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01). Wiia fm< ridhk úoHdj m%Yak m;%h i ys m<uq nyqjrK m%Yakh f,i fndfydaúg"úIh  

     ks¾foaYfha m<uq tallh jk mrudKql jHqyh hgf;a wikq ,nkiqiqmqre¥ .eg¿jls' 

     fuys lef;dav lsrK k<h ;=< OklsrK we;sùu ^i g wod<j& uq,ajrg  
     fidhd.kq ,nkafka thqðka f.da,aâiaghska úisks' Tyq tajd kd,lsrK f,i      
     yeoskaúh'miqj fÊ'fÊ f;dïika úiska jeä¥rg;a lrKq ,enq wOHhkfhaoS Tyq tajd  
     OklsrK f,i yeoskaúh'^fuh mg,jd fkd.kak&  

     iuyr mrudKq lkHIaá u.ska we;slrKq ,nk úlsrKYS,;dj ^ii g wod<j& fykaß  
     fnlr,a u.ska 1896 oS uq,ajrg fidhd.kq ,eîh' úlsrKYS,S lkHIaá u.ska j¾.  

     ;=kl^α β γ f,i& úlsrK ksl=;a lrK nj w¾kiaÜ ro¾*â úiska fmkajd    
     fok ,oS'^fuh mg,jd fkd.kak& 
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02).  25Mn =1s2 2s2 2p6 3s2 3p6 3d5 4s2 

             l=0 hkq s ldlaIsl fõ' 1s2 +2s2 +3s2 +4s2 = e .Kk 8 ls' 

       ml=-1 hkq p ldlaIsl ;=fkka (-1,0,+1) tla ldlaIslhla(-1jk)  

       iy d ldlaIsl mfyka (-2,-1,0,+1,+2) tla ldlaIslhla(-1jk) fõ' ta  
     wkqj 2p yd 3p hk tajdfha e .Kk 4 ls'(ldlaIsl iïmQ¾Kfhka  
     msÍwe;s ksid ldlaIslhl e 2 ne.ska& iy d ldlaIslfhka (ldlaIslh  
     iïmQ¾Kfhka msÍwe;s ke;s ksid e 1 ne.ska& uq¿ ml = -1 e .Kk 5ls' 

ms<s;=r)3 

03).           ldKav wxlh               1        2       3-12     13      14      15     16     17     18 
         fojk wdj¾;fha uq,¯jH   Li       Be        -          B        C       N      O       F      Ne 

 
 
                                                                                             MCl3 hkq NCl3  fõ' 
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04). .eg¿fõ fmkajd we;af;a fmfrdlaiskhsá%la wï,h i|yd weosh yels tla ia:dhS ¨úia   
     jHqyhls' fuu wKqj i|yd we|sh yels is¨¿u ¨úia jHqy my; fmkajd we;'  
          
 
 
 
 
                            
               ia:dhS               ia:dhS                     wiaa:dhS                  wiaa:dhS  
 
    wjidkhg fmkajd we;s jHqy foflys wdfrdamk me;sÍu wfkla jHqy folg idfmaIj  
    jeäh' tneúka tu jHqy wiaa:dhS hehs ie,lsh yel' mss<s;=r i|yd jHqy folls' 
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 05).    

 

 

ms<s;=r)All 

06). hï wdj¾;hl jfï isg ol=Kg hdfïoS mrudKql wrh wvqfõ'ta wkqj O > F úhhq;=h' 

     thg wkqj ^2& jrKh bj;afõ'tlu wdj¾;hl wekdhk ks¾udKfhaoS wdfrdamKh jeä  

     wekdhkfha wrh jeäh' ta wkqj S2- > Cl- úhhq;=h'thg wkqj ^3& iy ^4& jrK bj;afõ' 
     oeka b;sßj we;af;a ^1& iy ^5& jrK muKs'fuu jrK foflka wm oek.; hq;af;a      

     F- > O fyda  O > F- njh' idudkHfhka hï wdj¾;hl mrudKqjl wrhg jvd tu  

     wdj¾;fha fjk;a wekdhkhl wrh jeäh' ta wkqj F-
 > O fõ'tneúka ksjeros wkqms<sfj<  

     jkafka"   S2- > Cl-  > O2- > F- > O > F 

 

ms<s;=r)2 

07). fuu .eg¿j ir, iólrK úi¥uls'mßmQ¾K jdhq iólrKh wjia:d folg fhdokak' 
                                     PV= nRT 
      jeämqr tl;= l< jdhq m%udKh x f,i .ksuq' 
                            P1V=n1RT1                                        V=n1RT1 /P1                                         
    
                             P2V=(n1+x)RT2                                     V=(n1+x) RT2/P2 

                    = 

                                   
                                         n1RT1 /P1 = (n1+x) RT2/P2 

                               uq¿ jdhq ujq, (n1+x)= n1T1P2/T2P1 

1 

2 

1 2 
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08).                                                        H                                            O 
      
                        2Cr2O7

2-     +       3CH3     C     OH                    3CH3      C      OH   +   4Cr3+ 
                                                                      (-1)                                      (+3) 
                                                                   H                                2 
                             (+6)x2                                                                                                 (+3)x2 
                                                                                     3 
 
 

     tla weisála wï, wKqjla TlaislrKhùfïoS yqjudrejk e .Kk = 4 

     iïmQ¾K m%;sl%shdfõoS yqjudrejk e .Kk = 4 x 3 = 12 

4e 

6e 
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09). we,aäyhsv yd lSfgdakj, ldnks,a ldKavfha m%n, bf,lafg%dak wdl¾IK iajNdjh ksid     
     ldnks,a ldnkaj,g Rcqj neoS we;s ldnka mrudKqj,g iïnkaO H mrudKq (α-H)   
     wdï,sl fõ'fï α-H Niauhla u.ska ^Wod)NaOH)  fm%dafgdakhla f,i bj;a l< yels h'   
     fu,i iEfok ldnekdhkh kHIaáldñhla f,i m%;sls%hd lrñka whkSlrKh fkdjqKq 
     we,aäyhsv$lSfgdak wKqjl ldnks,a ldKavfha ldnka mrudKqjg m%ydrh lrhs.tneúka    
     α-yhsv%cka iys; we,aäyhsv yd lSfgdak" Niau-W;afm%aß;" iajhx-ix>kk m%;sls%hdj,g 
     Ndck fõ'fuu hdka;%Kh we,afvda,a ix>kkh f,io y¥kajhs' 
     fuu .eg¿fõ oS we;s jrK ;=< fuu wdï,sl H ;sfíoehs  
     n,kak' jrKh^4& muKla oelsh yel' 
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10). AX(s)          A+(aq) + X-(aq)    A2Y(s)        2A+(aq) + Y2-(aq)      AZ(s)         A+(aq) + Z-(aq)    

                                                          ¯djH;dj   2X            X 

        Ksp=[A+(aq)] [X-(aq)]            Ksp=[A+(aq)]2 [Y2-(aq)]                    Ksp=[A+(aq)] [Z-(aq)] 

       Ksp=[A+(aq)]2                          3.2x10-11= (2X)2 .X                          Ksp=[A+(aq)]2 

       1.6x10-9=[A+(aq)]2                    3.2x10-11= 4X
3       X =2x10-4               9.0x10-12=[A+(aq)]2 

       [A+(aq)]= 4x10-5                       [A+(aq)]=2X= 4x10-4                          [A+(aq)]= 3x10-6
 

          A+ legdhkfha idkaøKh wvqjk ms<sfj<         A2Y>AX>AZ 
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11). E jrKfhys we;af;a we,afldfy,hls'Hydroxyl ldKav wka;¾.; ksid H nkaOk^m%n,  
     oaúO%ej-oaúO%ej wka;¾l%shd j¾.hls& mj;S'tfiau oduh f¾Çh wdldrhla ksid  
     wmlsrK n,o ie,lshhq;= ;rïfõ' tuksid idfmalaIj by< ;dmdlhla we;'  
     A,B,C,D,E ixfhda. w;=frka E i|ydby<u ;dmdxlh msysghs' 
     wk;=rej by<u ;dmdlhla we;af;a Cgh'C=O nkaOkh ksid oaúO%ej-oaúO%ej wka;¾l%shd  
     iy oduh f¾Çh wdldrhla ksid wmlsrK n,o ie,lshhq;= ;rïfõ'fuu we,aäyhsvfhau  
     w;=fn¥k iudjhúlhla jk Dg B<.g by<u ;dmdlhla we;'fuys ;dmdxlh wvq  
     jkafka w;=fn¥k ksid wmlsrK n, Cg idfmalaIj wvqfjka msysàuhs'  
        A iy B ys we;af;a ¥¾j, wmlsrK n, muKs^we,aflakhka ksid&' Af¾Çh wdldrhla  
     ksid wmlsrK n, ie,lshhq;= ;rïfõ' B w;=fn¥k iudjhúlhla ksid  
     wmlsrK n, Ag idfmalaIj wvqfjka msysàuhs' tneúka B i|yd wju  
     ;dmdxlh we;' A ys ;dmdxlh Bg jvd by< fõ' 
     ;dmdxlh jeäjk wkqms<sfj<          B<A<D<C<E  

 
 

ms<s;=r)2 

12). iyixhqc ,laIK jeäùug legdhkh iy wekdhkh wdj¾;s;d j.=fõ yels;dla ,x,xj  
    ueogjkak ;sìh hq;=h'legdhkh j.=fjys jïmig iy ldKavhl my<ska msysàu iy     
    wekdhkhla kï j.=fõ ol=Kqmig iy ldKavhl by<g jkakg msysàu whksl ,laIK  
    jeäùug fya;=fõ'                     F 

                         Na    S   Cl 

                                                        K 

        iyixhqc ,laIK jeäjk ms<sfj<            KF<KCl<NaCl<Na2S  
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13). ;dm ridhksl pl%hla Ndú;fhka fuu .eg¨j fufia úiÈh yels h' 

                                                                                                  ∆H1 

                               C(s)   +    2H2(g)   +   2O2(g)                                    CH3OH(g)   +  3/2O2(g) 

     (-393kJmol-1)  

                                              +                                                                                        (+37kJmol-1)     

                                        (-286kJmol-1)x2  

                                                    (-726kJmol-1)  
                                           CO2(g)  +     2H2O(g)                           CH3OH(l)   +  3/2O2(g) 
 
         fyaia kshuhg wkqj, 

                 ∆H1 +  (-726kJmol-1)  =   (-393kJmol-1)  +  (-286kJmol-1)x2  +   (+37kJmol-1)  

                                                      ∆H1  =  -202kJmol-1 // 

ms<s;=r)3 

14).            ñY%lrK  Ca3(PO4)2(s)  ujq,        =  620g/310gmol-1=2mol                  

                   ñY%lrK   SiO2(s)           ujq,        =180g/60gmol-1    =3mol                       

                   ñY%lrK  C(s)                  ujq,       =96g/12gmol-1     =8mol                            

             iSudldÍ m%;sldrlh fiùu 

      m%;sl%shdjl § iïmQ¾Kfhka jeh flfrk m%;sl%shlhg iSudldÍ m%;sl%shlh hehs lshkq 

      ,efí' Ca3(PO4)2:SiO2=2:6=1:3  ksid Ca3(PO4)2(s)  1mol la iu. SiO2(s) 3mol    

          iïmQ¾Kfhka m%;sl%Shdlr wjikafõ' tfiau Ca3(PO4)2:C=2:10=1:5  ksid Ca3(PO4)2(s)   

          1mol la iu. C(s) 5mol m%;sl%Shdlrhs'C(s) iq¿ m%udKhla m%;sl%Shd fkdlr  

      b;sßfõ'tfiau Ca3(PO4)2  o iq¿ m%udKhla m%;sl%Shd fkdlr b;sßfõ' iSudldÍ  

      m%;sldrlh jkafka SiO2(s) h'             

      iafgdhslsfhdañ;sl wkqmd;hg ,eìhhq;= P4 M,odj =0.5mol x 124gmol-1          

                      (Ca3(PO4)2:SiO2=2:1=1:0.5)         = 62g 

 
                                          m%dfhda.slj ,enqk M, m%uKh 
      m%;sY; M,odj (%yield)=                                                                               x100  
                                ffioaOdka;sl .Kkhg wkqj ,enqk M, m%uKh 

                                                   =50g/62g x 100 = 80.645%     ms<s;=r 80.7% f,i i,ld we;' 

 
 

 
15).                                    
            

ms<s;=r)All 
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  Ca3(PO4)2=310gmol-1 

             SiO2=60gmol-1 

                  C=12gmol-1 

 P4 =124gmol-1 



 

17). fuu .eg¿j ;dm.;sl ridhkh yd iïnkaofõ' hï ridhksl m%;sl%Shdjl 
     iajhxisoaONdjh my; iólrKh weiqfrka mqfrdal:kh yd .Kkh is¥l< yel' 

                                                        ΔG = ΔH– TΔS 

       m%;sl%Shdjla iajhxisoaOùug kï ΔG = (-)w.hla úh hq;=h'fuys i|yka m%;sl%Shdj ldur  

     WIaK;ajfha (298K) yd 1atm mSvkfha oS iajhxisoaO fkdjknj mjihs (ΔG =+ w.hls)'  
     kuq;a tu mSvkfhaoSu yd by< WIaK;ajhl thoS iajhxisoaO fõ'fufiaù˜g kï fuu     

     m%;sl%shdj i;=j ie,lshhq;= tka;e,ams úm¾hdihla (+ w.hla) mj;sk ksidh'tkï fuu  

     m%;sl%shdj ;dm wjfYdaIl úh hq;=h' WIaK;ajh by< oeófïoS TΔS .=Ks;h o     
     ie,lshhq;= f,i by< hhs^túg tu .=Ks;fha ) w.h o jeäfõ&'tla;rd WIaK;ajhlg  

     by<oS th ΔG ys ixLHd;aul w.h blaujdhhs'túg fuf;la (+) w.hla ù mej;s ΔG,(-)   

        ;;a;ajhlg m;aù tys ixLHd;aul w.ho jeäfõ'túg m%;sl%Shdj iajhxisoaOfõ'fuu     

     m%;sl%Shdfõ ΔS l=uk ;;a;ajhl oS jqjo (+) w.hla .kS' th (-) úh fkdyel'tfia  
     jqjfyd;aa by< WIaK;ajhl oS jqjo fuu m%;sl%Shdj iajhxisoaO fkdjk ksidh   

     (TΔS .=Ks;h ieuúgu + w.hlaùu)'  

     fuu ;¾lhg wkqj ldur WIaK;ajfha oS    ΔG          ΔH         TΔS 

                                                                                      (+)          (+)          (+) 

 
 

18). ã fn%da.a,s l,ams;hg wkqj p,khjk b;d l=vd wxY=kag (m ialkaOfhka yd v m%fõ.fhka        
     hq;a& ;rx. ,dlaIK fmkaúh yel'    

                     4E=½mv2      =>      E=½m(2v)2 

     jd,l Yla;sh y;r .=Khlska jeäl,úg kshqfg%dakfha kj m%fõ.h=2v 

     fuu kshqfg%dakfha wjia:d fol i|yd ã fn%da.a,s iólrKh fhoSu'  

     kj ;rx. whduh λnew f,i .ksuq'      

                                                                       λ= h/mv                          λnew = h/m2v 

                                                                       h=λmv                                  h=2λnewmv 

                                                                                       

                                                                       =               λmv=2λnewmv 

                                                                                        λnew=λ/2  

ms<s;=r)1 
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16). fn%dafudafnkaiSka ys fnkiSka j,hg ne¥k fn%daóka ortho fyda para fhduqldrlhla f,i  

     yeisf¾' ta wkqj fojkqjg iïnkaOùug meñfKk ldKavh fnkiSka j,fha ortho fyda  

     para ia:dkhlg iïnkaO lrhs'fuu .eg¿fõ jrK mfyau khsfg%d bf,lafg%d*hs,h  

        (NO2
+) ortho fyda para ia:dkhlg iïnkaOù we;'w;rueos is.aud ixlS¾Kfha para  

        wjia:dfõ ksjeros iïm%hqla; jHqy 2la iy ortho wjia:dfõ ksjeros iïm%hqla; jHqy 2la  

     jrK ;=< wka;¾.;h'kuq;a ortho wjia:dfõ tla iïm%hqla; jHqyhla 
     ^3jk jrKh& jeros nj fmfka^fuys fn%daóka fnkaiSka j,hg ne¥kq  

     ldnkag ;j;a H mrudKqjla iïnkaO ù ;sîu iy khsfg%d ldKavh 

     fnkaiSka j,hg ne¥kq ldnkag ;j;a H mrudKqjla iïnkaO fkdù ;sîu&'  

  

 ms<s;=r)3 



 

19). c,Sh ødjKhla úoaHq;a úÉfþokfha oS iïu;h f,i fldaIh iïnkaO l,hq;= jkafka  
     fldaIfha Ok w.%h wefkdavhg;a" iDK w.%h wekdavhg;a isák mßosh'tfiau wefkdavh  
     yd lef;davh ixfÄ; lsÍfïoS wefkdavh  

        (+)f,i;a yd lef;davh (-)f,i;a  
     ixfÄ;j;a lrhs'oS we;s jrK w;=ßka  
     tla ieleiaula muKla ksjerosnj fmfka' 

ms<s;=r)2 

20). wï, W;afm%arl (H+) yuqfõ ldfndlais,sla wï,  
     we,afldfyd, iu. m%;sls%hdlr tiagrfohs'fuu m%;sls%hdj  

     ldfndlais,sla wï,fha -OH ldKavh we,afldfyd,fha  

        -OR ldKavhlska m%;sia:dmkh jk ir, kshqla,sfhda*s,sl  
     wdfoaYk m%;sls%hdjla f,i fmkS hk kuq;a we;af;kau  

     tys§ m<uqj isÿ jkafka ROH wKqj C=O yryd  
     kshqla,sfhda*s,sl f,i wdl,khù p;=ia;,Sh w;rueÈhl=  
     iE§uhs'm%;sls%hdj isÿ jk wdï,sl ;;a;aj hgf;a § fï  
     w;rueÈfhka c, wKqjla bj;a ù tiagrh iEfoa'ta ^1&  
     jrKfhys wvqmdvq mj;S'fuh úh hq;af;a kshqla,sfhda*s,sl  
     wdl,k yd bj;aùfï j¾.hghs'tuksid ^1& jrK t;rï 
     ksjeros fkdfõ'wjidk jYfhka ldfndlais,sla wï,fha  

     ìfokafka C-O nkaOkh fõ'we,afldfyd,fha ìfokafka O-H nkaOkh fõ'ta wkqj ^3& iy  
     ^4& jrK jerosh'fuh wï,-Niau m%;sl%Shdjlao fkdfõ'^5& jrKh;a bj;afõ'fuys   
     we,afldfyd,h kshqla,sfhda*s,hla f,i l%ShdlrK ksid ^2& jrKh jvd;a ksjeros  
     j.ka;sh fõ' 

ms<s;=r)2 

21). fuu úfhdack m%;sl%Shdfõ ∆H  =+128kJ jkafka CH3OH(l) 1mollg wod<j   

     wjfYdaIKh jk ;dmh f,ih'CH3OH(g) 1mollg wod<j tka;e,ams úm¾hdih Bg  

     jvd wvq jkafka CH3OH(l) jdIamSlrK tka;e,amsh fkdie,flk ksidfjks'tuksid ^1&  

     j.ka;sh i;Hh' ;dm wjfYdaIl m%;sl%Shdjla ksid CO(g) iy 2H2(g) tka;e,amsh"  

     CH3OH ys tka;e,amshg jvd jeähs'^2&jk j.ka;sh i;Hh fõ' m%;sl%Shdjg wkqj  
     CO(g) 1mol iEfokúg 128kJ ;dmhla wjfYdaIKh lrhs'tuksid ^3& j.ka;sh  

     wi;Hfõ'm%;sl%Shdfõ CH3OH(1) 1molla úfhdackh jkksid ^4& j.ka;sh i;Hfõ'  

     m%;sl%Shdjg wkqj CO + 2H2=28gmol -1x 1mol +  2gmol-1x 2mol=32g hk M,  

     m%udKhla iEoSfïoS 128kJ ;dmhla wjfYdaIKhfõ'^5& j.ka;sh i;Hfõ'  

ms<s;=r)3 
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22). fuu .eg¿fõ jeros jrKh f;dard.ekSu i|yd tlska tl úuid n,uq'mrudKql N ys  
     bf,lafg%dak úkHdihg wkqj(1s2 2s2 2p3)                        tys w¾OmsÍï ia:dhS;djhla  
     y¥kd.; yel'tu ndysr Wmljphg ;j;a bf,lafg%dakhla tlaùfïoS tu ia:dhS;dj  
     ke;sjk ksid tlalr .ekSug olajkafka fkdleue;a;ls'tuksid hï Yla;shla ,ndoSu  
     u.ska tu bf,lafg%dakh ndysr Wmljphg ,ndosh hq;=h'N(g) bf,lafgdakh   
     ,nd.ekSfï Yla;sh Ok w.hls^;dmwjfYdaIl&'tuksid ^1& j.ka;sh i;Hh' 
     BiCl3(aq) +    H2O(l)                     BiOCl(s) iq¥↓ +  2HCl(aq) c,h tlaùfïoS iq¥   
     wjlafYamhla we;sfõ'^2&jk j.ka;sh i;Hh fõ'  
        H2S Tlaisydrlhla f,i fukau Tlaisldrlhla f,i o yeisf¾'lrhs'tuksid ^3&  
     j.ka;sh o i;Hfõ' 
        H2S Tlaisldrlhla f,i=>  Mg(s) + H2S(g)                     MgS(s) + H2(g) 

        H2S Tlaisydrlhla f,i=>   2H2S(aq) + SO2(g)                     3S(s) + 2H2O(l) 
     nyq bf,lafg%dak mrudKqjl tla tla  
     bf,lafg%dakh" we;=<; ljpj, we;s  
     bf,lafg%dak úiska kHIaáfha n,mEfuka  
     wdjrKh lsÍu^ksjdrl wdprKh& is¥fõ' 
     tneúka lsishï bf,lafg%dakhla md;%jk  
     Y=oaO wdl¾IKh fjk;a bf,lafg%dak  
     fkdue;s l, th Ndckjk wdl¾IKhg  
     jvd wvqh'fufia wdxYsl f,i wdjrKh jQ  
     kHIaál wdfrdamKhlg iM, kHIaál  
     wdfrdamKh Zeff   hehs lshkq ,efí'He j, we;s  
     bf,lafg%dak fol we;af;a 1s ljpfhah'Bg we;=<;ska fjk;a ljp ke;'tfiakï ksjdrl  
     wdprKhla l%shd;aul fkdfõ'Zeff =2 úh hq;=h'kuq;a He ys fuh i;H f,iu Zeff 1'7la  
     muK w.hls^2g wvqhs&'He mrudKqfõ 1s ljpfha we;s bf,lafg%dak fol kHIaáhg b;d  
     wdikakj isàfï m%;s:,hla f,i tla bf,lafg%dakhla wfkla bf,lafg%dak yd kHIaáh  
     w;rg meñKsh yel'túg tla;rd wdldrhlg ksjdrl wdprKh l%shd;aulfõ^fuh  
     úfYaIs; wjia:djls&'tfy;a Wiia fm< ks¾foaYfha fuh i|ykaj fkdue;'tuksid He ys  
     e we;af;a tla ljphl ksid ksjdrl wdprKfha n,mEula ke;s njg^we;=<; ljphka  
     fkdue;s ksid& isiqka is;sh yels ksid ^4&j.ka;sh o wi;H f,i f.k we;'^i;H f,iu  
     ^4&j.ka;sh i;H tlls'iM, kHIaál wdfrdamKh H yer wka ieuúgu iEnE kHIaál  
     wdfrdamKhg jvd wvqh Zeff  <Z&' 
     2Al(s)+ N2(g)             2AlN(s) hk m%;sl%Shdj 800 °C hlg by< WIaK;ajhloS is¥fõ'  
     tuksid we¨ókShï, N2(g) jdhqj i|yd ksIal%Sh ke;' ^5&jk j.ka;sh o wi;H tlls'   
  

 
23).                            HA(aq)                      H+(aq)   +       A-(aq) 
        wdrïNl idkaøK =>      C                              -                       - 

                       ú>gkh     =>      1-X                        -                   -             idkaøK iudkhs 

           iu;=,s;  idkaøK  =>    C(1-X)                       CX                 CX  

       HA ys ú>gkh b;d l=vdhs,       [HA(aq)] = C f,iu .; yel  

                                                 [H+(aq)]  [A-(aq)]                                          [H+(aq)]2       
                                      Ka =                                          =>            Ka =    
                                                     [HA(aq)]                                                 [HA(aq)] 

                                       -log10Ka    =    -log10[H
+(aq)]2     -   (-log10[HA(aq)] )     

                                            pKa       =   -log10[H
+(aq)]2     -   (-log10C)     

                                            pKa       =   -2log10[H
+(aq)]    +   log10C    

                             -2log10[H
+(aq)])   =   pKa -  log10C   

        › 2    =>    -log10[H
+(aq)])    =   ½pKa -  ½log10C   

                                                   pH   =   ½pKa -  ½log10C   

ms<s;=r-4 fyda 5 
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24).   
 

'                      
ms<s;=r)All 

25).   
                                         
 

ms<s;=r)All 

26). fuys i|yka .e,ajdks fldaIfha wefkdavh f,I iïu; Mg bf,lafg%davhlao lef;davh    

     f,i iïu; yhsv%cka bf,lafg%davhlao l%shdlrhs ^Mg úoHq;a ridhksl fYaKsfha  

     yhsv%ckag jvd by<ska mej;Su ksid TlaislrKhùfï yelshdj jvd jeähs&'.e,ajdks  

     fldaIhla wxlkh lsÍfï § tla w¾O fldaIhl f,dayh iy úoHq;a úÉfþoHh isria   

     brlska fjka lrk w;r"úoHq;a úÉfþoH fol ,jK fia;=jla u.ska iïnkaOlr we;s  

     kï th || u.ska ksrEmK lrkq ,efí' 

     fuu fldaIfha ,jK fia;=jla we;s ksid fldaI wxlkfha oS wefkdavh iy lef;davh ||  

        u.ska fjkalr ;sìhhq;=h'^4& jrKh bj;afõ'fldaIfha TlaislrKh isÿ jk  

     bf,lafg%davh jïmiska o fldaIfha TlaisyrKh isÿjk w.%h ol=Kq miska o igyka  

     flf¾'^2& iy ^5&jrK bj;afõ ^H TlaisyrKh jïmiska iy Mg TlaislrKh ol=Kq  

     miska igykalr we;sksid&' 

     oeka ^1& iy ^3& jrK n,uq' ^3&jrKfha Mg-w¾O fldaIhl wxlkfha  oS Mg(s) iy  

        Mg2+(aq) l,dm fol isria brlska | fjka lrke;'th fldaI wxlk iïu;hg wkqj  

     jerosh' 

      
 
 
 
 
 
 
 
 
 
 
 
      ksjeros fldaIh wxlkh  => 
 
              Mg(s) | Mg2+(aq, 1.00 mol dm-3) || H+(aq, 1.00 mol dm-3)|H2(g)|Pt(s) 
 
 
  ms<s;=r)1 
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27). fuu .e¿j rEmigyka wdOdrhka meyeos,s lr .ksuq' 

        0.02moldm-3 NaOH 10.00cm3 ;=< ujq,=0.02x10/1000mol 

                                                                         = 0.0002mol    

                      OH-   +   H+                     H2O     
                        1      :     1                                                              jdhq ujq                                                     

       H2O  50.00cm3l wvx.= H+
 ujq,^b;sßj we;s& =0.0002mol   

     H2O  50.00cm3 l wvx.=  
        H+

  ujq, ^wdrïNl&  = 0.20x50.00/1000mol= 0.01mol 

     ødjl fol w;r iu;=,s;  wjia:dfõ  
             ys CH2Cl2  10cm3l wvx.= H+   =(0.01-0.0002)mol  
                                             = 0.0098mol    
             iu;=,s; wjia:dfõ H2O ys wod< wï,fhys idkaøKh = 0.0002x1000/50.00 mol dm-3  

                                                                                                   =0.004 mol dm-3  

     iu;=,s; wjia:dfõ CH2Cl2 ys wod< wï,fhys idkaøKh = 0.0098x1000/10.00 mol dm-3 

                                                                                                       = 0.98 mol dm-3      
          X(H2O)                        X(CH2Cl2)   fuys X f,i ksrEmkh jkafka tal NdIañl ldnksl wï,hhs' 
         ødjl fol w;r iu;=,s; wjia:dfõ wod< wï,fhys jHdma;sh i|yd  KD fhoSu 

                       [ wï,fhys idkaøKh ]CH2Cl2                 0.98 mol dm-3     
 

                    KD  =                                                       =                               = 245  
                                 [ wï,fhys idkaøKh ]H2O                   0.004 mol dm-3 

 

  0.02M    

  NaOH  

 10.00cm3  

ms<s;=r)5 

28). C2H4(g) g idfmaIj m%;sl%Shdfõ YS>%;dj   = x mol dm-3s-1    
                      

                                                  C2H4(g)  +   3O2(g)                           2CO2(g)   +   2H2O(g) 

          iafgdhslsfhdañ;sh  =>       1         :      3                   :                   2          :       2 

                                                -∆[C2H4(g)] = -1 ∆[O2(g)]= +1  ∆[CO2(g)] = +1  ∆[H2O(g)] 

                                                         ∆t             3        ∆t         2         ∆t            2     ∆t 

 

                          YS>%;djka =>       x                       3x                         2x                   2x 
           
 

                                       ms<s;=r)5 

29). iu.dó iólrK weiqfrka YS>%;dj kshuh wjia:d follg fhdod fm< fidhd miqj  
     YS>%;d ksh;h .; hq;=h' 
                                                  M(g)  +   Q(g)                           R(g)   +   Z(g) 

        YS>%;dj kshuh fhoSu=>    R =  [M(g) ]x  [Q(g)]y               x  iy y hkq idfmalaI fm< fõ'  

                                                                    5.00x10-4 = k (1.0x10-5)x (2.0)y  

         M idkaøKh fo.=Kla l<úg =>   10.00x10-4 = k (2.0x10-5)x (2.0)y  
 

                 /                       10.00x10-4  =   k (2.0x10-5)x (2.0)y     =>   x=1 

                                            5.00x10-4       k (1.0x10-5)x (2.0)y  

         Q idkaøKfha n,mEula YS>%;dj flfrys fkdue;s ksid => y=0 fõ'  
      kj YS>%;dj m%ldYkh=> R=[M(g) ]x [Q(g)]0  =>  R=[M(g) ]x  x 1    =>  R=k[M(g) ]x   

                     x=1 w.h tla wjia:djlg h<s fhdod k w.h fiùu =>     

                                                5.00x10-4 mol dm-3s-1   =   k (1.0x10-5mol dm-3)    =>     k = 50 s-1  

        

1 

2 
2 1 

ms<s;=r)4 
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30). tal wdfoaYs; Benzene j,hlg ;j;a ldKavhla wdfoaYùfïos osYdk;sh ;SrKh ùug  

     m<uq ldKavfha fhduqldrl .;sh n,mdkq ,efí' fuys m%;sldrlh^Cl2/AlCl3& u.ska  

     Benzene j,hg Cl mrudKqjla wdfoaY lsÍu is¥lrhs^Benzeneye,ckSlrKh&'by;  

     m%;sls%hdfõ oS bf,lafg%d*hs,h jkafka Cl+ fõ'm<uq ldKavhjk -COOH, meta 
     fhduqldrlhla fõ'^3& iy ^5&jrK bj;afõ' ^4& jrKfhao jereoaola we;' fufyoS  

     -COOH ldKavh lsis¥ m%;sl%Shdjlg Ndckh fkdfõ' th -COOH f,iu mj;S'oeka ^1&  

     iy ^2&jrK muKla b;=refõ' fojk mshjf¾os (LiAlH4/H3O
+) u.ska TlaisyrKhla  

     is¥lrhs'tu TlaisyrKfhaoS Cl ldKavhg lsisjla fkdjk kuq;a -COOH ldKavh  
        -CH2OH ^m%d:ñl we,aflfyd,hla& njg TlaisyrKh fõ'tu TlaisyrKh -CHO  

        wjia:dfjka k;r fkdù m%d:ñl we,afldfyd,h olajdu is¥fõ'^1& jrKh jerosh' 

   

  

        

ms<s;=r)2 

31).  úIh ks¾foaYfha olajd we;s ks¾jpkhg wkqj wdka;ßl uQ,øjHhkq d f.dkqfõ  
      uQ,øjHj, uQ,øjH wjia:dfõ d WmYla;s uÜgu wiïmQ¾Kfhka msÍ we;s fyda wju   
      jYfhka wiïmQ¾Kfhka msÍ we;s d WmYla;s uÜgu we;s tla ia:dhs whkhla ieÈh    
      yels uQ,øjH wdka;ßl uQ,øjH fõ'ta ksid d f.dkqfõ uQ,øjHj,ska d10bf,lafg%dak  
      úkHdih muKla we;s whk idok uQ,øjH wdka;ßl fkdjk uQ,øjH f,i ie,fla' 
      fï wkqj 3d uQ,øjH w;=ßka Sc wdka;ßl uQ,øjH ^Sc ys uq,øjH wjia:dfõ d WmYla;s  
      uÜgu wiïmQ¾Kfhka msÍ;sîu& hg;g;a Zn wdka;ßl fkdjk uQ,øjH 
      hg;g;a .efka^uQ,øjH wjia:dfõ iy Zn2+whk wjia:dfõ d WmYla;s uÜgfï w¾O     
      jYfhka msreKq bf,lafgd%ak ke;s ksid&'^a&j.ka;sh wi;Hfõ' 
      3d uQ,øjHhkaf.a mrudKql wrh wdj¾;hla Èf.a iq¿ jYfhka  
      wvqfjñka hk w;r (Sc isg Ni olajd)"wjidkfha h<s uola jeä fõ 
      (Cu iy Zn)'wdj¾;hla Èf.a tla tla d bf,lafg%dakhla tl;=ùu;a 
      iu. kHIaál wdfrdamKh o tllska jeäfõ'wdj¾;fha ueo Sc isg  
      Ni olajd mrudKql wrfha wvq ùug fya;=j kHIaál wdfrdamKfha  
      wdl¾IK n,h bf,lafg%dak w;r úl¾IK n,hg jvd jeä ùuhs' 
      flfia fj;;a wdj¾;h wjidkfha(Cu iy Zn), d ldCIslj, hq.,a  
      jQ bf,lafg%dak w;r úl¾IKh jeä ùu mrudKql wrh jeäùug  
      fya;=fõ'tuksid fuu (b) j.ka;sfha olajd we;s "Sc isg Cu olajd" hkak wi;Hfõ' 
          (c) j.ka;sfha olajd we;s ix.; ixlS¾Khkaf.a j¾K ksjerosh'w¾O jYfhka msreKq    
      d ldCIl fkdmej;Su fya;=fjka ix.; c,Sh  Zn2+ wj¾K fõ' 
      ixlS¾K whkhl kduh ,sùfï § IUPAC kS;shg wkqj ksjeros kduh my; oelafõ' 
           potassium  tetrachloridonickelate(II)    (d) j.ka;sfha oS we;s kduh jerosh' 

 ms<s;=r)5 

32).  P,Q,R,S,T,U f,i f,n,a lr we;s mrudKqka ms<sfj<ska sp3, sp3, sp, sp, sp2, sp2    

              uqyqïlrKhg ,laù we;'Q,R,S f,i f,an,a lr we;s mrudKqka ir, f¾Ldjl  
     msysáh;a P f,i f,an,a lr we;s mrudKqj tu ir, f¾Ldfõ fkdmsysghs^Oq mrudKqj     

             sp3  uqyqïlrKhg ,laù we;s ksid&'^a&j.ka;sh wi;Hfõ'Q,R,S,T f,i f,an,a lr we;s  
     mrudKqka ir, f¾Ldjl msysghs^;%s;aj nkaOkh uOHfha msysgd we;&'^b )j.ka;sh 
     i;Hfõ' R,S,T,U,V f,i f,an,a lr we;s mrudKqka tlu ;,fha msysghs'^sp  yd sp2 f,i  
     uqyqïlrKhg ,lajq mrudKqka ueoslr we;&'^c) j.ka;sh i;Hfõ'R,S,T,U f,i f,an,a  

     lr we;s mrudKqka ir, f¾Ldjl msysgkafka T olajd muKs'CT mrudKqfõoS nkaOkh  
     1200 fldaKhlg yef¾'^d&j.ka;sh wi;Hfõ' 
 

 
ms<s;=r)2 
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33). úIh ks¾foaYfha m%;sl%shdjl ÈYdj fm/hSu hgf;a fuhg ms<s;=re iemhsh yel'´kEu   
     wjia:djl § fok,o m%;sl%shdjla isÿ jkakdjQ ÈYdj fm/hSug Qc fyj;a m%;slshd 
     ,íêh m%fhdackj;afõ'Qc (hï fudfyd;l mj;sk wkqmd;h& yd Kc(iu;=,s;;d  
     ksh;h& w.hka ixikaokh lsÍfuka m%;sl%shdfõ ÈYdj fm/hsh yel'  
     Qc>Kc kï M,j, wdrïNl idkaøKj,g m%;sl%shlj, idkaøK olajk wkqmd;h jvd  
     jeä h' iu;=,s;;dj lrd t<öug kï M," m%;sl%shl njg mßj¾;kh úh hq;= h'  
     iu;=,s;;dj lrd <.d ùu msKsi moaO;sh ol=fKka jug ^M, jeh lrñka  
     o m%;sl%shl idoñka o& .uka lrhs' 
     Qc<Kc kï M,j, wdrïNl idkaøKj,g m%;sl%shl j, idkaøK olajk wkqmd;h wvqh'  
     iu;=,s;;dj lrd t<öug kï m%;sl%shl"  
     M, njg mßj¾;kh úh hq;= h' iu;=,s;;dj lrd <.d ùu msKsi moaO;sh jfuka  
     ol=Kg ^M, idoñka yd m%;sl%shl jeh lrñka& .uka lrhs'lrhs'Qc=Kc kï wdrïNl  
     idkaøK iu;=,s;;d idkaøK fõ' moaO;sh iu;=,s;;dfjys we;' 
     m<uqj fuys wdrïNl Qc fidhuq' 
                                                         [NH3(g)]2                  (0.40 moldm-3)2

 
         N2(g)   +  3H2(g)              2NH3(g)     Qc=                           = 
                        [N2(g)] [H2(g)]3    (0.01moldm-3)(0.10moldm-3)3 
                             
                                                                     Qc= 1.6x104 mol-2 dm6      

               wdrïNfha Qc(16000)>Kc(200) ksid ^b& iy ^c& jrK bj;afõ'oeka ^a& iy ^d&jrK 

      muKla b;=refõ'wdrïNfha Qc>Kc ksid  NH3(g) u.ska N2(g) yd H2(g) iEoSu wdrïNù  

      moaO;sh iu;=<s;;djg t<fò' ^a& iy ^d& w;=ßka (a) j.ka;sh muKla ksjerosh'  
 

ms<s;=r)5 

34).   fuh ldnksl ridhkfha we,alSkj,g fya,hsv wdl,kh ^we,alSkj, ,dlaIKsl 
      m%;sls%hd j¾.hjk bf,lafg%d*s,sl wdl,k m%;sls%hd j¾.hls& wdY%s; m%Yakhls' 
      fuys ioyka we,alSkh(P),  HCl wKqjla iu. bf,lafg%d*s,sl wdl,k m%;sls%hd isÿ ùfï    
      § bf,lafg%da*hs,h (H+) iïnkaO jQ miq ^m<uq mshjr wjidkfha oS&w;rueosh f,i  
      tlsfklg fjkia ldfndlegdhk folla iEfoa^wiuñ;sl we,alSkhla ksid&'  
      fï ldfndlegdhk foflka jvd ia:dhs tl jvd myiqfjka iEfoa'udfldksfld*a kS;shZg   
      wkqj jvdia:dhs ldfndlegdhkh iEfokqfha yhsv%cka mrudKq jeä .Kkla iïnkaO ù       
      we;s ldnka mrudKqj iuÕ bf,lafg%d*hs,h neÿKq úg h'ta wkqj (P) wiuñ;sl  
      we,alSkhlg HCl wKqj wdl,kh ùfï § H iïnkaO jkqfha jeä H mrudKq .Kkla    
      iïnkaO ù we;s C mrudKqjg fõ'm%;sls%hdj isÿ ùfï § H - Cl nkaOkh ìoS" Cl- whkh  
      ksoyia fõ' tneúka H m%;sls%hd lrkqfha H+ whkhla f,i jk w;r π nkaOkfhka  
      bf,lafg%dak hq.,la ,nd .ksñka ldnka  iuÕ nkaOkhla idohs'fojk mshjf¾oS  
      kshqla,sfhda*s<sl m%ydrhla u.ska Cl- wfkla ldnka  mrudKqj iuÕ iïnkaOfõ' 
      m%Odk M,fha IUPAC kduh => 2-chloro-2-methylbutane  (a) j.ka;sh ksjerosh'                                                  
                             CH3                                                            CH3            wdfoaY ldKav 

                    CH3      CH2      C      CH3                         CH3      CH2      C      CH3 

                                                                                                                   Cl 
                w;rueosh ldfndlegdhkh                                 m%Odk M,h  

       m%Odk M,hg wkqj w;rueosh ;%s;Shsl ldfndlegdhkhla  fõ'(b) j.ka;sh jerosh'  
       tkuq;a fuu hdka;%Kh wm bf.k.;a mßos w;rueos M,h f,i oaù;ShSl ldfnd  
       legdhkhla o iq¿ jYfhkafyda iEoSfï yelshdjla we;'túg (b) j.ka;sh o i;Hfõ' 
       m%;sls%hdj isÿ ùfï § H-Cl nkaOkh ìoS^úIu úÉfÊokh ù&" Cl- whkh ksoyia fõ 
       ^Cl- uqla; LKavl fkdfõ&"(c) j.ka;sh jerosh' m%;sl%Shdfõ tla mshjrlaoS ^fojk  
       mshjr& w;rueos ldfndlegdhkh iuÕ kshqla,sfhda*hs<hjk Cl- m%;sl%Shd lrhs'  
       (d) j.ka;sh ksjerosh'    
 

+ 

1 2 3 4 

ms<s;=r)4 fyda 5 
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35). rjq,a kshuh ms<sfkdmÈk ñY%K" mßmQ¾K fkdjk ñY%K f,i ye|skafõ' fujeks ñY%K 
     we;s jkafka tlsfklg iudk fkdjk wka;¾-wKql n, we;s ødjKh ñY%lsÍfuks' 

     fuys i|yka oajhx.s ødjKh, rjq,a kshufhka RKj wm.ukh jk ksid  
     ksh; WIaK;ajfha §  ixrpl  wKqjla jdIam lsÍu" mßmQ¾K ñY%Kfhka wKqjla  

     jdIam lsÍug idfmalaIj jvd ÿIalr fõ' ñY%Kfha  fA-B > fA-A yd fB-B fõ' fufia jkafka  
     ixY=oaO øjj,ska wKqjla bj;aj hEug jvd ñY%Kfhka wKqjla bj;aj hEu wmyiq jk  
     neúks' uq,a øjj,g jvd Yla;su;a wka;¾-wKql n," ñY%Kfha mej;sh hq;= h' tuksid  

     fujeks ñY%Kj, iEu úgu uq¿ jdIam mSvkh, ñY%Kh mßmQ¾K f,i yeiqrefkakï  

     fmkajk uq¿ jdIam mSvkhg jvd wvqhs'(a) j.ka;sh ksjerosh' rjq,a kshufhka RKj   

     wm.ukh jk ñY%K iEoSfï § iefok kj nkaOk, uq,a øjj,g we;s nkaOkj,g jvd    

     Yla;su;a neúka fuys § ;dmh uqod yÍ(∆H-)' (b) j.ka;sh o ksjerosh' rjq,a kshufhka  

     RKj wm.ukh jk ñY%K i|yd" wKq øj l,dmfhka ñ§ jdIam l,dmhg msúiSu, tu  
     oajhx.s ødjKh mßmQ¾K f,i yeiqrefkakï n,dfmdfrd;a;=jk wKq m%udKhg  

     idfmalaIj wvqh'(c) j.ka;sh jerosh' ñY%Kh iEfokúg ;dmh wjfYdaIKhùula fkdj  

     msglsÍula is¥fõ'(d) j.ka;sh o jerosfõ'  
 ms<s;=r)1 

36).  ñksia l%Shdldrlï ksid jdhqdf.da,hg tla lrk jdIamYS,s ixfhda.jk     

     laf,dfrdma¨fjdfrdldnka (CFC) iy yhsfvdlaf,dafrda*a¨fjdfrdldnka(HCFC)  ixfhda.  
     ´fidaka úhk m%foaYfha oS ^by< jdhqf.da,fha& wêYla;s mdrcïnq, lsrKj,g  

     ksrdjrKh ùu fya;=fjka ta ixfhda.j, C-Cl nkaOkh úLKavkh ù Cl
. uqla; LKav     

     idohs^fuu l%Shdj,sh my< jdhqf.da,fha oS is¥fkdfõ&'(a) j.ka;sh ksjerosh'  

     yhsfv%dma¨fjdfrdldnka (HFC) ys Cl mrudKq ke;s w;r we;af;a F yd H mrudKq muKs'     

     H mrudKq mej;Su fya;=fjka tys ia:dhs;dj wvq jk w;r"^HCFC fuka& Cl mrudKq   

     ke;s ksid by< jdhqf.da,fha§ Cl
. uqla; LKav ksmoùula isÿfkdfõ'(b)j.ka;sh jerosh'  

     jdhqf.da,fha we;s wfOdarla; lsrK Wrd .; yels fuka u È.= ld,hla jdhqf.da,fha    

     ia:dhsj mj;sk jdhq yß;d.dr jdhq f,i yeÈkafjhs'CFC, HCFC, HFC hk        

        ye,ckSlD; yhsfv%dldnka b;d m%n, yß;d.dr jdhq fjhs' fïjdfha m%n,;dj    
     ldnkavfhdlaihsâ fuka oi oyia .=Khls'tfia jkafka fïjdfha wfOdarla; lsrK  
     Wrd .; yels m%n, O%eùh iyixhqcnkaOk mej;Su ksidh'fï fya;=j ksid ye,ckSlD;  
     yhsfv%dldnka jdhqf.da,fha b;d l=vd m%udKj,ska mej;sh o tajdfha wêl m%n,;dj  
     fya;=fjka f.da,Sh WKqiqu by< hEug ie,lsh hq;= odhl;ajhla olajhs' 

     (c) j.ka;sh ksjerosh'  
     jdhqf.da,fha by< ia;rj, §^ia;r f.da,fha& iQ¾h lsrK mDÓú jdhqf.da,h yryd  
     mDÓú mDIaGh lrd <.d ùfï § tys we;s O3 u.ska tu iQ¾h lsrKj, wka;¾.; UV  

          lsrK Wrd .ekSu fya;=fjka tjd mDÓúh u;g meñKSu j<ld mDÓúh ðjfha  
     meje;aug iq¥iq mßirhla ks¾udKh lrhs'idudkHfhka ´fidaka úhfka ´fidaka uÜgu  
     iajdNdúl idOl yereKqfldg talldrj mj;ajd.kS'ia;r f.da,fha §^by<   

     jdhqf.da,fha& Cl
. uqla; LKav ksmoùu u.ska ´fidaka úhfka O3 iu. tu Cl

. uqla;    

     LKav wm%;sj¾;Sj m%;sl%shd lr ´fidaka ia;rh ydhkhg ,lalrhs'Cl
. uqla; LKav 

     ksmojk CFC iy HCFC ´fidaka laIhùug odhl jqj;a Cl
. uqla; LKav ksmoùula  

     isÿfkdlrk HFC u.ska ´fidaka úhkg lsisÿ ydkshla isÿfkdlrhs'(d)j.ka;sh jerosh'  
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37).  yhsfmdlaf,darhÜ ^yhsfmdlaf,dari a whkh& oaúOdlrKh ù laf,daf¾Ü(ClO3 ̅ ) iy   
      laf,darhsâ(Cl-) ie§u my; wdldrhg ,súh yels h' 
                                         3ClO ̅                         ClO3 ̅ + 2Cl ̅ 

      wdï,sl ;;a;aj hgf;a HOCl g jvd ClO- ia:dhs fõ' taksid Ndiañl ;;a;aj hgf;a 
      oaúOdlrK m%;sls%hd uQ,sl fõ'(a) j.ka;sh jerosh'  
      Xe WÉp jdhqjla jqj;a m%;sls%hdlr +2, +4, +6 iy +8 f,i TlaislrK wxl we;s  
      ixfhda. lsysmhla idohs. Xe Rcqju F2 iu. m%;sls%hd lrhs' tfia m%;sls%hdlr XeF2,  

          XeF4, XeF6 f,i ixfhda. fY%aKshla idohs'th ksjerosh'VSEPR jdohg wkqj wKqjlg  
      fyda whkhlg bf,lafg%dak hq., cHdñ;sh, yevh yd cHdñ;sh hkqfjka fjkia 
      wjia:d ;=kla we;'úl¾IK tall (nkaOk bf,lafg%dak fyda tlir bf,lafg%dak) tu  
      tall flakaøSh mrudKqj uQ,sllr .ksñka wjldYfha jHdma; ù we;s rgdj  
      "bf,lafg%dak hq., cHdñ;sh" jYfhka ye|skafõ'flakaøSh mrudKqj jgd we;s úl¾IK  
      tall ;%sudK wjldYfha jHdma;j mj;sk wdldrh wkqj bf,lafg%dak hq., cHdñ;Ska  
      fjkia fõ'fuys XeF4 wKqfõ VSEPR tall 6ls' tuksid Xe jgd e hq.,a cHdñ;sh  
      wIag;,Shfõ'wKqjl fyda whkhl "yevh" ±laùfï§ fldaKh ±laùu wksjd¾h fkdfõ 
      tfy;a wKqjl fyda whkhl "cHdñ;sh" ±laùfï § fldaKh ±laùu wksjd¾h fõ' 
      ta wkqj wKqjl fyda whkhl cHdñ;sh u.ska tys yevh yd fldaK f.k fokq ,nhs"  
      Xe u; úl¾IK tall yfhka folla tlir bf,lafg%dak hq., o" b;sß tall y;r  
      nkaOk hq., o fõ'tys cHdñ;sh ;,Sh iup;=ri%dldr hehs lshkq ,efí'XeF4 wKqfõ  
      yevh o jkafka ;,Sh iup;=ridldrh'(b) j.ka;sh ksjerosh' 
      17jk ldKavfha yhsv%cka fya,hsvj, nkaOk ú>gk Yla;sh(kJ mol-1) ldKavfha    
      my,g wvqfõ ^H-X iyixhqc nkaOkfha os. ldKavfha my,g jeäjk ksid nkaOkh  
      ¥¾j,ùu&' HF j,g by<u nkaOk Yla;shla we;(iyixhqc nkaOkh oss.ska wvqùu  
      ksid ìoSug wmyiqùu&'(c) j.ka;sh ksjerosh'  
      ye,cka (X2)j, ;dmdxl ldKavfha my,g jeäfõ^ldKavfha my,g  hkúg wKql  
      ialkaOh jeäjkúg ye,cka wKq m%udKfhka úYd, jk neúka tys m%;s:,hla f,i  
      tu úYd, mDIaÀh j¾.M,h úiska hdno wKq iu. we;s flfrk ,kavka n, m%udKh  
      jeäjk ksid&'(d) j.ka;sh ksjerosh'  
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38).  veksfh,a fldaIh hkq iskala yd fldm¾ hk bf,lafg%dav follska iukaú; úoHq;a  
      ridhksl fldaIhla fõ'fuu úoHq;a ridhksl fldaIfha úoHq;a .dul n,h Ok  
      w.hla ùfuka ye.Shkafka fuh l%Shd;auljk úoHq;a ridhksl fldaIhla njhs' 
      fldm¾ bf,lafg%davfha § TlaisyrK w¾O m%;sl%shdj isÿ jk w;r" iskala bf,lafg%davfha  
      § TlaislrK w¾O m%;sl%shdj isÿjk úg iskala È.ska È.g u whk njg m;ajk w;r"  
      fldm¾ whk bf,lafgdak ,nd .ksñka fldm¾ njg m;a fõ' tneúka Y=oaO bf,lafg%dak  

      m%jdyh Zn isg Cu olajd  .,d hEu f,i oelaúh yels h'(a) j.ka;sh ksjerosh' fldaIh  
      l%Shd;aulùfïoS w¾O fldaI iu;=<s; m%;sl%Shd ìojeà^iu;=<s;;dj tla milg nrùu&  

      Zn        Zn2+ njg;a  Cu2+             Cu jk f,i;a iuia; m%;sl%shdj is¥fõ' tawkqj (b)  

          j.ka;sh jerosjk w;r (d) j.ka;sh ksjeros fõ' tlsfklg fjkia úoHq;a úÉfþoH  
      folla ;=< fjkia bf,lafg%dav folla .s,ajd ;kd we;s úoHq;a ridhksl fldaIhl §  
      ødjK fjkalrk udhsfï § wu;r úNj wka;rhla o yg .kS'fï úNj wka;rh  

      “øj ikaê úNjh” f,i yeÈkafõ' úoHq;a úÉfþoH fol ,jK fia;=jla u.ska iïnkaO  
      lsÍfuka tu øj ikaê úNjh wju lr .; yels h'tfia fkdjqjfyd;a tu fldaIh u.ska  
      msg;g ,ndfok wjidk úoHq;a .dul n,hg n,mEyel'fuu fldaIfha ,jK fia;=jla  

      we;sksid øj ikaê úNjhla we;s fkdfõ'(c) j.ka;sh jerosh'  
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39). ;d;a;aúl jdhqjla ie,l+úg tys .;s.=K we;a;jYfhkau  
     mßmQ¾K yeisrefuka ;rula ÿrg fyda wm.ukh fõ' 
     rEmfha olajd we;s m%ia;drhg wkqj" ksh; WIaK;ajhl § 
     ;d;a;aúl jdhqjla ioyd Pg tÈßfhka Z w;r m%ia;drh  
     x wlaIhg ^mSvkh& iudka;r ir, f¾Ldjla fkdjknj  
     fmfka'tkï mßmQ¾K yeisÍfuka ie,lsh hq;= wm.ukhla  
     mj;S'fuys we;s l=vd m%ia;drfha oelafjk mSvkh iy  
     mßudj w;r jl%h u.ska o fï mßmQ¾K ;;a;ajfhka  
     wm.ukh ùu wjfndaO lr.; yelsh'tu jl%h u.ska  
     ;d;a;aúl jdhqjla ioyd mSvkh iy mßud ffioaOdka;slj  
     .Kkh lrk ,o w.hka iuÕ ixikaokh lr we;'th fndhs,a kshuhg wod< jl%h  
     ^mßmQ¾K jdhqjla ioyd& jk w;r ;d;a;aúl jdhq mßmQ¾K yeisÍu olajhs kï tu jl%  
     fol tlsfkl yd iumd;úh hq;=h'b;d by< mSvkj, § uksk ,o mßud" .Kkh 
     lrk ,o mßudj,g jvd jeä njo wvq mSvkj, § uksk ,o iy .Kkh lrk ,o mßud  
     tlsfklg ióm jk njo ñka meyeos,sj fmfka'wvq mSvk ;;a;aj mßmQ¾K yeisÍug  
     wdOdr jknj ñka ;jÿrg;a meyeÈ,sh' ta wkqj (a) j.ka;sh ksjerosjk w;r (c) j.ka;sh  
     jeros fõ' jdhq wka;¾.; ù we;s mßudj b;d úYd, kï nÿfka mßudj iu. iiok úg  
     jdhq wKqj, mßudj fkdi,ld yeßh yelsh' túg jdhq mßmQ¾K yeisÍug <.djk nj  
     meyeos,s fõ'ke;fyd;a mSvkh b;d wvq jk úg ;d;aúl jdhqjl yeisÍu 
     mßmQ¾K ;;a;ajhg fnfyúka <.djk w;r WIaK;ajh iy jdhqfõ iajNdjh u;o fuu  
     <.dùu rod mj;S'fuu m%ia;drhg wkqj l=uk WIaK;ajhl iy l=uk ;d;a;aúl   
     jdhqjla jqj;a wvq mSvk mrdij, tu jdhqka" mßmQ¾K yeisÍug <.djk nj fmfka' 
     ta wkqj (b) j.ka;sh jerosjk w;r (d) j.ka;sh ksjeros fõ'  
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40). Na2CO3 ksIamdokfha fid,afõ l%ufha wdrïNl mshjr foljk wg¨ ;=< isÿjk n%hska  
     wefudakSlrKh iy ldfndkSlrKhhs'fuhska m<uq mshjr jk n%hska 
     wefudakSlrKh ;dmodhl l%shdjls'   NH3 + H2O                    NH4OH   + ;dmh 
     ldfndkSlrK mshjf¾ oS wefudakshdj,ska ix;Dma; jQ n%hska ødjKh fojk wg¨fõ by<ska  
     we;=Mlrk w;r"my<ska CO2 jdhqj we;=M lrkq ,efí' wefudakSlrKh l< n%hska ødjKh  
     Ndiañl udOHhls'CO2 wdï,sl jdhqjls' NH4OH + CO2                 NH4HCO3   + ;dmh 

     th c,fha Èhùu ;dmodhlh'ta wkqj fojk mshjro ;dmodhlfõ'(a) j.ka;sh jeros fõ'  
     mg, fldaI l%ufha oS Ndú; jk n%hska ødjKh^idkaø NaCl øjKhla& b;d msßisÿ úh  
     hq;=h' n%hska ødjKh wdY%s;j Mg

2+
, Ca

2+ yd SO4
2-

 whk ;sîu^idkaø NaCl øjKh uqyq¥  
     c,h wdY%fhka ,nd.kakd úg fndfydaúg ;sìh yel&  ksIamdok l%shdj,shg ndOd  
     muqKjhs' mg, fldaI l%Shd;aulùfïoS ødjKh Ndiañlj;au fï legdhk wjfCImùu  
     ksid fldaIfha l%shdldß;ajhg^NaOH ksIamdokhg& ndOd we;s fõ'(b) j.ka;sh ksjerosh'  
     Tiaj,aâ l%uh u.ska khsá%la wï, ksIamdokfhaoS  m<uq l=árfha§ W;afma%rl yuqfõ NH3  
     jdhqj NO njg jd;fha we;s O2 u.ska TlaislrKh lrjhs' 
                     4NH3(g) + 5O2(g)                      4NO(g) + 6H2O(l)  

             fojk l=árfha § NO jdhqj NO2 njg TlaislrKh lrjhs'  
                         2NO(g) + O2(g)                    2NO2(g)           (c) j.ka;sh jerosh'  
     ld¾ñlj wefudakshd ksmojk l%uh fyan¾ fndaIa l%uh f,i yÿkajhs'fï m%;slshdj  
     ;dmodhl ksid WIaK;ajh jeä lrk úg m%;sl%shdfõ iajhxisoaO iajNdjh wvqfõ' 
     ;dm.;slj iajhxisoaO iajNdjh wvq jk ksid M,odj wvq fõ^f,a peg,sh¾ uQ,O¾uhg  
     wkqj&' M,odj jeä lsÍug WIaK;ajh wvq l< hq;= h' WIaK;ajh wvq lrk úg §  
     m%;sl%shdfõ YS>%;dj wvq ù iuia; l%shdj,sfha ld¾hlaIu;dj wvqfõ' m%Yia;  
     ld¾hlaIu;djla mj;ajd .; hq;= ksid 450-500 °C jeks ld¾ñl m%Yia; WIaK;ajhla  
     mj;ajd .kS' idfmalaI by< WIaK;ajhla Ndú;d fkdlrhs' f,a peg,sh¾ uQ,O¾uhg  
     wkqj by< mSvk bosß m%;sl%shdjg ys;lr fõ' tfy;a wêl mSvkj,g Tfrd;a;= fok  
     WmlrKj, kv;a;= msßjeh wêlh' ta ksid j¾;udkfha Ndú; jkafka 250-300 atm jeks  
     m%Yia; mSvk mrdihls'idfmalaI wvq mSvk Ndú;d fkdlrhs'(d) j.ka;sh jerosh'  
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41). d f.dkqfõ uQ,øjH jk fl%dañhï iy ueka.kSia ys Tlaihsvj, .=K TlaislrK wxlh   
     u; rod mj;S'nkaOk iajNdjh TlaislrK wxlh u; rod mj;sk w;r nkaOk  
     iajNdjfha fjkia ùu u.ska f,day Tlaihsvj, wï,-Niau iajNdjh ;SrKh lrhs' by<  
     TlaislrK wxl iys; ixfhda.j, iy-ixhqc nkaOk we;s w;r tajd wdï,sl fõ' wvq  
     TlaislrK wxl iys; ixfhda. whksl ,laIK we;s w;r tajd Ndiañl fõ' 
          
     Tlaihsvh  iajNdjh     T'l wxlh          Tlaihsvh  iajNdjh    T'l wxlh 
        CrO        ÿn, Ndiañl   +2                           MnO      Ndiañl           +2 
        Cr2O3      WNh.=Ks           +3                           Mn2O3       ÿn,  Ndiañl     +3 

        CrO2            ÿn, wdï,sl    +4                            MnO2     WNh.=Ks         +4 

        CrO3       wdï,sl              +6                   MnO3     ÿn, wdï,sl      +6 

                                                                                       Mn2O7    wdï,sl               +7   
     idudkHfhka f,dayfha TlaislrK wxlh wvq kï ta Tlaihsv Ndiañl fõ' ;jo uOHu 
     TlaislrK wxl we;s f,day Tlaihsv WNh.=Ks jk w;r" by< TlaislrK wxl we;s 
     f,day Tlaihsv wdï,sl fõ'm<uqjeks m%ldYh wi;Hfõ'fojekss m%ldYh i;Hfõ' 
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42). c,Sh ødjKfha mj;sk HA ÿn, wï,h yd tys ixhq.aul Niaufha ,jKh jk NaA   
     iu. ñY% l<úg iajdrlaIl ødjKhla ms<sfh< l< yels h'ødjKh ;=< § m%n, úoHq;a  
     úÉfþoHhla jk NaA iïmQ¾Kfhka ú>gkh ù mj;S'HA(aq) o ¥n, f,i ú>gkh fõ'  
                                              NaA(aq)                   Na+(aq) + A-(aq) 

 
                                       HA(aq) + H2O(l)                    H3O

+(aq) + A-(aq) 
     wï,hla ^iaj,amhla& tl;= l< úg iajdrlaIlfha we;s ixhq.aul Niauh jk A-(aq) úiska  
     my; ±lafjk iólrKh wkqj H+ whk m%;s.%yKh lr .efka' 
                                     A-(aq)   +      H+(aq)                    HA(aq)  
     iajdrlaIl moaO;shg Niauhla^iaj,amhla& tl;= lrk ,oafoa kï tys we;s wï,h jk  
     HA(aq) úiska OH- whk WodiSk flf¾' 
                                   OH-(aq)   +   HA(aq)                   A-(aq)    +    H2O(l)    
        tfiau fuu iajdrlaIl moaO;sh HA keu;s ¥n, wï,h wdY%s; ksid ¥n, wdï,sl pH   
     mrdihl l%Shd;aulfõ'm<uqjeks m%ldYh i;Hfõ'fojekss m%ldYh o i;Hfõ'kuq;a fuys  
     OH- fyda H+ tl;= lrK m%udK.ek^iq¿ jYfhkao hk j.& yßyeá i|yka lsÍula lr  
     ke;'iajdrlaIl l%Shdj rodmj;skafka tla;rd iSudjla ;=< muKs'fojekss m%ldYh u.ska  
     m<uqjeks m%ldYh ksjerosj myodfohs fyda fkdfohs hk òkEu ms<s;=rla ms<sf.k ;sfí'  
 

ms<s;=r)1 fyda 2 

43). i.kaOh f;,a fndfyda j¾. ;dmh ksid úfhdackh ùug fyda nyqwjhùlrKh ùug bv 
     ;sfí' tkï by< WIaK;ajj,g r;a lsÍu iqÿiq fkdfõ'tneúka yqud, wdijkhg ,la lr 
     my< WIaK;ajj, § ksiaidrKh lrkq ,efí' tu ixisoaêh wdxYsl mSvk kshuh weiqßka 
     meyeÈ,s l< yels h' i.kaO f;,a wka;¾.; Ydl fldgia yd c,h iys; moaO;sh r;a     
     lrkúg § tu mgl ydksù jdIamYS,s ixfhda. ksoyia fõ' tu moaO;sfha jdhq l,dmfha   
     c, jdIam yd jdIamYS,s ixfhda. we;' moaO;sh kgk WIaK;ajfha § c,jdIam yd i.kaO  
     f;,a jdIamfhka we;s lrk mSvkj, tl;=j ndysr jdhqf.da,Sh msvkhg iudk fõ 
     ^ndysr jdhqf.da,Sh msvkhg jvd wvq fkdfõ&' tksid tu WIaK;ajfha§, 
 
     c, jdIamj, wdxYsl mSvkh  = PH2O ,        i.kaO f;,a jdIamfha wdxYsl mSvkh = Pv.o  

           fvda,agkaf.a wdxYsl mSvk kshuh wkqj uqM mSvkh  P = PH2O  +   Pv.o   

 

            P ^uqM mSvkh& jdhqf.da,Sh mSvkh iudk jk úg ñY%Kh kghs' ta ñY%Kfha ;dmdxlh,  
     msßisÿ c,fha yd i.kaO f;,aj, ;dmdxlhg jvd wvq fõ' ta ksid 100°C;a i.kaO    
     f;,aj, ;dmdxlh hk folg u jvd wvq WIaK;ajhl § i.kaO f;,a wdijkh lr .;  
     yels h'fõ'm<uqjeks m%ldYh i;Hfõ'fojekss m%ldYh wi;Hfõ' 
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44).  jdhqjl ujq,sl mßudj(Vm) hkq oS we;s WIaK;ajhloS yd mSvkhloS jdhq ujq,hl    
      mßudj neúka 
            PV=nRT   =>   Vm = 1 x R x T     =>    Vm =  ksh;hls^wod< WIaK;ajfha yd mSvkfhaoS&'  
                                                   P 
     tuksid iudk WIaK;aj yd mSvk ;;a;aj hgf;a § ´kE u jdhqjl ujq, tlla w;alr  
     .kakd mßudj tlu w.hla úh hq;=h'jdhq j¾.h thg n,fkdmdhs'fjkia WIaK;aj yd     
     fjkia mSvkj, fjkia w.hka we;' WIaK;ajh 0 °C (273. 15 K) iy iïu; mSvkh  
     1 atm (101325 Pa) hk iïu; ;;a;ajh hgf;a mßmQ¾K jdhqjl ujq,sl mßudj 
        22.414 dm3 mol-1 fõ'fuh iïu;hls'm<uqjeks m%ldYh wi;Hfõ'fojekss m%ldYh i;Hfõ' 
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45).  ;s%udK iudjhúl;dj hkq ;s%udK wjldYfhys nkaOkj, ÈYdk;sfhka muKla fjkia 
      jkakdjQ jHQy iys; ixfhda.j, mej;Suhs' ;s%udK iudjhúlj,g we;af;a tlu jHQy 
      iQ;%hls' tajdg we;af;a iudk iïnkaO;djls' tajdfha ix>ál mrudKq tlu 
      wkqms<sfj<lg iïnkaOù we;s kuq;a tajdfha ix>ál mrudKq fyda ldKav ;s%udk 
      wjldYfha ÈYdk; ù we;s wdldrfhka tajd tlsfklska fjkia fõ' tneúka tajdg tlu 
      wKql yd jHQy iQ;% we;;a tajd tlsfkl u; wêia:dmkh l< fkdyelsh' ;s%udK jHQy 
      tlsfkflys o¾mK m%;sìïN jkakd jQ ;s%udK iudjhúl hq., tlsfkflys 
      m%;srEmwjhj kï fõ' ;s%udK jHQy tlsfkflys o¾mK m%;sìïn fkdjkakd jQ ;s%udK 
      iudjhúl hq., tlsfkflys mdr;%sudK iudjhúl kï fõ'fojeks m%ldYh wi;Hfõ' 
      cHdñ;sl iudjhúl;dj"mdr;s%udK iudjhúl;dj fmkakqï flfrk tla wjia:djls' 
      C = C nkaOkhla ;snQ muKska tu ixfhda. mdr;s%udK iudjhúl;dj fkdfmkajhs 
      (C= C nkaOk iys; we;eï ixfhda. cHdñ;sl iudjhúl;dj;a fkdfmkajhs&' 
      m<uqjeks m%ldYh o wi;Hfõ' 
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46).  fnkaiSkaj, ish¨ C mrudKq  sp2  uqyqïlrKh olajhs' iEu ldnka  
     mrudKqjlu kquqyqï p ldlaIslhla we;s w;r" tajdg fome;af;ys  
     we;s kquqyqï p ldlaIsl iu. w;sÉPdokhfõ'fï fya;=fjka ldnka  
     mrudKq yhgu fmdÿ plS%h úia:dk.;jQ bf,lafg%dak j,djla  
     we;sfõ'ta ksid fnkaiSkaj, i;H jHQyh fll=f,a jHQy foflys  
     uqyquhla f,i i,lhs'úia:dk.; bf,lafg%dak iys; fnkaiSkaj,  
     fuu ia:dhs;dj idudkH we,alSkj,g jvd jeäh'fï ia:dhs;dj  
     we;s jkafka π-bf,lafg%dak yh u.ska we;sjk plS%h úia:dk.;  
     ùu fya;=fjka jk w;r" th fnkaiSkaj, iïm%hqla; ia:dhs;d 
     (fyda wefrdaueál ia:dhs;d Yla;sh) f,i yeÈkafõ'fuu ia:dhs;dj ksid fnkaiSka we,s*eál  
     we,alSk fuka yhsv%ckSlrKh myiq ke;^we,s*eál we,alSk yhsv%ckSlrKh ishqïj l=vq  
     lrk ,o Pt, Pd fyda Ni jeks W;afm%arl yuqfõ myiqfjka l<yel&'by< WIaK;ajj,oS  
     (1500C) iy iqÿiq W;afm%arl yuqfõ(frfka Ni) muKla fnkaiSka yhsv%ckSlrKh l<yel'  
     fuu yhsv%cka wdl,kfha oS wefrdaueál ia:dhS;dj ke;sfõ'm<uqjeks m%ldYh i;Hfõ'   
     fojekss m%ldYh o i;Hfõ'fojekss m%ldYh u.ska m<uqjeks m%ldYh ksjerosj myodfohs'  
 
 ms<s;=r)1 

47).  i,a*shqßla wï, ksIamdokfha iam¾Y l%ufha oS i,a*¾ fyda f,day i,a*hsv oykhlr  SO2     

         m<uqj ms<sfh, lr .kq,nhs' jdhqf.da, O2 iu.  SO2 m%;sl%shdlr SO3 ms<sfh, lsÍu   
     fojk mshjrhs' wjidkfha idkaø H2SO4 iu.  SO3 m%;sl%shd lsÍug i,iajd ,nd .kakd  
     H2S2O7 ^ò,shï&c, úÉfþokfhka H2SO4 ,nd .kS^c,h iu.  SO3 Rcqju m%;sl%shdj  
     fõ.j;a yd wêl ;dmodhlh'taksid c,h jdIamSlrKhfõ'i,amshqßla wï, ÿudrho  
     we;s fõ'fuu ndOl u.yeÍu msKsi by; úia;r l< l%shdud¾. Tiafia SO3 jdhqj  
     H2SO4 njg m;a lrhs'WIaK;ajh 70 °C idkaø ^98]& i,amshqßla wï,h u.ska SO3 jdhqj  
     wjfYdaIKh Wmßu fõ'´,shïj,g mßiaiñka c,h tl;= lsÍfuka idkaø H2SO4  
        ksmojd .kq ,efí&'m<uqjeks m%ldYh wi;Hfõ'fojekss m%ldYh i;Hfõ' 
 
 ms<s;=r)4 
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48). ldnka mrudKqjg idfmalaIj ye,cka mrudKqfõ by< úoHq;a  
     RK;dj fya;=fjka ldnka - ye,cka nkaOkh O%eùh fõ' tys  
     m%;sM,hla f,i ta ldnka mrudKqfõ bf,lafg%dak W!k;djla  
     mj;S'taksid kshqla,sfhd*hs,j,g ta ia:dkhg myr oSfï 

     yelshdjla we;'NH3 kshqla,sfhd*hs,hla f,i l%Shd;aul fjñka 

     N u; we;s bf,lafg%dak hq., oS bf,lafg%dak W!k ldnka  
     mrudKqjla iu. nkaOkhla idod .; yel^we,alhs,a  
     fya,hsvj, ,dlaIKsl m%;sl%shd jk kshqla,sfhd*s,sl wdfoaY  
     m%;sls%hd&'túg m%d:ñl weuhskhla M,h f,i ,efí' fufia  
     iE¥k m%d:ñl weuhsk udOHfha we;s fjk;a we,als,a fya,hsv  

     wKqjla iu. m%;sls%hd lr oaú;Shsl weuhsk fohs'fï oaú;Shsl weuhskj, o N mrudKqfõ  
     tlir bf,lafg%dak hq.,la fjhs' tneúka tajd ;jÿrg;a we,als,a fya,hsvh iu. m%;sls%hd  
     lr ;D;Shsl weuhsk idohs' ;D;Shsl weuhsk o" tlir hq.,lska hqla; jk neúka     
     th ;jÿrg;a we,als,a fya,hsvh iu. m%;sls%hd lr pd;=¾: wefudakshï ,jKh idohs'    
     tneúka m%d:ñl weuhsk yd we,als,a fya,hsv w;r m%;sls%hdfjka M, ñY%Khla we;sfõ' 
     yerekqúg m%d:ñl oaù;Shsl" ;D;Shsl weuhsk o by; m%;sl%Shjkays oS kshqla,sfhd*hs, 
     f,i l%Shdlrhs'sfõ'm<uqjeks m%ldYh i;Hfõ'fojekss m%ldYh o i;Hfõ'fojekss m%ldYh  
     u.ska m<uqjeks m%ldYh ksjerosj myodfohs'  
 

ms<s;=r)1 

49).            P     +    Q                 R 

                  YS>%;dj kshuh fhoSu  =>      R = k [Q]x .  [P]y        x  iy y hkq idfmalaI fm< fõ' 
  
               y=1  f,i^m<uq fm<& .e¿fõoS we;   => R = k [Q]x .  [P]          R YS>%;dj,   k  YS>%;d ksh;h  
                                                                                                                                                                               y    
                                                                                                                        kj ksh;hls(k')  

                                                                                       R =     k' .     [P]                                                                    m 

                                                                                                                                                                                0                         x 

                                                                                        y  =     m      x         uQ,,laIHh yryd hk ir, f¾Ldjls'             
     m<uq fm< m%;sl%shdjl wdrïNl YS>%;dj m%;sl%shl idkaøKfha m<uq jk n,hg  
     iudkqmd;slfõ^m%;sl%shl idkaøKfhka iajdh;a; fkdfõ&'m<uqjeks m%ldYh i;Hfõ'     
     fojekss m%ldYh wi;Hfõ' 

                                                

C
  

ms<s;=r)3 

50).  iQ¾h lsrK yuqfõ mßir ¥Il ldrl lsysmhla tlsfkl m%;sl%shd lr we;s jk ridhk   
     øjHj, ishqï wxY= yd c, ì|s;s u.ska iQ¾h lsrK m%lsrKh (scattering) ùfuka isÿjk  
     jdhqf.da,fha mdroDYHNdjh wvq ùu m%ldY ridhksl OQñldj f,i yÿkajhs'm%ldY  
     ridhksl OQñldj we;sùug ridhksl ¥Il j¾. folla odhlfjhs'tajd kï jdhqf.da,hg  
     tl;=jk khsá%la Tlaihsâ jdhqj (NO) iy fkdoejqKq jdIamYSs,s yhsfv%dldnk fyj;a 
     VOC( fkdoejqKq øj fmfg%da,shï bkaOk u.ska)fjhs'óg wu;rj iQ¾hHdf,dalh iy 15°Cg  
        jeä WIaK;ajhla ;sîuo wjYH fõ'fuys i|yka wêl jdyk ;onoh hkafkka woyia  
     lrkafka jeä jdyk msgdr ¥u iy tu ¥fuys NO(wNHka;r oyk tkaðfuka msgjk) iy  
     fkdoejqK jdIamYSs,s yhsfv%dldnk jeä jYfhka wka;¾.;ùuhs'tfiau iq¾hdf,dalh  
     mej;Su;a hk idOl m%ldY ridhksl OQñldj we;sùug odhljk nj mjid we;' 
     m<uqjeks m%ldYh i;Hfõ' jdykj,g fhdok bkaOk úúO wdldrfhka fkdoejqKq bkaOk    
     f,i mßirhg tl;= fjhs'úfYaIfhka .efid,ska bkaOkj, wêl jdIamYSs,s;dj fya;=fjka  
     jdykfha bkaOk gexlsfhka jdIamSlrKh ùu ksid jdIamYS,s yhsfv%dldnk mßirhg  
     tl;=fjhs'tfiau ldìhqf,agrh ;=<skao ie,lshhq;= yhsfv%dldnk m%udKhla jdIamùhhs'  
     tfy;a jeäu m%udKhla jd;hg tlajkqfha jdykfha wmjyk (exhaust) moaO;sh yrydh'    
     fojekss m%ldYfha i|yka uq¿ukskau hkak jerosh'   
  

ms<s;=r)3 
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