DPP - Daily Practice Problems

Date : Start Time : End Time :

CHEMISTRY (Cc20

SYLLABUS : General Principles and Processes of Isolation of Elements

Max. Marks : 180 Marking Scheme : + 4 for correct & {(—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 45 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. Bronzeisa mixture of 4.  Aluminothermic process is used for the extraction of metals ,
(a) Pb+Sn (b) Cu+Sn whose oxides are
(¢) Cu+Zn (d) Pb+2Zn (a) [usible
2. Whichofthe following pair is incorrectly matched ? (b) not easily reduced by carbon
(a) Magnetite— Fe30,  (b) Copper glance - Cu,S (c) not easily reduced by hydrogen
(c) Calaminc—ZnCO, (d) Zincite—ZnS (d) strongly basic.
3. Which of the following factors is of no significance for 5. ~ Which reagentis used in Bayer’s process?
roasting sulphide orcs to the oxides and not subjccting the (@) Na,CO; (b) Carbon
sulphidc orcs to carbon reduction directly? (¢) NaOH (d) Silica
(a) Metal sulphides are thermodynamically more stable 6. Which of the following reaction takes place in blast furnace
than CS, during extraction of copper ?
(b) CO, isthermodynamically more stablethanCS, (@)  2CuyS+30; ——>2Cu,0+280;
(c) Metal sulphides are less stable than the corresponding (b) 2FeS+30; ——>2Fe®+250,
oxides (© 2Cu,0+CuS——>6Cu+S0,
(d) CO, is more volatile than CS, (d) Allof these
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lc78l DPP/CC20
7.  When an aqueous solution of sodium chloride is 13. Aluunium is extracted from alumina (Al,O ;) byelectrolysis
electrolysed using platinum electrodes, the ion of a molten mixturc of
discharged at the clectrodcs arc (@) Al,O;+HF +NaAlIF,
(a) sodium and hydrogen (b) sodium and chloride (b) Al,0;+CaF, +NaAlF,
(c) hydrogen and chloride (d) hydroxy! and chloride () AIZO3 + Na;AlF ¢ + CaF,
8. Which of the following clements is present as the impurity (d) AlO;+KF+Na;AlF,
to the maximum extent in the pig iron ? 14. A coupled reaction is takes place as follow—
(a) Mangancsc (b) Carbon A+B—— C+D, AGo=+xk]J
© Silicon (d) Phosphorus D+E——F A®=-yk]
9. Thomas slag is for }hc spontancity gfrgactlon A+B+E —— C+F,
(@) Ca PO,), which of the following is correct?
®) CHSiO; (a) 2x=y ) x<y
(c) Mixture of (a) and (b) () x>y (d) x=(y)<TAS
(d) FeSiO, 15, Themost clectropositive mcetals arc isolated from their ores by
10. Brincis clectrolysed by using inert clectrodes. The reaction (@) high temperature reduction with carbon
at anodc is (b) sclfreduction
| i (c) thermal decomposition
@ CYr@)——=Cl(g)+e,; Ecey =1.36V (d) electrolysis of fused ionic salts
2 16. Which of the following pairs of mectals is purilicd by van
(b) 2H,0()——O0,(g) +4H*+4¢™;  Egg =1.23V Arkel method ?
Y (@) GaandIn (b) ZrandTi
(¢) Na'(aq)+c¢ —— Na(s); Eeq =2.71V () AgandAu () NiandFe
| 17. Maich list I with list 11 and sclect the correct answcr using
(d H'(aq)+c —)EHZ (8); Egey = 0.00V the codes given below the lists:
11. Pband Sn are extracted from their chieforeby List l. ListIl
. . A. Cyanide process 1. Ultrapure Ge
(a) carbon rcduction and sclf reduction. : —
. . B. Floatation process 1. Pincoil
®) sclf rcduc_non and carhon rgducuon. C. Electrolytic reduction 1. Extraction of Al
(© clcclrolysn§ and sclfrcducllop. D. Zonerefining IV. Extraction of Au
(d) self reductlgn and eleCtl'Ol)"SIS. N (a) A-ILB-LC-IV:D-II  (b) A-IV:B-II: C-IT: D-I
12. Inthe cpmmcrcml clcclrochcn?lcal process for aluminium (¢) A-ILB-LCIV:D-1  (d) A-1V;B-I; C-[IL; D-lI
extraction the electrolyte used is 18. Blister copper is
(a) Al(OI—l)3 in NaOHsolution (a) ImpurcCu (b) Cu alloy
) 1 (c) PurcCu (d) Cuhaving 1% impurity
(®)  An aqucous solution of Al (504 )3 19. Elcctrometallurgical process is used 1o extract
(c) A molten mixture of Al,O; andNasAlFg (a) Fe (b) Pb
(¢) Na (d) Ag

(d) A molten mixturc of Al,03 and Al(OH),
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DPP/ CC20 9l
20. Sulphide orcs of metals arc usually concentraled by froth  26.  Process followed before reduction of carbonale ore is
flotation process. Which one of the following sulphide ores (a) calcination (b) roasling
offcr an cxception and concentraled by chemical lcaching? (¢) liquation (d) polling
(a) Galcna (b) Copper pyrilc 27.  Which of the following melal is used in the manufacture of
(c) Sphalerite (d) Argenlile dyc-stwfl's and paints ?
21. Which ofthc following rcactions is an cxamplc for calcination (a) Copper (b) Zinc
process 7 (¢) Aluminium (d) Magncsium
(@) 2Ag+2HC1+(0)-> 2AgCI +H,0 28. Silver containing lcad as an impurity is rcmoved by
(a) poling (b) cupellation
M  2Zn+0, —>2Zn0 (c) lavigation (d) distillation
(¢) 2ZnS+30,-3>2Zn0+2S0, 29,  Among the [ollowing groups ol oxidcs, the group containing
oxides (hal cannot be reduced by carbon lo give the
(@ MgCO; -»Mg0+CO, respeclive melals is
22. In the mctallurgy of Zn, Zn dust oblaincd from roasting and
reduction of 7inc sulphide conta ins some ZnO. It is removed by (@) Cu;0,8n0; (®) Fey03,Zn0
(a) apsorbancc of ultraviolet light- and recmission of whilc (c) Ca0,K,0 (d) PbO,Fe;0,
Mgt . ) 30. Which of the following condition favours the reduction of
(b) shock cooling by contact with a showcr of molicn anmcldl oxid@ o Gal?
Icad. (@) AH=+ve, TAS =+ ve al low lemperature
(¢) X-raymcthod (b) AH=+ve, TAS = - ve alany lemperature
(d) smelling. (c) AH=-ve, TAS=-vealhighlemperature
23. Theclectrolytic reduction techniqueis usedin the extraction of (d) AH=-ve, TAS=+vealanylemperature
(a) highly eleclronegalive elements 31. Malch the columns.

(b) highly electropositive elements
(c) melalloids

(d) (ransition mclals.
24, Whichof the [ollowing mctal is lcached by cyanide process
(a) Ag (b) Na (c) Al (d) Cu

25. A G°vsTplotinthc Ellingham’s diagram slopcs downward
for the reaction

1 1
(a) Mg+ " 0, > MgO (b) 2Ag+ > 0, - Ag,0

1 1
(<) C+302 —- CO (dy CO+ 5 05 — CO,

Column-I Column-II
(A) Blisterred Cu 1. Alwninium
(B) Blaslfurnace I 2Cu,0+Cu,S—»6Cu+S0,
{C) Reverberatory I Iron
furnace
(D) Hall-Heroult V. FeO+ SiO2 —» FeSiO,
proccss
V. 2Cu,S+ 30, - 2Cu,0+280,
(@ A-II,B-Il1;C-1V;D-1
® A-I;B-I1I;C-III;D-V
€© A-V:B-1V.;C-Il;D-11
(d A-1V;B-V;C-UI;D-II
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32. Inthe extraction of copper from its sulphide ore, the metalis  40. Caslironis
finally obtaincd by the reduction of cuprous oxidc with : (a) madc by mclling pig iron with scrap iron and cokc using
(a) Copper (I) sulphide (Cu,S) hot air blast
(b)  Sulphur dioxide (SO,) (b) having slightly lowcr carbon content (about 3%) as
(¢) Ironsulphidc (FcS) compared (0 pig iron
(d) Carbon monoxide (CO) (c) cxtremclyhard and brittle
33. In electro-relining of metal the impure metalis made the (d) Al of}he abovg slatements are true .
anode and a strip of pure metal, the cathode, during the 41. The followmg reacllglls take place in the. blast fumacc? in
: . the preparation of impurc iron. Identify the rcaction
clectrolysis of an aqucous solution of a complex metal salt. y 3
) o pertaining (o the formation of the slag.
This 1§clhod cannol be uscd for rclining of @ Fc,04(s5)+3C0(g) -2 Fe(D)+3 CO, ()
(a) silver (b) copper (o) CaCO;, (s)->Ca0 (s) +CO,(g)
(c) aluminium (d) sodium (€) CaO (s5)+SiO,(s) --» CaSiOx(s)
34. According o Ellingham diagram, th¢ oxidation rcaction of (d) 2C(s)+0,(g)-»2CO®)
carbon (o carbon monoxide may be used to reduce which 42, Beforcintroducing FcO in blast furmace, itis converled (o
one of the following oxides at the lowest temperature ? Fe,O, by roasting so thal
(a) Al,Oq (b) Cu,O (a) itmay not be removed as slag with silica
(c) MgO (d) ZnO (b) itmay nol evaporate in the firnace
35. Hcmalilc is the orc of (¢) presence of itmay increasc the m.pt. of charge
(a) Pb by Cu (d) Nonc of these.
(c) Fe (d) Au 43. Whenametalis tobe extracted from its ore and the gangue
36. Which of the lollowing is chalcopyritc? associated with the ore is silica, then
(@) CuFcS, () FeS, (a) an acidic flux is needed
(c) KMgCl;6H,0 (d) Al,0;2H,0 (b) a basic Mux isnccded
37. Main [unclion of roasling is (c) both acidic and basic fluxcs arc nccded
(a) toremove volatile substances (d) Ncithcrof them is nceded
(b) oxidation 44, Cu,;S+2Cu0——6Cu+S0,
(c) reduction In which process of metallurgy of copper, above equation is
(d) slag formation involved? _ .
38. Mcthod uscd for obtaining highly purc silicon uscd as a @) Ro;?sl'mg(b) Selfr'edgctlon
. i (¢) Rclining (d) Purification
semiconductor material, is 45, When the sampleof ith 7inc S B GTCY
. . plcof copper with zinc impurily is (0 be purific
(a) Oxidation (b) Elccwrochemical by electrolysis, the appropriate electrodes are
(c) Crystallization (d) Zonerefining Cathodc Anode
39, Alierpartial roasting the sulphidc of copper is reduccd by (a) purezinc

(a) cyanidc process (b) clectrolysis
(¢) rcduction with carbon (d) sclf reduction

pure copper
purc copper

impure sample
impurc sample.

(b) impurc samplc
(c) 1mpurezinc
(d) purc copper
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DAILY PRACTICE
PROBLEMS

Lo 16.

2. () ZnciteisZnO.

3.  (c) The reduction of metal sulphides by carbon reduction
proccss is not spontancous because AG for such a
process is posilive. The reduction of melal oxide by
carbon rcduction proccss is spontancous as AG for
such a process is negative. From this we find that on
thcrmodynamic considerations CO, is morcstable than
CS, and the metal sulphides are more stable than
corrcsponding oxidces.

In vicw olabove the factor fisicd in choicc (¢) is incorrect
and so is of no significance.

4. () When reduction by carbon is not satisfactory in case
ol metals having high m.pt., aluminothennic processis 17,
used.

5. (o)

6. @ 18.

7. (© Nacl=Nat+Cl” 8
H,0= H*+OH" ’

e
%Hg «H; CI” >0 —aéClz +c 20.
(At cathode) (At anode)
Rcduction polential of H is more than Na.

8 (b) Pigiron or cast iron contains 3— 5% carbon and varying
amounts of Mn, Si, Pand S which makes the iron hard
and britdc.

9. (¢

10. (a)

11. (b) PbO and PbSO, gel reduced by PbS itself which is
alrcady present in mixture so because the reduction 21,
took place by itself, hence is known as self reduction.  22.
2PbO+PbS—253Pb+S0, T 2

A 24,
PbSO,4 + PbS—=52Pb+250, T 2s.

12. (¢) 26.

13. (¢} Fusedalumina (Al,03)is a bad conductor of cleclricity:
Thercfore, cryolite (Na;AlFg) and (luorspar (CaF,) arc
addcd 1o purificd alumina which not only make alumina
a good conductor of electricity bul also reduce the o
melling point of the mixture 1o areund 1140 K. 28,

14. (b) For a spontaneous reaction , A G® must be negative 29.
and it can be possiblc only in this case when x <y

15. (@ Most elcciropositive melals arc obtaincd by 3¢,

electrolysis of their fiised ionic salts. 31.
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Zrand Ti are purificd by van Arkct method.
Z1(s) + 21 () — > 7l ()

Zrl,(g) ZUpl » Z1(s) + 21,(g)

Tugsten filament

Ti(s) +2l,(s) _ 32K, Til(g)

17001(1

Ti(s) + 21(g)

Pure
titanium

Cyanide process is for gold (A-1V); floatation process
- pine oil (B-I1); Electrolytic reduction - Al (C-1II); Zone
refining -Ge (D-I).

Blister-Copper contains | — 2 % impurities. It is
obtaincd alicr Bessemerisation of crude copper.
Bcecausc Na is very rcaclive and cannot be extracied
by means of the reduction by C, CO elc. Soit is extracled
by clectrolysis.

Leaching is the selective dissolution of the desired
mincral Icaving bchind the impuritics in a suitable
dissolving agent, e.g. Argentitieor Silver glance, Ag,S
isan ore of silver. Silver is extracied from argentitc by
the mac-Arthur and Foresl process (leaching process).

AgyS+4NaCN — 2Na|Ag(CN), |+ NayS

4Au+8KCN+2H,0+0,
— 4K[Au(CN), |+4KOH

Dccomposition of carbonalcs and hydrated oxidcs.

Highly clcctropositive clements arc obtainced by
electrolytic reduction.

Ag is leached by cyanidc process.

Calcination is heating ore in absence of air to remove
moisturc and volatilc impuritics. Carbonalc ores
decomposed to corresponding oxides as a result of
calcination.

Zinc dust is used as a reducing agent in the manufacture
of dye-stuffs, paints etc.

Silver containing lead is purified by cupellation.

Ca and K are strong reducing agents, hence their oxides
cannol be reduced with carbon.
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32.

33.
34.

36.

37.

38.
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Cuprous oxidc formed during roasting ol cuprous
sulphide is mixed with few ainount of cuprous sulphide
and hcated in a reverberatory firmace 1o get metallic
copper.
2Cu50+ CuyS — 6Cu+S0,
Na rcacts vigorously with water (exothermic process )
In the graph of A, G° vs T for formation of oxides, the
Cu,0 line is almost at the top. So, it is quitc casy 10
reduce oxide ores of copper direcily to the metal by
heating with coke both the lines of C, CO and C, CO,
arc at much lowcr icmpcrature (S00 - 600 K).
CuyO+C——2Cu+CO
Hematite is Fe,O5. Thusit is the ore of iron (Fe).
Chalcopyritc : CuFeS,
Fool's gold : FeS,
Camalite : KMgCl, 6H,0
Bauxite : Al,0;.2H,0
To remove moisturc and non-metallicimpurities like S,
P and As are oxidised and are renioved as volatile
substanccs.

Sg+80, 850, T: Py +50, > P00 T

4As+30, —>2As,0; T

Si obtained by reduction of SiCl, with H, is further
purificd by zoncrelining mcthod to get Si of very high
purity. Silicon is purified by zone-refining process
because the impurilies present in il are more soluble in
the liquid phasc than in the solid phasc.

39.
40.

41.

42,

43.

44.

45,

@
(@

(c)

()

®)

®)

@

2Cu0+CuS - 3Cu +S0O, (Sclf - reduction)
Cast iron is diflercnt from pig iron and is madc by
melting pig iron with scrap iron and coke using hot air
blast. It has slightly lower carbon content (about 3%)
and is extremely hard and brittle.
In blast [urnace at about 1270 K, calcium carbonatc is
almost completely deconiposed to give CaO which acts
as a [lux and combincs with SiO, present as impurity
(gangue) in the ore to form calcium silicate (fusible
slag)
CaO(s) (basic flux)+ SiO, (s) (acidic flux) ——
CaSiO; () (slag)
FcO is capable fonning slag with SiO,
Si0, +FcO — FeSiO,
Since silica is acidic impurity the flux must be basic.
Ca0+8i0,; — CaSiO,
This process is also called autorcduction process or
air reduction process. The sulphide ores of less
clectropositive mcials are heatcd in air (o convert part
of the ore into oxide or sulphate which then react with
theremaining sulphide orc o give the mctal and sulphur
dioxide.
2Cu,yS+30, —2Cu,0+ 250,
CuyS+2Cuy0——6Cu +S0O,
Purc mctal always dcposits at cathodc.
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