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               sin r 
26. ghh;f;Fk; nghUspd; J}uj;jpw;F Vw;wthW kdpj fz;zpd; tpopnyd;rdhJ khw;wpf;nfhs;Sk; 

jpwd; cilaJ  ,jidNa “tpopapd; Vw;gikT” vdg;gLk;. 
27. kpf mjpf miyePsk; cilaJ.  

 ,jpy; rpjwilahky; ntFnjhiytpy; ghh;gth;fsJ fz;fis milAk; 
28. xU %yf;$Wtpy; cs;s mZf;fspd; vz;zpf;ifNa mk;%yf;$wpd;” mZf;fl;L; vz;” 

vdg;gLk;. 
29. HF3, Hcl, Co 
30. iel;u[dpd; rjtPj ,iaG=  mk;NkhdpahtpYs;s iel;u[d; epiw    

           mk;Nkhdpahtpd; %yf;$Wepiw          x 100 
 

= 14   x100     

 17 

 mk;NkhdpahtpYs;s iel;u[d; rjtPjk; = 82.35 

31. nts;spapd; ntz;ik nfhz;l cNyhfk; A vd;gJ mYkpdpkhFk;. 
A Mf;]p[Dld; 800

oC –apy; tpidGhpe;J B – ia cUthf;fpwJ. 

4A1+302 800oc 2Al203 

B vd;gJ mYkpdpak; Mf;i]L  (Al203) 
mYkpdpaj;jpd; cNyhff; fyitahfpa bAuhYkpd; MFk;. 

tpkhdj;jpd; ghfk; nra;a 

g;u\h; Ff;fh; 

A = mYkpdpak; (A1) 

B= mYkpdpak; Mf;irL (Al203) 
32. <uKs;s fhw;W ,Uk;gpd; kPJ gl;lhy; ,Uk;G JUg;gpbf;Fk;. 

 cg;G fiue;j ePh; kw;Wk; mkpyj;jd;ikAs;s thAf;fs; ,Uk;gpd; Gwg;gug;ig jhf;Fk;NghJ ,Uk;G 

JUgpbf;Fk;. 

33. jhtu ,iyapy; Nky;Gwj;NjhYf;Fk;> fPo;Gwj;NjhYf;Fk; ,ilapy; cs;s jsj;jpR” 

,iyapilj;jpR” vdg;gLk;. ,uz;L tifahd jpRf;fs; cs;sd. mit ,uz;L tifg;gLk;. i) 

ghypNrl; ghud;ifkh  ii) ];ghQ;rp ghud;ifkh. 

34. glk;-1m+ ghfk; 1m 

35. jhtuq;fs; #hpa xspapd; Kd;dpiyapy; CO2 kw;Wk; H2O cjtpapdhy; fhh;Nghi`l;Nul; 

jahhpf;Fk; epfo;r;rp xspr;Nrh;f;if” vdg;gLk;. 

gRe;jhtuq;fspd; ,iyfs; kw;Wk; kyh;fs; kw;Wk; nkhl;Lfspy; xspr;Nrh;f;if eilngWfpwJ. 

36. %R;Rf; Fohapd; topNa fhw;W vspjhf nrd;W tUk; tifapy; mjd; Rth;fs; FUj;njYk;G 

tisaq;fshy; jhq;fg;gLk; tifapy; cs;sd. 

37. njhz;il ,uj;jj;ij cwpQ;rg; gad;gLfpwJ. 

 clypd; ,U KidfSk; xl;LwpQ;rpfSk; xk;Gaphpapy; gw;wpf; nfhs;s cjTfpwJ. 

 thapDs; fhzg;gLk; %d;W jhilfSk; xk;Gaphpapy; typapy;yhj fhaj;ij 

Vw;gLj;JfpwJ. 

 ,J Ruf;fg;gLk; `pUbd; vd;w nghUs; ,uj;jk; ciwjiy jilnra;fpwJ. 

38. glk; -1M+ghfk; -1M 

39. fhg;G nry;fspd; tpiwg;gYj;j khWghLfshy; ,iyj;Jis %bj;jpwf;fpwJ. 

 gfy; Neuq;fspy; fhg;G nry;fSf;F mUfhikapYs;s nry;fspypUe;J ePiug; 

ngWfpd;wd. fhg;G nry;fs; tpiwg;gilfpd;wd. ,jdhy; ,iyj;Jis jpwf;fpwJ.  

 ,uT Neuq;fspy; fhg;G nry;fistpl;L ePh; ntspNaWfpd;wd. fhg;G nry;fs; 

jsh;tilfpd;wd. ,jdhy; ,iyj;Jis %bf;nfhs;fpwJ. 

40. kdpjh;fspd; ,jak; xU KO Row;rpapd;NghJ ,uj;jkhdJ ,jaj;jpd; topahf ,UKiw Rw;wp 

tUfpwJ. ,jid “ ,ul;il Rw;Nwhl;l kz;lyk;” vdg;gLk;. 

 kdpjhpy; Mf;rp[d; kpFe;j ,uj;jk; Mf;]p[d; Fiwe;j ,uj;jj;Jld; fyg;gjpy;iy. 

41. 1940 Mk; Mz;L Nyz;l;];Bdh; kw;Wk; tPdh; Rh fhuzpia fz;lwpe;jh;. 

 hPr]; ,df;Fuq;fps; ,uj;jj;ij Kaypd; clYf;Fs; nrYj;jp  Mz;bghbfis 

fz;Lgpbf;fg;gl;lJ. ,jid “Rh” fhuzpfs; vd;W miof;fg;gl;ld. 

42.    

 

t.vz; gz;Gfs; jkdp rpiu 

1 jd;ik toq;Fk; Foha; ngWk; Foha; 

2 epwk; ,sQ;rptg;G rptg;G 

3 mike;Js;s ,lk; clypd; Mo;gFjp clypd; Nkw;gFjp 

4 ,uj;j Xl;l mOj;jj;jpd; 

jd;ik 

mjpfk; FiwT 

5 thy;Tfs; ,y;iy cz;L 

V. tphpthd tpilasp 
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43. ce;jk; khwhf; Nfhl;ghL:- 

tiuaiw: 

 Gwtpir xd;W nghUspd; kPJ nray;glhj tiu nkhj;j Neh;Nfhl;L ce;jk; khwhJ. 

         ep&gzk; 

 ,uz;L nghUl;fs; A kw;Wk; B apd; epiw M1 kw;Wk; M2 Muk;g jpirNtfk; u1, u2 NkYk; 

u1>u2, ,Wjp jpir Ntfk; V1, V2 MFk;. 

 t vd;w fhyj;jpy; A MdJ B-apd; kPJ Nkhjiy Vw;gLj;Jk; epA+l;ld; ,uz;lhk; tpjpg;gb 

 NkhjYf;F gpd; jpirNtfq;fs; V1 kw;Wk; V2. 

  B apd; kPJ A apd; tpir FB = M2(v2-u2)   

           t 

  A  apd; kPJ B- apd; tpir FA = M1(v1-u1)  

            t 

/epA+l;ldpd; 3- Mk; tpjpg;gb  FA = -FB 

 

M1(v1-u1)   = M2(V2-u2)  

      t         t 

M1V1-M1   = M2V2+M2u2 

M1V1-M1V2   = M1u1+M2u2 

        KbT 

 Gwtpir nray;glhj tiu NkhjYf;Fg; gpd; nkhj;j ce;jKk;> NkhjYf;FKd; nkhj;j ce;jKk; 

rkk;. vdNt nghUspd; kPJ nray;gLk; nkhj;j ce;jk; khwpyp. 

44. $l;L Ez;Ndhf;fp 
tiuaiw 

 kpf Ez;zpa nghUs;fis nghpjhf fhz cjTfpwJ.  

 Ftpnyd;rpd; Ftpaj; njhiytpid Fiwg;gjd; %yk; Ez;Nzhf;fpapd; cUg;ngUf;f jpwid 

mjpfhpf;fyhk;. 
mikg;G:- 

 ,U Ftpa nyd;Rfs; cs;sd. 

 Fiwe;j FtpaJ}uk; nfhz;l nghUsUF nyd;R> mjpf FtpaJ}uk; nfhz;l 

fz;zUF nyd;R cs;sd. 

 ,U nyd;RfSk; Kd;Dk;> gpd;Dk; efuf;$ba tifapy; Fohapy; cs;sd. 
nray;gLk; tpjk;:- 

 nghUs; AB nghUsUF nyd;rpd; FtpaJ}uj;ij tpl rhw;W $Ljy; njhiytpy; 

itf;fg;gLfpwJ. 

 nyd;rpd; gpd;Gwk; jiyfPo; nka;g;gpk;gk; Njhd;Wk;. 

 ,g;gpk;gk; fz;zUF nyd;Rf;F nghUshf nray;gLfpwJ. 

 ,g;gpk;gk; A’B’ Kjd;ik Ftpaj;jpy; mikAkhW fz;zUF nyd;R rhpnra;ag;gLfpwJ. 

 nghpa kha gpk;gk; A’B’ nghUspUf;Fk; mNj gf;fj;jpy; Njhd;Wk;. 

 vspa Ez;Nzhf;fpia tpl 50-200 klq;F cUg;ngUf;fj;jpwd; mjpfk;. 

45. xU thA (m) Mtpapd; xg;G = xU %yf;$WthA (m) Mtpapd; epiw     1  

      %yf;$W    epiw  xU i`l;u[d; mDepiw 

xU thA (m) Mtpapd; mlh;j;jp (V.D) = jp.nt.m epiyapy; Fwpg;gpl;lgUkDs;s  

           thA (m) Mtpapd; epiw    

         mNj gUkDs;s i`l;u[d; epiw 

 mtNfl;uh tpjpapd; gb rkgUkDs;s thAf;fs; midj;Jk; rkmsT vz;zpf;ifAs;s 

%yf;$Wfisf; nfhz;bUf;Fk;. 

xU gUkd; thAtpy; cs;s %yf;$Wfs; = n 

 

Mtp mlh;j;jp (jp.nt.m) = “n” %yf;$W thA (m) Mtpapd; epiw  

    “n” %yf;$W thA i`l;u[d; epiw 

  n = 1vd;W vLj;Jf;nfhz;lhy;> 

Mtp mlh;j;jp = “n” %yf;$W thA (m) Mtpapd; epiw 

   “n” %yf;$W thA i`l;u[d; epiw 

  i`l;u[d; %yf;$W <uZ %yf;$W mjdhy; 

     

Mtp mlh;j;jp = 1  %yf;$W thA (m) Mtpapd; epiw 

   2  i`l;u[dp; mDf;fspd; epiw 

Mtp mlh;j;jp = 1  %yf;$W thA (m) Mtpapd; epiw 

   2x1  i`l;u[dp; mDf;fspd; epiw 

  rkd;ghL (1) I 12 y; gpujpapl 

    Mtp mlh;j;jp = xg;G %yf;$W epiw    

       2     

   FWf;Nf ngUf;fp 
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 / 2 x Mtp mlh;;j;jp    = xg;G %yf;$W epiw (m) 

   xg;G %yf;$Wepiw  = 2x Mtp mlh;j;jp 

46.  1) A apd; vyf;l;uhd; Mw;wy; kl;lk; 2>8>18>1 vd;gJ ,J fhg;gh; MFk;. 

 2)fhg;gh; <uf;fhw;Wld; tpidGhpe;J gr;ir epw fhg;gh; fhh;gNdl; glyj;ij  jUfpwJ. 

vdNt B vd;gJ fhu fhh;gNdl; MFk;. 

3)  Cu+2H2 So4 mlh; H2SO4 CuSO4+So2 +H2o 

       4) A = fhg;gh; B = fhu fhg;gh; fhh;gNdl; 

  C = fhg;gh; ry;Ngl; D = ry;gh;il Mf;i]L 

47. fhw;W Rthrj;jpd; gbepiyfs;:- 

m) fpisf;fhiyrp];:- 

 6 fhh;gd;fisf; nfhz;l Nrh;kkhd FSf;Nfh]; 3 fhh;gd;fisf; nfhz;l ,uz;L 

%yf;$W igUtpf; mkpykhf khw;wkilAk; epfo;r;rpNa “ fpisf;fhyp]p]; vdg;gLk;. 

fpug; Row;rp 

 ikl;Nlhfhz;bhpahtpd; cl;Gwj;jpy; eilngWk;.  

 fpisf;fhyp]p]; epfo;r;rpapd; Kbtpy; cz;lhd ,uz;l %yf;$W igUtpf; mkpyk; 

KOtJkhf Mf;]pfuzk; mile;J Co2 kw;Wk; ePuhf khWk; ,jidNa fpnug; Row;rp (m) 

TCA Row;rp vdg;gLk;. 

vyf;l;uhd; flj;Jk; rq;fpyp mikg;G:- 

 ikl;Nlhfhz;bhpahtpd; cl;Gw rt;tpy; eilngWfpwJ. 

 fpisf;fhyp]p]; kw;Wk; fpnug;]; Row;rpfspy; cUthd NADH2 kw;wk; FADH2 

Mf;]pfuzkile;J NAD+ kw;Wk; FAD + MfpwJ. 

 ,e;epfo;Tfspy; ntspahd Mw;wy; ADP- ahy; vLj;Jf; nfhs;sg;gL ATP MfpwJ. 

 vyf;l;uhd; flj;J rq;fpyp %yk; ATP cUthFk; epfo;T Mf;rp[d; gh];Ngl; Nrh;g;G 

vdg;gLfpwJ. NkYk; ntspNaw;wg;gl;l vyf;l;uhd;fis Mf;]p[d; vLj;Jf;nfhz;L 

ePuhf (H2O) xLf;fkilfpwJ. 

48. ml;ilapd; rPuz kz;lyj;ij glj;Jld; tpsf;Fjy; 

 ml;il xk;Gaphpd; clypUe;J ,uj;jj;ij gpd; xl;LwpQ;rp %yk; cwpQ;rp 

vLj;Jf;nfhs;fpwJ. 

 jirapyhd njhz;il %yk; ,uj;jj;ij  cwpQ;RfpwJ. ckpo;ePh; ,jd; kPJ 

nfhl;lg;gLfpwJ. 

 rPuzkhfhj czthd ,uj;jk; jPdpg;ig miwfspYk;> Fly;thypYk; Nrkpf;fg;gLfpwJ. 

 jPdpg;igapypUe;J  RUf;Fj; Jisfs; %yk; tapw;f;F ,uj;jkhdJ nrhl;L nrhl;lhf 

mDg;gLfpwJ. Gujr; rPud nehjp%yk; tapw;wpy; nrhpkhdk; eilngWfpwJ. 

 nrhpf;fg;gl;l ,uj;jj;ij Fly; nkJthf cwpQ;rpf; nfhs;fpwJ. nrhpf;fg;glhj czT 

kyf;Flypy; Nrfhpf;fg;gl;L kyj;Jis topNa ntspNaw;wg;gLfpwJ. 

glk; - 13.2 gf;fk; 187 

49. m)  mtUf;F gpk;gq;fs; fpilf;Fk;. 

M) Ftpaj; njhiyT mjpfkhf ,Uf;Fk; fpl;ljl;l ,U klq;fhf ,Uf;Fk;. 

,) Me;ij Nghd;w ,uT Neuk; gwitfSf;F fz;fspy; fhh;dpah kw;Wk; fz;ghh;it 

nghpajhf cs;sjhy; J}uj;jpy; cs;s nghUl;fis njspthf $h;ikahf ghh;f;f 

cjTfpd;wd.  

 nghpa fhh;dpah kw;Wk; fz;ghh;it njhiy J}uj;jpypUe;J tUk; xspia Ftpf;f 

cjTfpwJ. ,jDila ghh;it Nfhzk; ,UGwk;k 270
o
cs;sJ. 

my;yJ 

 

1) cs;sPh;j;jy; vd;W ngah; 

 ,J xh; tif flj;Jy; MFk; 

 rpy jhtu nghUl;fs; jz;zPiu cwpQ;rp cg;GtJ cs;sPh;j;jy; vd;W ngah;. 

v.fh. Kisf;Fk; tpijfs; 

 2)  ,e;j gFjp Mf;rp[Ndw;w ,uj;jj;ij mjpf tpirAld; ngUe;jkzpf;Fs; nrYj;jp clypd; 

midj;J gFjpfSf;Fk; nrYj;jg;gl;l Ntz;bapUg;gjhy; ,lJ ntz;l;hpf;fps; Rth; jbkdhf cs;sd. 

 3)  kdpj clypd; cs;SWg;Gfs; Vw;gLj;Jk; xypapid Jy;ypakhf ];nlj];Nfhg; gad;gLfpwJ. 

,jd;%yk; cly; cs;SWg;Gfspd; nray;jpwdpy; cs;s Fiwghl;il fz;lwpayhk;. 

 

Njh;tpy; mjpf kjpg;ngz;fs; ngw tho;j;Jf;fSld; 

 

=uhkfpU\;z;zh fy;tp kw;Wk;                             ,th;fSf;fhf tpilFwpg;G jahhpg;G Mrphpah; 

jd;dhh;t mwf;fl;lis          jpUthsh;:- ny.KUifad; M.Sc., B.Ed., M.Phil., 
mk;kd; Nfhapy; njU> tlf;F>         KJfiy caphpay; Mrphpah;> 

kzNky;Fb> (Po),(T.k),            Gdpj #irag;gh; Nky;epiyg; gs;sp tpr;#h;-614619 

GJf;Nfhl;il (Dt).            GJf;Nfhl;il khtl;lk;. 

                                              nry;: 90925 38675> 97879 44371 
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