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

 Marked Questions may have for Revision Questions. 
 

ONLY ONE OPTION CORRECT TYPE  
 

Section (A) : ORES & method of concentration 
 

1. Metallurgy is the process of :  

 (1) Concentration of ore    (2) roasting of ore    

 (3) extraction of metal from ore   (4) Both (1) and (3) 
 

2. Gravity separation method is based upon : 

 (1) preferential washing of ores and gangue particles. 

  (2) difference in densities of ore particles and impurities. 

  (3) difference in chemical properties of ore particles and impurities. 

  (4) none of these.  
 

3. The process of removing lighter gangue particles by washing in a current of water is called : 

 (1) levigation   (2) liquidation   (3) leaching   (4) cupellation. 
 

4. The metal that occurs in the native state as well as in the combined form is :  

 (1) silver  (2) magnesium  (3) aluminium   (4) manganese 
 

5. Which of the following is not the example of oxide ore ?  

 (1) Horn silver   (2) cassiterite  (3) cuprite  (4) Haematite 
 

6. The rocky and silicious matter associated with an ore is called : 

 (1) slag   (2) mineral   (3) matrix or gangue   (4) flux  
 

7. Cerrusite is an ore of :  

 (1) Zn   (2) Mg   (3) Ca   (4) Pb 
 

8. Which of the following set of metals mostly found as sulphide ores : 

 (1) Zn, Cu, Mg  (2) Zn, Cu, Pb  (3) Fe, Al, Sn  (4) Cu, Ag, Au 
 

9. Which mineral has been named incorrectly ?  

 (1) Bauxite  :  Al
2
O

3
.2H

2
O  (2) Corundum  :  Al

2
O

3
 

 (3) Cryolite  :  3NaF .AlF
3 

 (4) Felspar  : Be
3
Al

2
Si

6
O

18  
 

10. Chemical leaching is useful in the concentration of :  

 (1) carnallite   (2) bauxite   (3) calamine  (4) haematite 
 

11. Sulphide ores are generally concentrated by the  : 

 (1) gravity separation process   (2) calcination process 

 (3) froth floatation      (4) electromagnetic separation  
 

12. NaCN is sometimes added in the froth flotation process as a depressant when ZnS and PbS  minerals 

are expected because :  

 (1) Pb(CN)
2
 is precipitated while no effect on ZnS. 

 (2) ZnS forms soluble complex Na
2
[Zn(CN)

4
] while PbS forms froth 

 (3) PbS forms soluble complex Na
2
[Pb(CN)

4
] while ZnS forms froth. 

 (4) NaCN is never added in froth floatation process.
 

13. Which one of the following reactions represents a calcination reaction? 

 (1) HgS + O
2
  Hg + SO

2   
(2) 2CuFeS

2
 + 4O

2
  Cu

2
S + 2FeO + 3SO

2
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 (3) CuCO
3
 . Cu(OH)

2
 CuO + CO

2
 + H

2
O (4) Al

2
O

3
.2H

2
O +2NaOH  2NaAlO

2
 + 3H

2
O 

14. Process of heating ore in air to remove sulphur is : 

 (1) calcination  (2) roasting  (3) zone refining  (4) liquation 
 

15. In roasting : 

 (1) moisture is removed.    (2) non–metals as their volatile oxide are removed. 

  (3) ore becomes porous.    (4) all the above. 
 

16. Roasting is carried out in case of : 

 (1) galena  (2) zinc blende  (3) copper pyrites  (4) all.  
 

17. Corundum is :  

 (1) ZnO   (2) Al
2
O

3
  (3) Fe

3
O

4
  (4) Ag

2
O  

 

18. Important ore of Zinc is :  

 (1) calamine   (2) magnetite   (3) cryolite   (4) Anglesite  
 

19. Which of the following ores is concentrated by magnetic separation method ?   

 (1) Bauxite   (2) Haematite   (3) Argentite  (4) Dolomite  
 

20. When lime stone is heated, CO
2
 gas is liberated. In metallurgy, this process is called as :    

 (1) calcination   (2) roasting   (3) ore dressing   (4) sublimation  
 

21. Match Column-I with Column-II and select the correct answer using the codes given below : 

 Column-I (Metals)    Column-II (Ores) 

 (a) Tin      (p) Zincite 

 (b) Zinc      (q) Cassiterite 

 (c) Copper     (r)  Cerrusite 

 (d) Lead     (s) Cuprite 

Codes : 

  (a) (b) (c) (d)   (a) (b) (c) (d) 

 (1)  p  q  r  s  (2)  q  p  s  r 

 (3)  s  r  q  p  (4)  q  p  r  s 
 

22. In the froth floatation process for the purification of minerals the particles float because : 

 (1) they are light.     (2) they are insoluble.  

 (3) their surface is preferentially wetted by oil.  (4) they bear an electrostatic charge.  
 

23. Match the method of concentration of the ore in column I with the ore in column II and select the 

correct alternate. 

  Column I     Column II 

 (a) Leaching.    (p) Copper pyrite. 

 (b) Calcination.    (q) Magnesite. 

 (c) Froth floatation.    (r) Bauxite. 

 (d) Magnetic separation.   (s) Chromite. 

  (a) (b) (c) (d)   (a) (b) (c) (d) 

 (1) (s) (q) (p) (r)  (2) (r) (q) (p) (s) 

 (3) (p) (q) (r) (s)  (4) (q) (r) (p) (s) 
 

Section (B) : Thermodynamic principles of metallurgy and applications 
 

1. Select correct statement  

 (1) In the decomposition of an oxide into oxygen and gaseous metal, entropy increases.   

 (2) Decomposition of an oxide is an endothermic change.     

 (3) To make G° negative, temperature should be high enough so that T S° > H°.     

 (4) All are correct statements. 
 

2. Which of the following represents the thermite reaction? 

 (1) 3Mn
3 
O

4
 + 8Al


  9Mn + 4Al

2
O

3
  (2) 2Al(OH)

3
 


Al

2
O

3
 + 3H

2
O 
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 (3) Cu
2
S + 2Cu

2
O 


  6Cu + SO

2
  (4) ZnO + C 


   Zn + CO 

3. Which of the following metals is obtained by the self  reduction process? 

 (1) Copper  (2) Tin   (3) Gold  (4) Magnesium 
 

4. Blister copper is :  

 (1) impure copper.    (2) obtained in self reduction process during bessemerisation. 

 (3) both (1) and (2) are correct.   (4) none is correct. 
 

5. Main source of lead is galena. It is converted to Pb by :   

  (X) : PbS  
air




2

C
2

PbO SO

|
Pb CO



 
  

  (Y) :  PbS  
air




2

PbO PbS
|

Pb SO



 
 

  (Z) :  PbS  
air




2

CO
2

PbO SO

|
Pb CO



 
   

 Self - reduction process is : 

 (1) X    (2)  Y    (3) Z   (4) none 
 

6. Identify the metal M whose extraction is based on the following reactions : 

  MS + 2O
2
  MSO

4
 

  2MS + 3O
2
  2MO + 2SO

2
 

  MS + 2MO  3M + SO
2
 

  MS + MSO
4
  2M + 2SO

2
 

 (1) zinc    (2) aluminium  (3) lead   (4) silver 
 

7. The substance which is used as flux in the extraction of iron from haematite ore is :   

 (1) silica   (2) borax   (3) lime stone   (4) salt cake 
 

8. The composition of matte is :  

 (1) Cu
2
S and FeS  (2) CuS and Fe

2
S

3
 (3) Cu

2
S and FeO   (4) Cu

2
O and FeO  

 

9. In the extractive metallurgy of iron, the highest temperature in the blast furnance is found  :  

 (1) in the upper most part where reduction takes place.      

 (2) in the lower part where fusion takes place.     

 (3) in the middle part where slag formation takes place.     

 (4) in the lower most part where combustion of carbon takes place. 
 

10. Ellingham diagram represents : 

 (1) change of G with temperature.  (2) change of H with temperature. 

 (3) change of G with pressure.   (4) change of (G – TS) with temperature. 
 

11. Carbon cannot be used in the reduction of Al
2
O

3
 because : 

 (1) it is non-metal    

(2) the heat of formation of CO
2
 is more than that of Al

2
O

3
 

 (3) pure carbon is not easily available  

(4) the heat of formation of Al
2
O

3 
is too high 

 

12. The hot mixture of PbS and PbO gives : 

 (1) Pb + SO
2
  (2) PbSO

4
  (3) PbSO

4
 + SO

2
 (4) Pb + SO

3
 

 

13. The slag consists of molten impurities, generally, in the form of : 

 (1) metal carbonate (2) metal silicate (3) metal oxide  (4) metal nitrate 
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14. In which of the following pair of metals, both are commercially extracted from their respective ores by 

self reduction method ? 

 (1) Zn, Cu  (2) Pb, Cu  (3) Sn, Zn  (4) Al, Ag 
 

15. The iron obtained from the blast furnace is called : 

 (1) pig iron  (2) cast iron  (3) wrought iron  (4) steel 
 

16. In the extraction of Cu the reaction takes place in Bessemer converter is : 

 (1) 2Cu
2
O + Cu

2
S  6Cu + SO

2
 .  (2) 2CuFeS

2
 + O

2
  Cu

2
S + FeS + SO

2
 . 

 (3) 2Cu
2
S + 3O

2
  2Cu

2
O + 2SO

2
 .  (4) 2FeS + 3O

2
  2FeO + 2SO

2
 . 

 

17. Which of the following statement is incorrect about the extractive metallurgy of copper ? 

 (1) Matte chiefly consists of iron sulphide and some ferrous oxide.  

 (2) The impurity of iron sulphide is removed as fusible slag, FeSiO
3
 during roasting. 

 (3) The copper pyrite is concentrated by froth floatation process.  

 (4) Copper is obtained by self reduction in bessemer converter. 
 

18. The extraction of zinc from zinc blende involves : 

 (1) the electrolytic reduction. 

 (2) the roasting followed by reduction with carbon. 

 (3) the calcination followed by reduction with another metal. 

 (4) the roasting at molten temperature. 
 

Section (C) : Electrochemical principles of metallurgy and applications  
 

1. The metal which is obtained from both sea-water and ores from the earth’s solid crust is : 

 (1) magnesium  (2) copper   (3) silver  (4) calcium  
 

2. Magnesium is extracted from ore carnallite by :  

 (1) the self-reduction process 

 (2) the carbon-reduction process 

 (3) the electrolytic process 

 (4) treating the ore with aqueous NaCN and then reducing the mixture 
 

3. NaCl and CaCl
2
 are added to fused MgCl

2
 in the electrolysis of MgCl

2
 because :  

 (1) melting point is decreased and electrical conductivity is increased.  

 (2) melting point is increased and electrical conductivity is decreased.  

 (3) melting point and electrical conductivity both are decreased.  

 (4) melting point and electrical conductivity both are increased. 
 

4. Which metal is extracted using a hydrometallurgical process involving complexation? 

 (1) Mg   (2) Au   (3) Sn   (4) Zn 
 

5. In electrolysis of Al
2
O

3
 by Hall-Heroult process :  

 (1) cryolite Na
3
[AlF

6
] lowers the melting point of Al

2
O

3
 and increases its electrical conductivity.  

 (2) Al is obtained at cathode  and probably CO
2
 at anode.  

 (3) oxygen liberated at anode reacts with carbon anode liberating CO and CO
2
.  

 (4) All of the above are correct.  
 

6. Chemical reduction method is not used for :   

 (1) the extraction of Mg from anhydrous magnesium chloride.  

 (2) the extraction of Cu from cuprite.   

 (3) the extraction of Fe from haematite. 

 (4) the extraction of Zn from zincite.  
 

7. In the extraction of silver from argentite air is passed through aqueous solution because : 

 (1) it converts Ag
2
S to Ag

2
O. 
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 (2) it shifts the reaction equilibrium to forward direction by converting Na
2
S formed into Na

2
SO

4
 and 

sulphur.  

 (3) it converts Ag
2
S into Ag and SO

2
.   

 (4) it helps in removing the excess of CN– ions. 
 

8. The process of bringing the metal or its ore into solution by the action of a suitable chemical reagent 

followed by extraction of the metal either by electrolysis or by a suitable precipitating agent i.e. more 

electropositive metal is called :  

 (1) electrometallurgy  (2) hydrometallurgy  (3) electro-refining  (4) zone refining.  
 

9. In the electrolytic redcution of fused mixture of Al
2
O

3
 and Na

3
AlF

6
 gas liberated at graphite anode is : 

 (1) F
2
   (2) OF

2
   (3) O

2
   (4) O

3
 

 

Section (D) : Purification or refining of impure metals 

 

1. Aluminium metal is purified by : 

 (1) Hoope electrolytic reduction process  (2) Dow's process 

 (3) Serpeck's process    (4) Baeyer's process  
 

2. High purity copper metal is obtained by : 

 (1) carbon reduction    (2) hydrogen reduction 

 (3) electrolytic reduction    (4) thermite reduction 
 

3. The anode mud in the electrolytic refining of silver contains : 

 (1) Zn, Cu, Ag, Au (2) Zn, Ag, Au  (3) Cu, Ag, Au  (4) Au only 
 

4. Fractional crystallisation method is used for : 

 (1) the concentration of ore   (2) the reduction of metal oxide 

 (3) the purification of metal   (4) the purification of ore 
 

5. The method of zone refining of metals is used for the purification of : 

 (1) Zn   (2) Al   (3) Cu   (4) None  
 

6. The process of zone refining is used for : 

 (1) silicon  (2) germanium   (3) gallium   (4) all the above. 
 

7. Tin and zinc can be refined by :   

 (1) cupellation  (2) liquation  (3) poling   (4) bessemerisation.  
 

8. To purify the 'blister copper' it is melted in a furnace and then stirred with the poles of freshly cut green 

wood. The purpose of this is : 

 (1) to remove the gases dissolved in blister copper. 

 (2) to bring the impurities to the surface of the molten liquid. 

 (3) to increase the carbon percentage. 

 (4) to reduce the metallic oxide to metal by hydrocarbons liberated by green wood  
 

9. In the electro-refining, the impure metal is made as : 

 (1) anode  (2) cathode  (3) electrolytic-tank (4)  none 
 

10. Van Arkel method of purification of metals involves converting the metal to : 
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 (1) volatile stable compound.   (2) volatile unstable compound.  

 (3) non-volatile stable compound.   (4) none of these. 
 

 

 
 

1. Which of the following statements is incorrect? 

 (1) Silver glance mainly contains silver sulphide.  

 (2) Copper pyrites mainly contains CuFeS
2
.  

 (3) Zinc blende mainly contains ZnSO
4
.   

 (4) Magnetite is the mixed oxide of FeO and Fe
2
O

3
 i.e. Fe

3
O

4
. 

 

2. Among the following statements, the incorrect one is :  

 (1) calamine and siderite are carbonates  (2) argentite and bauxite are oxides   

 (3) zinc blende and galena are sulphides  (4) malachite and azurite are ores of copper 
 

3. Dolomite is mineral whose formula is : 

 (1) CaMg(CO
3
)

2
  (2) MgCO

3
  (3) CaCO

3
  (4) MgSO

4
.7H

2
O 

 

4. Magnetic separation process is not used for the concentration of : 

 (1) cassiterite  (2) bauxite  (3) haematite  (4) chromite 
 

5. Froth floatation process for the concentration of sulphide ores is an illustration of the practical 

application of: 

 (1) adsorption  (2) absorption  (3) sedimentation (4) coagulation 
 

6. Which one of the following is not a method of concentration of ore ? 

 (1) electromagnetic separation   (2) smelting 

 (3) gravity separation    (4) froth floatation process 
 

7. Froth floatation process used for the concentration of sulphide ore : 

 (1) is based on the difference in wetability of different minerals. 

 (2) uses Xanthates and fatty acids as collector. 

 (3) uses NaCN as depressant in the mixture of ZnS and PbS when ZnS forms soluble complex and 

PbS forms froth. 

 (4) All are correct statements. 
 

8. The reason, for floating of ore particles in concentration by froth floatation process is that : 

 (1) they are light (2) they are insoluble (3) they are charged (4) they are hydrophobic 
 

9. In which of the following metallurgical processes leaching is not involved ? 

 (1) Al from Al
2
O

3
    (2) Ag from Ag

2
S   

 (3) Mg from MgCl
2 
(anhydrous)   (4) From low grade copper ore and scrapes 

 

10. Which of the following statements is incorrect? 

 (1) Beneficiation of ores involve the processes which are used for the removal of unwanted impurities. 

 (2) In metallurgy, flux is a substance which is used to convert infusible impurities to fusible mass. 

 (3) Aluminium is extracted by the electrolysis of alumina in aqueous medium . 

 (4) In smelting  processes the metal is obtained in fused state. 
 

11. Which of the following processes are used for the extraction of Mg and Ag respectively? 

 (1) Carbon reduction and cyanide process. (2) Cyanide process and electrolytic reduction. 

 (3) Electrolytic reduction and cyanide process. (4) Carbon monoxide reduction and cyanide process. 
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12. Slag formed during smelting process in the extraction of Fe (from  haematite) and Cu (from copper 

pyrites) are respectively : 

 (1) both CaSiO
3
  (2) both FeSiO

3
  (3) CaSiO

3
 and FeSiO

3 
(4) FeSiO

3
 and CaSiO

3 

 

 

13. When bauxite is heated with carbon in the atmosphere of nitrogen, products formed are : 

 (1) Al + CO  (2) Al + CO
2
  (3) Al + CO + CO

2
 (4) AlN + CO 

 

14. Bauxite is leached with : 

 (1) KCl   (2) NaCN  (3) NaOH  (4) Na
2
SO

4 

 

15. Leaching the silver and gold metal with CN– : 

 (1) is oxidation reaction    (2) is complexation reaction  

 (3) is reduction reaction    (4) is both (1) and (2) 
 

16. Which of the following reactions represents Goldschmidt aluminothermite process? 

 (1) 2Al + HCl — 2AlCl
3
 + 3H

2   
(2) Al

2
O

3
 + 2NaOH + 2H

2
O  —2NaAlO

2
 + 3H

2
O 

 (3) 2Al + N
2
 — 2AlN    (4) 2Al + Cr

2
O

3
 — 2Cr + Al

2
O

3
 

 

17. The materials which are added along with the calcined iron ore into the blast furnance in the extraction 

of iron from haematite ore are : 

 (1) coke and silica    (2) coke and lime stone  

 (3) lime stone and silica     (4) coke and borax 
 

18. In the extraction of aluminium 

 Process X : employed for red bauxite to remove iron oxide (main impurity) 

 Process Y : (Serpeck`s process) : used for white bauxite to remove Z (main impurity) then, 

 Select correct option for the process X and impurity Z. 

 (1) X = Hall and Heroult`s process and Z = SiO
2
 (2) X = Bayer`s process and Z = SiO

2
  

 (3) X = Serpeck`s process and Y = iron oxide (4) X = Bayer`s process and Y = iron oxide 
 

19. Which of the following statements is correct regarding the slag obtained during the extraction of a metal 

like copper or iron ? 

 (1) The slag is lighter and has lower melting point than the metal  

 (2) The slag is heavier and has lower melting point than the metal 

 (3) The slag is lighter and has higher melting point than the metal 

 (4) The slag is heavier and has higher melting point than the metal 
 

20. Choose the correct option using the code regarding roasting process. 

 (I) It is the process of heating the ore in air in a reverberatory furnace to obtain the oxide. 

 (II) It is an exothermic process. 

 (III) It is used for the concentration of sulphide ore. 

 (IV) It removes easily oxidisable volatile impurities present in the concentrated ore. 

 (1) I, II and III  (2) I, II and IV  (3) I, III and IV  (4) I, II, III and IV 
 

21. In the metallurgy of iron, the upper layer obtained in the bottom of blast furnace mainly contains :  

 (1) CaSiO
3
  (2) spongy iron    (3)  Fe

2
O

3
  (4) FeSiO

3
 

 

22. Which one of the following reactions occurs during smelting in the reduction zone at lower temperature  

(in iron metallurgy) ? 

 (1) CaO + SiO
2
 — CaSiO

3
 (slag)  (2) Fe

2
O

3
 + 3C — 2Fe + CO 

 (3) 3Fe
2
O

3
 + CO—  2Fe

3
O

4
  + CO

2
   (4)  CO

2
 + C — 2CO  
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23. Extraction of silver from Ag
2
S by the use of sodium cyanide is an example of : 

 (1) roasting  (2) hydrometallurgy (3) electrometallurgy (4) smelting 
 

24. Which method is not correctly matched for refining of crude metals ?    

 (1) Distillation : zinc and mercury  (2) Liquation : tin 

 (3) Van Arkel : titatnium    (4) Mond process : lead 
 

25. Silver ore dissolves in dilute solution of NaCN in the presence of air to form : 

 (1) AgCN  (2) [Ag(CN)
2
]–  (3) AgCNO  (4) [Ag(CN)

3
]3– 

 

26. Which of the following metals may be present in the anode mud during electror-fining of copper? 

 . Gold ; . Iron, . Silver ; V Magnesium 

 (1)  and   (2)  and V  (3)  and   (4)  and V 
 

27. Match column I with column II and select the correct answer using the codes given below the lists :  

     Column I    Column II  

 I. Cyanide process.   (1) Ultra pure Ge 

 II. Froth floatation process.  (2) Pine oil.  

 III. Electrolytic reduction.  (3) Extraction of Al. 

 IV. Zone refining.   (4) Extraction of Au.  

 (1) I–(3), II–(1), III–(4), IV-(2)  (2) I–(4), II–(2), III–(3), IV–(1)  

 (3) I–(3), II–(2), III–(4), IV-(1)  (4) I–(4), II–(1), III–(3), IV-(2)  
 

28. Which of the following is obtained by zone refining method? 

 (1) Highly pure ore    (2) Highly pure aluminium  

 (3) Ultra pure oxide   (4) Ultra pure metals used as semi-conductors 

 

 
 

PART - I : NEET / AIPMT QUESTION (PREVIOUS YEARS ) 
 

1. Cryolite is :                     [AIPMT 2000] 

 (1) Na3AlF6 and is used in the electrolysis of alumina for decreasing electrical conductivity. 

 (2) Na3AlF6 and is used in the electrolysis of alumina for lowering the melting point of alumina. 

 (3) Na3AlF6 and is used in the electrolytic purification of alumina. 

 (4) Na3AlF6 and is used in the electrolysis of alumina. 
 

2. The method of zone refining of metals is based on the principle of               [AIPMT 2003] 

 (1) greater noble charactor of the solid metal then that of the impurity    

 (2) greater solubility of the impurity in the molten state than in the solid  

 (3) greater mobility of the pure metal than that of impurity  

 (4) higher melting point of the impurity than that of the pure metal  
 

3. Silver is obtained from Na[Ag(CN)2] by reaction with :                 [AIPMT 2004] 

 (1) Fe    (2) Na   (3) Zn   (4) Au  
 

4. The method of zone refining of metals is based on the principle of               [AIPMT 2004] 

 (1) greater mobility of the pure metal than that of the impurity     

 (2) higher melting point of the impurity than that of the pure metal    

 (3) greater noble character of the solid metal than that of the impurity     

 (4) greater solubility of the impurity in the molten state than in the solid. 
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5. Sulphide ores of metals are usually concentrated by Froth floatation process. Which one of the 

following sulphide ores offers an exception and is concentrated by chemical leaching ?   

                     [AIPMT 2007] 

 (1) Sphalerite   (2) Argentite   (3) Galena   (4) Copper pyrite  
 

6. Blister copper is :                    [AIPMT 2007] 

 (1) impure Cu   (2) Cu alloy   (3) pure Cu   (4) copper having 1% impurity  
 

7. Which of the following statements, about the advantage of roasting of sulphide ore before reduction is 

not true ?                     [AIPMT 2007] 

 (1) Carbon and hydrogen are suitable reducing agents for metal sulphides  

 (2) The 
f
G° of the sulphide is greater than those for CS

2
 and H

2
S   

 (3) The 
f
G° is negative for roasting of sulphide ore to oxide  

 (4) Roasting of the sulphide to the oxide is thermodynamically feasible  
 

 

8. Sulphide ores of metals are usually concentrated by froth flotation process. Which one of the following 

sulphide ores offers an exception and is concentrated by chemical leaching ?              [AIPMT 2007] 

 (1) Argentite   (2) Galena    (3) Copper pyrite  (4) Sphalerite 
 

9. Which of the following elements is present as the impurity to the maximum extent in the pig iron ? 

                       [AIPMT 2011] 

 (1) Manganese  (2) Carbon  (3) Silicon  (4) Phosphorus 
 

10. Which of the following pairs of metals is purified by van Arkel method ?              [AIPMT 2011] 

 (1) Ga and n  (2) Zr and Ti  (3) Ag and Au  (4) Ni and Fe 
 

11. Aluminium is extracted from alumina (Al
2
O

3
) by electrolysis of a molten mixture of :          [AIPMT 2012]

 (1) Al
2
O

3
 + HF + NaAlF

4
    (2) Al

2
O

3
 + CaF

2
 + NaAlF

4                     
[AIPMT 2012] 

 (3) Al
2
O

3
 + Na

3
AlF

6
 + CaF

2
   (4) Al

2
O

3
 + KF + Na

3
AlF

6 

 

12. Which one of the following is a mineral of iron ?   
 

          [AIPMT 2012] 

 (1) Malachite  (2) Cassiterite  (3) Pyrolusite  (4) Magnetite 
 

13. In the extraction of copper from its sulphide ore, the metal is finally obtained by the reduction of cuprous 

oxide with :                  [AIPMT 2012] 

 (1) Copper (I) sulphide (Cu
2
S)   (2) Sulphur dioxide (SO

2
) 

 (3) Iron sulphide (FeS)    (4) Carbon monoxide (CO)    
 

14. Identify the alloy containing a non-metal as a constituent in it.              [AIPMT 2012] 

 (1) Invar   (2) Steel  (3) Bell metal  (4) Bronze 
 

15. "Metals are usually not found as nitrates in their ores"                [AIPMT 2015] 

 Out of the following two (a and b) reasons which is /are true for the above observation ? 

 (a) Metal nitrates are highly unstable. 

 (b) Metal nitrates are highly soluble in water 

 (1) a and b are false    (2) a is false but b is true  

 (3) a is true but b is false   (4) a and b are true  
 

16. In the extraction of copper from its sulphide ore, the metal finally obtained by the reduction of cuprous 

oxide with :                   [AIPMT-2 2015] 

(1) iron (II) sulphide     (2) carbon monoxide    
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 (3) copper (I) sulphide     (4) sulphur dioxide   
 

17. Match items of Column I with the items of Column II and assign the correct code :          [NEET-1 2016] 

 

Column I Column II 

(a) 

(b) 

(c) 

(d) 

Cyanide process  

Froth floatation process 

Electrolytic reduction  

Zone refining 

(i)  

(ii) 

(iii) 

(iv) 

(v) 

Ultrapure Ge 

Dressing of ZnS 

Extraction of Al 

Extraction of Au 

Purification of Ni 

  
 Code :  

  (a)  (b) (c) (d)  (a)  (b) (c) (d)  

 (1)  (iii) (iv) (v) (i) (2)  (iv) (ii) (iii) (i) 

 (3)  (ii) (iii) (i) (v) (4)  (i)  (ii) (iii) (iv) 
 

18. Extraction of gold and silver involves leaching with CN– ion. Silver is later recovered by : 

 (1) liquation      (2) distillation     [NEET- 2017] 

(3) zone refining     (4) displacement with Zn 
 

19. Considering Ellingham diagram, which of the following metals can be used to reduce alumina ?  

 (1) Fe     (2) Cu    (3) Mg     (4) Zn  [NEET- 2018] 

 

20. Match the following :        [NEET-1- 2019] 

 (a) Pure nitrogen   (i) Chlorine    

 (b) Haber process  (ii) Sulphuric acid 

 (c) Contact process  (iii) Ammonia 

 (d) deacon's process  (iv) Sodium azide or Barium azide 

 Which of the following is the correct option ? 

  (a) (b) (c) (d) 

 (1) (iv) (iii) (ii) (i) 

(2) (i) (ii) (iii) (iv) 

(3) (ii) (iv) (i) (iii)   

(4) (iii) (iv) (ii) (i) 
 

21. Which one is malachite from the following      [NEET-1- 2019] 
(1) CuCO3.Cu(OH)2  (2) CuFeS2   (3) Cu(OH)2  (4) Fe3O4 

 

22. Identify the incorrect statement           [NEET-2- 2019] 
(1)  The scientific and technological process used for isolation of the metal from its ore is known as 

metallurgy   
(2)  Minerals are naturally occurring chemical substances in the earth’s crust    
(3)  Ores are minerals that may contain a metal   
(4)  Gangue is an ore contaminated with undesired materials 
 

 
 

PART - II : AIIMS QUESTION (PREVIOUS YEARS) 
 

1. Thermite is a mixture of iron oxide and :       [AIIMS 2002] 

 (1) aluminium powder (2) zinc powder  (3) potassium metal (4) sodium metal 
 

2. In the extraction of copper from its sulphide ore, the metal is formed by reduction of Cu2O with  

            [AIIMS 2003] 

 (1) FeS   (2) CO   (3) Cu2S   (4) SO2 
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3. Asseration : Extraction of iron metal from iron oxide ore is carried out by heating with coke. 

 Reason : The reaction, Fe
2
O

3
(s) — Fe(s) + 

3

2
O

2
(g) 

 is a spontaneous process.        [AIIMS 2005] 

 (1) If both Asseration and Reason are true and Reason is the correct explanation of Asseration. 

 (2) If both Asseration and Reason are true but Reason is not the correct explanation of Asseration. 

 (3) If Assertion is true but Reason is false. 

 (4) If both Assertion and Reason are false. 
 

4. In zone refining method, the molten zone :      [AIIMS 2009] 

 (1) contains impurities    (2) contains purified metal only  

 (3) contains more impurity than the original (4) moves to either side 
 

5. Which of the following reaction is an example of calcination process ?   [AIIMS 2010] 

 (1) 2Ag + 2HCl + [O] 


  2AgCl + H
2
O (2) 2Zn + O

2
 


  2ZnO    

 (3) 2ZnS + 3O
2
 


  2ZnO + 2SO

2
  (4) MgCO

3
 


  MgO + CO

2 

 

6. The compound which does not exist as hydrate form :     [AIIMS 2011] 

 (1) ferrous sulphate    (2) copper sulphate 

 (3) magnesium sulphate    (4) sodium chloride 
 

7. Which of the following statement is not correct about Ellingham diagram?     [AIIMS 2012] 

 (1) G increases with an increases in temperature 

 (2) It consists of plots of 
f
G vs T for formation of oxides 

 (3) a coupling reaction can be well expressed by this diagram 

 (4) It express the kinetics of the reduction process 
 

8. Match list I with list II and select the correct answer using the codes given below the lists : [AIIMS 2013]  

  List I    List II 

 I. Cyanide Process  A. Ultra pure Ge 

 II. Floatation process  B. Pine oil 

 III. Electrolytic reduction  C. Extraction of Al 

 IV. Zone refining   D. Extraction of Au 
  

 Codes:   

 (1) I–C, II–A,III–D,IV–B    (2) I–D, II–B,III–C,IV–A   

 (3) I–C, II–B,III–D,IV–A   (4) I–D, II–A,III–C,IV–B 
 

9. Assertion : Copper obtained after bassemerization is known as blister copper.     [AIIMS 2013] 

 Reason :  Blisters are produced on the surface of the metal due to escaping of dissolved SO
2
. 

 (1) If both Asseration and Reason are true and Reason is the correct explanation of Asseration. 

 (2) If both Asseration and Reason are true but Reason is not the correct explanation of Asseration. 

 (3) If Assertion is true but Reason is false. 

 (4) If both Assertion and Reason are false. 
 

10. Carbon cannot be used to produce magnesium by chemical reduction of MgO because :  

 (1) Carbon is not a powerful reducing agent  (2) Magnesium reacts with carbon to form carbides  
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 (3) Carbon does not react with magnesium  (4) Carbon is a non-metal     [AIIMS 2014] 

11. G0 versus T plot in the Ellingham's diagram slopes downward for the reaction   [AIIMS 2015] 

 (1) C + 
1

2
O

2 
 CO    (2) CO +  

1

2
O

2
  CO

2
   

 (3) 2Ag + 
1

2
O

2
   Ag

2
O    (4) Mg + 

1

2
O

2
  MgO 

 

12. The zone refining process of metals is based on the principle of     [AIIMS 2016] 

 (1) excess noble character of the liquid metal than that of impurity. 

 (2) lower melting point of the impurity than that of pure metal 

 (3) greater solubility of impure metal than that of impurity  

 (4) greater solubility of the impurities in the molten state than in the solid. 
 

13. In the equation,           [AIIMS 2017] 

 4M + 8CN– + 2H2O + O2   4(M(CN)2)– + 4OH–  

 Identify the metal (M). 

 4M + 8CN– + 2H2O + O2   4(M(CN)2)– + 4OH–  

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

14. Which process use in smelting during metallurgy of coper    [AIIMS 2018] 

 (1) Self reduction of copper   (2) Cu2S is converted into Cu2O   

 (3) FeS convert into FeO   (4) Reduction of Fe 
 

PART - III : JEE (MAIN) / AIEEE PROBLEMS  (PREVIOUS YEARS) 
 

1. Refining of impure copper with zinc impurity is to be done by electrolysis using electrodes as : 

                    [AIEEE - 2002] 

      Cathode    Anode       Cathode    Anode 

 (1) pure copper  pure zinc  (2) pure zinc  pure copper 

 (3) pure copper impure copper   (4) pure zinc  impure zinc
 

2. Aluminium is extracted by the electrolysis of :                 [AIEEE - 2002] 

 (1) alumina    (2) bauxite 

 (3) molten cryolite    (4) alumina mixed with molten cryolite  
 

3. The metal extracted by leaching with a cyanide is :              [AIEEE - 2002] 

 (1) Mg    (2) Ag    (3) Cu    (4) Na 
 

4. Which one of the following ores is best concentrated by froth floatation method ?             [AIEEE - 2004] 

 (1) magnetite  (2) cassiterite  (3) galena  (4) malachite. 
 

5. Heating mixture of Cu
2
O and Cu

2
S will give :                [AIEEE - 2005] 

 (1) Cu
2
SO

3
  (2) CuO + CuS   (3) Cu + SO

3
  (4) Cu + SO

2 

 

6. During the process of electro-refining of copper some metals present as impurity settle as anode mud. 

These are :                    [AIEEE - 2005] 

 (1) Sn and Ag   (2) Pb and Zn   (3) Ag and Au  (4) Fe and Ni 
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7.  Which of the following factors is of no significance for roasting sulphide ores to the oxides and not 

subjecting the sulphide ores to carbon reduction directly ?             [AIEEE – 2008] 

 (1) CO
2
 is thermodynamically more stable than CS

2
 

 (2) Metal sulphides are less stable than the corresponding oxides 

 (3) CO
2
 is more volatile than CS

2
 

 (4) Metal sulphides are thermodynamically more stable than CS
2 

 

8. Which method of purification is represented by the following equation :  [AIEEE - 2012, 4/120] 

 Ti (s) + 2I
2
(g) 

523K
  TiI

4
(g) 

1700 K
  Ti (s) + 2I

2
(g) 

 (1) Zone refining (2) Cupellation  (3) Polling  (4) Van Arkel 
 

9. In the context of the Hall - Heroult process for the extraction of Al, which of the following statements is 

false? 

 (1) CO and CO
2
 are produced in this process          [JEE-Main - 2015] 

 (2) Al
2
O

3
 is mixed with CaF

2
 which lowers the melting point of the mixture and brings conductivity   

 (3) Al3+ is reduced at the cathode to form Al 

 (4) Na
3
AlF

6
 serves as the electrolyte 

 

10. Which one of the following ores is best concentrated by froth floatation method?      [JEE-Main - 2016] 

 (1) Siderite  (2) Galena  (3) Malachite  (4) Magnetite 
 

11. When metal 'M' is treated with NaOH, a white gelatinous precipitate 'X' is obtained, which is soluble in 

excess of NaOH. Compound 'X' when heated strongly gives an oxide which is used in chromatography 

as an adsorbent. The metal 'M' is :           [JEE-Main - 2018] 

 (1) Al   (2) Fe   (3) Zn   (4) Ca 
 

12. The ore that contains both iron and copper is :           [JEE-Main - 2019] 

 (1) azurite    (2) copper pyrites  (3) malachite   (4) dolomite   

13. The correct statement regarding the given Ellingham diagram is :        [JEE-Main - 2019] 

   

 

500ºC Temp,(ºC) 2000ºC 

–1050 

–600 

–300 

4Cu+O22Cu2O 

4/3Al+O22/3Al2O3 

2Zn+O2 2ZnO 

800ºC 


G

º(
K

J
/m

o
l)

 

2C+O22CO 

 

 

(1) At 1400ºC, Al can be used for the extraction of Zn from ZnO 

   (2) Coke cannot be used for the extraction of Cu from Cu2O 

 (3) At 800ºC, Cu can be used for the extraction of Zn from ZnO 

 (4) At 500ºC, coke can be used for the extraction of Zn from ZnO 
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14. Hall-Heroult’s process is given by :        [JEE-Main - 2019] 

 (1) 2Al2O3 + 3C  4Al + 3CO2   (2) Cu+2 (aq) + H2(g)  Cu(s) + 2H+(aq)   

(3) ZnO + C  
K1673,Coke

 Zn + CO   (4) Cr2O3 + 2Al  Al2O3 + 2Cr  

 

15. Match the ores (column A) with the metals (column B) :     [JEE-Main - 2019] 

  (Column A)     (Column B) 

  Ores      Metals 

 (I) Siderite       (a)  Zinc 

 (II) Kaolinite     (b) Copper 

 (III) Malachite    (c) Iron 

 (IV) Calamine    (d) Aluminium 

 (1) (I)  (c); (II)  (d); (III)  (b); (IV)  (a)  (2) (I)  (b); (II)  (c); (III)  (d); (IV)  (a) 

(3) (I)  (c); (II)  (d); (III)  (a); (IV)  (b) (4) (I)  (a); (II)  (b); (III)  (c); (IV)  (d)    

16. In the Hall-Heroult process, aluminium is formed at the cathode. The cathode is made out of :  

           [JEE-Main - 2019] 

 (1) Carbon   (2) Copper  (3) Pure aluminium  (4) Platinum  

17. The pair that does NOT require calcination is :     [JEE-Main - 2019] 

 (1) ZnO and MgO     (2) ZnCO3 and CaO  

(3) Fe2O3 and CaCO3.MgCO3     (4) ZnO and Fe2O3.xH2O  
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EXERCISE - 1 
 

SECTION (A)  
 

1. (3)  2. (2)  3. (1)  4. (1)  5. (1)  6. (3)  7. (4)  
 

8. (2)  9. (4)  10. (2)  11. (3)  12. (2)  13. (3)  14. (2)  
 

15. (4)  16. (4)  17. (2)  18. (1)  19. (2)  20. (1)  21. (2) 
 

22. (3)  23. (2) 
 

SECTION (B) 
 

1. (4)  2. (1)  3. (1)  4. (3)  5. (2)   6. (3)  7. (3)  
 

8. (1)  9. (4)  10. (1)  11. (4)  12. (1)  13. (2)  14. (2)  
 

15. (1)  16. (1)  17. (1)  18. (2)  
 

SECTION (C) 
 

1. (1)  2. (3)  3. (1)  4. (2)  5. (4)  6. (1)  7. (2)  
 

8. (2)  9. (3)  
 

SECTION (D) 
 

1. (1)  2. (3)  3. (4)  4. (3)  5. (4)  6. (4)  7. (2) 
 

8. (4)  9. (1)  10. (2) 
 

EXERCISE - 2 
 

 

1. (3)  2. (2)  3. (1)  4. (2)  5. (1)  6. (2)  7. (4)  
 

8. (4)  9. (3)  10. (3)  11. (3) 12. (3)  13. (4)  14. (3) 
 

 

15. (4)  16. (4)  17. (2)  18. (2)  19. (1)  20. (4)  21. (1)  
 

22. (3)  23. (2)  24. (4)  25. (2)  26. (3)  27. (2)  28. (4)  
 

 

EXERCISE - 3 
 

PART-I 
 

1. (2)  2. (2)  3. (3)  4. (4)  5. (2)  6. (4)  7. (1) 
 

8. (1)  9. (2)  10. (2)  11. (3)  12. (4)  13. (1) 14. (2)  
 

15. (2)  16. (3)  17. (2) 18. (4)  19. (3) 20. (1) 21. (1) 
 

22. (4) 

PART-II 
1. (1)  2. (3)  3. (3)  4. (3)  5. (4)  6. (4)  7. (4)  
 

8. (2) 9. (1)  10. (2)  11. (1)  12. (4)  13. (1)  14. (3) 

PART-II 

1. (3)  2. (4)  3. (2)  4. (3)  5. (4)  6. (3)  7.  (3) 
 

 

8. (4)  9. (4)  10. (2)  11. (1)  12. (2)  13. (1)  14. (1)  
 

15. (1) 16. (1)  17. (1)  
 


