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fhyhz;Lg; nghJj;Njh;T 2024 

gd;dpnuz;lhk; tFg;G 

Ntjpapay; ghltpilf;Fwpg;G 

gFjp - m 

I. rhpahd tpilfs;:- 

1  .  (,) fy{dh 

2 . (M) thd; Mh;fy; Kiw 

3 . (,) ehd;F 

4 . (<) cyh; gdpf;fl;b 

5 . (M) F2 

6  . (M) H2SO4 

7  . (M) fhh;gd; il Mf;irL 

8 . (M) +3 

9  . (m) 8 

10. (M) mjpf mkpyj;jd;ik nfhz;lJ 

11. (,) nkj;jdy; 

12. (<) 1.5625% 

13. (,) ,uz;L nghpa My;ify; njhFjpfSf;fpilNa 

14. (M) mirNyw;wk; 

15. (,) mrpl;Nlhg{Ndhd;             

                                                              gFjp - M 

16.  gpd;tUtdtw;iw jFe;j cjhuzq;fSld; tpsf;Ff. m) khR M) frL. 

khR : jhJf;fSld; cNyhfj; jd;ikaw;w khRf;fs;> ghiw nghUl;fs; kw;Wk; kz; khRf;fs; 

,uz;lw fye;Jf; fhzg;gLk; fdpkf;fopTfs; khRf;fs; vd miof;fg;gLfpd;wd. v.fh:Fe2O3 

jhJtpy; cs;s SiO2. 

frL : jhJtpy; cs;s fdpkf; fopTfs;> ,of;fpAld; ,ize;J cUthf;Fk; cUfpa epiy 

nghUs;. V.fh : Fe2O3 ypUe;J ‘Fe’ cUthFk; tpidapy; CaO thdJ SiO2 cld; ,ize;J 

fril cUthf;FfpwJ.      CaO(s)         +     SiO2(s)      →    CaSiO3(s) 

                                                    (,sf;fp)    (fdpkf;fopT)    (frL)  

17. NghNul; cWg;ig vt;thW fz;lwptha;? 

    mlu; fe;jf mkpyj;jpd; Kd;dpiyay; Nghupf; mkpyk; (m) NghNul; cg;ig vj;jpy; 

My;f`hYld; ntg;gg;gLj;Jk;NghJ l;iu vj;jpy; NghNul; vDk; v];lu; cUthfpwJ. ,e;j v];lupd; 

Mtp gr;ir epw RlUld; vupfpwJ.     

H3BO3    +    3C2H5OH   →    B(OC2H5)3 +    3H2O. 
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18.            Jisaplg;gl;l fyid flypy; t3rp vupAk;NghJ mJ gh];g3d; kw;Wk; mrpl;by3d; thA fyitia 

ntspNaw;WfpwJ. ntspNaw;wg;gl;l gh];g3d; thA j3g;gw;wp vupe;J mrpl;bypidAk; vupa itf;fpwJ. ,t;thW 

vupAk; thAf;fs; njhlu;e;J tUk; fg;gy;fSf;F rkpf;iQahf nray;gLfpd;wd. ,J n`y;k; N`hy;k;]; 

Kd;dwptpg;ghd; vd miof;fg;gLfpwJ. 

19. yhe;jdha;L FWf;fj;jpd; tpisTfs;: 

     cs;$l;bYs;s 4f vyf;l;uhd;fspd; r{uw;w jpiukiwg;G tpisT. 

20. nghjpTj; jpwd; :  
                Nfhsq;fspd; nkhj;j fd msT  
  nghjpTj; jpwd; =                                                                            X 100 
                                         myFf; $l;bd; fd msT  

    sc - 52.38 %, bcc - 68 %, fcc - 74 % 

21. Kjy;tif tpidf;fhd vLj;Jf;fhl;Lfs; : 

 iel;u[d; ngd;lhf;i]L rpijtiljy;>  N2O5 (g)   →    2NO2 (g)   +   
ଵ

ଶ
 O2 (g) 

 jNahidy; FNshiuL rpijTWjy;>     SO2Cl2 (l)   →      SO2 (g)   +   Cl2 (g) 

 H2O2d; e3u;f;fiury; rpijtiljy;>      H2O2 (aq)    →     H2O (l)  +  
ଵ

ଶ
 O2 (g) 

 tisa Gug;NgdhdJ Gug;g3dhf khw;wpakhjy;. 

22. Y}ap mkpyq;fSf;Fk; Y}ap fhuq;fSf;Fk; ,ilNaAs;s NtWghLfs; : 

t. 
vz; 

Y}ap mkpyq;fs; Y}ap fhuq;fs; 

1 vyf;l;uhd; Fiw %yf;$Wfs; xd;W my;yJ mjw;F Nkw;gl;l jdpj;j vyf;l;uhd; 
,ul;ilfis nfhz;Ls;s %yf;$Wfs;.  

2 midj;J cNyhf madpfs; (m) mZf;fs;. midj;J vjpu; madpfs;. 
3 xU KidTw;w ,ul;il gpizg;ig 

nfhz;Ls;s %yf;$Wfs;. 
fhu;gd;-fhu;gd; gy;gpizg;Gfisf; nfhz;Ls;s 
%yf;$Wfs;. 

5 fhu;gd; Neuadp (CH3)3C+ fhu;gd; vjpuadp CH3
- 

23. g3dhypy; ,Ue;J gpf;hpf; mkpyk; jahhpj;jy; (g3dhypd; iel;Nuh Vw;w tpid)  

                 gPdhy; mlh; HNO3 / H2SO4 gpf;hpf; mkpyk; (2,4,6 – l;iu iel;Nuh gPdhy;)  

 
24. N`Nyh/ghu;k; tpid : CH3CO – njhFjpiaf; nfhz;Ls;s mrpl;lhy;bi`L    

                   (k) nkj;jpy; f{l;Nlhd; kl;Lk; ,t;tpidapy; <LgLk;. 

      

gFjp - , 

25.  vypq;fk; tiuglj;jpd; tuk;Gfs;;; : 

 tpidapd; Ntfj;ij tpsf;ftpy;iy.  

 Jiz tpidfs; epfo;tjw;fhd rhj;jpaj;jd;ikia tpsf;ftpy;iy. 

 tpidgLnghUl;fs; kw;Wk; tpidtpis nghUl;fs; rkepiyapy; cs;sNghJ ΔG - d; 

vy;yh epge;jidfSk; cz;ikay;y. 
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26. �gp?;?h;-l ;Nuhg?; njhFg;G tpid:  
                        Cu / 50atm   

       fhh;gd; Nkhdhf;irL + H2                                   i`l;Nuh fhh;gd;  
                                                        500 K - 700 K  
                                               
                                                    Cu / 50atm      
    nCO + 2nH2                                                                                       CnH2n + nH2O  

                                                       500 K - 700 K 

27. fe;jf il Mf;irbd; ntSf;Fk; gz;G: 

        

28. FNuhiky; FNshiuL Nrhjid 
                                mlh; H2SO4 

     nghl;lhrpak;-il-FNuhNkl; + nghl;lhrpak;                 FNuhiky; FNshiuL  
                       FNshiuL                 (MuQ;R rptg;Gepw Mtp) 

,t;tpid gz;gwp gFg;gha;tpy; FNshiuL madpia fz;lwpa gad;gLfpwJ. 

2�.  �gpuq;fy; FiwghL:   
 gbf mzpf;Nfhitj; jsj;jpy; ,lk; ngw Ntz;ba xU madpahdJ mt;tplj;jpy; 

mikahky; kw;nwhU ,ilr;nrUfy; epiyapy; mike;jpUg;gjhy; Vw;gLk; FiwghL 

�gpuq;fy; FiwghL vdg;gLk;. 

 cUt mstpy; mjpf NtWghL fhzg;gLk; Neu; kw;Wk; vjpu; madpfisf; nfhz;Ls;s 

madpg; gbfq;fspy; ,f;FiwghL fhzg;gLfpwJ. 

 ,f;FiwghL gbf mlu;j;jpapy; ghjpg;ig Vw;gLj;Jtjpy;iy. 

 v.fh : rpy;tu; GNuhikL..  
3�. Nghyp Kjy; tif tpid :  

          xU ,uz;lhk; tif tpidapy;> VNjDk; xU tpidgLnghUspd; 

mstpid kpf mjpf mstpy; vLj;Jf;nfhs;tjd; %yk; mt;tpidapid 

Kjy;tif tpidahf khw;wpaikf;fyhk;. ,t;thW khw;wpaikf;fg;gLk; tpidfs; 

Nghyp Kjy; tif tpidfs; vdg;gLk;. 

 v.fh : mkpy Kd;dpiyapy; v];lu;fspd; e3uhw;gFg;G tpid. 

 CH3COOCH3 (aq)   +  H2O (l)    →   CH3COOH (aq)    +  CH3OH(aq) 
 

31.          CaF2 (S)               Ca 2+ (aq)  + 2F - (aq) 

                             [ F-
  ]  = 2 [Ca 2+ ]           = 2   ×  3.3 × 10 -4 M     = 6.6   × 10 -4 M  

                    Ksp   = [Ca 2+ ]     [ F-
  ]  

2
   =   (3.3 × 10 -4) (6.6   × 10 -4)2  = 1.44   × 10 -10 
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32.   fpisf;fhy;    e3uw;w [pq;f; FNshiuL      mrpl;lhy;bi`L. 

     
  fpisf;fhy;        mlh; H2SO4           ilMf;Nrd; 

     
33.    A- mrpl;ily; FNshiuL  B- mrpl;lhy;bi`L C- 3-i`l;uhf;rp gpA+l;lNdy; 

gFjp - < 
34. m. Gyj;J}a;ikahf;fy; Kiw: 

 jj;Jtk; - gpd;d gbfkhf;fy; Kiw. 

 khRs;;s cNyhfk; xU jz;L tbtpy; vLj;Jf; nfhs;sg;gLfpwJ. 

 ,j;jz;L xU efUk; ntg;gg;gLj;jp %yk; ntg;gg;gLj;jg;gLfpwJ. ,jdhy; cNyhfk; 

cUFfpwJ. 

 ntg;gg;gLj;jp cNyhf jz;bd; xUKidapy; ,Ue;J kWKidf;F efUk;NghJ J}a 

cNyhfk; gbfkhfpwJ. 

 khRf;fs; cUF epiyg; gFjpapy; jq;FfpwJ. 

 ,r;nraiy k3z;Lk; k3z;Lk; nra;J J}a cNyhfk; ngwg;gLfpwJ. 

 cNyhfk; Mf;rp[Ndw;wk; Mtij jLf;f ke;jthA �oypy; elj;jg;gLfpwJ  

 v. fh. – fhypak;(Ga), rpypf;fhd;(Si), n[h;khdpak;(Ge). 

M. ilNghNudpd; mikg;G: 

 ,uz;L BH2 myFfs; ,uz;L i`l;u[d; ghyq;fshy; gpizf;fg;gl;Ls;sJ. 

 nkhj;jk; vl;L B-H gpizg;Gfs;, 12 ,izjpwd; vyf;l;uhd;fs; cs;sJ. 

 ehd;F vyf;l;uhd;fis nfhz;L ,uz;L B-H-B ghy gpizg;Gfs; cUthfpwJ.  

 ehd;F Kida B-H gpizg;Gfs; 2c-2e gpizg;ghFk;. ,uz;L B-H-B gpizg;Gfs; 3c-

2e gpizg;ghFk.;  

 ,jpy; Nghuhd; SP3 ,df;fyg;G cilaJ.  

 gpizg;G ghyq;fspy; cs;s i`l;u[d; mZf;fs; xNu jsj;jpy; cs;sd. 

 xU Nghuhd; mZtpd; ghjp epuk;gpa ,df;fyg;G Mh;gpl;lhYk; kw;nwhU Nghuhd; 

mZtpd; ntw;W ,df;fyg;G Mh;gpl;lhYk;, i`l;u[d; mZtpd; ghjp epuk;gpa S 

Mh;gpl;lhYk; Nkw;nghUe;jp B-H-B ghy gpizg;Gfs; cUthfpwJ. 

 ,J thiog;go gpizg;G vdTk; miof;fg;gLfpwJ. 
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35. m. i. nlf;fhd; Kiwapy; FNshhpd; ngUkstpy; jahhpj;jy;:  

                4��O
 C -y; Fg;u]; FNshuiL cs;s mLf;Ffs; nfhz;l fydpy; fhw;W  

          kw;Wk; HCl tpidGhpe;J FNshhpidj; jUfpwJ. 

                    

                  ii.  FNshupdpd; gad;fs;   : 

 Fbe3iuj; J}a;ikahf;f.  

 gUj;jp Jzpfs;> fhfpjk; kw;Wk; Nuahd; Mfpatw;iw ntSf;f.  

 jq;fk; kw;Wk; gpshl;bdk; Mfpatw;iw mjd; jhJtpypUe;J gpupj;njLf;f 

gad;gLfpwJ. 

M. yhe;jdha;L kw;Wk; Mf;bdha;L xg;gpLf. 

t 
vz; 

yhe;jdha;Lfs; Mf;bdha;Lfs; 

1 NtWgLj;Jk; vyf;l;uhd;fs; 4f Mu;gpl;lhypy; 
Nru;fpwJ. 

NtWgLj;Jk; vyf;l;uhd;fs; 5f Mu;gpl;lhypy; 
Nru;fpwJ. 

2 4f Mu;gpl;lhypy; gpizg;G Mw;wy; mjpfk;  5f Mu;gpl;lhypy; gpizg;G Mw;wy; FiwT  
3 ,itfspd; mizTr; Nru;kq;fis 

cUthf;Fk; jd;ik FiwT. 
,itfspd; mizTr; Nru;kq;fis cUthf;Fk; 
jd;ik mjpfk; 

4 ngUk;ghyhd yhe;jdha;Lfs; epwkw;wit ngUk;ghyhd Mf;bdha;Lfs; epwKs;sit (U3+ 

rptg;G, U4+ gr;ir, UO2
2+ kQ;rs;) 

5 ,itfs; Mf;Nrh Neuadpfis 
cUthf;Ftjpy;iy 

,itfs; Mf;Nrh Neuadpfis 
cUthf;Ffpd;wd. UO2

2+, NpO2
2+ 

6 yhe;jdha;Lfs; rpy Neu;Tfspy; +3  
Mf;]p[Ndw;w epiyAld; +2 kw;Wk; +4 
Mf;]p[Ndw;w epiyfisAk; ngw;Ws;sd. 

Mf;bdha;Lfs; +3  Mf;]p[Ndw;w epiyAld; 
+4, +5, +6 kw;Wk; +7 Nghd;w cau; Mf;]p[Ndw;w 
epiyfisAk; ngw;Ws;sd. 

36.m. cNyhfk; mjpfKs;s  kw;Wk; cNyhfk; FiwTgLk; FiwghLfis tpsf;Ff.       

   (my;yJ) Ntjptpidf; $W tpfpjj;jpy; mikahj FiwghLfis  tpsf;Ff.  

cNyhfk; mjpfKs;s FiwghL:  

    gbfj;jpy; vjph;kpd; madpfspd; 

vz;zpf;ifia tpl cNyhf madpfspd; 

vz;zpf;if mjpfkhf ,Ue;jhy; mJ 

cNyhfk; mjpfKs;s FiwghL.  

v.fh : NaCl, KCl, ZnO   

cNyhfk; FiwTgLk; FiwghL : 

    gbfj;jpy; vjph;kpd; madpfspd; 

vz;zpf;ifia tpl cNyhf madpfspd; 

vz;zpf;if Fiwthf ,Ue;jhy; mJ 

cNyhfk; FiwTgLk; FiwghL  

v.fh : FeO 
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M.  xU Kjy;tif tpidf;fhd njhifg;gLj;jg;gl;l rkd;ghL :  

           xU tpidapd; tpidNtfkhdJ> mt;tpidapy; <LgLk; tpidg;gL 

nghUl;fspd; nrwpTfspd; Kjy; gbapidg; nghUj;J mikAkhdhy;> mt;tpidfs; 

Kjy;tif tpidfs; vdg;gLk;. gpd;tUk; Kjy; tif tpidapid fUJNthk;.  

                         A    →     tpisnghUs; 

   NtftpjpahdJ>           tpidNtfk;  =   k[A]1 

     ,q;F> k vd;gJ Kjy;tif tpidapd; tpidNtf khwpyp. 

                            

            
ିௗ[]

ௗ௧
   =  k[A]1     

ିௗ[]

[]ଵ
   = k dt      

   Neuk; t = 0 Kjy; t = t vd mikAk; Neu vy;iyapy; tpidgL nghUl;fspd; 

Nkw;fz;Ls;s rkd;ghl;bidj; njhifg;gLj;j> nrwpT vy;iy [A0] Kjy; [A] Mf 

mikfpwJ vdpy;> ,e;j vy;iy kjpg;Gfspy; 

            ∫   
ିௗ[]

[]

[]

[బ ]
    =   k ∫ 𝑑𝑡

ଵ


 

                          (-ln[A])[A]
[A0 ]  =  k(t)t

0  

                    -ln[A] – (-ln[A0]   =   k(t-0) 

                    -ln[A]  +  ln[A0]   =   kt 

                                   lnቀ
[బ]

[]
ቁ  =  kt                                            

           2.303 lnቀ
[బ]

[]
ቁ  =  kt 

                            k  =   
ଶ.ଷଷ

௧
  log ቀ

[బ]

[]
ቁ           

36. m. n`d;lu;rd; - N`ry;ghf; rkd;ghL :     
     xU mkpyj; jhq;fy; fiurypy; cs;s i`l;Nuhdpak; madpr; nrwpthdJ> 

fiurypy; cs;s typik Fiwe;j mkpyj;jpd; nrwpT kw;Wk; mjd; ,izfhuj;jpd; 

nrwpT Mfpatw;wpw;fpilNa cs;s tpfpjj;ij rhu;e;jpUf;Fk;.                                          

                                                                    [mkpyk;]eq  

                                            [H3O+]  =  Ka 
                                                                    [fhuk;]eq 

typik Fiwe;j mkpykhdJ kpff; Fiwe;jsNt gpupifailfpwJ. NkYk; nghJ madp 

tpisT fhuzkhf gpupifailjy; NkYk; FiwfpwJ. vdNt> mkpyj;jpd; rkepiy 

nrwpthdJ> madpAwh mkpyj;jpd; Jtf;fr; nrwptpw;F Vwj;jho rkkhf cs;sJ. ,Njg; 

Nghy ,izfhuj;jpd; nrwpthdJ> Nru;f;fg;gl;l cg;gpd; Jtf;fr; nrwptpw;F Vwj;jho 

rkkhf cs;sJ.   
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                                                           [mkpyk;] 
                                     [H3O+]  =  Ka 

                                                           [cg;G] 
                                                                           [mkpyk;] 
                                log[H3O+]  = logKa + log     
                                                                           [cg;G] 
                                                                          [mkpyk;] 
                              -log[H3O+]  = -logKa - log    
                                                                          [cg;G] 
pH  = -log[H3O+]    kw;Wk;    pKa   =  -logKa 

 

                                                                 [cg;G] 
                                pH  =  pKa   +  log    
                                                                [mkpyk;] 
,Njg;Nghy xU fhuj;jhq;fy; fiurYf;F , 
                              [cg;G] 

                              pOH  =  pKb +  log    
                                                                [fhuk;] 
M. 
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38.m. i) Nfhy;g;tpid: 

   
 
ii)g{dhy;g;jy{d; tpid: 

 
M. fhd;dprhNuh tpid kw;Wk; tpid top Kiw: 
 

 

 

 
 
 
 

Nrh.,uj;jpdNty; vk;.v];.rp gp.vl;. vk;.gpy; 

KJfiy Ntjpapay; Mrphpah;  

muR Nkdpiyg; gs;sp  

Fs;sQ;rhtb  

flY}h; khtl;lk;. 
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