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• Aapko raola naM. ko AaiKrI caar AMk saBaI pnnaaoM ko }pr ilaKoM | 
• [sa prIxaa kapI maoM 29 pnnaaoM pr p`Sna hOM ]%tr baa^@sa kao imalaakr |  
• yah jaaMca laMo ik [sa kapI maoM saBaI pnnaoM hOM | nahIM haonao pr inarIxak kao turMt bataeÐ | 
• saBaI ]%tr ]pyau@t baa^@sa maoM ilaKo haonao caaihe | baakI khIM ilaKo hue ]%tr AaMklana ko ilae nahI ilae jaaeÐgao |   
• [sa kapI maoM ]%tr ilaKnao ko ilae pyaa-Pt jagah dI ga[- hO | yaid ilaKnao ko ilae AaOr jagah caaihe tao inarIxak sao Aitir@t ir@t pnnao lao sakto hOM ([sa pnnaoM pr ek baa^@sa banaaeÐ AaOr p`Sna saM#yaa BaI ilaKoM) Aitir@t pnnao pr Apnaa raola naM. ilaKkr mau#ya kapI sao saMlagna kraeÐ | 
• ]%tr baa@sa maoM ]%tr kovala pona sao hI ilaKoM | (ga`af kao CaoD,kr) poinsala sao ilaKo ]%traoM pr marks kToMgao | 
• iksaI BaI gaNanaa ko mau#ya carNa AvaSya idKaeÐ | 
• bahuivaklpI p`SnaaoM ko ]%tr ko ilae, sahI baa^@sa maoM X lagaaeÐ | kuC bahuivaklpI p`SnaaoM maoM ek sao jyaada sahI ivaklp hao sakto hOM | 
• t%vaaoM kI Periodic Table kI ek p`it Ant maoM dI ga[- hO |  
• jaba tk kha na jaae prIxaa kxa na CaoDoM |  Fundamental Constants Avogadro number  NA = 6.022 × 1023 mol−1   Mass of electron  me = 9.109 × 10−31 kg Electronic charge  e     = 1.602 × 10−19 C   Speed of light   c = 2.998 × 108 m s−1 Molar gas constant  R  = 8.314 J K–1 mol−1   1 atomic mass unit (1 amu) = 1.660 × 10−27 kg 0.08205 L atm K−1 mol−1   1 atm = 101325 Pa       pH = − log [H+] pKa = − log Ka     Question No 1 2 3 4 5 Total Marks 16 22 24 13 29 119 Marks Obtained       Signature of Examiner                   
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Indian National Chemistry Olympiad 2020 Roll No ©HBCSE, February 1, 2020  1 Problem 1               16 marks baalaaoM ko saMSlaoiYat rMgaaoM ka rsaayana iva&ana baalaaoM kao rMganaa ek PàacaIna klaa hO | phlao rMgaao kao naIla, maohMdI, hldI AaOr AaÐvalaa jaOsao paOQaaoM sao pàPt ikyaa jaata qaa | pàkRitk maohMdI sao baalaaoM kI rMgaa[- maoM ek Aglycon ANau (naIcao idKa[- ga[- saMrcanaa) iksaI Aa^@saIkark jaOsao ik hvaa kI ]pisqait maoM naarMgaI rMga vaalao laa^saaona maMo pirvait-t hao jaata hO |         Hydroquinone (1,4-dihydroxybenzene) AaOr [saI trh ko 1,4-diimine vyau%pnna BaI Aa^@saIkark ko p`Baava sao, }pr idKa[- ga[- saMrcanaa kI trh pirvait-t hao jaato hOM | ek hoyar saOlaaona maoM ek rsaayana iva&ana ko iSaxak nao doKa ik naa[- nao H2O2 AaOr SaoivaMga ËIma eMva safod BaUra iËsTlaIya zaosa imalaakr ek ga`ahk ko ilae sasto maoM baalaaoM ka rMga tOyaar ikyaa | qaaoD,I jaaÐca sao pta calaa ik safod zaosa PPD (p-Phenylene diamine) naamak ek rsaayana qaa | Aagao AaOr jaanakarI krnao pr ]nakao pta calaa ik PPD vaYa- 1907 maoM hoyar Da[Mga baaja,ar maoM ibaknao Aae phlao saMSlaoiYat (synthetic) rsaayanaaoM maoM sao ek qaa | baad maoM ]nhaonao payaa ik baajaar maoM ibaknao vaalao AiQakaMSa baalaaoM ko rMgaao maoM, AaOr tqaakiqat “p`akRitk / hba-la” baalaaoM ko rMgaao maoM BaI PPD Saaimala qaa | baala ko p`aoTInaaoM ko iso-ionic points 4.8 – 6.8 haoto hOM (jaba p`aoTIna mao +ve AaOr –ve AavaoiSat ispSaIja kI saM#yaa barabar haotI hO) | [sailae kuC baalaaoM ko rMga GanaavaoiSat ispSaIja BaI haoto hOM ijanho baala ]dasaIna yaa xaarIya GaaolaaoM sao saaoK sakto hOM | [sa p`Sna maoM hma yah doKoMgao ik rMgahIna PPD kOsao gahro kalao evama\ Anya baalaaoM ko rMgaao maoM pirvait-t haota hO | Aa^@saIkrNa kI isqait maoM PPD, rMgahIna diimine A (C6H6N2) maoM pirvait-t haota hO |  1.1 A kI saMrcanaa banaaeÐ |                            Oxidant

Aglycone Lawsone



Indian National Chemistry Olympiad 2020 Roll No ©HBCSE, February 1, 2020  2 B

C

D

C

(Hair dye)

7-10 pH prasa koM jalaIya Gaaola maoM A ANauAaoM kI kuC maa~a maaonaaop`aoTaonaoiTD (monoprotonated) $p B maoM maaOjaUd haotI hO | 1.2 B kI saMrcanaa banaaMeÐ |                   kaba-inak yaaOigakaoM maoM rMga AamataOr pr ivastairt saMyaugmana ko karNa ]%pnna haota hO | PPD sao kalao rMga ka saMXlaoYaNa dao trIkaoM I Aqavaa II Wara ikyaa jaata hO | trIka I : baajaar maoM ibaknao vaalao Anaok rMgaao ko ilae ide gae safod pa}Dr maoM PPD ko saaqa k[- yaaOigakaoM (ijanhoM yaugmak BaI khto hOM) ka imaEaNa haota hO | Aa^@saIkrNa kI isqait maoM, PPD ivaiBanna yaugmakaoM ko saaqa AiBaiËyaa krko ivaiBanna baalaaoM ko rMgaao kao banaata hO jaao ivaiSaYT saMyaaojana maoM kalaa rMga doto hMO | ]dahrNa ko ilae, PPD ka Aa^@saIÌt $p (B) jalaIya ivalayana maoM yaugmak m-phenylenediamine ko saaqa AiBaiËyaa krta hO, ijasasao }YmaagaitkIya $p sao isqar ]%pad C banata hO, jaao puna: Aa^@saIkrNa pr naIlao rMga kI Da[- D (dao irMgsa vaalao ek Qanaivaigat ispSaIja) ka ]%padna krta hO |  1.3  C AaOr Da[- D kI saMrcanaa ilaiKe |                jaba Resorcinol kao yaugmak ko $p maoM ]pyaaoga ikyaa jaata hO tao ek pIlao – hro rMga kI Da[- E banata hO jaao Diazomethane ko saaqa AiBaiËyaa krko AaNaivak saU~ C20H18N4O2 vaalaa ek yaaOigak dota hO |   1.4  E kI saMrcanaa ilaiKe |          
E (Yellow-Green colour)

B
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[O]

H

Rearrangement

leuco-indoaniline

trIka II : jaba PPD ka Akolao hI Aa^@saIkrNa ikyaa jaata hO, tao Aa^@saIkRt $p A QaIro – QaIro bahulaIkRt haokr ek maQyavatI- “F” dota hO, jaao puna: Aa^@saIkrNa pr ek gaaZ,a kalaa rMga dota hO | 1.5  bahulak (F) kI Baaga−saMrcanaa banaa[-e |                4-(dimethylamino) aniline kI ifnaaola (phenol) ko saaqa Aa^@saIDoiTva saMyaugmana ek Alaga maaga- lao saktI hO | 4-dimethylamino aniline 2 e- Aa^@saIkrNa Wara ek QanaavaoiXt saiËya maQyavatI- G ]%pnna krta hO | yaid yah ispSaIja phenol ko saaqa AiBaiËyaa krtI hO tao ek rMgahIna ispSaIja (leuco-indoaniline) banatI hO, jaao AasaanaI sao Aa^@saIkRt haokr indoaniline Da[- dotI hO |   @vaaMTma – yaaMi~k gaNanaa (Quantum mechanical calculations) ispSaIja G sao leuco-indoaniline tk ek inamna ] }jaa- maaga- ka saMkot dotI hOM, ijasamaoM ek AaOr maQyavatI- ispSaIja H ka bananaa saMBava hO, jaao π-π prtI AMtiËyaaAaoM (stacking interactions) ko karNa punavya-vaisqat haokr leuco-indoaniline kao ]%pnna kr sakta hO |  1.6  G ko sabasao isqar Anaunaad $p (resonance form) AaOr H kI saMBaaivat saMrcanaa banaaeÐ |            
           F



Indian National Chemistry Olympiad 2020 Roll No ©HBCSE, February 1, 2020  4 Poly-PPD kI Kaoja ko daOr ko Aasapasa, vaO&ainak aniline ka BaI bahulak banaanao maoM saxama qao | kuC poly-aniline AcCo iva_ut–saucaalak pae gae ijanako karNa vaYa- 2000 maoM Alan G. MacDiarmid, Alan J. Heeger and Hideki Shirakawa kao naaobaola purskar imalaa | AmlaIya maaQyama AaOr ek Aa^@saIkark kI ]pisqait maoM aniline phlao ek bahulak I ka inamaa-Na krta hO ijasaka AnauBavajanya saU~ C12H10N2 haota hO jaao baad maoM AaMiSak Aa^@saIkrNa (jahaÐ 50% bahulak EaMKlaa ka Aa^@saIkrNa hao gayaa hO) haonao pr J banata hO | J ka pàoTaonaoiTD $p ]cca iva_ut saMvaahna dSaa-ta hO | 1.7 bahulakaoM I AaOr J kI Baaga−saMrcanaaeÐ ilaKoM |                       baalaaoM ko rMga ka ek ivaSaoYa ba`aÐD (ijasaka laobala “hba-la blaOk ihnaa” hO) maoM inamnailaiKt pdaqa- Saaimala hO : barium peroxide, citric acid, magnesium carbonate, AaOr PPD ko saaqa kuC jaDI–baUiTyaaÐ (AaÐvalaa, naIma ko p<ao, iSakaka[-, ka^fI ko baIja, tulasaI, Aaid) jaao rMga bananao kI AiBaiËyaaAaoM maoM Baaga nahI laoto hOM | [sako panaI ko saaqa posT kao lagaanao sao baala kalao hao jaato hOM | baalaaoM pr naarMgaI rMga donao ko ilae p`akRitk maohMdI (ihnaa) kI pi<ayaaoM ka posT BaI lagaayaa jaata hO |  1.8 jaba “hba-la blaOk ihnaa” ko saaqa maohMdI kI pi%tyaaoM ka posT (1:1 Anaupat maoM) imalaayaa gayaa qaa tao tIva` kalao rMga ka ]%padna nahI huAa qaa | ]sa rasaayainak AiBaiËyaa kao ilaKoM ijasasao kalaa rMga bananao kI p`iËyaa $k jaatI hOO |               PPD AaQaairt baalaaoM ko rMgaaoM sao %vacaa kI elajaI- AaOr ]sasao jauD,I ibamaairyaaÐ hao saktI hOM, [sailae SaaoQakta- nae rMgaaoM ko ilae p`yaasa kr rho hOM | 4-(N,N-dimethyl amino)-benzaldehyde ka ]pyaaoga krko baalaao ko rMga banaanao ko p`yaasa ikyao gae hOM | [O]

[O]

[H+]

I

J
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K

I−

L

N

Dye

(3-ethyl-2-methylbenzothiazolium iodide), 4-(N,N-dimethylamino) benzaldehyde (L) ko saaqa xaar kI ]pisqait mao AiBaiËyaa krko ek gahro rMga vaalaa Da[- N dota hO ijasamaoM sabasao laMbaa π-baMQaaoM ka saMyaugmana haota hO |       yah AiBaiËyaa ek maQyavatI- M ko bananao sao haotI hu[- gaujartI hO (jaao K kI xaar ko saaqa AiBaiËyaa sao imalata hO) | 1.9 maQyavatI- M AaOr Da[- N kI saMBava saMrcanaaÀsaMrcanaaeÐ banaaeÐ |                  M

N



Indian National Chemistry Olympiad 2020  Roll No ©HBCSE, February 1, 2020  6 Problem 2         22 marks [lao@T/ainak kcara ([-−vaosT) sao navaIna Qaatukma- kI Aaor       [laoi@T/kla evaM [lao@T/ainak ]pkrNaaoM ka vaOiSvak baaj,aar lagaatar baZ, rha hO hÐalaaik [na ]%padaoM ka jaIvanakala GaT rha hOM | QartI sao p`aPt QaatuAaoM kI bahut baD,I maa~a Aba [lao@T/ainak kcara ([-−vaosT) ko $p maoM jamaa haotI jaa rhI hO | p`akRitk $p sao p`aPt Qaatu AyaskaoM ko A%yaaiQak daohna ko karNa, ]nako samaaPt haonao kao d`iYT maoM rKto hue, Aba QaatuAaoM evaM ]nako yaaOigakaoM kao [-−vaosT sao p`aPt krnao ko trIko ivakisat krnao kI AavaSyakta hO | [-−kcaro ka ek sabasao jaiTla ihssaa haota hO ip`MToD saik-T baaoD- (pI.saI.baI.) | kmPyaUTr sao pàPt ek p`a$pI pI.saI.baI. maoM AaOsat Qaai%vak saMGaTna haota hO : 20.1% Cu, 7.2% Fe, 3.6% Al, 2.8% Zn, 2.1% Pb, 3.3% Sn evaM 0.7% Ni | [nako Aitir@t Ag yaa Anya QaatueÐ BaI kuC [-−kcaraoM maoM payaI jaatI hMO jaao [lao@T/ainak ]pkrNaaoM kI banaavaT pr inaBa-r krtI hOM |                 iksaI pI.saI.baI. kcaro ka ek namaUnaa laoM ijasamaoM Ag saiht ]pyau-@t saBaI 8 QaatueÐ ]pisqat haoM | QaatuAaoM evaM ]nako yaaOigakaoM kao pàPt krnao ko ilae sava-p`qama [-−kcaro kao pIsa kr mahIna caUNa- ko $p maoM p`aPt krto hOM | tdupMrat ]sao Anaok rasaayainak p`ËmaaoM sao gaujaara jaata hO | Fe AaOr Al ko Qaai%vak kNa, jaao GaTkaoM ko AavarNa Aaid maoM pae jaato hOM, ]nhoM ËmaSa: caumbakIya pRqa@krNa ivaiQa tqaa BaMvar Qaara ko Wara pRqak kr ilayaa jaata hO | Qyaana doM ik ]pyau-@t ivaiQayaaoM ko Wara yaaOigakaoM yaa imaEaQaatuAaoM sao QaatueÐ pRqak nahIM kI jaa saktI hOM|  rasaayainak p`ËmaaoM ka p`armBa ipsao hue caUNa- kao saand` naa[iT/k Amla maoM Gaaolakr ikyaa jaata hO | naa[iT/k Amla sao QaatuAaoM kI AiBaiËyaa vyaapk $p sao Qaatu, ]sako $p evaM Amla kI saand`ta Aaid pr inaBa-r krtI hO |  2.1 ek saamaanya AiBaiËyaa ]%pad NO gaOsa hO | QaatuAaoM evaM naa[iT/k Amla kI AiBaiËyaa sao bananao vaalao Anya saMBaaivat N−yau@t ANau / Aayana ilaiKe |                          Filtration Grinding 1. Physical Separation; 2. Dissolving in acid Circuit board Hammer Mill Further processing Metals/ Compounds 



Indian National Chemistry Olympiad 2020  Roll No ©HBCSE, February 1, 2020  7 2.2 punaca`-kNa krnao vaalaao ko ilae yah AavaSyak hO ik ]nho [-−kcara caUNa- maoM ]pisqat QaatuAaoM ko saMpUNa- ivalayanaIkrNa hotu saand̀ naa[iT/k Amla kI AavaSyak maa~a kI jaanakarI hao | saand` naa[iT/k Amla kI inamnatma maa~a jaananao ko ilae inamna maoM sao iksa jaanakarI ka haonaa AavaSyak hO ? (ba@saaoM maoM icanh X lagaaeÐ)          a) Qaatu AaOr ]nako yaaOigakaoM evaM naa[iT/k Amla kI AiBaiËyaaAaoM maoM AiBakarkaoM ka sTa^[ikyaaomaIiT/k Anaupat b) ipsao hue [-−kcaro maoM ]pisqat ivaiBanna QaatuAaoM ka d`vyamaana p`itSat c) [-−kcaro maoM Sauw QaatuAaoM AaOr ]nako yaaOigakaoM ka Gana%va d) ]pisqat ivaiBanna QaatuAaoM ka prmaaNau d`vyamaana e) naa[iT/k Amla kI saand`ta    f) Qaatu naa[T/oT ko inamaa-Na kI AiBaiËyaa kI ΔH    2.3 jaba Qaai%vak taMbaa 1 M HNO3 sao AiBaiËyaa krta hO tao NO gaOsa ]%pnna haotI hO |  a) [lao@T/a^na sqaanaantrNa kao p`diSa-t krtI hu[- Alaga Alaga Aa^@saIkrNa evaM Apcayana AiBaiËyaaeÐ ilaKoM evaM pUNa- AiBaiËyaa ko ilae saMtuilat samaIkrNa ilaKoM |   b) 100 g Cu kao pUNa-t: Gaaolanao ko ilae 1 M HNO3 ko nyaUnatma AavaSyak Aayatna kI gaNanaa kroM |                                 naIcao ide gae Baaga maoM hma ipsao hue pI.saI.baI. sao ]samaoM ]pisqat GaTkaoM ko pRqa@krNa kI ek maa^Dla ivaiQa p`stut kr rho hOM |  2.4 ipsao hue pI.saI.baI. ko ek namaUnao kI saand̀ naa[iT/k Amla sao iËyaa krnao pr ek safod Avaxaop P1 p`aPt haota hO | P1 ka ek p`mauK AMSa, saaolDr imaEaQaatu ko ek p`mauK GaTk Qaatu Y ko karNa hO jaao Amla sao iËyaa kr [sako Aa^@saa[D ka jalayaaoijat (ha[D/oToD) $p inaima-t krta hO evaM ek BaUrI gaOsa inamau-@t krta hO | Qaatu Y kao phcaanaoM evaM AiBaiËyaa ka saMtuilat rasaayainak samaIkrNa ilaKoM |        naa[iT/k Amla imaEaNa sao Avaxaop P1 kao Cananao ko ]praMt inasyaMd F1 p`aPt haota ho | [samaoM tnau HCl imalaakr Cananao pr ek Avaxaop P2 evaM inasyaMd F2 p`aPt haota hO | P2 kao jala maoM kuC dor ]baalaa jaata hO evaM gama- Avasqaa mao Cananao pr inasyaMd F3 p`aPt haota hO | F3 ko ek CaoTo AMSa maoM K2CrO4 imalaanao pr ek pIlaa Avaxaop P3 p`aPt haota hO |   2.5 P2 evaM P3 AvaxaopaoM ka saMGaTna ilaKoM |                P2 -     P3 -         



Indian National Chemistry Olympiad 2020  Roll No ©HBCSE, February 1, 2020  8 inasyaMd F2 maoM H2S gaOsa p`vaaiht krnao pr QaatueÐ M1 (jaao P2 maoM BaI ]pisqat qaI prntu pUva- pd maoM pUNa-t: Avaxaoipt nahIM hao payaI qaI) evaM M2 Avaxaoipt hao jaatI hOM ijasao Cananao pr ek Avaxaop P4 evaM inasyaMd F4 p`aPt haota hO |  F2 maoM H2S gaOsa p`vaaiht krnao pr QaatueÐ M1 evaM M2 ko Aitir@t QaatueÐ M3 evaM M4 BaI Avaxaoipt kI jaa saktI hOM | haÐlaaik [naka AvaxaopNa ivalayana ko pH Wara inaQaa-irt haota hO | [na QaatuAaoM ko salfa[D,aoM ka Ksp maana inamna hO : M1: 1 × 10−28; M2: 1× 10−37; M3: 1 × 10−22; M4: 1× 10−23  2.6 ivalayana maoM H2S gaOsa p`vaaiht kr QaatuAaoM M1 evaM M2 kao M3 evaM M4 sao pRqak krnao ko ilae nyaUnatma [H+] &at kIijae | (yahaÐ maanaa gayaa hO ik Avaxaoipt Aayana kI saand`ta 10−6 M haonao pr AvaxaopNa pUNa- hao jaata hO | H2S kI jala evaM AamlaIya ivalayanaaoM maoM santRPtta saand`ta 3.8 g L−1 hO | M1, M2, M3 evaM M4 iWsaMyaaojaI p`kRit ko hOM |) gaNanaaAaoM ko saBaI pdaoM kao p`diSa-t kroM | H2S ko ilae, Ka1 = 1.0 × 10−7, Ka2 = 1.0 × 10−19                                                Avaxaop P4 kao 6 M HNO3 maoM puna: Gaaolaa jaata hO evaM ]samaoM saand` H2SO4 imalaakr ]baalaa jaata hO | M1 Avaxaoipt haokr Avaxaop P5 dota hO evaM Cananao pr inasyaMd F5 p`aPt haota hO | inasyaMd F5 maoM H2S gaOsa p`vaaiht krnao pr ek kalaa Avaxaop P6 pàPt haota hO |  2.7 P5 evaM P6 AvaxaopaoM ka saMGaTna ilaiKe |         inasyaMd F4 kao hvaa maoM BalaI p`kar ]baalakr ek gaOsa kao inaYkaisat ikyaa jaata hO | ifr ]samao NH4Cl imalaanao ko ]praMt NH4OH kao AaiQa@ya maoM imalaayaa jaata hO | [sa p`iËyaa maoM M5 evaM M6, Avaxaop P7 ko $p maoM Avaxaoipt hao jaatI hO ijasao Cananao pr inasyaMd F6 p`aPt haota hO | Avaxaop P7 kao jala sao Qaaonao ko ]prant maRda maoM sauraixat $p sao Dalaa jaa sakta hO |  2.8 ]sa gaOsa kI phcaana kroM ijasao gama- kr inaYkaisat krnaa AavaSyak qaa AaOr Avaxaop P7 ka saMGaTna ilaKoM |                             P5 -      P6 -  Gas -     P7 - 



Indian National Chemistry Olympiad 2020  Roll No ©HBCSE, February 1, 2020  9 2.9 yaid NH4Cl imalaanao ko pUva- NH4OH kao AaiQa@ya maoM imalaayaa jaae tao dao Anya QaatueÐ M3 evaM M4 BaI Avaxaoipt hao jaatI hOM | [na QaatuAaoM ko AvaxaopNa ko ilae rasaayainak samaIkrNa ilaKoM |                             2.10  50 g NH4Cl kao 100 mL jala maoM imalaa kr ]samao 100 mL 1 M NH4OH ivalayana imalaanao pr tOyaar ivalayana ka pH &at kroM | (Kb (NH4OH)  = 1.8×10−5)                                  inasyaMd F6 kao H2S sao saMtRPt krnao pr M3 evaM M4 Avaxaop P8 ko $p mao p`aPt haoto hOM | [sa Avaxaop kao tnau HCl ko saaqa iËyaa krnao pr kovala M4 ka Avaxaop Gaula jaata hO ijasao inasyaMd F7 ko $p maoM p`aPt krtoM hOM | [sa inasyaMd kao NaOH Gaaola sao ]dasaIna ikyaa jaata hO AaOr ifr H2S gaOsa puna: p`vaaiht krnao pr ek gaMda−safod Avaxaop P9 pàPt haota hO |  2.11  P8 maoM M3 evaM M4 ko AvaxaopaoM kao phcaanaoM |          2.12  ]pyau-@t QaatuAaoM ko [-−kcara sao pRqa@krNa ko ilae p`stut ikyaa huAa ]prao@t ivaiQa maoM inamna AiBakma-kaoM maoM sao kaOna saa AavaSyak nahI hO ? HNO3, HCl, NH4Cl, NH4OH, H2S, K2CrO4, NaOH        M3 -      M4 -  



Indian National Chemistry Olympiad 2020  Roll No  ©HBCSE, February 1, 2020  10  Ethephon      A      B Problem 3         24 Marks saobaaoM ko ilae vaRiw hamaao-na      iClako ka laala rMga saoba kI k[- iksmaaoM ko ilae gauNava%ta ka ek p`mauK icanh maanaa jaata hO, jaao baajaar maoM fla KrIdnao vaalao ]pBaao@taAaoM kI p`aqaimaktaAaoM kao p`Baaivat krta hO | Anthocyanin kI maa~a kao saMSaaoiQat krnao ko ilae saoba ko bananao ko ivaiBanna carNaaoM maoM k[- rsaayanaaoM ka ]pyaaoga ikyaa jaata hO ijasasao ]sako rMga mao BaI badlaava Aata hO |  [qaofa^na (Ethephon)(dI ga[- saMrcanaa) Baart maoM ek p`mauK kRiYa rsaayana hO jaao flaaoM ko pknao kao AaOr saoba kI %vacaa ko laala rMga kao baZ,ata hO ijasasao saoba kI fsala jaldI pàPt hao jaatI hO | Ethephon ko inamaa-Na ko trIkaoM maoM sao ek hO ijasamaoM PCl3 AaOr 1,2-Epoxyethane ka ]pyaaoga Phosphite A (AaNaivak saMrcanaa C6H12Cl3O3P) banaanao ko ilae haota hO | A punavya---vaisqat haokr Phosphonate (B) banaata hO jaao jala ApGaiTt hao kr [qaofa^na dota hO |  3.1 A AaOr B kI saMrcanaaAaoM kao banaaeÐ |          3.2 naIcao dI ga[- baMQa }jaa-AaoM (Bond Energies) kI jaanakarI ka ]pyaaoga krko AaOr ]icat gaNanaaeÐ idKakr, yah inaQaa-irt kroM ik @yaa A → B puna-vyavasqaa maoM AiBaiËyaa imaEaNa gama- haogaa yaa zMDa ?                  baMQa baMQa ivayaaojana }jaa- (kJ mol−1) baMQa baMQa ivayaaojana }jaa- (kJ mol−1) P−O 335 C−O 358 P=O 544 C−P 264 C−C 348 C−Cl 338 



Indian National Chemistry Olympiad 2020  Roll No  ©HBCSE, February 1, 2020  11 vyaavasaaiyak $p sao Ethephon kao 360 g L−1 jalaIya ivalayana ko $p mao baocaa jaata hO | 3.3 ]pyau-@t Ethephon ivalayana ka pH inaQaa-irt kroM | Ethephon ka pKa1 = 2.82, pKa2 = 7.21                    pH >5 ko jalaIya GaaolaaoM maoM Ethephon dao Alaga−Alaga rastaoM sao QaImaI gait sao ApGaTna krta hO, jaao Alaga−Alaga ApGaTna ]%padaoM kao doto hOM |          maaga- I maoM ApGaiTt ]%padaoM maoM sao ek (C) paOQaaoM ka p`akRitk hamaao-na hO | C kmaro ko tapmaana pr ek rMgahIna gaOsa hO ijasakI Bromine ko saaqa AiBaiËyaa krnao ko baad d`va Ammonia maoM NaNH2 ko saaqa AiBaiËyaa krko ek rMgahIna gaOsa D banatI hO | maaga- II maoM ek ApGaTna ]%pad kaba-inak yaaOigak (E) hO jaao pSauAaoM maoM yakRt ko ilae hainakark hO | saamaanya kmaro ko tapmaana pr yah gaaZ,a tOlaIya d`va haota hO | 3.4 C, D AaOr E kI saMrcanaaeÐ ilaiKe |            NaOH ko jalaIya ivalayana maoM 0.04 M Ethephon ka Gaaola tOyaar ikyaa gayaa ijasaka t = 0 pr p`arMiBak pH 7.5 huAa | [sa Gaaola sao pàPt gaOsa C ka Aayatna (Vt) 30°C tapmaana pr samaya ‘t’ ko saaqa maa^inaTr ikyaa gayaa | p`aPt AaMkD,o naIcao ga`af maoM p`stut ikyao gayao hOM |     
Pathway I

Pathway II
pH > 5

Ethephon
pH > 5

H2O
C

H2O

E

1. Br2, CS2

2. NaNH2 (excess) /
    NH3 (liq)

D      C    D    E 



Indian National Chemistry Olympiad 2020  Roll No  ©HBCSE, February 1, 2020  12          3.5  ]pyau-@t gaàf maoM p`stut AaMkD,ao sao ApGaiTt maaga- I ko dr isqaraMk kI gaNanaa kIijae |       baagaaoM mao iCD,kava ko ilae [qaofa^na ivalayana AamataOr pr kOiryar jala (sodium Aqavaa calcium carbonate ko tnau ivalayana) maoM tOyaar ikyaa jaata hO ijasasao lagaBaga 7-8 pH ko ivalayana banato hOM | 3.6 ek iksaana nao 360 g L–1 Ethephon kI 200 mL kI baaotla laI | [sao daophr maoM 12:30 bajao [sao kOiryar jala maoM imalaakr 200 L ka Gaaola pàPt ikyaa | ]sako ]praMt vah daophr ka Baaojana krnao calaa gayaa AaOr ifr ]sanao 2:30 PM pr [sa Gaaola ka iCD,kava krnaa Sau$ ikyaa | yaid [sa samaya ko daOrana kovala ApGaTna maaga- I p`mauK qaa tao iksaana Wara Baaojana AvakaSa ko karNa sp`o ivalayana maoM Ethephon kI saaÐd`ta mao iktnaI AMSa AaOr igaravaT hu[- |                                                                                                      y = 1.42 − (1.48 × 10−4)x log 10 (V ∞ − V t) 



Indian National Chemistry Olympiad 2020  Roll No  ©HBCSE, February 1, 2020  13    [qaofa^na ko ApGaTna pdaqaa-oM ko hainakark p`BaavaaoM ko karNa dUsaro padp vaRiw saMcaalakao kI Kaoja jaarI hOM | eosaa hI ek hamaao-na Methyl Jasmonate hO ijasao camaolaI ko fUla sao inakalaa jaa sakta hO | yah saoba ko pknao kao baZ,avaa dota hO, Chlorophyll kI maa~a kao kma krta hO AaOr laala rMga kao baZ,ata hO | Methyl Jasmonate banaanao ko ilae ek trIka naIcao idyaa gayaa hO | phlao carNa maoM inamna diester xaar ko saaqa AiBaiËyaa kr ek caËIya ]%pad P banaata hO | pRqak krnao pr P AaOr ide gae alkyl halide ko saaqa AiBaiËyaa krnao pr, inamna AiBaiËyaa Ëma ko Anausaar, yaaOigak Q dota hO |      3.7 P AaOr Q kI saMrcanaaeÐ banaa[-e |                           3.8  P ko bananao ko ilae @yaa p`arMmBa saamaga`I ka ivalayana saaMd` haonaa caaihyao yaa tnau (sahI baa@sa maoM X lagaaeÐ)  i) saaMd`     ii) tnau                         3.9 P kao Q mao pirvait-t krnao ko ilae kaOna saa ivalaayak sabasao ]icat rhogaa | (sahI baa@sa maoM X lagaaeÐ)      (i) N,N-dimethyl formamide  (ii) ethanol  (iii) n-hexane    3.10 Palladium acetate AaOr Triphenyl phosphine ko saaqa AiBaiËyaa krnao pr Q ek yaaOigak R dota hO AaOr Anya yaaOigakao maoM ek gaOsa BaI ]%pnna krta hO jaaO caUnao ko panaI kao duiQayaa banaa dotI hO | R kI saMrcanaa banaa[-e |                    SolventNaH,
Q

R

                    P     Q 



Indian National Chemistry Olympiad 2020  Roll No  ©HBCSE, February 1, 2020  14         Methyl jasmonate       T  R tba S maoM pirvait-t ikyaa jaata hO |     3.11 R kao S maoM pirvait-t krnao ko ilae kaOna saa AiBakma-k sabasao ]icat rhogaa (ba@sao maoM icanh X lagaaeÐ)   a) H2 / 5% Pd - CaCO3   b) Na/C2H5OH + NH3     c) LiAlH4 / AlCl3   d) conc H2SO4      e) NaOH/H2O/ Heat   f) Pyridinium Chlorochromate/Al2O3/Hexane   3.12  S ka dUsara i~ivama samaavayava T hO | T kI saMrcanaa banaa[e |              3.13 Sodium methoxide AaOr Methanol mao Dimethyl malonate ko saaqa AiBaiËyaa sao S, ek yaaogaa%mak ]%pad U dota hO | U kI saMrcanaa banaa[-e |               3.14 U kao 1 samatulya adipic acid ko saaqa imalaakr AaOr 6 GaMTo tk 190°C pr garma ikyaa jaata hO | AMt mao jalaIya NaHCO3 kao AaiQa@ya maoM flask maoM Dalaa gayaa AaOr AcCo sao ihlaayaa gayaa | tba flask maoM sao jalaIya Baaga kao hTanao ko baad bacao hue trla maoM sao Aasavana ko Wara methyl jasmonate p`aPt huAa | hTayao hue jalaIya Baaga kI vaaYpIkrNa krnao sao sodium monomethyl adipate AaOr NaHCO3 imalata hO | Methyl jasmonate kI saMrcanaa banaa[-eÐ |           3.15 Methyl jasmonate ko p`kaiSak samaavayavaaoM kI saM#yaa ilaiKe (ijanamaoM AsaMtRPt baMQa pr ivanyaasa S ko samaana hOM) | S

R                      U 



Indian National Chemistry Olympiad 2020  Roll No  ©HBCSE, February 1, 2020  15 Problem 4          13 marks jala AaOr }Ymaa           [sa p`Sna maoM hma vaaYpna ka rsaao[- maoM tapmaana pr p`Baava AaMknao kI kaoiSaSa kroMgao | p`aya: vaayau ko tapmaana sao jauDa huAa ek mah%vapUNa- maanadND saapoxa Aad-ta hO, ijasakao hma pirBaaiYat kr sakto hOM: saapoxa Aad-`ta Ä   vaayau maoM p`it [ka[- Aayatna vaaYp kI maa~a         ]sa tapmaana pr p`it [ka[- Aayatna maoM saMtRPt vaaYp kI maa~a  vaayau kI saMtRPt vaaYp maa~a msat (g p`it m3 vaayau) ]sako tapmaana pr inamna p`kar sao inaBa-r haotI hO: 
 msat= 22 + 0.72(T−298) jahaÐ T  vaayau ka tapmaana K maoM hO | ek rsaao[- maoM hvaa ka Aayatna 12.1 m3 hO | AaOr ]samaoM elapIjaI (mau#ya $p sao byaUTona) isailaMDr sao lagaa huAa caUlha hO | rsaao[- kI iKD,ikyaaÐ tqaa drvaajaoM baMd hOM | ek idna rsaao[- maoM hvaa kI saapoxa Aad`-ta 13.0%, tap 25°C AaOr daba 1 atm qao | ek sTIla ko bat-na maoM (ijasakI kula }YmaaQaairta 110 J K−1 qaI) 1.800 L panaI caUlho kI laaO pr ]sao garma krnao k oilae rKa gayaa | jala ko ]balanao ka AarMBa haoto hI laaO baMd kr dI ga[- | [sa p`Ëma ko daOrana elapIjaI isailaMDr ka d`vyamaana 15.2 g kma hao gayaa | }Ymana ko daOrana (yaa zMDa haoto samaya) vaaYpIkRt haonao vaalao jala ka d`vyamaana jala ko tap ko Anausaar badlata rhta hO | [sa pirisqait maoM sarlata ko ilae maana laIijae ik vaaYpIkRt haonao vaalaa saara jala Xau$AatI tap AaOr AMitma tap ko AaOsat maQyavatI- tap pr vaaYpIkRt haota hO |   [sa p`Xna maoM AMtBaU-t tap-ivastar maoM inamna raiXayaaoM kao isqar maainae | 1) elapIjaI ka }YmaIyamaana (kOlaaoirifk vaOlyaU) = 49.1 kJ g−1 2) jala kI ivaiXaYT }YmaaQaairta = 4.18 J g−1 K−1 3) jala ko vaaYpIkrNa kI gauPt }Ymaa (laOTnThIT) = 42.20 kJ mol−1 4) hvaa ko ilae (iWprmaaNauk AadSa- gaOsa maanakr), Cp = 7R/2; 
Cv = 5R/2, jahaÐ R saava-i~k gaOsa inayataMk hO |  4.1 laaO kao baMd krnao tk panaI gama- krnao kI AvaiQa kao phlaa carNa maanaoM | maana laIijae ik jala ko }Ymana ko daOrana rsaao[Gar kI hvaa ko tap AaOr daba maoM nagaNya pirvat-na huAa | [sa phlao carNa maoM hvaa kI saapoxa Aad-̀ta maoM hu[- vaRiw inakalaoM yaid laaO saoM inakalaI pUrI ]Ymaa kao bat-na−panaI ko inakaya nao saaoK ilayaa |     



Indian National Chemistry Olympiad 2020  Roll No  ©HBCSE, February 1, 2020  16   yaid Aap }pr p`Sna maoM saapoxa Aad`-ta maoM vaRiw nahIM inakala payao, tao [sa maUlya kaoM Agalao p`SnaaoM maoM 50% laoM |  4.2 laaO baMd krnao ko baad ko kala kao carNa 2 maanaoM | [sakI vajah sao jala ka tap kma haonao lagaa, ijasako pirNaamavaXa rsaao[- kI hvaa ka tap baZnao lagaa | inamna dao ivaiBanna pirisqaityaaoM maoM, rsaao[--inakaya ko tapIya saamyaavasqaa tk phuMcanao pr rsaao[- ko vaayau tapmaana ka inaQaa-rNa kIijae | ([na daonaaoM pirisqaityaaoM ka Sau$AatI ibandu carNa 1 ka AMt hI maanaoM)  



Indian National Chemistry Olympiad 2020  Roll No  ©HBCSE, February 1, 2020  17   saMBaavanaa a) yaid laaO baMd krnao ko baad bat-na maoM rKo jala kI sath nagaNya }Ymaa− Qaairta ko ptlao Z@kna sao ZkI ga[- hO, tqaa jala AaOr Z@kna ko baIca hvaa ko ilae nagaNya sqaana rha | ([sa kala maoM jala ka vaaYpIkrNa nahIM huAa)                                                                                                       



Indian National Chemistry Olympiad 2020  Roll No  ©HBCSE, February 1, 2020  18   saMBaavanaa b)  yaid zMDa haoto samaya bat-na Kulaa hI rKa gayaa | ([sa kala maoM jala ka vaaYpIkrNa huAa)                               yah gaNanaa idKatI hO ik gama- Kanao sao vaaYpna ka haonaa, vaayau saMcarNa kI Anaupisqait maoM Aasapasa kI vaayau ko gama- haonao ko inayaM~Na ko ilae iktnaI mah%vapUNa- hO  |                                                     



Indian National Chemistry Olympiad 2020  Roll No ©HBCSE, February 1, 2020  19  Problem 5         29 marks zaosa CaCO3 ko ivaiBanna $p        sajaIva evaM inajaI-va p`akRitk duinayaa maoM CaCO3 ek A%yaMnt Aama Kinaja hO | ]VaogaaoM maoM [stomaala haonao vaalao panaI maoM Ca2+ AaOr hvaa maoM CO2 kI ]pisqait ko karNa Anaok tM~ao maoM yah jama jaata hO | [na saBaI tM~ao maoM CaCO3 Ch ivaiBanna $paoM maoM payaa jaata hO : ek AiËsTlaIya (amorphous) $p, dao ha[D/oiTD (jalaIya) iËsTlaIya evaM tIna inaja-la iËsTlaIya $p (kOlsaa[T, erogaaonaa[T, evaM vaOTora[T) ijanako BaaOitk AaOr rasaayainak gauNa Alaga−Alaga haoto hOM | [na $paoM ko bananao AaOr Gaulanao kI pirisqaityaaoM kao jaananaa p`akRitk AaOr AaOVaoigak tM~aoM ko saaqa kama krnao ko ilae ja$rI hO | STP pr CaCO3 kI sabasao sqaayaI p`avasqaa kOlsaa[T hO | yah YaTkaoNaIya (hexagonal) saMrcanaa maoM iËsTlaIkRt haota hO erogaaonaa[T evaM vaOTra[T orthorhombic saMrcanaa maoM iËsTlaIkRt haoto hOM | inamna ica~ [na tIna inaja-la iËsTlaIya saMrcanaaAaoM ko ekaMk saola idKata hO (baDo gaaolao Ca2+ AayanaaoM kao AaOr CaoTo kalao AaOr salaoTI gaaolao ËmaSa: C AaOr O prmaaNauAaoM kao dSaa-to hOM)                     5.1  erogaaonaa[T ka Gana%va = 2.93 g cm–3 hO | kOlsaa[T evaM vaOTora[T ko Gana%va (g cm–3 maoM) inakalaoM |  



Indian National Chemistry Olympiad 20©HBCSE, February 1, 2020  5.2  ek iËsTlaIya CaCO3 saoMpla maoM inamna pirvat5.3  }pr kI ga[- gaNanaaAaoM ko AaQaar pr bataehO ?      jala maoM tIna inaja-la p`avasqaaAaoM kI GaulanaSaIlata haotI hO | yahaÐ pr eosao GaaolaaoM ko ln Ca2+(aq) AaOr CO32−(aq) kI saiËyataAaoM tapmaana ko saaqa ga`af banaayao gayao hOM jaao Gaaola Alagap`avasqaaAaoM ko saaqa saamya maoM hOM | ek jala ka saOMpla kOlasaa[T ko saaqa saamyaavasqaa phuÐcanao tk rKa gayaa tba maatRd`va kao dUsaro pa~ maoM inakala ilayaa gayaa AaOr foMTto hue tapmaana pr toja vaaYpna krayaa gayaa | QaImao vaaYpna sao AiËsTlaIya pàvasqaa bananao sao phlao iËsTlaIya pàvasqaaeÐ bana saktI hOM  5.4  ]prao@t (kOlasaa[T sao imalao hue)pr Aayatna ko iktnao % GaTnao pr AiËsTlaIya p`armBa haogaa ?    i) kOlsaa[T sao erogaaonaa[T    ii) erogaaonaa[T sao vaOTra[T  Olympiad 2020  Roll No   saoMpla maoM inamna pirvat-naaoM maoM Aayatna maoM % badlaava inakalaoM |  gaNanaaAaoM ko AaQaar pr batae,Ð kaona saI ina-jala iËsTlaIya saMrcanaa ]cca daba pr kOlsaa[T sao AiQak sqaayaI hao     la p`avasqaaAaoM kI GaulanaSaIlata AiËsTlaIya pàvasqaa sao kma ln AP (jahaÐ AP, Gaaola maoM kI saiËyataAaoM ko gauNanafla hO) ko  tapmaana ko saaqa ga`af banaayao gayao hOM jaao Gaaola Alaga−Alaga CaCO3 ko ek jala ka saOMpla kOlasaa[T ko saaqa saamyaavasqaa phuÐcanao tk rKa gayaa | tba maatRd`va kao dUsaro pa~ maoM inakala ilayaa gayaa AaOr foMTto hue 25°C QaImao vaaYpna sao AiËsTlaIya pàvasqaa sao phlao iËsTlaIya pàvasqaaeÐ bana saktI hOM | ) maatRd`va ko 25°C tapmaana GaTnao pr AiËsTlaIya CaCO3 ka AvaxaopNa Adapted from J. Phys.: Condens. Matter  20  kOlsaa[T sao AiQak sqaayaI hao saktI Adapted from J. Phys.: Condens. Matter 21 (2009) 425102 (6pp) 



Indian National Chemistry Olympiad 2020  Roll No ©HBCSE, February 1, 2020  21  ]pyau@t tapmaana AaOr daba pr ivaiBanna iËsTlaIya p`avasqaaeÐ ek dUsaro maoM pirvait-t hao saktI hOM | 5.5  CaCO3 ko erogaaonaa[T sao kOlsaa[T saMËmaNa (transformation) kI p`it maaola enT/a^pI pirvat-na ka maana inakalaoM | kOlasaa[T evaM erogaaonaa[T ko ivarcana enqaOlapI (Enthalpy of formation) ka maana hO ËmaSa: −1206.9 AaOr −1207.0 kJ mol−1 (kOlaaorImaoTrI Wara AaMkilat) |                 haÐlaaik kOlsaa[T }YmaagaitkIya $p sao savaa-iQak sqaayaI $p hO laoikna Anaok p`akRitk pdaqaao-M (jaOsao ik SaMK, maaolaskaAaoM ko kvaca) maoM mau#yat: erogaaonaa[T $p payaa jaata hO | p`aya: esaa doKa gayaa hO ik ivalayana maoM Ca2+ sao Aakar maoM baD,o Qanaayana erogaaonaa[T pàvasqaa ko bananao maoM sahayak haoto hOM | 5.6  ]p-yau@t saMklpnaa ko AaQaar pr phcaanao ik inamna maoM sao kaona sao Aayana erogaaonaa[T pàvasqaa ko bananao maoM sahayak haoMgao : Mg2+, Sr2+, Pb2+, Mn2+, Fe3+         saamaanya pyaa-varNaIya tapmaana prasa (7.5 – 25°C) maoM AiËsTlaIya CaCO3 ko kNa tojaI sao inaja-ilat haokr iËsTilat haonao lagato hOM AaOr vaOTora[T $p laonao lagato hOM, jaao QaIro−QaIro kOlsaa[T maoM pirvait-t hao jaato hOM |  
              k1     k2 Amorphous  →  Vaterite  →  Calcite [sa p`iËyaa ka dUsara pd phlao pd kI tulanaa maoM lagaBaga 10 gaunaa QaImaa haota hO | vaOTora[T sao kOlsaa[T pirvat-na ka 10°C pr vaoga isqaraMk (k2) 8.6 × 10−5 s−1 hO | eosaa maana sakto hOM ik [sa pirvat-na kI samaya AvaiQa maoM zaosa CaCO3 ko saMpk- vaalao Gaaola maoM kao[- pirvat-na nahIM haota |    



Indian National Chemistry Olympiad 2020  Roll No ©HBCSE, February 1, 2020  22 5.7  yah maanato hue ik AiËsTlaIya sao kOlsaa[T pirvat-na ekANauk p`ËmaaoM kI EaMKlaa hO, 10o C pr 30 imanaT baad AiËsTlaIya evaM vaOTra[T pàvasqaaAaoM ka kula CaCO3 d`vyamaana ka p`itSat inakalaoM | iksaI samaya t pr vaOTra[T kI maa~a mV(t) idyaa jaata hO :        jahaÐ k1 vaOTra[T ko AiËsTlaIya p`avasqaa sao bananao ka vaoga isqaraMk hO AaOr mA(t) AiËsTlaIya p`avasqaa kI samaya t pr maa~a hO |                5.8  yaid t = 0 pr AiËsTlaIya CaCO3 ka 1 kg Avaxaoipt huAa tao gaNanaa kroM (i) samaya ijasamaoM vaOTora[T kI sabasao AiQak maa~a doKI jaaegaI AaOr (ii) vaOTora[T kI [sa AiQaktma maa~a ka d`vyamaana |    )0()()( 2112 1
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Indian National Chemistry Olympiad 2020  Roll No ©HBCSE, February 1, 2020  23 kOilSayama kabaao-naoT ka Gaulanaa baaYpyaM~aoM AaOr gama- pa[paoM maoM CaCO3 kI prtMoÀppD,I payaI jaatI hOM | [namaoM sabasao sa#t kOlsaa[T AaOr erogaaonaa[T kI haotI hOM | [nakao BaaOitk $p sao iGasakr yaa AmlaaoM AaOr EDTA (yahaÐ pr HmYx−, m = 0 - 4, x = 4 - 0 idKae gae) jaOsao chelating agents Wara rasaayainak $p sao Gaaolakr hTayaa jaa sakta hO | ivaiBanna pH ko ivalayanaaoM (HCl, jala AaOr NaOH sao banaayao gae) maoM AiËya vaatavarNa AaOr foMTto hue kOlsaa[T ko Gaulanao kI p`arMimBak vaoga dr kI pH pr inaBa-rta, naIcao idKa[- ga[- hO |  
Adapted from Chemical Geology, 42 (1984) 119—136  5.9  phcaanao ik @yaa }pr idyao gae ga`af ko AaQaar pr inamna p`%yaok vaa@ya kao inaYkYa- ko $p mao maanaa jaa sakta ho yaa nahI Æ (]pyau@t baa^@sa mao X lagaaeÐ)    ha nahIM (i) pH > 5.3 ko ivalayanaaoM maoM kOlsaa[T ka ibalakula Gaulana nahI haota |  (ii)  pH > 5.3 pr kOlsaa[T ka Gaulana SaUnya kaoiT balagaitkI kao dSaa-ta hO |   (iii) pH =4.0 sao naIcao kOlsaa[T ka Gaulana kula p`qama kaoiT balagaitkI dSaa-ta hO |   (iv) pH =4.0 AaOr 5.0 ko baIca kOlsaa[T ka Gaulana [H+] kI trf sao iWtIya kaoiT balagaitkI dSaa-ta hO |   (v) ivalayana ko pH baZ,nao pr kOlsaa[T ka Gaulanaa toja haota hO |  (vi) kOlsaa[T ko ilae H+ sao mau@t H2O kI BaI ek Gaulana p`iËyaa hO |     inamna ga`af AiËya vaatavarNa maoM EDTA AaOr pH ka kOlsaa[T ko p`arMimBak Gaulana dr pr p`Baava Alaga−Alaga foMTnao kI gait pr idKata hO | EDTA AaOr KCl ivalayanaaoM ka pH HCl (aq.) AaOr NaOH (aq.) Wara badlaa gayaa qaa |    



Indian National Chemistry Olympiad 2020  Roll No ©HBCSE, February 1, 2020  24 (i) idyao gayao ivalayanaaoM maoM kOlsaa[T kao Gaaolanao vaalaI p`mauK spISaIja H+(aq) AaOr HmYx−(aq) (m = 0 − 4, x = 4 − 0) hOM | (ii) iksaI BaI Gaaola mao Alaga−Alaga spISaIja kI vajah sao Gaulana droM yaaOjya hOM (jaaoDI jaa saktI hOM) | (iii) idyao gayao pH maanaaoM pr EDTA kI p`mauK spISaIja kula EDTA ka lagaBaga 100% hOM | 5.10  foMTnao kI gait 100 s−1 pr Gaulana draoM kao laoto hue H2Y2−(aq), Y4−(aq) AaOr H+(aq) ko Gaulana dr isqaraMkaoM ka Anaupat inakalaoM |                        Adapted from Journal of Colloid and 
Interface Science 204(1998), 187–197.  4                  maanaoM ik rz, jaao Gaaolanao vaalaI spISaIja Z, ijasakI p`arMimBak saaMd̀ta [Z] hO, kI vajah sao p`it [ka[- sathI p`Yz xao~fla kOlsaa[T kI p`arimBak Gaulana dr hO, [sa samaIkrNa Wara idyaa jaata hO Á rz= kZ [Z]  ijasamaoM kZ spISaIja Z kI vajah sao Gaulana dr isqaraMk hO | EDTA ko pKa maana ËmaSa: 2.0, 2.7, 6.2 AaOr 10.3 hOM | maanaoM ik 



Indian National Chemistry Olympiad 2020  Roll No ©HBCSE, February 1, 2020  25 5.11  inamna tailaka maoM CaCO3 ko ivaiBanna $paoM AaOr ]nako Gaulana balagaitkI sao saMbaMiQat kuC vaa@ya ide gae hOM | p`%yaok vaa@yaaoM ko jaaoD,o ko ilae sahI ivaklp caunaoM (naIcao idyao gae i - iv maoM sao AaOr baa^@sa maoM X lagaaeÐ): i. vaa@ya A sahI hO AaOr vaa@ya B galat hO | ii. vaa@ya A galat hO AaOr vaa@ya B sahI hO | iii. daonaaMo vaa@ya A AaOr B sahI hMO AaOr A ka karNa B hO | iv. daonaaoM vaa@ya A AaOr B sahI hOM AaOr A ka karNa B nahIM hO |       i ii iii iv a. vaa@ya A: erogaaonaa[T sao kOlsaa[T kao pirvat-na ]YmagaitkIya $p sao saMBava p`iËyaa hO | vaa@ya B: erogaaonaa[T sao kOlsaa[T kao pirvat-na enqaolapI badlaava sao saMBava hao pata hO |     b. vaa@ya A: Gaulaa huAa CaCO3 gama- panaI ko pa[paoM ko AiQak gama- ihssaao maoM Avaxaoipt haota hO ijasasao ppiD,yaaÐ bana jaatI hOM | vaa@ya B: CaCO3 kI GaulanaSaIlata tapmaana baZ,nao pr GaTtI hO |     c. vaa@ya A: p`it maaola kOlsaa[T kI Gaulana dr AiQak haogaI yaid ]sako kNaaoM ka Aakar CaoTa haogaa | vaa@ya B: kOlsaa[T kI AmlaIya EDTA ivalayana maoM Gaulana dr H+(aq)/EDTA(aq) spISaIja kI Aayainak gaitSaIlata pr BaI inaBa-r haotI hO |       



Indian National Chemistry Olympiad 2020   Roll No  ©HBCSE, February 1, 2020  26 Problem 6         15 Marks yaUijanaaOla saMbaMiQat yaaOigak        yaUijanaaOla (A) ek eosaa yaaOigak hO jaao laaOMga, tulasaI tqaa Anya paOQaaoM maoM payaa jaata hO | [saka p`yaaoga pàkRitk maohMdI ka rMga %vacaa pr AiQak gahra krnao ko ilae ikyaa jaata hO | [saka ]pyaaoga Kad\ya ]%pad, saaOMdya-−p`saaQana AaOr AaOYaiQa−]%padaoM maoM raogaaNauraoQaI, pID,ahr AaOr eMTIAa^i@saDoMT ko $p maoM ikyaa jaata hO |   yaUijanaaOla kao 1-allyl-3,4-dimethoxybenzenze (B)  maoM AasaanaI sao pirvait-t ikyaa jaa sakta hO |       6.1 naIcao idyao gae rsaayanaaoM maoM sao phcaanao kaOna saa (sao) A sao B maoM pirvat-na ko ilae p`yaaoga hao sakto hOM (sahI ba@sao (ba@saaoM) mao X lagaaeÐ)         (a) CH3I/K2CO3   (b) (CH3)2SO4/KOH  (c) CH3I/H2SO4  (d) Me2SO/KOH    (e) Me2S/H2SO4       yaUijanaaOla sao saMbaiQat k[-M yaaOigakaoM ko pirxaNa pr ]namaoM AaOYaiQa gauNa pae gae hOM | yahaÐ hma eosao dao yaaOigak pàPt krnao ko trIko doKoMgao | yaaOigak B ka jalaIya maaQyama maoM OsO4 kI samatulya maaolar maa~a Wara Aa^@saIkrNa krnao sao C pàPt haota hO | tqaaip, OsO4 ka jahrIlaapna AaOr j,yaada kImat, ]sasao imalanao vaalaI ]cca maa~a AaOr cayanaa%makta ko baavajaUd [sako vyaapk ]pyaaoga maoM baaQaa hOM | AmarIkI rsaayana& baOrI Saap-laOsa nao [saI pirvat-na ko ilae ek vaOkilpk maaga- ivakisat ikyaa | [sa pwit maoM OsO4 kI AaMiSak samatulya maaolar maa~a (Aaolaoifna kI tulanaa maoM), kuC Anya AiBakma-kaoM ko saaqa p`yaaoga kI jaatI hO, ijanakI saUcaI inamna tIr pr dI ga[- hO |            yah imaEaNa gaOr−jalaIya p`avasqaa kI Alp maa~a kI ]pisqait ko karNa qaaoDa QauÐQalaa haota hO | [sa AiBaiËyaa kI ek saamaanya iËyaaivaiQa naIcao dI ga[- hO | (L ek eosaa spISaIja hO jaao Os koMd` sao jauD, kr AiBaiËyaa kao toja krta hOO) | AiBaiËyaa ko daOrana [sa inakaya maoM X AaOr Y dao Anya spISaIja hOM |       BA

K3Fe(CN)6 (6 mmol)

 OsO 4  (0.02 mmol)

 K2CO3 (6 mmol) tert -Butanol (5 mL)
 H2O (5 mL)

 Pyridine (0.04 mmol)
B (2 mmol)

     



Indian National Chemistry Olympiad 2020   Roll No  ©HBCSE, February 1, 2020  27                              6.2 i) ]%pad C kI saMrcanaa banaa[e |                ii) saMpUNa- AiBaiËyaa B → C kao eosao vagaI-Ìt ikyaa jaa sakta hO : (]pyau@t ba@sao (ba@saaoM) mao X lagaaeÐ):  a) Apcayaaopcaya AiBaiËyaa    b) saMklana AiBaiËyaa   c) jalaApGaTna AiBaiËyaa     d) Amla xaark AiBaiËyaa                iii) ]na spISaIja (Aayainak AaOr gaOr−Aayainak, daonaaoM) kI saUcaI banaaeÐ jaao AiBaiËyaa ko AMt maoM AiBaiËyaa Flaask maoM ]pisqat haoMgaI inamnailaiKt ko Alaavaa : H2O, H+, OH−, ]%pad C        C    



Indian National Chemistry Olympiad 2020   Roll No  ©HBCSE, February 1, 2020  28   jaba inamna p`iËyaa sao ]%pad C kI AiBaiËyaa p-toluene sulphonyl chloride ko saaqa haotI hO tba maaonaaoesTr (monoester) D ekla p`mauK ]%pad p`aPt haota hO |  carNa I : yaaOigak C (1 mmol) ko ipirDIna (2 mL) maoM banao ivalayana maoM p-toluene sulphonyl chloride (TsCl, 1.1 mmol) 0°C tap pr Dalaa gayaa | AiBaiËyaa imaEaNa kao 0°C tap pr (20-30 imanaT tk) imalaayaa gayaa jaba tk ik (ËaomaOTaogaàfI maoM) ]%pad C ka idKnaa pUrI trh sao baMd nahIM hao gayaa |     carNa II : jala (10 mL) AiBaiËyaa imaEaNa maoM Dalaa gayaa | ]sako pScaat Dayaeiqala [qar (5 mL) Dalaa gayaa, ijasako karNa AiBaiËyaa F,laask maoM dao prtoM banaIM |  carNa III : pRqa@krNa kI p`iËyaa sao [-qar kI prt Alaga kr dI ga[- | [sa ivalayana kao k[-M baar 5% jalaIya HCl (10 mL) ko saaqa ihlaayaa gayaa ijasako baad (hr baar) AmlaIya prt inakala dI ga[- |   carNa IV : AMt maoM, [-qar kI prt kao jalaIya NaHCO3 (10%) sao Qaaokr inaja-laIya saaoiDyama salfoT maoM imalaayaa gayaa (imaEaNa sao jala hTanao ko ilae) ivalaayak ka vaaYpIkrNa krnao ko pScaat\ D ekla ]%pad pàPt huAa |  6.3 D kI saMrcanaa banaa[e |                   6.4 (i) jala AaOr (ii) HCl ivalayana ko p`yaaoga sao kaba-inak prt sao kaOna sao yaaOigak hTae gae Æ                             TsCl (1.1 mmol),
Pyridine (2 mL)
0  oC

D(i) (ii)



Indian National Chemistry Olympiad 2020   Roll No  ©HBCSE, February 1, 2020  29  ]prao@t p`iËyaa kao daohrato hue ek rsaayana& carNa II maOM imaEaNa maoM jala imalaanaa BaUla gayaa | ]sanao kovala [-qar Dalaa, AaOr Aagao carNa III AaOr carNa IV kayaa-invat ike | rsaayana& nao [-qar maaQyama maoM dao yaaOigakaoM E AaOr F kI phcaana kI |    6.5 E AaOr F kI saMrcanaa banaa[e |                     yaaOigak D kao zaosa K2CO3 ko saaqa imalaanao pr yaaOigak G banaa |   6.6 G kI saMrcanaa banaa[e |          E F

D

K2CO3

G
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