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<á 12 - ntâÆaš - bjhFâ 1

1. cnyhfÉaš

gFjp?I. g[j;jf tpdhf;fs;

I. rhpahd tpiliaj; njh;t[ bra;f.

1. ghf;i!l;od; ,iag[ HY-2019  nk 2022
 m) Al2O3 M) Al2O3.nH2O 

 ,) Fe2O3.2H2O <) ,it vJt[ky;y

tpil : M) Al2O3.nH2O
2. xU ry;igL jhJit tWf;Fk; nghJ (A) 

vd;w epwkw;w tha[ btspnaWfpwJ. (A) d; 
ePu;f; fiury; mkpyj;jd;ik cilaJ. tha[ 
(A) MdJ

 m) CO2 M) SO3 ,) SO2 <) H2S
tpil : ,) SO2

3. gpd;tUk; tpidfspy;/ vt;tpidahdJ 
fhw;wpy;yh NHypy; tWj;jiyf; (Calcination) 
Fwpg;gpLfpd;wJ>

 m) 2Zn + O2  → 2ZnO 

 M) 2ZnS + 3O2  → 2ZnO + 2SO2
 ,) MgCO3  → MgO + CO2 

 <) (m) kw;Wk; (,)

tpil :  ,) MgCO3  → MgO + CO2

4. fhu;gidf; bfhz;L cnyhfkhf xLf;f 
,ayhj cnyhf Mf;i!L

 m)  PbO M) Al2O3   

,) ZnO <) FeO  

tpil : M) Al2O3

5. \hy; b\uhy;l; bray;Kiwapd;go 

gpupj;bjLf;fg;gLk; cnyhfk;

 m) Al M) Ni  
 ,) Cu <) Zn     tpil: m) A1

6. xLf;f tpidf;F cl;gLj;Jk; Kd;du;/ 

ry;igL jhJf;fis tWj;jypy; Vw;gLk; 

ed;ikapidg; bghUj;J gpd;tUk; 

Tw;Wfspy; jtwhdJ vJ>

m) CS2 kw;Wk; H2SMfpatw;iwf; fhl;oYk; 

 ry;igod; G
f
0 kjpg;g[ mjpfk;.

M) ry;igil tWj;J Mf;i!lhf khw;Wk; 

 tpidf;F G
r
0 kjpg;g[ vjpu;f;Fwpa[ilaJ.

,) ry;igil mjd; Mf;i!lhf tWj;jy; 

 vd;gJ xU rhjfkhd btg;g ,af;ftpay; 

 bray; KiwahFk;.

<) cnyhf ry;igLfSf;F/ fhu;gd; kw;Wk; 

i\l;u$d; Mfpad jFe;j bghUj;jkhd xLf;Fk; 

fhuzpfshFk;.

tpil: <) cnyhf ry;igLfSf;F/ fhu;gd; 

kw;Wk; i\l;u$d; Mfpad jFe;j bghUj;jkhd 

xLf;Fk; fhuzpfshFk;.

7. fyk;?Iy; cs;sdtw;iwf; fyk;?II y; cs;sdtw;Wld; bghUj;jpj; jFe;j tpilapidj; bjupt[ bra;f.

fyk; ? I fyk; ? II       A       B        C      D
A raidL bray;Kiw (i) kpfj;J}a;ikahd Ge m)  (i)    (ii) (iii)    (iv) 
B Eiu kpjj;jy; bray;Kiw (ii) Zns jhJit mlu;gpj;jy; M) (iii)   (iv) (v)      (i)
C kpd;dhw; xLf;Fjy; (iii) Al gpupj;bjLj;jy; ,) (iv)    (ii) (iii)     (i)
D g[yj;J}a;ikahf;Fjy; (iv) Au gpupj;bjLj;jy; <)  (ii)   (iii) (i)       (v) 

(v) Ni Ij; J}a;ikahf;Fjy; tpil : ,) (iv)   (ii)  (iii)   (i)
8. cy;g;uikl; (Worframite) jhJit bts;sPaf;fy;ypy; (tinstone) ,Ue;J gpupj;bjLf;Fk; Kiw

 m) cUf;Fjy;  M) fhw;wpy;yhr; NHypy; tWj;jy; PTA - 2  khh;r; 2020
 ,) tWj;jy;  <)  kpd;fhe;jg; gpupg;g[ Kiw tpil:  <) kpd;fhe;jg; gpupg;g[ Kiw

9. gpd;tUtdtw;Ws; epfH tha;g;gpy;yhj tpid vJ>

 m) Zn(s) + Cu2+ (aq) → Cu(s) + Zn2+(aq) M) Cu(s) + Zn2+ (aq) → Zn(s) + Cu2+(aq)
 ,) Cu(s) + 2Ag+ (aq) → 2Ag(s) + Cu2+(aq) <) Fe(s) + Cu2+ (aq)   → Cu(s) + Fe2+(aq)  
 tpil:  M) Cu(s) + Zn2+ (aq) → Zn(s) + Cu2+(aq)
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<á 12 - ntâÆaš - bjhFâ 1

1. cnyhfÉaš

10. gpd;tUtdtw;Ws; vj;jdpk gpupj;bjLj;jypd; 
kpd;ntjp Kiw gad;gLfpwJ>

 m) ,Uk;g[ M) byl;

 ,) nrhoak; <) rpy;tu;

tpil:  ,) nrhoak;

11. ,sf;fp (flux) vd;gJ gpd;tUk; vk;khw;wj;jpw;F 
gad;gLj;jg;gLfpwJ>

	 m) jhJf;fis rpypf;nfl;Lfshf khw;w

 M) fiuahj khRf;fis/ fiua[k; khRf;fshf 

  khw;w

 ,) fiua[k; khRf;fis fiuahj khRf;fshf 

  khw;w

 <) nkw;fz;Ls;s midj;Jk;

tpil:  M) fiuahj khRf;fis fiua[k; 
khRf;fshf khw;w

12. gpd;tUtdtw;Ws; vj;jhJtpid mlu;g;gpf;f 
Eiukpjg;g[ Kiw xU rpwe;j KiwahFk;> 

 m) nkf;dill; M) n\kill; GMQ-2019
 ,) fyPdh <) nfrpl;liul;

tpil:  ,) fyPdh

13. mYkpdhtpypUe;J/ kpd;dhw;gFj;jy; 
Kiwapy; mYkpdpaj;jpid gpupj;bjLj;jypy; 
fpiunahiyl; nru;f;fg;gLtjd; fhuzk;

 m) mYkpdhtpd; cUF epiyapidf; Fiwf;f

 M) mYkpdhtpypUe;J khRf;fis ePf;f

 ,) kpd; flj;Jj; jpwidf; Fiwf;f

 <) xLf;Fk; ntfj;jpid mjpfupf;f

tpil:  m) mYkpdhtpd; cUF epiyapidf; 
Fiwf;f

14. ZnO tpypUe;J Jj;jehfk; (Zinc) bgwg;gLk; 
Kiw

 m) fhu;gd; xLf;fk; 

 M) bts;spiaf; bfhz;L xLf;Fjy; (Ag)
 ,) kpd;ntjp bray;Kiw

 <) mkpyf; fGt[jy;

tpil:  m) fhu;gd; xLf;fk;

15. rpy;tu; kw;Wk; j=;fk; gpupj;bjLj;jy; Kiw 
ahdJ raidilf; bfhz;L fGt[jiy 
cs;slf;fpaJ. ,k;Kiwapy; gpd;du; rpy;tu; 
kPsg; bgwg;gLjy; NEET - 2017

 m) thiy toj;jy;  (Distillation)
 M) g[yJ}a;ikahf;fy; (Zone refining)
 ,)  Jj;jehfj;Jld; (Zinc) cnyhf ,lg;bgau;r;rp 

  tpid    

 <)  ePu;kkhf;fy; (liquation)
tpil:  ,) Jj;jehfj;Jld; (Zinc) cnyhf 

,lg;bgau;r;rp tpid 

16. vyp=;fk; tiuglj;jpidf; fUj;jpw; bfhs;f 

gpd;tUtdtw;Ws; mYkpdhit xLf;f ve;j 

cnyhfj;jpidg; gad;gLj;j Koa[k;> [NEET 
- 2018]

 m) Fe M) Cu  

 ,) Mg <) Zn   tpil:  ,) Mg

17. rpu;nfhdpaj;jpid (Zr) J}a;ikahf;fypd; 

gpd;tUk; tpidfs; gad;gLfpd;wd. 

,k;Kiw gpd;tUkhW miHf;fg;gLfpwJ>

   
Mf!;l; 2021

 m) cUf;fpg;gpupj;jy; M) thd; Mu;fy; Kiw

 ,) g[yj;J}a;ikahf;fy;

 <) khd;l; Kiw 

tpil:  M) thd; Mu;fy; Kiw

18. cnyhftpaypy;/ jhJf;fis mlu;g;gpf;f gad; 

gLj;jg;gLk; KiwfSs; xd;W

 m) ntjpf;fGt[jy; M) tWj;jy;

 ,) Eiukpjg;g[ Kiw <) (m) kw;Wk; (,)

tpil: <) (m)  kw;Wk; (,)

19. gpd;tUtdtw;Ws; rupay;yhj Tw;W vJ> 
QY-2019 brg;?2020

m) epf;fy; khd;l; Kiwapy; J}a;ikahf;fg;gLfpwJ

M) ill;nldpak; thd; Mu;fy; Kiwg;go 

 J}a;ikahf;fg;gLfpwJ

,) $p=;f; gpsd;l; (ZnS) Eiu kpjg;g[ Kiwapy; 

 mlu;g;gpf;fg;gLfpwJ

<) j=;fj;ij gpupj;bjLf;Fk; cnyfhtpaypy;/ 

 cnyhfkhdJ ePu;j;j nrhoak; FnshiuL 

 fiuriyf; bfhz;L ntjpf;fGtg;gLfpwJ.

 tpil: <) j=;fj;ij gpupj;bjLf;Fk; 

cnyfhtpaypy;/ cnyhfkhdJ ePu;j;j 

nrhoak; FnshiuL fiuriyf; bfhz;L 

ntjpf;fGtg; gLfpwJ.

20. kpd;dhw;gFj;jy; Kiwapy; fhg;giu 

J}a;ikahf;Ftjpy;/ gpd;tUtdtw;Ws; vJ 

neu;kpd;thahf gad;gLj;jg;gLfpwJ>

 m) J}a fhg;gu; M) J}a;ikaw;w fhg;gu;

 ,) fhu;gd; jz;L <) gpshl;odk; kpd;tha;

tpil:  M) J}a;ikaw;w fhg;gu;

21. gpd;tUtdtw;Ws; ve;j tiuglk;> vyp=;fk; 

tiuglj;jpidf; Fwpg;gpLfpwJ>

	 m) S VsT M) G0 VsT
 ,) G0 Vs 1/T <) G0 VsT2

tpil:  M) G0 VsT 
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1. cnyhfÉaš

 M) Al2O3 + 2Cr  → Cr2O3 + 2Al
 ,) 3TiO2 + 4Al → 2Al2O3 + 3Ti
 <) ,it vJt[ky;y

tpil:  M) Al2O3 + 2Cr  → Cr2O3 + 2Al

24. vyp=;fk; tiuglj;ijg; bghWj;J/ gpd;tU 

tdtw;Ws; rupahf ,y;yhj Tw;W vJ>
m) fl;oyh Mw;wy; khw;wk; neu;f;nfhl;oy; 

mike;Js;sJ.  epiyikapy; khw;wk; Vw;gLk; 

nghJ neu;nfhl;oypUe;J tpyfy; Vw;gLfpwJ.

M) CO2 cUthjYf;fhd tiuglkhdJ fl;oyh 

Mw;wy; mr;rpw;F Vwj;jhH ,izahf cs;sJ.

,) CO MdJ vjpu;f;Fwp rha;t[ kjpg;gpidg; 

bgw;Ws;sJ. vdnt btg;gepiy mjpfupf;Fk; nghJ 

CO mjpf epiyg;g[j; jd;ik cila jhfpwJ.

<) cnyhf Mf;irLfs; neu;f;Fwp rhu;g[ kjpg;ghdJ/ 

btg;gepiy mjpfupf;Fk; nghJ mitfspd; 

epiyg;g[j;jd;ik Fiwtijf; fhl;LfpwJ.

tpil:  M) CO2 cUthjYf;fhd tiuglkhdJ 
fl;oyh Mw;wy; mr;rpw;F Vwj;jhH ,izahf 

cs;sJ.

22. vyp=;fk; tiuglj;jpy;/ fhu;gd; nkhdhf;i!L 
cUthjYf;F

	 m)  vjpu;Fwpa[ilaJ 

 M) neu;Fwpa[ilaJ

 ,)  vjpu;Fwpa[ilaJ 

 <)  Muk;gj;jpy; neu;Fwpa[ilaJ

  700oC f;F nky;  vjpu;Fwpa[ilaJ

tpil:  ,)  vjpu;Fwpa[ilaJ

23. gpd;tUtdtw;Ws; vt;tpid btg;g 

,af;ftpaypd;go rhjfkhd tpiday;y>
PTA - 3

	 m) Cr2O3 + 2Al → Al2O3 + 2Cr  

II. gpd;tUtdtw;wpw;F tpilaspf;f.

1. fdpkk; kw;Wk; jhJ Mfpatw;wpw;fpilnaahd ntWghLfs; ahit> QY-2019 brg;?2020  nk 2022

fdpkk; jhJ

1 xU cnyhfj;ij mjd; jdpj;j epiyapnyh/  
my;yJ mjd; Mf;irL/ ry;igL nghd;w  nru;k 
epiyfspnyh bfhz;l ,aw;ifapy; mfH;e;J 
vLf;fg;gl;l bghUs; fdpkk; vdg;gLk;.

vf;fdpk=;fspy; ,Ue;J vspjhft[k;/ bghUshjhu uP-
jpahf rpf;fdkhft[k; cnyhf=;fis gpupj;J vLf;f 
,aYnkh mf;fdpk=;fs; jhJf;fs; vdg;gLk;.

2 bgUk;ghyhd fdpk=;fspy; kpff; Fiwe;j
msnt njitahd cnyhfk; fhzg;gLfpwJ.

jhJf;fspy; mjpf rjtPjj;jpy; njitahd cnyhfk; 
fhzg;gLfpwJ.

3 midj;Jf; fdpk=;fSk; jhJf;fs; my;y. midj;Jj; jhJf;fSk; fdpk=;fshFk;.

4 irdhf;fsp mYkpdpaj;jpd;/ fdpkk; MFk;. ghf;irl; mYkpdpaj;jpd; jhJ MFk;.

2. J}a cnyhf=;fis mitfspd; jhJf;fspypUe;J gpupj;bjLf;Fk; gy;ntW goepiyfs; ahit>
 J}a cnyhf=;fis mitfspd; jhJf;fspypUe;J gpupj;bjLf;Fk; gy;ntW goepiyfs;

i)  jhJf;fis mlu;gpj;jy;
ii)  gz;glh cnyhfj;ijg; gpupj;bjLj;jy;

iii)  gz;glh cnyhfj;ijj; J}a;ikahf;fy;. 

3. ,Uk;ig mjd; jhJthd Fe2O3 apypUe;J gpupj;bjLg;gjpy; Rl;l Rz;zhk;g[tpd; gad;ghL ahJ>
 ,Uk;ig mjd; jhJthd Fe2O3 apypUe;J gpupj;bjLg;gjpy; Rl;l Rz;zhk;g[ (CaO) ,sf;fpahf gad;gLfpwJ.

 fdpkf; fHpt[ld; nru;e;J vspjpy; cUFk; fdpkf; froid cUthf;ff; Toa ntjpr; nru;kk; ,sf;fp vdg;gLk;.

 ,Uk;g[ Mf;irlhdJ fhu;gd; nkhdhf;irlhy; gpd;tUkhW xLf;fg;gLfpwJ.

 Fe2O3(s) + 3CO(g)  → 2Fe(s) + 3CO2(g)↑ 

 ,g;gpupj;bjLj;jypy; fhuj;jd;ik cila ,sf;fpahd Rl;l Rz;zhk;g[ (CaO)  mkpyj; jd;ik cila 

fdpkf; fHpthd rpypf;fht[ld; ,ize;J fhy;rpak; rpypf;nfl; vDk; fdpkf; froidj; jUfpwJ. 

 CaO(s)     +      SiO2(s)        →       CaSiO3(s)
 ,sf;fp       fdpkf;fHpt[            fdpkf;frL
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4. vt;tif jhJf;fis mlu;g;gpf;f Eiu kpjg;g[ 

Kiw Vw;wJ> mj;jifa jhJf;fSf;F ,U 

vLj;Jf;fhl;Lfs; jUf.

 ,nyrhd ry;igL jhJf;fis mlu;g;gpf;f Eiu 

kpjg;g[ Kiw Vw;wJ.

 (v.fh) fyPdh (PbS) / $p=;f; gpsd;l; (ZnS) 

5. epf;fiyj; J}a;ikahf;fg;gad;gLk; xU 

Kiwapid tptupf;f> PTA - 3  nk 2022

	 epf;fiy J}a;ikg;gLj;j cjt[k; khd;l; Kiw:

 J}a;ikaw;w epf;fy; 350K btg;gepiyapy; fhu;gd; 

nkhdhf;irLld; tpidg;gLj;jg;gLfpwJ.

 vspjpy; MtpahFk; epf;fy; bll;uh fhu;gidy; 

mjpf mstpy; cUthfpwJ.

 jpz;k epiyapy; cs;s khRf;fs; j=;fp tpLfpd;wd

 Ni(S) + 4CO(g) → Ni(CO)4(g)
 mizt[r; nru;kkhd epf;fy; bll;uh fhu;gidiy 

460K btg;gepiyf;F NLgLj;Jk; nghJ 

rpijtile;J J}a epf;fiyj; jUfpwJ.

 Ni(CO)4(g) → Ni(S) + 4CO(g)

6. g[yj;J}a;ikahf;fy; Kiwapid xU vLj;Jf; 

fhl;Lld; tptup. khh;r; 2020  PTA - 6
 ,k;Kiwapd; jj;Jtk; gpd;d gofkhf;fy;.

  J}a;ikaw;w cnyhfj;ij cUf;fp gpd; jpz;k 

khf;Fk; nghJ khRf;fs; cUfpa gFjpapy; 

j=;Ffpd;wd.

  mjhtJ khRf;fs; jpz;kepiy cnyhfj;jpy; 

fiutijf; fhl;oYk; cUfpa epiyapy; cs;s 

cnyhfj;jpy; mjpf mstpy; fiufpd;wd.

 cjhuzk; :

  ,k;Kiwapy; J}a;ikaw;w cnyhfk; xU 

jz;L totpy; vLj;Jf; bfhs;sg;gLfpwJ. 

jz;od; xU KidahdJ efu;e;J bry;Yk; 

J}z;L btg;gg;gLj;jpiag; gad;gLj;jp 

btg;gg;gLj;jg;gLfpwJ. ,jdhy; jz;od; 

mg;gFjpapy; cs;s cnyhfk; cUFfpwJ.

  btg;gg;gLj;jpapid bkJthf kWKidapid 

nehf;fp efu;j;jpr; bry;Yk;nghJ J}a cnyhfk; 

gofkhfpwJ.

  mnj neuj;jpy; btg;gg;gLj;jp efu;j;jg;gl;lhy; 

g[jpjhf cUthd cUfpa g[yj;jpw;F (gFjpf;F) 

khRf;fs; ,lk; bgau;fpd;wd.

  btg;gg;;gLj;jpia nkYk; efu;j;Jk;nghJ/ 

khRf;fisf; bfhz;Ls;s cUfpa gykhdJ 

btg;gg;gLj;jpa[ld; nru;e;J efu;fpwJ.

  ,r;bray;Kiw xnu jpirapy; gy Kiw kPz;Lk; 

kPz;Lk; epfH;j;jg;gl;L/ njitahd J}a;ika[ila 

cnyhfk; bgwg;gLfpwJ.

  cnyhfk; Mf;rp$ndw;wkiltij jLf;f ,r; 

bray;Kiw ke;j tha[r; NHypy; epfH;j;jg;gLfpwJ.

  Fiwf;flj;jpfshf gad;gLk; b$u;khdpak;/ 

rpypf;fd; kw;Wk; fhypak; nghd;w jdpk=;fs; 

,k;Kiwapy; J}a;ikg;gLj;jg;gLfpd;wd.

7. (m) vyp=;fk; tiuglj;jpid gad;gLj;jp 

gpd;tUk; epfH;t[fSf;fhd epge;jidfisf; 

fz;lwpf.

i)  bkf;dPrpahit mYkpdpaj;ijf; bfhz;L 

xLf;Fjy;

ii) bkf;dPrpaj;ijf; bfhz;L mYkpdhit 

xLf;Fjy;

M) T Vwj;jhH 1200K btg;gepiyapy; Fe2O3 
iaf; fhu;gidf; bfhz;L xLf;f ,aYkh>

i)  vyp=;fk; tiuglj;jpy; Al2O3 kw;Wk; MgO 
cUthtjw;fhd neu;nfhLfs; Rkhu; 1600K 
btg;gepiyapy; btl;Lfpd;wd. ,t;btg;gepiyf;F 

nky; mYkpdpak; neu;nfhlhdJ bkf;dPrpaj;jpd; 

neu;nfhl;ow;F fPH; cs;sJ. vdnt 1600K 

btg;gepiyf;F nky; mYkpdpaj;ijf; bfhz;L 

bkf;dPrpahit xLf;f ,aYk;.

ii) vyp=;fk; tiuglj;jpy; 1600K btg;gepiyf;F 

fPH; bkf;dPrpak; neu;nfhlhdJ mYkpdpaj;jpd; 

neu;nfhl;ow;F fPH; cs;sJ. vdnt 1600K 

btg;gepiyf;Ff; fPH; bkf;dPrpaj;ijf; bfhz;L 

mYkpdhit xLf;f ,aYk;.

M) vyp=;fk; tiuglj;jpy; 1000K btg;gepiyf;F 

nky; fhu;gdpd; tiunfhlhdJ ,Uk;gpd; 

tiunfhl;ow;F fPH; cs;sJ. 

 vdnt 1200K btg;gepiyapy; Fe2O3iaf; 

fhu;gidf; bfhz;L xLf;f ,aYk;.

8. Jj;jehfj;jpd; gad;fisf; TWf. 

PTA-4 GMQ-2019
 vBF kw;Wk; ,Uk;g[ mikg;g[fs; mupkhdk; kw;Wk; 

JUg;gpof;fhky; ghJfhf;Fk; Jj;jehfg;g{r;rpy; 

(fhy;tidnr&d;) gad;gLfpwJ.

  nkhl;lhu; thfd mr;R thu;g;g[/ kpd;rhjdg; 

bghUl;fspy; gad;gLfpwJ.

 bgapz;l;/ ug;gu;/ mHF rhjdg; bghUl;fs;/ 

kUe;Jg;bghUl;fs;/ befpHpfs;/ ik/ kpd; fyd;fs;/ 

jahupf;f Jj;jehf Mf;irL gad;gLfpwJ.

  xspUk; bgapz;l;/ xspUk; tpsf;Ffs; kw;Wk; x 
fjpu;jpiu Mfpad jahupf;f Jj;jehf ry;igL 

gad;gLfpwJ.

  mupkhdk; milahj jd;ikia bgw;wpUg;gjhy; 

Jj;jehfj;jpd; cnyhff;fyitahd gpj;jis 

FHha; thy;t[fs; kw;Wk; jfty; bjhlu;g[ 

rhjd=;fs; jahupf;f gad;gLfpwJ.
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9. mYkpdpaj;jpd; kpd;dhw; cnyhftpaiy 

tpsf;Ff. GMQ - 2019
 mYkpdpaj;jpd; kpd;ntjp gpupg;g[ Kiw ? \hy; 

b\uhy;L Kiw

 vjpu; kpd;tha; : fhu;gd; nky;g{r;R g{rg;gl;l 

,Uk;g[j;bjhl;o

 neu; kpd;tha; : fhu;gd; jz;Lfs;

 kpd;gFsp : ghf;irl;oypUe;J bgwg;gl;l 20% 
mYkpdh fiury; + cUfpa fpiunahiyl; 

+ 10% fhy;rpak; FnshiuL (fyitapd; 

cUFepiyiaf; Fiwf;f)

 btg;gepiy : 1270K f;F nky;

 mYkpdhtpd; madpahf;fk; :

 Al2O3  → 2Al3+ + 3O2_

 vjpu; kpd;tha; tpid :

  Al3+
(cUfpa epiy) + 3e

_
  → Al(l)

 neh; kpd;tha; tpid :

  2O2_
(cUfpa epiy) → O2 + 4e

_

 fhu;gd; neu;kpd; thahf bray;gLtjhy; mjpy; 

gpd;tUk; tpidfSk; epfH;fpd;wd.

  C(s) + O2- 
(cUfpa epiy)  → CO + 2e

_

  C(s) + 2O2- 
(cUfpa epiy)  → CO2 + 4e

_

 nkw;fz;l ,U tpidfspd; fhuzkhf kpd;dhw; 

gFj;jypd; nghJ neu;kpd;thapy; bkJthf 

fiufpwJ. 

 vjpu;kpd;tha; J}a mYkpdpak; tPH;gothfp kpd;gF 

fydpd; mog;gFjpapy; j=;FfpwJ.

 kpd;dhw;gFj;jypd; epfu tpid :

 

4A13+  +  6O2
-   + 3C(s) → 4A1(1) + 3CO2(g)

(cUfpa 
epiy)

(cUfpaepiy)

10. gpd;tUtdtw;iw jFe;j cjhuz=;fSld; 

tpsf;Ff. m) khR M) frL PTA - 2  brg;?2020

m) khR (m) fdpkf;fHpt[ : 

 jhJf;fSld; cs;s cnyhfj; jd;ikaw;w 

khRfs;/ ghiwg; bghUl;fs; kw;Wk; kz; khRfs; 

Mfpaitna khR my;yJ fdpkf; fHpt[ vdg;gLk;.

 (v.fh) ,Uk;g[j; jhJthd Fe2O3 y; fhzg;gLk; 

SiO2 fdpkf; fHpthFk;.

M) frL :

 fdpkf; fHpt[ kw;Wk; ,sf;fp ,uz;Lk; tpid 

g[upe;J cUthFk;/ vspjpy; cUfpg; gpupa[k; 

ntjpg;bghUs; frL vdg;gLk;.

 CaO(s)   +      SiO2(s)      →   CaSiO3(s)
 ,sf;fp       fdpkf;fHpt[             frL

11. tha[ epiyikj; J}a;ikahf;fYf;fhd 
mog;gilj; njitfisj; jUf. 

 vspjpy; MtpahFk; nru;kj;ij cUthf;Fk; xU 

fhuzpa[ld; cnyhfk; tpidg;gLj;jgLfpwJ.

 gpd; vspjpy; MtpahFk; nru;kj;ij rpijj;J J}a 

cnyhfk; bgwg;gLfpwJ.

12. gpd;tUk; bray;Kiwfspy; bfhLf;fg; 
gl;Ls;stw;wpd; gad;ghl;oid tptupf;f.

i)  fhg;gu; gpupj;bjLj;jypy; rpypf;fh       QY-2019
ii)  mYkpdpak; gpupj;bjLj;jypy; fpiunahiyl;
iii)  rpu;nfhdpaj;jpid kPJ}a;ikahf;fypy; 

mnahod;

iv)  Eiu kpjg;g[ Kiwapy; nrhoak; raidL

i) fhg;gh; gphpj;bjLj;jypy; rpypf;fh :

 fhg;gu; gpupj;bjLj;jypy; mkpyj;jd;ik cila 

rpypf;fh ,sf;fpahf bray;gl;L bgh;u!; Mf;iroid 

bgh;u!; rpypf;nfl; vDk; frlhf ePf;f gad;gLfpwJ.

 FeO(s)    +      SiO2(s)      →   FeSiO3(s)
                         ,sf;fp                frL

ii)  mYkpdpak; gphpj;bjLj;jypy; fpiunahiyl; :
 mYkpdpak; gpupj;bjLj;jypy; kpd;gFsp 

mYkpdhtpd; kpd; flj;Jk; jpwid mjpfupf;f 

fpiunahiyl; gad;gLfpwJ. fpiunahiyl; 
khR bghUshf bray;gl;L kpd;gFspapd; cUF 

epiyia Fiwf;fg; gad;gLfpwJ.

iii)  rph;nfhdpaj;jpid kP J}a;ikahf;fy; mnahod; :
 btw;wplkhf;fg;gl;l xU fydpy; J}a;ikaw;w 

rpu;nfhdpak; mnahoDld; nru;j;J btg;gg; gLj;Jk; 

nghJ/ MtpahFk; ,ay;g[ila rpu;nfhdpak; 
bll;uh mnahilL cUthfpwJ. khRf;fs; 

mnahoDld; tpidg[upahky; j=;fp tpLfpd;wd.

 Zr(S)   + 2I2(S) →  Zrl4(Mtp)

 vspjpy; MtpahFk; rpu;nfhdpak; bll;uh mnahilL 

btg;gg;gLj;jg;gl;l l=;!;ld; kpd;dpiH 

tHpna brYj;jg;gLk;nghJ rpijtile;J J}a 

rpu;nfhdpak; bgwg;gLfpwJ. mJ kpd;dpiHapy; 

gofpwJ. mnahod; kPst[k; gad;gLj;jg;gLfpwJ.

 khRf;fspypUe;J J}a rpu;nfhdpaj;ij gpupf;f 

mnahod; gad;gLfpwJ.

 Zrl4(Mtp) → Zrl(s) + 2I2(s)  
iv)  Eiukpjg;g[ Kiwapy; nrhoak; raidL :

 Eiu kpjg;g[ Kiwapy; nrhoak; raidL 

Fiwf;Fk; fhuzpahf gad;gLfpwJ. gpupj;bjLf;f 

tpUk;g[k; xU cnyhfj;jpd; ry;igL jhJtpy; kw;w 

gpw cnyhf ry;igLfs; khRfshf fhzg;gl;lhy; 

nrhoak; raidL/ nrhoak; fhu;gndl; nghd;wit 

Fiwf;Fk; fhuzpfshf gad;gLfpd;wd.

 Fiwf;Fk; fhuzpfs; kw;w gpw cnyhf ry;igLfs; 

vz;bzapy; eide;J Eiuj;J tUtijj; 

jLf;fpd;wd. (v.fh) Zns, Pbs fyit
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 (v.fh) fyPdhtpy; (PbS) fhzg;gLk; khRg; 
bghUs; ZnS MdJ Fiwf;Fk; fhuzp nrhoak; 
raidLld; tpidg[upe;J Na2[Zn(CN)4] vd;w 
mizt[r;nru;kkhf $p=;ry;igod; g[wg;gug;gpy; 
cUthfpwJ. vdnt ZnS d; Eiuf;Fk; jd;ik 

Fiwf;fg; gLfpwJ.

13. kpd;dhw; J}a;ikahf;fypd; jj;Jtj;jpid 

xU cjhuzj;Jld; tpsf;Ff. PTA-5  HY-2019
 Mf!;l; 2022

 gz;glh cnyhfkhdJ/ mt;t[nyhfj;jpd; cg;gpd; 

ePu;f;fiuriyf; bfhz;l kpd;gF fyj;jpy; 

kpd;dhw;gFj;jy; @yk; J}a;ik bra;ag;gLfpwJ.

  vjpu;kpd;tha; : J}a cnyhfj;jfL

 neu;kpd;tha; : J}a;ikaw;w cnyhfj;jz;Lfs;

 kpd;gFsp : cnyhf cg;gpd; ePu;f;fiury; + ePu;j;j 

mkpyk;

 kpd;rhuj;ij brYj;Jk; nghJ gpupf;fg;gl ntz;oa 

cnyhfk; neu;kpd;thapypUe;J fiue;J 

fiurypy; brd;W vjpu;kpd;thapy; tPH;gothfpwJ.

  kpd;dhw;gFj;jypd; nghJ Fiwthd vyf;l;nuh 

neu;kpd;jd;ik cila khRf;fs; neu;kpd; thapd; 

moapy; j=;Ffpd;wd. mit MndhL khR 

vdg;gLfpwJ.

 (v.fh.) rpy;tiu kpd;dhw;gFj;jy;

 vjpu;kpd;tha; : J}a rpy;tu;

 neu;kpd;tha; : J}a;ikaw;w rpy;tu;

 kpd;gFsp : mkpyj;jd;ika[ila rpy;tu; iel;nul; 

fiury;

  kpd;rhuj;ij brYj;Jk; nghJ gpd;tUk; tpidfs; 

epfH;fpd;wd.

 neu;kpd;tha; tpid : Ag(s) →  Ag+(aq) + e_

 vjpu;kpd;tha; tpid : Ag+(aq) + e_  →  Ag(s) 
  kpd;rhuj;ij brYj;Jk; nghJ neu;kpd;thapy; 

cs;s rpy;tu; vyf;l;uhid ,He;J rpy;tu; 
madpahf fiurYf;Fs; bry;fpwJ.

  fiurypy; cs;s rpy;tu; madpfs; vjpu;kpd;thapy; 
vyf;l;uhid Vw;W J}a rpy;tuhf kpd;dpwf;fk; 

mile;J gofpd;wd.

14. xLf;Fk; fhuzpiaj; bjhpt[ bra;jy; vd;gJ 
btg;g ,af;ftpay; fhuzpiag; bghUj;jJ 
jFe;j cjhuzj;Jld; ,f;Tw;iw tpsf;Ff.

 btg;g ,af;ftpay; bfhs;ifapd; mog;gilapy; 
cnyhftpaYf;F jFe;j xLf;Fk; fhuzpapidj; 
bjupt[ bra;ayhk;.

  xU jd;dpr;irahd tpidf;F/ fl;oyh Mw;wy; 
khw;wk; ( G) MdJ fz;og;ghf vjpu;Fwp 
kjpg;gpid bgw;wpUf;f ntz;Lk;.

  cnyhf Mf;iril xU xLf;Fk; fhuzpahy; 
cnyhfkhf xLf;f ntz;Lbkdpy;/ mjd; 
,izf;fg;gl;l tpidfspd; fl;oyh Mw;wy; 
khw;wk; vjpu;Fwp kjpg;gpid bgw;wpUf;f ntz;Lk;.

  vdnt ,izf;fg;gl;l tpidapd; fl;oyh Mw;wy; 

khw;wk; mjpf vjpu;Fwp kjpg;gpid bgWk; tifapy; 

xU xLf;Fk; fhuzp bjupt[ bra;ag;gLfpwJ.

  vyp=;fk; tiuglj;jpid gad;gLj;jp xU 

cnyhf Mf;iril kw;bwhU cnyhfj;jhy; 

xLf;f bra;tjw;fhd btg;g ,af;ftpay; 

rhj;jpaj;jd;ikapid jPu;khdpf;f ,aYk;.

  ve;j xU cnyhfKk;/ vyp=;fk; tiuglj;jpy; 

mjw;F nkw;g[wk; vyp=;fk; tiunfhLfis 

bgw;Ws;s cnyhf Mf;irLfis xLf;f ,aYk;.

 vyp=;fk; tiuglj;jpy; FeO kw;Wk; CO 
cUthtjw;fhd neu;nfhLfs; Rkhu; 1000K 
btg;gepiyapy; btl;Lfpd;wd. 

 ,t;btg;g epiyf;Ff; fPH; fhu;gd; neu;nfhlhdJ 

,Uk;gpd; neu;nfhl;ow;F nky; cs;sJ. 

 vdnt FeO MdJ CO itf; fhl;oYk; mjpf 

epiyg;g[j;jd;ik cilaJ. vdnt btg;g 

,af;ftpay; bfhs;ifgo ,t;btg;gepiy 

vy;iyapy; fhu;gid xLf;fpahf gad;gLj;j 

,ayhJ.

 vdpYk; 1000K btg;gepiyf;F nky;/ fhu;gd; 

neu;nfhlhdJ ,Uk;gpd; neu; nfhl;ow;Ff; fPH; 

g[wkhf mike;Js;sJ. 

 vdnt ,t;btg;g epiyf;F nky; CO tpd; 

epiyg;g[j;jd;ik FeO it tpl mjpfk;.

 vdnt ,t;btg;g epiyf;F nky; fhu;gid 

xLf;Fk; fhuzpahf gad;gLj;j ,aYk;.

 vyp=;fk; tiuglj;jpypUe;J bgwg;gLk; fl;oyh 

Mw;wy; khw;wj;ij fz;lwpa[k; fzf;fPLfSk; 

,jid cWjpg;gLj;Jfpd;wd. 

 1500K btg;gepiyapy;/ vyp=;fk; tiuglj;jpypUe;J

 2Fe(s) + O2(g)  → 2FeO(g)  = -350 KJmol-1 .......1
 2C(s) + O2(g)  → 2CO(g)  = -480 KJmol-1 ...........2
 1tJ rkd;ghl;il jpUg;gp vGj

 2FeO(s) → 2Fe(s) + O2(g)  = 350 KJmol-1 ........ 3
 (2) kw;Wk; (3) I ,izf;f

 2FeO(s) + 2C(s)  → 2Fe(s) + 2CO(g)=130 KJmol-1 
......4

 vdnt xU nkhy; FeO xLf;fg;gLtjw;fhd 

fl;oyh Mw;wy; khw;wkhdJ.

  = -65 KJmol-1

15. vyp=;fk; tiuglj;jpd; tuk;g[fs; ahit>

 vyp=;fk; tiuglk; btg;g ,af;ftpay; 

bfhs;iffis kl;Lnk fUj;jpw;bfhz;L 

cUthf;fg;gl;ljhFk;.

  ,J xU tpid epfH;tjw;fhd btg;g ,af;ftpay; 

rhj;;jpaj;jd;ik Fwpj;j jftiy kl;Lnk jUfpwJ.

www.Padasalai.Net                                                          www.CBSEtips.in

Kindly send me your study materials to padasalai.net@gmail.com

www.P
ad

as
al

ai
.N

et

www.P
ad

as
al

ai
.N

et

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.padasalai.net/
https://www.padasalai.net/


11

<á 12 - ntâÆaš - bjhFâ 1
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  ,J xU tpid vt;tst[ ntfj;jpy; epfGk; vd;w 

tptuj;jpid jUtjpy;iy.

  nkYk; Jiz tpid epfH;tjw;fhd rhj;jpa=; 

fis gw;wp ve;j xU tptuj;jpida[k; jUtjpy;iy.

  tpidgL bghUl;fs;/ tpid tpis bghUl;fSld; 

ntjpr;rkepiyapy; ,Ug;gjhf fUjp G MdJ 

vyp=;fk; tiuglj;jpy; tpsf;fg;gl;Ls;sJ. ,J 

vg;nghJk; cz;ikay;y.

16. cnyhftpaypy; kpd;ntjp jj;Jtj;jpidg; 

gw;wp rpW Fwpg;g[ tiuf.

 nrhoak;/ bghl;lhrpak; nghd;w tpidj;jpwd; 

kpf;f cnyhf=;fspd; Mf;irLfis fhu;gid 

bfhz;L xLf;FtJ btg;g ,af;ftpaypd; go 

rhj;jpakw;wJ.

  ,j;jifa jdpk=;fs;/ mtw;wpd; jhJf;fspypUe;J 

kpd;ntjp Kiwfs; @yk; gpupj;bjLf;fg;gLfpd;wd.

  mjpftpidj;jpwd; bfhz;l cnyhfj;ij/ Fiwe;j 

tpidj;jpwd; bfhz;l cnyhfj;jpd; fiurypy; 

nru;f;Fk;nghJ mjpf tpidj;jpwd; bfhz;l 

cnyhfk; fiurYf;Fs; bry;fpwJ.

  kpd;ntjp tpidf;fhd fl;oyh Mw;wy; khw;wk;

 Go = -nFEo
 n = xLf;ftpidapy; <Lgl;l vyf;l;uhd;fspd; 

vz;zpf;if.

 F= ghunl = 96500 TY}k;fs;

 Eo= Mf;rp$ndw;w xLf;f ,izapd; kpd; Kid 

kpd;dGj;jk;

 Eo neu;f;Fwp vdpy; Go vjpu;f;Fwp/ vdnt 

xLf;ftpid jd;dpr;irahf epfGk;.

  vdnt xl;Lbkhj;j tpidapd; epfu kpd;dGj;jk; 

neu;f;Fwp kjpg;ig bgWkhW xLf;f tpid 

jpl;lkplg;gLfpwJ.

  tpidj;jpwd; kpf;f cnyhfk;/ tpidj;jpwd; 

Fiwe;j cnyhfj;ij mjd; cg;g[fiurypypUe;J 

,lg;bgau;r;rp bra;fpwJ.

 eg : Cu2+(aq) + Zn(s)  → Cu(s) + Zn2+(aq)

III. jd;kjpg;gPL

1. rpy;tiu nrhoak; raidL bfhz;L ntjpf; fGt[k; bray;Kiwf;fhd rkd;ghl;oidj; jUf. 
,e;j ntjpf; fGt[ Kiw xU Mf;rp$ndw;w xLf;ftpid vdf; fhl;Lf.  

 rpy;tiu nrhoak; raidL bfhz;L ntjpf; fGt[jy; : 

	 4Ag + 8KCN + O2 + 2H2O  4Na [Ag(CN)2] + 4NaOH 

 ,=;F rpy;tupd; Mf;rp$ndw;w vz; g{$;$paj;jpypUe;J +1 Mf mjpfupg;gjhy; ,J Mf;rp$ndw;w tpid.

 O2 → OH-
 ,=;F Mf;rp$dpd; Mf;rp$ndw;w vz; g{$;$paj;jpypUe;J ?2 Mf Fiwtjhy; ,J Mf;rp$d; xLf;ftpid/ 

vdnt ,e;j ntjpf;fGt[jy; xU Mf;rp$ndw;w xLf;ftpid MFk;.

2. nkf;dirl;il (bkf;dPrpak; fhu;gndl;) fhw;wpy;yhr; NHypy; tWf;Fk; nghJ bkf;dPrpah 
bgwg;gLfpwJ. ,e;neu;tpy; rpijtila[k; tpidf;fhd rkd;ghl;oidj; jUf. 

 MgCO3      MgO + CO2  ↑
3. vyp=;fk; tiuglj;ijg; gad;gLj;jp (glk;) ZnO I Zn Mf  fhu;gidf; bfhz;L xLf;Ftjw;fhd 

Fiwe;jgl;r btg;gepiyiaf; fz;lwpf. ,t;btg;gepiyapy; epfGk; xl;L bkhj;j tpidapid 

vGJf.
 vyp=;fk; tiuglj;jpy; ZnO kw;Wk; CO cUthjYf;fhd tiunfhLfs; Rkhu; 1200K btg;gepiyapy; 

btl;Lfpd;wd. ,t;btg;g epiyf;Ff; fPH; fhu;gd; neu;nfhL $p=;fpd; neu; nfhl;ow;F nky; cs;sJ. vdnt 
ZnO MdJ CO it tpl mjpf epiyg;g[j;jd;ik cilaJ. btg;g ,af;ftpay; bfhs;ifg;go ,t;btg;gepiy 
vy;iyapy; xLf;ftpid rhj;jpaky;y.

 vdpDk; 1200K btg;gepiyf;F nky; fhu;gd; neu; nfhlhdJ $p=;fpd; neu;nfhl;ow;F fPH; g[wkhf mikfpwJ. 
vdnt 1200K btg;g epiyf;F nky; fhu;gid xLf;Fk; fhuzpahf gad;gLj;j ,aYk;.

 2Zn + O2 → 2ZnO ...........1
 2C + O2 →2CO ..........2
 rkd;ghL (1)I jpUg;gp vGjp (2) cld; Tl;l

 2ZnO  →2Zn + O2 
 2C + O2 →  2CO 
 2ZnO + 2C →2Zn + 2CO
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1. cnyhfÉaš

gFjp II ? GMQ, PTA & muRj; njh;t[ tpdh tpilfs;

I. rhpahd tpiliaj; njh;e;bjLj;J vGJf

1. Fiwflj;jpfshf gad;gLk; rpypf;fd;/ 

b$u;khdpak; nghd;w jdpk=;fs; .................. 

Kiwapy;   J}a;ikg;gLj;jg;gLfpd;wd> PTA-1
 m)  btw;wplj;jpy; btg;gg;gLj;Jjy;

 M) thd;?Mu;fy; Kiw

 ,) kz;ly Rj;jpfupg;g[

 <) kpd;dhw;gFj;jy;

tpil :  ,) kz;ly Rj;jpfupg;g[

2. bghJthf ry;igL jhJf;fs; Eiukpjg;g[ 

Kiwapy; mlu;gpf;fg;gLfpwJ. tpjptpyf;fhf 

gpd;tUk; ve;j ry;igL jhJ ntjpf;fGt[jy; 

Kiwapy; mlu;gpf;fg;gLfpwJ> PTA-4
 m) mu;b$d;ill; M) fyPdh

 M) fhg;gu; igiul; <) !;bgyiul;

tpil :  m) mu;b$d;ill;

3. J}a;ikahf;Fjiy Fwpg;gpLk; tpidahdJ 

ve;j Kiw > PTA-5
 Ti (J}a;ikaw;wJ) 

 m) g[lkpLjy; M) kz;ly Rj;jpfupg;g[

 ,) thd;?Mu;fy; Kiw <)  khd;l; Kiw

tpil :  ,) thd;?Mu;fy; Kiw

4. ePnuw;w mYkpdhit ePuw;w mYkpdhthf 

khw;Wk; Kiw PTA-6

 m) tWj;jy;

 M) cUf;Fjy;

 ,) Ra xLf;fk; 

 <) fhw;wpy;yhr; NHypy; tWj;jy;

tpil :  <) fhw;wpy;yhr; NHypy; tWj;jy;

5. czt[g; bghUl;;fis vLj;Jr; bry;y fl;Lk; 

bghUshf gad;gLk; cnyhfk;.      brg;?2020
 m)  Zn M) Zr
 ,) A1 <) Au    tpil : ,) A1

6. ZnO- ypUe;J Jj;jehfk; bgwg;gLk; Kiw :

 m) fhh;gd; xLf;fk; Mf!;l;  2022

 M) bts;spiaf; bfhz;L xLf;Fjy;

 ,) kpd; ntjp bray;Kiw 

 <) mkpyf; fHt[jy; 

 tpil :  m) fhh;gd; xLf;fk;

4. ePu;j;j NaCl I kpd;dhw;gFj;jy; @yk; 

cnyhf nrhoak; gpupj;bjLf;fg;gLfpwJ. 

kpd;dhw; gFj;jYf;Fg; gpd; fiury; 

fhuj;jd;ika[ilajhfpwJ. rhj;jpakhd 

kpd;Kid tpidfis vGJf.

2NaCl(aq)   → 2Na+(aq)  + 2Cl(aq))
neu;kpd;tha; :  2Cl(aq)   → Cl2(g) + 2e
vjpu;kpd;tha; : 2H2O(l) + 2e   →H2(g) + 2OH(aq)
Na+

 madp OH madpa[ld; ,ize;J NaOH I 

cUthf;FfpwJ. tpidapd; @d;W tpis bghUl;fs;

H2, Cl2  kw;Wk;  NaOH
bkhj;j tpid : 

2NaCl(aq) + 2H2O(l) → H2(g) + Cl2(g) + 2NaOH(aq)

madp tpid :

 2H2O(l) + 2Cl(aq)+ 2Na+(aq) → 2Na+(aq) + 2OH(aq)
+ H2(g) + Cl2(g)

or   2H2O(l) + 2Cl(aq)  → 2OH(aq) + H2(g) + Cl2(g)
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1. cnyhfÉaš

II. rpW?FW tpdhf;fs; (2&3 kjpg;bgz;)

1. Eiukpjg;g[ Kiwapy; Fiwf;Fk; fhuzpfs; 

gad;gLj;Jtjd; mtrpak; ahJ>  PTA - 1  
HY - 2019

 fypdhtpy; (PbS) fhzg;gLk; khRbghUs; Zns 

MdJ Fiwf;Fk; fhuzp nrhoak; raidLld; 

tpidg[upe;J Na2[Zn(CN)4] vd;w mizt[r; 

nru;kkhf $p=;ry;igod; g[wg;gug;gpy; 

cUthfpwJ. vdnt ZnS Eiuf;Fk; jd;ik 

Fiwf;fg;gLfpwJ.

2. kpd;ntjpg;gpupg;g[ Kiwapy; mYkpdpak; 

gpupj;bjLj;jypy; fpuhigl; jz;Lfs; Vd; 

gad;gLj;jg;gLfpwJ > PTA - 1
 fhu;gd; nky; g{r;R g{rg;gl;l xU ,Uk;g[j; 

bjhl;oapy; kpd;dhw;gFj;jy; epfH;j;jg;gLfpwJ. 

kpd;gFspapy; mkpH;j;jp itf;fg;gl;Ls;s fhu;gd; 

jz;Lfs; neu;kpd;thahfr; bray;gLfpd;wd.

3. Eiu kpjg;g[ Kiwapd; jj;Jtj;jpid 
tpsf;Ff. PTA - 3

 ,k;Kiw ry;igL jhJf;fshd fyPdh (PbS) 
$p=;f; gpsd;l; (ZnS) nghd;wtw;iw mlu;g;gpf;f 

gad;gLfpwJ.

 cnyhfj; jhJj; Jfs;fs; vz;bzapy; mjpf 

mstpy; eidtjhy; mitfisf; fdpkf; 

fHpt[fspypUe;J gpupj;bjLf;f ,aYk;.

4. tWj;jy; bray;Kiw gw;wp vGJ. PTA - 4
 tWj;jy; bray;Kiw ry;igL jhJf;fis 

Mf;irLfshf khw;w gad;gLk; xU bray; Kiw 

MFk;.

 mlu;gpf;fg;gl;l jhJthdJ jFe;j ciyapy; 

vLf;fg;gl;L cnyhfj;jpd; cUFepiyia 

tpl Fiwthd  btg;gepiyapy; mjpf mst[ 

Mf;!p$d; brYj;jg;gl;L Mf;rp$ndw;wkilar; 

bra;ag;gLfpwJ.

 2PbS + 3O2 → 2PbO+ 2SO2 ↑
 Mu;rdpf;/ ry;gu;/ gh!;gu!; nghd;wit 

mit fspd; vspjpy; MtpahFk; Mf;irLfshf 

btspnaw;wg;gLfpd;wd

 4As + 3O2 → 2AS2O3
5. fhw;wpy;yhr; NHypy; tWj;jy; gw;wp vGJ. 

PTA - 4

 mlu;g;gpf;fg;gl;l jhJ/ fhw;wpy;yhr; NHypy; 

td;ikahf btg;gg;gLj;jg;gLfpwJ.

 ,e;epfH;tpy; ePnuw;wk; bgw;w i\l;uhf;irLfspy; 

fhzg;gLk; gof ePuhdJ Mtpahf btspnaWfpwJ.

 fupkr; nru;k=;fs; VnjDk; ,Ug;gpd; mitfSk; 

btspnawp/ jhJ Ez; JisfSld; fhzg;gLfpwJ.

 ,k;Kiwapy; jhJf;fis fl;Lg;gLj;jg;gl;l mst[ 

fhw;wpid brYj;jpa[k; tWf;fyhk;.

 ,k;Kiwapy; fhu;gndl; jhJf;fis tWf;Fk; 

nghJ fhu;gd;il Mf;irL btspnaWfpwJ.

 PbCO3      PbO + CO2 
 CaCO3      CaO + CO2  

 gof ePiuf; bfhz;l jhJf;fspypUe;J ePuhdJ 

ePuhtpahf btspnaWfpwJ.

 Al2O3. 2H2O      Al2O3(s) + 2H2O(g)  

6. mYkpdpaj;J}shy; Cr2O3 MdJ Cr Mf 

vt;thW xLf;fg;gLfpwJ> PTA - 6
 ,k;Kiwapy; cnyhf Mf;irlhdJ 

mYkpdpaj;jhy; cnyhfkhf xLf;fg;gLfpwJ. 

 mjpf mst[ btg;gk; btspaplg;gLtjhy; ,J xU 

btg;g ckpH;tpid.

 Cr2O3 mYkpdpaj;J}Sld; fyf;fg;gl;L/ Rl;l fsp 

kz;zhy; Md g[lf;fydpy; vLf;fg; gLfpwJ.

 vupa{l;Lf; fyit = bkf;dPrpak; + ngupak; bgu;uhf;irL

 BaO2 + Mg   BaO + MgO
 btg;gepiy = 2400oC; tpid vd;jhy;gp 

 ,jd; tpisthf mYkpdpak; Cr2O3 Fnuhkpakhf 

xLf;fg;gLfpwJ.

 Cr2O3 + 2Al        2Cr + Al2O3

7. Ag2O kw;Wk; HgO Ra xLf;fkilfpd;wd 

Vd;>  QY-2019
 Ag2O kw;Wk; HgO ,d; rpijt[ btg;gepiy 

Kiwna 600 kw;Wk; 700 K MFk;. ,e;j 

Mf;irLfs; kpjkhd btg;gepiyapy; 

epiyaw;witahf cs;sJ.

8. cnyhftpaypy; tWj;jy; jhJtpd; 
cUFepiyf;F Fiwthd btg;gepiyapYk; 
cUf;fpg; gphpj;jy; cUF epiyiatpl mjpf 
btg;gepiyapYk; epfH;j;JtJ Vd;> QY-2019

 cnyhf ry;igLfis/ cnyhf Mf;irlhf 
khw;Wtjw;F cnyhfj;jpd; cUFepiyia tpl 
Fiwthd btg;gepiyna nghJkhdJ.

 vdnt tWj;jy; bray;Kiw cnyhfj;jpd; 
cUFepiyapy; Fiwe;j btg;gepiyapy; 
eilbgWfpwJ.

 fiuahj fdpkf; frL eP=;fyhf cUfpa 
epiyapy; cnyhfj;ijg; bgw cah; btg;gepiy 
njitg;gLfpwJ.

 vdnt cUf;Fjy; bray;Kiw cnyhfj;jpd; 
cUFepiyia tpl mjpf btg;gepiyapy; 

eilbgWfpwJ.
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9. g[tp<u;g;g[ Kiw my;yJ XLk; ePupy; fGt[jy; 
gw;wp vGJ. nk 2022

 mjpf g[tp <u;g;g[j;jd;ika[ila jhJthdJ. 
Fiwe;j g[tp <u;g;g[j; jd;ika[ila fdpkf; 
fHpt[fspypUe;J XLk; ePupy; fGt[jy; @yk; 
ePf;fg;gLfpwJ.

 ed;F J}shf;fg;gl;l jhJ XLk; ePupy; fGtg;gLfpwJ.
 ,nyrhd fdpkf; fHpt[fs; XLk;ePupdhy; moj;Jr; 

bry;yg;gLfpd;wd.
 j=;fk; nghd;w jdpk epiy jhJf;fisa[k;  

n\kill; kw;Wk; bts;sPaf;fy; nghd;w Mf;irL 

jhJf;fisa[k; mlu;g;gpf;f ,k;Kiw gad;gLfpwJ.

10. mkpy  ntjpf; fGt[jy; vd;why; vd;d> 
 Mf!;l; 2022

 ZnS, PbS nghd;w ry;igL jhJf;fs; Nlhd ePu;k 

fe;jf mkpyj;Jld; tpidg;gLj;jg;gLfpwJ.

  ,r;bray;Kiwapy; fiuahj ry;igL jhJthdJ 

fiua[k; ry;ngl;lhft[k;/ cnyhf ry;guhft[k; 

khw;wkilfpwJ.

 2ZnS(s) + 2H2SO4(aq) + O2(g) → 
2ZnSO4(aq) + 2S(s) + 2H2O

III. bgU tpdhf;fs; (5 kjpg;bgz;)

1. j=;fj;jhJ vt;thW raidL ntjpg; fGt[jy; 
Kiwapy; mlh;gpf;fg;gLfpwJ vd;gij tpthp.

GMQ - 19
 ed;;F J}shf;fg;gl;l j=;fj;jpd; jhJ ePu;j;j 

nrhoak; raidL fiurYld; fhw;wpidr; 

brYj;jp fGtg;gLfpwJ

 j=;fk; fiuaf;Toa mizthf khWfpwJ

 mYkpndh rpypnfl; fdpkf;fHpt[ fiuahky; 

mg;gona j=;FfpwJ. 

 4Au(s) + 8CN-(aq) + O2(g) + 2H2O(l)  → 
  4[Au(CN)2]-(aq) + 4OH-(aq)
 Mf;rp$d; ePf;fg;gl;l fGtpa fiury; 

Jj;jehfj;Jld; tpidgLk;nghJ j=;fk; 
bgwg;gLfpwJ.

 ,jpy; j=;fk; mjd; jdpk epiyf;F (g{$;a 
Mf;rp$ndw;w epiy) xLf;fg;gLfpwJ.

 ,r;bray;Kiw jdpk epiyf;F xLf;fp 

tPH;gothf;fy; vdg;gLfpwJ.

 Zn(s) + 2[Au(CN)2]-(aq)  
[Zn(CN)4]2-

(aq) + 2Au(s)

2. fup kw;Wk; CO Mfpa ,uz;oDs; ZnO it 

xLf;f/ rpwe;j xLf;Fk; fhuzp vJ> Vd;> PTA-2
  fup kw;Wk; CO Mfpa ,uz;oDs; ZnO it xLf;f 

rpwe;j xLf;Fk; fhuzp fup (fhu;gd;) MFk;.

 xLf;f btg;gepiyapy; $p=;f;/ fhu;gDld; nru;e;J 

cnyhf fhu;igoid cUthf;fhJ. vdnt fhu;gd; 

xLf;Fk; fhuzpahf gad;gLfpwJ.

 ZnO(s) + C → Zn(s) + CO(g)  ↑
 vyp=;fk; tiuglj;jpy;/ $p=;f; Mf;irL 

cUthjYf;fhd tiunfhL fhu;gDf;F nky; 
,lk; bgw;Ws;sJ. vdnt CO MdJ ZnO I tpl 
mjpf epiyg;g[j;jd;ik cilaJ. 

 vdnt ZnO it xLf;fkilar; bra;tjw;F 
fhu;gid xLf;Fk; fhuzpahf gad;gLj;j ,aYk;. 

 xLf;f tpidapd; nghJ ZnO tpypUe;J Mf;!p$d; 
xLf;Fk; fhuzp fhu;gDld; ,ize;J CO it 
cUthf;FfpwJ.

3. fhg;gu; igiul;oypUe;J fhg;giu 

gpupj;bjLf;Fk; Kiwia tpsf;Ff.  PTA - 5
 Kf;fpa jhJ : fhg;gu; igiul;

 mlu;g;gpj;jy; : Eiu kpjg;g[ Kiw

 mlu;g;gpf;fg;gl;l jhJ vjpu; mdy; ciyapy; 

mkpyj;jd;ika[ila ,sf;fpahd rpypf;fht[ld; 

btg;gg;gLj;jg;gLfpwJ.

 cUthFk; fhuj;jd;ika[ila bgu;u!; Mf;irL/ 

rpypf;fht[ld; ,ize;J bgu;u!; rpypf;nfl; vDk; 

fdpkf; froidj; jUfpwJ.

 v+;rpa[s;s cnyhf ry;igLfs; Cu2S kw;Wk; FeS 

xd;Wld; xd;W fiue;J fhg;gu; kl;o cUthfpwJ.

 2CuFeS2(s) + O2(g)  2FeS(l) + Cu2S(l) + 2SO2(g)
 2FeS(l) + 3O2(g)   2FeO(l) + 2SO2(g)
 FeO(s)       +  SiO2(s)         FeSiO3(s)
							fdpkf;fHpt[      ,sf;fp               fdpkf;frL

	 fdpkf;fHpt[fspypUe;J fhg;gu; kl;o gpupf;fg;gl;L 

khw;W ciyapy; ,lg;gLfpwJ.

 gl;oapy; cs;s FeS Kjypy; FeO Mf Mf;rp$ 

ndw;wkilfpwJ.

 FeO rpypf;fht[ld; fdpk frlhf ePf;fg; gLfpwJ

 v+;rpa[s;s fhg;gu; ry;igL nkYk; Mf;rp$ 

ndw;wj;jpw;F cl;gl;L fhg;gu; Mf;irlhf 

khw;wg;gLfpwJ.

 fhg;gu; Mf;i!L/ kw;Wk; fhg;gu; ry;igL 

tpidg[upe;J fhg;giuj; jUfpd;wd.

 2Cu2S(l,s) + 3O2(g)   2Cu2O(l,s) + 2SO2(g)
 2Cu2O(l) + Cu2S(l)   6Cu(l) + SO2(g)
 cUfpa fhg;gu; jpz;kkhFk; nghJ SO2 tha[ 

btspnaWtjhy; mjd; njhw;w mikg;gpy; 

bfhg;g[s=;fs; nghy; fhzg;gLfpwJ. ,e;jf; fhg;gu; 

bfhg;g[sf;fhg;gu; vdg;gLfpwJ.

 kpd;dhw; J}a;ikahf;fy; :

 vjpu;kpd;tha; : J}a fhg;gu; jfL
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 neu;kpd;tha; : J}a;ikaw;w fhg;gu; jz;L

 kpd;gFsp : CuSO4 fiury; + ePu;j;j H2SO4
 kpd;rhuj;ij brYj;Jk; nghJ J}a fhg;gu; 

vjpu;kpd;thapy; gofpwJ.

4. vyp=;fk; tiuglj;jpypUe;J cw;W nehf;fp 

czug;gLgit ahit> QY - 2019
 bgUk;ghyhd cnyhf Mf;irLfs; cUthFk; 

tpidfspd; rha;t[/ neu;Fwp kjpg;g[ cilaJ. 

fhuzk;/ cnyhf Mf;irLfs; cUthjypd; nghJ 

Mf;rp$d; tha[ gad;gLtjhy; mjd; xG=;fw;wj; 

jd;ikapy; Fiwt[ Vw;gLfpwJ. vdnt S vjpu;Fwp 

kjpg;gpid bgWfpwJ. ,jdhy; neu;nfhl;od; rkd; 

ghl;oy; cs;s T S MdJ neu;Fwp kjpg;gpid 

bgWfpwJ.

 fhu;gd; nkhdhf;irL cUthjYf;fhd tiu 

glk; vjpu;Fwp rha;t[ld; Toa neu;nfhlhFk;. 

,e;epfH;tpy; xU nkhy; Mf;rp$d; gad;gLk; 

nghJ/ ,U nkhy; fhu;gd; nkhdhf;irL tha[ 

cUthfpwJ. vdnt xG=;fw;w jd;ik mjpfupj;J 

ΔS neu;Fwp kjpg;g[ bgWfpwJ. ,jpypUe;J CO 

MdJ mjpf btg;gepiyapy; mjpf epiyg;g[j; 

jd;ik bgw;Ws;sij mwpa KofpwJ.

 btg;gepiy mjpfupf;Fk; nghJ/ cnyhf 

Mf;irLfs; cUthFk; tpidf;fhd G d; 

kjpg;g[ Fiwthd vjpu;Fwp kjpg;gpidg; bgw;W/ 

xU Fwpg;gpl;l btg;gepiyapy; g{$;a kjpg;gpid 

milfpwJ. ,t;btg;gepiyf;Ff; fPH; G kjpg;g[ 

vjpu;Fwpa[ilaJ. nkYk; cnyhf Mf;irL 

epiyg;g[j; jd;ika[ilaJ. ,t;btg;gepiyf;F 

nky; ΔG neu;Fwp kjpg;gpid bgWfpwJ. bghJthf 

cau; btg;g epiyfspy; cnyhf Mf;irLfs; 

Fiwthd epiyg;g[j; jd;ikapidg; bgw;Ws;sd. 

vdnt mitfisr; rpijt[wr; bray; vspjhdJ.

 epiyik khw;wk; (cUFjy;/ Mtpahjy;) 

fhuzkhf/ xU Fwpg;gpl;l btg;gepiyapy; MgO, 
HgO nghd;w rpy cnyhf Mf;irL fspd; rha;tpy; 

jpObud khw;wk; Vw;gLfpwJ.

5. Eiu kpjg;g[ Kiwapid tpsf;F. Mf!;l; ? 2021

 ,k;Kiw ry;igL jhJf;fshd fyPdh (PbS) 
$p=;f; gpsd;l; (ZnS) nghd;wtw;iw mlu;g;gpf;f 

gad;gLfpwJ.

 cnyhfj; jhJj; Jfs;fs; vz;bzapy; mjpf 

mstpy; eidtjhy; mitfisf; fdpkf; 

fHpt[fspypUe;J gpupj;bjLf;f ,aYk;.

 ed;F J}shf;fg;gl;l jhJ igd; vz;bza;/ 

a{f;fypg;l!; vz;bza; nghd;w Eiu cUthf;Fk; 

fhuzpfSld; fyf;fg;gLfpd;wd.

 nrfupg;ghdhf bray;gl rpwpjst[ nrhoak; 

<j;ijy; rhe;njl; nru;f;fg;gLfpwJ.

 fyitapd; tHpna fhw;W brYj;jg;gl;L Eiu 

cUthf;fg;gLfpwJ.

 nrfupg;ghd; @yf;TWfs; jhJj; Jfs;fSld; 

,ize;J mtw;iw ePu; tpyf;Fk; jd;ik 

a[ilajhf khw;WfpwJ.

 ,jd; tpisthf jhJj; Jfs;fs; vz;bzapy; 

ed;F eide;J/ Eiua[ld; nru;e;J g[wg;gug;ig 

milfpd;wd.

 EiuahdJ tHpj;bjLf;fg;gl;L/ cyu;j;jg;gl;L 

brwpthd jhJ bgwg;gLfpwJ.

 ePupy; eida[k; fdpk fHpt[j;Jfs;fs; mog; 

gFjpapy; j=;fp tpLfpd;wd.

 gpupj;bjLf;f tpUk;g[k; xU cnyhfj;jpd; ry;igL 

jhJtpy; kw;w gpw cnyhf ry;igLfs; khRfshf 

fhzg;gl;lhy; nrhoak; raidL/ nrhoak; 

fhu;gndl; nghd;wit Fiwf;Fk; fhuzpfshf 

gad;gLfpd;wd.

 Fiwf;Fk; fhuzpfs; kw;w gpw cnyhf ry;igLfs; 

vz;bzapy; eide;J Eiuj;J tUtijj; 

jLf;fpd;wd.

 (v.fh) fyPdhtpy; (PbS) fhzg;gLk; khRg; 

bghUs; ZnS MdJ/ Fiwf;Fk; fhuzp nrhoak; 

raidLld; tpid g[upe;J Na2[Zn(CN)4]  vd;w 

mizt[r; nru;kkhf $p=;ry;igod; g[wg;gug;gpy; 

cUthfpwJ. vdnt ZnS d; Eiuf;Fk; jd;ik 

Fiwf;fg;gLfpwJ.
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gFjp?III. TLjy; tpdhf;fs;

I. bghUj;Jf

1. cnyhfk; jhJ tpilfs;

i fhg;gu; m ilah!;nghu; , khyifl;

ii mYkpdpak; M Fnshuhu;$piul; m ilah!;nghu;

iii ,Uk;g[ , khyifl; < ypnkhidl;

iv fhuPak; < ypnkhidl; c M=;fyirl; 

v bts;sp c M=;fyirl; M Fnshuhu;$piul;

2. J}a;ikahf;fy; jdpkk; tpilfs;

i thiy toj;jy; m rpypf;fd; m Jj;jehfk;

ii cUf;fpg;gpupj;jy; M Jj;jehfk; < od;

iii kpd;dhw; J}a;ikahf;fy; , epf;fy; c rpy;th;

iv g[yj;J}a;ikahf;fy; < od; m rpypf;fd;

v khd;l; Kiw c rpy;tu; , epf;fy;

II. Tw;W kw;Wk; fhuzk;

i) A kw;Wk; R rup/ R MdJ A apid tpsf;FfpwJ

ii)  A rup/ Mdhy; R jtW

iii)  A jtW/ Mdhy; R rup

iv)  A kw;Wk; R rup Mdhy; R MdJ A apid 

tpsf;ftpy;iy

1. Tw;W (A) : bts;sPaf;fy; jhJ fhe;jg;gpupg;g[ 

Kiwapy; mlu;g;gpf;fg;gLfpwJ.

 fhuzk; (R) : cy;g;uikl; khR fhe;j jd;ik 

cilaJ.

tpil:  i) A kw;Wk; R rup/ R MdJ A apid 

tpsf;FfpwJ

2. Tw;W (A) : tzpf uPjpahf mYkpdpaj;ij 

irdhf;fspapypUe;J ,yhgfukhf gpupj;bjLf;f 

,aYk;.

 fhuzk; (R) : irdhf;fsp mYkpdpaj;jpd; 

fdpkkhFk;.

 tpil:  iii) A jtW/ Mdhy; R rhp. 

 tzpf uPjpahf mYkpdpaj;ij 

ghf;irl;oypUe;J gpupj;bjLf;f ,aYk;.

3. Tw;W (A) : $p=;f; gpsd;l; Eiu kpjg;g[ Kiwapy; 

mlu;g;gpf;fg;gLfpwJ.

 fhuzk; (R) : jhJj; Jfs;fs; ePupy; ed;F 

eide;J/ mog;gFjpapy; j=;fp tpLfpd;wd.

 tpil:  ii) A rup Mdhy;  R jtW. 

 jhJj;Jfs;fs; vz;bzapy; eide;J 

nkw;gFjpf;F tUfpd;wd.

III. rhpahd tpiliaj; njh;e;bjLj;J vGJf

1. gpd;tUtdtw;Ws; vJ Mf;irL tif jhJ 

 m) !;igyiul; M) fhyikd;

 ,) fhrpl;liul; <) !;Ogpidl;

tpil : ,) fhrpl;liul;

2. ,Uk;gpd; jhJ vJ>

 m) ypnkhidl; M) mRiul;

 ,) !;Ogpidl; <) brUirl;

tpil :  m) ypnkhidl;

3. g[tp<u;g;g[ Kiwapy; mlu;g;gpf;fg;gLk; jhJtif

 m) Mf;irL jhJ M) ry;igL jhJ

 ,) fhu;gndl; jhJ <) ry;ngl; jhJ

tpil :  m) Mf;irL jhJ

4. Eiu kpjg;g[Kiwapy; mlu;g;gpf;fg;gLk; jhJ 

tif

 m) Mf;irL jhJ M) ry;igL jhJ

 ,) fhu;gndl; jhJ <) ry;ngl; jhJ

tpil :  M) ry;igL jhJ

5. Eiu kpjg;g[Kiwapy; nrhoak; <j;ijy; 

rhe;njl; ............ Mf gad;gLfpwJ.

 m) nrfupg;ghd;

 M) Fiwf;Fk; fhuzp

 ,) Eiu cUthf;Fk; fhuzp 

 <) ,sf;fp tpil : m) nrfupg;ghd;
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1. cnyhfÉaš

6. Eiu kpjg;g[ Kiwapy; nrhoak; raidL ....... 
Mf gad;gLfpwJ.

 m) nrfupg;ghd; M) Fiwf;Fk; fhuzp

 ,) Eiu cUthf;Fk; fhuzp           

 <) ,sf;fp tpil :  M) Fiwf;Fk; fhuzp

7. j=;fj;jpd; jhJit mlu;g;gpf;Fk; Kiw
 m) raidL ntjpf; fGt[jy;

 M) mk;nkhdpah ntjpf; fGt[jy;

 ,) fhu ntjpf; fGt[jy;

 <) mkpy ntjpf; fGt[jy;

tpil : m) raidL ntjpf; fGt[jy;

8. fhu;gndl; jhJit fhw;wpy;yh NHypy; 
tWf;Fk; nghJ btspg;gLk; tha[

 m) fhu;gd; nkhdhf;irL

 M) fhu;gd; il Mf;irL

 ,) ry;gu; il Mf;irL

 <) iel;u$d; il Mf;irL

tpil :  M) fhu;gd; il Mf;irL

9. thiy toj;jy; Kiw  @yk; J}a;ikg;gLj;jg; 
gLk; cnyhfk;

 m) od;  M) fhuPak;     

 ,) Jj;jehfk;   <) gp!;kj; 

tpil : ,) Jj;jehfk;

10. g[yj;J}a;ikahf;fy; Kiw @yk; J}a;ik? 
ahf;fg;  glhj cnyhfk; vJ>

 m) b$u;khdpak; M) rpu;nfhdpak;

 ,) rpypf;fd; <) fhypak;

tpil : M) rpu;nfhdpak;

11. khd;l; Kiw @yk; J}a;ikahf;fg;gLk; 
cnyhfk; vJ>

 m) rpypf;fd; M) fhg;gu;

 ,) epf;fy; <) Jj;jehfk;

tpil : ,) epf;fy;

12. thd; Mu;fy; Kiw @yk; J}a;ikahf;fg;gLk; 
cnyhfk; vJ>

 m) fhypak; M) ill;lhdpak;

 ,) b$u;khdpak; <) rpypf;fd;

tpil : M) ill;lhdpak;

13. ehfKyhk; g{Rjypy; gad;gLk; cnyhfk; 
vJ>

 m) fhg;gu; M) mYkpdpak;

 ,) Jj;jehfk; <) j=;fk;

tpil : ,) Jj;jehfk;

14. gpd;tUtdtw;Ws; ve;j cnyhfj;                                      
J}a;ikahf;fypy; g[lkpLjy; (Cupellation) 
gad;gLfpwJ

 m) bts;sp (silver) M) fhuPak; (lead)
 ,) jhkpuk; (copper)  <) ,Uk;g[ (iron)

tpil:  m) bts;sp  (silver)
15.   ry;giu ePf;f ,Uk;g[ igiul;il fhw;wpy; 

R{LgLj;Jk; tpid 
 m) cUf;Fjy; 

 M) fhw;wpy;yh R[Hypy; tWj;jy;

 ,) cUf;fp gphpj;jy; 

 <) tWj;jy; tpil : <) tWj;jy;

IV. ,uz;L kjpg;bgz; tpdhf;fs;

1. jhJf;fis mlu;g;gpj;jy; vd;why; vd;d>
 jhJf;fSld; Toa cnyhfj; jd;ikaw;w 

khRfs;/ ghiwg; bghUl;fs; kw;Wk; kz; khR 
fshfpa fdpkf; fHpt[fis jhJf;fspypUe;J 
ePf;Fk; bray;Kiw jhJf;fis mlu;g;gpj;jy; 
vdg;gLk;.

2. ntjpf; fGt[jy; vd;why; vd;d>
 ed;F J}s; bra;ag;gl;l jhJtpid jFe;j 

fiug;ghdpy; fiuj;J mjpYs;s cnyhfj; jpid 
fiua[k; cg;ghf my;yJ mizt[r; nru;kkhft[k;/ 
fdpkf; fHpt[fis fiuahj bghUshft[k; 
khw;Wk; epfH;t[ ntjpf; fGt[jy; vdg;gLk;.

3. cnyhfk; gpupj;bjLj;jypy; xLf;fkilar; 
bra;a[k; Kd;du; jhJthdJ njitg;gLk; 
cnyhfj;jpd; Mf;irlhf Vd; khw;wg; 
gLfpwJ>

 mlu;g;gpf;fg;gl;l jhJtpy;/ cnyhfkhdJ neu; 
Mf;rp$ndw;w epiyapy; fhzg;gLfpwJ. vdnt 
,jid jdpk epiyf;F xLf;fkila bra;a 
ntz;Lk;.

 btg;g ,af;ftpay; jj;Jt=;fspd;go kw;w 

cnyhfr; nru;k=;fSld; xg;gpLk; nghJ/ cnyhf 

Mf;irLfis xLf;FtJ vspjhdJ.

 vdnt cnyhftpaypy;/ xLf;fkilar; bra;a[k; 

Kd;du; jhJthdJ njitg;gLk; cnyhfj;jpd; 

Mf;irlhf Kjypy; khw;wg;gLfpwJ.

4. fhu;gidf; bfhz;L xLf;Fjy; @yk; 

cnyhfk; gpupj;bjLj;jiy gw;wp vGJ.

 CJ ciyapy; cnyhfj;jpd; Mf;irL jhJ 

fupa[ld; ed;F fyf;fg;gl;L td;ikahf 

btg;gg;gLj;jg;gLfpwJ.

 xLf;f btg;gepiyapy; fhu;gDld; nru;e;J cnyhf 

fhu;igLfis cUthf;fhj cnyhf=;fSf;F 

,k;Kiw gad;gLfpwJ.

 ZnO(s) + C  → Zn(s) + CO(g)↑
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1. cnyhfÉaš

5. i\l;u$idf; bfhz;L xLf;Fjy; @yk; 

cnyhfk; gpupj;bjLj;jiy gw;wp vGJ.

 i\l;u$id tpl Fiwthd vyf;l;nuh neu; 

kpd; jd;ik cila cnyhf=;fshd (Fe, Pb, 
Cu) nghd;wtw;wpd; Mf;irLfSf;F ,k;Kiw 

gad;gLfpwJ.

 Ag2O(s) + H2(g)  → 2Ag(s) + H2O(l)  
 ePu;tha[thd fhu;gd; nkhdhf;irL kw;Wk; 

i\l;u$d; fyitiaf; bfhz;L epf;fy; Mf;irL 

xLf;fg;gLfpwJ.

 2NiO(s) + CO(g) + H2(g) → 
                   2Ni(s) + CO2(g)  + H2O(l)  
6. cnyhfj;ij gad;gLj;jp xLf;Fjy; @yk; 

xU cnyhfk; gpupj;bjLj;jy; gw;wp vGJ.

 nrhoak;/ bghl;lhrpak;/ fhy;rpak; nghd;w 

tpidj;jpwd; kpf;f cnyhf=;fs;/ cnyhf 

Mf;irLfis cnyhfkhf xLf;f gad;gL 

fpd;wd.  

 ,k;Kiwf;F mYkpndh btg;g xLf;f Kiwa[k;Xu; 

vLj;Jf;fhl;lhFk;

7. cnyhf jhJf;fspd; Ra xLf;fk; vd;why; 

vd;d>

 rpy jhJf;fis rhjhuzkhf tWf;Fk; nghJ 

mit gz;glh cnyhfj;ijj; jUfpd;wd.

 ,jpy; jdpna xLf;Fk; fhuzp njitapy;iy

 (v.fh) rpd;dghu; (HgS) jhJit tWf;Fk; nghJ 

bku;f;Fup fpilf;fpwJ.

 HgS(s) + O2(g)  → Hg(l) + SO2(g)  

8. cnyhfj;ij J}a;ikahf;Fk; thiytoj;jy; 

Kiw gw;wp vGJ.

 Fiwthd bfhjpepiyapy; MtpahFk; Jj;jehfk;/ 

bku;Fup nghd;w cnyhf=;fis J}a;ikahf;f 

,k;Kiw gad;gLfpwJ.

 ,k;Kiwapy; J}a;ikaw;w cnyhfk; btg;gg; 

gLj;jg;gl;L Mtpahf;fg;gLfpwJ.

 gpd;du; MtpahdJ Fspu;tpf;fg;gl;L J}a cnyhfk; 

bgwg;gLfpwJ.

9. cnyhfj;ij J}a;ikahf;Fk; cUf;fpg; gpupjy; 

Kiw gw;wp vGJ.

 Fiwe;j cUFepiyfisf; bfhz;l 

cnyhf=;fis mjpf cUFepiyfisf; bfhz;l 

khRf;fspypUe;J ePf;f ,k;Kiw gad;gLfpwJ.

 (v.fh) od;/ fhuPak;/ bku;Fup/ gp!;kj;

 gz;glh cnyhfk; btg;gj;jpdhy; cUf;fp 

ePu;kkhf;fg;gl;L xU rha;js gug;gpd; tHpna 

XLkhW bra;J J}a;ikg;gLj;jg;gLfpwJ.

 gz;glh cnyhfk; xU vjpu; mdy; ciyapd; 

rha;thd mog;g[wj;jpy; itf;fg;gLfpwJ.

 J}a cUfpa cnyhfk; tHpe;njhLfpwJ.

 khRf;fs; mg;gona j=;fp tpLfpd;wd.

 cUfpa cnyhfk; nrfupf;fg;gl;L jpz;k 

khf;fg;gLfpwJ.

10. Fiwf;Fk; fhuzpfs; vd;why; vd;d> 

 v.fh. jUf

 gphpj;bjLf;fg;gLk; xU ry;igL jhJt[ld; 

kw;w cnyhf ry;igLfs; fye;jpUf;Fk;nghJ/ 

njitaw;w ry;igLfs; vz;bzapy; eide;J 

jhJld; Jiuj;J tUtij jLf;Fk; fhuzpfs; 

Fiwf;Fk; fhuzpfs; vdg;gLk;.

 v.fh. NaCN, Na2CO3

11. jhkpuj;jpd; gad;fis vGJ.

 kdpju;fshy; Kjd; Kjypy; gad;gLj;jg;gl;l 

cnyhfk; jhkpuk; MFk;.

 ,jd; cnyhff; fyitahd btz;fyj;jpd; 

gad;ghl;odhy; btz;fyf; fhyk; vd;w rfhg;jk; 

cUthdJ.

 j=;fk; kw;Wk; gpw cnyhf=;fnshL ,ize;J 

ehza=;fs;/ eif bghUl;fs; jahupf;f jhkpuk; 

gad;gLfpwJ.

 jhkpuk; kw;Wk; mjd; cnyhf fyitfs; Mfpad 

kpd;fk;gpfs;/ ePu; bry;Yk; FHha;fs; kw;Wk; gy 

kpd; bghUspd; ghf=;fs; jahupf;f gad;gLfpwJ.

12. j=;fj;jpd; gad;ghLfs; gw;wp vGJf.

 j=;fk; xU tpiya[au;e;j cnyhfkhFk;.

 ehza=;fs; jahupf;f gad;gLfpwJ.

 rpy ehLfspy; gz kjpg;ghdJ j=;fj;jpd; kjpg;gpy; 

fzf;fplg;gLfpwJ.

 jhkpuj;Jld; nru;e;j j=;f cnyhff; fyit eif 

jahupg;gpy; mjpf mst[ gad;gLfpwJ.

 gpw cnyhf=;fs; kPJ j=;f kpd;Kyhk; g{r 

gad;gLfpwJ.

 j=;fKyhk; g{rg;gl;l bghUs;fs;/ iff; 

fofhu=;fs;/ braw;if @l;Lfs;/ tpiy Fiwe;j 

eiffs;/ gy; ghJfhg;gpy; gy; epug;g[jy; kw;Wk; kpd; 

,izg;g[fs; Mfpatw;wpy; gad;gLfpwJ.

 nrhyhu; bry;fspd; jpwid mjpfupf;ft[k;/ 

tpidntf khw;wpahft[k; j=;f ehndh Jfs;fs; 

gad;gLfpd;wd.
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1. cnyhfÉaš

13. bfhg;g[s fhg;gh; vd;gJ ahJ>

 cnyhf fhg;guhdJ jpz;kkhf;fg;gLfpwJ. 

,jpypUe;J SO2 tha[ btspnaWtjhy; mjd; 

njhw;w mikg;gpy; bfhg;g[s=;fs; nghy; 

fhzg;gLfpwJ.

 ,e;j fhg;guhdJ bfhg;g[sf; fhg;gh; vdg;gLk;.

14. g[tp<g;g[ Kiwapd; mog;gil jj;Jtk; ahJ>

 jhJf;fis XLk; ePhpy; fGt[jy; @yk; mjpf g[tp 

<h;g;g[j; jd;ika[ila jhJthdJ Fiwthd 

g[tp <h;g;g[j; jd;ikiag; bgw;Ws;s fdpkf; 

fHpt[fspypUe;J ePf;fg;gLfpwJ.

V. @d;W kjpg;bgz; tpdhf;fs;

1. ,Uk;g[/ byl; kw;Wk; rpy;thpd; Kf;fpa 
jhJf;fis vGJf.

 ,Uk;gpd; jhJf;fs;:

 1. n\kill; ? Fe2O2
 2. nkf;dill; ? Fe3O4
 3. ,Uk;g[igiul; ? F2S2
 byl;od; jhJf;fs;:

 1. fyPdh ? PbS
 2. M=;yirl; ? PbSO4
 3. brUirl; ? PbCO3
 rpy;thpd; jhJf;fs;:

 1. rpy;th; fpshd;!; (mh;b$d;ill;)   ? Ag2S
 2. iguhfiul; (qgp rpy;th;)      ? Ag3SbS3
 3. Fnshuhh;$piul;/ (\hh;d; rpy;th;) ? AgCl

2. fhu ntjpf; fGt[jy; gw;wp vGJ.

 jhJ ePu;k fhu=;fSld; tpidgl;L fiua[k; 

mizt[r; nru;kk; cUthfpwJ.

 ghf;irl; jhJ nrhoak; i\l;uhf;irL my;yJ 

nrhoak; fhu;gndl; fiurYld;  35 atm mGj;jk; 

kw;Wk; 470-520K btg;gepiyapy; tpidg[upe;J 

fiua[k; jd;ika[ila nrhoak; bkl;lh 

mYkpndl;ilj; jUfpwJ.

 ,Uk;g[ Mf;irL kw;Wk; ill;nldpak; Mf;irL 

nghd;w khRfs; fiuahky; j=;fp tpLfpd;wd. 

 Al2O3(s) + 2NaOH(aq) + 3H2O(l)  
   2Na [Al(OH)4](aq)
 Nlhd fiury; tofl;lg;gl;L/ Fspu;tpf;fg;gl;L 

ePu;f;fg;gLfpwJ.

 ,f;fiury; tHpna CO2 tha[ brYj;jg;gl;L 

eLepiyahf;fg;gLtjhy; ePnuw;wkile;j Al2O3 
tPH;gothfpwJ.

 2Na[Al(OH)4](aq) + CO2(g)   
  Al2O3.XH2O(s) + 2NaHCO3(aq)

 tPH;g;got[ tofl;lg;gl;L Rkhu; 1670K 

btg;gepiyapy; btg;gg;gLj;Jk; nghJ J}a 

mYkpdh Al2O3  bgwg;gLfpwJ.

3. fhe;j gpupg;g[ Kiw gw;wp vGJ.

 ,k;Kiw bgu;nuh fhe;jj; jd;ika[ila 

jhJf;fis mlu;g;gpf;f gad;gLfpwJ.

 jhJ kw;Wk; khRf;fspd; fhe;jg; gz;g[fspy; 

fhzg;gLk; ntWghl;oid mog;gilahff; 

bfhz;lJ.

 fhe;jj;jd;ikaw;w bts;sPaf;fy; jhJit/ 

fhe;jj;jd;ik cila khR cy;g;uikl;oypUe;J 
gpupj;bjLf;f ,k;Kiw gad;gLfpwJ.

 ,ijg;nghynt fhe;jg; gz;g[ila Fnuhikl;/ 

ignuhYirl;.

 ed;F J}shf;fg;gl;l jhJ ,U RHy;rf;fu=;fisf; 

bfhz;l kpd;fhe;jg; gpupg;ghdpd; efUk; gl;il kPJ 

tpGkhW bra;ag;gLfpwJ.

 rf;fu=;fspy; xd;W fhe;jj;jd;ik cilaJ.

 jhJ efUk; gl;il tHpna fhe;jj; jd;ik? 

a[ila RHy; rf;fuj;ij mila[k;nghJ/ fhe;jj; 

jd;ika[ila gFjpg;bghUl;fs; fhe;jg;g[yj;jhy; 

<u;f;fg;gl;L glj;jpy; fhl;oathW rf;fuj;jpw;F 

mUfpy; Ftpayhf tpGfpd;wd.

 fhe;jj; jd;ikaw;w jhJtpd; gpw gFjpfs; 

RHy;rf;fuj;jpw;F mg;ghy; tpGfpd;wd.

4. mk;nkhdpah ntjpf;fGt[jy; vd;why; vd;d>

 epf;fy;/ fhg;gh; kw;Wk; nfhghy;l; bfhz;l jhJit 

ed;Fj; J}shf;fp ePh;k mk;nkhdpaht[ld; jFe;j 

mGj;jj;jpy; tpidg;gLj;Jk; nghJ fiua[k; 

mizt[r; nrh;k=;fs; cUthtjhy; ,e;j 

cnyhf=;fs; fGtp ePf;fg;gLfpd;wd.

 ,k;Kiwapy; ,Uk;g[ (III) Mf;i!L ‚ 

i\l;uhf;irL kw;Wk; mYkpndhrpypf;nfl; 

fHpt[fs; fiuahky; j=;Ffpd;wd.
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1. cnyhfÉaš

5. cUf;Fjy; gw;wp tptup.

 xU cUf;F ciyapy; mlu;g;gpf;fg;gl;l jhJ 

xU ,sf;fp kw;Wk; jFe;j xLf;Fk; fhuzp 

a[ld;/ cnyhfj;jpd; cUFepiyia tpl mjpf 

btg;gepiyapy; cUf;fg;gLfpwJ.

 fdpkf; fHpt[ld; nru;e;J vspjpy; cUFk; froid 

cUthf;Fk; ntjpg;bghUs; ,sf;fp vdg;gLk;. 

(v.fh) Rl;l Rz;zhk;g[ CaO.
 fhu;gd;/ fhu;gd; nkhdhf;irL/ mYkpdpak; 

Mfpad jFe;j xLf;Fk; fhuzpfs; MFk;.

 ,Uk;g[ Mf;irL/ fhu;gd; nkhdhf;irlhy; 

gpd;tUkhW xLf;fg;gLfpwJ. 

 Fe2O3(s) +  3CO(g)  2Fe(s) + 3CO2(g)  
 ,j;jhJtpy; cs;s mkpyj;jd;ika[ila rpypf;fh 

fdpkf;fHpt[/ fhuj;jd;ika[ila ,sf;fp Rl;l 

Rz;zhk;gpdhy; fhy;rpak; rpypf;nfl; vDk; 

fdpkf; frlhf ePf;fg; gLfpwJ.

 CaO(s)  +      SiO2(s)          CaSiO3(s)
 ,sf;fp       fdpkf;fHpt[         fdpkf;frL

6. vyp=;fk; tiuglk; gw;wp vGJf.

 gy;ntW cnyhf Mf;irLfs; cUthFk; 

tpidfSf;F btg;gepiyapidg; bghWj;J 

mt;tpidfspd; jpl;l fl;oyh Mw;wy; kjpg;gpy; 

Vw;gLk; khWghLfis tiuglkhff; Fwpg;gpLtJ 

vyp=;fk; tiuglk; vdg;gLfpwJ.

 xU tpidapy; Vw;gLk; fpg;!; fl;oyh Mw;wy; 

khw;wk; G vd;gJ

 G = H - T S
 H = vd;jhy;gp khw;wk;/ T= bfy;tpd; myfpy; 

btg;gepiy/ S = vd;l;nuhgp khw;wk;

 xU rkepiyr; bray;Kiwf;F rkepiy 

khwpypapd; kjpg;gpidf; bfhz;L Go kjpg;ghdJ 

gpd;tUkhW fzf;fplg;gLfpwJ.

 Go =-RT ln Kp
 gy;ntW btg;gepiyfspy; cnyhf Mf;irL fspd; 

xLf;f tpidfis rkepiy bray; Kiwahff; 

fUjp mt;tpidfspd; Go kjpg;g[ fis nkw;fz;l 

rkd;ghl;oid gad;gLj;jp b\uhy;l; vyp=;fk ; 

fz;lwpe;jhu;.

 x mr;rpy; btg;gepiyiaa[k;/ Y mr;rpy; cnyhf 

Mf;irLfs; cUthFk; tpidf;fhd Go 
kjpg;g[fisa[k; vLj;Jf; bfhz;L vyp=;fk; xU 

tiuglj;ij cUthf;fpdhu;.

 cUthd tiuglk; S kjpg;ig rha;thft[k/

H kjpg;ig btl;Lj;Jz;lhft[k; cila neu; 

nfhlhFk;.

7. thd; Mu;fy; Kiwapy; rpu;nfhdpak;/ 
ill;nldpaj;ij J}a;ikahf;FtJ gw;wp vGJ.

 ,k;Kiw cnyhfr; nru;k=;fspd; btg;gr; 

rpijtpid gad;gLj;jp J}a cnyhf=;fis 

cUthf;Ftij mog;gilahff; bfhz;lJ.

 (v.fh) ill;nldpak;/ rpu;nfdpak;

 btw;wplkhf;fg;gl;l xU fydpy; J}a;ikaw;w 

ill;nldpak; 550K btg;gepiyapy; 

mnahoDld; btg;gg;gLj;jg;gl;L MtpahFk; 

,ay;g[ila ill;nldpak; bll;uh mnahilL 

cUthf;fg;gLfpwJ.

 mnahoDld; tpidg[upahky; khRf;fs; mg;gona 

j=;Ffpd;wd.

 Ti(s) + 2I2(s)   TiI4(Mtp)

 l=;!;ld; kpd;dpiH tHpna 1800K  btg;g 

epiyapy; vspjpy; MtpahFk; ill;nldpak; bll;uh 

mnahilL brYj;jg;gLk; nghJ rpijtile;J            

J}a ill;nldpak; cUthfpwJ

 ill;nldpak; kpd;dpiHapy; gofpwJ.

 mnahod; kPz;Lk; gad;gLj;jg;gLfpwJ.

 TiI4(Mtp)  Ti(s) + 2I2 (s)

8. mYkpdpaj;jpd; gad;ghLfs; ahit>
 md;whl thH;tpy; gad;gLk; rikay; fyd;fs;/ 

btg;g gupkhw;wpfs; jahupj;jypy; mYkpdpak; 
gad;gLfpwJ.

 czt[g; bghUl;fis vLj;Jr; bry;y fl;Lk; 
bghUshf mYkpdpaj;jhs; gad;gLfpwJ.

 fhg;gu;/ kh=;fdPR/ bkf;dPrpak; kw;Wk; rpypf;fd; 
Mfpatw;Wld; nru;e;J Fiwthd vila[ila 
typik kpf;f cnyhff;fyit fis mYkpdpak; 
jUtjhy; mit Mfha tpkhd=;fs;/ kw;Wk; 
gpw nghf;Ftuj;J thfd=;fis totikg;gjpy; 
gad;gLfpwJ.

 vspjhf mupkhdk; milahjjhy; mYkpdpak; 
ntjp ciyfs;/ kUj;Jt cgfuz=;fs;/ Fspu; 
rhjdg;bghUl;fs; kw;Wk; tha[f;fis vLj;J 
bry;Yk; FHha;fs; Mfpatw;wpy; gad;gLfpwJ.

 tpiy Fiwthd/ ed;F kpd;flj;Jk; gz;g[ 
bfhz;l mYkpdpak;/ ,Uk;g[ cs;sfj;Jld; Toa 

cau; mGj;j kpd;fk;gpfspy; gad;gLfpwJ.

9. ,Uk;gpd; gad;fis vGJ.
 mjpf gad;fisf; bfhz;l cnyhfkhd ,Uk;g[ 

kw;Wk; mjd; cnyhff; fyitfs; ghy=;fs;/ 

,Urf;fu thfdr; r=;fpypfs;/ eWf;f gad;gLk; 

cgfuz=;fs; kw;Wk; Jg;ghf;fp njhl;lh 
brYj;jg;gLk; FHha;fs; jahupf;fg; gad;gLfpd;wJ.

 thu;g;gpUk;g[ FHha;fs;/ thy;t[fs;/ vupbghUs; 

fhw;wGj;j mLg;g[fs; jahupf;fg; gad;gLfpwJ

 ,Uk;g[ mjd; cnyhff; fyitfs; kw;Wk; 

nru;k=;fs; fhe;j=;fs;  jahupf;fg; gad;gLfpd;wd.
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1. cnyhfÉaš

 cnyhf Mf;irL/ cnyhfkhf xLf;fg;gLk; 

tpidia xLf;fj;jpw;F gad;gLk; jdpkk; kw;Wk; 

gpupf;fg;gl ntz;oa cnyhfk; ,uz;ow;Fk; 

,ilna Mf;rp$Dld; ,ize;J Mf;iril 

cUthf;Ftjw;fhd nghl;o tpidahf fUjyhk;.

 cnyhf Mf;irL mjpf epiyg;g[j;jd;ik cilaJ 

vdpy; Mf;rp$d; cnyhfj;;njhL ,ize;nj 

,Uf;Fk;.

 xLf;fj;jpw;F gad;gLk; jdpkj;jpd; Mf;irL 

mjpf epiyg;g[j; jd;ika[ilaJ vdpy; cnyhf 

Mf;iroy; cs;s Mf;rp$d; xLf;fj;jpw;F gad;gLk; 

jdpkj;Jld; ,izfpwJ.

 vyp=;fk; tiuglj;jpypUe;J bfhLf;fg;gl;l 

btg;gepiyapy; btt;ntW cnyhf Mf;irLfspd; 

xg;gPl;L epiyg;g[j; jd;ikapid mwpe;J 

bfhs;syhk;.

 Ag2O kw;Wk; HgO Mfpait cUthjYf;fhd 

tiunfhLfs; vyp=;fk; tiuglj;jpd; nkw; 

gFjpapy; mike;Js;sJ. mitfspd; rpijt[W 

btg;gepiyfs; Kiwna 600 kw;Wk; 700K 

MFk;. vdnt ,it kpjkhd btg;g epiyfspy; 

epiyg;g[j; jd;ikaw;wit. nkYk; vt;tpj xLf;f 

fhuzpfisa[k; gad; gLj;jhky; btg;gj;jpd;                 

@yk; ,itfisr; rpijtilar; bra;a ,aYk;.

 vyp=;fk; tiuglj;ij gad;gLj;jp xU 

cnyhfj;jpd; Mf;iril kw;bwhU cnyhfj; 

jhy; xLf;fk; bra;tjw;fhd btg;g ,af;ftpay; 

rhj;jpaj; jd;ikapid jPu;khdpf;f ,aYk;.

 ve;j  xU cnyhfKk;/ vyp=;fk; tiuglj;jpy; 

mjw;F nkw;g[wk; tiunfhLfisg; bgw;Ws;s 

cnyhf Mf;irLfis xLf;f ,aYk;.

 vLj;Jf;fhl;lhf/ vyp=;fk; tiuglj;jpy; 

Fnuhkpak; Mf;irL cUthjYf;fhd tiunfhL 

mYkpdpaj;jpw;F nky; ,lk; bgw;W cs;sJ. 

Al2O3 MdJ Cr2O3 I tpl mjpf epiyg;g[j; 

jd;ika[ilaJ. vdnt Fnuhkpf; Mf;iril 

xLf;Ftjw;F mYkpdpaj;ij gad;gLj;j 

,aYk;.

 vdpDk; mYkpdpak; Mf;irow;F fPH;g[wj;jpy; 

tiunfhl;oid bgw;Ws;s bkf;dPrpak; kw;Wk; 

fhy;rpak; nghd;wtw;wpd; Mf;irLfis xLf;f 

mYkpdpaj;ij gad;gLj;j ,ayhJ.

 fhu;gdpd; neu;nfhlhdJ bgUk;ghyhd cnyhf 

Mf;irLfspd; neu;nfhLfis btl;LfpwJ. 

vdnt mj;jifa midj;J Mf;irLfisa[k; 

nghJkhd mjpf btg;g epiyapy; fhu;gdhy; 

xLf;f ,aYk;.

☺☺☺♀☺☺☺

 mjpf mstpy; mupkhdj;jpw;F cl;glhjjhy; 

JUg;gpof;fhj vBF/ fl;olj; bjhHpy;/ jh=;fpfs;/ 

Kid kof;Fk; cspfs;/ btl;Lf; fUtpfs;/ eif 

bghUl;fs; kw;Wk; mWit rpfpr;irf;F gad;gLk; 

fUtpfs; jahupf;fg; gad;gLfpwJ.

 epf;fy; !;Oy; fk;gp tl=;fs;/ nkhl;lhu; thfd 

kw;Wk; tpkhd gFjpg;bghUl;fs; jahupf;fg; 

gad;gLfpwJ.

 Fnuhk; !;Oy; btl;Lf; fUtpfs; kw;Wk; behWf;Fk; 

ve;jpu=;fs; jahupf;fg; gad;gLfpwJ.

VI. Ie;J kjpg;bgz; tpdhf;fs;

1. cnyhftpaypd; btg;g ,af;ftpay; 
jj;Jt=;fis tpsf;F.

 btt;ntW xLf;Fk; fhuzpfis gad;gLj;jp 
cnyhf Mf;irLfspypUe;J cnyhf=;fis 
gpupj;bjLf;fyhk;.

 MxOy vd;w cnyhf Mf;irod; xLf;Fk; 
tpidiaf; fUJf.

 nkw;fz;l xLf;f tpidia fhu;gidf; bfhz;L 

epfH;j;jyhk;/ ,e;epfH;tpy; xLf;Fk; fhuzp 

fhu;gd; CO my;yJ CO2 Mf Mf;rp$ndw;wk; 

milayhk;.

 C + O2  CO2(g) ..............2
 2C + O2   2CO(g) ...................3
 fhu;gd; nkhdhf;irL xLf;fpahf gad;gl;lhy; 

mJ CO2 Mf Mf;rp$ndw;w kilfpwJ.

 2CO + O2   2CO2 ...................4
 btg;g ,af;ftpay; bfhs;ifapd;go jFe;j 

xLf;Fk; fhuzpapid nju;t[ bra;a ntz;Lk;.
 xU jd;dpr;ir tpidf;F fl;oyh Mw;wy; khw;wk; 

( G) fz;og;ghf vjpu;Fwp kjpg;gpid bgw;wpUf;f 
ntz;Lk;.

 vdnt rkd;ghL 1y; fz;l cnyhf Mf;iril 
bfhLf;fg;gl;l xU xLf;Fk; fhuzpa[ld; (rkd;ghL 
2/ 3 my;yJ 4) nru;j;J xLf;f ntz;Lbkdpy;/ 
,izf;fg;gl;l tpidfspd; (rkd;ghLfs; 1/ 2/ 1 
& 3 my;yJ 1 & 4) fl;oyh Mw;wy; khw;wk; G 
vjpu;Fwp kjpg;gpid bgw;wpUf;f ntz;Lk;.

 vdnt fl;oyh Mw;wy; khw;wk; G mjpf vjpu;Fwp 
kjpg;gpid bgWk; tifapy; xLf;Fk; fhuzp bjupt[ 

bra;ag;gLfpwJ.

2. vyp=;fk; tiuglj;jpd; gad;ghl;oid 

tpsf;F.
 vyp=;fk; tiuglk; xLf;f tpidfs; epfGk; 

btg;gepiy vy;iyfis jPu;khdpg;gjw;Fk;/ 

jFe;j xLf;Fk; fhuzpfisj; bjupt[ bra;at[k; 

gad;gLfpwJ.
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<á 12 - ntâÆaš - bjhFâ 1

2. p bjhFâ jÅk§fŸ - I

gFjp?I. g[j;jf tpdhf;fs;

I. rhpahd tpiliaj; njh;e;bjLj;J vGJf

p bjhFjp jdpk=;fs; - ImyF

2

1. nghuhf;!pd; ePh;f;fiuryhdJ nk 2022

  m) eLepiyj; jd;ik cilaJ

 M) mkpyj; jd;ik cilaJ

  ,) fhuj;jd;ik cilaJ  

  <) <hpay;g[j; jd;ik bfhz;lJ

 tpil : ,) fhuj;jd;ik cilaJ  

(Na2B4O7 + 7H2O  2NaOH + 4H3BO3)
2. nghhpf; mkpyk; xU mkpykhFk;. Vbddpy; 

mjd; @yf;TW  (NEET)
  m)  ,lg;bgah;r;rp mila[k; jd;ika[ila H+ 

madpiaf; bfhz;Ls;sJ.

  M) g[nuhl;lhidj; juty;yJ.

  ,)  g[nuhl;lhDld; ,ize;J ePh; @yf;Twpidj; 

jUfpwJ.

  <)  ePh; @yf;TwpypUe;J OH– madpia Vw;Wf; 

bfhz;L/ g[nuhl;lhidj; jUfpwJ.

tpil : <) ePh; @yf;TwpypUe;J OH– madpia 

Vw;Wf; bfhz;L/ g[nuhl;lhidj; jUfpwJ

jPh;t[ :   B(OH)3 + H2O  [B(OH)4]- + H+

3. gpd;tUtdtw;Ws; vJ nghnud; my;y>

  m) B2H6 M) B3H6
  ,) B4H10 <) ,it vJt[ky;y 

tpil : M) B3H6
jPh;t[ :   epnlh nghnud; : BnH4+n
   muf;ndh nghnud; : BnH6+n
   B3H6 xU nghnud; my;y

4. gpd;tUtdtw;Ws; g[tp nkyLf;fpy; mjpf 
mstpy; fhzg;bgWk; cnyhfk; vJ>

  m) mYkpdpak; M) fhy;rpak;
  ,) bkf;dPrpak; <) nrhoak; 

tpil : m) mYkpdpak;

5. il nghnudpy;/ tise;j ghy gpizg;gpy; 
(thiHg;gH gpizg;g[) <Lgl;Ls;s 
vyf;l;uhd;fspd; vz;zpf;if

  m) MW M) ,uz;L

 ,) ehd;F <) @d;W

tpil : ,) ehd;F  

jPh;t[ :   ,z;L 3c-2e gpizg;g[fs; fhzg;gLfpd;wd. 

   mjhtJ/ ,g;gpizg;g[ ehd;F  

   vyf;l;uhd;fisf; bfhz;Ls;sJ

6. gpd;tUk; p-bjhFjp jdpk=;fspy;/ r=;fpypj; 
bjhluhf;fy; gz;gpidg; bgw;wpUf;fhj jdpkk; 
vJ> Mf!;l; 2022

  m) fhh;gd; M) rpypf;fd;

  ,) fhhPak; (Lead) <) b$h;khdpak; 
tpil: ,) fhhPak; (Lead)

7. C60 vd;w tha;g;ghLila Bg[y;yhPdpy; cs;s 
fhh;gd;

  m) sp3 ,df;fyg;g[ilaJ

 M)  sp ,df;fyg;g[ilaJ

  ,) sp2 ,df;fyg;g[ilaJ

  <)  gFjpast[ sp2 kw;Wk; gFjpast[ sp3 
,df;fyg;g[ilaJ

 tpil : ,) sp2  ,df;fyg;g[ilaJ

8. fhh;gdpd; i\l;iuLfspy;/ fhh;gdpd; 
Mf;!p$ndw;w epiy

  m) +4 M) –4
 ,) +3 <) +2 tpil: m) +4
jPh;t[ :   vLj;Jf;fhl;L: CH4+ y; cs;s fhh;gdpd;

   Mf;rp$ndw;w epiy +4
9. rpypf;nfl;Lfspd; mog;gil totikg;g[ 

myF (NEET) PTA - 1
  m) (SiO3)2– M) (SiO4)2–

 ,) (SiO)– <) (SiO4)4–

tpil: <) (SiO4)4–

10. rpypf;nfhd;fspy; kPz;Lk; kPz;Lk; njhd;Wk; 
myF

  m) SiO2          M)  Si  O 

R

R
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<rp 12 ntjpapay; byhnahyh

405 muRj; njh;t[ ? tpdhj;jhs;

muR Édh¤jhŸ - Mf°£ 2022

neu« : 3.00 kÂ 12 ntâÆaš bkh¤j kâ¥bg©fŸ : 70

m¿îiufŸ : (1)  mid¤J Édh¡fS« rÇahf¥ gâth» cŸsjh v‹gjid¢ rÇgh®¤J¡ 

bfhŸsî«. m¢R¥gâÉš FiwÆU¥ã‹, miw¡ f©fhÂ¥ghsÇl« cldoahf¤ 

bjÇÉ¡fî«.

 (2)  Úy« mšysJ fU¥ò ikÆid k£Lnk vGJtj‰F« mo¡nfhoLtj‰F« 

ga‹gL¤j nt©L«. gl§fŸ tiutj‰F bg‹áš ga‹gL¤jî«.

gFâ - I 
F¿¥ò : (i) mid¤J Édh¡fS¡F« ÉilaË¡fî«. 15×1=15
  (ii)  bfhL¡f¥g£LŸs kh‰W ÉilfËš Äfî« V‰òila Éilia¤ nj®ªbjL¤J¡ 

F¿p£Ll‹ ÉilÆidí« nr®¤J vGjî«.

1. ZnO -ÈUªJ J¤jehf« bgw¥gL« Kiw :

 (m) fh®g‹ xL¡f«  (M) btŸËia¡ bfh©L xL¡Fjš

 (ï) Ä‹ ntâ brašKiw (<) mÄy¡ fGîjš

2. ã‹tU« p-bjhFâ jÅk§fËš, Äfî« Fiwthd r§»È¤ bjhluh¡fš g©ãid¥ bg‰w 

jÅk« vJ ?

 (m) fh®g‹ (M) áÈ¡fh‹ (ï) fhßa« (<) b#®khÅa«

3. XeF6 -‹ KGikahd Úuh‰gF¥ãdhš cUthtJ :

 (m) XeOF4 (M) XeO2F2 (ï) XeO3 (<) XeO2
4. +7 v‹w mâfg£r M¡á#nd‰w ÃiyÆid¥ bg‰WŸs M¡odhŒL jÅk§fŸ :

 (m) Np, Pu, Am (M) U, Fm, Th (ï) U, Th, Md (<) Es, No, Lr
5. ïu£il c¥ã‰F vL¤J¡fh£L :

 (m) FeSO4  (M) FeSO4(NH4)2SO4.6H2O
 (ï) K4[Fe(CN)6]  (<) K2SO4.2H2O
6. »uhig£ k‰W« itu« M»ait :

 (m) rfãiz¥ò k‰W« _y¡TW gof§fŸ (M) maÅ k‰W« rfãiz¥ò gof§fŸ

 (ï) ïu©L« rfãiz¥ò gof§fŸ (<) ïu©L« _y¡TW gof§fŸ

7. Kjš tif Éid¡fhd miuthœî fhy« :

 (m) =  (M) 1
2

t  = K
0.6932

 (ï)  = 
2.303

K
 (<) 1

2
t  = 

K
2.303

8. ã‹tUtdt‰WŸ ÿÆ fhukhf brašglhjJ vJ ?

 (m) BF3 (M) PF3 (ï) CO (<) F–

9. ã‹tU« Éid ÃfH v›tsî ~ghunl Ä‹ndh£l« njit¥gL«?

 4MnO- →→ Mn2+

 (m) 5F (M) 3F (ï) 1F (<) 7F
10. xU Tœk¡ fiurš tÊna xË¡f‰iwia¢ brY¤J«nghJ fhz¡ »il¡F« Ãfœî:

 (m) vâ®Ä‹thŒ bjh§fyirî (M) Ä‹Kid¡ ft®¢á

 (ï) âÇjš  (<) o©lhš Éisî
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11. jhÅa§» ïaªâu§fË‹ nuona£l®fËš ciw vâ®bghUshf¥ ga‹gLtJ vJ?

 (m) bk¤jdhš  (M) v¤jdhš

 (ï) Ãnahbg‹ilš MšfAhš (<) v¤j‹-1,2-il Mš

12. ã‹tUtdt‰WŸ bfhL¡f¥g£l nr®k§fË‹ mÄy¤j‹ikÆ‹ mo¥gilÆyhd rÇahd 

tÇir :

 (m) FCH2COOH > CH3COOH > BrCH2COOH > ClCH2COOH
 (M) FCH2COOH > ClCH2COOH > BrCH2COOH > CH3COOH
 (ï) CH3COOH > ClCH2COOH > FCH2COOH > BrCH2COOH
 (<) ClCH2COOH > CH3COOH > BrCH2COOH > ICH2COOH

13. mÅä‹ + bg‹nrhÆš FnshiuL 
NaOH  C6H5-NH-COC6H5. ïªj ÉidahdJ:

 (m) ~ãßlš - »uh¥£ Éid (M) HVZ Éid

 (ï) °fh£l‹ bgskh‹ Éid (<) nfhš¥ Éid

14. ã‹tUtdt‰WŸ vit vãk®fŸ MF«?

 (m) D(+)-FS¡nfh° k‰W« D(+) - fhy¡nlh°

 (M) D(+) - FS¡nfh° k‰W« D( +) - kh‹ndh°

 (ï) (m) k‰W« (M) ïu©Lkšy

 (<) (m) k‰W« (M) ïu©L« 

15. ã‹tUtdt‰WŸ vªj x‹W lhy‹° Éid¡fhuÂia xL¡F»wJ?

 (m) ~gh®Ä¡ mÄy« (M) má£o¡ mÄy« (ï) bg‹nrh~Õndh‹ (<) ït‰¿š VJÄšiy

gFâ - II
F¿¥ò : VnjD« MW Édh¡fS¡F ÉilaË¡fî«. Édh v© 24 -¡F f£lhakhf ÉilaË¡fî«.

 6×2=12
16. M®fhÅ‹ ga‹fis¤ jUf.  myF - 3  

17. Ó¡y®-e£lh Éidntf kh‰¿ - F¿¥ò tiuf. mj‹ ga‹ ahJ?   myF - 4  

18. VB bfhŸifÆ‹ tu«òfŸ ahit?   myF - 5 

19. myF¡ T£oid tiuaW¡fî«.   myF - 6  

20. ÿÆ mÄy§fŸ k‰W« fhu§fŸ v‹whš v‹d ? x›bth‹¿‰F« xU vL¤J¡fh£L jUf.

  myF - 8  

21. »ËruhÈ‹ ga‹fis vGJf.   myF - 11  

22. áWF¿¥ò tiuf - nuhr‹ K‹£ xL¡fÉid.   myF - 12  

23. D(+) ~ãu¡nlhÌ‹ mik¥ig tiuf.   myF - 14  

24. 2 M«ãa® Ä‹ndh£l¤ij¡ bfh©L, ášt® ie£nu£ fiuryhdJ 20 ÃÄl§fS¡F 

Ä‹dh‰gF¡f¥gL»wJ vÅš, vâ®Ä‹KidÆš åœgothF« áštÇ‹ Ãiwia¡ fz¡»Lf.

  myF - 9  

gFâ - III
F¿¥ò : VnjD« MW Édh¡fS¡F ÉilaË¡fî«. Édh v© 33 -¡F f£lhakhf ÉilaË¡fî«.

 6×3=18
25. mÄy ntâ¡ fGîjiy xU vL¤J¡fh£Ll‹ ÉtÇ¡fî«.   myF - 1  

26. nghÇ¡ mÄy¤â‹ ga‹fŸ ahit?   myF - 2  
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27. Ñœ¡fhQ« <Å¡fhd IUPAC bgaÇid vGJf.   myF - 5 

 (a) 2
2 4C O -  (b) H2O (c) Cl–

28. Éidtif k‰W« _y¡TW v© tiuaW¡fî«.   myF - 7 

29. jh§fš fiurš v‹whš v‹d? vL¤J¡fh£L jUf.   myF - 8  

30. gygo¤jhd Éidntf kh‰w« v‹whš v‹d ? vL¤J¡fh£L jUf.   myF - 10 

31. mÅnrhÈ‹ ònuhÄnd‰w Éidia vGJf.  myF - 11  

32. °É£l® maÅ v‹whš v‹d? vL¤J¡fh£L jUf.   myF - 14  

33. ã‹tU« ÉidÆš cŸs A, B k‰W« C M»a nr®k§fis f©l¿f.   myF - 13  

 

C6H5–NO2
Zn/NH4Cl

Zn/NaOH

Sn/HCl
A

B

C
gFâ - IV

F¿¥ò : mid¤J Édh¡fS¡F« ÉilaË¡fî«. 5×5=25
34. (m) Ä‹dh‰ öŒikah¡fÈ‹ j¤Jt¤âid xU cjhuz¤Jl‹ És¡Ff.   myF - 1  

mšyJ

 (M) r§»È¤ bjhluh¡f« v‹whš v‹d ? mj‰fhd Ãgªjidfis¡ TWf.   myF - 2 

35. (m) nAnyh#‹ ïil¢nr®k§fË‹ g©òfŸ ahit?   myF - 3  

mšyJ

 (M) yhªjidLfisí« M¡oidLfisí« x¥ãLf.   myF - 4  

36. (m) (i) bghâî¤ âw‹ v‹whš v‹d?   myF - 6 

   (ii) ~ãu§fš FiwghL g‰¿¡ F¿¥ò tiuf.   myF - 6  

mšyJ

 (M)  A ÉisbghUŸ v‹w ó{a tif Éid¡fhd bjhif¥gL¤j¥g£l ntf ÉâÆid 

tUÉ¡fî«.   myF - 7  

37. (m) be®‹°£ rk‹gh£il jUÉ¡fî«.   myF - 9  

mšyJ

 (M) Éidntfkh‰w« g‰¿a gu¥òft®jš bfhŸifia ÉtÇ¡fî«.   myF - 10  

38. (m) (i) fh®gh¡áÈ¡ mÄy¤ bjhFâ¡fhd _‹W nrhjidfis¡ TWf.   myF - 12  

   (ii) bg‹rhÆ‹ FW¡f« g‰¿¡ TWf.   myF - 12  

mšyJ

 (M) F¿¥ò tiuf :

   (i) mÅäÅ‹ ònuhÄnd‰w Éid   myF - 13  

   (ii) fLF v©bzŒ Éid   myF - 13  
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