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METALLURGY 
1. fuEufyf[kr esa ls dkSuls v;Ld dk lkaæ.k] oxZ 1 

lk;ukbM yo.k dk iz;ksx djds fd;k tkrk gS\ 

 (1) LQsysjkbV (2) dSykekbu 

 (3) flMjkbV  (4) esykdkbV 

2. Al2O3 dk {kkj ls fu{kkyu djus ij X izkIr gksrk 

gSA X ds foy;u esa] xSl Y dks izokfgr djus ij Z 

izkIr gksrk gSA X, Y vkSj Z gSa Øe'k: 

 (1) X = Na[Al(OH)4], Y = SO2, Z = Al2O3 

 (2) X = Na[Al(OH)4], Y = CO2, Z = Al2O3.xH2O 

 (3) X = Al(OH)3, Y = CO2, Z = Al2O3 

  (4) X = Al(OH)3, Y = SO2, Z = Al2O3.xH2O 

3. "xu esVy" ds eq[; ?kVd gS: 

 (1) Cu, Zn rFkk Ni 

 (2) Cu, Sn rFkk Zn 

 (3) Al, Cu, Mg rFkk Mn 

 (4) Cu, Ni rFkk Fe 

4. lwph-I rFkk lwph-II dk lqesy dhft, % 

    lwph-I      lwph-II  

    (/kkrq)     (v;Ld) 

 (a) ,syqfefu;e (i) flMsjkbV 

 (b) vk;ju  (ii) dSykekbu 

 (c) dkWij  (iii) ds;ksfyukbV 

 (d) ftad  (iv) esykdkbV 

 uhps fn;s x;s fodYiksa esa ls lgh mÙkj pqfu, % 
 (1) (a)–(iv), (b)–(iii), (c)–(ii), (d)–(i) 
 (2) (a)–(ii), (b)–(iv), (c)–(i), (d)–(iii)  
 (3) (a)–(i), (b)–(ii), (c)–(iii), (d)–(iv)  
 (4) (a)–(iii), (b)–(i), (c)–(iv), (d)–(ii) 

5. ,fya?ke fp=k ftuds e/; xzkQh; vkys[k gS] og gS% 

 (1) DH vs T  

 (2) DG vs T 

 (3) DG  vs  P    

 (4) (DG – TDS) vs T 

6. teZu flYoj ds eq[; ?kVd gS : 
 (1) Ge, Cu rFkk Ag (2) Zn, Ni rFkk Ag 
 (3) Cu, Zn rFkk Ni (4) Cu, Zn rFkk Ag 

7. bf.M;e ds ifj'kks/ku ds fy, iz;qDr fof/k gS : 

 (1) osu vkdZsy  

 (2) nzohdj.k  

 (3) {ks=k ifj'kks/ku  

 (4) ok"i voLFkk ifj'kks/ku  

8. lwph-I ls lwph-II dk lqesy dhft, %  

 lwph-I  lwph-II 

 (v;Ld)   (rRo) 

 (a) djukbV  (i) fVu 

 (b) dSflVsjkbV (ii) cksjku  

 (c) dSykekbu  (iii) ¶yqvksjhu 

 (d) Øk;ksykbV (iv) ftUd 

 uhps fn, x;s fodYiksa esa ls lokZf/kd mfpr mÙkj 

pqfu, %  

 (1) (a) ® (i), (b) ® (iii), (c) ® (iv), (d) ® (ii) 

 (2) (a) ® (ii), (b) ® (i), (c) ® (iv), (d) ® (iii) 

 (3) (a) ® (ii), (b) ® (iv), (c) ® (i), (d) ® (iii) 

 (4) (a) ® (iii), (b) ® (i), (c) ® (ii), (d) ® (iv) 

9. lwph-I dk lwph-II ds lkFk lqesy dhft,A 

  lwph-I  lwph-II 

 (a) flMsjkbV (i) Cu 

 (b) dSykekbu (ii) Ca 

 (c) esykdkbV (iii) Fe 

 (d) ØkvksykbV (iv) Al 

   (v) Zn  

 uhps fn;s x;s fodYiksa esa ls lgh mÙkj pqfu;s: 

 (1) (a)®(iii), (b)®(i), (c)®(v), (d)®(ii) 

 (2) (a)®(i), (b)®(ii), (c)®(v), (d)®(iii)  

 (3) (a)®(iii), (b)®(v), (c)®(i), (d)®(iv) 

 (4) (a)®(i), (b)®(ii), (c)®(iii), (d)®(iv) 
10. The process that involves the removal of 

sulphur from the ores is : 
 (1) Smelting  (2) Roasting 
 (3) Leaching  (4) Refining 
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11. fuEufyf[kr esa ls dkSulh vip;u vfHkfØ;k dksd 

ds lkFk ugha djkbZ tk ldrh gS\ 

 (1) Al2O3 ® Al (2) ZnO ® Zn 

 (3) Fe2O3 ® Fe (4) Cu2O ® Cu 

12. fuEufyf[kr fp=k esa izfrPNsn fcUnq rFkk Lyksiksa esa 

vpkud o f) n'kkZrh gS] Øe'k% 

 
 (1) DG  =  0  rFkk /kkrq vkWDlkbM dk xyukad ;k 

DoFkukad  

 (2) DG > 0 rFkk /kkrq vkWDlkbM dk vi?kVu 

 (3) DG < 0 rFkk /kkrq vkWDlkbM dk vi?kVu 

 (4) DG = 0 rFkk /kkrq vkWDlkbM dk vip;u 

13. lwph-I dk lwph-II ls feyku dhft,A 

  lwph-I  lwph-II 

 (a) gsesVkbV (i) Al2O3.xH2O 

 (b) ckWDlkbV (ii) Fe2O3 

 (c) eSXusVkbV (iii) CuCO3.Cu(OH)2 

 (d) esykdkbV (iv) Fe3O4  

 uhps fn, x;s fodYiksa esa ls lgh mÙkj dk pquko 

dhft, : 

 (1) (a)-(ii), (b)-(iii), (c)-(i), (d)-(iv) 
 (2) (a)-(iv), (b)-(i), (c)-(ii), (d)-(iii) 
 (3) (a)-(i), (b)-(iii), (c)-(ii), (d)-(iv) 
 (4) (a)-(ii), (b)-(i), (c)-(iv), (d)-(iii) 

14. ,syqfefu;e ds fu"d"kZ.k esa vfHkfØ;k feJ.k dk 

xyukad ?kVkus ds fy, tks jlk;u feyk;k tkrk 

gS] og gS % 

 (1) Øk;ksykbV (2) ckWDlkbV 

 (3) dSykekbu  (4) dsvksykbV 

15. lwph-I dk lwph-II ls feyku dhft, : 

 lwph-I   lwph-II 

 (a) ejdjh  (i) ok"i izkoLFkk ifj"dj.k 

 (b) dkWWij   (ii) vklou ifj"dj.k 

 (c) flfydku  (iii) oS|qr vi?kVu ifj"dj.k 

 (d) fudSy  (iv) eaMy ifj"dj.k 

 fuEufyf[kr fodYiksa esa ls lokZf/kd mfpr mÙkj 

pqfu,A 

 (1) a-i, b-iv, c-ii, d-iii (2) a-ii, b-iii, c-i, d-iv 
 (3) a-ii, b-iii, c-iv, d-i (4) a-ii, b-iv, c-iii, d-i 

16. /kkrq ftldk izHkkth vklou ls 'kq)hdj.k ferO;;h 

gS] og gS : 

 (1) Fe (2) Zn (3) Cu (4) Ni 

17. /kkrqdeZ izØe esa gksus okyh nks jklk;fud 

vfHkfØ;kvksa (A) rFkk (B) ij fopkj dhft,: 

 (A) D¾ ¾® +3( s) (s ) 2 ( g )ZnCO ZnO CO  

 (B)  D+ ¾ ¾® +(s ) 2 ( g ) ( s) 2 ( g )2ZnS 3O 2ZnO 2SO  

 budks fn, x;s ukeksa dk lgh fodYi gS: 

 (1) (A) fuLrkiu gS vkSj (B) HktZu gSA 

 (2) (A) rFkk (B) nksuksa  ds  mRikn  leku  gksus  ls  

HktZu gSA 

  (3) (A) rFkk (B) nksuksa  ds  mRikn  leku  gksus  ls  

fuLrkiu gSA  

 (4) (A) HktZu gS vkSj (B) fuLrkiu gSA 

18. lYQkbM+ vk;u ,d e nq {kkj gS vkSj muds v;Ld 

ftu /kkrqvksa ds fy, lkekU; gS] os gS & 

 (a) Pb       (b) Al        (c) Ag     (d) Mg  

 uhps fn, fodYiksa esa ls lgh mÙkj pqfu, &  

 (1) dsoy (a) rFkk (c)  (2) dsoy (a) rFkk (d) 

 (3) dsoy (a) rFkk (b)  (4) dsoy (c) rFkk (d)  

19. ckWDlkbV  ls  ,syqfeuk  ds  fu{kkyu  esa  og  v;Ld  

ftldk NaOH dh vfHkfØ;k esa fu{kkfyr gksuk 

visf{kr gS] og gS : 

 (1) TiO2  
 (2) Fe2O3 

 (3) ZnO   
 (4) SiO2 
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20. lwph-I rFkk lwph-II dk feyku dhft,A  

 (nksuksa esa /kkrqdeZ ds in fn, gSa) 

 lwph-I  lwph-II 

(a) Ag v;Ld dk lkanz.k (i) ijkorZuh Hkëh 

(b) okR;k Hkëh (ii) fix vk;ju 

(c) QQksysnkj dkWij (iii) ruq NaCN foy;u 

ls fu{kkyu 

(d) >kx Iyou fof/k (iv) lYQkbM v;Ld 

 uhps fn, fodYiksa esa ls lgh mÙkj pqfu, : 
 (1) (a)–(iii), (b)–(ii), (c)–(i), (d)–(iv) 
 (2) (a)–(iii), (b)–(iv), (c)–(i), (d)–(ii) 
 (3) (a)–(iv), (b)–(i), (c)–(iii), (d)–(ii) 
 (4) (a)–(iv), (b)–(iii), (c)–(ii), (d)–(i) 

21. ,fya?ke vkjs[k ds fy, xyr dFku gS ;s : 

 (1) vfHkfØ;k nj ds fy, lq>ko nsrs gSaA  

 (2) eqDr ÅtkZ ifjorZu ds fy, lq>ko nsrs gSaA  

  (3) vfHkfØ;k ds nkSjku izkoLFkk ifjorZu ds lanHkZ 

esa lq>ko nsrs gSA  

 (4) /kkrq vkWDlkbM ds vip;u fy, lq>ko nsrs gSA  

22. lYQkbM v;Ld ls dkWij ds fu"d"kZ.k esa flfydk 

ds ladyu dk dkj.k gS] ;g :- 

 (1) dkWij lYQkbM dks dkWij flfydsV esa ifjofrZr 

dj nsrk gSA 

 (2) vk;ju vkWDlkbM dks vk;ju flfydsV esa 

ifjofrZr dj nsrk gSA 

 (3) dkWij lYQkbM dk /kkfRod dkWij esa vip;u 

dj nsrk gSA 

 (4) vfHkfØ;k feJ.k dk xyukad de dj nsrk gSA 

23. uhps nks dFku fn;s x;s gSA  

 dFku I  : ,fya?ke vkys[k (DG dk rki ds fo:) 

,d vkjs[k)] dk mi;ksx dj /kkrq fu"d"kZ.k ds fy, 

vip;u deZd pquk tk ldrk gSA 

 dFku II  : DS dk eku ,fya?ke vkys[k esa ck¡, ls 

nkfgus vksj c<+rk gSA  

 mijksDr dFkuksa ds lanHkZ esa uhps fn, fodYiksa esa 

ls lgh mÙkj pqfu,A 

 (1) nksuksa dFku I rFkk dFku II lR; gSaA 

 (2) dFku I vlR; gS ijUrq dFku II lR; gSA 

 (3) nksuksa dFku I rFkk dFku II vlR; gSA 

 (4) dFku I lR; gS ijUrq dFku II vlR; gSA 

24. uhps nks dFku fn, x, gSA  

 dFku I : ftad dk lYQkbM+ v;Ld LQsysjkbV gS 

,oa dkWij dk lYQkbM+ v;Ld dkWij XykUl gSA  

 dFku II : Qsu ¶you fof/k esa rsy rFkk ty ds 

vuqikr dks la;ksftr djds vFkok vouedksa 

(depressants) dk mi;ksx djds nks lYQkbM+ 

v;Ldksa dks i Fkd djuk laHko gksrk gSA  

 uhps fn, fodYiksa esa ls lokZf/kd mi;qDr mÙkj 

pqus& 

 (1) dFku I lgh gS ijarq dFku II xyr gSA 

 (2) nksuksa dFku I ,oa dFku II lgh gSA  

 (3) dFku I xyr gS ijarq dFku II lgh gSA  

 (4) nksuksa dFku I ,oa dFku II xyr gSA 

25. fuEu xyukad ds /kkrqvksa ds 'kks/ku ds fy, 

lkekU;r% fdl ifj"dj.k izØe dk mi;ksx fd;k 

tkrk gS\ 

 (1) o.kZysf[kdh fof/k 

 (2) nzohdj.k 

 (3) oS|qr vi?kVu 

 (4) eaMy ifj"dj.k 

26. fyLV–I dk fyLV– II ls feyku dhft,A 

 fyLV-I 

(v;Ld@[kfut dk uke) 

 fyLV -II 

(jklk;fud lw=k) 

(a) dSykekbu (i) Zns 

(b) esykdkbV (ii) FeCO3 

(c) flMjkbV (iii) ZnCO3 

(d) LQsysjkbV (iv) CuCO3 · Cu(OH)2 

 uhps fn;s fodYiksa esa ls lgh mÙkj pqfu,A 

 (1) (a)-(iii), (b)-(iv), (c)-(ii), (d)-(i) 
 (2) (a)-(iii), (b)-(iv), (c)-(i), (d)-(ii) 
 (3) (a)-(iv), (b)-(iii), (c)-(i), (d)-(ii)  
 (4) (a)-(iii), (b)-(ii), (c)-(iv), (d)-(i) 
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27. QQksysnkj dkij ds oS|qr vi?kVuh 'kks/ku esa] 

fuEufyf[kr esa ls eq[; v'kqf);ksa dh dqy la[;k 

tks  ,uksM  iad  ds  :i  esa  i  Fkd  gks  tkrh  gS]  og  

gS________A 

 Pb, Sb, Se, Te, Ru, Ag, Au and Pt 

28. dSykekbu ,oa esykdkbV v;Ld Øe'k% gS  

 (1) fudSy ,oa ,syqfefu;e ds 

 (2) fT+kad ,oa dkWij ds 

 (3) dkWij ,oa vk;ju ds 

 (4) ,syqfefu;e ,oa fT+kad ds 
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SOLUTION 
1. Official Ans. by NTA (1) 
Sol. Sphalerite ore : ZnS 
 Calamine ore : ZnCO3 

 Siderite ore : FeCO3 

 Malachite ore : Cu(OH)2.CuCO3 

 It is possible to separate two sulphide ores by 
adjusting proportion of oil to water or by using 
'depressants'. In case of an ore containing ZnS 
and PbS, the depressant used is NaCN. 

2. Official Ans. by NTA (2) 
Sol. 

 
 So 
 X : Na[Al(OH)4] 

 Y : CO2 

 Z : Al2O3.xH2O 

3. Official Ans. by NTA (2) 
Sol. The major components in "Gun Metal" are 
 Cu : 87% 
 Zn : 3% 
 Sn : 10% 
4. Official Ans. by NTA (4) 
Sol. Siderite – FeCO3 

 Calamine – ZnCO3 

 Kaolinite – Al2(OH)4.Si2O5 

 Malachite – Cu(OH)2.CuCO3 

5. Official Ans. by NTA (2) 
Sol. Ellingham diagram is a graphical representation 

of DG vs T when metal heated with oxygen to 
form metal oxide 

6. Official Ans. by NTA (3) 
Sol. Major components of German silver are: 
   Cu,    Zn,    Ni 
 (50%) (30%)  (20%) 

7. Official Ans. by NTA (3) 
Sol. Zone refining is used for the purification of 

indium. 
8. Official Ans. by NTA (2) 
Sol. Kernite = Na2B4O7.4H2O 

 Cassiterite = SnO2  

 Calamine = ZnCO3 

 Cryolite = Na3AlF6 

9. Official Ans by NTA (3) 
Sol. (a) Siderite = FeCO3 = Fe-metal 

 (b) Calamine = ZnCO3 = Zn-metal 

 (c) Malachite = Cu(OH)2.CuCO3 = Cu-metal 

 (d) Cryolite = Na3AlF6 = Al-metal 

10. Official Ans. by NTA (2) 
Sol. In roasting process, metal sulphide (MS) ore are 

converted into metal oxide and sulphur is 
remove in the form of SO2 gas. 

 2MS + 3O2 
D¾¾®  2MO + 2SO2­ 

11. Official Ans. by NTA (1) 
Sol. Reduction of Al2O3 ® Al  is  carried  out  by  

electrolytic reduction of its fused salts. 
 ZnO, Fe2O3 & Cu2O can be reduce by carbon. 

12. Official Ans. by NTA (2) 
Sol. i = 10A, A = 5 mm2 = 5 × 10–6 m2  
 and vd = 2 × 10–3 m/s 

 We know,  i = neAvd  

 \ 10 = n × 1.6 × 10–19 × 5 × 10–6 × 2 × 10–3 

 Þ n = 0.625 × 1028 = 625 × 1025  
13. Official Ans. by NTA (4) 
Sol.  Ore Formula 
 (a) Haematite Fe2O3 

 (b) Bauxite Al2O3.xH2O 

 (c) Magnetite Fe3O4 

 (d) Malachite CuCO3.Cu(OH)2  

14. Official Ans. by NTA (1) 
Sol. To reduce the melting point of reaction mixture, 

cryolite is added. 
15. Official Ans. by NTA (3) 
Sol. (a) Mercury ® Distillation refining 

 (b) Copper ® Electrolytic refining 

 (c) Silicon ® Zone refining 

 (d) Nickel ® Vapour phase refining 

Al O + 2NaOH + 3H O2 3(s) (aq.) 2 ( )l

2Na[Al(OH) ]4 (aq.) X

CO  2 Y

Al O .xH O + 2NaHCO2 3 2 (s) 3(aq.)

Z
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16. Official Ans. by NTA (2) 
Sol. Zinc can be purified economically by fractional 

distillation. 
17. Official Ans. by NTA (1) 
Sol. (A) ZnCO3 (S) D¾¾®  ZnO(s) + CO2(g) 

 Heating in absence of oxygen in calcination. 

 (B) 2Zns(s) + 3O2(g) ® 2ZnO(g) + 2SO2(g) 
 heating in presence of oxygen in roasting  
 Hence (A) is calcination while (B) in roasting. 
18. Official Ans. by NTA (1) 
Sol. Pb and Ag commonly exist in the form of 

sulphide ore like PbS (galena) and Ag2S 
(Argentite) 

 'Al' is mainly found in the form of oxide ore 
whereas 'Mg' is found in the form of halide ore. 

19. Official Ans. by NTA (4) 
Sol.  In bauxite impurities of Fe2O3, TiO2 and  SiO2 

are present , Fe2O3 and  TiO2 are basic oxides 
therefore does not reacts with or dissolve in 
NaOH whereas SiO2 is acidic oxide it gets 
dissolve in NaOH, hence leach out 

 SiO2 + 2NaOH ® Na2SiO3(aq.) + H2O 
20. Official Ans. by NTA (1) 
Sol. (a) Concentration of Ag is performed by 

leaching with dilute NaCN solution 
 (b)  Pig iron is formed in blast furnace 
 (c)  Blister Cu is produced in Bessemer converter 
 (d) Froth floatation method is used for sulphide 

ores. 
 Note : During extraction of Cu reverberatory 

furnace is involved. 
21. Official Ans. by NTA (1) 
Sol. Ellingham diagram is a plot between DG° and T 

and does not give any information regarding 
rate of reaction 

22. Official Ans. by NTA (2) 
Sol. Silica is used to remove FeO impurity from the 

ore of copper  

      FeO  +   SiO2   ®   FeSiO3  
                                      iron silicate 
                                               (Slag) 

23. Official Ans. by NTA (4) 
Sol. Given statement-I is true as in a number of 

processes, one element is used to reduce the 
oxide of another metal. Any element will reduce 
the oxide of other metal which lie above it in 
the Ellingham diagram because the free energy 
change will become more negative. 

 Given statement-II is false as the value of DS is 
decreases from left to right in Ellingham diagram. 

24. Official Ans. by NTA (2) 
Sol. Sphalerite-ZnS, copper glance - Cu2S two 

sulphide ores can be separated by adjusting 
proportions of oil to water or by using ' 
Depressants ' 

25. Official Ans. by NTA (2) 
Sol. Liquation method is used to purify those impure 

metals which has lower melting point than the 
melting point of impurities associated. 

\  This method is used for metal having low 
melting point. 

26. Official Ans. by NTA (1) 
Sol. (Name of ore/mineral) 
 (a) Calamine     ZnCO3 

 (b) Malachite    CuCO3.Cu(OH)2 

 (c) Siderite        FeCO3 

 (d) Sphalerite    ZnS 
27. Official Ans. by NTA (6) 
Sol. Anode mud contains Sb, Se, Te, Ag, Au and Pt 
28. Official Ans. by NTA (2) 
Sol. Calamine Þ ZnCO3 

 Malachite Þ Cu(OH)2·CuCO3 


