya kao ‘p`aoi@t’ khto hOÈ 

 AMgaòjaI Sabd ‘iDskaosa-’ ko ilae p`it Sabd ko $p maoM ihMdI mao ‘p`aoi@t’ Sabd ka p`yaaoga hao 
rha hOÈ 

 BaartIya kavyaSaas~I p`aoi@t ko ilae ‘mahavaa@ya’ ka p`yaaoga p`acaIna kala maoM krto qaoÈ 

 samaaja maoM ivacaar ivainamaya ko ilae p`aoi@t ka p`yaaoga ikyaa jaata hOÈ 





 

Introduction to the Novel 



 Characteristics: 

  a fictional prose work  

  usually divided into chapters 

  relatively long and often complex plot 

  story traditionally develops through the thoughts and 

actions of its characters 

 



 This means that the narrator –is a character in the story 

 

  

 describes the action in his   or her own words What’s 
shown is limited to the character's observations and  

thoughts 

 



Events and characters described 

by a character outside the action 

Third person limited point of view:  

 The narrator tells the story from the   perspective of 

only one character. 

 The reader only learns what this  person feels and 

experiences 

 



 Main characters - characters who the story revolves around 

the most. 

 Minor characters - interact with the main characters and help 

move the story along. 

 Static characters - stay the same over the entire course of the 

story, even though their situation may change. 

 Dynamic characters - evolve as individuals, learning from 

their experiences and growing emotionally.  

 



  Plot is the organized pattern or sequence of events that 

make up a story. Every plot is made up of a series of 

incidents that are related to one another  

 The plot is the sequence of events or what happens in a 

story. 

 Many plots contain a central problem – something that 

goes wrong. 

 



Plots usually progress through stages:  

  

◦ Exposition 

◦ Rising Action 

◦ Climax  

◦ Falling Action 

    Resolution 







Literary Criticism    &                        

Critical Appreciation 

PLATO`S THEORY OF IMITATION 

Mr.J.V. Shinde 

Ass. Prof. English  

SMt. Meenalben Mehta College, Panchgani 

 



The Mining Of Imitation 

•He theory of Imitation is 

one of the most discussed 

concept  in Literary 

Criticism. ‘Imitation’ is the 
translation of the Greek 

word mimesis. It was first 

use by Plato in his book 

‘The Republic’  



Plato`s  Theory Of Imitation 

• Plato was of view that all the fine art  are 

imitative. 

• Plato considered poetry to be imitative. 

• He claimed the poetry is unreal and away from 

reality. 

• Plato gave example of bed. 
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ECONOMICS PAPER -IX 

 B A- III 

HISTORY OF ECONOMICS 

THOUGHT 

 

 

Prof. S.P.Kudale 

(Head of Department,Economics) 



Define the history of Economics Thought and compare 

it with Economic History of Economics  



Definition  

 “The History of Economics Thought, 
then is an essential part of general 

history both explaining it and being 

explained by it” 



Introduction 

 The man is the only creature in the world who is 
rational and thoughtful. Thoughts of human being 
may be of two types- problem- oriented and 
knowledge-oriented. The genesis and the 
development of many human sciences and have 
been problem biased. such as sociology , political 
science and economics. secondly there are other 
sciences, like philosophy and astronomy which may 
be called knowledge oriented and have been 
developed for the satisfaction of ones desire of 
gaining knowledge.it is with this view that plato called 
philosophy as the Child of wonder……Pigou called 
this classification of sciences gradually  fruit bearing 
science and light bearing science. 



Unit -I 

 Definition and Scope of History of 
Economic Thought. 

 Part-I 

Ancient and Medieval Economic 
Thought 

- Ancient Economic Thought 

- …. The Herbrews , The Greeks and the Romans 

- Medieval Economic Thought 

- …  



 Part-II 

 Dr. Marshals Theory 

 Prof. Keyns Theory 
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 B com- I 

MICRO ECONOMICS 

 

 

Prof. Dr. T.M. Rabade 

      (Asst. Professor) 



Economics is a social science.Paul A. Samuelson, a 

Nobel Laureate Economist, regards Economics as 

queen of Social Sciences.Economicsas Social Science 

has been variously defined. 



Uses of Microeconomic Theories 

 Microeconomic theory explains the behaviour of 

various individual elements of of body economic 

and brings out the nature of interrelationship and 

interdependence between them. 

 Microeconomic theories establish cause-and-effect 

 



Introduction 

 The man is the only creature in the world who is 
rational and thoughtful. Thoughts of human being 
may be of two types- problem- oriented and 
knowledge-oriented. The genesis and the 
development of many human sciences and have 
been problem biased. such as sociology , political 
science and economics. secondly there are other 
sciences, like philosophy and astronomy which may 
be called knowledge oriented and have been 
developed for the satisfaction of ones desire of 
gaining knowledge.it is with this view that plato called 
philosophy as the Child of wonder……Pigou called 
this classification of sciences gradually  fruit bearing 
science and light bearing science. 



Unit -I 

 Definition and Scope of History of 
Economic Thought. 

 Part-I 

Ancient and Medieval Economic 
Thought 

- Ancient Economic Thought 

- …. The Herbrews , The Greeks and the Romans 

- Medieval Economic Thought 

- …  



 



Jherh ehuycsu egsrk dkWyst ikpx.kh  

Jh- jktkjke ek:rh dkacGs 

vFkZ’kkL= foHkkx  

 



Rural Development 



Rural 

Development- 

Means Overall 

Development of 

the Villages  

Drinking 

Water 

Facilities    

Infrastructural 

Development  

Education 

Facilities  

Housing 

Facilities   

Agricultural 

Development  

Social and 

Cultural 

Development  

Adoption 

of New 

technology  

Availability 

of  Jobs 

Better 

Standard 

of Living  

Health 

Facilities  

Rural 

Industrialization 







Rural Credit Cooperatives in India 

Demand For Short and Long Term Rural Credit  

1) National Bank for Agriculture and Rural Development (NABARD) 

2) Co-operative Credit Structure (CCS)  

3) State Cooperative Banks (SCB) 

4) District Central Cooperative Banks (DCCB) 

5) Primary Agricultural Credit Societies (PACS) 

6) Primary Cooperative Agriculture and Rural Development Banks (PCARDB) 









Cottage small industries 





Health services 

Rural                 Urban   



Education situation 

Rural                Urban 





RURAL  DEVELOPMENT 



Percentage of Rural Population in 

India 

Year Urban Rural 

1951 17% 83% 

1961 18% 82% 

1971 20% 80% 

1981 24% 76% 

1991 26% 74% 

2001 28% 72% 

2011 (P) 31% 68.85% 



Issues In Rural Development 

POPULATION 
TO BE REDUCED 

PROGRESSIVELY 

alcoholism 
STRICT ENFORCEMENT OF 

PROHIBITION 

LAND 

HOLDINGS 

CONSOLIDATION INTO VIABLE  

UNITS OR COOPERATIVE 

FARMING 

AGRICULTURE 
PRODUCTIVITY TO BE 

INCREASED – FOOD/NON-FOOD 

EDUCATION 
TO BE INCREASED 

SUBSTANTIALLY 

 (MEN & WOMEN) 



EMPLOYMENT 
OPPORTUNITIES TO BE 

INCREASED 

CASTEISM TO BE ABOLISHED 

EXPLOITATION MUST BE MINISISED 

TRAFICKING IN 

WOMEN & 

CHILDREN 

TO BE PROHIBITED 

LEADERSHIP INNOVATIVE AND MOTIVATING 



RISE IN OUTPUT 

RISE IN INCOME 

PRODUCTIVE 

EMPLOYMENT 

EQUITABLE 

DISTRIBUTION 

ASSURED MINIMUM 

LEVELS OF LIVING 

NEED FOR RURAL DEVELOPMENT 



Process of Rural Development 

Welfare 

Consumption 

Distribution 

Production & 

Productivity 

INFRASTRUCTURE 

Agri. 
Rural 

Industries 



Organization for Rural Development 

Centre 

State 

Local 

Rural People 

Strong 

Coordination 

Adequate 

Regional Planning 

Effective 

Implementation 

Participation in 

Development 

Works 

Coordination 

Control 

Integration 



BARRIERS TO SOCIO - ECONOMIC 

DEVELOPMENT IN RURAL AREAS 

SMALL  LAND HOLDINGS 

POVERTY 

UN EMPLOYMENT & 

UNDER EMPLOYMENT  

STARVATION 

MALNUTRITION 





ILL - HEALTH 

ILLITERACY 

IGNORANCE 

IDLENESS 

CASTE 

EXPLOITATION BY 

VESTED INTERESTS 



Rural Poverty 
S.D.Tendulkar Committee 

MPCE-Monthly Per Capita Consumption 

Expenditure 

Rural Area- Rs.673 

Urban-Rs.860 

Year2009-10 

     Rural Poverty Population(BPL) 

2004-05-41.08% 

2009-10-33.08% 

 



ROLE OF THE GOVERNMENT IN RURAL 

DEVELOPMENT 

GOVERNMENT 

AGRICULTURE 
RURAL 

INDUSTRY 

AREA 

DEVELOPMENT 
EMPLOYMENT 

SPECTAL 

PROGRAMMES 

(WELFARE) 



R 

U 

R 

A 

L 

 

P 

O 

O 

R 

EMPLOYMENT PRODUCTION 
HIGHER 

INCOME 

PRODUCTIVITY 

BETTER LIVING 

BETTER FOOD 



Ministry of Rural Development 

 

Name of Department 2013-14          

B.E. 

A Rural Development  74429.00 

 

B Land Resources  5765.00 

TOTAL : 

 

80194.00 

(Rs. in crores)  PLAN 



Department of Rural Development 
Sl. 
No 

Name of the Scheme 
 

2013-14 
 

1 Mahatma Gandhi National Rural Employment Guarantee 

Scheme 

 

33000.00 

2 Ajeevika- National  Rural  Livelihood Mission 4000.00 

 

3 DRDA Administration 250.00 

4 Rural Housing 15184.00 

5 Pradhan Mantri Gram Sadak Yojana 21700.00 

6 Grants to National Institute of Rural Dev 50.00 

7 Assistance to C.A.P.A.R.T. 15.00 

8 PURA 50.00 

9 Management support to RD 

Programmes  and Strengthening District Planning Process 

150.00 

10 BPL Survey 60.00 

Total : 74429.00 

A 



SI 

No. 

Name of the Scheme 2013-14 

B.E. 

1 Integrated Watershed Management 

Programme 

5387.00 

2 National Land Records Modernisation  

Programme 

377.00 

3 Bio-fuel 0.00 

4 National Rehabilitation & Resettlement 

Policy 

0.50 

Total : 5765.00 

Department of Land Resources 
PLAN (Rs. in crores) 

B 



Department of Drinking Water & Sanitation 

PLAN  B.E (Rs. in crores) Sr. 

No. 

Name of the Scheme 

 

2011-12 2012-13 2013-

14 

1 Rural Water Supply and 

Sanitation Programme 

 

11000 13000 15260 

C 

Sr.No. Name of the Scheme 

Plan (B. E.) Rs. In  

2011-12 2012-13 2013-14 

1 Rural Water Supply and 

Sanitation Programme 

 

11000 13000 15260 



Programmes & Policies For  

Rural Development 

1.  National Rural Employment Guarantee Act 

 (NREGA)  

2.  Swarnjayanti Gram Swarozgar Yojana (SGSY)  

3.  Pradhan Mantri Gram Sadak Yojana (PMGSY)  

4.  Indira Awaas Yojana (IAY)  

5.  National Social Assistance Programme 

 (NSAP)  

6.  Provision of Urban Amenities In Rural Areas 

 (PURA)  

7.  District Rural Development Agency (DRDA)  

8.  Rural Development Activities in North Eastern 

 Region  



9.  Empowerment of Women  

10.  Scheduled Caste Sub-plan And Tribal 

 Sub-plan  

11.  Disability Sector  

12.  CAPART  

13.  Training  

14.  Information, Education & 

 Communication  

15.  International Cooperation  

16.  E- Governance Activities  

17.  Monitoring And Evaluation  

18.  Organisation 



National Rural Employment 

Guarantee Act (NREGA) 

 It was introduced in 200 districts 

in the financial year (FY) 2006-07 and 

additional 130 districts in FY 2007-08, 

and extended to rest of the country 

from FY 2008-09. 

1 



“A nation’s culture resides in the hearts and in the soul of its people.” 

Mahatma Gandhi 



Workers at a NREGA site in Rajasthan 
Water Conservation 



Swarnjayanti Gram Swarozgar Yojana 

(SGSY) 

2 

The Swarnjayanti Gram Swarozgar Yojana (SGSY) is a 

major programme for the self-employment of rural 

poor. It was started from 01.04.1999 after 

restructuring the erstwhile Integrated Rural 

Development Programme (IRDP) and its allied 

programmes, namely Training of Rural Youth for Self 

Employment (TRYSEM), Development of Women 

and Children in Rural Areas (DWCRA), Supply of 

Toolkits in Rural 

Areas (SITRA) and Ganga Kalyan Yojana (GKY), 

besides Million Wells Scheme (MWS). 



The basic objective of the SGSY is to vbring the 

assisted poor families (Swarozgaris) above the 

Poverty Line by providing them income-generating 

assets through a mix of bank credit and 

governmental subsidy. The programme aims at 

establishing a large number of micro enterprises in 

rural areas based on the ability of the poor and 

potential of each area. The brief details of the 

programme is indicated in overleaf. 



A stall marketing products made by SHGs 



Pradhan Mantri Gram Sadak Yojana 

(PMGSY) 

3 

Pradhan Mantri Gram Sadak Yojana (PMGSY) was 

launched on 25th December 2000 by the Government 

of India as a 100% Centrally Sponsored Scheme to 

provide road connectivity in rural areas of the country. 

The programme envisages connecting all habitations 

with a population of 500 persons and above (250 

persons and above in respect of hill States, the tribal 

and the desert areas) through good all weather roads. 



A road built in Assam under the PMGSY programme 



India Awaas Yojana (IAY) 
4 

The India Awaas Yojana (IAY) is a flagship scheme 

of the Ministry of Rural Development to provide 

houses to the Below Poverty Line (BPL) families in 

the rural areas. It has been in operation since 

1985-86. The funding of IAY is shared between the 

Centre and States in the ratio of 75:25. In the case 

of UTs, entire funds of IAY are provided by the 

Centre. 



The help provided under IAY spurs construction of homes in rural areas 



•

 

 

 

 

 

 

 

 Irrigation  

 Rural Roads 

 Rural Electrification  

 Rural Water Supply  

 Rural Housing  

5 

Implementation  2005 



      Swabhiman Scheme to Open Bank Accounts in Villages 

 
 
  UPA government has launched a programme named ‘Swabhiman’ 

which aims at opening 5 crores no frills accounts by March 2012 in 

over 73000 villages. ‘Swabhiman’ is one of the two ambitious 

programmes of the UPA regime to spread financial inclusion. 

             The other programme-‘Swabhiman’-has already been launched in 

September last year. The centre provides Rs.1000 as pension for the 

poor in a year, if they come forward for ‘Swabhiman’. 
       The newly introduced Swabhiman scheme will help a large 

number of people come under the banking system and thus into the 

saving mode in the economy. The government in the Budget for 

2010-11 announced to provide appropriate banking facilities to 

60,000 habitations having population in excess of 2000 by March 

2012 and extending insurance and other services to targeted 

beneficiaries using the business correspondent and other models with 

appropriate and other models with appropriate technology backup.     



Grameen Upjivika Yojana  
June2011 

Lanunched by department of Rural development (Govt.of 
India) 

To increase domestic income of the rural households 

To provide economic services to the rural households  

6 lack villages 600 districts will be covered under this scheme 

Through self help Groups (SHGS) nearly 7 cr.BPL families will 
be benefited. 

Within a period of 8 to 10 years to cooperate rural households 
for their subsistance. 
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Jherh ehuycsu egsrk dkWyst] ikpx.kh 
lekt’kkL= foHkkx  

ch-,- Hkkx& -3 isij 07 
isijps uko :& ik’pkR; lekt’kkL=h; fopkjoar 
?kVd%& dkyZ ekDlZ ;kapk }}kRed HkkSfrdokn 

   izk- ‘kjn la?koh  



 
izLrkouk 

etwj oxkZpk dSokjh vkf.k lkE;oknkpk tud Eg.kwu vksG[kY;k tk.kkjk ,d izfl/n 
lekt’kkL=h; fopkjoar Eg.kwu dkyZ ekDlZdMs ikfgys tkrs-R;kpk }}kRed HkkSfrdokn gk 

fl/nkr vki.k vH;kl.kkj vgksr- 
mfnn”V;s:  

1- dkyZ ekDlZpk thou ifjp; letwu ?ks.ks 
2- dkyZ ekDlZpk }}kRed HkkSfrdokn letwu ?ks.ks 

 
xéfgrds : dkyZ ekDlps fopkj vktfg ekxZn’kZd Bjr vlwu R;kP;k 

fopkjkauk ekU;rk fnyh tkrs- 
 
 
 

 

 



 
ekDlZpk }}kRed HkSfrdoknkps fu;e 

 
1- xfrf’kyrk 
 
2-?kVuk varZlacaf/kr vkf.k vkRefuHkZj vlrkr- 
 
3-ifjorZuf’kyrk 
 
4- vkarfjd fojks/kHkkl 



fu”d”kZ: 
Lektkph xfr vFkok ifjorZu gs ekDlZP;k Rrokuwlkjp gksrkuk fnlwu ;srs- 
 
Lkkjka’k : 
ekDlZ ;kaps fopkj tk.kwu ?ksrY;kuarj  lektke/;s gks.kkjs ifjorZu 
ekDlZP;k Rrokuwlkj gksrkuk fnlrs- 
 



 
 
 

Jherh ehuycsu egsrk dkWyst] ikpx.kh 
lekt’kkL= foHkkx  

ch-,- Hkkx -3 isij &10 
isijps uko :& vkS|ksfxd lekt’kkL= 

?kVd :&gsUjh Qs;kWy ;kapk fl/nkar vkf.k rRos 
    izk-larks‚k fuyk[ks 

 



 
izLrkouk 

vkS?kksfxd lekt’kkL= gh lekt’kkL=kph uohu ‘kk[kk vkgs-
vkS?kksfxd {ks=kr O;oLFkkiu dkGkph xjt Bjysyh vkgs-

O;oLFkkiukph rRoas lfoLrji.ks ekaM.;kps {kzs; gssUjhs Qs;kWy ;kauk 
fnys tkrs- 

 
mfnn‛V s 

1- gsUjh Qs;kWy ;kapk fl/nkar vH;kl.ks- 
xéfgrds- 

gsUjh Qs;kWy ;kaph lS/nkfrd rRos vktfg fopkjkr ?ksryh tkrkr- 
 
 
 



izLrkouk 
 
gsUjh Qs;kWy ;kapk fl/nkar 
Qs;kWy ;kauh dkekph foHkkx.kh loZlkekU;i.ks rkaf=d vkf.k vrkaf=d 
Lo:ikph dkes v’kk nksUgh izdkjP;k dkekph foHkkx.kh {kzefoHkkx.khP;k 
rRokpk okij d:u dsyh-  
1908 e/;s izFke vlksfl,’ku vkWQ ek;fuax baMLVªh vkWQ ,jhUuks ;k 
laLFksP;k iUuklkO;k o/kkZiu fnukfufeRr dsysY;kk Hkk‛k.kkr 
O;oLFkiukph pkSnks rRos ekaMyh-  



gsUjh Qs;kWy ;kaph O;OLFkkiukfo‛k;hph  
pkSnk rRos 

1- dkekph foHkkx.kh                     8- dsafnzdj.k 
2- vf/kdkj vkf.k tckcnkjh               9- vf/kdkj lk[kGh 
3- f’kLrikyu                          10-U;k; okx.kqd 
4- gqdwekrhy ,drk                      11-lqO;oLFkk 
5- oS;Drhd fgrkis{kk lkeqfgd fgrkl izk/kU;   12- lsosph ‘kk’orh 
6- ekxZn’kZukrhy ,drk                    13- Loa;izsj.kk 
7- deZpkjh osru                          15- ,drk 



fu‛d‛kZ 
    vkS|ksfxd {ks=kr O;oLFkkiuklkBh pkSnk rRos gh dkGkph xjt vlwu 
m|ksx/kan;kph izxrh d’kk izdkjs vko’;d vkgs- gs ;k rRok}kjs lkafxrys 
tkrs- 
 
Lkjka’k 
    vk/kqfud m|ksx/kan;kpk eq[; mnns’k lQy gks.;klkBh O;oLFkkiu 
vkf.k vkSipkjhd la?kVu tkf.koiqoZd gsrqiqoZd fuekZ.k dsys tkrkr-fu;ekaph 
rkBjrk vkf.k fuf’prrk ;kr vlrs- 
lanHkZ lwph 
vkS|ksfxd lekt’kkL=  izk- MkW- lat; fganwjko lans 





I  

French Revelation  1789    

WELL- COME  

ALL 

Mr. Satish Khutale  







1-1 jktfd; dkj.ks &  
v- Ýkal e/;s vl.kkfj fujadq’k jktlRrk- 
c- jktfd; ‘kfRdps dsanzh; dju- 
d- Ýkalps dsysys lSfudhdju  
M- vkfLVª;k P;k mRrjvf/kdkjh iz’uke/;s 
 dsysyk gLr{ksi- 
b- esfj ,UVksfu,V pk vl.kkjk 16 O;k yqÃ 
Okfjy izHkko- 
 
 





मीनऱ मेहता कॉऱेज पाचगणी 
इततहास वळभाग  

 



शऴळकाऱीन ककल्ल्याांची प्रकार 

                               

 

                              गगररदगुग 
                               जऱदगुग  
                               भुईकोट ककल्ऱा 
 



ककल्ल्याळरीऱ सैन्य रचना 
9 सैतनकाांळर एक नाईक 

3 नाईकाांळर एक जमादार  

सळग जमादाराांळर एक हळाऱदार  



ककल्ल्याळरीऱ प्रऴासकीय अगिकारी 
 हळाऱदार/ ककल्ऱेदार /गडकरी ककल्ल्याच्या सांरऺणाची सांपूणग 
जबाबदारी त्याची असे. ककल्ल्याच्या दरळाज्याच्या ककल्ल्या 
त्याच्याजळल असत. 

 सबनीस ककल्ल्याचा जमाखचग पाहणे, ककल्ल्याळरीऱ ऱोकाांची हजेरी 
घेणे. 

 कारखानीस ककल्ल्या ळरीऱ दारूगोला, ऴस्त्रास्त्रे, अन्निान्य कोठारे 

त्याच्या ताब्यात असत. 

 तटसरनौबत हळाऱदाराच्या अांगी जे गणु असणे आळश्यक केऱे आहे ते 
सळग गणु तटसरनौबत याच्या अांगी असऱे पाहहजेत त्याची तनळड 

स्त्ळत् छरपती करत असत . 

 



1 

 

   

ch- ,- Hkkx nksu  

isij 2  

 

ekuoh Hkwxksy  

                  izk- ;q- ch- tk/ko  

 

 
 



2 izdj.k 2 yksdla[;k 

yksdla[;k forj.kkoj 
ifj.kke dj.kkjs ?kVd 

1- izkd`frd ?kVd  

2- vkfFkZd ?kVd  

3- ,sfrgkfld ?kVd  

4- lkekftd ?kVd  

5- lkaLd`frd ?kVd   
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ekYFklpk yksdla[;k fla)kar%& 

1- oSf’k”V;s 

2- izFke vkoLFkk 

3 fOnrh; voLFkk  

4- r`fr; voLFkk 
 

 



 

 

/kU;okn  
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1 

 

   

ch- ,- Hkkx nksu  

isij 2  

Hkkjrh; jkT;?kVuk  

                  MkW- v:.k xkMs 
 

 
 



2 Hkkjrh; jkT;?kVusph oSf'k"V;s 

• fyf[kr o foLr`r jkT;?kVuk  

• va'kr% ifjn`< o va'kr% ifjorZfu; jkT;?kVuk 

• tursps lkoZHkkSeRo 

• lkoZHkkSe] lektoknh] /keZfujis{k] yksd'kkgh] x.kjkT; 

• lalnh; 'kklui)rh 

• la?kjkT; O;oLFkk 

• ewyHkwr vf/kdkj 

• ekxZn'kZd rRos  

• Lora= U;k;nku i)r   
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• ikS< erkf/kdkj  

• vYila[;kad o ekxkloxhZ; yksdkauk loyr  

• ,dsjh ukxfjdRo o ,dp jkT;?kVuk  

• fOnx`gkRed dk;nseaMG 

 

 



 

 

/kU;okn  
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Department of Physics 

B.Sc. Part II  

Topic : Nuclear Fission Reaction 

Prepared By Mr S. N. Nawghare 

 





 Continuous, reliable supply of energy 

 Well-developed technology 
◦ 12,700 reactor-years of commercial experience 

◦ Accounts for ~16% of world electricity generation 

 Extensive fuel supply 
◦ Breeder reactors 

◦ Fissile materials other than Uranium 



 Water or other moderator 
slows neutrons, thermalizing 
them 

 Thermal neutron collides 
with U-235 

 Unstable nucleus splits in two 

 Energy and neutrons are 
released 

 Reaction repeats 



Department of Chemistry 

B.Sc. Part III 

 Topic : Nuclear Fusion Reaction 

Prepared By Dr B. N. Kokare 

 



 

 

 

 

 

 

 



Energy generated by joining two elements 
with low atomic numbers. 

Most efficient reaction known is fusion of 
Hydrogen isotopes, Deuterium and 
Tritium, to form Helium. 

Fusion is source of energy for stars and 
the Sun. 

High temperatures > 100 million degrees 
Kelvin needed for fusion on earth 

At high temperature, the gas mixture 
forms a plasma (hot, electrically charged 
gas) 
 



 This reaction releases 17.6 MeV of energy. No 

limit on amount of fusion that can occur 

(unlike fission). 



WELCOME 



WESTERN BLOTTING TECHNIQUES  

Presented by: 

Dr. Dr. S K Khade  



Western Blotting Techniques  
(Protein Blotting) 

 In 1979, H.Towbin and coworkers developed the 

western blotting technique to find out the newly enclosed 

protein by a transformed cell. 

 

Its working principle lies on antigen – antibody reaction; 

hence it is on immuno detection technique. 

 

In this method radiolabelled nucleic acid probes are not 

used. 

 



This technique follows the following steps: 

 

 

  

  

1. Extraction of protein from transformed cells 

 

2. Separation of protein by using SDS- PAGE (Sodium Dodecyl 

Sulphate Polyacrylamide Gel Electrophoresis) where SDS acts as 

solvent for electrophoresis 

 

3. Transfer of electrophoresed gel in a buffer of low temp.(40⁰C) for 

half an hour. 

 

4. Blotting of protein on to nitrocellulose filter paper. 

 



6. Soaking of nitrocellulose filter, whatman filter and coars filter in 

transfer buffer. 

 

7. Placing of whatman filter paper on a cathode plate followed by 

stack of coarse filter, whatman filter, electrophoresed gel, 

nitrocellulose filter, whatman filter paper, coarse filter stack, 

whatman filter and anode plate. 

 

8. Putting the complete setup in tranfer tank containing sufficient 

transfer buffer. 





9. Application of an electric field (30 V overnight for 5 hours to cause 

the migration of protein from) the gel to nitrocellulose filter has 

exact image of pattern of protein are present in the gel. 

 This type of blotting is called western blotting. 

 

10.  Hybridization of protein by using radiolabelled antibodies (I123-

antibodies) of known structure, isolated from the rabbit 



THANK YOU 
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Smt. Meenalben Mehta college, 

Panchgani. 
 

Department Of Chemistry 

 

Mr. M. K. Sakate 

 

NMR Spectroscopy 
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Introductory to NMR Spectroscopy 

Ref:  

1. NMR Spectroscopy, Basic Principles and Applications,  by Roger S. Macomber 

2. http://www.cis.rit.edu/htbooks/nmr/  by Joseph P. Hornak 

3. Some figures copy from the web page by Guillermo Moyna, University of the      
Sciences in Philadelphia 

4. Wüthrich, K. “NMR of Proteins and Nucleic Acids”, Wiley, 1986. 科儀新知1994
年六月份 

5. Cavanagh, J. et al., “Protein NMR Spectroscopy-Principles and Practice”,     
       Academic Press, 1996. 
 

6. Van de Ven, F.J. (1995), “Multi-dimensional NMR in Liquid-Basic Principles &  
       Experimental Methods”.  VCH Publishing 

http://www.cis.rit.edu/htbooks/nmr/
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1nm 10 102 103 104 105 106 107 

(the wave)             X-ray            UV/VIS           Infrared              Microwave        Radio 
Frequency 

(the transition)             electronic                Vibration            Rotation         Nuclear 

(spectrometer)      X-ray        UV/VIS           Infrared/Raman              NMR 

                                                         Fluorescence 

NMR Spectroscopy 

Where is it?  
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1924 Pauli proposed the presence of nuclear magnetic moment to explain the 

hyperfine structure in atomic spectral lines. 

1930 Nuclear magnetic moment was detected using refined Stern-Gerlach 

experiment by Estermann. 

1939 Rabi et al. First detected unclear magnetic resonance phenomenon by 

applying r.f. energy to a beam of hydrogen molecules in the Stern-Gerach 

set up and observed measurable deflection of the beam. 

1946 Purcell et al. at Harvard reported nuclear resonance absorption in paraffin 

wax. 

Bloch et al. at Stanford found nuclear resonance in liquid water. 

1949 Chemical shift phenomenon was observed. 

1952 Nobel prize in Physics was awarded to Purcell and Bloch. 

1966 Ernst and Anderson first introduce the Fourier Transform technique into 

NMR. 







NMR Historic Review 
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Late in the 1960s: 

 Solid State NMR was revived due to the effort of Waugh. 

 and associates at MIT. 

 Biological application become possible due to the introduction 

superconducting magnets. 

 NMR imaging was demonstrated. 

1970 2D NMR was introduced. 

 

1980s Macromolecular structure determination in solution by NMR was 

achieved. 

1991 Nobel prize in Chemistry was awarded to Richard Ernst. 

1990s Continuing development of heteronuclear multi-dimensional NMR permit 

the determination of protein structure up to 50 KDa. 

MRI become a major radiological tool in medical diagnostic. 

 

–

2002  Nobel prize in Chemistry was awarded to Kurt Wuthrich 

NMR is a versatile tool and it has applications in wide varieties of subjects  
in addition to its chemical and biomedical applications, including material  
and quantum computing. 
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Felix Bloch  
1905-1983 

Edward M. Purcell 
 1912-1997 

Kurt Wuthrich  
1938- 

Richard R. Ernst  
1933- 

CW NMR 40MHz 
 

1960 
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800 MHz 
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The problem the we want to solve by NMR  

What we “really” 
see 

What we want to “see” 

NMR 
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Before using NMR 

What are N, M, and R ?  

Properties of the Nucleus 

 Nuclear spin  

 Nuclear magnetic moments   

 

The Nucleus in a Magnetic Field 

 Precession and the Larmor frequency 

 Nuclear Zeeman effect & Boltzmann distribution 

 

When the Nucleus Meet the right Magnet and radio wave  

 Nuclear Magnetic Resonance 
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Nuclear spin  

  Nuclear spin is the total nuclear angular momentum quantum number.  
This is characterized by a quantum number I, which may be integral, 
half-integral or 0. 

  Only nuclei with spin number I  0 can  absorb/emit  electromagnetic 
radiation.  The magnetic quantum number mI has values of –I, -I+1, …..+I .                                                                                                
( e.g. for I=3/2, mI=-3/2, -1/2, 1/2, 3/2 )                                                            

1. A nucleus with an even mass A and even charge Z  nuclear spin I is 
zero 

    Example: 12C, 16O, 32S  No NMR signal 

2. A nucleus with an even mass A and odd charge Z  integer value I  

    Example: 2H, 10B, 14N  NMR detectable 

3. A nucleus with odd mass A  I=n/2, where n is an odd integer 

    Example: 1H, 13C, 15N, 31P  NMR detectable  

 Properties of the Nucleus 
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Nuclear magnetic moments   

Magnetic moment  is another important parameter for a nuclei  

                  =  I (h/2)      

I: spin number;  h: Plank constant;    

: gyromagnetic ratio (property of a nuclei) 

1H:    I=1/2 ,  = 267.512 *106   rad T-1S-1 

13C:   I=1/2 ,  =  67.264*106  

15N:   I=1/2 ,  =  27.107*106 



12 

 

Table 1.1 Nuclei of Major Interest to NMR Spectroscopists 

Iostope 
Abundance 

(%) 
Ζ Spin μ2

 γ ×10
-8b

 
Relative

c
 

sensitivity 

ν0 at 

1T(MHz) 
At 7.04T 

1
H 99.9844 1 1/2 2.7927 2.6752 1.000 42.577 300 

2
H 0.0156 1 1 0.8574 0.4107 0.00964 6.536 46 

10
B

 
18.83 5 3 1.8006 0.2875 0.0199 4.575  

11
B

 
81.17 5 3/2 2.6880 0.8583 0.165 13.660  

13
C

 
1.108 6 1/2 0.7022 0.6726 0.0159 10.705 75.4 

14
N

 
99.635 7 1 0.4036 0.1933 0.00101 3.076  

15
N

 
0.365 7 1/2 -0.2830 -0.2711 0.00104 4.315 30.4 

19
F

 
100 9 1/2 2.6273 2.5167 0.834 40.055 282.3 

29
Si

 
4.70 14 1/2 -0.5548 -0.5316 0.0785 8.460  

31
P

 
100 15 1/2 1.1305 1.0829 0.0664 17.235 121.4 

a Magnetic moment in units of the nuclear magneton, eh/(ΔμMp c) 

b Magnetogyric ratio in SI units 

c For equal numbers of nuclei at constant field 
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 The Nucleus in a Magnetic Field 

Precession and the Larmor frequency 

• The magnetic moment of a spinning nucleus processes with a characteristic 

angular frequency called the Larmor frequency w, which is a function of r and B0 

  

Remember  =  I (h/2) ? 

 

Angular momentum dJ/dt=  x B0     

 

Larmor frequency  w=rB0 

  

Linear precession frequency   v=w/2= rB0/2 

   
Example: At what field strength do 1H process at a frequency of 600.13MHz? What would be the 

process frequency for 13C at the same field?  

 

J 
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Nuclear Zeeman effect 

• Zeeman effect:  when an atom is placed in an external magnetic field, 
the energy levels of the atom are split into several states.   

• The energy of a give spin sate (Ei) is directly proportional to the value 
of mI and the magnetic field strength B0 

Spin State Energy   EI=- . B0 =-mIB0 r(h/2p) 

• Notice that, the difference in energy will always be an integer multiple 
of B0r(h/2p).  For a nucleus with I=1/2, the energy difference between 
two states is 

 ΔE=E-1/2-E+1/2 = B0 r(h/2p) 
 

                                                                                                         m=–1/2 

 
 

                                                                                                         m=+1/2 

 

The Zeeman splitting is proportional to the strength of the magnetic 
field 
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Boltzmann distribution 

 Quantum mechanics tells us that, for net absorption of radiation to occur,  
there must be more particles in the lower-energy state than in the higher 
one.  If no net absorption is possible, a condition called saturation. 

 When it’s saturated, Boltzmann distribution comes to rescue: 

Pm=-1/2 / Pm=+1/2 = e -DE/kT        

     where P is the fraction of the particle population in each state,  

     T is the absolute temperature,  

      k is Boltzmann constant 1.381*10-28 JK-1 

  

 Example:  At 298K, what fraction of 1H nuclei in 2.35 T field are in the upper and    
lower states?  (m=-1/2  : 0.4999959  ; m=1/2 : 0.5000041 ) 

 The difference in populations of the two states is only on the order of      
few parts per million.  However, this difference is sufficient to generate    
NMR signal.  

 Anything that increases the population difference will give rise to a more 
intense NMR signal.   
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•For a particle to absorb a photon of electromagnetic radiation, the particle must 

first be in some sort of uniform periodic motion 

 

• If the particle “uniformly periodic moves” (i.e. precession) 
 at vprecession, and absorb erengy. The energy is E=hvprecession 

 

•For I=1/2 nuclei in B0 field, the energy gap between two spin states: 

                               DE=rhB0/2 

 

 

• The radiation frequency must exactly match the precession frequency 

Ephoton=hvprecession=hvphoton=DE=rhB0/2   

  This is the so called “ Nuclear Magnetic RESONANCE”!!!!!!!!!  

v 

DE =hvphoton 

 When the Nucleus Meet the Magnet 

Nuclear Magnetic Resonance 
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Nuclear Magnetic Resonance Spectrometer 
How to generate signals? 

B0:  magnet  

 

B1:  applied small energy  
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 Magnet B0 and irradiation energy B1 

B0 ( the magnet of machine) 

     (1) Provide energy for the nuclei to spin 

  Ei=-miB0 (rh/2) 

  Larmor frequency  w=rB0 

 (2) Induce energy level separation (Boltzmann distribution) 

  The stronger the magnetic field B0, the greater separation  

  between  different  nuclei in the spectra 

   Dv =v1-v2=(r1-r2)B0/2 

  (3) The nuclei in both spin states are randomly oriented around the z axis.       

   M z=M, Mxy=0 

        ( where M is the net  

        nuclear magnetization)   
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What happen before irradiation 

• Before irradiation, the nuclei in both spin states are processing with 

characteristic frequency, but they are completely out of phase, i.e., randomly 

oriented around the z axis.  The net nuclear magnetization M is aligned statically 

along the z axis (M=Mz, Mxy=0) 
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What happen during irradiation 

When irradiation begins, all of the individual nuclear magnetic moments become 

phase coherent, and this phase coherence forces the net magnetization vector M 

to process around the z axis.  As such, M has a component in the x, y plan, 

Mxy=Msina.  a is the tip angle which is determined by the power and duration of 

the electromagnetic irradiation. 

 

a 

Mo 

z 

x 

B1 

y 

wo 

x 

Mxy 

y 

90 deg pulse a deg pulse 
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What happen after  irradiation ceases 

•After irradiation ceases, not only do the population of the states revert to a 

Boltzmann distribution, but also the individual nuclear magnetic moments begin to 

lose their phase coherence and return to a random arrangement around the z axis.  

(NMR spectroscopy record this process!!) 

•This process is called “relaxation process”  

•There are two types of relaxation process : T1(spin-lattice relaxation)  & T2(spin-

spin relaxation) 
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B1(the irradiation magnet, current induced) 

 (1) Induce energy for nuclei to absorb, but still spin at w or vprecession  

   Ephoton=hvphoton=DE=rhB0/2=hvprecession 

  

      And now, the spin jump to the higher energy ( from m=1/2m= – 1/2) 

  

 

 

 

 (2) All of the individual nuclear magnetic moments become phase 

 coherent, and the net M process around the z axis at a angel 

   M z=Mcosa 

  Mxy=Msina. 

 

 

m= 1/2 

m= –1/2 
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T1 (the spin lattice relaxation) 

• How long after immersion in a external field does it take for a collection of nuclei 

to reach Boltzmann distribution is controlled by T1, the spin lattice relaxation time.   

(major Boltzmann distribution effect) 

•Lost of energy in system to surrounding (lattice) as heat 

( release extra energy) 

•It‟s a time dependence exponential  decay process of Mz components 

dMz/dt=-(Mz-Mz,eq)/T1 

 



24 

T2 (the spin –spin  relaxation) 

•This process for nuclei begin to lose their phase coherence and return to a random 

arrangement around the z axis is called spin-spin relaxation.  

•The decay of Mxy is at a rate controlled by the spin-spin relaxation time T2.  

dMx/dt=-Mx/T2 

dMy/dt=-My/T2 

dephasing 
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NMR Relaxation 



26 

 Collecting NMR signals  

•The detection of NMR signal is on the xy plane.   The oscillation of Mxy generate a 

current in a coil , which is the NMR signal.    

•Due to the “relaxation process”,  the time dependent spectrum of nuclei can be 
obtained.    This time dependent spectrum is called “free induction decay” (FID) 

Mxy 

time 

(if there’s no relaxation ) (the real case with T1 &T2) 
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•In addition,  most molecules examined by NMR have several sets of nuclei, each 

with a different precession frequency.  

•The FID (free induction decay) is then Fourier transform to frequency domain 

to obtain each vpression  ( chemical shift) for different nuclei. 

Time (sec) 

frequency (Hz) 
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Fourier transformation (FT) 

FT 

FT 
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AT 71000 GAUSS (7.1 TELSLA) 

 

(1T = 10,000G) 

 

Hz) 0 30 75 121 280 300 320 

us  15
N 13

C 
31

P 
19

F 
1
H 

3
H 

Table 1.1 Nuclei of Major Interest to NMR Spectroscopists 

pe 
Abundance 

(%) 
Ζ  Spin μ

2
 γ  ×10

-8b
 

Relative
c
 

sensitivity 

ν 0 at 

1T(MHz) 
At 7.04T 

 99.9844 1 1/2 2.7927 2.6752 1.000 42.577 300 

/(Δμ
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NMR signals  

• We have immersed our collection of nuclei in a magnetic field, each is processing with 

a characteristic frequency,  To observe resonance, all we have to do is irradiate them 

with electromagnetic radiation of the appropriate frequency. 

 

•It‟s easy to understand that different nucleus “type” will give different NMR signal.   

(remember  v =w/2= B0/2 ?   Thus, different   cause different v !! ) 

 

•However, it is very important to know that for same “nucleus type”, but “different 
nucleus” could generate different signal.  This is also what make NMR useful and 

interesting.   

          

•Depending on the chemical environment, there are variations on the magnetic field 

that the nuclei feels, even for the same type of nuclei.   

 

•The main reason for this is,  each nuclei could be surrounded by different electron 

environment, which make the nuclei “feel” different net magnetic field ,  Beffect                       
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Basic Nuclear Spin Interactions 

Nuclear Spin i Nuclear Spin j 

Electrons 

Phonons 

3 

1 

Dominant interactions:         H = HZ + HD + HS + HQ 
. 

HZ =  Zeeman Interaction              HD = Dipolar Interactions  
HS = Chemical Shielding Interaction.        HQ = Quadrupolar Interaction 

6 

Ho Ho 

4 

5 

4 

3 

1 1 

4 
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NMR Parameters 

 Chemical Shift 

• The chemical shift of a nucleus is the difference between the resonance frequency 

of the nucleus and a standard, relative to the standard. This quantity is reported 

in ppm and given the symbol delta,   

d = (n - nREF) x106 / nREF  

• In NMR spectroscopy, this standard is often tetramethylsilane, Si(CH3)4, 

abbreviated TMS, or 2,2-dimethyl-2-silapentane-5-sulfonate, DSS, in 

biomolecular NMR. 

 

• The good thing is that since it is a relative scale, the d for a sample in a 100 MHz 

magnet (2.35 T) is the same as that obtained in a 600 MHz magnet (14.1 T). 

0 

TMS 

ppm 

2 10 7 5 15 

Aliphatic 

Alcohols, protons a 

to ketones 

Olefins 

Aromatics 

Amides Acids 

Aldehydes Shielded  
(up field) 

Deshielded  
(low field) 
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Electron surrounding each nucleus in a molecule serves to shield that 
nucleus from the applied magnetic field.  This shielding effect cause the 
DE difference, thus, different v will be obtained in the spectrum 

Beff=B0-Bi    where Bi induced by cloud electron 

Bi = sB0         where s is the shielding constant 

Beff=(1-s) B0 

vprecession= (rB0/2p) (1-s)    

 s=0    naked nuclei 

 s >0   nuclei is shielded by electron cloud 

 s <0   electron around this nuclei is withdraw , i.e. 
deshielded 

Example:  Calculate the chemical shifts of a sample that contains two signals 
( 140Hz & 430 Hz using 60MHz instrument;  187Hz & 573 Hz using 80MHz 
instrument).    (2.33ppm & 7.17ppm) 

Example: The 60MHz 1H spectrum of CH3Li shows a signal at 126 Hz upfield of 
TMS.  What is its chemical shift?  (-2.10ppm) 
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HO-CH2-CH3 

wo 

low 

field 

high 

field 

w0=rBeffect 

•  

Notice that the intensity of peak is proportional to the number of H 
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1H 

13C 

•Example of 1D : 1H spectra, 13C spectra of Codeine    C18H21NO3, MW= 299.4 



36 

 J-coupling 

•Nuclei which are close to one another could cause an influence on each other's 

effective magnetic field.  If the distance between non-equivalent nuclei is less than or 

equal to three bond lengths, this effect is observable. This is called spin-spin coupling 

or J coupling. 

1 3 
C 

1 
H 

1 
H 

1 
H 

one-bond 

three-bond 

•Each spin now seems to has two energy „sub-levels‟ depending on the state of the spin it 
is coupled to: 

 

 

 

 

 The magnitude of the separation is called coupling constant  (J) and has units of Hz. 

 

aa 

ab ba 

bb 

I    S S 

S 

I 

I 

J (Hz) 
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Single spin:          

One neighboring spins: - CH – CH -  

Two neighboring spins:    - CH2 – CH -        

•N neighboring spins:  split into N + 1 lines 

• From coupling constant  (J) information,  dihedral angles can be derived ( Karplus 

equation) 

 

8.1cos6.1cos5.9

8.1)120cos(6.1)120(cos5.9

9.1)60cos(4.1)60(cos4.6

11

2

2

3

11

2

1

3

23







cc

cc


ab

ab

a

J

J

J NH

ψ Ψ 

Cα 

Cβ 

Cγ 

ω 
N 

χ1 

χ2 

C’ 

N 
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 Nuclear Overhauser Effect (NOE) 

•The NOE is one of the ways in which the system (a certain spin) can release energy. 

Therefore, it is profoundly related to relaxation processes. In particular, the NOE is 

related to  exchange of energy between two spins that are not scalarly coupled (JIS = 0), 

but have dipolar coupling. 

 

• The NOE is evidenced by enhancement of certain signals in the spectrum when the 

equilibrium (or populations) of other nearby are altered. For a two spin system, the 

energy diagram is as follwing: 

aa 

ab 

bb 

W1S 

W1S 

W1I 

W1I 

ba 
W2IS 

W0IS 

•W represents a transition probability, or the rate at which certain transition can take 

place. For example, the system in equilibrium, there would be W1I and W1S transitions, 

which represents single quantum transitions.   
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• NOE could provide information of distance between two atoms: 

  

                               NOE / NOEstd  = rstd
6 / r 6 

• Thus, NOE is very important parameter for structure determination of 

macromolecules 
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Relaxation Rates 

•The Bloch Equations: 

dMx(t) / dt =  [ My(t) * Bz - Mz(t) * By ] - Mx(t) / T2 

dMy(t) / dt =  [ Mz(t) * Bx - Mx(t) * Bz ] - My(t) / T2
 

dMz(t) / dt =  [ Mx(t) * By - My(t) * Bx ] - ( Mz(t) - Mo ) / T1 

•The relaxation rates of the longitudinal magnetization, T1,  determine the 

length of the recycle delay needed between acquisitions, and the relaxation rates 

T2 determine the line width of the signal.  

 

•Relaxation could also provide experimental information on the physical 

processes governing relaxation, including molecular motions (dynamics).  
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     1. Chemical Shift Indices: Determining secondary structure. 

 

    2. J-coupling: Determine dihedral angles.  

       (Karplus equation) 
. 

    3. Nuclear Overhauser Effect (NOE):  

        Determine inter-atomic distances (NOE  R-6) 

  
. 

    4. Residual dipolar coupling:  

        Determine bond orientations. 

 
. 

 

     5. Relaxation rates (T1, T2 etc): 

        Determine macromolecular dynamics.  

 

NMR Parameters employed for determining protein structure 

R 1H 1H 

15N 

1H 

 

BO 

I 

t 
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適當的實驗方法 

標定ＮＭＲ譜線 

取得樣品 取得ＮＭＲ圖譜 

Steps for NMR Experiment 

分析圖譜結果 

鑑定化學(生化)分子 

分子結構、動力學、 

反應機制…… 
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1. Sample preparation (準備適當之樣品條件) 

 Which buffer to choose? Isotopic labeling?   

 Best temperature? 

  Sample Position ? 

  

Preparation for NMR Experiment 

N S 

 2.    What‟s the nucleus or prohead? (選擇合適之探頭) 

 A nucleus with an even mass A and even charge Z  nuclear spin I is zero 

 Example: 12C, 16O, 32S  No NMR signal 

 A nucleus with an even mass A and odd charge Z  integer value I  

 Example: 2H, 10B, 14N  NMR detectable 

 A nucleus with odd mass A  I=n/2, where n is an odd integer 

 Example: 1H, 13C, 15N, 31P  NMR detectable  
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3.   The best condition for NMR Spectrometer? (調整硬體狀態) 

  Wobble :  Tune & Match  & Shimming 

RCVR 

Tune 
Match 

Absorption 

0% 

100% 
Frequency 

4. What‟s the goal?   Which type of experiment you need? (選擇合適之實驗方法) 

 Different  experiments will result in different useful information  
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 The FID (free induction decay) is then Fourier transform to frequency domain to 
obtain  vpression  ( chemical shift) for each different nuclei. 

frequency (Hz) 

5. NMR Data Processing  

Time (sec) 
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1D one pulse 1H  

Ca CO N 

R1 

H H 

Ca CO N 

R2 

H H 

Aliphatic  Aromatic & Amide  

……………….. 

Types of NMR Experiments  

Homo Nuclear 1D NMR 
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Homo/Hetero Nuclear 2D NMR 

Basic 1D Experiment 

Basic 2D Experiment 
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1H Chemical Shift 
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Developmental Biology 

An Introduction 



Animal Development 

 How has the study of 

development changed? 



Animal Development 

 

 

What kinds of questions are 

developmental biologists asking? 



Animal Development 

   How does the 

same genetic 

information result 

in different types 

of cells? 

 



Animal Development 

 How is cell division regulated? 



Animal Development 

 How do cells form ordered structures? 



Animal Development 

 How are reproductive 

cells set apart? 



Animal Development 

How do changes in 

development create new 

body forms and what 

changes are possible? 



Animal Development 

 How do each of these contribute to the study 

of development? 

 comparative embryology 

 evolutionary embryology 

 teratology 

 mathematical modeling 



Comparative Embryology 

 Epigenesis 

versus 

preformation 



Comparative Embryology 

 How does the concept of germ layers support epigenesis? 

 How does the concept of induction fit in here? 



Comparative Embryology 

 What principles did  

von Baer articulate  

with respect to vertebrate 

development? 



Comparative Embryology 

 General features of large group of animals 

appear earlier than specialized features of 

smaller group 

 

 Less general characteristics develop from more 

general 



Comparative Embryology 

 A particular type of embryo, instead of passing 

through adult stages of a lower form, departs 

more and more from it. 

 

 Embryo of higher animal is only like early 

embryo of lower animal. 



Comparative Embryology 

 How have fate maps 

contributed to our 

understanding of 

development? 



Evolutionary Embryology 

 How have observations of embryos contributed to our 

understanding of evolutionary relationships? 



Evolutionary Embryology 

 Why is the distinction between analogous and  

homologous structures important? 



Teratology 

How are malformations different from 

disruptions? 

 



Mathematical Modeling 

 What’s the difference between isometric and 
allometric growth? 



Figure 1.20(1)  Reaction-diffusion 

System of Pattern Generation 



Figure 1.22  Pigment patterns of zebrafish 

homozygous for the wild-type allele (A) and for three 

different mutant alleles (B–D) of the leopard gene 
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DIFFERENTIAL EQUATION:  

1) 
𝑑𝑦𝑑𝑥 = 2xy,  

   

2) x 
𝑑𝑦𝑑𝑥 = y-1 

 

3) 
𝑑2𝑦𝑑𝑥2+𝑑𝑦𝑑𝑥+y=0 

 

4) 
𝑑𝑦𝑑𝑥+

𝑑𝑦𝑑𝑥+2=0 

 

5) 
𝑑2𝑢𝑑𝑡2+

𝑑2𝑢𝑑𝑡2=2
𝑑𝑢𝑑𝑡  

 A Differential Equation is an equation containing the derivative of ne 
or more dependent variables with respect to one or more independent 
variables. 
For example – 



 The order of highest order derivative contained in a differential 
equation is called the order of the differential equation. 

Order of Differential Equation: 

 Example :   1) 𝑑𝑦 = 𝑥 + 𝑠𝑖𝑛𝑥 𝑑𝑥 
   
     Order = 1 
 
    

       2)  
𝑑4𝑥𝑑𝑡4+𝑑2𝑥𝑑𝑡2+(

𝑑𝑥𝑑𝑡)5=et 

 
 
     Order = 4 



Degree of Differential Equation : 

 The degree of a differential equation is the degree of the highest 
order derivative occurs in it. 

 Example :   1) (
𝑑𝑦𝑑𝑥)2 + y2 = x2 

   
     Degree = 2 
 
    

       2)  
𝑑4𝑥𝑑𝑡2+𝑑2𝑥𝑑𝑡2+(

𝑑𝑥𝑑𝑡)5=et 

 
 
     Degree = 1 



Linear Differential Equations: 

 A differential equation is said to be linear when the dependent 
variable and its derivatives appear only in the first degree. 
 
 A linear differential equation of the first order is of the form  
 

 
𝑑𝑦𝑑𝑥 + Py = Q 

 
Where P & Q are functions of x or constants only. 

  



The solution of the differential equation: 

 
𝑑𝑦𝑑𝑥 + Py = 0 

 i.e.  
𝑑𝑦𝑦  + Pdx = 0 is y = ce

−  𝑃𝑑𝑥 

 

  ye 𝑃𝑑𝑥= c ---------------- (2) 

 

 Differentiating the equation (2), We get, 

   

 e 𝑃𝑑𝑥(dy+Pydx) = 0 

 

This shows that e 𝑃𝑑𝑥 is and integrating factor of equation (1) as 

Q is a function of x alone. 



The solution of Linear differential equation: 

 
𝑑𝑦𝑑𝑥 + Py = Q  …………………(1) 

 

Multiplying both sides of (1) by integrating factor e 𝑃𝑑𝑥, we get  

 e 𝑃𝑑𝑥 ( 𝑑𝑦𝑑𝑥  + Py)= e 𝑃𝑑𝑥Q 
 

 
𝑑𝑑𝑥 [y e 𝑃𝑑𝑥] = Q. e 𝑃𝑑𝑥 

Integrating both sides w.r.t. x, we get 

 

  ye 𝑃𝑑𝑥 =  𝑄. e  𝑃𝑑𝑥.dx + c ……………(2) 
Thus, the solution of the linear equation is 

Y(I.F.) =  𝑄. (𝐼. 𝐹. )dx + c 



Where I.F. = e 𝑃𝑑𝑥 

Remark : The linear equation is of the form 
𝑑𝑥𝑑𝑦 + Rx = S, where R and S are 

functions of y only. 
 
In this case solution is of the form 
 

X(I.F.) =  𝑆. (𝐼. 𝐹. )dy + c 

 
Where I.F. = e 𝑅𝑑𝑥 
 







Exercise: 

1) Solve x(x-1) 
𝑑𝑦𝑑𝑥 – (x-2) y = x3 (2x-1) 

 

2) Solve (1+y2) dx + (x-e
−tan_1𝑦)dy = 0 

 

3) Sin x 
𝑑𝑦𝑑𝑥 + y cos x = x sin x 

 

4) (x2 + 1) 
𝑑𝑦𝑑𝑥 + 2xy = 4x2 

 



Thank You 


