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Mf;fk;Mf;fk;Mf;fk;Mf;fk;    
    

FOj;jiytHFOj;jiytHFOj;jiytHFOj;jiytH    
!!!!

kqVkqVkqVkqV.V/o\bg<GliI?!/o\bg<GliI?!/o\bg<GliI?!/o\bg<GliI?!M.A., B.Ed., M.Phil., 

lium<mg<<lium<mg<<lium<mg<<lium<mg<<!!!!gz<uq!nZuzI?!Lsqxq/gz<uq!nZuzI?!Lsqxq/gz<uq!nZuzI?!Lsqxq/gz<uq!nZuzI?!Lsqxq/ 
!!!!

ifNaL Nkyha;thsHfs;ifNaL Nkyha;thsHfs;ifNaL Nkyha;thsHfs;ifNaL Nkyha;thsHfs;    
!

kqVlkq/kqVlkq/kqVlkq/kqVlkq/A/ueqkil{q!/ueqkil{q!/ueqkil{q!/ueqkil{q!B.Sc.,B.Ed.,!!! !!!kqV/!kqV/!kqV/!kqV/!T.sl<hk<?sl<hk<?sl<hk<?sl<hk<?M.A.,B.Sc.,M.Ed!

kjzjlbisqiqjb?! ! ! ! ! !!!kjzjlbisqiqbv<?!

nvS!dbIfqjzh<ht<tq?! ! ! ! !!!nvS!dbIfqjzh<ht<tq?!!

nzgjv!! ! ! ! ! ! !!!out<TI/!
!

ifNaL FOifNaL FOifNaL FOifNaL FO    cWg;gpdu;fs;cWg;gpdu;fs;cWg;gpdu;fs;cWg;gpdu;fs;    

2/!!K/H,hize<?!/H,hize<?!/H,hize<?!/H,hize<?!M.Sc., B.Ed., M.Phil., M.A., DCS., 

!!!hm<<mkiiq!NsqiqbI?!osr<Gf<kI!Olz<fqjzh<ht<tq?!

!!!KjxB,I/!

3/!!hizSh<vl{qbe<?!hizSh<vl{qbe<?!hizSh<vl{qbe<?!hizSh<vl{qbe<?!M.Sc., B.Ed., 

      nvS!dbIfqkjzh<!ht<tq?!

!!!fijgbfz<Z~I/!

4/!!D/lOgf<kqv!uQvnvS?/lOgf<kqv!uQvnvS?/lOgf<kqv!uQvnvS?/lOgf<kqv!uQvnvS?!!!!M.Sc., M.A., B.Ed., 

      hm<<mkiiq!NsqiqbI?!

!!!o\lQe<kiI!Olz<fqjzh<ht<tq?!

!!!KjxB,I/!

5/!!osf<kqz<!GliI?osf<kqz<!GliI?osf<kqz<!GliI?osf<kqz<!GliI? M.Sc., B.E.d., M.Phil., 

      h/N/n/Ol/fq/ht<tq!

!!!k{<mjzh<Hk<K~I!

6/!!S/osz<uGliI?!osz<uGliI?!osz<uGliI?!osz<uGliI?!M.Sc., B.E.d., 

       h/N/n/d/fq/ht<tq!

!!!B/Olm<_I/!

7/!!A/vuq/vuq/vuq/vuq?!?!?!?!M.Sc., B.E.d., 

!!!dkuqk<kjzjlbisqiqbI!S/uq/uq/Ol/fq/ht<tq!

!!!juiqosm<ch<hijtbl</!

8/  V/gO{se<?/gO{se<?/gO{se<?/gO{se<? M.Sc., B.E.d., 

!!!h/N/n/d/fq/ht<tq!

!!!nzgjv!!!

9/!!G/Ogiuqf<kvi\Q/Ogiuqf<kvi\Q/Ogiuqf<kvi\Q/Ogiuqf<kvi\Q????!!!!M.Sc., B.E.d., M.Phil., 

      h/N/n/Ol/fq/ht<tq?h/N/n/Ol/fq/ht<tq?h/N/n/Ol/fq/ht<tq?h/N/n/Ol/fq/ht<tq?!!!!

!!!osr<gim<Mh<hm<c/!
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ne<hiIf<k!li{u!ne<hiIf<k!li{u!ne<hiIf<k!li{u!ne<hiIf<k!li{u!/!!!!li{uqgOtli{uqgOtli{uqgOtli{uqgOt????!!!!

� nxquqbz<!himk<jk!nkqg!=Mhim<Mme<!hck<kz<!Ou{<Ml</!

� himr<gtqz<! uVl<! sf<Okgr<gjt! dmOe! NsqiqbIgtqml<! Ogm<M! fquIk<kq! osb<kz<!
Ou{<Ml</!

� Ogt<uqgt<!Ogm<hkiZl<?!sf<Okgr<gt<!Ogm<hkiZl<!fqjeuix<xz<!nkqgiqg<Gl</!

� gcelie! himr<gjt! fQg<gq! wtqjlbie! himr<gjt! hck<kiz<! lekqz<! fe<G! hkqBl<?!
OlZl<!Hk<K{Is<sqBl<!Wx<hMl</!

� hck<k! himr<gjt! lekqz<! fqjek<K! nkje! wPkqh<! hiIk<kiz<! fqjeuix<xz<!
nkqgiqg<Gl</!

� hbl<?!hkm<ml<?!Ogihl<!fqjeuix<xjz!Gjxg<Gl<?!weOu!-jugjt!kuqIg<g!Ou{<Ml</!

� sk<kie! )gQjv! ujggt<?! hpujggt<*! d{U! ujggt<! d{<{! Ou{<Ml<?! nK!
dr<gTg<G!Hk<K{Is<sqjbBl<?!fqjeuix<xjzBl<!nkqgiqg<Gl</!

� ohiKk<OkIuqz<!hblqz<zilz<!OkIju!wkqI!ogit<t!Ou{<Ml</!

� OkIuqz<!uqjmbtqg<g!Ou{<cb!njek<K!uqeig<gTg<Gl<!uqjmbtqk<kz<!fQr<gt<!ohXl<!
lkqh<oh{<j{!dbIk<Kl<!

� uqmiLbx<sq +!ke<el<hqg<jg!-Vf<kiz<!oux<xq!fqs<sbl</!

!

!!!!!!!! !!!! !!!! !!!! !!!! !!!! !!!! !!!! !!!! lium<mg<!gz<uq!nZuzi<lium<mg<!gz<uq!nZuzi<lium<mg<!gz<uq!nZuzi<lium<mg<!gz<uq!nZuzi<!!!!

!!!!!!!! !!!! !!!! !!!! !!!! !!!! !!!! !!!! !!!! !!!!!!!! !!!!LsqxqLsqxqLsqxqLsqxq!!!!

!!!!

!!!!

ne<hiIf<k!li{u!ne<hiIf<k!li{u!ne<hiIf<k!li{u!ne<hiIf<k!li{u!/!!!!li{uqgOtli{uqgOtli{uqgOtli{uqgOt????!!!!

!

! Hkqb! sls<sQI! himk<kqm<mk<kqe<! gQp<! olz<zg<! gx<Gl<! li{u?! li{uqgtqe<! sqvlr<gjt!
d{If<K!njeuVl<! OkIs<sq! ohXl<! ujgbqz<! OkIs<sqbqje!-zg<gigg<! ogi{<M!njek<K!
li{u!/!li{uqbIgTl<!nxquqbz<!himk<jk!wtqkqz<!hck<K!OkIs<sq!njmb!Ou{<Ml<!we<x!
sqxh<hie!Ofig<gk<Kme<!-f<k!jgObM!dVuig<gh<hm<Mt<tK/!

! !

! OlZl<?! li{u! /! li{uqbIgt<! -g<jgObcZt<t! uqeiuqjmgt<! lm<Ml<! -z<zilz<?!
-e<El<! wtqkig!dt<t! sqz! himr<gtqZl<! yV! lkqh<oh{<! uqei! uqjmgt<! lx<Xl<! -v{<M!
lkqh<oh{<! uqei! uqjmgjt! hck<kxqf<kiz<! fqjxb! lkqh<oh{<gt<! ohx<X! OkIuqz<! oux<xq!
ohXuK!fqs<sbl</!

!

! -f<k! jgObM! dVuig! NsqiqbIgTg<G! fz<zokiV! hbqx<sqBl<?! uqmi! Lbx<sqBl<?!
li{uIgt<! fzeqz<! ng<gjxg<! ogi{<Ml<?! okijzOfig<Gh<! hiIjubqz<! -Vg<Gl<! wr<gt<!
Lsqxq?!gz<uq!lium<<mk<kqe<!lium<mg<!gz<uq!nZuzI!lkqh<hqx<Giqb!dbIkqV/!V////n[af;FkhHn[af;FkhHn[af;FkhHn[af;FkhH????!
M.A., B.Ed., M.Phil., nuIgTg<G! nxquqbz<! GPuqe<! siIhig! fe<xqbqje! diqk<kig<gq!
ogit<gqe<Oxil</!

!

! -g<jgObm<cz<!WOkEl<!hqjpgt<!lx<Xl<!Gjxgt<!-Vh<hqe<!nkje!himF~z<!lx<Xl<!
NsqiqbIgt<! &zl<! siqosb<K! ogit<TliX! li{u! / li{uqbIgtigqb! dr<gjt! ne<Hme<!
Ou{<MgqOxil</!

ne<Hme<!

mwptpay; FOmwptpay; FOmwptpay; FOmwptpay; FO    
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tplh Kaw;rp!+!jd;dk;gpf;if!---->!!ntw;wp!

tpdh tbtikg;G 

nky;ynky;ynky;ynky;yf;f;f;f;    fw;Fk; khzth;fs;fw;Fk; khzth;fs;fw;Fk; khzth;fs;fw;Fk; khzth;fs;    

himl<himl<himl<himl<!!!! kjzh<Hkjzh<Hkjzh<Hkjzh<H!!!! 2!lii<g<2!lii<g<2!lii<g<2!lii<g<!!!! 3!liIg<3!liIg<3!liIg<3!liIg<!!!! 6!liIg<6!liIg<6!liIg<6!liIg<!!!! olik<kl<olik<kl<olik<kl<olik<kl<!!!!

2! lvHl<!hiq{ill<! 2!)2*! 2!)3*! 2!)6*! 9!

5! kiuvr<gtqz<!-eh<ohVg<gl<! 2!)2*! 2!)3*! 2!)6*! 9!

24! giIhe<!nke<!Osi<lr<gt<! 2!)2*! 2!)3*! 2!)6*! 9!

26! uqjs!lx<Xl<!-bg<guqkqgt<! 2!)2*! 3!)3*! 2!)6*! 21!

! ! 5! 21!! 31! 45!

)!*!we<hK!lkqh<oh{<! olik<kl<olik<kl<olik<kl<olik<kl<!!!! 45!lii<g<45!lii<g<45!lii<g<45!lii<g<!!!!

!

SCIENCE ENTRIE QUESTIONS 

! ! ! ! One Marks  - 143 

    Two Marks  - 154 

    5 Marks  -   17 

 

ohiVtmg<gl<ohiVtmg<gl<ohiVtmg<gl<ohiVtmg<gl<!!!!

u/w!u/w!u/w!u/w!!!!! !!!! himl<!himl<!himl<!himl<!!!!!!!!! kjzh<H!kjzh<H!kjzh<H!kjzh<H!!!!! !!!! !!!! !!!! !!!! hg<gl<hg<gl<hg<gl<hg<gl<!!!!

2222!!!! !!!!!!!! 2222!!!! lvHl<?!hiq{ilLl<lvHl<?!hiq{ilLl<lvHl<?!hiq{ilLl<lvHl<?!hiq{ilLl<!!!! !!!! !!!! !!!! !!!! !!!!!!!!

3333!!!! !!!!!!!! 5555!!!! kiuvr<gtqz<!-eh<ohVg<gl<kiuvr<gtqz<!-eh<ohVg<gl<kiuvr<gtqz<!-eh<ohVg<gl<kiuvr<gtqz<!-eh<ohVg<gl<!!!!!!!! !!!! !!!! !!!!

4444!!!! !!!!!!!! 24242424!!!! giIhEl<!nke<!OsIlr<gTl<giIhEl<!nke<!OsIlr<gTl<giIhEl<!nke<!OsIlr<gTl<giIhEl<!nke<!OsIlr<gTl<!!!! !!!! !!!! !!!!!!!! !!!! !!!!

5555!!!! !!!!!!!! 26262626!!!! uqjs!lx<Xl<!-bg<guqkqgt<uqjs!lx<Xl<!-bg<guqkqgt<uqjs!lx<Xl<!-bg<guqkqgt<uqjs!lx<Xl<!-bg<guqkqgt<!!!!!!!! !!!! !!!!!!!!

6666!!!! !!!! !!!!!!!! likqiq!uqeik<kit<likqiq!uqeik<kit<likqiq!uqeik<kit<likqiq!uqeik<kit<!!!! !!!! !!!! !!!! !!!! !!!! !!!!
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tplh Kaw;rp!+!jd;dk;gpf;if!---->!!ntw;wp!

tpdh tbtikg;G 

(100 kjpg;ngz;fs; ngUk; khzth;fs;)(100 kjpg;ngz;fs; ngUk; khzth;fs;)(100 kjpg;ngz;fs; ngUk; khzth;fs;)(100 kjpg;ngz;fs; ngUk; khzth;fs;)    

himl<himl<himl<himl<!!!! kjzh<Hkjzh<Hkjzh<Hkjzh<H!!!! 2!lii<g<2!lii<g<2!lii<g<2!lii<g<!!!! 3!liIg<3!liIg<3!liIg<3!liIg<!!!! 6!liIg<6!liIg<6!liIg<6!liIg<!!!! olik<kl<olik<kl<olik<kl<olik<kl<!!!!

2! lvHl<?!hiq{ill<! 2! 2! 2! 9!

4!
leqk!dmz<!dXh<H!l{<mzr<gtqe<!
njlh<H!lx<Xl<!osbz<hiMgt<!

.! 4! - 7!

5! kiuvr<gtqz<!-eh<ohVg<gl<! 2! 2! 1 9!

6! hiZ~m<cgt<! .! 4! .! 7!

9! gpqUfQi<!Olzi{<jl! .! 4! - 7!

22! Oukquqjegt<! 2! 3! - 6!

24! giIhEl<!nke<!OsIlr<gTl<! 2! 2! 1 9!

27! lqe<Oeim<muqbz<!lx<Xl<!Nx<xz<! 3! 4! - 9!

28! lqe<Oeim<mk<kqe<!gif<k!uqjtU! 3! 4! 1 24!

! 79797979!!!!

! 8888!!!!

yV!lkqh<oh{<!uqeig<gt<!OlZl<!hcg<g!Ou{<cb!himr<gt<!yV!lkqh<oh{<!uqeig<gt<!OlZl<!hcg<g!Ou{<cb!himr<gt<!yV!lkqh<oh{<!uqeig<gt<!OlZl<!hcg<g!Ou{<cb!himr<gt<!yV!lkqh<oh{<!uqeig<gt<!OlZl<!hcg<g!Ou{<cb!himr<gt<!!!!!

3?!7?!8?!:?!23?!263?!7?!8?!:?!23?!263?!7?!8?!:?!23?!263?!7?!8?!:?!23?!26!!!!
86868686!!!!

!
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caphpay;caphpay;caphpay;caphpay;    

2/!lvHl<!hiq{ill<2/!lvHl<!hiq{ill<2/!lvHl<!hiq{ill<2/!lvHl<!hiq{ill<!!!!

yV!lkqh<oh{<!uqei!uqjmgt<!;yV!lkqh<oh{<!uqei!uqjmgt<!;yV!lkqh<oh{<!uqei!uqjmgt<!;yV!lkqh<oh{<!uqei!uqjmgt<!;!!!!

2/ ol{<mz<! Okim<mh<hm<mi{q! )jhsl<! sm<jmul<*! oscbqz<! 8! ujgbie! lix<X! dVu!
OuXhiMgjt! g{<mxqf<kiI/! gQp<g{<mux<Xt<! yV! ujg! OuXhiM! lixq! dt<tK/! nK!
wKoueg<!g{<Mhqc/!

i.!k{<ce<!dbvl<!.!ofm<jm?!Gm<jm!!

ii*!uqjk!fqxl<!.!lR<st<?!hs<js!!

iii.!k{<M!njlh<H!-!ole<jlbieK?!gcelieK/!

uqjm!;!k{<M!njlh<H!uqjm!;!k{<M!njlh<H!uqjm!;!k{<M!njlh<H!uqjm!;!k{<M!njlh<H!-!!!!ole<jlbieK?!gcelieK/ole<jlbieK?!gcelieK/ole<jlbieK?!gcelieK/ole<jlbieK?!gcelieK/!!!!

3/3/3/3/ Nkqleqke<!Okie<xqbK!____!!!! ! ! uqjmuqjmuqjmuqjm;;;;!!!!Nh<iqg<giNh<iqg<giNh<iqg<giNh<iqg<gi!!!!

4/4/4/4/ ____ hivl<hiqbk<!ke<jlg<!ogi{<mK/!! ! !!!!

!! uqjmuqjmuqjmuqjm;;;;!!!!lvh[!lix<xl<lvh[!lix<xl<lvh[!lix<xl<lvh[!lix<xl<!osb<bh<hm<m!uqf<k[/osb<bh<hm<m!uqf<k[/osb<bh<hm<m!uqf<k[/osb<bh<hm<m!uqf<k[/!!!!

5/5/5/5/ -bx<jgk<!OkIju!Ogim<him<jm!outqbqm<muI/!! uqjmuqjmuqjmuqjm;;;;!!!!siIz^<!miIuqe</siIz^<!miIuqe</siIz^<!miIuqe</siIz^<!miIuqe</!!!!

6/6/6/6/ dmx<osz<!\Qe<!sqgqs<js!Ljx!we<hK!_____      !!!!

 uqjm;uqjm;uqjm;uqjm;!!!!dmx<osz<zqz<!lix<xk<jk!Wx<hMk<KgqxK/dmx<osz<zqz<!lix<xk<jk!Wx<hMk<KgqxK/dmx<osz<zqz<!lix<xk<jk!Wx<hMk<KgqxK/dmx<osz<zqz<!lix<xk<jk!Wx<hMk<KgqxK/!!!!

7/7/7/7/ ol{<mz<!yV!h{<H!gzh<hqe<!Hxk<Okix<x!uqgqkl<!)hQOeijmh<*!! uqjm!;!4;2/uqjm!;!4;2/uqjm!;!4;2/uqjm!;!4;2/!!!!

8/8/8/8/ ol{<mz<!yV!h{<H!gzh<hqe<!\Qeig<g!uqgqkl<!)\QOeijmh<*!_____!! uqjm!;!2;3;2uqjm!;!2;3;2uqjm!;!2;3;2uqjm!;!2;3;2////!!!!

9/9/9/9/ hm<mi{q!kiuvk<kqe<!nxquqbz<!ohbI!_____    uqjm!;!jhsl<!sm<jmul</uqjm!;!jhsl<!sm<jmul</uqjm!;!jhsl<!sm<jmul</uqjm!;!jhsl<!sm<jmul</!!!!

:/ leqkg<!g{<!fqxl<!fQzl<?!gXh<H?!hPh<H?!hs<js!we!liXhMgqxK!-u<ujg!liXhiM!
_____     uqjm!;!sqx<xqe!dbqiqgTg<gqjmOb!gi{h<hMl<!OuXhiMuqjm!;!sqx<xqe!dbqiqgTg<gqjmOb!gi{h<hMl<!OuXhiMuqjm!;!sqx<xqe!dbqiqgTg<gqjmOb!gi{h<hMl<!OuXhiMuqjm!;!sqx<xqe!dbqiqgTg<gqjmOb!gi{h<hMl<!OuXhiM/!

21/ Lbz<?! bije! Ohie<xux<xqz<! gi{h<hMl<! hz<! njlh<H! liXhm<Mt<tK/! -u<ujg!
liXhiMgt<!_____   uqjm!;!Ohiqek<Kg<Gt<Ot!gi{h<hMl<!OuXhiMuqjm!;!Ohiqek<Kg<Gt<Ot!gi{h<hMl<!OuXhiMuqjm!;!Ohiqek<Kg<Gt<Ot!gi{h<hMl<!OuXhiMuqjm!;!Ohiqek<Kg<Gt<Ot!gi{h<hMl<!OuXhiM/!

22/22/22/22/ wf<k!dXh<H!osz<gtqz<!Wx<hMl<!liXhiMgt<!nMk<k!kjzLjxg<G!gmk<kh<hMl<!____ !!!!

  uqjm!;!-es<osz<gt</uqjm!;!-es<osz<gt</uqjm!;!-es<osz<gt</uqjm!;!-es<osz<gt</!!!!

23/23/23/23/ -e<SzQje!Svh<hju!____     uqjm!;!hQm<miosz<gt</uqjm!;!hQm<miosz<gt</uqjm!;!hQm<miosz<gt</uqjm!;!hQm<miosz<gt</!!!!

24/24/24/24/ -e<SzQe<!Gjxuiz<!Okie<XuK!_____   uqjm!;!fQiqpuqjm!;!fQiqpuqjm!;!fQiqpuqjm!;!fQiqpqU!Ofib<!)mbihc^<*/qU!Ofib<!)mbihc^<*/qU!Ofib<!)mbihc^<*/qU!Ofib<!)mbihc^<*/!!!!

25/25/25/25/ hizqzi!-eh<ohVg<gl<!Ljxbqz<!-eh<ohVg<gl<!osb<Bl<!dbqiq!w/gi!____  !!!!

    uqjm!;!hivlQsqbl<?!B,g<tqei/uqjm!;!hivlQsqbl<?!B,g<tqei/uqjm!;!hivlQsqbl<?!B,g<tqei/uqjm!;!hivlQsqbl<?!B,g<tqei/!!!!

26/26/26/26/ ____ giv{qgt<!-bx<hqbz<!siIf<k!hivl<hiqbg<!giv{qgt</!!! uqjm!;!\Qe</uqjm!;!\Qe</uqjm!;!\Qe</uqjm!;!\Qe</!!!!

27/27/27/27/ ____ we<hK!yOv!\Qeqe<!lix<X!outqh<hiM!NGl</!!! ! uqjm!;!nz<zQz<gt</uqjm!;!nz<zQz<gt</uqjm!;!nz<zQz<gt</uqjm!;!nz<zQz<gt</!!!!

28/28/28/28/ __________ we<hK!nz<zQz<gTjmb!wkqIh{<hjlh<H!NGl</!!uqjm!;uqjm!;uqjm!;uqjm!;nz<zQOziliIHgt<nz<zQOziliIHgt<nz<zQOziliIHgt<nz<zQOziliIHgt<!!!!

29/29/29/29/ Ne<co\e<gtiz<!dx<hk<kq!osb<bh<hMl<!ohiVt<!____  uqjm!;!Ne<chic/uqjm!;!Ne<chic/uqjm!;!Ne<chic/uqjm!;!Ne<chic/!!!!

2:/2:/2:/2:/ ohIeQ]qb^<!-vk<kOsijgjbg<!G{h<hMk<k!dkUuK!____      uqjm!;!jum<mlqe<!uqjm!;!jum<mlqe<!uqjm!;!jum<mlqe<!uqjm!;!jum<mlqe<!B23/!23/!23/!23/!!!!!

31/31/31/31/ yOv!likqiqbie!-vm<jmbIgt<!____       !!!!

   uuuuqjm!;!-bx<jgbie!-vm<jmqjm!;!-bx<jgbie!-vm<jmqjm!;!-bx<jgbie!-vm<jmqjm!;!-bx<jgbie!-vm<jmbv<gt<bv<gt<bv<gt<bv<gt<!!!!lx<Xl<!yOv!likqiqbie!njlh<jh!djmbuIgt</lx<Xl<!yOv!likqiqbie!njlh<jh!djmbuIgt</lx<Xl<!yOv!likqiqbie!njlh<jh!djmbuIgt</lx<Xl<!yOv!likqiqbie!njlh<jh!djmbuIgt</!!!!

32/32/32/32/ ujvbjx!ofikqgt<!DNA-ju!oum<m!dkUgqxK!____    !!!!

  uqjm!;!uqjm!;!uqjm!;!uqjm!;!ov <̂m<vqg<̂ e<!ov <̂m<vqg<̂ e<!ov <̂m<vqg<̂ e<!ov <̂m<vqg<̂ e<!w{<Omi!fQB,g<tqOb^<w{<Omi!fQB,g<tqOb^<w{<Omi!fQB,g<tqOb^<w{<Omi!fQB,g<tqOb^<!!!!

33/33/33/33/ uqeqgI!dx<hk<kqg<G!____ nlqzl<!hbe<hMgqxK/!!!! ! uqjm!;!nsqm<cg<!!uqjm!;!nsqm<cg<!!uqjm!;!nsqm<cg<!!uqjm!;!nsqm<cg<!!!!!!

34/ lvHh<!ohixqbqbzqz<!oum<mh<hm<m!DNA!K{<jm!ym<m!dkUl<!ofikq!____  !

 uqjm!;!uqjm!;!uqjm!;!uqjm!;!DNA!!!!jzOg^</jzOg^</jzOg^</jzOg^</!

35/35/35/35/ dbqiqbqbz<!uqjeB,g<gqgt<!we<xjpg<gh<hMuK!____   !!!!

  uqjm!;!ofikqgt<!)we<jsl<gt<*uqjm!;!ofikqgt<!)we<jsl<gt<*uqjm!;!ofikqgt<!)we<jsl<gt<*uqjm!;!ofikqgt<!)we<jsl<gt<*!!!!

36/36/36/36/ Oailqeqm<Mgtqe<!svisiq!dbvl<!____    ! !!!!

!! uqjm!;!fie<G!ncg<Gl<!GjxU!uqjm!;!fie<G!ncg<Gl<!GjxU!uqjm!;!fie<G!ncg<Gl<!GjxU!uqjm!;!fie<G!ncg<Gl<!GjxU!!!!!

37/ -vk<kk<kqz<!GTg<Ogi^<!ntju!g{g<gqm!dkUuK ____    uqjm!;!dbqi<!duqjm!;!dbqi<!duqjm!;!dbqi<!duqjm!;!dbqi<!d{iq{iq{iq{iq/!
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38/38/38/38/ Hx<X!Ofijb!G{h<hMk<Kl<!wkqIh<Hh<!ohiVt<!____  !!!!

    uqjmuqjmuqjmuqjm;;;;!!!!OliOeiGOtieqbz<!wkqIh<Hh<OliOeiGOtieqbz<!wkqIh<Hh<OliOeiGOtieqbz<!wkqIh<Hh<OliOeiGOtieqbz<!wkqIh<Hh<ohiVm<gt</ohiVm<gt</ohiVm<gt</ohiVm<gt</!!!!

39/! kMh<H,sqjb!nxqLgh<hMk<kq?!nke<!ogit<jgjb!outqbqm<muI!____     

!!!!!!!! uqjm!;!wm<uIm<!o\e<eIuqjm!;!wm<uIm<!o\e<eIuqjm!;!wm<uIm<!o\e<eIuqjm!;!wm<uIm<!o\e<eI/!!!!!

3:/! wf<k!dXh<hqzqVf<K!dmz<!&zs<!osz<!ohiKuig!wMh<hkqz<jz/!! !

!!!!!!!! uqjm!;!gj{uqjm!;!gj{uqjm!;!gj{uqjm!;!gj{b!osz</b!osz</b!osz</b!osz</!!!!

41/! hqvm<eqosOzie<!^<Cvib<M!____!z<!ohxh<hMgqxK/!!! uqjm!;!jvOsih^<!H,R<js/uqjm!;!jvOsih^<!H,R<js/uqjm!;!jvOsih^<!H,R<js/uqjm!;!jvOsih^<!H,R<js/!!!!

42/! jfm<v\je!fqjzfqXk<k!Okjuh<hMl<!\Qe<!____!!! !!!! uqjm!;!fq0h<!\Qe</uqjm!;!fq0h<!\Qe</uqjm!;!fq0h<!\Qe</uqjm!;!fq0h<!\Qe</!!!!

43/! GOtieqr<!Ljxbqz<!dVuig<gh<hm<m!osl<lxq!Nm<Mg<!Gm<c!____ !!!! uqjm!;!mizq/uqjm!;!mizq/uqjm!;!mizq/uqjm!;!mizq/!!!!

44/! GOtieqr<!Ljxjb!dVuig<gqbuI!biI!____   uqjm!;!mig<mI!nbIe<!uqz<lm</uqjm!;!mig<mI!nbIe<!uqz<lm</uqjm!;!mig<mI!nbIe<!uqz<lm</uqjm!;!mig<mI!nbIe<!uqz<lm</!!!!

45/! hiz<!lcbqzqVf<K!wMg<gh<hm<m!____!osz<zqe<!dm<gV?!n{<mk<kqe<!jsm<Omih<hqtisk<kqz<!!

!! OsIg<gh<hm<mK/!!!!!! uqjm!;!3uqjm!;!3uqjm!;!3uqjm!;!3n!!!!)-Vlb*)-Vlb*)-Vlb*)-Vlb*!!!!

46/! leqkeqe<!nxquqbz<!ohbI!____     !!!! uqjm!;!OaiOlioshqbe<uqjm!;!OaiOlioshqbe<uqjm!;!OaiOlioshqbe<uqjm!;!OaiOlioshqbe<!!!!

47/! wk<kje!N{<MgTg<G!Le<eI!OaiOli!wvg<m^<!we<x!leqkIgt<!Okie<xqeI!____   

   uqjm!;!uqjm!;!uqjm!;!uqjm!;!2/6!lqz<zqbe<2/6!lqz<zqbe<2/6!lqz<zqbe<2/6!lqz<zqbe<!!!!

48/!!kx<giz!leqk!hiq{ill<!wk<kje!N{<MgTg<G!Le<eiz<!Okie<xqbK!___ ! !

!! ! uqjm!;!21?111<uqjm!;!21?111<uqjm!;!21?111<uqjm!;!21?111<!!!!
!!!!

5/!kiuvr<gtqz<!-eh<ohVg<gl<5/!kiuvr<gtqz<!-eh<ohVg<gl<5/!kiuvr<gtqz<!-eh<ohVg<gl<5/!kiuvr<gtqz<!-eh<ohVg<gl<!!!!
!!!!

2/! yV!osz<!dbqiqgtie!nlQhi!lx<Xl<!hig<Ciqbr<gtqz<!fjmohXl<!-eh<ohVg<g!

ujggtqz<!ye<X!____ !!!! !!!!!!!! uuuuqjm!;!-v{<migh<!hqtk<kz</qjm!;!-v{<migh<!hqtk<kz</qjm!;!-v{<migh<!hqtk<kz</qjm!;!-v{<migh<!hqtk<kz</!!!!

3/! H,g<Gl<!kiuvr<gtqe<!hizqeh<ohVg<g!Ljxbqz<!fjmohXl<!Lkz<!fqgp<U!!!

!! uqjm!;!lgvf<ks<!OsIg<jg/uqjm!;!lgvf<ks<!OsIg<jg/uqjm!;!lgvf<ks<!OsIg<jg/uqjm!;!lgvf<ks<!OsIg<jg/!

4/! H,R<jsgtqz<!d{<miGl<!YI!dm<gV!ogi{<m!fgVl<!kqxex<x!hizqzi!^<OhiIgt<!____   

!! !! uqjm!;!ogieqcbiuqjm!;!ogieqcbiuqjm!;!ogieqcbiuqjm!;!ogieqcbi/!

5/! gVUx<x!$x<jh!geq!NGl</!yV!lziqe<!hz!-j{bik!$zg!-jzgt<!ogi{<m!

Olx<lm<m!$x<jhbqzqVf<K!dVuiGl<!geq!____   uqjm!;!kqvt<gequqjm!;!kqvt<gequqjm!;!kqvt<gequqjm!;!kqvt<geq/!

6/! fQiqz<!Dxjuk<k!uqjkjb!nPk<Kl<!ohiPK!wke<!upqbig!fQI!gsqgqxK/  !!!! !!!!

!!!!!!!! !!!! uqjm!;!jlg<Ovijhz<uqjm!;!jlg<Ovijhz<uqjm!;!jlg<Ovijhz<uqjm!;!jlg<Ovijhz</!

7/!! lir<geq?!gz<Ohie<x!geq!we<xjpg<gh<hMgqxK/!Woeeqz<!-ke<!____     

    uqjmuqjmuqjmuqjm!!!!;!geq!dm<Okiz<!gcelieK;!geq!dm<Okiz<!gcelieK;!geq!dm<Okiz<!gcelieK;!geq!dm<Okiz<!gcelieK/!

8/!! gVuqz<!k{<M!dVuiGl<!hGkqg<G!____!we<X!ohbI/! ! !uqjm!;!LjtOuIuqjm!;!LjtOuIuqjm!;!LjtOuIuqjm!;!LjtOuI/!

9/! gix<xqe<!&zl<!geq!hvUkZg<gie!siqbie!%x<jx!wPKg/!!

uqjm!;!cjvmig<̂ <!kiuvk<kqz<?!Hz<zqum<ml<?!hih<hi^<!K~uqgtig!lixq!geq!hvUkZl<!uqjm!;!cjvmig<̂ <!kiuvk<kqz<?!Hz<zqum<ml<?!hih<hi^<!K~uqgtig!lixq!geq!hvUkZl<!uqjm!;!cjvmig<̂ <!kiuvk<kqz<?!Hz<zqum<ml<?!hih<hi^<!K~uqgtig!lixq!geq!hvUkZl<!uqjm!;!cjvmig<̂ <!kiuvk<kqz<?!Hz<zqum<ml<?!hih<hi^<!K~uqgtig!lixq!geq!hvUkZl<!

dkUgqxKdkUgqxKdkUgqxKdkUgqxK/!

:/! &uqj{uqeiz<!d{<miGl<!kqS!gVuqe<!utIs<sqg<G!Dm<ml<!ntqg<guz<zK!____   

  uqjm!;!gVU,{<uqjm!;!gVU,{<uqjm!;!gVU,{<uqjm!;!gVU,{<</!

21/! ke<!lgvf<ks<!OsIg<jgbqe<!kQjl!____  

  uqjm!;!uqjkgt<!Gjxf<k!w{<{qg<jgbqz<!d{<migqe<xeuqjm!;!uqjkgt<!Gjxf<k!w{<{qg<jgbqz<!d{<migqe<xeuqjm!;!uqjkgt<!Gjxf<k!w{<{qg<jgbqz<!d{<migqe<xeuqjm!;!uqjkgt<!Gjxf<k!w{<{qg<jgbqz<!d{<migqe<xe/!

22/! %m<Mg<!geq!____.z<!njek<K!lzIgtqzqVf<Kl<!dVuigqxK/!!

!! uqjm!;!hz!lzIogi{uqjm!;!hz!lzIogi{uqjm!;!hz!lzIogi{uqjm!;!hz!lzIogi{<m!yV!lR<siqm!yV!lR<siqm!yV!lR<siqm!yV!lR<siq/!

23/! hijz!kbqvig!lix<Xl<!hig<Ciqbi!____ ! uqjm!;!Ozig<OmiOhsqz<z^<uqjm!;!Ozig<OmiOhsqz<z^<uqjm!;!Ozig<OmiOhsqz<z^<uqjm!;!Ozig<OmiOhsqz<z^</!
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24/! yV!lziqz<!N{<higl<!____!NGl</!! ! ! uqjm!;!lgvf<k!kit<um<ml</uqjm!;!lgvf<k!kit<um<ml</uqjm!;!lgvf<k!kit<um<ml</uqjm!;!lgvf<k!kit<um<ml</!!!!

25/! hxjugt<!upq!lgvf<ks<!OsIg<jg!wu<uiX!njpg<gh<hMgqxK/!!!! uqjm!;!NIeqk<Oki0hqzq/uqjm!;!NIeqk<Oki0hqzq/uqjm!;!NIeqk<Oki0hqzq/uqjm!;!NIeqk<Oki0hqzq/!!!!

26/! yV!lzvqe<!oh{<!higl<!wK@!!! ! ! ! ! uqjm!;!$zgum<ml</uqjm!;!$zgum<ml</uqjm!;!$zgum<ml</uqjm!;!$zgum<ml</!!!!

!!!!

ohiVkohiVkohiVkohiVk<Kg!;!!lvHl<?!hiq{ill<<Kg!;!!lvHl<?!hiq{ill<<Kg!;!!lvHl<?!hiq{ill<<Kg!;!!lvHl<?!hiq{ill<!!!!

2*! 2/!O\ige<!ol{<mz<!!! .! jhsl<!sm<mjul<!

! 3/!siIz^<!miIuqe<!!!! .! -bx<jgk<!OkIU!

! 4/!wmuIm<!o\e<eI!! ! .! kMh<H,sq!

! 5/!mig<mI!nbIe<!uqz<lm<! .! mizq!

3*! 2/!yV!h{<H!gzh<H! ! .! 4;2!

! 3/!\Qe<!hih<kQ̂ <!! ! .!! dmZXh<Hh<!hbe<hiM!hx<xqb!uqkq/!

! 4/!hiq{ill<!! ! ! .! lvhqbz<!lix<xr<gtqz<!Okie<Xl<!OuXhiMgt<!

! 5/!leqkLe<Oeicgt<!!! .! Oailqeqm<Mgt</!

4*! 2/!F{<{qbqiq!utIsqjk!

! !!lix<xh<ohiVt<!! ! .! ofikqgt<!

! 3/!lVk<Kuh<!ohiVt<! ! .! -e<SzQe<!

! 4/!giql!nlqzl<!! ! .! sqm<iqg<!nlqzl<!

! 5/!gpqUgt<!Olzi{<jl! .! fs<Sg<!gpqUgt<!

5*! 2/!kMh<H,sq! ! ! .! wkqIh<Hh<!ohiVt<!

! 3/!dbqI!wkqIh<H!ohiVt<! .! Oukqbqbz<!ohiVt<!

! 4/!ofikqgt<! ! ! .! dbqI!Oukqbqbzqz<!hr<Ogx<Gl<!ohiVt<!

! 5/!dbqI!d{iq!! ! .! dbqiqgtqe<!osz<gt<!&zl<!-j{g<gh<hm<m!gVuq/!

kiuvr<gtqe<!-eh<ohVg<gl<kiuvr<gtqe<!-eh<ohVg<gl<kiuvr<gtqe<!-eh<ohVg<gl<kiuvr<gtqe<!-eh<ohVg<gl<!!!!

2*! 2/!fgVl<!ke<jlbx<x!! .! WhqtiOei^<OhiI!!

! !! <̂OhiIgt<! ! !

! 3/!$^<OhiI! ! ! .! gjsbqjpBjmb!^<OhiI!

! 4/!WjgeQm<Mgt<!! ! .!! kck<k!SuI!ogi{<m!osz<gt<!

! 5/!ogieqcbi! ! ! .! fgVl<!ke<jlbx<x!^<OhiI!!

3*! 2/!lgvf<kkit<!um<ml<!! .! H,uqe<!N{<higl<!

! 3/!Nm<OmiOglq!! ! .! lgvf<kK~t<!

! 4/!lzvqe<!oh{<higl<! ! .! $zgum<ml<!

! 5/!nz<OziOglq!! ! .! uqjkgt<!fe<G!Ljtg<Gl<!kqxe<!!

! ! ! ! ! ! ! djmbju/!

4*! 2/!NIeqk<Oki0hqzq! ! .! hxjugt<!upq!lgvf<k!OsIg<jg!

! 3/!we<mOli0hqzq! ! .! H,s<sqgt<!upq!lgvf<k!OsIg<jg!
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! 4/!$0hqzq! ! ! .! uqzr<Ggt<!upq!lgvf<k!OsIg<jg!

! 5/!neqOli0hqzq! ! .! gix<X!upq!lgvf<k!OsIg<jg!

5*! 2/!ohIiq!! ! ! .! kg<gitq!

! 3/!oa^<ohiqcbl<! ! .! NvR<S!

! 4/!Ohil<!! ! ! .! Nh<hqt<!

! 5/!ohh<Ohi! ! ! .! out<tiq!

! 6/!m<'h<!! ! ! .! li!

6*! 2/!oz%l<! ! ! .! -VHx!oucgeq!

! 3/!wVg<G!! ! ! .! yVHx!oucgeq!

! 4/!hVk<kq!! ! ! .! njx!oucgeq!

! 5/!ou{<jm! ! ! .! njx!kMh<H!SuI!oucgeq!

! 6/!nf<kqlf<kijv! ! .! oucbi!dzIgeq!

7*! 2/!ofz<!!! ! ! .! oucbi!dzIgeq!

! 3/!Nl{g<G! ! ! .! hqtUg<geq!

! 4/!$iqbgif<kq! ! ! .! sqh<osz<zi!

! 5/!Lf<kqiq!!!!!!!!!!!!!!!!.! hz! $zg! -jz! ogi{<m! Olz<! lm<m!!

$x<jhbqzqVf<K!Okie<xqbK/!

! 6/!ogik<klz<zq!! ! .! gQp<!lm<m!$z<jhbqzqVf<K!Okie<xqbK/!

!

lqg!GXgqb!uqjmbtq!;lqg!GXgqb!uqjmbtq!;lqg!GXgqb!uqjmbtq!;lqg!GXgqb!uqjmbtq!;!!!!

!

2/! lvh[!lVk<Kul<!we<xiz<!we<e@!lvh[!lVk<Kul<!we<xiz<!we<e@!lvh[!lVk<Kul<!we<xiz<!we<e@!lvh[!lVk<Kul<!we<xiz<!we<e@!!!!! lvh[lvh[lvh[lvh[!!!! lVk<Kuk<kqe<! ujggjt! %X@!lVk<Kuk<kqe<! ujggjt! %X@!lVk<Kuk<kqe<! ujggjt! %X@!lVk<Kuk<kqe<! ujggjt! %X@!
G{h<hMk<kh<hMl<!Ofib<!%X@G{h<hMk<kh<hMl<!Ofib<!%X@G{h<hMk<kh<hMl<!Ofib<!%X@G{h<hMk<kh<hMl<!Ofib<!%X@!!

! ! .!lvH!upqbig!ohxh<hm<m!Ofib<gjt!g{<mxqf<K!siqosb<kz<!

! ! .!2/!dmx<osz<!lvh[!lVk<Kul<?!!!3/!-es<osz<!lvh[!lVk<Kul<!!

! ! .!Hx<XOfib<?!wb<m<̂ <!Ofib</!

!

3/!! hQOeijmh<?!\QOeijmh<!ujvbX/hQOeijmh<?!\QOeijmh<!ujvbX/hQOeijmh<?!\QOeijmh<!ujvbX/hQOeijmh<?!\QOeijmh<!ujvbX/!

! ! hQOeijmh<!!;!Hxk<Okix<x!h{<jh!Gxqh<hK!

! ! \QOeijmh<!;!GOviOli!Osil<?!\Qe<!njlh<jh!Gxqh<hK/!

!

4/! hiq{ill<!we<xiz<!we<e@hiq{ill<!we<xiz<!we<e@hiq{ill<!we<xiz<!we<e@hiq{ill<!we<xiz<!we<e@!

! wtqb! dbqiqgtqzqVf<K! Oll<hm<m! ke<jl! ogi{<m! dbqiqer<gtig! hch<hcbig!
Wx<hMl<!lix<xl</!

!

5/! GOtieqr<!ujggt<!biju@GOtieqr<!ujggt<!biju@GOtieqr<!ujggt<!biju@GOtieqr<!ujggt<!biju@!

! ! -bx<jgbie!!;!Okix<xk<kqz<!yOv!likqiq-Vh<huIgt<!

K~{<mh<hm<mK!;osbx<jgbie!Ljxbqz<!dm<g'!lix<xk<kqe<!&zl<!ohxh<hMkz<!

!
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6/! dbqiq!d{iq!we<xiz<!we<e@!nke<!hbe<hiM!%X@dbqiq!d{iq!we<xiz<!we<e@!nke<!hbe<hiM!%X@dbqiq!d{iq!we<xiz<!we<e@!nke<!hbe<hiM!%X@dbqiq!d{iq!we<xiz<!we<e@!nke<!hbe<hiM!%X@!

ofikq?! wkqIh<HohiVt<?!aiIOlie<?! fqB,g<tqg<! nlqzl<! lx<Xl<!dbqiqgtqe<! osz<gt<!
&zl<!OhiIk<kh<hm<m!YI!gVuqbiGl</!

!

7/! Hkqb!sqx<xqel<!dVuikZg<gie!giv{q!%X@Hkqb!sqx<xqel<!dVuikZg<gie!giv{q!%X@Hkqb!sqx<xqel<!dVuikZg<gie!giv{q!%X@Hkqb!sqx<xqel<!dVuikZg<gie!giv{q!%X@!!!!w/gi/!kVg/w/gi/!kVg/w/gi/!kVg/w/gi/!kVg/!!!!

! ! .!Huqg<giv{qgt<!nz<zK!-eh<ohVg<g!giv{qgt<!keqjlh<hMk<Kkz<!!

! ! ! w/gi/!>zr<gi!kujt!

! ! .!GOviOliOsil<!hqxp<s<sqbqeiz<!!

! ! .!lvh[!kqCI!lix<xk<kiz<!!

.!GOviOliOsil<!w{<{qg<jgjb!nkqgiqh<hke<!&zl<!kiuvr<gtqz<!dVuig<gzil</!

!

ohiVk<Kg/ohiVk<Kg/ohiVk<Kg/ohiVk<Kg/!!!!

2/!O\ige<!ol{<mz<!! .! jhsl<!sm<jmsl<!

3/!siIz^<!miIuqe<! ! .! -bx<jg!OkIU!

4/!wm<uIm<!o\e<eI! ! .! kMh<H,sq!)28:2*!

5/!mig<mI!\bie<uqz<Lm<! .! mizq!)2::7*!

6/!Oai!lqeqm<gt<! ! .! 4?5!lqz<zqbe<!N{<MgTg<G!Le<!!

7/!OaiOli!wvg<m^<!! .! 2/6!lqz<zqbe<!Le<!

8/!fqbi{<mIkiz<!! ! .! 2!lqz<zqbe<!Le<!

9/!OaiOliosh<hqbe<!! .! djx!heqg<gizk<kqz<!uip<f<kuI!

:/!NIg<gqOaiOliosh<hqbe<!.!! 86111.21111!N{<cx<G!Le<!

21/!ol{<mz<!! ! .! hivl<hiqbl<!

22/!ziliIg<! ! ! .! hbe<him<M!uqkq!

23/!hi^<mI! ! ! .! kMh<H,sq!

24/!&zg<%X!gk<kiqg<Ogiz<!.!! ov <̂m<iqg<]e<!w{<Omi!fqB,g<tqOb^<!)n*ujvbjx!ofikqgt<!

25/!&zg<%X!hjs! ! .! c/we</w/zqOg^<!

26/!liOeiGOtieqbz<!wkqIh<H!ohiVm<gt<!! .! Hx<XOfib<!wkqIh<H!ohiVt<!

27/!jum<mlqe<!B12 ! .! ohIeQsqb^<!-vk<k!Osijg!

28/!Oailqeqm<Mgt<! ! .! leqk!Le<Oeicgt<!

29/!yV!h{<H!gzh<H!! .! 4!;!2!

2:/!hiq{ill<!! ! .! lvhqbz<!lix<xr<gtqz<!Okie<Xl<!OuXhiMgt<!!

31/!lVk<KuohiVt<! ! .! -e<Szqe<!

32/!giql!nlqzl<! ! .! sqm<iqg<!nlqzl<!

33/!gpqUgt<!Olzie<jl!! .! fs<S!gpqUgt<!

34/!F{<[bqiq!utIs<sqjk!lix<xh<ohiVt<!! .! ofikqgt<!
35/!hivlQsbl<!! ! .! hizqzi!-eh<ohVg<gl<!

36/!B,g<tqei! ! ! .! hizqzi!-eh<ohVg<gl<!

37/!l{<HP! ! ! .! hizqe!ohVg<gl<!

38/!hxju!! ! ! .! hizqe!ohVg<gl<!

39/!jvOsih^<!! ! .! hqvm<eqosOzie<!^<cvib<M!

3:/!aqOv]qli!n[G{<M!uQs<S! .! -es<osz<!hikqg<gh<hm<cVk<kz<!

41/!>zr<gi!kujt!! .! Hkqb!sqx<xqel<!dVuikz<!

42/!hm<mi{qs<osc!! ! .! jhsl<!sm<jmul</!

!

2/! gmk<kg<! %cb! h{<Hgt<! ke<! sqx<xqek<kqx<Gt<Tl<! Ohiqek<kqe<! Gt<Tl<! liXhMl<!
gQp<gi[l<!h{<Hgt<!wk<kjgb!liXhiMgt<!dt<tK!weg<!Gxqh<hqMg/!

n*! leqkg<! g{<fqxl<! fQzl<?! gXh<H?! hPh<H?! hs<js! we! liXhMgqxK/-u<ujg!
liXhiM!sqx<xe!dbqiqgTg<!gqjmOb!gi{h<hMl<!OuXhiM!weh<hMl</!
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N*! Lbz<?! bije! Ohie<xux<xqz<! gi{h<hMl<! -u<ujg! liXhiM! -VOuXhm<m!!
Ohvqer<gtqg<gqjmOb!gi{h<hMl<!OuXhiM!weh<hMl</!

!

3/! 2/!yOv!likqbie!-vm<jmbIgt<!-bx<jgbie!-vm<jmbIgt<!!

! 3/!yOv!likqiqbie!-vm<jmbIgt<!yOv!likqiq!njlh<jh!djmbuIgt<!

4/!yOv!likqiqbie!-vm<jmbIgt<!yk<k!GOviOliOsil<!njlh<jh!ohx<xuIgt<!

!

4/! 2/!\Qe<!-bx<hqbz<!siIf<k!hivl<hiqb!giv{qgt<!

3/! nz<zQz<! we<hK! yOv! \Qeqe<! lix<X! outqh<hiM! )nz<zK*! -VOuXhm<m! h{<Hgjt!
ogi{<m!\Qe<!ke<jl!!

4/!nz<zQOziliIHgt<!;!nz<zQz<gt<!outqh<hMk<Kl<!h{<hqx<G!nz<zQOzi!liIHgt<!NGl</!

!

5/! 2/!fiuqje!dVts<!osb<kz<!Yr<Gh{<H!

! 3/!fiuqje!dVts<!osb<bikuIgt<!yMr<Gh{<H!

! 4/!yVh{<H!gzh<hqe<!Hxk<Okix<x!uqgqkl<!4;<2!\Qeig<g!uqgqkl<!;!2!;!3!;!2!

!

6/! 2/!ofikqgt<!dbqIs<osz<gtqz<!-Vf<K!hqiqk<okMg<gzil<!!

! 3/!giql!nlqzr<gt<!Oukq!Ljxbqz<!kbiiqg<gzil<!!

4/! kMh<H,sqgt<! lx<x! dbqIgtqmlqVf<K! hqiqk<okMk<K! hbe<hMk<kzil<! -jugt<! okipqz<!
Fm<huqbz<!hbe<hiM!-z<zilz<!kbiiqg<gzil</!

!

7/! 2/!mbihqc^<!Ofib<gjt!-e<Szqe<!osZk<Kkz<!&zl<!G{h<hMk<kzil</!

3/!\Qe<HGk<Kkz<! )n*!\Qe<siqosb<kz<!dbqiqokipqz<!Fm<hl<!&zl<!mbihc^<! Ofib<gjt!
G{h<hMk<kzil</!

!!!!

kuXgjt!Sm<cg<gim<c!kuXgjt!Sm<cg<gim<c!kuXgjt!Sm<cg<gim<c!kuXgjt!Sm<cg<gim<c!-!!!!hqjpghqjpghqjpghqjpgjtk<!kqVk<Kkz<jtk<!kqVk<Kkz<jtk<!kqVk<Kkz<jtk<!kqVk<Kkz<!!!!

2/!! dmx<osz<gtqz<!Wx<hMl<!liXhiMgt<!nMk<k!kjzLjxg<G!gmk<kh<hMukqz<jz/!

3/!! dbqiqgtqe<!Hx!njlh<hqe<!liXhiMgt<!OuXhiMgjt!dVuig<GgqxK/!

4/!! lvHohixqbqbz<!we<hK!DNA.ju!oum<cBl<!ym<m!jug<Gl<!LjxbiGl</!

5/!! hizqzi! -eh<ohVg<g! Ljxbqz<! dVuiGl<! dbqiqgTg<gqjmOb! lqgs<sqxqb! lix<xr<gt<!
dVuigqxK/!!

6/!! hizqe! -eh<ohVg<g! Ljxdjmb! dbqiqgtqz<! fe<G! okiqbg<%cb! lix<xr<gt<!
dVuigqxk/!

7/!! &zs<osz<! we<hK! sqxh<hjmbik! osz<! GPll<! NGl<! -ju! jlm<misq^<! Ljxbqz<!
hqtUx<X!lqg!nkqg!osz<gjt!dVuig<<GgqxK/!

8/!! &zs<osz<gt<!yV!Gxqh<hqm<m!osb<z<gjts<!osb<bg<%cb!sqxh<Hk<ke<jl!ogi{<m!osz</!

9/!! jum<mlqe<! lqgs<! sqxqb!ntuqz<! Okjuh<hMl<! Oukqh<ohiVt<?!Nx<xz<! WKl<! ntqg<giK/!
Neiz<!Nx<xz<!lix<xl<!lx<Xl<!utIs<sqjk!lix<xk<jk!yPr<Gh<hMk<Kl<!

:/!! ^<cvib<Mgt<!zqh<hqMgtqzqVf<K!ohxh<hm<m!ohiVt</!!

21/!!-es<osz<gtqz<!Wx<hMl<!liXhiMgt<!nMk<k!kjzLjxg<G!gmk<kh<hMgqxK/!

22/!!liXhiM!we<hK!dbqIgtqe<!Hx!njlh<hqz<!Okie<XukiGl</!

!

GXgqb!uqjmbtq!;GXgqb!uqjmbtq!;GXgqb!uqjmbtq!;GXgqb!uqjmbtq!;!!!!

!

2/!! -Vslh<hqtU!we<xiz<!we<e@-Vslh<hqtU!we<xiz<!we<e@-Vslh<hqtU!we<xiz<!we<e@-Vslh<hqtU!we<xiz<!we<e@!

nlQhi?!hig<Ciqbig<gt<!-Vsl!hGkqbig!hqtf<K!Hkqb!dbqiqgjt!Okix<Xuqk<kz</!

!

3/! K{<mikz<!)n*!dmz-eh<ohK{<mikz<!)n*!dmz-eh<ohK{<mikz<!)n*!dmz-eh<ohK{<mikz<!)n*!dmz-eh<ohVg<gl<Vg<gl<Vg<gl<Vg<gl<!;!!

! ! w/gi;!^<jhOvijgvi!–!hzosz<dbqiq!
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! -f<k!hisq!sqXsqX!K{<Mgtig!djmf<K!yu<ouiV!K{<czqVf<Kl<!!

! Hkqb!hisq!dVuikz</!

4/! nVl<Hkz<!;nVl<Hkz<!;nVl<Hkz<!;nVl<Hkz<!;!!

! ! w/gi;!jam<<<<<<<<vi!

jam<viuqz<! okimIf<K! osz<gt<! hqiqukiz<! Gxqh<hqm<m! -mk<kqz<! Hxutiq!
Okie<XgqxK/!-f<k!Hxutiq!hqiqf<K!Hkqb!jam<viuigqxK/!

hqjvObihqz<zl<! kiuv! -jz! uqtl<Hgtqz<! olim<Mg<gt<! Okie<XgqxK! -f<k!
olim<Mgt<!kjvbqz<!uqPf<K!Hkqb!kiuvr<gjt!dVuigqxK/!

5/! hizqeh<ohVg<gl<!;hizqeh<ohVg<gl<!;hizqeh<ohVg<gl<!;hizqeh<ohVg<gl<!;!!!!

-v{<M!dbqiqgtqe<!-es<osz<gt<!-j{f<K!keK!sf<kkqjb!dVuig<Gl</!

kiuvl<!lgvf<kK~tqe<!dm<gVUl<!$zgk<kqz<!dt<t!n{<mk<Kme<!-j{f<K!Hkqb!
sf<kkqjb!dVuig<Gkz</!

!

6/! lgvf<kkit<!um<ml<lgvf<kkit<!um<ml<lgvf<kkit<!um<ml<lgvf<kkit<!um<ml<!;!

! ! lgvf<kkit<!um<ml<!lziqe<!N{<!dXh<H!

! ! -kqz<!lgvf<k!gl<hq?!lgvf<kjh!dt<tK/!

! ! lgvf<kjhbqz<!lgvf<kK~t<!dt<tK/!

7/!! $zg!um<ml$zg!um<ml$zg!um<ml$zg!um<ml<!;!

! ! -K!lziqe<!oh{<!-eh<ohVg<g!dXh<H!

! ! $zgh<jh?!$zgk<k{<M?!$zgLc!Ngqb!hGkqgjt!ogi{<mK/!

! ! $zqz<!gVh<jh!dt<tK!-kqz<!n{<mosz<!gi{h<hMgqxK/!

8/!! -vm<jm!gVUXkz-vm<jm!gVUXkz-vm<jm!gVUXkz-vm<jm!gVUXkz<!;!

lgvf<k! Gpzqz<! -v{<M! N{<! Oglqm<Mgt<! dt<tk/! -kqz<! Lkz<! Oglqm<!
n{<mk<KmEl<?!lx<oxiV!Oglqm<!-v{<mil<!fqjz!dm<gVUme<!!

           (n)   (2n)  = 3n 

! ! -j{gqxK/!weOu!-vm<jm!gVUXkz<!weh<hMl</!

9/! &uqj{U&uqj{U&uqj{U&uqj{U!;!

lgvf<k! Gpzqz<! dt<t! -v{<miuK! N{<! Oglqm<)o*Ml<! gVh<jhbqz<! dt<t!
-v{<mil<!fqjz!dm<gV)3n*Ul<!-j{f<K!n + 2n = 3n = dVuiukx<G!&uqjeU!
we<X!ohbI/!

! -ke<!&zl<!dm<gVuqx<G!gVU,e<!we<X!)n*!w{<Omi^<ohIl<!

! ohbI!-K!utVl<!gVuqx<G!d{U,m<mkqSuig!dt<tK/!

:/! gVUXkZg<G!hqe<!fjmohXl<!lix<xl<gVUXkZg<G!hqe<!fjmohXl<!lix<xl<gVUXkZg<G!hqe<!fjmohXl<!lix<xl<gVUXkZg<G!hqe<!fjmohXl<!lix<xl<!

! ! $z<! ! .!uqjkbig!!

! ! $z<!djx! -!uqjk!djxbig!

! ! $zgjh!!! .!geqbig!liXgqxK!

!

21/!!hiIk<kqOeigiIh<hqg<geqhiIk<kqOeigiIh<hqg<geqhiIk<kqOeigiIh<hqg<geqhiIk<kqOeigiIh<hqg<geq!

gVUXkz<!fjmohxilz<!dVuiGl<!geq!hiIk<kqOeigiIh<hqg<!geq!)n*!gVUxi!geq!
we<X!ohbI!)dl</*!uqjkbqz<zi!kqvim<js?!ogib<bi/!

!

22/! sjkh<hx<Xt<t!geq!we<xiz<!we<e@sjkh<hx<Xt<t!geq!we<xiz<!we<e@sjkh<hx<Xt<t!geq!we<xiz<!we<e@sjkh<hx<Xt<t!geq!we<xiz<!we<e@!!!!

! ! siXme<!sjkh<!hx<Xt<tkig!dt<t!keqg<geq!oucbike<jl!ogi{<mK/!

! ! -K!outqk<Okiz<?!fMk<Okiz<?!dm<Okiz<!ogi{<mK/!

!

23/! hizqzi!-eh<ohVg<g!^<OhiIgt<!%Xhizqzi!-eh<ohVg<g!^<OhiIgt<!%Xhizqzi!-eh<ohVg<g!^<OhiIgt<!%Xhizqzi!-eh<ohVg<g!^<OhiIgt<!%X/!

! ! 2/!Wh<tiOei^<OhiI!3/!$^<OhiI!4/!Wjgeqm<Mgt<!5/!Ogieqcbi!

!
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24/! hqtUgeqhqtUgeqhqtUgeqhqtUgeq/!!

! ! geqLkqIf<k!hqe<!yV!uqjk!ogi{<m!hz!hgr<gtig!hqiqBl</!

! ! -f<k!higr<gt<!oliqgiIh<!

! ! )dl</*!Nl{g<G!-kqz<!yx<jx!uqjk!ogi{<m!&e<X!ohiqg<giIh<!!

! ! hqiqUgtig!hqiqg<gh<hMt<tK/!

!

25/! keqg<geq!we<xiz<!we<e@keqg<geq!we<xiz<!we<e@keqg<geq!we<xiz<!we<e@keqg<geq!we<xiz<!we<e@!!!!

! ! yV!H,uqzVf<K!dVuiGl<!yx<jxg<!geq!!

! ! w/gi;!kg<gitq!

26/! jlg<Ovijhjlg<Ovijhjlg<Ovijhjlg<Ovijhz<z<z<z<!!!!

nujv!uqjkbqe<!dm<Hxk<kqe<!ou{<jlbie!kck<khGkqg<G!v0Oh;!-ke<!Feqbqz<!
sqxqbKjt!dt<tK!-kx<G!jlg<Ovijhz<!NGl</!

27/! Oux<xqmOuIgt<Oux<xqmOuIgt<Oux<xqmOuIgt<Oux<xqmOuIgt<!!!!

! ! ofz<zqz<!Okie<Xl<!LjtOuI!OuIokiGkqbig!liXukqz<jz/!

! ! Ljtg<GVk<K!ncg<gEuqzqVf<K!Okie<Xl<!OuIgt<!Oux<xqmOuIgt</!

28/! -f<kqbiuqx<G!-f<kqbiuqx<G!-f<kqbiuqx<G!-f<kqbiuqx<G!ogi{<M!uvh<hm<m!outqfim<M!ohiVtikiv!Lg<gqbk<Kul<!uib<f<k!lvr<gt<!ogi{<M!uvh<hm<m!outqfim<M!ohiVtikiv!Lg<gqbk<Kul<!uib<f<k!lvr<gt<!ogi{<M!uvh<hm<m!outqfim<M!ohiVtikiv!Lg<gqbk<Kul<!uib<f<k!lvr<gt<!ogi{<M!uvh<hm<m!outqfim<M!ohiVtikiv!Lg<gqbk<Kul<!uib<f<k!lvr<gt<!
%X@%X@%X@%X@!!!!

! ! 2/!sqe<Ogiei!3/!vh<hI!4/!B,g<zqh<m<̂ <!

29/!!^<%m<mz<zl<^<%m<mz<zl<^<%m<mz<zl<^<%m<mz<zl<!!!!

! ! -K!ofz<zqe<!gVuiGl</!yVuqk<kqjzBl<!GXgqb!ns<jsBl<!ogi{<Mt<tK/!

-kqz<!yV!Ljebqz<!Ljtg<GVk<Kl<!lXLjebqz<!LjtOuVl<!dt<tK/!-kx<G!
OgizqObijvsi!we<X!ohbI/!

kuXgjt!Sm<cgim<c!hqjpkqVk<Kkz<kuXgjt!Sm<cgim<c!hqjpkqVk<Kkz<kuXgjt!Sm<cgim<c!hqjpkqVk<Kkz<kuXgjt!Sm<cgim<c!hqjpkqVk<Kkz<!!!!

2/! 2/!Lke<Lkzqz<!Okie<xqb!hig<Ciqbl<!-Obi!hig<Ciqbl<!!

! 3/!Ozg<Omi!hisqz<z^<?!siz<Olioez<zi!Ouglig!ohVg<gl<!njmBl<!

! 4/!Ozig<Omi!hisqz<z^<!hijz!kbqvig!lix<Xl<!

! 5/!wZl<HVg<gq!hig<Ciqbr<gt<!olKuig!ohVg<gnjmBl<!

!

3/! 2/!lzI!we<hK!liXhiM!njmf<k!uvl<Hjmb!utIs<sqbqje!djmb!k{<M!

! 3/!hxjugt<!n{qz<gt<!&zl<!fjmohXl<!lgvf<k!OsIg<jg!$0hqzq!!

! 4/!H,s<sqgtqeiz<!lgvf<k!OsIg<jg!w{<mOlihqzq!

!

4/! 2/! hqtUg<geqgt<! hz! yV! uqjk! ogi{<m! hGkqgtig! hqiqgqxK/! -s<sqX! hGkqgt<!
yu<ouie<Xl<!ohiqgiIh<!NGl</!

! 3/!Nh<hqz<!hpk<kqz<!fil<!d{<{g<%cb!hGkq!sjkh<hx<Xt<t!H,k<ktl<!

4/! ofz<! yVuqjk! ogi{<m! geq! yV! $zg! -jz! yV! $zg! njx! Olz<lm<m!
$x<jhbqzqVf<K!Okie<xqb!geq!

5/! 2/!li!dt<!ym<M)m<'h<*!keqg<geq/!d{<[l<!hGkq!sjkh<hx<Xt<t!fMh<hGkq!lQOsigiIh<!!

3/! lil<hpk<kqe<! dm<Okiz<! $z<! Ohie<X! dt<tkiz<! -K! keqg<geq! we<X!
njpg<gh<hMgqxK/!

!

2/ -Vuqk<kqjz! kiuv! uqjkbqz<! gi{h<hMl<! Gm<jmbie! osr<Gk<kie! ou{<jlbie!
hGkqg<G!v0Oh!we<<X!ohbI/!

3/ -Vuqk<kqjz!kiuv!uqjkbqz<!gi{h<hMl<!lqg!F{<{qb!Kjtg<G!jlg<Ovijhz<!we<X!
ohbI/!

4/ gVuqz<!k{<M!dVuiGl<!hGkqg<G!Ljtg<GVk<K!we<X!ohbI/!
5/ gVuqz<!OuI!dVuiGl<!hGkqg<G!Ljt!OuI/!
6/ Cjvmig<̂ <!kiuvk<kqz<!Hz<zqum<ml<!hih<hi^<!K~uqgtig!lixq!geq!hvu!dkUgqxK/!
7/ hiz<sl<! kiuvk<kqe<! geqgt<! dzI! ouc! geqgt<! -ju! kieqbr<G! )Nm<Omi! Oseiq*!

Ljxbqz<!ouck<K!uqjk!hvUgqxK/!
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8/ %m<Mg<geq!hz!lzI!ogi{<m!yV!lR<siqbqe<!njek<K!lzIgtqzqVf<K!dVuigqxK/!
9/ kqvt<geq! yV! lziqe<! -j{bik! hz$zg! -jzgjtg<! ogi{<m! Olz<lm<m!

$x<jhbqzqVf<K!dVuigqxK/!
:/ sif<kqbl<! kiuv! geqgt<! %iqb! ogig<gqgt<! fiBVuq! kiuv! geqgt<! H,uqkp<gt<! Feq!

%Ijlbig!dt<tK/!-K!uqzr<Ggtqe<!&zl<!hvUgqxK/!
21/ lg<gis<!Ositk<kqz<!lgvf<ks<!OsIg<jg!gix<xqe<!&zl<!fjmohXgqxK/!
22/ lg<gis<!Osit!lzIgtqe<!$zg!Lc!lgvf<k!Kgt<gjt!ohXl<!uqjkbqz<!ohiqb/!

uqiquie!uqjmbtq!)!2!lx<Xl<!5uqiquie!uqjmbtq!)!2!lx<Xl<!5uqiquie!uqjmbtq!)!2!lx<Xl<!5uqiquie!uqjmbtq!)!2!lx<Xl<!5....l<!himl<!*l<!himl<!*l<!himl<!*l<!himl<!*!!!!

!!!!

2/! leqk! hiq{ill<! gmf<k! 26! lqz<zqbe<! N{<Mgtqz<! Gxqh<hqmk<kg<g! lix<xr<gjt!
ogi{<mkig!dt<tK/!

! n/! uti<s<sq!hiq{ilk<jk!N{<M!sii<f<K!Ljxh<hMk<Kg/!

! N/! Nvl<h!giz!Gjggt<!wh<OhiK!Okie<xqbK/!

! -/! Nvl<hgiz!Oailqeqm<Mgt<!uip<U!Gxqk<K!wPKg/!

!!!! )n*)n*)n*)n*!!!! uti<s<sq!hiq{ill<!N{<M!sii<f<K!ujgh<hMk<Kkz<uti<s<sq!hiq{ill<!N{<M!sii<f<K!ujgh<hMk<Kkz<uti<s<sq!hiq{ill<!N{<M!sii<f<K!ujgh<hMk<Kkz<uti<s<sq!hiq{ill<!N{<M!sii<f<K!ujgh<hMk<Kkz<!!!!

! !

N{<Mgt<N{<Mgt<N{<Mgt<N{<Mgt<!!!! leqk!hiq{ill<leqk!hiq{ill<leqk!hiq{ill<leqk!hiq{ill<!!!!

2! 26!lqz<zqbe<!N{<MgTg<G!Le<!
Nh<hqiqg<giuqz<!uip<f<k!leqk!
dmzjlh<jhg<!ogi{<m!Gvr<Ggt<!.!
ogiiqz<zi?!sql<he<sq!

3! 4!-!5!lqz<zqbe<!N{<MgTg<G!Le<! leqk!Le<Oeicgt<!.!Oailqeqm<Mgt<!

4! 2/6!lqz<zqbe<!N{<MgTg<G!Le<!
lilqs!d{<{q!leqki<!.!OaiOli!
Wvg<m<m^<!

5! 2!lqz<zqbe<!N{<MgTg<G!Le<! fqbie<mi<kz<!leqki<gt<!

6! djxheqg<!gizl<! NIg<gqOaiOlioshqbe<gt<!

7! 86?111!-!21?111!N{<MgTg<G!Le<! kx<giz!OaiOlioshqbe<gt<!

8! 29?111!N{<MgTg<G!Le<! Gjggtqz<!uiPl<!leqki<gt<!

9! 21?111!N{<MgTg<G!Le<!
leqk!hiq{ill<!okimr<gqbK!!

)kx<giz!leqke<*!

!

! )N*!Nvl<h!giz!Gjggtqe<!Okix<xl<!;!

! SliI! 29?111! N{<MgTg<G! Le<! Okie<xqe/! -g<Gjggtqz<! uip<f<Kl<!
uqzr<Ggjt!Oum<jmbicBl<!uf<kei<!

! )-*! Nvl<h!giz!Oailqeqm<Mgtqe<!uip<g<jg!;!

4! -! 5! lqz<zqbe<! N{<MgTg<G! Le<ei<! leqke<! Ohie<x! Oailqeqm<Mgt<! )leqk!
Le<Oeicgt<*!gqpg<G!Nh<hqiqg<giuqx<G!uf<kei</!

-uIgt<!hpr<gjt!d{<Ml<?!gx<gtiz<!Ne!NBkr<gjt!hbe<hMk<kqBt<tei</!

-ui<gt<! 5! nc! dbvl<! djmbui<gtigUl<?! fqlqi<f<k! fjm! ogi{<mui<gtigUl<!
-Vf<Kt<tei</!

-ui<gt<! leqkVg<G! yh<hie! -bz<jh! ogi{<cVf<kkiz<! -ui<gt<! OaiOli!
oahqzq^<!we<xjpg<gh<hm<mei</!

!!!!

3/3/3/3/!!!! n/n/n/n/!!!! geq!dVuiGl<!fqgp<s<sqjb!%X/geq!dVuiGl<!fqgp<s<sqjb!%X/geq!dVuiGl<!fqgp<s<sqjb!%X/geq!dVuiGl<!fqgp<s<sqjb!%X/!!!!

!!!! N/N/N/N/!!!! -f<fqgp<s<sqbqje!SVg<glig!-f<fqgp<s<sqbqje!SVg<glig!-f<fqgp<s<sqbqje!SVg<glig!-f<fqgp<s<sqbqje!SVg<glig!uquiq/uquiq/uquiq/uquiq/!!!!

!!!! -/-/-/-/!!!! -f<fqgp<s<sqbqjeg!Gxqg<Gl<!hmk<kqje!ujvf<K!higr<gjtg<!Gxq/-f<fqgp<s<sqbqjeg!Gxqg<Gl<!hmk<kqje!ujvf<K!higr<gjtg<!Gxq/-f<fqgp<s<sqbqjeg!Gxqg<Gl<!hmk<kqje!ujvf<K!higr<gjtg<!Gxq/-f<fqgp<s<sqbqjeg!Gxqg<Gl<!hmk<kqje!ujvf<K!higr<gjtg<!Gxq/!!!!

! )n*! geq!dVuiGkz<!;geq!dVuiGkz<!;geq!dVuiGkz<!;geq!dVuiGkz<!;!!!!geqgt<!gVUVkzqe<!uqjtuig!dVuigqxK/!
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! )N*! geq! dVuiGkz<! fqgp<U! ;geq! dVuiGkz<! fqgp<U! ;geq! dVuiGkz<! fqgp<U! ;geq! dVuiGkz<! fqgp<U! ;!!!! lgvf<kK~t<! $z<LcbqzqVf<K! Ljtg<g!
Nvl<hqg<gqxK/! lgvf<kk<! kitqz<! -v{<M! osz<gt<!dt<te/!dmz<! osz<! )ohiqbK*!dx<hk<kq!
osz<!)n*!o\eOvcu<!osz<!)sqxqbK*/!!

dmz<! osz<!Ljtk<K!$z<k<k{<M!upqbig!yV! fQ{<m!Gpib<! Ohiz<! gVh<jhjb!
Ofig<gq!uti<gqxK/!-kx<G!lgvf<kg<!Gpz<!we<X!ohbi</!

dx<hk<kq!osz<!lgvf<kg<!Gpzqz<!hqiqf<K!-v{<M!N{<!Oglqm<Mgtig!liXgqe<xe/!

!!!! !!!! gVUVkz<!;gVUVkz<!;gVUVkz<!;gVUVkz<!;!!!!

lgvf<kg<!Gpz<!gVh<jhbqz<!Fjpf<kUme<!oucg<gqxK/!-kqzqVf<K!yV!N{<!Oglqm<!
yV! n{<mk<KmEl<! lx<oxiV! N{<! Oglqm<! -v{<mil<! fqjz! dm<gVUme<!
-j{gqxK/!-kx<G!gVUVkz<!we<X!ohbi</!

LPjlbjmf<k! gVUx<x! Lm<jmg<gV! “jsOgim<”! we<X! ohbI/! -K! gVuig!
uti<gqxK/!

-vm<jmg<!gVUVkz<!;-vm<jmg<!gVUVkz<!;-vm<jmg<!gVUVkz<!;-vm<jmg<!gVUVkz<!;!!!!

-v{<mil<! fqjz! dm<gV! -Vjlbk<! ke<jlBjmbK/! -f<k! -Vjlb! )2n*!
dm<gVUme<!yVjlb!)n*!N{<!OglQm<!-j{gqxK/!-kx<G!&uqj{U!)3n*!we<X!
ohbi</!

-f<k! &uqj{uqe<! &zl<! dVuiGl<! dm<gV! gVU,{<! weh<hMl</! -K! utVl<!
gVuqx<G!Dm<mk<jk!ntqg<gqxK/!

-v{<M! N{<! OglQm<Mgtqz<! ye<X! n{<mk<KmEl<! lx<oxie<X! -v{<mil<! fqjz!
dm<gVUmEl<!-j{uK!-vm<jmg<!gVUVkz<!weh<hMl</!

! )-*! hml<!;hml<!;hml<!;hml<!;!

!

!

!

!

!

!

!

!

!

4/! H,g<Gl<! kiuvr<gtqz<!H,g<Gl<! kiuvr<gtqz<!H,g<Gl<! kiuvr<gtqz<!H,g<Gl<! kiuvr<gtqz<! fjmohXl<! hizqeh<! ohVg<g!fjmohXl<! hizqeh<! ohVg<g!fjmohXl<! hizqeh<! ohVg<g!fjmohXl<! hizqeh<! ohVg<g!
Ljxbqz<!=MhMl<!-v{<M!fqgp<Ugjt!wPKg/Ljxbqz<!=MhMl<!-v{<M!fqgp<Ugjt!wPKg/Ljxbqz<!=MhMl<!-v{<M!fqgp<Ugjt!wPKg/Ljxbqz<!=MhMl<!-v{<M!fqgp<Ugjt!wPKg/!!!!

!!!! n/n/n/n/!!!! Lkz<!fqgp<U!lx<Xl<!nux<xqe<!ujggjt!uquiq/Lkz<!fqgp<U!lx<Xl<!nux<xqe<!ujggjt!uquiq/Lkz<!fqgp<U!lx<Xl<!nux<xqe<!ujggjt!uquiq/Lkz<!fqgp<U!lx<Xl<!nux<xqe<!ujggjt!uquiq/!!!!

!!!! N/N/N/N/!!!! nkeqe<!fe<jl?!kQjlgjt!wPKg/nkeqe<!fe<jl?!kQjlgjt!wPKg/nkeqe<!fe<jl?!kQjlgjt!wPKg/nkeqe<!fe<jl?!kQjlgjt!wPKg/!!!!

!!!! hizqeh<!ohVg<g!fqgp<Ughizqeh<!ohVg<g!fqgp<Ughizqeh<!ohVg<g!fqgp<Ughizqeh<!ohVg<g!fqgp<Ugt<!;t<!;t<!;t<!;!!!!

! H,g<Gl<!kiuvr<gtqz<!hizqeh<!ohVg<gk<kqz<!-v{<M!fqgp<Ugt<!fjmohXgqxK/!

! i)!!!lgvf<ks<!Osi<g<jg! ! ii)!!gVUVkz<!

! )n*! lgvf<ks<!Osi<g<jglgvf<ks<!Osi<g<jglgvf<ks<!Osi<g<jglgvf<ks<!Osi<g<jg!!!!

! lgvf<ks<! Osi<g<jg! we<hK! lgvf<kh<! jhbqz<! dt<t! lgvf<kk<K~t<! $z<Lcjb!
njmukiGl</!-f<fqgp<U!gix<X?!fQi<!lx<Xl<!H,s<sqgt<!&zl<!fjmohXgqxK/!

!!!! ujggt<!;ujggt<!;ujggt<!;ujggt<!;!!!!

! ! i)!!!ke<!lgvf<ks<!Osi<g<jg! ii)!!nbz<!lgvf<ks<!Osi<g<jg!

!!!! !!!! ke<!lgvf<ks<!Osi<g<jg!!)Nm<Omi!Oglq*ke<!lgvf<ks<!Osi<g<jg!!)Nm<Omi!Oglq*ke<!lgvf<ks<!Osi<g<jg!!)Nm<Omi!Oglq*ke<!lgvf<ks<!Osi<g<jg!!)Nm<Omi!Oglq*!!!!

! yV! lziqe<! lgvf<k<K~t<! nOk! lziqe<! $zg! Lcjb! njmuK! )nz<zK*! nOk!
kiuvk<jk! sii<f<k! lx<oxiV! lziqe<! $p<Lcjb! ose<xjmBl<! fqgp<s<sqbiGl</! -K!
Nm<omi!Oglq!we<xjpg<gh<hMl</!

! nbz<!lgvf<ks<!Osi<g<jg!)nz<Ozi!Oglq*nbz<!lgvf<ks<!Osi<g<jg!)nz<Ozi!Oglq*nbz<!lgvf<ks<!Osi<g<jg!)nz<Ozi!Oglq*nbz<!lgvf<ks<!Osi<g<jg!)nz<Ozi!Oglq*!!!!

! nbz<!lgvf<ks<!Osi<g<jg!we<hK!yV!lziqe<!lgvf<kk<!K~t<!lx<oxiV!kiuv!lziqe<!
$z<! Lcjb! njmuK! )nz<zK*! yV! lziqe<! lgvf<kk<! K~t<! nOk! -ek<jks<!
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sii<f<k!lx<ofiV!kiuvk<qe<!$z<!Lcjb!njmukiGl</!-K!nz<Ozi!Oglq!we<Xl<!
njpg<gh<hMl</!

!

)N*)N*)N*)N*!!!!ke<!lgvf<ks<!Osi<g<jg!;ke<!lgvf<ks<!Osi<g<jg!;ke<!lgvf<ks<!Osi<g<jg!;ke<!lgvf<ks<!Osi<g<jg!;!!!!

!!!! fe<jlgt<!;fe<jlgt<!;fe<jlgt<!;fe<jlgt<!;!!!!

i. -Vhiz<!lzi<gtqz<!g{<ch<hig!fjmohXl</!

ii. Hxg<giv{qgjt!sii<f<kqVg<g!nusqblqz<jz/!

iii. lgvf<kk<!K~t<gt<!uQ{iukqz<jz/!

!!!!

!!!! kQjljlgt<!;kQjljlgt<!;kQjljlgt<!;kQjljlgt<!;!!!!

i. Gjxf<k!w{<{qg<jgbqz<!uqjkgt<!dVuiGl</!

ii. Hkqb!ujg!kiuvr<gt<!dVuigiK/!

iii. gVU,{<! Gjxuig! -Vh<hkiz<! -ke<! &zl<! dVuiGl<! kiuvr<gt<! lqgUl<!
fzqujmf<k!fqjzbqz<!-Vg<Gl</!

iv. kiuvr<gt<!hch<hcbig!ljxb!OfiqMl</!

!!!!

!!!! nbz<!lgvf<ks<!Osi<g<jg;nbz<!lgvf<ks<!Osi<g<jg;nbz<!lgvf<ks<!Osi<g<jg;nbz<!lgvf<ks<!Osi<g<jg;!!!!

i. uqjkgt<!Ljtk<K!kqmlie!kiuvr<gtig!utVl</!

ii. Hkqb!vgr<gt<!dVuiGl</!

iii. uqjkgt<!fe<G!Ljtg<Gl<!kqxjeh<!ohx<xqVg<Gl</!

!

5/! gVUVkzgVUVkzgVUVkzgVUVkzqe<! uqjtuig! dVuiuK! geq?! gVUVkz<! fjmohxilz<! WOkEl<! geq!qe<! uqjtuig! dVuiuK! geq?! gVUVkz<! fjmohxilz<! WOkEl<! geq!qe<! uqjtuig! dVuiuK! geq?! gVUVkz<! fjmohxilz<! WOkEl<! geq!qe<! uqjtuig! dVuiuK! geq?! gVUVkz<! fjmohxilz<! WOkEl<! geq!
dVuigqxki!@!geqgt<!ujgh<him<ce<!nm<muj{jbk<!kVg/dVuigqxki!@!geqgt<!ujgh<him<ce<!nm<muj{jbk<!kVg/dVuigqxki!@!geqgt<!ujgh<him<ce<!nm<muj{jbk<!kVg/dVuigqxki!@!geqgt<!ujgh<him<ce<!nm<muj{jbk<!kVg/!!!!

!!!! geqUVkz<!fjmohxilz<!geq!dVuGkz<geqUVkz<!fjmohxilz<!geq!dVuGkz<geqUVkz<!fjmohxilz<!geq!dVuGkz<geqUVkz<!fjmohxilz<!geq!dVuGkz<!!!!

! gVUVkz<! fjmohxilOzOb! geqgt<! dVuigqe<xe</! -kx<G! gVUxig<! geqbikz<! )n*!
hii<k<kqOei!gii<hqg<!geqgt<!we<X!ohbi</!

! w/gi!;!uqjkbqz<zi!kqvim<js?!ogib<bi!

!!!! geqgt<!ujgh<him<ce<!nm<muj{!;geqgt<!ujgh<him<ce<!nm<muj{!;geqgt<!ujgh<him<ce<!nm<muj{!;geqgt<!ujgh<him<ce<!nm<muj{!;!!!!

geq!

!

! ! keqg<geq! ! ! ! kqvt<geq! ! ! %m<Mg<geq!

!

sjkh<hx<Xt<t!geq! ! dzi<geq! ! ! !!!OsiOvisq^<! jsOgie^<!

!

LPsjkg<!geq!dt<!ym<Ms<!! !!!dzi<oucgeq! !!dzi<oucbig<geq!!hqtUg<geq!

! ! ! ! sjkg<!geq!

2/!ohIiq! ! ! !!)m<'h<*! !!2/!-VHxoucgeq!!2/!ngQe<! ! 2/!oziole<ml<!

3/!oa^<ohiqcbl<! ! ! !!!!)oz%l<*!! !!3/!Ogiqbih<sq^<! 3/!gqiqOli!gii<h<!

4/!Ohil<! ! ! ! ! !!3/!yVHx!oucgeq!4/!sqh<osz<zi!! 4/!ovg<li!

5/!ohh<Ohi!! ! ! !!4/!gih<$z<!! !!5/!ogim<jm!

!

! ! ! ! ! njxouc!geq! !kMh<H!Sui<!!!!!njx!oucgeq!

!
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6/! -Vuqk<kqjz!kiuv!uqjkbqe<!njlh<jh!uquiq/!

! !

!

!

!

!

! ! nujv! uqjk! kck<k?! m<jm! ucul<! ogi{<mK/! fQtuim<cz<! yVHxl<! ujtf<Kl<!

wkqi<Hxl<!Guqf<Kl<!dt<tK/!!

! ! fQt<um<mk<kqz<! ou{<jlbie!sx<X!kck<k!njlh<H!dt<tK/!-kx<G! vi0Oh!we<X!

ohbi</!

! ! vi0Ohbqe<!Feqbqz<! sqxqb!Kjt!dt<tK/!-kx<G!uti<Kjt!)n*!jlg<Ovi0jhz<!

we<X!ohbi</!

! ! gV! uqjkBjxbiz<! $ph<hm<Mt<tK/! gVuqz<! jlb! ns<S! dt<tK/! -kEme<!

sjkh<hx<Xt<t!-V!uqjkbqjzgt<!-j{f<Kt<tK/!jlb!ns<sqe<!yV!Ljebqz<!Ljt!

OuVl<!lX!Ljebqz<!Ljtg<!GVk<Kl<!dt<tK/!

! ! Ljtg<! GVk<kqz<! sqxqb! Gm<jmbie! jlbk<! k{<M?! lqgs<! sqxqb! olim<M! lx<Xl<!

Guqf<k!-v{<M!sqxqb!-jzgTl<!dt<tK/!
!

7/! kqvt<geq?!%m<Mg<!geq!kGf<k!wMk<Kg<!gim<MgTme<!yh<hqMg/!

! !

u/w{<u/w{<u/w{<u/w{<!!!! kqvt<geqkqvt<geqkqvt<geqkqvt<geq!!!! %m<Mg<!geq%m<Mg<!geq%m<Mg<!geq%m<Mg<!geq!!!!

2!

Olz<lm<m!$x<jh!ogi{<m!-j{bik!
$z<!-jzgt<!dt<t!keq!H,uqzqVf<K!
dVuiuK/!

w/gi!;!ofm<czqr<gl<!

lR<siqbqz<! dt<t! wz<zi! lzi<gTl<!
sjkh<hx<Xt<tkig! lixq! lqgUl<!
ofVg<glig! njlf<K! geqbig!
liXgqxK/!

w/gi!;!hzi!

3!
yV! gil<hqz<! hz! geqgt<! Osi<f<K!
ogik<kig!gi{h<hMl</!

hzig<! gil<H! kck<K! sjkh<!
hx<Xjmbkig!liXgqxK/!

4! lzm<M!lzi<gt<!gi{h<hMl<!
lzm<M! lzi<gt<! d{<[l<!
H,uqkp<gTg<gqjmbqz<!gi{h<hMl</!!

5! geqjbs<!Sx<xq!Lm<gt<!gi{h<hMl<! Lm<gt<!gi{h<hmiK!

6! geqk<Okiz<!-Xg<glig!gi{h<hMl</!
geqk<Okiz<! jh! Ohie<X! yV!
uqjkBme<!gi{h<hMl<!
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Ntjpapay;Ntjpapay;Ntjpapay;Ntjpapay;    

24/!gii<hEl<!nke<!Osi<lr<gTl24/!gii<hEl<!nke<!Osi<lr<gTl24/!gii<hEl<!nke<!Osi<lr<gTl24/!gii<hEl<!nke<!Osi<lr<gTl << <<!!!!

2/! gii<he<!K!lx<Xl<!L!Nx<xz<!lm<mk<kqz<!dt<t!wzg<m<vie<gtqe<!w{<{qg<jgjb!kVg/!
    Ans:  K = 2     L = 4 

3/! leqkeqe<!dmzjlh<H!____!Osi<lr<gtiz<!NeK/!! Ans:  giIhe<!

4/! uip<uqe<!Oukqbqbz<!we<X!njpg<ghMuK!wK!@!Ans:  gii<he<!)giql*!Oukqbqbz<!

5/! giqls<!Osi<lr<gt<!we<hK!____!

! ! Ans:  dbqVt<t!ohiVm<gtqzqVf<K!gqjmg<Gl<!gii<heqe<!Osi<lr<gt<!

6/! -e<xqbjlbi!uqjsg<!ogit<jgjb!outqbqm<mui<!bii<!@!Ans:  ohi<sqzqb^<!

7/! giqls<!Osi<lk<jk!Lke<!Lkzqz<!Osikjes<!sijzbqz<!kbiiqk<kui<!bii<!@!

! Ans:  ! 0hqovcg<!Oaizi<!

8/!! giIheqe<!wzg<m<vie<!njlh<H!uib<h<hiM!kVg!!Ans:  IS
2
,  2S

2
,  2P

2
, 

 
 

8.  OgigqE~I!juvk<kqe<!fqjx!we<e@!Ans:  32/79!gqvil<!!

:/!! giIheqe<!HxOux<Xjl!ucur<gt<!biju@!Ans:  juvl<?!gqvijhm<?!0Hz<ziqe<!!

21/! gqvijhm<!nOziglig!-Vf<kiZl<!lqe<sivk<jk!gmk<KgqxK/!-K!____e<!giv{lig!
gmk<KgqxK/!)keqk<k!wzg<mvie<gt<!/!hqj{h<H!wzg<mvie<gt<*!!

! ! Ans:  !keqk<k!wzm<g<vie<gt<!!

21a/! gqvi0jhm<cz<!dt<t!giv<he<!nMg<Ggt<!wf<k!uqjsbiz<!hqj{h<Hx<X!dt<tK@!
ui{<mv<uiz^<<!uqjsui{<mv<uiz^<<!uqjsui{<mv<uiz^<<!uqjsui{<mv<uiz^<<!uqjs!

22/!!0Hz<ziqe<!ucul<!we<e@!! Ans:  giz<hf<K!ucul<!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

23/! hg<lqeq^<mI!0Hz<ziqe<!____ e<!HxOux<Xjl!ucul</!)jfm<v\e<,!giIhe<?!gz<hI*!

! ! hkqz<!;!giIhe<!

24/! Hz<ziQe<!giIheqz<!wk<kje!n[g<gt<!dt<te@!!Ans:  !!!!71!71!71!71!!

25/! giIhe<!OsIlr<gt<!Gjxf<k!dVGfqjzjbBl<?!ogikqfqjzjbBl<!ohx<xqVh<hK!We<@!
! !!Ans:  giIheqe<!OsIlr<gt<!sgh<hqj{h<jh!ohx<xqVh<hkiz</!giIheqe<!OsIlr<gt<!sgh<hqj{h<jh!ohx<xqVh<hkiz</!giIheqe<!OsIlr<gt<!sgh<hqj{h<jh!ohx<xqVh<hkiz</!giIheqe<!OsIlr<gt<!sgh<hqj{h<jh!ohx<xqVh<hkiz</!!!!!

26/!!giIhe<!OsIlr<gt<!wiqBl<!OhiK!outquVl<!uiB@!! Ans:  giIhe<!giIhe<!giIhe<!giIhe<!....!!!!jm!jm!jm!jm!-!!!!Ng<jsM/Ng<jsM/Ng<jsM/Ng<jsM/!!!!

27/!!Nz<gaiz<!Ng<sq\Oex<xl<!njmBl<!OhiK!gqjmh<hK!wK@!

! ! Ans:  wk<keibqg<!nlqzl</wk<keibqg<!nlqzl</wk<keibqg<!nlqzl</wk<keibqg<!nlqzl</!!!!

28/! wk<keiz<!Ng<sq\Oex<xl<!njmBl<!OhiK!uqjeB,g<gqbig!hbe<hMuK!wK@!

! ! Ans:  KMnO4!!!![ohim<misqbl<!hIlir<gOem<ohim<misqbl<!hIlir<gOem<ohim<misqbl<!hIlir<gOem<ohim<misqbl<!hIlir<gOem<]!!!!!!!!!!!!!!!!!!!!!!!!

29/! =k<kQe<!)fqjxUxi!jam<Ovi!giIhe<*!yMg<gl<!njmBl<!OhiK!gqjmg<Gl<!OsIll<!wK@!

! ! Ans =k<Oke</=k<Oke</=k<Oke</=k<Oke</!!!!

2:/! =k<kQe<!yMg<gljmBl<!OhiK!uqjeB,g<gqbig!osbz<hMuK!wK@!

! ! fqg<gfqg<gfqg<gfqg<gz<!z<!z<!z<![nnnn] hOzcbl</hOzcbl</hOzcbl</hOzcbl</!!!!

31/! nz<gUxiz<!Osicbk<Kme<!hkqzqm<M!uqjeHiqf<K!kVl<!OsIll<!wK@!

! ! Osicbl<!=k<kig<j^M/Osicbl<!=k<kig<j^M/Osicbl<!=k<kig<j^M/Osicbl<!=k<kig<j^M/!!!!

32/! hcuiqjsbqz<!dt<t!nMk<kMk<k!dXh<Hgtqe<!ohiK!uqk<kqbisl<!we<e@! CH2 

33/! hcuiqjsbqz<!dt<t!nMk<kMk<k!dXh<Hgtqe<!ohiK!uqk<kqbisk<kqe<!&zg<%X!fqjx!
we<e@!! 14 amu 

34/! lQk<Okeqe<!uib<h<hmM!CH4.!nkje!okimIf<K!nMk<K!C2H6!=k<Oke</!-K!
-v{<cx<Gt<t!ohiKuie!OuXhiM!________ (CH2/C2H2) ! ! hkqz<!;!hkqz<!;!hkqz<!;!hkqz<!;!CH2 

35/! nz<Ogeqe<!ohiKuib<h<hiM!we<e@!!! nz<Oge<!nz<Oge<!nz<Oge<!nz<Oge<!= CnH2n+2!!!! !!!!

36/! nz<Ogeqe<!hqe<oeim<M!ohbi<!kVg/!! Obe<Obe<Obe<Obe<!!!!

37/! CnH2n!we<hK!wke<!ohiK!uib<h<hiM!@!! nz<gQe<nz<gQe<nz<gQe<nz<gQe<!!!!
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38/! nz<jgeqe<!ohiK!uib<h<hiM!we<e!@!! CnH2n-2 

39/! nz<jge<!GMl<hk<kqz<!dt<t!Lkz<!Osi<lk<kqe<!IUPAC!ohbi<!___!)=k<kQe</=k<jke<*!

! ! hkqz<!;!=k<jke<hkqz<!;!=k<jke<hkqz<!;!=k<jke<hkqz<!;!=k<jke<!!!!

3:/! jam<Ov!giIheqe<!-Vujggt<!biju@!

! ! 2/!fqjxUx<x!jam<Ovi!giIhe<fqjxUx<x!jam<Ovi!giIhe<fqjxUx<x!jam<Ovi!giIhe<fqjxUx<x!jam<Ovi!giIhe<!!!!!!!!!!!!3/3/3/3/!!!! fqjxUxi!jam<Ovi!giIhe<fqjxUxi!jam<Ovi!giIhe<fqjxUxi!jam<Ovi!giIhe<fqjxUxi!jam<Ovi!giIhe<!!!!

41/! fqjxUx<x!jam<Ovi!giIheqe<!OuXohbI!we<e@!!! hivihqe<gt<hivihqe<gt<hivihqe<gt<hivihqe<gt<!!!!

42/! fqjxUx<x!jam<Ovi!giIhe<gtqz<!Lkz<!OsIll<!we<e@!!lQk<Oke<lQk<Oke<lQk<Oke<lQk<Oke<!!!!

43/! nz<gQe<gtqe<!OuXohbI!we<e@!! ! ! ! yzQh<hqe<gt<yzQh<hqe<gt<yzQh<hqe<gt<yzQh<hqe<gt<!!!!

44/! -OH!okiGkqjb!uqjes<osbz<!okiGkqbig!ohx<xqVg<Gl<!giqls<!OsIlk<kqx<G!___ we<X!
ohbI/!!! Nz<gaiz<Nz<gaiz<Nz<gaiz<Nz<gaiz<!!!!

45/! Nz<gaizqe<!ohiK!uib<h<hiM!!we<e@!!   R- OH              

35. nz<geiz<!we<X!njpg<gh<hMju!wju@! ! ! Nz<gaiz<Nz<gaiz<Nz<gaiz<Nz<gaiz<!!!!

47/! Nz<cjaMgt<!ohx<Xt<t!uqjes<osbz<!okiGkq!wK@!! - CHO 

48/! gQm<Omie<!okiGkq!lx<Xl<!Nz<cjaM!okiGkqbqz<!wf<k!uqjes<osbz<!okiGkq<!
-Xkqbqz<!dt<tK/!!!!! !!!! hkqz<!;!hkqz<!;!hkqz<!;!hkqz<!;!- C = O!!!!

49/! giIhig<̂ qzqg<!nlqzk<kqz<!uqjes<osbz<!okiGkq!biK@!!-COOH 

4:/! wk<keiz<!ohVltU!wkqzqVf<K!kbiiqg<gh<hMgqxK@!! ! ssssv<g<gjvg<!v<g<gjvg<!v<g<gjvg<!v<g<gjvg<!gpqUh<hiGgpqUh<hiGgpqUh<hiGgpqUh<hiG!

51/! gpqUh<hiG!we<hK!we<e@!

! ! osxqU!lqGf<k!gVl<Hs<!sIg<gjv!gjvszqz<!-Vf<K!sIg<gjvjbh<?!hcglig<Gl<!osxqU!lqGf<k!gVl<Hs<!sIg<gjv!gjvszqz<!-Vf<K!sIg<gjvjbh<?!hcglig<Gl<!osxqU!lqGf<k!gVl<Hs<!sIg<gjv!gjvszqz<!-Vf<K!sIg<gjvjbh<?!hcglig<Gl<!osxqU!lqGf<k!gVl<Hs<!sIg<gjv!gjvszqz<!-Vf<K!sIg<gjvjbh<?!hcglig<Gl<!
OhiK!gqjmg<Gl<!lQkLt<t!Np<f<k!fqxLt<t!%p<!Ohie<x!kqvul</OhiK!gqjmg<Gl<!lQkLt<t!Np<f<k!fqxLt<t!%p<!Ohie<x!kqvul</OhiK!gqjmg<Gl<!lQkLt<t!Np<f<k!fqxLt<t!%p<!Ohie<x!kqvul</OhiK!gqjmg<Gl<!lQkLt<t!Np<f<k!fqxLt<t!%p<!Ohie<x!kqvul</!!!!

52/! gpqUh<higqz<!wk<kje!skuQkl<!sIg<gjv!)Sg<Ovi^<*!dt<tK/!! 30%!!!!Sg<Ovi^<Sg<Ovi^<Sg<Ovi^<Sg<Ovi^<!!!!

53/ fQIk<kz<!Ljxbqz<!gpqUh<higqz<!dt<t!sIg<gjv!osxqU!wf<k!ntU!fQIg<gh<hMgqxK/!

! ! sIg<gjvbqe<!osxqU!9!zqVf<K!21!skuQkl<!GjxBl<!ujv/sIg<gjvbqe<!osxqU!9!zqVf<K!21!skuQkl<!GjxBl<!ujv/sIg<gjvbqe<!osxqU!9!zqVf<K!21!skuQkl<!GjxBl<!ujv/sIg<gjvbqe<!osxqU!9!zqVf<K!21!skuQkl<!GjxBl<!ujv/!!!!

54/! =^<cx<G!Okjubie!d{U!wK@!!! ! ! ! ! jfm<v\e<jfm<v\e<jfm<v\e<jfm<v\e<!!!!

55/! wk<keiz<!kbiiqg<Gl<!OhiK!nl<Olieqbl<!hi^<Ohm<!OsIg<gh<hMuOke<@!

! ! jfm<v\e<!ntju!nkqgiqg<g/jfm<v\e<!ntju!nkqgiqg<g/jfm<v\e<!ntju!nkqgiqg<g/jfm<v\e<!ntju!nkqgiqg<g/!!!!

56/! wk<keiz<!kbiiqg<g!Okjuh<hMl<!ouh<hfqjz!! !   303k 

57/! -e<uIOm^qe<!hr<G!biK@!! Sg<Ovij^!GTg<Ogi^<!lx<Xl<!h<vg<Omi^ig!lix<Xkz</Sg<Ovij^!GTg<Ogi^<!lx<Xl<!h<vg<Omi^ig!lix<Xkz</Sg<Ovij^!GTg<Ogi^<!lx<Xl<!h<vg<Omi^ig!lix<Xkz</Sg<Ovij^!GTg<Ogi^<!lx<Xl<!h<vg<Omi^ig!lix<Xkz</!!!!

58/! GTg<Ogi^<!)n*!h<vg<Omij^!wk<keizig!lix<Xl<!ofikq!wK@!!! jsOl^<jsOl^<jsOl^<jsOl^<!!!!

59/! gpqU!fQIll<!we<xiz<!we<e@!!!

!! ! wk<kwk<kwk<kwk<keijz!kbiiqg<Gl<!OhiK!ofikqk<k!fQIll<!gpqU!fQIll<!weh<hMl</eijz!kbiiqg<Gl<!OhiK!ofikqk<k!fQIll<!gpqU!fQIll<!weh<hMl</eijz!kbiiqg<Gl<!OhiK!ofikqk<k!fQIll<!gpqU!fQIll<!weh<hMl</eijz!kbiiqg<Gl<!OhiK!ofikqk<k!fQIll<!gpqU!fQIll<!weh<hMl</!!!!

5:/! gPU!fQIlk<kqz<!dt<t!Nz<gaizqe<!ntU!we<e@!!15%!!!!Lkz<!Lkz<!Lkz<!Lkz<!18%!!!!

61/! wiqsivibl<!we<xiz<!we<e@!

! wk<keizqe<!fQI!gjvsz<!wk<keizqe<!fQI!gjvsz<!wk<keizqe<!fQI!gjvsz<!wk<keizqe<!fQI!gjvsz<!95.5%!!!!wk<keijzBl<?!wk<keijzBl<?!wk<keijzBl<?!wk<keijzBl<?!4.5%!!!!fQjvBl<!ohx<Xt<tK/!fQjvBl<!ohx<Xt<tK/!fQjvBl<!ohx<Xt<tK/!fQjvBl<!ohx<Xt<tK/!
wiqsibl<!weh<hMl</wiqsibl<!weh<hMl</wiqsibl<!weh<hMl</wiqsibl<!weh<hMl</!!!!

62/! keq!Nz<gaiz<!we<hK!wK@!! ! 100%!!!!K~b!Nz<gaiz<!K~b!Nz<gaiz<!K~b!Nz<gaiz<!K~b!Nz<gaiz<!!!!!

63/! wk<keizqe<!ogikqfqjz!we<e@!! ! 462462462462k!!!!

64/! hqjpjb!siqosb<g/!

n*!wk<keiz<!&zg<%xqEt<!fQI!fQg<gl<!Wx<hm<M!jmolk<kqz<!=kI!gqjmg<gqxK/!

! ! &zg<%xqEt<!!!!!&zg<%xqEt<!!!!!&zg<%xqEt<!!!!!&zg<%xqEt<!!!!!!!!!!!!!!!!!!!!!&zg<%XgTg<gqjmOb&zg<%XgTg<gqjmOb&zg<%XgTg<gqjmOb&zg<%XgTg<gqjmOb!!!!

65/! dbqiqbz<!likqiqgjt!hiKgig<g!hbe<hMuK!wK@!! ! wk<kqz<!Nz<gaiz<wk<kqz<!Nz<gaiz<wk<kqz<!Nz<gaiz<wk<kqz<!Nz<gaiz<!!!!!!!!

66/! olk<keiz<!dmzqz<!nkqglieiz<!hikqg<gh<hMl<!hGkq!wK@! ! g{<!fvl<H/g{<!fvl<H/g{<!fvl<H/g{<!fvl<H/!!!!

67/! hz!ujg!hpr<gtqz<!ohiKuig!gi{h<hMl<!nlqzl<!wK@!! !

!! ! wk<keibqg<!nlqzl<!wk<keibqg<!nlqzl<!wk<keibqg<!nlqzl<!wk<keibqg<!nlqzl<!(CH3COOH)!!!!

68/! wk<keibqg<!nlqzk<kqe<!ogikqfqjz!we<e@!! !  391K 

69/! g<Otsqbz<!nsqm<cg<!nlqzl<!we<xiz<!we<e@!!!!!

!! [K~b!heqg<gK~b!heqg<gK~b!heqg<gK~b!heqg<gm<c!Ohie<x!wk<keibqg<!nlqz!hcgr<gt<m<c!Ohie<x!wk<keibqg<!nlqz!hcgr<gt<m<c!Ohie<x!wk<keibqg<!nlqz!hcgr<gt<m<c!Ohie<x!wk<keibqg<!nlqz!hcgr<gt<]!!!!
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6:/! wk<keibqg<!nlqzl<!dOzigk<Kme<!uqjeHiqBl<!OhiK!outqObXl<!uiB!wK@!!
jam<v\e<jam<v\e<jam<v\e<jam<v\e<!!!!

71/! wk<keibqg<!nlqzl<!giIhOem<!lx<Xl<!jh!–!giIhOem<Mme<!uqjeHiqf<K!outqObXl<!
uiB!wK@! ! !! ! giIhe<!giIhe<!giIhe<!giIhe<!....!!!!jm!jm!jm!jm!–!!!!Ng<j^MNg<j^MNg<j^MNg<j^M!!!!

72/! Osimi!S{<{il<H!we<xiz<!we<e@!! ! ! 3!!!!hGkq!hGkq!hGkq!hGkq!NaOH + 1 hGkq!hGkq!hGkq!hGkq!CaO!!!!
kqmg<gzjukqmg<gzjukqmg<gzjukqmg<gzju!!!!

73/! gicbqz<!dt<t!nlqzl<!wK@!)uqeqgI*! ! ! wk<keibqg<!nlqzl<wk<keibqg<!nlqzl<wk<keibqg<!nlqzl<wk<keibqg<!nlqzl<!!!!

74/! vh<hI!hijz!ogm<ch<hMk<k!hbe<hMl<!giqls<!OsIll<!wK@!! [wk<keibqg<!nlqzl<wk<keibqg<!nlqzl<wk<keibqg<!nlqzl<wk<keibqg<!nlqzl<]!!!!
!!!!

-v{<M!lkqh<oh{<!uqeig<gt-v{<M!lkqh<oh{<!uqeig<gt-v{<M!lkqh<oh{<!uqeig<gt-v{<M!lkqh<oh{<!uqeig<gt<!;!

2/! giIhe<!sghqj{h<H!Osilr<gjt!dVuig<GgqxK!We<@giIhe<!sghqj{h<H!Osilr<gjt!dVuig<GgqxK!We<@giIhe<!sghqj{h<H!Osilr<gjt!dVuig<GgqxK!We<@giIhe<!sghqj{h<H!Osilr<gjt!dVuig<GgqxK!We<@!

! giIhe<!lf<kuiBg<gt<!wzg<m<vie<!njlh<jh!ohx!fie<G!wzg<m<vie<gjt!ohx<X!
wkqIlqe<!nbeqbigOui!nz<zK!fie<G!wzg<m<vie<gjt!-pf<K!OfIlqe<!nbeqbig!
liXuK!gcel</!weOu?!wzg<m<vie<!hr<gQm<ce<!&zl<!sgh<hqj{h<H!OsIlk<jk!
dVuig<GgqxK/!

!!!!

3/! lix<xqbl<!we<xiz<!we<e@lix<xqbl<!we<xiz<!we<e@lix<xqbl<!we<xiz<!we<e@lix<xqbl<!we<xiz<!we<e@!!!!

! yOv!&zg<%X!uib<h<hiMl<?!ouu<OuX!gm<mjlh<H?!ouu<OuX!h{<Hgt<!ogi{<m!
-v{<M!nz<zK!nkx<G!Olx<hm<m!giqls<!OsIlr<gTg<G!lix<xqbl<!we<X!ohbI/!

! ! w/gi!;!C2H6O!-ke<!lix<xqbr<gt<!! ! !

! ! 2/!wk<keiz<!C2H5OH!

! ! 3/!jmolk<kqz<!=kI!)CH3-O-CH3*!
!!!!

4/! lQk<Okeqe<!wiqkz<!uqjejb!kVg/lQk<Okeqe<!wiqkz<!uqjejb!kVg/lQk<Okeqe<!wiqkz<!uqjejb!kVg/lQk<Okeqe<!wiqkz<!uqjejb!kVg/!!!!

! lQk<Oke<!gix<xqz<!wiqBl<!OhiK!giIhe<!jm!Ng<j^M?!fQI!lx<Xl<!ouh<hk<jk!
outqbqMgqxK/!

! ! CH4  +  2O2                 CO2  +  2H2O  +!ouh<hl<!
!!!!

5/! w^<m<vig<gl<!we<xiz<!we<e@w^<m<vig<gl<!we<xiz<!we<e@w^<m<vig<gl<!we<xiz<!we<e@w^<m<vig<gl<!we<xiz<!we<e@!!!! !!!!

! wk<keiz<!wk<keibqg<!nlqzk<Kme<!nmI!sz<H,iqbqg<!nlqzk<kqe<!Le<eqjzbqz<!
wk<kqz<!wk<kOeibqm<!we<x!w^<mjv!kVgqxK/!-u<uqjeg<G!w^<m<vig<Gkz<!we<X!ohbI/!

C2H5OH  +  CH3COOH  nmI H2So4       CH3COOC2 H 5  +  H2O  !

! wk<keiz<!!wk<keibqg<!nlqzl<! wk<kqz<!wk<kOeiObm<!!
!!!!

ohiVk<Kg!ohiVk<Kg!ohiVk<Kg!ohiVk<Kg!!!!!

6/! Nz<gaiz<! ! .! -OH 

! Nz<cjaM! ! .! -CHO 

! gQm<Omie<!.! ! -  C=O 

! giIhig<sqzqg<!nlqzl<! .! COOH 

7////!!!! Nz<gaiz<! ! .! nz<geiz<!

! Nz<cjaM! ! .! nz<gOez<!

! gQm<Omie<!! ! .! nz<gOeie<!

! giIhig<sqtqg<!nlqzl<! .! nz<geibqg<!nlqzl<!

8/! olk<kqz<!Nz<gaiz<!gzf<k!sivibl<!.! 95%!wk<keiz<! +!5%olk<keiz<!

! wiqsivibl<!! ! ! ! .! 95.5%!wk<keiz<  +  4.5 fQI!

! Nx<xz<!Nz<gaiz<!! ! ! .!! ohm<Oviz<  +  wk<keiz<!

! -bz<H!ke<jl!! ! ! .! !wk<keiz<! +!hqiqce<!

! -pf<k!Nz<gaiz<!

! ! ! ohiKh<ohbI!;!ohiKh<ohbI!;!ohiKh<ohbI!;!ohiKh<ohbI!;!!!!! IUPAC 
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!!!!

9/! olk<kqz<!Nz<gaiz<!!.! olk<keiz<!!

! hiIliz<cjaM!! .! olk<kOez<!

! nsqm<Omie<! ! .! Hvh<OhOeie<!

! hiIlqg<!nlqzl<!! .! olk<keibqg<!nlqzl<!
!!!!

:/! 0Hz<ziqe<!! ! .! giz<hf<K!!

! gqvi0jhm<! ! ! .! lqVKuieK!

! juvl<! ! ! ! .! gcelieK!

! uqeqgI! ! ! .! Htq<h<H!Sju!
!!!!

dXkqh<hM<k<Kkz<!giv{ldXkqh<hM<k<Kkz<!giv{ldXkqh<hM<k<Kkz<!giv{ldXkqh<hM<k<Kkz<!giv{l<!;!

2/!

dXkqh<hMk<Kkz<dXkqh<hMk<Kkz<dXkqh<hMk<Kkz<dXkqh<hMk<Kkz<!!!! giv{l<giv{l<giv{l<giv{l<!!!!

giqls<!OsIlr<gtqz<!dt<t!
hqj{h<Hgt<!sgh<hqj{h<H!
ke<jl!djmbju!

sgh<hqj{h<hieK!
n[uqZt<t!wzg<m<vie<gt<!
hr<gqmh<hMukiz<!d{<migqxK/!

!!!!

ogiMg<gh<hm<Mt<t!sikel<!dXkqh<hMk<Kukx<Gh<!OhiKliekig!dt<tki@!

!!!! uqjm!;!uqjm!;!uqjm!;!uqjm!;!!!!!

! giIhe<!n[uqz<!fie<G!-j{kqxe<!wzg<m<vie<gt<!dt<te/!Neiz<!C
4+!nz<zK!

C
4-! nbeqgtig! liXuK! gcel</! weOu! fie<G! -j{kqxe<! wzg<m<vie<gt<! &zl<!
giIhe<! lx<x! n[g<gTme<! hr<gQm<ce<! &zl<! sgh<hqj{h<jh!dVuig<GgqxK/!NgOu?!
ogiMg<gh<hm<Mt<t!giv{l<!dXkqh<hMk<Kukx<Gh<!OhiKliekig!dt<tK/!

3/!!

dXkqh<hMk<Kkz<dXkqh<hMk<Kkz<dXkqh<hMk<Kkz<dXkqh<hMk<Kkz<!!!! giv{l<giv{l<giv{l<giv{l<!!!!

juvl<!we<hK!giIheqe<!
gcelie!HxOux<Xjl!ucul<!

NGl</!

juvk<kqZt<t!giIhe<!fie<Lgq!
ucul<!djmbK/!

!!!!

! ogiMg<gh<hm<Mt<tK!dXkqh<hMk<kZg<G!giv{l<!siqbig!dt<tki/!
!!!!

! uqjm!;!uqjm!;!uqjm!;!uqjm!;!!!!!

! dXkqh<hMk<Kkz<!giv{l<!-v{<Ml<!keqk<keqOb!siqbieju/!fie<Lgq!uculieK!
gcelie! juvk<kqe<<! ucuk<kqx<gie! siqbie! giv{lz<z! Nkziz<! giv{l<!
dXkqhMk<kZg<Gh<!ohiVk<klieK!nz<z/!!

4/! !

dXkqh<hMk<Kkz<dXkqh<hMk<Kkz<dXkqh<hMk<Kkz<dXkqh<hMk<Kkz<!!!! giv{l<giv{l<giv{l<giv{l<!!!!

Sb!sgh<hqj{h<hqe<!giv{lig!
lqg!nkqg!ntU!giIhe<!
OsIlr<gt<!dVuigqe<xe/!

giIhe<!OsIlr<gt<!HxOux<Xjl!
ucuk<kqe<!h{<Hgjth<!

ohx<Xt<te/!
!!!!

! -f<k!giv{l<!dXkqhMk<kZg<G!OhiKliekig!dt<tki@!

!!!! uqjm!;!uqjm!;!uqjm!;!uqjm!;!!!!!

! Sbsgh<hqj{h<H! lx<Xl<! HxOux<Xjl! ucur<gt<! -v{<Ml<! giIheqe<! ouu<OuX!
h{<Hgjtg<!Gxqh<hkiz<!giv{l<!dXkqhMk<kZg<Gh<!OhiKliekz<z/!

5/! !

dXkqh<hMk<Kkz<dXkqh<hMk<Kkz<dXkqh<hMk<Kkz<dXkqh<hMk<Kkz<!!!! ggggiv{l<iv{l<iv{l<iv{l<!!!!

Wk<keiz<!kie<!-bz<jh!
-ph<hkiz<!nK!Gch<hkx<G!

Wx<xK!nz<z!

Olk<keiz<!OsIh<hkiz<!
wk<keiz<!ke<!-bz<jh!

-pg<gqxK/!
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! !

! Olx<%xqb!giv{l<!dXkqh<hMk<kZg<gie!siqbie!uqtg<gli!we<hjk!siqhiIg<gUl</!

! uqjm!;uqjm!;uqjm!;uqjm!;!!!!

! dXkqh<hMk<Kkz<!lx<Xl<!giv{l<!-v{<Ml<!siq!OlZl<!giv{l<!dXkqh<hMk<kZg<G!
siqbieOk!NGl</!

!

2/! C4H10 !we<x!&zg<%X!uib<h<hiM!ogi{<m!njek<K!lix<xqbr<gjtBl<!wPkq!nkx<Giqb!
IUPAC!ohbiqMg/!!

! uqjm!;!uqjm!;!uqjm!;!uqjm!;!!!!!

lix<xqbl<lix<xqbl<lix<xqbl<lix<xqbl<!!!! ohiKh<ohbI!ohiKh<ohbI!ohiKh<ohbI!ohiKh<ohbI!!!!! IUPAC!!!!ohbIohbIohbIohbI!!!!

CH3 – CH2 – CH2 – CH3 

CH3 – CH – CH3 

 

CH3 

n!hqB,m<Ome<!

JOsi!hqB,m<Ome<!!!!

hqB,m<Ome<!

3!–!olk<kqz<!HOvih<Ohe<!

!!!!

3/3/3/3/!!!! juvl<! giIhEjmb! Hx! Oux<Xjl! ucur<gTt<! ye<xiGl</! nke<! gcek<ke<jlg<gie!juvl<! giIhEjmb! Hx! Oux<Xjl! ucur<gTt<! ye<xiGl</! nke<! gcek<ke<jlg<gie!juvl<! giIhEjmb! Hx! Oux<Xjl! ucur<gTt<! ye<xiGl</! nke<! gcek<ke<jlg<gie!juvl<! giIhEjmb! Hx! Oux<Xjl! ucur<gTt<! ye<xiGl</! nke<! gcek<ke<jlg<gie!
giv{k<jk!kVg/giv{k<jk!kVg/giv{k<jk!kVg/giv{k<jk!kVg/!

! !! juvk<kqZt<t! yu<ouiV! giIhe<! n[Ul<! lx<x! fie<G! giIhe<! n[g<gTme<!
hqj{Hx<X?!gcelie!Lh<hiqli{!njlh<jh!dVuig<GgqxK/!

!

4/! DXgib<! hkh<hMk<kZg<Gh<! hbe<hMl<! )DXgib<! hkh<hMk<kZg<Gh<! hbe<hMl<! )DXgib<! hkh<hMk<kZg<Gh<! hbe<hMl<! )DXgib<! hkh<hMk<kZg<Gh<! hbe<hMl<! )A*!we<x!*!we<x!*!we<x!*!we<x!giqls<! OsIlk<kqe<!&zg<%X!uib<h<hiM!giqls<! OsIlk<kqe<!&zg<%X!uib<h<hiM!giqls<! OsIlk<kqe<!&zg<%X!uib<h<hiM!giqls<! OsIlk<kqe<!&zg<%X!uib<h<hiM!
C2H4O2!!!! -s<OsIll<! wk<keiZme<! uqjeHiqf<K! -eqb! l{Ljmb! OsIll<! )-s<OsIll<! wk<keiZme<! uqjeHiqf<K! -eqb! l{Ljmb! OsIll<! )-s<OsIll<! wk<keiZme<! uqjeHiqf<K! -eqb! l{Ljmb! OsIll<! )-s<OsIll<! wk<keiZme<! uqjeHiqf<K! -eqb! l{Ljmb! OsIll<! )B*! jb!*! jb!*! jb!*! jb!
kVgqxK/!kVgqxK/!kVgqxK/!kVgqxK/!!!!!

! 2/!OsIll<!(A)!lx<XL<!)B*!jb!g{<Mhqc/!

! 3/!-l<Ljxbqe<!ohbovPkq!nke<!keq!sle<him<jm!wPKg/!

!

uqjm!;!uqjm!;!uqjm!;!uqjm!;!!!!!

2/ )A*!nsqm<cg<!nlqzl<!C3H3 COOH  

(B)  wk<kqz<!nsqm<Omm<!CH3COOC2H5!

  2.!-u<uqjebqe<!ohbi<!.!w^<mvig<Gkz<!uqje!

    

CH3COOH + HOC2H5  ----------------->   CH3COOC2H5 + H2O 

!!!!!)A*! ! ! ! ! )B*!

nsqcg<!nlqzl<! ! ! wk<kqz<!nsqOmm<!

! 2/! C3H6O we<x! &zg<%X! uib<h<hiMjmb! (A)! we<x! giqls<OsIll<! givl<! gzf<k!
KMnO4!Le<eqjzbqz<!Ng<sq\Oex<xljmf<K!nOk!giIhe<!w{<{qg<jgBt<t! (B)!we<x!
nlqzk<jk! kVgqxK/! OsIll<! (A)! bieK! lVk<Kuljebqz<! gibr<gjtg<! G{h<hMk<k!
hbe<hMgqxK!OsIll<!(A),(B)!jb!g{<Mhqc/!(A)jb!(B)big!lix<Xl<!Oukqs<!sle<him<jm!
kVg/!

! )A)!wk<keiz<!CH3 CH2OH!

! (B)!nsqm<cg<!nlqzl<!CH3 COOH 

 CH3CH2OH    givl<  KMnO4             CH3COOH  

 (wk<keiz<*       (O)  (nsqm<cg<!nlqzl;) 

!!!!

Jf<K!lkqh<oh{<!uqeig<gt<Jf<K!lkqh<oh{<!uqeig<gt<Jf<K!lkqh<oh{<!uqeig<gt<Jf<K!lkqh<oh{<!uqeig<gt<!!!!;;;;!!!!

2/! ogiMg<gh<hm<m!nm<muj{bqZt<t!Ogicm<m!-mr<gjt!kGf<k!&zg<%X!uib<him<cz<!

fqvh<hHl</!
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u/w{<u/w{<u/w{<u/w{<!!!! nz<Oge<!nz<Oge<!nz<Oge<!nz<Oge<!!!!! nz<gQe<!nz<gQe<!nz<gQe<!nz<gQe<!!!!! nz<jge<nz<jge<nz<jge<nz<jge<!!!!

2! C2H6!=k<Oke<! (A) / =k<kQe<! C2H2!=k<jke<!

3! (B)  /  Hovih<Ohe<! C3H6  Hovih<hQe<! (C)  /  Hovih<jhe<!

4! C4H10!hqB,m<Ome<! C4H6  hqB,m<Ce<! (D)  /  hqB,m<jme<!

! ! uqjm!;uqjm!;uqjm!;uqjm!;!!!!A : C2H4   B: C3H8   C: C3H4   D: C4H6  

3. hqe<uVueux<xqe<!ohiKh<ohbI!lx<Xl<!IUPAC!ohbIgjt!wPKg/!

! a) CH3CH2CHO    b) CH3COOH3  c) CH3-CH-CH3   d)!CH3COOH  e) HCHO   

                                     OH 

u/w{<u/w{<u/w{<u/w{<!!!! OsIll<OsIll<OsIll<OsIll<!!!! ohiKh<ohbIohiKh<ohbIohiKh<ohbIohiKh<ohbI!!!! IUPAC!!!!ohbIohbIohbIohbI!!!!

2! CH3CH2CHO Hovih<heiz<!cjaM! Hovih<hOez<!

3! CH3COCH3 nsqm<Omie<! Hovih<hOeie<!

4! CH3-CH-CH3 

OH 

JOsi!HOvih<jhz<!

Nz<gaiz<!
3.Hovih<heiz<!

5! CH3COOH nsqm<cg<!nlqzl<! wk<keibqg<!nlqzl<!

6! HCHO hiIliz<cjaM! olk<kOez<!

!!!!

uqiquie!uqjmbtq!)!6!uqiquie!uqjmbtq!)!6!uqiquie!uqjmbtq!)!6!uqiquie!uqjmbtq!)!6!Marks****!!!!
!!!!

2/! uqjes<!osbz<!okiGkq!we<xiz<!we<e!@!nke<!ujggjt!uquiq/uqjes<!osbz<!okiGkq!we<xiz<!we<e!@!nke<!ujggjt!uquiq/uqjes<!osbz<!okiGkq!we<xiz<!we<e!@!nke<!ujggjt!uquiq/uqjes<!osbz<!okiGkq!we<xiz<!we<e!@!nke<!ujggjt!uquiq/!!!!

yV!Osi<lk<kqe<! sqxh<H! h{<HgTg<G!giv{lie!Yi<!n[!nz<zK!n[g<gt<!nmr<gqb!
okiGkqg<G!uqjes<!osbz<!okiGkq!we<X!ohbi</!

ujggt<!;ujggt<!;ujggt<!;ujggt<!;!!!!

2/ Nz<gaiz<!� -OH!

3/ Nz<cjaM!�!.CHO!

4/ gQm<Omie<!!!�!C = O!

5/ gii<hig<sqzq<g<!nlqzl<!!�!.COOH!

2/!!!Nz<gaiz<Nz<gaiz<Nz<gaiz<Nz<gaiz<!

-OH! okiGkqjb! uqjes<! osbz<! okiGkqbig! ohx<Xt<t! gii<he<! Osi<lr<gt<!
Nz<gaiz<!weh<hMl</!

ohiK!uib<h<hiM!!;!!R-OH!

Nz<gaiz<!nz<geiz<!we!njpg<gh<hMgqxK/!

! 3/! Nz<cjaMNz<cjaMNz<cjaMNz<cjaM!

Nz<cjaM!we<hK!–CHO!okiGkqjb!ogi{<m!gii<he<!Osi<lr<gtiGl</!

! ! ohiK!uib<h<hiM!;!R-CHO!

! ! Nz<cjgM!nz<gOez<!weUl<!njpg<gh<hMgqxK/!

! 4/! gQm<Omie<gQm<Omie<gQm<Omie<gQm<Omie<!

gii<hjez<! okiGkq! (-CO)! okiGkqbieK! -v{<M! Nz<jgz<! okiGkqgTme<!
-j{g<gh<hm<m!gii<he<!Osi<lr<gt<!NGl</!

ohiK!uib<h<hiM!;!R-CO-R 

! gQm<Omieqe<!OuX!ohbi<!nz<gOeie</!
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! 5/! gii<hig<sqzqg<!nlqzl<gii<hig<sqzqg<!nlqzl<gii<hig<sqzqg<!nlqzl<gii<hig<sqzqg<!nlqzl<!

-COOH!okiGkqbieK!jam<v\e<!n[UmOei!nz<zK!Nz<jgz<!okiGkqBmOei!
-j{g<gh<hm<cVg<Gl</!

ohiK!uib<h<hiM!;!R – COOH!

gii<hig<sqzqg<!nlqzk<kqe<!OuX!ohbi<!nz<geibqg<!nlqzl</!

3/! ggggpqUh<!higqzqVf<K!wk<keiz<!wu<uiX!kbiiqh<hib<!@pqUh<!higqzqVf<K!wk<keiz<!wu<uiX!kbiiqh<hib<!@pqUh<!higqzqVf<K!wk<keiz<!wu<uiX!kbiiqh<hib<!@pqUh<!higqzqVf<K!wk<keiz<!wu<uiX!kbiiqh<hib<!@!!!!

! ! ofikqk<kz<!Ljxbqz<!gpqUh<!higqzqVf<K!wk<keiz<!kbiiqg<gh<hMgqxK/!

!!!! ofikqk<kz<!;ofikqk<kz<!;ofikqk<kz<!;ofikqk<kz<!;!!!!

! ofikqgt<! &zlig! yV! giqls<! Osi<lk<kqz<! olKuig! Oukquqje! fqgp<f<K! sqxqb!
&zg<%Xgt<!dVuiGuOk!ofikqk<kz<!weh<hMl</!

! gpqUg<!higqz<!30%!Sg<Ovi^<!dt<tK/!

fQi<k<kz<!;fQi<k<kz<!;fQi<k<kz<!;fQi<k<kz<!;!!!!

! gpqUh<! higqZt<t! si<g<gjvbqe<! osxqU! 8% - 10%! GjxBl<! ujv! fQiqeiz<!
fQi<g<gh<hMgqxK/!

nl<Olieqbl<!dh<H!Osi<k<kz<!;nl<Olieqbl<!dh<H!Osi<k<kz<!;nl<Olieqbl<!dh<H!Osi<k<kz<!;nl<Olieqbl<!dh<H!Osi<k<kz<!;!!!!

! =^<m<cx<G! Okjubie! jfm<v\e<! d{uqx<gig! nl<Olieqbl<! sz<Ohm<! nz<zK!
nl<Olieqb<!hi^<Ohm<!Osi<g<gh<hMgqxK/!

=^<m<!Osi<k<kz<!=^<m<!Osi<k<kz<!=^<m<!Osi<k<kz<!=^<m<!Osi<k<kz<!;;;;!!!!

! Olx<g{<m! gjvsz<! =^<m<! Osi<g<gh<hm<M?! 414k! ouh<hfqjzbqz<! sqz! fim<gTg<G!
ofikqk<kz<!okim<cbqz<!jug<gh<hMgqxK/!

! =^<m<cz<! dt<t! -e<ui<Om^<! Sg<Ovij^! GTg<Ogi^<! lx<Xl<! h<vg<Omi^ig!
lix<XgqxK/!

! ! ! ! !-e<ui<Om^<!

  C12H22O11 + H2O --------------------> C6  H12  O6      +     C0  H12  O6 

! !!!Sg<Ovi^<! ! ! !!GTg<Ogi^<!!!!h<vg<Omi^<!

! jsOl^<!ofikq!GTg<Ogi^<!)n*!h<vg<Omij^!wk<keizig!lix<XgqxK/!

! ! ! !!!jsOl^<!

  C6  H12  O6  -------------------->      2C2  H5  OH      +     2Co2 

! ! ! !!! ! ! wk<keiz<!

! gpqU!fQi<lk<jk!gib<s<sq!ucuk<kz<!;gpqU!fQi<lk<jk!gib<s<sq!ucuk<kz<!;gpqU!fQi<lk<jk!gib<s<sq!ucuk<kz<!;gpqU!fQi<lk<jk!gib<s<sq!ucuk<kz<!;!!!!

! ofikqk<k! fQi<ll<! )15 to 18%! Nz<gaiz<*! hqe<eg<! gib<s<sq! uck<kZg<G!
dm<hMk<kh<hMgqxK/!

! Wk<keizqe<! fQi<! gjvsz<! :6/6%! wk<keiZl<! 5/6%! fQi<! dt<tK/! -K! wiq! sivibl<!
weh<hMl</!

! Wiqsivibl<!6.zqVf<K!7!l{q!Ofvr<gt<!S{<{il<H!gz<zqe<!lQK!gib<s<sq!ucg<gh<hm<M!
23!l{q!ujv!jug<gh<hMgqxK/!

! -kje! gib<s<sq! ucg<Gl<! OhiK! 211%! K~b! Nz<gaiz<! gqjmg<gqxK/! -K! keq!
Nz<gaiz<!weh<hMl</!

4/4/4/4/!!!! i.!!!! wk<keibqg<!nlqzl<!wu<uiX!kbiiqh<hib<!@wk<keibqg<!nlqzl<!wu<uiX!kbiiqh<hib<!@wk<keibqg<!nlqzl<!wu<uiX!kbiiqh<hib<!@wk<keibqg<!nlqzl<!wu<uiX!kbiiqh<hib<!@!!!!

!!!! ii.!!!! gii<hig<sqz<!fQg<gl<!uqje!kVg/gii<hig<sqz<!fQg<gl<!uqje!kVg/gii<hig<sqz<!fQg<gl<!uqje!kVg/gii<hig<sqz<!fQg<gl<!uqje!kVg/!!!!

!!!! iii. wk<keibqg<!nlqzk<kqe<!hbe<gjt!%X/wk<keibqg<!nlqzk<kqe<!hbe<gjt!%X/wk<keibqg<!nlqzk<kqe<!hbe<gjt!%X/wk<keibqg<!nlqzk<kqe<!hbe<gjt!%X/!!!!

! i.!!!! wk<keibqg<!nlqzl<!kbiiqk<kz<!;wk<keibqg<!nlqzl<!kbiiqk<kz<!;wk<keibqg<!nlqzl<!kbiiqk<kz<!;wk<keibqg<!nlqzl<!kbiiqk<kz<!;!!!!

! wk<keijz! givl<! gzf<k! KMnO4! nz<zK! nlqzl<! gzf<k! K2Cr2O7!
gjvsjzg<! ogi{<M! ng<sq\Oex<xl<! njmbs<! osb<kiz<! wk<keibqg<! nlqzl<!
gqjmg<Gl</!

! ! ! !!!Ng<sq\Oex<xl<!

  CH3CH2OH      -------------------->    CH3  COOH      +     H2O 

! !wk<keiz<!! !!! !!wk<keibqg<!nlqzl<<  + !fQv<!!!!!
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 ii.!!!! gii<hig<sqz<!fQg<gl<!;gii<hig<sqz<!fQg<gl<!;gii<hig<sqz<!fQg<gl<!;gii<hig<sqz<!fQg<gl<!;!!!!

! wk<keibqg<! nlqzk<kqe<! Osicbl<! dh<jh! Osimi! S{<{il<Hme<! Osi<k<K!
$MhMk<Kl<OhiK!lQk<Oke<!uiB!dVuigqxK/!

! ! ! ! !NaOH / Cao!

  CH3COONa          --------------------> CH4     +    Na2 Co3 

 iii.!!!! wk<keibqg<!nlqzkwk<keibqg<!nlqzkwk<keibqg<!nlqzkwk<keibqg<!nlqzk<kqe<!hbe<gt<<kqe<!hbe<gt<<kqe<!hbe<gt<<kqe<!hbe<gt<!!!!;;;;!!!!

2/ gic!)uqeqgi<*!kbiiqg<gh<!hbe<hMgqxK/!

3/ -vh<hi<!hijz!ogm<ch<hMk<k!hbe<hMgqxK/!

4/ sibr<gt<?!uisjeh<!ohiVt<?!lVf<Kgt<!kbiiqg<gh<!hbe<hMgqxK/!

5/ Nb<uig!gv{qbigh<!hbe<hMgqxK/!
!

hhhhcuiqjscuiqjscuiqjscuiqjs!!!!
!

5/! i.!! hcuiqjs!we<xiz<!we<e!@hcuiqjs!we<xiz<!we<e!@hcuiqjs!we<xiz<!we<e!@hcuiqjs!we<xiz<!we<e!@!!!!

hcuiqjs!we<hK!yV!ohiKuie!&zg<%X!uib<h<him<jmg<! ogi{<M!yOv!okiGkq!
nz<zK!yOv!ujgbqz<!dt<t!giqls<!Osi<lr<gjt!Gxqh<hkiGl</!

  w/gi!;!!CH4   +  CH2   ---------------> C2 H6 

! !! ! lQk<Oke<! ! !!!=k<Oke<!!!!!!
!

! ii.! hcuiqjsbqe<!sqxh<hqbz<Hgt<!biju!@hcuiqjsbqe<!sqxh<hqbz<Hgt<!biju!@hcuiqjsbqe<!sqxh<hqbz<Hgt<!biju!@hcuiqjsbqe<!sqxh<hqbz<Hgt<!biju!@!!!!

! 2.!!!hcuiqjsbqz<!dt<t!nMk<kMk<k!dXh<Hgtqe<!ohiK!uqk<kqbisl<!�!CH2!

! 3.! ohiK!uqk<kqbisl<!CH2-e<!&zg<%X!fqjx!14 amu!!

4/ njek<K!dXh<HgjtBl<!yOv!ohiK!uib<h<him<ceiz<!Gxqh<hqm!-bZl</!

! nz<Oge<! CnH2n + 2!

! nz<gQe<! CnH2n 

! nz<jge<!CnH2n - 2!

5/ wz<zis<!Osi<lr<gTl<!yk<k!Oukq!uqjegtqz<!=MhMgqe<xe/!

6/ wz<zi!Osi<lr<gjtBl<!ohiKuie!Ljxbqz<!kbiiqg<g!-bZl</!
!

!!!! iii.!!!! hcuiqjsbqe<!Lg<gqbKul<!we<e!@hcuiqjsbqe<!Lg<gqbKul<!we<e!@hcuiqjsbqe<!Lg<gqbKul<!we<e!@hcuiqjsbqe<!Lg<gqbKul<!we<e!@!!!!

! 2/!!!hcuiqjs!dXh<hqei<gtqe<!h{<Hgjt!kbiiqg<gh<hMl<!Le<eOv!B,gqg<g!LcBl</!

! 3/!!!Oukqs<!Osi<lr<gjth<!hx<xqb!Ljxbie!Nb<uqx<G!hcuiqjs!upquGg<gqxK/!

! 4/!!!yV!GMl<hk<kqz<!dt<t!wf<k!dXh<hqe<!h{<jhBl<!nke<!dXh<hqe<!!

! ! h{<hqzqVf<K!fqi<{bqg<g!LcBl</!
    

,aw;gpa,aw;gpa,aw;gpa,aw;gpay;y;y;y;    
himl<!himl<!himl<!himl<!....!!!!26262626!!!!!!!!!!!!uqjs!lx<Xl<!-bg<g!uqkqgt<uqjs!lx<Xl<!-bg<g!uqkqgt<uqjs!lx<Xl<!-bg<g!uqkqgt<uqjs!lx<Xl<!-bg<g!uqkqgt<!!!!

2/! yV!ohiVtqe<!LMgk<kqx<G!giv{l<!ssssle<!osb<bh<hmik!uqjsle<!osb<bh<hmik!uqjsle<!osb<bh<hmik!uqjsle<!osb<bh<hmik!uqjs!

3/! Yb<U!fqjzbqZt<t!gelie!ohiVtqe<!df<kl<!SpqSpqSpqSpq!

4/!! Huqh<hvh<hqz<!61!gq/gq!fqjxBt<t!leqkeqe<!wjm!5:15:15:15:1N  

4. fqB,m<meqe<!Lkz<!-bg<g!uqkqbqzqVf<K!ohiVt<gtq<!nxqbh<hMl<!h{<H!fqjzll<fqjzll<fqjzll<fqjzll<!

6/! df<kk<kqe<!nzG!Kgms
-1!!

7/! uqjsbqe<!nzG!Kgms
-2 )n*!fqB,m<me<)n*!fqB,m<me<)n*!fqB,m<me<)n*!fqB,m<me<!

8/! sllx<x!Hx!uqjsgt<!osbz<hmik!ujv!yV!njlh<hqe<!olik<k!df<kl<!yV!lixqzq!!

!! ! df<k!lixig<!Ogim<hiMdf<k!lixig<!Ogim<hiMdf<k!lixig<!Ogim<hiMdf<k!lixig<!Ogim<hiM!

9/! Huq=Ih<H!lixqzq!G-e<!lkqh<H!lx<Xl<!nzG!!!!6.673x10
-11

 Nm
2
Kg

-2
, Nm

2
kg

-2!

:/! gmz<!lm<mk<kqz<!wf<k!nm<sk<kqz<!dt<t!he<!lkqh<H!hck<kv!lkqh<higg<!gVkh<hMgqxK/!
565656561111!!
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21/! lqgg<!Gjxf<k!ouh<hfqjzjbh<!ohxh<hbe<hMuK/!kqvuaQzqbl<kqvuaQzqbl<kqvuaQzqbl<kqvuaQzqbl<!

22/! -vm<jmjb!dVuig<GuK/!Spx<sq!-bg<gl<Spx<sq!-bg<gl<Spx<sq!-bg<gl<Spx<sq!-bg<gl<!

23/! ohiVtqe<!lQK!osbz<hMl<!=Ih<hqbz<!uqjs!wjmwjmwjmwjm!

24/! uqjsbqe<!kqVh<Hk<kqxEg<gie!sle<hiM!uqjs!uqjs!uqjs!uqjs!x osr<Gk<Kk<okijzU!osr<Gk<Kk<okijzU!osr<Gk<Kk<okijzU!osr<Gk<Kk<okijzU!(F x d)!!

25/! g!lx<Xl<!G-g<gie!okimIH!g=GM/R
2!!

26! Nb<Uh<! h{qgjt! Olx<ogit<ukx<gig! ucujlg<gh<hm<m! sqzujg! uq{<outq!
fqjzbr<gt<!!! nz<Ol\<?!sz<B,m<!uiqjs?!OgOzh<!lqInz<Ol\<?!sz<B,m<!uiqjs?!OgOzh<!lqInz<Ol\<?!sz<B,m<!uiqjs?!OgOzh<!lqInz<Ol\<?!sz<B,m<!uiqjs?!OgOzh<!lqI!

27/! fqzuqe<!KVur<gt<!lx<Xl<!Lg<gqb!hGkqgt<!hx<xqb!kguz<gjt!ntqk<kK!!

!! ! )LLRI!!!!fqzuqe<!OzsI!okijzuxqBl<!gVuq*fqzuqe<!OzsI!okijzuxqBl<!gVuq*fqzuqe<!OzsI!okijzuxqBl<!gVuq*fqzuqe<!OzsI!okijzuxqBl<!gVuq*!

28/! dbqiq! okipqz<! Fm<h! Dsq! lVf<Kgjtg<! Gtqvs<! osb<Bl<! Gtqiq! okipqz<! Fm<h!
njlh<Hgt<!jfm<v\ejfm<v\ejfm<v\ejfm<v\e<!

29/! uqjs!=!fqjx!x LMg<gl<!weqz<!df<kl<!=!fqjxfqjxfqjxfqjxxkqjsOuglkqjsOuglkqjsOuglkqjsOugl</!

2:/! kqvu!jam<v\e<!vig<ogm<cz<!hbe<hMgqxK!weqz<!kqvuaQzqbl<)kqvuaQzqbl<)kqvuaQzqbl<)kqvuaQzqbl<)MRI****!hml<!hqck<kzqz<!
hbe<hMgqxK/!

31/! yV!fqB,m<meqe<!uqjs!we<hK!yVgqOzigqvil<yVgqOzigqvil<yVgqOzigqvil<yVgqOzigqvil<! fqjxBt<t!ohiVtqz<! 1ms
-2!LMgk<jk!

Wx<hMk<Kl<!uqjsbqe<!ntjug<!Gxqg<Gl</!

32/! uqjeBl<!wkqIuqjeBl<!-VOuXhm<m-VOuXhm<m-VOuXhm<m-VOuXhm<m!ohiVtqe<!lQK!osbz<hMl</!

33/! -mR<Spqk<kqVh<Hk<kqxje! OfIOfIOfIOfI! GxqbqZl<! uzR<Spqk<kqVh<Hk<kqxje! wkqIwkqIwkqIwkqI! GxqbqZl<!
Gxqh<hqMuK!lvH/!!

34/! fqB,m<meqe<!Lkz<!uqkq!fqjzluqkfqjzluqkfqjzluqkfqjzluqkq!

35/! df<kk<kqx<gie!sle<hiM!ρρρρ = mv!!!!

36/! sib<ktk<kqz<!ohiVt<gtqe<!-bg<gk<jk!Nb<U!osb<kuI!gzqzqObigzqzqObigzqzqObigzqzqObi!!!!

37/! fqB,m<meqe<!-v{<mil<!uqkqh<hc!F = ma!

38/! sf<kqvibe<!I, II!kqm<m!-bg<GfI!=!kqV!lbqz<silq!n{<{iKjvkqV!lbqz<silq!n{<{iKjvkqV!lbqz<silq!n{<{iKjvkqV!lbqz<silq!n{<{iKjv!

39/! sf<kqvibe<!2!-f<kqb!uq{<gze<!ISRO!Nz<!nEh<hh<hm<mK/!

3:/! uqjsbqe<!kqVh<Hk<kqxEg<gie!uib<hiM!F x d!!!!

41/! fqB,m<meqe<!=Ihqbz<!uqkqg<gie!sle<hiM!F =!!!!Gm1m2/d
2!

42/! =Ihqbz<!lixqzq!Gg<gie!sle<hiM!G = Fd
2
/m1m2 

-v{<M!lkqh<oh{<!uqeig<gt<!;-v{<M!lkqh<oh{<!uqeig<gt<!;-v{<M!lkqh<oh{<!uqeig<gt<!;-v{<M!lkqh<oh{<!uqeig<gt<!;!!!!
okimIhqz<zik!%x<jx!OkIf<okMk<kz<!)n*!siqbie!uqjmjbk<!OkIf<okMk<kz<okimIhqz<zik!%x<jx!OkIf<okMk<kz<!)n*!siqbie!uqjmjbk<!OkIf<okMk<kz<okimIhqz<zik!%x<jx!OkIf<okMk<kz<!)n*!siqbie!uqjmjbk<!OkIf<okMk<kz<okimIhqz<zik!%x<jx!OkIf<okMk<kz<!)n*!siqbie!uqjmjbk<!OkIf<okMk<kz<!!!!

2/! gQp<gi[l<!%x<Xgtqz<!yV!ohiVtqe<!fqjxObiM!okimIhqz<zik!%x<jx!wPKg/!

! n*!-K!yV!nch<hjm!ntU!N*!-K!-bx<hqbz<!kviS!ogi{<M!ntg<gh<hMgqxK!-*!
-K!uqz<!kviS!ogi{<M!ntg<gh<hMgqxK/!

!!!! !!!! uqjm!;!-*!-K!uqjm!;!-*!-K!uqjm!;!-*!-K!uqjm!;!-*!-K!uqz<!uqz<!uqz<!uqz<!kviS!ogi{<M!ntg<gh<hMgqxKkviS!ogi{<M!ntg<gh<hMgqxKkviS!ogi{<M!ntg<gh<hMgqxKkviS!ogi{<M!ntg<gh<hMgqxK/!

3/! gQp<gi[l<!Sx<Xgtqz<!-bg<g!uqkqg<G!okimIhqz<zik!%x<jx!wPKg/!

n*!fqB,m<meqz<!Lkz<!-bg<guqkq!N*!-v{<mil<!-bg<guqkq!-*!df<k!lixig<Ogim<hiM!

!!!! uqjm!;!-*!df<k!lixig<Ogim<hiMuqjm!;!-*!df<k!lixig<Ogim<hiMuqjm!;!-*!df<k!lixig<Ogim<hiMuqjm!;!-*!df<k!lixig<Ogim<hiM/!

4444/! Gtqiqk<! okipqz<! Fm<hk<kqz<! hbe<hMk<kh<hmik! kqvuk<kqe<! Gtqiqh<! ohiVm<gjt!
OkIf<okMk<K!!

! n*!kqvu!aQzqbl<!N*!kqvu!jam<v\e<!-*!kqvu!jfm<v\e<!=*!kqv!nOlieqbi!

!!!! !!!! uqjm!;!=*!kqv!nOlieqbiuqjm!;!=*!kqv!nOlieqbiuqjm!;!=*!kqv!nOlieqbiuqjm!;!=*!kqv!nOlieqbi/!

Ogicm<m!-mr<gjt!fqvh<Hg/Ogicm<m!-mr<gjt!fqvh<Hg/Ogicm<m!-mr<gjt!fqvh<Hg/Ogicm<m!-mr<gjt!fqvh<Hg/!!!!

6/ n*!uqjs!=!fqjx!x LMg<gl<!weqz<!df<kl<!=!ohiVtqe<fqjx!x kqjsOugl<!

N*! kqvu! jam<v\e<! vig<ogm<cz<! hbe<hMgqxK! weqz<! kqvu! aQzqbl<! MRI! hml<!
hqck<kz<!hbe<hMgqxK/!

7/! n*!fqB,m<meqe<!-bg<guqkqgTg<G!nck<ktlqm<muI!gzqzqObi!

! N*!fqB,m<meqe<!Lkz<!-bg<guqkqg<G!lx<oxiV!ohbI!fqjzl!uqkq! !!
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8/! n*! dzgqe<! hpjlbie! ui{qh! iQkqbz<! osbz<hMl<! Gtqiq! okipqx<sijzjb!
dVuig<gqbuI!wm<H^<!

! N*! C x IS! X .gkqIhmg<gVuqbz<! fqzuqz<! g{<mxqbh<hm<m! keqlr<gt<! nZlqeqbl<!
olg<eqsqbl<!lx<Xl<!sqzqgie</!

9/! n*!Gtqiq!okipqz<!Fm<hk<kqz<!nkqg!hbe<hMuK!kqvu!jam<v\e<!!

! N*!sf<kqvibe<!we<x!uq{<gzje!ucujlk<kuI!lbqz<silq!n{<{iKjv!

! -*!df<kk<jk!nxqLgh<hMk<kqbuI!fqB,m<me<!

:/! sf<kqvibe<.I!kqm<mk<OkiM!okimIHjmb!fqXuer<gtqe<!ohbI!gQOp!ogiMg<gh<hm<Mt<te/!
Neiz<!sqz!ohbIgt<!nOkiM!okimIhqz<zik!fqXuer<gtqe<!ohbIgjt!hm<cbzqMg/!

! -f<kqb! uq{<outq! Nb<Ujlbl<?! hihi! n[!Nvib<s<sq! %m<mjlh<H! fqXuel<?! dzg!
Sgikiv!jlbl<!w{<o{b<!wiquiBg<!gpgl</!

uqjm!;!hihi!n[!Nvib<s<sq!jlbl<?!fis!uq{<outq!jlbl<?!dzg!Sgikiv!uqjm!;!hihi!n[!Nvib<s<sq!jlbl<?!fis!uq{<outq!jlbl<?!dzg!Sgikiv!uqjm!;!hihi!n[!Nvib<s<sq!jlbl<?!fis!uq{<outq!jlbl<?!dzg!Sgikiv!uqjm!;!hihi!n[!Nvib<s<sq!jlbl<?!fis!uq{<outq!jlbl<?!dzg!Sgikiv!
jlbl<?!w{<o{b<!wiquiB!fqXueljlbl<?!w{<o{b<!wiquiB!fqXueljlbl<?!w{<o{b<!wiquiB!fqXueljlbl<?!w{<o{b<!wiquiB!fqXuel</!

21/! giv{l<!%Xg/!

lgqPf<K! )Car*! ye<X! nkqg! Ougk<kqz<! GXgqb! ujtuqz<! kqVl<Hl<OhiK! fil<!
yVhg<glig!sib<gqOxil<!giv{l<!%Xg/!

giv{l<! ;! fqjgiv{l<! ;! fqjgiv{l<! ;! fqjgiv{l<! ;! fqjzl! uqkqbqe<! &zl<! fil<! okimIf<K! OfIOgim<cz<! -br<g!zl! uqkqbqe<! &zl<! fil<! okimIf<K! OfIOgim<cz<! -br<g!zl! uqkqbqe<! &zl<! fil<! okimIf<K! OfIOgim<cz<! -br<g!zl! uqkqbqe<! &zl<! fil<! okimIf<K! OfIOgim<cz<! -br<g!
Lbx<sqh<hOkLbx<sqh<hOkLbx<sqh<hOkLbx<sqh<hOk/!

22/! giI! ye<xqz<! hb{l<! osb<Bl<! OhiK! Ym<MfI! kjmjb! osZk<Kl<OhiK! Le<Oeig<gq!
sib<gqOxil<!giv{l<!%Xg/!!

giv{l<! ;! fqjzl! uqkqbqe<! &zl<! fil<! okimIf<K! -bg<gk<kqz<! -Vg<g!giv{l<! ;! fqjzl! uqkqbqe<! &zl<! fil<! okimIf<K! -bg<gk<kqz<! -Vg<g!giv{l<! ;! fqjzl! uqkqbqe<! &zl<! fil<! okimIf<K! -bg<gk<kqz<! -Vg<g!giv{l<! ;! fqjzl! uqkqbqe<! &zl<! fil<! okimIf<K! -bg<gk<kqz<! -Vg<g!
Lbx<sqh<hOkLbx<sqh<hOkLbx<sqh<hOkLbx<sqh<hOk/!

23/! yV!giz<hf<jk!djkk<kiz<!lqgOuglig!fgVl<?!nOk!uqjsBme<!gz<jz!djkk<kiz<!
gibl<!Wx<hMgqxK!giv{l<!%Xg/!

giv{l<! ;! yV! ohiVtqe<! fqjzlh<h{<H! fqjxjb! siIf<kK/! giz<! hf<kqx<G!giv{l<! ;! yV! ohiVtqe<! fqjzlh<h{<H! fqjxjb! siIf<kK/! giz<! hf<kqx<G!giv{l<! ;! yV! ohiVtqe<! fqjzlh<h{<H! fqjxjb! siIf<kK/! giz<! hf<kqx<G!giv{l<! ;! yV! ohiVtqe<! fqjzlh<h{<H! fqjxjb! siIf<kK/! giz<! hf<kqx<G!
fqjzl!fqjxjb!siIf<K!GjxU?!gz<zqx<G!fqjzll<!fqjxjb!siIf<K!nkqglfqjzl!fqjxjb!siIf<K!GjxU?!gz<zqx<G!fqjzll<!fqjxjb!siIf<K!nkqglfqjzl!fqjxjb!siIf<K!GjxU?!gz<zqx<G!fqjzll<!fqjxjb!siIf<K!nkqglfqjzl!fqjxjb!siIf<K!GjxU?!gz<zqx<G!fqjzll<!fqjxjb!siIf<K!nkqgl</!

24/! Omhq^<!ome<eq^<!hf<K!uqjtbim<M!uQvI!him<miz<gibl<!Wx<hmiK!nOk!gqiqg<ogm<!hf<K!
hiIjubitI!lQK!hm<<<<miz<!gibl<!Wx<hMgqxK!giv{l<!%Xg/!

giv{l<!;!ome<eq^<!hf<kqx<G!df<kl<!GjxU!gqiqogm<!hf<kqx<G!df<kl<!nkqglgiv{l<!;!ome<eq^<!hf<kqx<G!df<kl<!GjxU!gqiqogm<!hf<kqx<G!df<kl<!nkqglgiv{l<!;!ome<eq^<!hf<kqx<G!df<kl<!GjxU!gqiqogm<!hf<kqx<G!df<kl<!nkqglgiv{l<!;!ome<eq^<!hf<kqx<G!df<kl<!GjxU!gqiqogm<!hf<kqx<G!df<kl<!nkqgl</!!

25/! gix<X!-z<zik!-mk<kqz<!gigqk!K{<M!lx<Xl<!uie<Gjm!lqkju! )n*!gz<!-v{<Ml<!
gQOp! uqps<! osb<kiz<! yOv! Ofvk<kqz<! -v{<M! ohiVt<gt<! slOugk<kqz<! kjvjb!
njmgqxK!giv{l<!%Xg/!

! ! giv{l<!;!=Ih<H!uqjsbqe<!giv{l<!;!=Ih<H!uqjsbqe<!giv{l<!;!=Ih<H!uqjsbqe<!giv{l<!;!=Ih<H!uqjsbqe<!giv{liggiv{liggiv{liggiv{lig!!!!!!!!

26/! Kh<hig<gq!SMl<OhiK!G{<ce<!lQK!Le<Oeig<gq!uqjs!osbz<hMgqxK/!Kh<hig<gqbqe<!lQK!
hqe<Oeig<gqb!-bg<gl<!Wx<hMgqxK!We<@!

giv{l<! ;!G{<M!Kh<hig<gqjb!hqe<Oeig<G!ktgiv{l<! ;!G{<M!Kh<hig<gqjb!hqe<Oeig<G!ktgiv{l<! ;!G{<M!Kh<hig<gqjb!hqe<Oeig<G!ktgiv{l<! ;!G{<M!Kh<hig<gqjb!hqe<Oeig<G!kt<Tl<!<Tl<!<Tl<!<Tl<! wkqIuqjewkqIuqjewkqIuqjewkqIuqje!!!! osbz<hMukiz<!osbz<hMukiz<!osbz<hMukiz<!osbz<hMukiz<!
hqe<Oeig<gqb!-bg<gl<!Wx<hMgqxKhqe<Oeig<gqb!-bg<gl<!Wx<hMgqxKhqe<Oeig<gqb!-bg<gl<!Wx<hMgqxKhqe<Oeig<gqb!-bg<gl<!Wx<hMgqxK/!

gQp<gi[l<!%x<Xgtqz<!kuXgt<!WKlqVh<hqe<!siqosb<g/gQp<gi[l<!%x<Xgtqz<!kuXgt<!WKlqVh<hqe<!siqosb<g/gQp<gi[l<!%x<Xgtqz<!kuXgt<!WKlqVh<hqe<!siqosb<g/gQp<gi[l<!%x<Xgtqz<!kuXgt<!WKlqVh<hqe<!siqosb<g/!!!!

27/! n*! yV! fqB,m<me<! uqjs! we<hK! yV! gqvil<! fqjxBt<t! ohiVtqz<! 1ms
-1

 LMg<gk<jk!
Wx<hMk<Kl<!uqjsbqe<!ntju!Gxqg<Gl</!!

kqVk<kl<! ;! yV! fqB,m<me<! uqjs!we<hK!kqVk<kl<! ;! yV! fqB,m<me<! uqjs!we<hK!kqVk<kl<! ;! yV! fqB,m<me<! uqjs!we<hK!kqVk<kl<! ;! yV! fqB,m<me<! uqjs!we<hK! yV!gqOzigqvil<! fqjxBt<t! ohiVtqz<!yV!gqOzigqvil<! fqjxBt<t! ohiVtqz<!yV!gqOzigqvil<! fqjxBt<t! ohiVtqz<!yV!gqOzigqvil<! fqjxBt<t! ohiVtqz<!
1ms

-2!!!!LMg<gk<jk!Wx<hMk<Kl<!uqjsbqe<!ntju!Gxqg<GlLMg<gk<jk!Wx<hMk<Kl<!uqjsbqe<!ntju!Gxqg<GlLMg<gk<jk!Wx<hMk<Kl<!uqjsbqe<!ntju!Gxqg<GlLMg<gk<jk!Wx<hMk<Kl<!uqjsbqe<!ntju!Gxqg<Gl</!

!!!! N*!uqjeBl<!wkqI!uqjeBl<!wh<OhiKl<!yOv!ohiVtqe<!lQK!osbz<hMl<!!

kqVk<kl<! ;! uqjeBl<! wkqI! uqjeBl<! wh<OhiKl<!kqVk<kl<! ;! uqjeBl<! wkqI! uqjeBl<! wh<OhiKl<!kqVk<kl<! ;! uqjeBl<! wkqI! uqjeBl<! wh<OhiKl<!kqVk<kl<! ;! uqjeBl<! wkqI! uqjeBl<! wh<OhiKl<! -V-V-V-VOuXhm<m! ohiVtqe<! lQK!OuXhm<m! ohiVtqe<! lQK!OuXhm<m! ohiVtqe<! lQK!OuXhm<m! ohiVtqe<! lQK!
osbz<hMlosbz<hMlosbz<hMlosbz<hMl</!

-*! yV! ohiVtqe<! fqjxBl<! kqjsOugLl<! -j{f<K! dVuiGl<! -bx<hqbz<! ntU!
uqjs!NGl</!

kqVk<kl<! ;! yV! ohiVtqe<! fqjxBl<! kqjsOugLl<! -j{f<K! dVuiGl<!kqVk<kl<! ;! yV! ohiVtqe<! fqjxBl<! kqjsOugLl<! -j{f<K! dVuiGl<!kqVk<kl<! ;! yV! ohiVtqe<! fqjxBl<! kqjsOugLl<! -j{f<K! dVuiGl<!kqVk<kl<! ;! yV! ohiVtqe<! fqjxBl<! kqjsOugLl<! -j{f<K! dVuiGl<!
-bx<hqbz<!ntU!-bx<hqbz<!ntU!-bx<hqbz<!ntU!-bx<hqbz<!ntU!df<kldf<kldf<kldf<kl<!NGl<!NGl<!NGl<!NGl</!!

ohiVk<Kg!;ohiVk<Kg!;ohiVk<Kg!;ohiVk<Kg!;!!!!
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!!!!

28/! 2/!uqjs!! ! .! a/!! fqB,m<meqe<!&e<xil<!-bg<guqkq!!

! 3/!df<kl<!! ! .! b/!! fqB,m<meqe<!-v{<mil<!-bg<guqkq!

! 4/!fqjzluqkq!! .! c/!! Kgms
-1!

! 5/!Kh<hig<gq!!! .! d/!! fqB,m<me<!)n*!Kgms
-2!

!!SMl<!OhiK!hbe<hMk<Kl<!uqkq!

uqjm!;uqjm!;uqjm!;uqjm!;!1(d)    2 (c)    3(b)    4(a*!

29/! 2/!G.lkqh<H!! ! .! a  4K!

! 3/!g.e<!hckvlkqh<H! .! b  5.98 x 10
24

 kg!

4/!Huqbqe<fqjx! .! c  9.8ms-1!

5/!kqvuaQzqbl<! .! d 6.673x10
-11

Nm2kg
-2!

uqjm!;uqjm!;uqjm!;uqjm!;!1(d)    2 (c)    3(b)    4(a*!

2:/! 2/!vig<ogm<! ! .! a! sQei!

! 3/!sz<H,m<!^<jgOzh<!.! b -vm<jm!nMg<G!

4/!sz<B,m<!6&7!! .! c!! yx<jx!nMg<G!

5/!cbir<gib<!! .! d!! kqvu!jam<v\e<!

uqjm!;uqjm!;uqjm!;uqjm!;!1(d)    2 (c)    3(b)    4(a*!

31/ Gtqiq! okipqz<! Fm<hk<kqe<! Lg<gqblie! hbe<! Gtqiq! wiqohiVt<! NGl</! wiqohiVt<!
we<hke<!ohiVjt!d{ik<Kg/! !

uqjm!;!kqvu!aQzqbl<?!kqvu!jam<v\e<!Ohie<xju!hz!Gtqiq!hbe<hiMgtqz<!uqjm!;!kqvu!aQzqbl<?!kqvu!jam<v\e<!Ohie<xju!hz!Gtqiq!hbe<hiMgtqz<!uqjm!;!kqvu!aQzqbl<?!kqvu!jam<v\e<!Ohie<xju!hz!Gtqiq!hbe<hiMgtqz<!uqjm!;!kqvu!aQzqbl<?!kqvu!jam<v\e<!Ohie<xju!hz!Gtqiq!hbe<hiMgtqz<!
Lg<gqbliekiGl</Lg<gqbliekiGl</Lg<gqbliekiGl</Lg<gqbliekiGl</!!!!

32/! -me<SpqkqVh<Hkqxje! OfIGxqbqZl<! uzR<Spq! kqVh<Hkqxe<! wkqIGxqbqZl<! Gxqh<hqMuK!
lvH/!

33/! hmk<kqz<!A,Bbqz<!C,D!wu<ujg!uqjsgt<!osbz<hMgqxK!we<hjk!Gxqh<hqMg/!

!! ! uqjm!;!uqjm!;!uqjm!;!uqjm!;!C!!!!sllie!uqjsgt<!sllie!uqjsgt<!sllie!uqjsgt<!sllie!uqjsgt<!D!!!!sllx<x!uqjsgtsllx<x!uqjsgtsllx<x!uqjsgtsllx<x!uqjsgt</!

!

!

!

!

34/! hmk<kqz<!A!lx<Xl<!B!wu<ujg!uqjsgt<!we<hjk!Gxqh<hqMg/!!

! ! uqjm!;!2/!A!kviS!B!kvisqe<!lQK!osZk<Kl<!uqjs!uqjeweh<hMl</!!

! ! !3/!B!kviS!A!kvisqe<!lQK!osZk<Kl<!uqjs!wkqIuqje!weh<hMl</!!

35/! n*!-h<hmk<kqz<!x, y!Ht<tqbqz<!osbz<hMl<!uqjsgjt!Gxqh<hqMg/!!

! N*!-u<uqjsgt<!wux<jx!dVuig<Gl</!

! ! uqjm!;!n*!sllie!wkqI!uqjsgt</uqjm!;!n*!sllie!wkqI!uqjsgt</uqjm!;!n*!sllie!wkqI!uqjsgt</uqjm!;!n*!sllie!wkqI!uqjsgt</!!!!

!!!! !!!! !!!! !!!!!!!!N*!-vm<jmjb!dVuig<GlN*!-vm<jmjb!dVuig<GlN*!-vm<jmjb!dVuig<GlN*!-vm<jmjb!dVuig<Gl</!

36/! fqjzll<!we<hjk!ujvbX/fqjzll<!we<hjk!ujvbX/fqjzll<!we<hjk!ujvbX/fqjzll<!we<hjk!ujvbX/!

! yV! ohiVt<! ke<eqs<jsbigk<! kiOe! keK! yb<U! fqjzjbObi! nz<zK! yOv!
OfIOgim<cz<! njlf<k! sQvie! -bg<g! fqjzjbObi! lix<xq! ogit<t! -bzik! ke<jl!
fqjzll<!weh<hMl</!

37/! fqB,m<meqe<!-v{<miuK!-bg<g!uqkqjb!%Xg/fqB,m<meqe<!-v{<miuK!-bg<g!uqkqjb!%Xg/fqB,m<meqe<!-v{<miuK!-bg<g!uqkqjb!%Xg/fqB,m<meqe<!-v{<miuK!-bg<g!uqkqjb!%Xg/!

! df<k! liXhim<M! uQkl<! sllx<x! uqjsg<G! OfIkguqz<! njluOkiM! nu<uqjsbqe<!
kqjsbqOzOb!njlBl</!

38/! fqB,m<meqe<!&e<xiuK!-bg<g!uqkqjfqB,m<meqe<!&e<xiuK!-bg<g!uqkqjfqB,m<meqe<!&e<xiuK!-bg<g!uqkqjfqB,m<meqe<!&e<xiuK!-bg<g!uqkqjb!%Xg/b!%Xg/b!%Xg/b!%Xg/!!!!
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! yu<ouiV!uqjeg<Gl<!nkx<Gs<! sllie!Neiz<! wkqI! kqjsbqz<! osbz<hMuKlie!yI!
wkqI!uqje!d{<M/!

39/! uqjsbqe<!kqVh<Hkqxe<!%Xg/uqjsbqe<!kqVh<Hkqxe<!%Xg/uqjsbqe<!kqVh<Hkqxe<!%Xg/uqjsbqe<!kqVh<Hkqxe<!%Xg/!!!!

! uqjsbqe<! kqVh<Hkqxe<! we<hK! uqjsbqe<! w{<lkqh<H! lx<Xl<! uqjsbqe<! kqjsg<Gl<!
kqVh<Hkqxe<! gi{h<hmOu{<cb! Ht<tqg<Gl<! -jmObbie! osr<Gk<K! okijzuqe<!
ohVg<gx<hze<!NGl</!

g{g<Ggt<!;g{g<Ggt<!;g{g<Ggt<!;g{g<Ggt<!;!!!!

2/! 21gqgq! fqjxBt<t! ohiVtqe<! lQK! yV! lixik!uqjs! 5! uqeicgTg<G! osbz<hMgqxK!
ohiVtqe<! kqjsOugl<! 3! lQuq.2! zqVf<K! 9! lQuq.2! Ng! liXgqxK! weqz<! uqjsbqe<!
lkqh<jh!gi{<g/!

! ! ohiVtqe<!fqjx!! ! =!21gqgq!

! ! okimg<g!kqjsOugl<!=!3lQuq.2!

! ! -Xkq!kqjsOugl<! ! =!9lQuq.2!

! ! gizl<!! ! ! =!5!uq!

! ! uqjs!F    =!m(v-u)/t!

      = 10 (8-2)/4 

        = 10(6)/4 

        = 15N 

3/! yV!ohiVtqe<!fqjx!6gq/gq!weqz<!Huqbqz<!nke<!wjm!biK@yV!ohiVtqe<!fqjx!6gq/gq!weqz<!Huqbqz<!nke<!wjm!biK@yV!ohiVtqe<!fqjx!6gq/gq!weqz<!Huqbqz<!nke<!wjm!biK@yV!ohiVtqe<!fqjx!6gq/gq!weqz<!Huqbqz<!nke<!wjm!biK@!!!!

! ! ! wjm!!! ! = mg!

       = 5 x 9.8 

      = 49N 

Jf<K!lkqh<oh{<!uqeig<gtJf<K!lkqh<oh{<!uqeig<gtJf<K!lkqh<oh{<!uqeig<gtJf<K!lkqh<oh{<!uqeig<gt<!;;;;!
2/! n*! fqB,m<n*! fqB,m<n*! fqB,m<n*! fqB,m<meqe<! Lkz<! -bg<g! uqkq! ujsbqe<! h{<jh! uqtg<GgqxK/! -g<%x<jx!meqe<! Lkz<! -bg<g! uqkq! ujsbqe<! h{<jh! uqtg<GgqxK/! -g<%x<jx!meqe<! Lkz<! -bg<g! uqkq! ujsbqe<! h{<jh! uqtg<GgqxK/! -g<%x<jx!meqe<! Lkz<! -bg<g! uqkq! ujsbqe<! h{<jh! uqtg<GgqxK/! -g<%x<jx!

fqbibh<hMk<kg/fqbibh<hMk<kg/fqbibh<hMk<kg/fqbibh<hMk<kg/!!!!

! uqkq! ;uqkq! ;uqkq! ;uqkq! ;! sllx<x! Hx!uqjsobie<X!osbz<hm<M!lix<Xl<ujv!wf<k!yV!ohiVTl<! keK!
yb<UfqjzjbObi! nz<zK! OfIOgim<cz<! njlf<k! sQvie! -bg<gfqjzjbObi! lix<xqg<!
ogit<tilz<!okimIf<K!nOk!fqjzbqz<!-Vg<Gl</!

� giiqz<! hb{l<! osb<Bl<! Ohik! flg<G! Wx<hMl<! nEhuk<jk! uqkqjb! ogi{<M!
uqtg<gzil</!

� Ym<MfI! gijv! fqXk<k! kjmjb! osZk<Kl<ujv! fil<! fl<! -Vg<jgObiM!
Yb<Sfqjzbqz<!-Vg<gqOxil</!

� kjmjbs<!osZk<Kl<OhiK!giI!kqCove!Yb<Ufqjzjb!njmgqxK/!

� Neiz<!fil<!okimIf<K!-bg<gk<kqz<!-Vg<g!Lbx<sqg<gqOxil</!

� weOu!Le<Oeig<gq!uqPgqOxil</!

� kqCove!kjmjbs<!osZk<Kl<!OhiK!flg<G!gibl<!Wx<hm!uib<h<Ht<tK/!

!

N* 21gq/gq?! 31gq/gq! fqjxBt<t! ohiVm<gt<! LjxOb! 10ms-1,5ms-1! Ougk<kqz<!
osz<ujk!hml<!gim<MgqxK!nju!Olikqg<!ogit<gqe<xe/!Olikzqe<!OhiK!nju!
okim<Mg<!ogit<Tl<!Ofvl<!3!uqeicgt<!OlikZg<G!hqe<!nju!LjxOb!12ms

-1
, 

4ms
-1

 Ougk<kqz<!osz<gqe<xe!weqz<!F1F2!-ux<jx!gi{<g/!

!

!

!

!

-r<G?!!

  m
1
 = 10kg  m

2
 = 20kg  4

1
 = 10m/s  4

2
 =5m/s 
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! ! !

 v
1
 = 12m/s   v

2
 = 4m/s   t = 2!uqeic!

F1  = m2 (v2-u2)/t  F2 = m1 (v1-u1)/t 

 = 20(4-5)/2       =  10(12-10)/2 

 = 20(-1)/2       =  10(2/2) 

 = -10N        =  10N 

uqeig<gt<!;uqeig<gt<!;uqeig<gt<!;uqeig<gt<!;!!!!

2/! n*!-h<himk<kqz<!F1F2!wu<ujg!uqjegt<!osbz<hMgqxK/!!

F2  sllie!wkqI!uqjegt</!sllie!wkqI!uqjegt</!sllie!wkqI!uqjegt</!sllie!wkqI!uqjegt</!F1 sllie!uqjesllie!uqjesllie!uqjesllie!uqje/!

N*!-h<hmk<kqz<!osbz<hMl<!kk<Kul<@!

!!!! ! df<klixig<!Ogim<hiMdf<klixig<!Ogim<hiMdf<klixig<!Ogim<hiMdf<klixig<!Ogim<hiM/!

-*!hml<!)b*!bqz<!hbe<hMk<kh<hMl<!uqkqjbg<!GXh<hqM/!

! ! fqB,m<meqe<!&e<xil<!uqkq/fqB,m<meqe<!&e<xil<!uqkq/fqB,m<meqe<!&e<xil<!uqkq/fqB,m<meqe<!&e<xil<!uqkq/!!!!

=*!OlikZg<GLe<!njlh<hqe<!olik<kl<!df<kl<!OlikZg<Ghqe<!njlh<hqe<!!

olik<kl<!sll</!we<hke<!sle<him<jm!wPKg/!!

  m1u1 + m2 u2 = m1v1 + m2v2 

 

d*!F1F2  uqjsgjt!ntuqmh<!hbe<hMk<Kl<!uqkqjb!Gxqh<hqMg/!

! fqB,m<meqe<!-v{<fqB,m<meqe<!-v{<fqB,m<meqe<!-v{<fqB,m<meqe<!-v{<mil<!uqkqmil<!uqkqmil<!uqkqmil<!uqkq!!!!

3/3/3/3/ n*! uq{<outq! fqjzbr<gt<! fQ{<m! fit<! uq{<outqbqz<! kr<Gukiz<! leqk! dmzqz<!n*! uq{<outq! fqjzbr<gt<! fQ{<m! fit<! uq{<outqbqz<! kr<Gukiz<! leqk! dmzqz<!n*! uq{<outq! fqjzbr<gt<! fQ{<m! fit<! uq{<outqbqz<! kr<Gukiz<! leqk! dmzqz<!n*! uq{<outq! fqjzbr<gt<! fQ{<m! fit<! uq{<outqbqz<! kr<Gukiz<! leqk! dmzqz<!
Wx<hMl<!uqjeUgjt!Nvibh<!hbe<hMgqe<xe!-g<%x<xqje!fqbibh<hMk<Kg/Wx<hMl<!uqjeUgjt!Nvibh<!hbe<hMgqe<xe!-g<%x<xqje!fqbibh<hMk<Kg/Wx<hMl<!uqjeUgjt!Nvibh<!hbe<hMgqe<xe!-g<%x<xqje!fqbibh<hMk<Kg/Wx<hMl<!uqjeUgjt!Nvibh<!hbe<hMgqe<xe!-g<%x<xqje!fqbibh<hMk<Kg/!!!!

� uq{<outq! fqjzbr<gt<! uq{<outqbqz<! sqz! uivr<gt<! sqz! likr<gt<?! sqz!
uVmr<gt<!kr<gq!Nb<Uh{qgt<!Olx<ogit<ukx<gig!ucujlg<gh<hm<mju/!

� nz<Ol\<! sz<B,m<! uiqjs?! <̂jgOzh<! lqI! Ohie<xju! -u<ujg! uq{<outq!
fqjzbr<gt</!

� lx<x! uq{<gzr<gjth<! Ohiz<!nz<zilz<!nkqgfit<! uq{<outqbqz<! kr<gq!nkqg!
w{<{qg<jgbqzie!Nb<Ugt<!Olx<ogit<t!nck<ktlib<!njlgqxK/!

� d{U! lx<Xl<! gVuqgjt! Kj{g<gze<gt<! &zl<! Okjubie! OhiK!
ohXukx<Oge<!v!uq{<outq!fqjzbl<!ucujlg<gh<hMl</!

� lqg! Gjxf<k! lXSpx<squQkl<! nkqg! gkqIuQs<S! Gjxf<k! =Ih<H! uqjs!Ngqbju!
-ux<xqz<!kr<Gl<!gizk<jk!Gjxh<h{uiGl</!

N*!N*!N*!N*!F = G m1m2/d
2!!!!we<hK!fqB,m<meqe<!=Ih<hqbz<!we<hK!fqB,m<meqe<!=Ih<hqbz<!we<hK!fqB,m<meqe<!=Ih<hqbz<!we<hK!fqB,m<meqe<!=Ih<hqbz<!!!!!

uqkqbqe<!g{qk!ucul<?!fqB,m<me<!!uqkqbqe<!g{qk!ucul<?!fqB,m<me<!!uqkqbqe<!g{qk!ucul<?!fqB,m<me<!!uqkqbqe<!g{qk!ucul<?!fqB,m<me<!!!!!!

!!!!!!!!!!!!=Ih<hqbz<!uqkqbqje!uiIk<=Ih<hqbz<!uqkqbqje!uiIk<=Ih<hqbz<!uqkqbqje!uiIk<=Ih<hqbz<!uqkqbqje!uiIk<jkgtqz<!wPKg/jkgtqz<!wPKg/jkgtqz<!wPKg/jkgtqz<!wPKg/!!!!

uqkq!;uqkq!;uqkq!;uqkq!;!n{<mk<kqZt<t! yu<ouiV! ohiVTl<! lx<x! ohiVt<gjt! nux<xqe<! fqjxgtqe<!
ohVg<gz<!hzEg<G!OfIkguqZl<?!-jmk<Okijzuqe<!-Vlcg<G!wkqIkguqZl<!njlf<k!
uqjsBme<!=Ig<Gl</!

!

4/! fqB,m<meqe<!-v{<mil<!-bg<guqkqjb!%xq!fqB,m<meqe<!-v{<mil<!-bg<guqkqjb!%xq!fqB,m<meqe<!-v{<mil<!-bg<guqkqjb!%xq!fqB,m<meqe<!-v{<mil<!-bg<guqkqjb!%xq!F = ma!!!!we!fq'hq/we!fq'hq/we!fq'hq/we!fq'hq/!

uqkq!;uqkq!;uqkq!;uqkq!;!!!!

df<kliXhim<M!uQkl<!sllx<x!uqjsg<G!Ofikguqz<!njluOkiM!nu<uqjsbqe<!
kqjsbqOzOb!njlBl</!

! ohiVtqe<!fqjx!m, 

! okimg<g!kqjsOugl<!u,!

! -Xkq!kqjsOugl<!= v!

! wMk<Kg<!ogit<Tl<!Ofvl<! = t!we<g/!

! ohiVtqe<!okimg<g!df<kl<!= mu!

! ohiVtqe<!-Xkq!df<kl<!! = mv!
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! df<k!liXhiM!= mv - mu! = m (v-u)     --------->    1!

! df<k!liXhim<M!uQkl<  = df<kliXhiM!/ gizl<!

      = m (v-u)/t  --------->    2 

! osbz<hMl<!uqjs!!!!!!!!F= m (v-u)/t --------->    3 

! -v{<mil<!uqkqh<hc!LMg<gl<!a = v-u/t!

     F x ma 

     F = Kma  ---------->  4 

! ! ! ! K = 1!weqz<!F = ma  ----------> 5 

5/5/5/5/!!!!!!!!!!!!!!!!fqjxg<G!wjmg<Gl<!dt<t!OuXhiMgjt!wPKgfqjxg<G!wjmg<Gl<!dt<t!OuXhiMgjt!wPKgfqjxg<G!wjmg<Gl<!dt<t!OuXhiMgjt!wPKgfqjxg<G!wjmg<Gl<!dt<t!OuXhiMgjt!wPKg/!

!

!

!

!

!

!

!

!

!

!

!

6/! sf<kqvibe<!uq{<gzk<kqe<!sqz!sikjegjt!Gxqh<hqMg/sf<kqvibe<!uq{<gzk<kqe<!sqz!sikjegjt!Gxqh<hqMg/sf<kqvibe<!uq{<gzk<kqe<!sqz!sikjegjt!Gxqh<hqMg/sf<kqvibe<!uq{<gzk<kqe<!sqz!sikjegjt!Gxqh<hqMg/!!!!

! 2/!fqzuqe<!l{<{qz<!fQI!&zg<%Xgt<!nkqg!hvh<hqz<!hvuqbqVh<hjk!g{<mxqf<kK/!

! 3/!geql!ujvgVuq!fqzU!Lx<gizk<kqz<!Lx<xqZl<!dVgqb!fqjzbqzqVf<kjk!!

!!dXkq!osb<kK/!

! 4/!$iqb!ytqh<Hbz<gjt!hkqU!osb<kK/!

! 5/!fqzuqe<!geqlutl<!kguz<gjt!dbqIhGkqxe<!fqxlijzlieq!&zl<!ohxh<hm<mK/!

! 6/!fqzuqe<!KVur<gt<!lx<Xl<!Lg<gqb!hGkqgt<!kguz<gjt!ntqk<kK/!

! 7/!fqzuqe<!OlMht<tr<gjt!fqz!ujvhm!ytqh<hm!gVuq!hkqU!osb<kK!

! 8/!Huqbqe<!LP!ucuk<jk!Lke<Ljxbig!hkqU!osb<K!nEh<hqbK/!

7/! Gtqiqk<!okipqz<!Fm<hk<kqe<!hbe<hiMgt<!sqzux<jx!Gxqh<hqMg/Gtqiqk<!okipqz<!Fm<hk<kqe<!hbe<hiMgt<!sqzux<jx!Gxqh<hqMg/Gtqiqk<!okipqz<!Fm<hk<kqe<!hbe<hiMgt<!sqzux<jx!Gxqh<hqMg/Gtqiqk<!okipqz<!Fm<hk<kqe<!hbe<hiMgt<!sqzux<jx!Gxqh<hqMg/!!!!

! 2/!vig<ogmvig<ogmvig<ogmvig<ogm<!!

GtqI!okipqz<!Fm<hk<kqe<!Lg<gqb!hbe<hiM!GtqiqwiqohiVt<!kqvu!jam<v\e</!

3/!gif<k!yk<kqjsU!hql<hlig<gz<!)/!gif<k!yk<kqjsU!hql<hlig<gz<!)/!gif<k!yk<kqjsU!hql<hlig<gz<!)/!gif<k!yk<kqjsU!hql<hlig<gz<!)MR2*2*2*2*!!!!

gif<k! yk<kqjsU! hql<hlig<Gl<! Ljxbqz<! uZlqg<g! gif<kHzk<jk! leqk! dmz<!
dt<TXh<Hgtqz<! dVus<! osb<K! uiqg<g{<O{im<ml<! -mh<hMgqxK/! -kx<G! Gtqiq!
wiqohiVt<!kqvuaQzqbl<!hbe<!hMgqxK/!

! 4/!ohVfgvr<gtqz<!lqe<kqxe<!nEh<hQM/ohVfgvr<gtqz<!lqe<kqxe<!nEh<hQM/ohVfgvr<gtqz<!lqe<kqxe<!nEh<hQM/ohVfgvr<gtqz<!lqe<kqxe<!nEh<hQM/!!!!

kqvulig<gh<hm<m! GtqiquiBg<gjt! gl<hq! umr<gtqe<! lQK! oktqg<gh<hm<M! nke<!!
ouh<hfqjzBl<!lqe<kjmBl<!Gjxg<gh<hMl</!

! 5/!d{Uh<!hkh<hMkKkz<d{Uh<!hkh<hMkKkz<d{Uh<!hkh<hMkKkz<d{Uh<!hkh<hMkKkz<!

OhiIfqgPl<! hGkqgt<! fqzfMg<gl<! Hbz<gt<! hikqk<k! hGkqgTg<G! nkqg! ntU!!!!!
hkh<hMk<kh<hm<m!d{U!ohiVt<gjt!nEh<Hukx<G/!

! 6/!kMh<H!Dsq!lVf<KkMh<H!Dsq!lVf<KkMh<H!Dsq!lVf<KkMh<H!Dsq!lVf<K!

dbqiq! okilqz<! Fm<hk<kqz<! kbiiqg<gh<hMl<! kMh<H,sq! lVf<KgTg<G! jfm<v\e<!!
Gtq'm<Ml<!Ljx!nusqbliekiGl</!

    

tplh Kaw;rptplh Kaw;rptplh Kaw;rptplh Kaw;rp    +    jd;dk;gpf;if jd;dk;gpf;if jd;dk;gpf;if jd;dk;gpf;if => ntw;wp epr;rak; ntw;wp epr;rak; ntw;wp epr;rak; ntw;wp epr;rak;    

u/w{<! fqjx! wjm!

2! nch<hjm!ntU! upq!ntU!

3! ohiVtqz<!dt<t!hVh<ohiVt<!
ntU!

ohiVtqe<!lQK!osbz<hMl<!=Ih<hqbz<!
uqjsntU!

4! nzG!gqOzi!gqvil<! nzG!fqB,m<me<!

5! -mk<kqx<G!-ml<!lixiK! -mk<kqx<G!-ml<!liXl<!

6! -bx<hqbz<!kvisqeiz<!
ntg<gh<hbe<hMgqxK!

uqz<kvisqeiz<!ntg<gh<hMgqxK/!

www.kalvisolai.com



¯

¯ sçél_éV t]kõ½

¯ sçél_éV ÃV¦±_ï^

¯ sçél_éV ÃV¦ °|ï^

¯ sçél_éV æòç¦

¯ sçél_éV ïVéè

¯ sçél_éV ¼ÃòÍm ÃBð ¶âç¦

¯ sçél_éV AÝ>ï© çÃï^

¯ sçél_éV AslB_ kç«Ã¦ºï^

¯ sçél_éV ïè> cÃï«ð© ØÃâ½

¯ sçél_éV kõð© ØÃ[E_ï^

¯ ÄÝmð¡Ý ]â¦D

¯ EÅ©AÂ ïâ¦ðD Ö_éV> ï_s

¯ >tµ ka \VðkìïÓÂz ¼>ì¡Â ïâ¦ð  séÂz

¯ ØÃõ ï_s »Âzs©AÝ Ø>Vçï

¯ ï_s c>sÝØ>Vçï

¯ Öç¦WuÅçéÝ >sìÂï EÅ©A çk©AÝ Ø>Vçï 
(10 x>_ 12 gD kz©A ÃlKD \VðkìïÓÂz)

¯ kò\VªD ~â|D ØÃu¼ÅVì sÃÝ]ªV_ ÖÅÍ>V_ Ô.50,000 c>sÝ Ø>Vçï

¯ Ã^¹ JéD ÄV], kòkVF \u®D Öò©̧ ¦ß ÄV[®ï^ 

¯ ü\Vìâ ïVì|

¯ ü\Vìâ kz©A

sçél_éV \½ÂïèM

Ã^¹ \VðkìïÓÂz >twï ¶«E[  åéÝ]â¦ºï^

Öm ¼ÃV[Å Ö[ÐD Ãé ]â¦ºï^ 

g>éV_
Ø>V¦ìÍm Ãl_Tì ! ÃB[ ØÃ®Tì !!
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