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Mineral Resources: Metal-Nonmetal

By the end of this chapter you will be able to (

1.
explain the concept of mineral resources. 

2.
compare among the rocks, minerals and ores.

3.
find out the appropriate ways of metal extraction. 

4.
explain the cause of making alloys. 
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source of sulfure and reactions of formation of some important compounds of it's, description of chemical properties and analyze their use in house, industries and agriculture. 

6.
analyze the importance of limitation, appropriate use and recycling of minerals. 

7.
show sincerity in use of minerals and keenness in preserving. 
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1.
Which data of the table express the general metal? 


Melting point     Boiling point
Density


a
1539                2887
7.86


b
-219                 183
0.002


c
-133                 45
0.79
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d
177                  444 
1.96

eq \o((,a)
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Know some more information about this question

(
The left side elements of the periodic table represent the metal property.

(
The boiling and melting point of metals are high.

(
The density of the metals are high than that of non metals.

Answer the question no. 2 and 3 from the illustrator.

A group of students are investigating rust. They put four wire nail in four test-tube accordingly and managed according to figure.
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Pin  

Anhydrous  CaCl 2  

Air  

Boiled   water  

Air  
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2.
In which test, tube most rust will form?


a
First
b
Second


c
Third 
d
Forth
eq \o((,d)

Know some more information about this question

(
The sign of rust is-Fe2O3 .n H2O 

(
Redish brown colored brittle material is – rust

3.
Decisions that may be taken depending upon the experiment (

i.
Oxygen is must to form rust


ii.
Salt act as catalyst


iii.
No rust will form when only oxygen is present


Which one of the following is correct?


a
i and ii 
b
ii and iii


c
i and iii
d
i, ii and iii 
eq \o((,b)

Know some more information related to the question

(
Boiled water lacks in- dissolved oxygen.

(
Dry CaCl2 is- anhydrant.

(
If there is oil surface above the water – oxygen does not dissolve on that water.

4.
Which sample of gold is most hard?


a
18 Karate 
b
21 Karate


c
22 Karate
d
24 Karate
eq \o((,a)

Know some more information related to the question

(
100% gold is- 24 carats.

(
Mixture of 91.67% gold, 8.33 copper and some other metals is – 22 carats.

(
Mixture of 87.5% gold, 12.5% copper and some other metals is – 21 carats.   

5.
Sulphuric acid is added to the water drop wise on dilution? Because sulphuric acid(

i.
Its hydration temperature is high


ii.
A di-alkaline acid


iii.
A corrosive substance


Which one is correct?


a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii
eq \o((,d)

Know some more information related to the question

(
To neutralize one mole sulfuric acid, monoprotic base is needed- two mole

(
Sulfuric acid provides in aqueous solution – 2 protons.

(
If water is added to sulfuric acid- heat is created

(
Works as an oxidizing agent- concentrated sulfuric acid.
6.
98% sulfuric acid absorb SO3 and added required water for dilution? Because sulfuric acid(

i.
Form deep mist with water vapor.


ii.
Huge temperature is envolved on addition of water

iii.
A dehydrating agent  



Which one is correct?


a
i and ii

b
ii and iii


c
i and iii

d
i, ii and iii


eq \o((,d)

More information about this question

(
SO3 create with water vapor in air- dense fog of H2SO4
(
The reaction of SO3 and H2O is- heat producing
(
Chemical having great attraction for water is -   concentrated H2 SO4 
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7.
Cinnabar is the ore of which metal? [Rajshahi Board 2015]

a
Mercury 
b
Copper 


c
Zinc 
d
Lead 
eq \o((,a)
8.
Which one is a passive metal? [Rajshahi Board 2015]

a
Na 
b
Cu 

c
Sn 
d
Au 
eq \o((,d)
9.
Which one is a mineral? [Rajshahi Board 2015]

a
Al2O3
b
ZnS 
c
SiO2 
d
PbS 
eq \o((,c)
10.
Which one is used to make jewellary? 
[Rajshahi Board 2015]

a
Bronze 
b
Steel 


c
Duramin 
d
Brass 
eq \o((,d)
11.
The activity of which of the following is more?
[Dinajpur Board 2015]

a
Cu 
b
Zn
c
Fe
d
Pb
eq \o((,b)
12.
How many percentage of sulphuric acid is present in fuming H2SO4? [Dinajpur Board 2015]

a
96%
b
98%
c
99%
d
100%
eq \o((,b)
13.
Which of the following is the ore of Aluminium?
[Dinajpur Board 2015]

a
Hematite 
b
Magnetite 


c
Bauxite
d
Celcosite 
eq \o((,c)
14.
Which of the following is the formula of lime stone?
[Dinajpur Board 2015]

a
Na2CO3
b
NH4HCO3

c
NaHCO3
d
CaCO3
eq \o((,d)
Answer the questions no. 15 and 19 on the basis of the stem.

The percentage of some elements in the soil surface is (
A = 46%, D = 27% 

15.
The compound formed by A and D has the characteristics ( [Comilla Board 2015]

a
Ionic 
b
Covalent 


c
Electrolyte 
d
Electricity conducting
eq \o((,b)
16.
The compound formed by A and D is  ( [Comilla Board 2015]

i.
Acidic 
ii.
Solid 


iii.
Electricity conducting


Which is the correct of the following?


a
i & ii
b
i & iii
c
ii & iii
d
i, ii & iii
eq \o((,d)
17.
Galena is the ore of which metal? [Comilla Board 2015]

a
Pb
b
W
c
Cr
d
Mn
eq \o((,a)
18.
What is the melting point of Aluminium oxide?
[Comilla Board 2015]

a
2050(C 
b
2000(C 

c
1000(C 
d
950(C 
eq \o((,a)
19.
What percentage of 21 karate gold is pure gold?
[Comilla Board 2015]

a
8.33 
b
12.5
c
87.50
d
91.67 
eq \o((,c)
Answer the question no. 20 and 21 on the basis of the reactions below.

i. S + O2 ( X  ii. X + H2O ( Y 

20.
The percent composition of Hydrogen, Sulphar and Oxygen in Y are respectively ([Sylhet Board 2015]

a
1.12%,  35.95%, 62.92% 

b
2.04%, 32.65%, 65.30% 

c
2.43%, 39.02%, 58.53% 


d
3.44%, 55.17%, 41.37% 


eq \o((,c)
21.
In the reaction of the stem ([Sylhet Board 2015]

i.
X is a gas with pungent smell 


ii.
Y creates acid rain 


iii.
Y produced Olium after mixing with water 


Which one is correct?


a
ii
b
i & ii
c
ii & iii
d
i, ii & iii
eq \o((,b)
22.
What is the right order of reactiviy series? 
[Sylhet Board 2015]

a
Na > Ca > Al > Zn 
b
Ca > Na > Al > Zn 

c
Ca > Al > Na > Zn 
d
Na > Al > Ca > Zn 
eq \o((,a)
23.
Which one is the formula of Gypsum? 
[Jessore Board 2015]

a
CuSO4.5H2O
b
CaSO4.2H2O


c
ZnSO4.7H2O
d
MgSO4.H2O
eq \o((,b)
24.
Which two metals are used in the preparation of metal alloy Brass? [Jessore Board 2015]

a
Copper and Zinc
b
Iron and Copper


c
tin and Copper
d
Chromium and Copper
eq \o((,a)
Answer the questions 25 and 30 from the following stem :

H2SO4 + A (( B 

A is the oxide of sulphur where the maximum valency of sulphur is present.

25.
How many lone pair electron are in sulphur of the compound A? [Barisal Board 2015]

a
3
b
2
c
1
d
0
eq \o((,d)
26.
How much gram of one mole of B is? [Barisal Board 2015]

a
178 gm
b
146 gm
c
122 gm
d
90 gm
eq \o((,a)
27.
Copper slag has –  [Barisal Board 2015]

i.
CuCO3
ii.
CuSO4 


iii.
Cu(OH)2 


Which one of the following is correct?

a
i & ii 
b
ii & iii
c
i & iii
d
i, ii & iii
eq \o((,c)
28.
Which compound is produced by the dissociating of the compound on slicing of onions? [Barisal Board 2015]

a
SO2
b
CO2
c
CO
d
SO3
eq \o((,a)
29.
What is the percent composition of Tin in Bronze?
[Barisal Board 2015]

a
90%
b
65%
c
35%
d
10%
eq \o((,d)
30.
What is the formula of celcoisite? [Barisal Board 2015]

a
ZnS
b
Cu2S
c
NiS
d
PbS
eq \o((,b)
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31.
Which is called china clay? [Mirzapur Cadet-15]

a
kaolin
b
bauxite


c
hematite
d
magnetite
eq \o((,a)
32.
Which one of the metals is at the top of the reactivity series? [Mirzapur Cadet-15]

a
Na
b
Mg


c
Zn
d
Ca
eq \o((,a)
33.
Which one is the ore of zinc? [Mirzapur Cadet-15]

a
calamine
b
bauxite


c
hematite
d
galena
eq \o((,a)
34.
Calamine is the ore of ( [Mymensingh Girls' Cadet-15]  


a
Copper
b
Zinc


c
Nitrogen
d
Aluminum
eq \o((,b)
35.
Calamine is ( [Rajshahi Cadet-15] 


a
ZnCO3
b
Fe3O4

c
HgS
d
CaCO
eq \o((,a)
36.
The ore without magnetic property is ( 

[Rajshahi Cadet-15]

a
F2O3
b
TiO2

c
FeWO4
d
FeO.Cr2O3
eq \o((,a)
37.
Which is active metal? [Joypurhat Girls' Cadet-15]

a
Mg
b
Al


c
Fe
d
Cu
eq \o((,a)
38.
What is Galana? [Rangpur Cadet-15]

a
HgS
b
ZnS


c
PbS
d
Cu2S
eq \o((,c)
39.
Brass is an alloy of ( [Rangpur Cadet-15]

a
iron and carbon
b
copper and zinc


c
tin and copper
d
aluminium, tin and zinc 
eq \o((,b)
40.
Which of the following Metal Extract heat reduction of Sulphide or Carbonate ores?  [Comilla Cadet-15]

a
Cu
b
Fe


c
Al
d
Ca
eq \o((,a)
41.
Which of the following is the ore of thorium? 

[Feni Girls' Cadet-15]

a
Monanzite
b
Zircon


c
Rutile
d
Limonite
eq \o((,a)
42.
What is the formula of gypsum? [Feni Girls' Cadet-15]

a
(CaSO4)2.H2O
b
CaSO4.H2O


c
CaSO4.2H2O
d
CaSO4.H2O
eq \o((,c)
43.
Which one is the formula of the ore Bauxite?

 [Faujdarhat Cadet-15]

a
Al2O3, 2HO
b
ZnCO3

c
ZnS
d
HgS
eq \o((,a)
44.
Melting point of which element is very high?

 [Faujdarhat Cadet-15]

a
Phosphorous
b
Sulhper


c
Silicon
d
Chlorine
eq \o((,c)
45.
Which one is the metalic mixture (alloy) of Brass?

 [Sylhet Cadet-15]

a
Zn, Cu
b
Fe, Cu


c
Zn, Fe
d
Ni, Cu
eq \o((,a)
46.
What is the melting of sulphur? [Jhenidah Cadet-15]

a
119(C
b
109(C


c
191(C
d
129(C
eq \o((,a)
47.
Which are inert metal? [Jhenidah Cadet-15]

a
Ag, Hg
b
Zn, Cd


c
Au, Pt
d
Co, Ni
eq \o((,c)
48.
Which one is China Clay? [Jhenidah Cadet-15]

a
Bauxite
b
Kaolin


c
Cinnabar
d
Calamine
eq \o((,b)
49.
Which one is olium? [Jhenidah Cadet-15]  


a
H2SO3 
b
H2SO4

c
HPO4
d
H2S2O7
eq \o((,d)
50.
In which compound roasting is applied? [Barisal Cadet-15]

a
PbO
b
ZnS


c
ZnO
d
ZnSO4
eq \o((,b)
51.
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[Barisal Cadet-15]

What is the main product of anode in the above stem fig?


a
NaOH
b
Cl2

c
Na2CO3
d
Na
eq \o((,a)
52.
Which one is Galana?  
[Mirzapur Cadet-14]

a
PbS 
b
CaO 


c
ZnS 
d
Fe2O3 

eq \o((,a)
53.
What is composition of Carbon in Steel?  



[Mirzapur Cadet-14]

a
1% 
b
2% 


c
3% 
d
6% 

eq \o((,a)
54.
Which is the symbol of tin?  
 [Mirzapur Cadet-14]

a
Sn 
b
Sa   


c
Tn 
d
Pt 

eq \o((,a)
55.
Which is the formula of Quartz?  



[Mymensingh Girls' Cadet-14]

a
CaCO3 
b
SiO2 


c
Na2SiO3 
d
Fe2O3 

eq \o((,b)
56.
Which is the symbol of Zirconium?  



[Mymensingh Girls' Cadet-14]

a
Zi 
b
Zn 


c
Zr 
d
Zc 

eq \o((,c)
57.
Which slag is produced during the  extraction of copper?  


[Rajshahi Cadet-14]


a
CuSiO3 
b
FeSiO3

c
CaSiO3 
d
MnSiO3 

eq \o((,b)
58.
Which metal extracted by carbon reduction process?  


[Pabna Cadet-14] 


a
Na 
b
Cu 


c
 Al 
d
 Ca 

eq \o((,b)
59.
Which is acidic flux? 


[Joypurhat Girls' Cadet-14]

a
MnO
b
SiO2 


c
CaO
d
FeO

eq \o((,b)
60.
Why copper or silver is mixed with gold to make ornaments?  


[Joypurhat Girls' Cadet-14]

a
It reduces the cost of ornaments 


b
It increases durability of ornaments 


c
It reduces the cost of gold


d
Pure gold is soft



eq \o((,d)
61.
Which of the following is non metal?  



[Joypurhat Girls' Cadet-14]

a
S
b
Rb


c
Zn
d
Si

eq \o((,a)
62.
What is the amount of H2SO4 in 10% H2SO4?  



[Joypurhat Girls' Cadet-14]

a
10g 
b
90g 
c
40g 
d
100g 
eq \o((,d)
63.
What is steel?
[Rangpur Cadet-14]


a
Pure iron
b
An element


c
An alloy of iron
d
An ore of iron

eq \o((,c)
64.
Which ion will be reduced first according to reactivity series?


[Rangpur Cadet-14]


a
Ca2+
b
Cu2+


c
Fe2+
d
Ag+

eq \o((,d)
65.
What is the formula of dolomite?
[Comilla Cadet-14]

a
MgSO4. 10H2O
b
CaSO4.2H2O

c
CaCO3.MgCO3
d
MgSO4

eq \o((,c)
66.
What is the formula of dolomite?
[Comilla Cadet-14]

a
MgSO4.10H2O
b
CaSO4.2H2O

c
CaCO3.MgCO3
d
MgSO4

eq \o((,c)
67.
What is composition of Nickel in rust less steel?  



[Feni Girls' Cadet-14] 


a
1% 
b
8% 


c
18% 
d
28% 

eq \o((,b)
68.
What is the formula of cromite? 
[Feni Girls' Cadet-14] 


a
Fe2O3.Cr2O3
b
Cr2O3 


c
FeO3.Cr2.O3 
d
FeO.Cr2O3

eq \o((,d) 

69.
What is the formula of Craolite?  
[Faujdarhat Cadet-14]

a
Na3AlO3
b
Na3AlF6 


c
NaAlO2 
d
Al2O3.2H2O 

eq \o((,b)
70.
Which one is present in stainless steel?  



[Faujdarhat Cadet-14]

a
Cupper 
b
Tin 


c
Zinc 
d
Carbon

eq \o((,d) 

71.
Which one is the correct order according to their chemical activity?
[Sylhet Cadet-14]

a
Cu+2 > Zn+2 > Pb+2 > Mn+2


b
Mn+2 > Zn+2 > Pb+2 > Cu+2


c
Pb+2 > Mn+2 > Zn+2 > > Cu+2


d
Mn+2 > Pb+2 > Cu+2 > Zn+2

eq \o((,b)
72.
Which sample of gold is more soft in Karate?



[Sylhet Cadet-14]

a
18
b
21


c
22
d
24

eq \o((,d)
73.
Which one is less reactive? 
[Jhenidah Cadet-14] 


a
Mg 
b
Zn 


c
Pb 
d
Cu 

eq \o((,d)
74.
Which one is zinc balnd?  


[Jhenidah Cadet-14] 


a
ZnCO3 
b
ZnCl2 


c
ZnS 
d
ZnSO4 

eq \o((,c)
75.
In stainless steel, how much chromium is there?  



[Jhenidah Cadet-14] 


a
74
b
18


c
65
d
35

eq \o((,b)
76.
What is the formula of dolomite? 
[Barisal Cadet-14]

a
CaCO3
b
CaCO3.MgCO3 


c
CaSO4.2H2O 
d
CaCO3.CaSO4 

eq \o((,b)
77.
Which one is correct for chemical reactivity of metal & metal extraction? 

[Barisal Cadet-14]

a
Ca2+ > Li+ > Mg2+
b
Ca2+ > K–1 > Na+ 


c
Zn2+ > Mr2+ > Fe2+ 
d
Ca2+ > Pb2+ > Ag+ 

eq \o((,a)
78.
98% H2SO4 absorb SO3 and added required water for dilution? Because sulphuric acid--  
[Barisal Cadet-14]

a
From deep mist with water vapor


b
Low temperature evolued 


c
Hydrating agent 


d
None 



eq \o((,a)
79.
Some reactions are given bellow:


i.
CO2 + C = 2CO



ii.
Fe2O3 + 3CO = 2Fe + 3CO2

iii.
CaO + SiO2 = CaSiO3 [Mymensingh Girls' Cadet-15]

Which one of the following is correct?

a
i and ii
b
i and iii


c
ii
d
iii
eq \o((,b)
80.
Soot is (  [Rajshahi Cadet-15]

i.
Carbon particles

ii.
Harmful for health


iii.
Layer of sulfur

Which one of the following is correct?

a
i & iii
b
i. ii & iii


c
ii & iii
d
i & ii
eq \o((,d)
81.
The characteristics of SO2, CO2 and H2S (
 [Joypurhat Girls' Cadet-15]

i.
boiling point



ii.
volume


iii.
mass


Which one of the following is correct?

a
i & ii
b
ii & iii


c
i & iii
d
i, ii & iii
eq \o((,d)
82.
H2S is ( [Jhenidah Cadet-15]

i.
gas
ii.
acid


iii.
base


Which one correct?

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,a)
83.
Percentage of metals in stainless steel ( [Barisal Cadet-15]

i.
Fe 74%
ii.
Cr 18%


iii.
Nickel 8%


Which one of the following is correct?

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,d)
84.
Bronze contains (
[Rajshahi Cadet-14]


i.
Cu



ii.
Zinc 


iii.
Tin 


Which one of the following is correct?

a
i, iii 
b
ii, iii


c
i, ii
d
i, ii, iii

eq \o((,a)
85.
Properties of metal


[Rajshahi Cadet-14]


i.
Metals are conductor of heat and electricity  



ii.
Metals are lustrous  


iii.
Metals are malleable & ductile  


Which one of the following is correct?

a
i, ii,iii 
b
i, ii


c
i, iii
d
ii, iii

eq \o((,a)
86.
For duralumin metal alloy, composition of different element is 


[Barisal Cadet-14]

i.
Al–80% 



ii.
Cu–4%  


iii.
Mg, Mn & Fe – 1%  


Which one of the following is correct?

a
i 
b
ii


c
i, ii
d
ii, iii

eq \o((,d)
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	(((  Introduction ( Text page-155


(
Bijoypur, Gopalpur from the Durgapur subdistrict of the Netrokona district are the renowned tourist spot of Bangladesh which contain hills of white soil. 

(
The other name of white soil is China Clay.

(
The white soil is high in alluminium.

(
The soil can be white, black, gray or red colored for containing different minerals.

( General Multiple Choice Questions and Answers
87.
Which district contains kaolin? (knowledge)

a
Dinajpur
b
Tangail


c
Sylhet
d
Netrokona
eq \o((,d)
88.
Which is called China Clay? (knowledge)

a
bauxite
b
kaolin


c
sinber
d
calamine
eq \o((,b)
89.
In Bangladesh where is the hill of white soil?
(knowledge)

a
Sylhet
b
Chittagong


c
Madhupur
d
Netrokona
eq \o((,d)
90.
Which of the soil did the people of China use?
(knowledge)

a
white
b
red


c
black
d
gray
eq \o((,a)
91.
What is reason of the soil to be of different color?
(conceptual)

a
absence of water


b
presence of color


c
presence of different minerals


d
presence of water 


eq \o((,c)
( Multiple Completion Based questions-answers
92.
The compound kaolin( (conceptual)

i.
one kind of soil


ii.
used in ceramic factory


iii.
known as China Clay


Which one of the following is correct?


a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,d)
( Situation set Based Questions-Answers
Answer the question no. 93 and 94 from the extract

In Bijoypur of Bangladesh mineral A is found which was used in China as porcelain clay.

93.
In which element A is enriched? (conceptual)

a
Al
b
Fe


c
Cu
d
Zn
eq \o((,a)
94.
Mineral 'A' which is mention in stem-(higher skill)

i.
known as China Clay


ii.
found in Madhupur


iii.
used in ceramic factory


Which one of the following is correct?


a
  i and ii
b
  i and iii


c
  ii and iii
d
  i, ii and iii
eq \o((,b)

	(((  10.1 Mineral resources ( Text page-156


(
The earth surface contains oxygen, silicon (29%), alluminium (8%), iron (5%), calcium (4%), potassium (3%), sodium (3%) and magnesium (2%).  

(
The reactive metals are found in nature as sand (quartz, silicon di oxide), eatable salt (sodium chloride NaCl), chalk (calcium carbonate, CaCO3).

(
Less reactive metals like silver (Ag), copper (Cu), zinc (Zn), Tin (Sn) lead are scarce in the nature. So they are considered as valuable.

(
About three fourth of the 98 element in nature is metal.

(
The properties of metal are malleability, flexibility, brightness, conductivity, metallic sound, high melting and boiling point, high density.

( General Multiple Choice Questions and Answers
95.
Which one of the following is extracted using electrolysis? (conceptual)

a
K
b
Cu


c
Fe
d
Zn
eq \o((,a)
96.
Which metal is found in highest amount in the earth surface? (knowledge)

a
Fe
b
Al


c
Si
d
O2
eq \o((,d)
97.
Considering availability in the earth surface which order is correct? (knowledge)

a
O2>Si>Al>Fe
b
Si>Al>Fe>O2

c
Al>Fe>O2>Si
d
Fe>Al>Si>O2
eq \o((,a)
98.
What is the amount of Al in earth surface? (knowledge)

a
5%
b
6%


c
7%
d
8%
eq \o((,d)
99.
What is the amount of Ca in earth surface? (knowledge)

a
3%
b
4%


c
5%
d
6%
eq \o((,b)
100.
What is the amount of Fe in earth surface? (knowledge)

a
4%
b
5%


c
6%
d
7%
eq \o((,b)
101.
Which one is the formula of sand or quartz? (knowledge)

a
CaC
b
Si O2

c
ZnS
d
Al2 O2
eq \o((,b)
102.
Which one is the formula of limestone?  (knowledge)

a
CaCO3
b
MgCO2

c
SiO2
d
CaSiO2
eq \o((,a)
103.
Which metal is rare in nature? (knowledge)

a
Cu
b
Zn


c
Pb
d
Au
eq \o((,d)
104.
Which one is non-reactive metal? (knowledge)

a
Zn
b
Au
c
Sn
d
Pb
eq \o((,b)
105.
The number of elements found in the earth? (knowledge)

a
92
b
98
c
105
d
110
eq \o((,b)
106.
How much is the share of the metals in the element of earth? (knowledge)

a
1/4
b
2/4
c
 3/4
d
3.5/4
eq \o((,c)
107.
Which one of the non metals is found freely in the earth surface? (knowledge)

a
sulfur
b
nitrogen


c
oxygen
d
phosphorus
eq \o((,a)
108.
Which one is the property of Na? (knowledge)

a
low density
b
brittle


c
non heat conductive
d
high melting point
eq \o((,d)
( Multiple Completion Based questions-answers
109.
K, Na, Al elements -


i.
heat and electricity conductive


ii.
high melting and boiling point


iii.
can be given to any shape


Which one of the following is correct?


a
i & ii
b
i & iii
c
ii & iii
d
i, ii & iii
eq \o((,d)
( Situation set Based Questions-Answers
Look at the following figure and answer the questions 110-112

[image: image7.emf] 

W 5%   Z 8%  

Y 27%  

X 46%  

Others  


110.
What is the name of the X element? (conceptual)

a
nitrogen
b
oxygen


c
iron
d
aluminium
eq \o((,b)
111.
Which ore is produced from the combination of X and Y? (application)

a
chalk
b
silica


c
hematite
d
bauxite
eq \o((,b)
112.
Which one is di-atomic? (higher skill)

a
X
b
Y


c
Z
d
W
eq \o((,a)
Look at the following table and answer the question 113 and 114
	Element
	Found in Nature
	Reactivity

	A
	Almost rare
	Very low

	B
	46%
	High oxidizing property

	Na
	C
	Highly reactive


113.
What is the amount of C? (conceptual)

a
3%
b
8%


c
5%
d
2%
eq \o((,a)
114.
The element B-(application)

i.
metal like A


ii.
respiration is impossible without it


iii.
found in nature freely


Which one of the following is correct?


a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iv
eq \o((,c)
	(((  10.2 Rock ( Text page-156


(
Rock is formed from the mixure of different minerals. 

(
Chalk, washed by rain water gets stored under sea and makes sand-stone after coagulation.

(
Calcium carbonate makes rock mixing with cementic substances. 

(
The rock melted through heat under the earth surface is called magma that condensed into hard rock.

( General Multiple Choice Questions and Answers
115.
Which serial is correct structurally? (conceptual)

a
mineral> particle> rock


b
particle> rock> mineral


c
rock> mineral> particle


d
rock> particle> mineral


eq \o((,a)
116.
Which is found in abundant in dead sea moss?  (knowledge)

a
CaCO3
b
Al2 O2

c
PbS
d
HgS
eq \o((,a)
( Multiple Completion Based questions-answers
117.
The compound CaCO3( (conceptual)
       i.
falls in sea through rain water

       ii.
found from dead sea moss also

       iii.
found in melted condition also

     Which one of the following is correct?


a
i & ii
b
i & iii


c
ii & iii
d
i, ii &iii
eq \o((,a)
118.
The rock( (conceptual)

i.
forms from the mixture of different particles


ii.
decays for the wave, temperature etc


iii.
melt in high heat under earth surface


Which one of the following is correct?


a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,d)
( Situation set Based Questions-Answers
Read the passage bellow and answer the question 119 and 120
The rock is converted to solid state through heat from melting state as a result of condensation.

119.
What is the name of melting state? (conceptual)

a
magma
b
mineral substance


c
rock
d
stone
eq \o((,a)
120.
Solid substance in the stem( (application)

i. 
is collected from magma


ii. 
igneous rock


iii.
sedimentary rock


Which one of the following is correct?


a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,a)
	(((  10.3 Experiment of different layer information ( Text page-157


( Situation set Based Questions-Answers
Read the extract and answer the question 121 and 122
Water is taken in two bikers. Soil is taken in one and clean sand is taken in another. After some time they are observed.

121.
What will happen in the sand mixed bikar? (application)

a
all the sand would be mixed with water.


b
dand would be scattered in the water.


c
all sand would be lying below the water.


d
most of the sand would below lying below the water


eq \o((,C)
122.
In the soil mixed biker( (higher skill)

i. 
the heavy particle of soil would be lying at the bottom of the bikar


ii. 
the lighter and smaller particles would be mixed with water


iii.
all the particles would be lying at the bottom and the water above would be clear.


Which one of the following is correct?


a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,a)
	(((  10.4 Mineral ( Text page-157


(
Some valuable metals and non metals are found in the earth surface as free or compound material. These are known as minerals. 
(
The classification of minerals

( General Multiple Choice Questions and Answers
123.
How many kinds of minerals considering element and compound? (knowledge)

a
 2
b
 3


c
4
d
5
eq \o((,a)
124.
How many kinds of minerals considering physical condition? (knowledge)

a 
2
b
3


c
4
d
5
eq \o((,b)
125.
Which one is liquid mineral? (knowledge)

a 
sulfur
b
 bauxite


c
 mercury
d
 magnetite
eq \o((,c)
126.
Which one is fundamental mineral? (knowledge)

a
magnetite
b
 bauxite


c
galena 
d
 sudpher
eq \o((,d)
127.
Which one is liquid mineral? (conceptual)

a
magnetite
b
 bauxite


c
petroleum
d
 sulfur
eq \o((,c)
128.
Which one is liquid mineral? (conceptual)

a
Au
b
C


c
S
d
Hg
eq \o((,d)
( Multiple Completion Based questions-answers
129.
The substance sulfur( (application)

i.
one of the hard materials


ii.
found as fundamental mineral in nature


iii.
used for producing anhydrant


Which one of the following is correct?


a
I & ii
b
I & iii


c
Ii & iii
d
I, ii &iii
eq \o((,d)
130.
Among the minerals( (application)

i.
gold is hard


ii.
remains in three state


iii.
remains as fundamental and compound substances

Which one of the following is correct?


a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,d)
( Situation set Based Questions-Answers
Read the following reactive and answer the question 131-133
Cu2 S + 2Cu2 O = 6Cu + SO2 

131.
What is the name of the ore in the stem?


(knowledge)

a
blend
b
pyrite


c
chalcocite
d
perforite
eq \o((,c)
132.
What is the type of the reaction described in the stem? (conceptual)

a
redox
b
heat extraction


c
heat oxidation
d
self-reduction
eq \o((,d)
133.
For the reaction indicated in the stem( (higher skill)

i.
The reaction occurs in two steps


ii.
In the reaction transfer of 6 electrons happen


iii.
The oxidation and reduction of copper occur simultaneously


Which one the following is correct?


a
i & ii
b
i & iii


c
ii & iii
d
i, ii, & iii
eq \o((,a)
Read the following passage and answer the questions no. 134-136:

Metal alloy is much more useful than the metal. The iron metal alloy is formed by mixing 6X, 28Y and other metals with iron. 

134.
What is the name of the metal alloy described in the stem? (knowledge)

a
brass
b
steal


c
stainless steel
d
bronze
eq \o((,c)
135.
Which one of the following increases the hardness of the alloy? (conceptual)

a
Fe
b
Ni


c
Cr
d
C
eq \o((,b)
136.
Which one of the following hinders the material from rust? (application)

a
Fe
b
Cr


c
C
d
Ni
eq \o((,b)
Look at the following table and answer the questions 137 and 140:

	Mineral
	Use
	State

	F
	Producing H2SO4
	Solid

	B
	For cooking
	Gas

	Limonite
	D
	C


137.
Which of the following is F? (conceptual)

a
sulfur
b
iron


c
water
d
hydrogen
eq \o((,a)
138.
The B of the stem( (application)

i.
Known as natural gas


ii.
Used to produce C


iii.
Gas although D is solid


Which one of the following is correct?


a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,b)
139.
Which one of the following is as like as A?


a
gold
b
bauxite


c
petroleum
d
duralumin
eq \o((,c)
140.
The C of the stem( (application)

I.
polymorphous element


ii.
B is similar


iii.
fundamental mineral although B is compound mineral


Which one of the following is correct?


a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,b)
	(((  10.5
Position of mineral resources 
( Text page-157


(
Earth surface and below earth surface both are sources of minerals

(
In Bijoypur of Netrokona white soil or kaolin remains as  hillock

(
In the sand of Cox's Bazar sea beach zircon, rutile, monazite etc valuable minerals remain which are the ores of zirconium, titanium and thorium respectively.

(
The mineral of iron- hematite, mineral of alluminium- bauxite and coal remain in the earth surface.

( General Multiple Choice Questions and Answers
141.
Hematite is the ore of which metal? (knowledge)

a
iron
b
aluminium


c
titanium
d
thorium
eq \o((,a)
142.
Which one is the ore of titanium? (knowledge)

a
zircon
b
rutail


c
monazite
d
bauxite
eq \o((,b)
143.
Which one is found in the Cox’s bazar sea beach?
(knowledge)

a
zircon
b
sulfur


c
magma
d
bauxite
eq \o((,a)
144.
What is the name of substances which get no chemical changes when electricity passes through them? (knowledge)

a
Metal conductive
b
Non-electrolysis


c
Electrolysis 


d
Metal non-conductive


eq \o((,a)
145.
If two platinum wires is submerged in acid mixed water then existence of current could be observed connecting the negative end with which one of the following? (conceptual)

a
ameter
b
voltmeter


c
potentiometer
d
balb
eq \o((,a)
146.
If platinum anode is used for Copper sulfate analysis which one of the following is not produced?
(higher skill)

a
Copper metal
b
Oxygen


c
Copper sulfate 
d
Sulfuric acid
eq \o((,c)
147.
Which one is metal and its ore? (conceptual)

a
aluminium(bauxite


b
iron(chelcocite


c
titanium(megnatite


d
zirconium(monazite


eq \o((,a)
( Multiple Completion Based questions-answers
148.
During electrolysis for gathering one mole copper needs( (higher skill)

i.
2 mole electron


ii.
 96500 coulomb charge


iii.
2 F charge


 Which one the following is correct? 


a
i & ii
b
i & iii


c
ii & iii
d
i, ii , & iii
eq \o((,b)
149.
Minerals( (conceptual)

i.
Remain below earth surface


ii.
Remain on the earth surface


iii.
All the ores are minerals


Which one the following is correct? 


a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,d)
150.
Hematite( (higher skill)

i.
A mineral like mercury


ii.
Main ore of iron


iii.
A mineral like sulfur


Which one of the following is correct?


a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,c)
151.
From the Cox’sbazar sea beach( (application)

i.
Ore of zirconium is zircon


ii.
Bauxite is found


iii.
Monazite is found


Which one of the following is correct?


a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,b)
152.
Monazite( (higher skill)

i.
Ore of thorium


ii.
is found in Cox’sbazar sea beach


iii.
Ore of titanium


Which one of the following is correct?


a
i & ii
b
i & iii
c
ii & iii
d
I, ii & iii
eq \o((,a)
( Situation set Based Questions-Answers
Look at the following table and answer the question 153 and 154:
	Mineral
	Element

	Rutail
	A

	B
	Thorium

	C
	Al


153.
Which one is C? (conceptual)

a
bauxite
b
kaolin


c
magnetite
d
galena
eq \o((,a)
154.
B of the stem( (application)

i.
A is found from the analysis


ii.
is found from the sand of Cox’s bazar sea beach


iii.
thorium is found from it and Titanium is found from rutail


Which one of the following is correct?


a
i & ii
b
i & iii


c
ii & iii
d
I, ii & iii
eq \o((,c)
	(((   10.6 Ore ( Text page-158


(
The minerals from which metals can be extracted beneficially are ores.
(
The ores found in the nature have definite chemical substances
(
Although magnetite remains always pure but bauxite remains always wet.
(
Sand, stone, clay and other unnecessary elements remain as adulterants in ores.

( General Multiple Choice Questions and Answers
 155. The minerals from which metals can be extracted beneficially are called( (knowledge)

a
rock
b
ore


c
magma
d
minerals slag
eq \o((,b)
156.
Which one is the formula of line stone?  (knowledge)

a
CaO
b
Ca(OH)​2

c
CaCO3
d
CaSO4
eq \o((,c)
157.
Which type of mineral is nonane? (knowledge)

a
fundamental
b
gas


c
solid
d
oiquid
eq \o((,d)
158.
Which one of the following is pure ore? (conceptual)

a
bauxite
b
magnetite


c
hematite
d
monazite
eq \o((,b)
159.
Which type of remains always wet? (knowledge)

a
zircon
b
aluminium


c
iron
d
titanium
eq \o((,b)
( Multiple Completion Based questions-answers
160.
Ores( (conceptual)

i.
contain definite chemical substances


ii.
metals can be extracted beneficially from it


iii.
the adulterants are called metal slag

Which one of the following is correct?


a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,d)
( Situation set Based Questions-Answers
 Read the following stem and answer the question 161 and 162:
Adulterant A remains with all the ores, The substance B always remains in the natural ore bauxite, which makes the CuSO4 blue.

161.
Which one of the following is B? (conceptual)

a
Water
b
Sand


c
Stone
d
Clay
eq \o((,a)
162.
The A of the stem( (application)

i.
During the extraction of metals from ores become metal slag

ii.
is sand , clay, stone


iii.
and metal slag

Which one of the following is B?


a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,a)
	((( 10.7 Extraction of metal ( Text page-158


(
There are five steps of metal extraction- 

1. 
Blender of ores

2. 
Condensation of ore

3. 
To transform it into oxide

4. 
To transform it into free metal

5. 
Purification of metal

(
The ores found in the nature are firstly turned in small pieces through jaw crusher and then turned into powder through ball crusher.

(
From the blended ore the adulterants are removed through gravity force, oil foam floating system, magnetic differentiation or chemical method. 
(
The specific gravity of ore and its mineral slag are different.
(
Sulfides are condensed through, oil foam floating system

(
In this method the ore absorbed into oil float on the water surface as foam.
(
Chromite: FeO.Cr2O3, wolframite: FeWO4, Rutaile: TiO2 etc magnetic substances are condensed through magnetic separated.
(
If bauxite added to sodium hydroxide and heated  to 1500-2000 degree centigrade, bauxite is removed and soluble mineral slag is separated
(
The condensed ore heated below the melting point in the presence of air. As a result the organic substances and water vapor are removed.

(
For the heating of sulfide in presence of air different mineral slag like sulfur, arsenic, phosphorus are removed as oxide. 

(
Lithium, potassium, calcium, sodium, magnesium, aliminium are produced through the electrolysis of ore or salt.

(
Manganise, zinc, chromium and iron are produced through the reduction by coal or carbon mono oxide.

(
Lead, copper, silver, mercury, platinum, gold etc are found freely in the nature or produced through the heating of ore of carbonate or sulfide.

(
The ores of zinc are zinc blend (ZnS), ore of lead is galena (PbS), ore of iron hematite (2Fe2O3. 3H2O), the ore copper is chalcosite (Cu2S).

(
Copper is produced from the chalcosite through self reduction.


2Cu2S + O2 ( 2Cu2O + 2SO2

Cu2 S + 2Cu2O (( 6Cu + SO2
(
The melted metal slag called is lighter than metal, so can be separated easily. That’s why this method is melting. 
( General Multiple Choice Questions and Answers
163.
What is the number of steps of extracting metal from the ore? (knowledge)

a
3
b
4


c
5
d
6
eq \o((,c)
164.
Which one of the following needs to be extracted through electrolysis? (conceptual)

a
K
b
Cu


c
Fe
d
Zn
eq \o((,b)
165.
During metal extraction ore is converted into which one of the following? (conceptual)

a
sulfide
b
oxide


c
phosphide
d
nitride
eq \o((,b)
166.
What is the first step metal extraction?  (knowledge)

a
blender
b
condensation


c
purification
d
washing
eq \o((,a)
167.
In which step the mineral slag is removed from the ore? (knowledge)

a
Blender
b
Condensation


c
Purification
d
Washing
eq \o((,b)
168.
Which one is the formula of wolframite?  (knowledge)

a
Fe WO4
b
Fe2 WO4


c
Fe2 WO2
d
FeWO2
eq \o((,a)
169.
Which one is the formula of bauxite? (knowledge)

a
Al2O2. H2O.
b
Al2O3.2H2 O


c
Al2O2.3H2O
d 
Al2O2
eq \o((,b)
170.
Which one is the formula of hematite? (knowledge)

a
Fe2O2
b
Fe2O2.H2O

c
Fe2O4.2H2 O
d
Fe2O3.3H2O
eq \o((,d)


171.
Which one is the formula of galena? (knowledge)

a
ZnS
b
PbS


c
CuS
d
FeS
eq \o((,b)
172.
How can be Mg metal produced? (knowledge)

a
melting of ore


b
reduction of the ore by carbon


c
electrolysis of the ore


d
heating of the ore


eq \o((,c)
173.
Which one of the following is not the process of condensation? (knowledge)

a
gravity force
b
gravitation force


c
oil foam floating system
d
magnetic process
eq \o((,b)
174.
Which method is used for the condensation of sulfide ore? (knowledge)

a
gravity force


b
gravitation force


c
oil foam floating system

d
magnetic process


eq \o((,c)
175.
Which one is the formula of rutaile? (knowledge)

a
Al2O2.2H2 O
b
TiO2

c
SiO2
d
FeO. Cr2O2 
eq \o((,b)
176.
Which one of the following is not the ore of magnetic property? (knowledge)

a
cromite
b
ulframite


c
rutaile
d
bauxite
eq \o((,d)
177.
Which one is the formula of chromite?  (knowledge)

a
FeO. Cr2O2
b
 Cr2O2

c
PbCr2O4
d
K2Cr2O7
eq \o((,a)
178.
Which one of the following is produced if bauxite is heated with NaOH? (application)

a
Al (OH)3
b
Al2O3

c
Na3AlO3
d
Al2O3.H2O
eq \o((,c)
179.
Which one is the formula of alumina? (knowledge)

a
Al2O3
b
Al2O3. H2O

c
Al2O3. 2H2O
d
Al2O3. 3H2O
eq \o((,a)
180.
Which one is the heat oxidation system? (conceptual)

a
CaCO3  eq \o((,(() CaO + CO2

b
Al2O3   eq \o((,(() Al2O3 + O2

c
2Fe2O3  eq \o((,(() Fe + O2

d
2ZnS + 3O2  eq \o((,(() 2ZnO + 2SO2
eq \o((,d)
181.
Which one of the following is extracted through the process carbon reduction? (conceptual)

a
Al
b
Na


c
Fe
d
Ca
eq \o((,c)
182.
Which one is correct considering reactivity series? 

(conceptual)

a
Ca>Na>Al>Zn
b
Ca>Al>Na>Zn


c
Na>Ca>Al>Zn
d
Na>Al>Ca>Zn
eq \o((,a)
183.
For which metal extraction self reduction occurs?
(conceptual)

a
Cu
b
Al


c
Fe
d
Ca
eq \o((,a)
184.
Which one following remains at the top of activity series? (conceptual)

a
Na
b
Li


c
Na
d
Au 
eq \o((,b)
185.
Which one of the following can be found as fundamental element? (conceptual)

a
Na
b
Zn


c
Ca
d
Au
eq \o((,d)
186.
Which one following remains at the bottom of activity series? (conceptual)

a
Zn
b
Au


c
Cr
d
Fe
eq \o((,b)
187.
How is Mn metal produced? (knowledge)

a
electrolysis of the ore


b
reduction by carbon


c
heat oxidation of the ore


d
purification of the ore


eq \o((,b)
188.
How is Hg metal produced? (knowledge)

a
electrolysis of the ore


b
reduction by carbon


c
heat oxidation of the ore


d
purification of the ore


eq \o((,b)
189.
How much does the metal get purified after electrolysis? (knowledge)

a
78%
b
99.9%


c
99%
d
98.9%
eq \o((,b)
190.
What is called the 98% pure copper during copper extraction? (knowledge)

a
Mat copper
b
Spelter copper


c
Blister copper
d
Blonded copper
eq \o((,c)
191.
What is the formula of copper pyrite?  (knowledge)

a
Cu2FeS
b
CuFe2S


c
CuFeS2
d
FeS2
eq \o((,c)
192.
For which metal extraction heat oxidation process is necessary? (conceptual)

a
Al
b
Au


c
Cu
d
Na
eq \o((,c)
193.
For which metal extraction H2, Fe or Al is used as reductant? (conceptual)

a
Al
b
W


c
Fe
d
Cu
eq \o((,b)
194.
How much pure is copper as percentage founded from melting process? (knowledge)

a
90%
b
98%


c
99%
d
100%
eq \o((,b)
195.
Which one is the melting point of Na?  (knowledge)

a
600 degree centigrade


b
801 degree centigrade


c
1000 degree centigrade


d
2050 degree centigrade


eq \o((,b)
196.
Which one is the melting point of mixture of 40-42% NaCl and 58-60% CaCl2? (knowledge)

a
600 degree centigrade
b
801 degree centigrade


c
1000 degree centigrade


d
2050 degree centigrade


eq \o((,a)
197.
Which one is the melting point of aluminium oxide?
(knowledge)

a
1000 degree centigrade


b
2050 degree centigrade


c
2800 degree centigrade


d
3000 degree centigrade


eq \o((,b)
198.
Which one is the formula of cryolite? (knowledge)

a
Na2A1O2
b
Na3AlF6



c
NaAlO2
d
Al2O32H2O
eq \o((,b)
199.
Which one is the formula of chalcocite? (knowledge)

a
CuFeS2
b
Cu2 S


c
PbS
d
Fe2O2
eq \o((,b)
200.
Which one is the formula of limonite?  (knowledge)

a
Al2 H2O2
 b
Fe2O2.3H2 O


c
ZnCO2 
d
Fe2O4
eq \o((,b)
201.
Which one of the following metals comes from the ore called sinber? (knowledge)

a
lead
b
mercury


c
copper
d
calcium
eq \o((,b)
202.
Which one of the following metals comes from the ore called calamine? (knowledge)

a
mercury
b
zinc


c
calcium
d
copper
eq \o((,b)
203.
Which one of the following is the byproduct gas during copper extraction? (knowledge)

a
O2
b
SO2

c
As2SO2
d
SbO2
eq \o((,b)
204.
Which one is used as flux to remove mineral slag iron extraction? (knowledge)

a
Al2O2
b
SiO2

c
CaO
d
FeO
eq \o((,b)
205.
Which one is extracted in blast furnace?  (knowledge)

a
Ca
b
Al


c
Na
d
Fe
eq \o((,d)
( Multiple Completion Based questions-answers
206.
Bauxite contains as adulterant( (conceptual)

i.
ore of iron


ii.
ore of sodium


iii.
ore of titanium


Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,b)
207.
The transformation method of ore to metal oxide((conceptual)

i.
oil foam floating system
ii.
incineration


iii.
heat oxidation


Which one of the following is correct?


a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,c)
208.
Incineration method((conceptual)

i.
is done in the absence of air

ii.
ore transforms into metal oxide


iii.
is done for sulfide ore 


Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,a)
209.
Heat oxidation method( (application)

i.
the adulterants are removed as volatile oxide


ii.
is done in high temperature of melting point


iii.
generally done for the sulfide ore 

Which one of the following is correct?

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,b)

2PbO + C  eq \o((,((()  2Pb + CO2
210.
The reaction above( (conceptual)

i.
carbon reduction
ii.
smelting


iii.
heat oxidation


Which one of the following is correct?


a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,a)
211.
The melting process( (higher skill)

i.
for removing mineral slag flax is added

ii.
metal is separated through the reduction of metal oxide


iii.
as the metal slag is comparatively heavier the melted metal can be easily separated


Which one of the following is correct?

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,a)
212.
Mineral slag( (conceptual)

i.
Acidic
ii.
Basic


iii.
Neutral


Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,a)
( Situation set Based Questions-Answers
Look at the following figure and answer the question 213-215:


[image: image23.emf] 

Cathode  

H 2 SO 4   CuSO 4  

Impure Cu 

Anode  

+    


213.
How much copper as percentage can be found from the process described in the stem? (conceptual)

a
95%
b
98%


c
99%
d
99.9%
eq \o((,d)
214.
The reaction( (higher skill)

(i) CuSO4  eq \o((,((()  Cu+2+SO4–2

(ii) Cu+2 + 2e( (( Cu


(iii) Cu ( 2e( ( Cu+2

Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,d)
215.
What is the name of the above method? (conceptual)

a
melting
b
electrolysis


c
heat oxidation
d
vaporization
eq \o((,b)
Read the following stem and answer the questions 216-218:

A metal is extracted from the electrolysis of A oxide. As the melting point of A oxide is high, melting point is reduced by adding melting agent.

216.
Which one is the melting point of the oxide in the stem? (conceptual)

a
600 degree centigrade 

b
1000 degree centigrade


c
2050 degree centigrade


d
2800 degree centigrade


eq \o((,c)
217.
Which one is used to reduce the melting point of the oxide in the stem? (conceptual)

a
cryolite
b
hematite


c
magnetite
d
limonite
eq \o((,a)
218.
A from the stem((higher skill)

i.
more reactive than Mn


ii.
less reactive than Mn


iii.
graphite covered iron tank is used for extraction

Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,b)
Look at the following equation and answer the question 219 and 220:

A + O2 (( 2CuO + B

219.
Which one is the formula of B? (conceptual)

a
SO2
b
CO2

c
CO
d
H2O
eq \o((,a)
220.
The A from the stem((higher skill)

i.
the metal from it is more reactive than H


ii.
extracted from bauxite


iii.
99.9% metal is found from the electrolysis

Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,b)
Look at the following table and answer the question no. 221 and 222:
	Metal Alloy
	Substances
	Uses

	P
	Al               95%

Cu

Mn            0.4%

Mg  

C                 D
	Bicycle


221.
Which one is the value of D? (application)

a
0.1%
b
0.2%


c
0.4%
d
1%
eq \o((,d)
222.
The B from the stem( (higher skill)

i.
used for the making of the body of aero-plane


ii.
used for the making of parts of bicycle

iii.
35 % zinc is used for making it


Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,a)
	(((  10.8 Selected Alloy ( Text page-164


(
At first man extracted copper. The time period during 5000-3000 BC is called copper period
(
Bronze is made by mixing metal tin with copper. The time period during. 3000-1000 BC is called bronze period
(
The mixture of iron and carbon is called steel which is used for making rail wheel and line, engine, vehicle, crane, arms, knife etc.
(
Iron (74%), chromium (18%) and nikel (8%) combining together makes stain–less steal which is used to make knife, spoon, sink, jar, operation instrument etc.
(
Copper (65%) and zinc (35%) combining together forms bronze which is used to make ornaments, bearing, electric switch, boiler, jar etc.
(
On the surface of the instrument made from brass a copper colored cover is formed which is mainly a kind of salt [CuCO3.Cu(OH)2] that can be cleared with fruits rich organic acid.
(
On the iron or steal surface a redish brown colored brittle substance called rust is formed which is mainly aquatic iron oxide (Fe2O3.nH2O). Worldwide one billion dollar is spent for rust.
( General Multiple Choice Questions and Answers
223.
Which one of the metals man extracted at first?
(knowledge)

a
Na
b
Cu


c
Fe
d
Zn
eq \o((,b)
224.
What is called the time period B.C. 5000-3000?
(knowledge)

a
Gold period
b
Silver period


c
Bronze period
d
Copper period
eq \o((,d)
225.
What is amount 21carat gold? (knowledge)

a
86.5%
b
91.6%


c
93.61%
d
87.5%
eq \o((,d)
226.
What is amount 22carat gold? (knowledge)

a
86.5%
b
91.7%


c
93.5%
d
86.7%
eq \o((,b)
227.
Which metal alloy is used to make gorass? (knowledge)

a
bronze
b
brass


c
steel
d
duralumin
eq \o((,a)
228.
Which metal if mixed with copper increases the hardness of copper? (knowledge)

a
Fe
b
Zn


c
Sn
d
Ca
eq \o((,c)
229.
Which metal makes bronze if mixed with copper?
(knowledge)

a
Si
b
Sn


c
Sr
d
Sb
eq \o((,b)
230.
What is called the time period 3000-1000 BC?

 (knowledge)

a
bronze period
b
silver period


c
gold period
d
copper period
eq \o((,a)
231.
Which one makes steal if mixed with iron?
(knowledge)

a
Ca
b
Zn


c
Si
d
C
eq \o((,d)
232.
Which mixture is substance of stainless steel?
(knowledge)

a
Fe, Ni, Cr, C
b
Fe, Zn, Ca, C
eq \o((,a)

c
Fe, Cr, Na, Sn
d
Fe, Na, Ca, Zn

233.
Which one increases the hardness of steal? (knowledge)

a
C
b
Si
eq \o((,c)

c
Ni
d
Cu

234.
Which one prevents steal from rust? (knowledge)

a
Cu
b
Cr


c
Ca
d
C
eq \o((,b)
235.
Which one is the nature of pure gold? (knowledge)

a
hard
b
soft


c
brittle
d
plastic
eq \o((,b)
236.
Which one is used to make the body of aero-plane?
(knowledge)

a
stainless steal
b
brass


c
bronze
d
duralumin
eq \o((,d)
237.
Which one is used to make medical instrument?
(knowledge)

a
steel
b
stainless steal

c
duralumin
d
brass
eq \o((,b)
238.
Which can remove the copper slag? (conceptual)

a
apple
b
papaya


c
banana
d
starfruit
eq \o((,d)


239.
Which one is used to make wheel of rail and rail line? (knowledge)

a
Steal
b
Stainless steal


c
Bronze
d
Brass
eq \o((,a)


240.
Which color is formed if new copper element is kept for some days? (knowledge)

a
black
b
deep brown


c
brown 
d
pink
eq \o((,c)
241.
What is the color of copper slag? (knowledge)

a
brown
b
pink


c
bronze
d
green
eq \o((,d)
242.
What is the formula of copper slag? (knowledge)

a
CuCO3.Cu(OH)2
b
CuCO2 .CuO2

c
Cu(OH)2.CuO2
d
CuCO3.CuSiO2
eq \o((,a)
243.
Which is removed in copper slag? (conceptual)

a
water
b
oil


c
organic acid
d
alchohol
eq \o((,c)
244.
Which one is the formula of rust? (conceptual)

a
Fe2O3 .nH2O
b
FeO. nH2O

c
Fe2O3.H2O
d
FeO. H2O
eq \o((,a)
245.
For occurring rust in iron which one is necessary with iron? (conceptual)

a
CO2
b
N2

c
 O2
d
CO
eq \o((,c)
246.
What is called the ayer of tin or zinc on the surface of iron in electronic system? (knowledge)

a
pan
b
electroplating


c
varnish
d
paint
eq \o((,b)
247.
Which one is the combination of brass?  (knowledge)

a
Cu 65%, Sn 35%
b
Cu 65%, Zn 35%


c
Cu 90%, Sn 10%
d
Cu 90%, Zn 10%
eq \o((,b)
248.
Which one is the combination of bronze? (knowledge)

a
Cu 65%, Sn 35%
b
Cu 65%, Zn 35%


c
Cu 90%, Sn 10%
d
Cu 99%, Sn 1%
eq \o((,C)
( Multiple Completion Based questions-answers
 249.
Duralumin( (application)

i.
95% Al is used to make


ii.
is used for making bicycle parts


iii.
is made from 35% zinc


Which one of the following is true?

a
i and ii
b
i and iii


c
ii and iii
d
i,ii and iii
eq \o((,a)
250.
Copper( (application)

i.
is used to make brass


ii.
is used to make duralumin


iii.
around 90% copper is used in bronze


Which one of the following is true?

a
i and ii
b
i and iii


c
ii and iii
d
i,ii and iii
eq \o((,d)
251.
The jar of Chemistry laboratory( (higher skill)

i.
is made of rust less steal


ii.
Fe, Ni, Cr are used to make it


iii.
The materials used to make it are used to make bronze


Which one of the following is true?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,a)
( Situation set Based Questions-Answers
 Read the following stem and answer the question 252-254
If A is kept in wet air a colored thin cover is created on the surface of it. To protect the iron from this cover different measures are taken.

252.
Which one is the color of the thin cover? (conceptual)

a
red
b
brown


c
pink
d
reddish brown
eq \o((,d)
253.
The metal of the Stem( (conceptual)

i.
can be protected by electroplating


ii.
can be protected by galvanizing


iii.
can be protected by paint


Which one of the following is true?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,d)
254.
If 1% carbon is mixed with the element of the stem which one should be created? (conceptual)

a
brass
b
bronze


c
stainless steel
d
steal
eq \o((,d)
Read the following stem and answer the question 255 and 256
If the jars made of copper are not cleaned regularly cover of copper slag is created on the surface. The copper slag is a kind of salt which is soluble is organic acid. 

255.
If 10% Sn is added with the main element of the stem which one will be created? (conceptual)

a
steel
b
duralumin


c
brass
d
bronze
eq \o((,d)
256.
The cover mentioned in the extract(  (higher skill)

i.
Tamarind is used to protect it


ii.
Starfruit is used to protect it

iii.
Quick lime can be used to remove it

Which one of the following is true?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,a)
	(((  10.9 Recycling of metal ( Text page-166


(
If metal is used continuously as rate of present days the ores of metal will be finished within the next 120-150 years.

(
With the 5% of the fuel used in aluminium extraction, same amount of aluminium can be reprocessed.

(
In USA around 21% of the total copper is reprocessed. In Europe around 60% of the total copper is reprocessed.
(
Metals can be recycled from drinks can, milk tin, cooking jars, damaged car parts etc.
( General Multiple Choice Questions and Answers
257.
How much money is spent around the world for rust? (knowledge)

a
100 million USD 
b
50 million USD

c
1 million USD
d
10 million USD
eq \o((,a)
258.
In how many years metal ones which have invented till now will be run out? (knowledge)

a
110-140 years
b
120-150 years


c
110-150 years
d
120-140 years
eq \o((,b)
259.
How much percentage of fuel used in aluminium extraction is spent for aluminium reprocessing?
(knowledge)

a
5%
b
10%
c
35%
d
50% 
eq \o((,a)
260.
How much percentage of copper used in USA is reprocessed? (knowledge)

a
5%
b
21%
c
35%
d
60%
eq \o((,b)
261.
How much percentage of copper used in Europe is reprocessed? (knowledge)

a
5%
b
50%
c
60%
d
70%
eq \o((,c)
262.
Which metal strip is used in tablet packet? (knowledge)

a
Sn
b
Al


c
Mg
d
Zn
eq \o((,b)
( Multiple Completion Based questions-answers
263.
For aluminium extraction( (conceptual)

i.
only 5 % fuel is needed for reprocessing of aluminium

ii.
bauxite is used


iii.
alumina or ore of aluminium is used


Which one of the following is true?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,d)
264.
Aluminium( (conceptual)

i.
60% of it is reprocessed that is used in Europe


ii.
Around 21% is reprocessed that is used in USA


iii.
Is used to make strip of tablet


Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,d)
( Situation set Based Questions-Answers
 Look at the following table and answer the question no. 265 and 266:
	Elements
	Reactivity order

	Mg

X

Mn

Pb

Y
	
Decrease


265.
How much percentage of the Y is reprocessed?
(conceptual)

a
21%
b
12%


c
60%
d
5%
eq \o((,a)
266.
The element X of the stem( (higher skill)

i.
is reprocessed in different countries

ii.
5% of the fuel used in the extraction of it can reproduce same amount of Al


iii.
is used to make strip of tablet

Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,d)
	(((  10.10 Mineral: Non-metals ( Text page-166


(
The melting point of sulfur is 119 degree centigrade. When sulfur is extracted from the mine vapor is entered with about 180 degree centigrade. This system is known as frass system.

(
Sulfur is used for vulcanizing, sulfadrug, gunpowder, hypo used in photography and for making many other compounds.

(
Sulfur-di-oxide toxic gas. If sulfur added coal, impure petroleum oil are heated in oxygen, it creates sulfur di oxide.
(
SO2 is used as antiseptic, pesticide and used to protect fruits from becoming rotten.
(
At 400-500 degree centigrade temperature in presence of crushed platinum or vanadium pentaoxide as catalyst sulfur di oxide oxidized by oxygen and produce sulfur trioxide.


2SO2(g) + O2(g)  eq \o(440 –5002,(((((,Pt /V2O5) 2SO3(g); (H = – 197.

(
SO3 absorbed in 98% H2SO4 produces fuming sulfuric acid. It is called oleum. Oleum is mixed with water to dilute.

H2SO4 +  SO3 (( H2S2O7
( General Multiple Choice Questions and Answers
267.
Which one is non metal mineral? (knowledge)

a
sinber
b
limonite

c
galena
d
silica
eq \o((,d)
268.
Which one is extracted from mine directly? (knowledge)
         a
 N        
 b
 P

         c S         
d 
Cl
eq \o((,c)
269.
In which temperature vapor is entered for sulfur extraction in frass system? (knowledge)

a
119
b
130

c
150
d
180
eq \o((,d)
270.
Which oxide is created during onion cutting?

(knowledge)

a
SO2
b
SO3

c
NO2
d
CO2
eq \o((,a)
271.
Which one is the melting point of sulfur? (knowledge)

a
78.3
b
119

c
180
d
210
eq \o((,b)
272.
Which one of the elements is extracted in frass system? (knowledge)

a
C
b
S

c
P
d
N
eq \o((,b)
273.
Which one contains acidic odor? (knowledge)

a
CO​2
b
SO2

c
NO2
d
SiO2
eq \o((,b)
274.
Which one is used to protect fruits from becoming rotten? (knowledge)

a
NO2
b
CO

c
P2O5
d
SO2
eq \o((,d)
275.
Which one of the following compound of sulfur is found in onion? (knowledge)

a
methyl
b
ethyl

c
propyl
d
butyl
eq \o((,c)
276.
Which one is considered as a measurement of economic stability industrialization? (knowledge)

a
H2SO3
b
H2CO3


c
HN3
d
H2SO4
eq \o((,d)
277.
Which one is used as catalyst in the production of H2 SO4 ? (knowledge)

a
HC
b
Fe

c
Pt
d
Pb
eq \o((,c)
278.
Which one of the following acid is produced in contact process? (knowledge)

a
H3PO4
b
HNO3

c
H2SO3
d
H2SO4
eq \o((,d)

279.
Which one of the following if absorbed by 98% H2SO4 creates fuming H2SO4 ? (conceptual)

a
S
b
SO2

c
SO3
d
H2SO3
eq \o((,c)
280.
Which one is the formula of oleum? (knowledge)

a
H2SO3
b
H2SO4

c
H2SO7
d
H2S2O7
eq \o((,d)
281.
Which one is the formula of sulfurous acid? (knowledge)

a
H2SO3
b
H2S2O7

c
H2SO4
d
H2
eq \o((,a)
282.
What is the percentage of H2SO4 used to make fertilizer? (knowledge)

a
2%
b
2.5%
c
4%
d
6.5%
eq \o((,a)
283.
What is the percentage of H2SO4 used to make dye?
(knowledge)

a
2%
b
5.5%
c
8%
d
2.5%
eq \o((,b)
284.
Which one of the following needs 10% H2SO4 to be produced? (knowledge)

a
sodium hydroxide
b
mefula salt

c
dilute sulphuric acid
d
Die
eq \o((,c)
285.
NaCl + H2 O 
NaOH + H2 + Cl2

Which one of the following helps to make the reaction? (knowledge)

a
electric
b
heat


c
electrolysis
d
pressure and hit
eq \o((,c)
( Multiple Completion Based questions-answers
 286.
Sulfur is used( (application)

i.
for rubber vulcanizing


ii.
to make the stick of match

iii.
to produce duralumin


Which one of the following is correct?

a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,a)
( Situation set Based Questions-Answers
 Read the following stem and answer the following question no. 287 and 288:

X is the element of 3rd period and VIA group of periodic table. The oxides of this element are responsible for the pollution of the environment.

287.
In which of the fllowing case X is used?
(conceptual)

a
To make gunpowder
b
To extract iron


c
To extract zinc


d
For combustion of materials


eq \o((,a)
288.
The X of the stem( (higher skill)

i.
The oxide from it protects the fruits from becoming rotten


ii.
H2SO4 can be produced from it


iii.
The propile compound of it remains in onion


Which one of the following is correct?

a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,d)
Look at the following table and answer the question no. 289 and 290:
	Compound
	Uses
	%

	X
	Steel

Fertilizer

Gunpowder
	A

2.0%


289.
What is the value of the A of the Stem? (conceptual)

a
1.5%
b
2.5%


c
15.5%
d
4.0%
eq \o((,a)
290.
The X is used((application)

i.
in dye industry


ii.
to make soap and detergent


iii.
as pesticide


Which one of the following is correct?


a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,d)
Read the following stem and answer the following question no. 291-293:

A is a non metal mineral. It is found in nature as free. In is extracted from ore using frass system.

291.
What is the number of tube used the extraction of the element mentioned in the stem? (conceptual)

a
2
b
3
c
4
d
5
eq \o((,d)
292.
The element of the stem( (application)

i.
if burned by oxygen antiseptic is created


ii.
air pollution occurs


iii.
Used as bleaching agent

Which one of the following is correct?


a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,d)
293.
The dioxide of the element of the stem(  (higher skill)

I.
is a toxic gas with odor


ii.
may be found by burning petroleum


iii.
creates sulfuric acid if mixed with water


Which one of the following is correct?


a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,b)
Look at the following two reactions and answer the question no 294 and 295:

2SO2 + O2  eq \o(450( –500(C,((((((()  2 x : (H = T

X + 98% H2SO4 ((Y. 

294.
The first reaction of the stem( (higher skill)

i.
produces 197 kJ in forward reaction


ii.
the reaction shifts to forward in high temperature

iii.
Pt or V2O5 is used as catalyst


Which one of the following is correct?


a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,d)
295.
What is the formula of the compound Y?  (conceptual)

a
H2SO2
b
H2S2O7


c
H2SO7
d
H2SO4
eq \o((,b)
Look at the following three reactions and answer the question no 296 and 297:

(i) Sulphur    eq \o(O2,((()  Ai 

(ii) A   eq \o(450(–500(C,(((((,Pt/V2O5) B ; BC + H2O ( D 

(iii) B + 98% H2SO4 (( 

C + H2O ((( D
296.
The C compound( (higher skill)

i.
fuming sulfuric acid


ii.
oleum
iii.
H2S2O7

Which one of the following is correct?


a
i and ii
b
i and iii
c
ii and iii
d
i, ii and iii
eq \o((,d)
 297.
If Compond is mixed with water( (application)

i.
much heat is generated


ii.
H2S2O7 is produced


iii.
an hydrant is found


Which one of the following is correct?


a
i and ii
b
i and iii


c
ii and iii
d
i, ii and iii
eq \o((,d)
Read the following stem and answer the question no. 298-300

X is a element that can be extracted through the frass system. The oxide of X is Y which is used to protect fruits from becoming rotten.

298.
The addition of water of lime indicates which one of the following properties of Y? (application)

a
oxidant
b
acid

c
an hydrant
d
reducer
eq \o((,b)
299.
If some drops of Y is added to a small amount of KI Which one of the following property would be proved? (higher skill)

a
acid
b
oxidant


c
reducer
d
anhydrant
eq \o((,b)
300.
The substance produced from X( (application)

i.
acid anhydrant


ii.
oxide is both oxidant and reducer

iii.
acid is extreme reducer

Which one of the following is correct?


a
i and ii

b
i and iii


c
ii and iii

d
i, ii and iii


eq \o((,d)
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eq \o(((((,Ques.(1) Zn metal is extracted taking the ZnO produced in heat reduction of calamine, in a retort as in the figure. Produced metal is purified by electrolysis.
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Mixture of zinc  oxide and coke  

 

Prolong   (small  cooler)  

cooler  

Retort  


a.
Write the chemical formula of calamine.
1

b.
Explain the heat-reduction
2

c.
Explain the principal reaction occurred in retort.
3

d.
Evaluate why metal is extracted in three steps not in electrolysis only.
4

Answer to the question no. 1

eq \o((,a) The formula of calamine is ZnCO2.

eq \o((,b) The Thermal oxidation is mainly a chemical densification process. In this process the metal sulfide ore is converted to metal oxide by heating in the presence of air.

The dense zinc blend is Thermal oxidation in 900 degree centigrade temperature. As a result zinc oxide is produced.


ZnS + O2 ( ZnO + SO2
eq \o((,c) The ZnO produced from the Thermal oxidation of calamine is mixed with carbon and kept in retort made of china clay. This mixture is heated through the fuel gas in 1350 degree centigrade temperature for about 24 hours. Zinc oxide oxidized by oxygen.


ZnO + C ( ZnO + CO

The zinc vapor enters accepter condenser and most of it is deposited as liquid zinc after condensation. Some zinc vapor gets oxidized by the oxygen present in the retort. The zinc oxide and the remained zinc vapor is condensed in the prolong.
The reactions in the retort can be described as below-


ZnO (( Zn2+ + O2–

O2+ + C ( CO + 2e–

Zn2+ + 2e– ( Zn

The carbon produces carbon mono oxide reacting with zinc oxide and leaves two electrons. The two electrons are taken by zinc ion and produces zinc metal. So basically this is a reduction reaction.
So in a word it can be said that the main reaction occurred in the retort is basically a carbon reduction reaction.
eq \o((,d) The metals which cannot be extracted through carbon reduction, are extracted through electrolysis. The first reason is that the coke carbon is available in the nature in huge amount. So, the use of it reduces the cost.
On the other hand electrolysis is a very expensive process. In this process continuous electricity is necessary that is absolutely costly. 

Secondly in the carbon reduction process calamine ore after blending is kept in heated to 900 degree centigrade and produces ZnO.

ZnCO3(s)   eq \o((,((((,900(C) ZnO(s) + CO2(g)
This ZnO mixed with coke carbon is heated to 1300 degree centigrade for 24 hours and produces zinc vapor and carbon mono-oxide. That means the highest temperature is 1350 degree centigrade.

On the contrary in the electrolysis process the necessary temperature is 1975 degree centigrade which is about 600 degree centigrade higher than the carbon reduction process.

At last the impure zinc is further purified through electrolysis. As a result 99.95% pure zinc is produced.  
eq \o(((((,Ques.(2) Some mineral of mixture of bauxite and calamine was found in a mine. A group of scientist in leadership of D. Tomah extracted two metals in two different way.

a.
What is called mineral?
1

b.
Explain 'not every mineral is ore'.
2

c.
Explain the nature of the oxides found in dissociation of second ore.
3

d.
Write with logic the cause of extraction of two metal in two different ways.
4

Answer to the question no. 2
eq \o((,a) Minerals are naturally occurring inorganic  substance with a definite and predictable chemical composition and physical progenies.

eq \o((,b) The rocks in the earth surface that contain any compound or free radical as valuable metal or non metal in large amount are called minerals. An example may be the mineral of iron that is magnetite. 

On the other hand ores are that type of minerals from which metal can be extracted beneficially. Example may be ore of iron is hematite.

The same compound hematite remains as both mineral and ore. The percentage rate is different in the mineral hematite. Again iron extraction from mineral is not profitable. So, in this case, magnetite is only mineral not ore.

On the other hand in Magnetite ores, the chemical substances are definite and the extraction is also profitable. So magnetite can be considered as both mineral and ore.

Hence all ores are minerals but all mineral are not ores.

eq \o((,c) The reaction of the second ore-

ZnCO3(()  eq \o(((,()  ZnO + CO2(g)

Calamine produces zinc oxide and carbon di oxide as a result of heating.  So it producees two oxide (ZnO. CO2). Zinc oxide is amphoteric oxide. It can react with both acid and base and produces salt. For example zinc produces zinc chloride and sodium zincate reacting with acid HCl and base NaOH respectively. The reactions are given below-
ZnO + 2HCl (( ZnCl2  + H2O

ZnO + 2NaOH + H2O (( Na2Zn(OH)4
CO2 is a colorless and odorless gas. It is soluble in water. It is used in producing soft drinks. The most important use of carbon di oxide is that it is an inevitable element of photosynthesis.

Carbon di oxide is stable compound. It does not burn itself and does not help other to burn. It produces weak acid reacting with water. So it is acidic. 

H2O + CO2 (( H2CO3 

H2CO3 (( H+ + HCO eq \o((,3)
eq \o((,d) In the metal extraction under the leadership of Dr. Tomas the chemist extracted aluminium from bauxite and zinc from calamine.
Metal extraction is mainly done through electrolysis or carbon reduction process. In this case the aluminium extraction has been done by electrolysis and the zinc extraction has been done by carbon reduction process.

The reason is that the metals that are highly reactive cannot be extracted using carbon reduction process. They are extracted through electrolysis. In this case for aluminium extraction from bauxite melted and dry bauxite has been used. As a result alumina creates Al3+  and O2– ions and the following reactions occur-
Al2O3 (( Al3+ + O2– 

Al3+ + 3e– (( Al

O–2 + 2e– (( O

O + O ( O2
C + O2 (( CO2
To reduce the high melting point 2050 degree centigrade cryolite Na3AlF6 is added. As a result the melting point reduces to 800-1000 degree centigrade.

On the contrary Al cannot be extracted from Al2O2 by carbon or carbon mono oxide. The reason is that alluminium is highly reactive.

According to the reactivity series zinc is mid reactive, lies below. So it can be extracted by carbon or carbon mono oxide.

ZnO + C  ( Zn + CO
So, in this case electrolysis is not necessary. Again as electrolysis is very costly than carbon reduction process, zinc is extracted through carbon reduction process.
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[D.B-15]
a.
What is rectified spirit?
1

b.
Explain polymerization reaction.
2

c.
Determine the percent composition of the magnetic oxide of the above mentioned metal.
3

d.
Analyze the reactions that take place in the furnace while extracting the metal.
4

Answer to the question no. 3
eq \o((,a) 95.6% Ethyl alcohol is called rectified spirit.

eq \o((,b) When the molecules of a compound combines due to high temperature and pressure to form a new compound of higher molecular mass is called a polymerization reaction. For example( rumerous molecules of vinyl chloride (CH2 = CHCl) join together due to high temperature and pressure and form the compound polyvenyl chloride (PVC) having higher molecular mass.

nH2C = CHCl(g)  eq \o(High temp.and pressure,((((((() ((CH2(CHCl()n(s)
eq \o((,c) The metal mentioned in the stem is iron. The magnetic oxide of this metal is Magnetite. The molecular formula of Magnetite is Fe3O4. To determine the percent, composition of a compound or any portion of it, we have to find the relative molecular mass after writing the molecular formula of the compound. So, the percent composition can be determined by the individual mass of each element of the compound or the mass of a specific portion.

The relative mass of Fe and o are 167(4 and 64 respectively.

Percent composition of Fe =  eq \f(167(4 ( 100, 231(4) = 72(34%

Percent composition of O =  eq \f(64 ( 100, 231(4) = 27.66%

So, the percent composition of the oxide of the metal mentioned in the stem : Fe = 72(34%, 0 = 27(66%
eq \o((,d) The metal mentioned in the stem is Iron. Some reactions take place in the blast furnace during the extraction of Iron. They are given below(
Hematite + Carbon monoxide = Magnetite + Carbon dioxide 3Fe2O3 + CO = 2Fe3O4 + CO2
Magnetite + Carbon monoxide = Ferrous oxide + Carbon dioxide Fe3O4 + CO = 3FeO + CO2
Ferrous oxide + Carbon monoxide = Iron + Carbon dioxide FeO + CO =Fe + CO2
Carbon + Carbon dioxide = Carbon monoxide C + CO2 = 2CO

Calcium carbonate = Calcium oxide + Carbon dioxide CaCO3 = CaO + CO2
Calcium oxide + silica = Calcium silicate CaO + SiO2 = CaSiO3
Therefore, we can get idea about the reactions occuring in a blast furnace during Iron extraction from the above given chemical reactions.

eq \o(((((,Ques.(4) 2XO2(g) + O2(g) (((((((( 2XO3(g); (H = –197 kJ.mol–1

The atomic mass of X = 16 [R.B-15]
a.
State Mendelev's correct periodic law.
1

b.
Why is the melting point of Mg Cl2 higher? Explain.
2

c.
Explain the effect of temperature on the given reaction at equilibrium.
3

d.
XO2 gas harms biodiversity- analyze the statement.
4
Answer to the question no. 4
eq \o((,a) The physical and chemical properties of elements are changed periodically according to their atomic number.

eq \o((,b) MgCl2 is an ionic compound. Each ion in a crystal latice remains surrounded by a specific number of oppositely charged ions. In this condition, the oppositely charged ions remain together by static electric attractive force. As a result, each ion remains joined with the surrounding ions so powerfully that it is very difficult to separate them and high amount of heat energy is required for this. This is why, the melting point of MgCl2 is very high.

eq \o((,c) The complete reaction mentioned in the stem(
2SO2(g) + O2(g) ((((((( 2SO3(g); (H = (197kj/mol. The reaction is an exothermic reaction that is heat is released in this reaction. Therefore, if temperature is increased following the la chateliers priniciple, the reaction will advance in the endothermic backward direction. For which, heat is absorbed and the result of increasing the temperature is neutralized. That is, if temperature is increased, the equilibrium shifts towards the left and production of SO3 is decreased. On the contrary, if temperature is decreased, the reaction advances in the exothermic, forward direction. As a result, the equilibrium shifts towards the right and production of SO3 increases.

Thus, there is effect of temperature on the equilibrium of the reaction.

eq \o((,d) The compound XO2 described in the stem is SO2 (Sulphur dioxide gas)

SO2 gas reacts with atmospheric water vapour to produce Sulphurous acid (H2SO3) and produces SO3 by reacting with O2 and O3 (Ozone). The produced SO3 reacts with atmospheric water vapour and produces sulphuric acid (H2SO4) 

The reactions are given below(
SO2(g) + H2O (l) ( H2SO3(aq)

2SO2(g) + O2 ( 2SO3(g)

SO3(g) + H2O(l) ( H2SO4(aq)

The resultant acids H2SO3 and H2SO4 come down to the soil surface with the rain water. This is called acid rain. The pH of soil and water bodies become 4 or less due to acid rain. That is, soil and water becomes acidic. For this, the biodiversity is hampered greatly.

Thus, SO2 gas impacts the harming of biodiversity.

eq \o(((((,Ques.(5) 

[image: image38.emf]  B  

C   H 2 O  

SO 3  

(A)  

H 2 O  

98%  H 2 SO 4  


[C.B-15]
a.
What is nuclear fission?
1

b.
Why is ammonia alkaline. Explain.
2

c.
Calculate the oxidation number of the central atom of C.
3

d.
Between the path A ( B ( C and A ( C which one is more suitable for the production of C. Describe with equation.
4

Answer to the question no. 5
eq \o((,a) The nuclear reaction where a speedy particle having high energy hits a larger nucleus and breaks it into nuclei of almost same masses is called nuclear fission.

eq \o((,b) Ammonia is an alkaline compound. It produces Ammonium salts by reacting with acids. Alkaline solution produces only salt and water after reacting with acid. The aqueous solution of NH3 is NH4OH.

NH4OH + HCl ( NH4Cl + H2O

                              Salt        water

Therefore, NH3 is alkaline.

eq \o((,c) The compound 'A' mentioned in the stem is sulphure dioxide. Sulphuric acid is produced when water is added to sulphur trioxide. So, the compound 'C' is sulphuric acid.

SO3 + H2O = H2SO4
 (A)                C

Let, the oxidation number of the central atom of H2SO4, that is S be X.

Therefore, x + 2 ( 8 = 0

( x = +6

Therefore, the oxidation number of the central atom of the compound C is +6.
eq \o((,d) The compound 'C' can be produced by following the two paths of the stem, that is A(B(C and A(C.

It is seen when the path A(C is analyzed that H2SO4 is produced by adding water directly to SO3. In this case, the main problem is that SO3 reacts with water to produce dense fog of H2SO4 which is very difficult to condense.

SO3 + H2O ( H2SO4 (Fuming)

                        (Compound C)

On the contrary, if the path A(B(C is analyzed, it is seen that Pyrosulphuric acid is produced when SO3 is passed through 98% H2SO4. When it is passed through water, the SO3 of H2SO7 reacts with water in this process. That is why, producing H2SO4 in contact with H2SO4 is easier.

H2SO4 + SO3 ( H2S207
               Compound B(Oleum)

H2S2O7 + H2O ( 2H2S04
                             Compound C

Thus, from the above discussion it is clear that for the production of C among the two paths A(B(C and A(C the path A(B(C is more suitable.

eq \o(((((,Ques.(6) When an element of group-16 is burned in air its oxide A is obtained. The oxide is a harmful gas with an intense smell. Acid B can be produced from A using La chatelier's principle in industries. [S.B-15]
a.
What do you mean by ore?
1

b.
The oxide A is acidic- Explain
2

c.
According to the rule mentioned in stem describe the process of producing the acid B.
3

d.
The oxidation capacity of the above mentioned acid B depends on its concentration.- Prove with logic.
4

Answer to the question no. 6
eq \o((,a) The minerals from which metals can be extracted easily and profitably are called ores.

eq \o((,b) The oxide A. described in stem is SO2, because Sulphur is present in the Group-16 of the periodic table and it produces so2 when burned in air. The SO2 is an acidic oxide because it produces sulphurus acid after dissolving in water which turns blue litmus red and it produces salt and water when this acid reacts with alkali.

SO2(g) H2O (l) ( H2SO3 (aq)

eq \o((,c) The acid B of stem is H2SO4. It can be produced by contact proces is by La Chatelier's principle.

H2SO4 production :

At first, sulphur dioxide is produced by burning Sulphur in air. S(g) + O2(g) = SO2(g)

In normal condition, this SO2 is not oxidized by the Oxygen presented in air. So, So3 is produced from SO2 at high temperature 400(C ( 500(C and in presence of catalyst. 

2SO2(g) + O2(g) eq \o(400(C ( 500(C, (((((((((((((((((((((,V2O5) 2SO3(g); (H = ( 197 kj / mole

The produced Sulphur trioxide is absorbed by H2SO4. As a result, fuming H2SO4 is produced. Then disired concentration of H2SO4 is obtained by slowly adding this acid into water.

SO3(g) + H2SO(d) = H2S2O7 (l)

H2S2O7(l) + H2O(l) = 2H2SO4(l)

In this way, B(H2SO4) acid is produced by the process mentioned in stem.

eq \o((,d) The oxidation power of B acid is dependent on its concentration. For example; dilute H2SO4 does not have any oxidation power but concentrated H2SO4 is a strong oxidant. For this reason, though dilute H2SO4 produces HBr, HI by reacting with Bromide, Iodide etc salts concentrated H2SO4 can not do So.

2KI (s) + H2SO4(aq) = K2SO4 + 2HI(g)


diluted
(aq)

2KJ(s) + 2H2SO4(aq) = K2SO4(aq) + sO2(g) + I2(s) + 2H=2O(l)


concentrated
by the conce, H2SO4 into

Though HI is produced in the second reaction it is oxidized Bromine or Iodine.

eq \o(((((,Ques.(7) 
	Name of elements
	Sulfur
	Oxygen 
	

	Compounds
	Compound (1)
	Compound (1) + Water = Compound (2)
	Compound (1) + Oxygen = Compound (3) 

	Characteristic
	Very toxic gas
	Causes of acid rain 
	Used to acid preparation


[B.B-15]
a.
What is ore?
1

b.
Metal extraction is a reduction process-Explain it. 
2

c.
Determine the molar volume of 50gm of compound (2) at standard condition. 
3

d.
The produce acid from compound (3) in the stem is a strong dehydrating agent- Analyze it. 
4

Answer to the question no. 7
eq \o((,a) The minerals which can be extracted easily and profitably are called ores.

eq \o((,b) In the extraction of metals carbon powder or Carbon monoxide is used to reduce metal oxides like PbO, ZnO and Fe2O3 into their metals. For example.

ZnO + C ( Zn + CO

Fe2O3 + 3CO ( 2Fe + 3CO2
Most of the metals are extracted from nature by carbon reduction. So it can be said that metal extraction is a reduction proces.

eq \o((,c) In the stem the compound (2) will be in place of compound (1) According to stem, the compound (1) formed by Sulphur and Oxygen is so2 gas.

The molecular mass of sulphur dioxide = 32 + 16  2 = 61

So, 64gm of SO2 is equal to 1 mole of the gas.

According to Avogadro's law, valume of 1 mole gas at standard condition is 22.4 Litres.

Volume of 64 gm SO2 is 22.4 Litres

Volume of 50gm SO2 is eq \f(22.4  50,60) Litres

= 175 Litres

( the volume of 50gm of compound-1 is 17.5 Litres.
eq \o((,d) H2SO4 is produced from compound (3) of stem that is, SO3. The affinity of H2SO4 towards water is very high so much heat is produced when water is mixed with H2SO4. Due to high affinity towards water H2SO4 absorbs water from Alcohol and sugar powder and produces thelene and carbon.

C2H5OH + H2SO4 ( CH2 = CH2 + H2SO4. H2O

C12H22O11 + H2SO4 ( 12c + 11H2O + H2SO4
So, it is clear from the above reaction that concentrated H2SO4, that is compound (3) is a powerful dehydrating agent.
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eq \o(((((,Ques.(8) X is a kind of mineral of Aluminium and Y is a mineral of Zinc. Aluminium and zinc metals are extracted in two different ways. 
[Rajshahi Cadet-15]
a.
What is flux?
1

b.
What is flux process? Explain.
2

c.
Compare the reactivity of metals mentioned in the stem.
3

d.
Two metals are extracted in two different ways. Analyze it.
4

Answer to Ques. No. 8
eq \o((,a) Compounds that are used to remove impurities from ore through chemical process is called flux.
eq \o((,b) Sulfur mine remains at deep inside the earth. To extract from mine three one centered tube is inserted into the depth of sulfur layer. Steam of 180°C temperature is passed through the outer most tube. Melting point sulfur is 119°C. So,it melts when comes to the contact of steams. Hot air is passed at high pressure through the centre tube. Sulfur comes out through the middle tube due to the effect of pressure. This is called (frasch) process.
eq \o((,c) In stem, the two metals are aluminium (Al) and Zinc (Zn). Between them, the aluminium are more reactive than zinc.

Aluminium and Zinc are both metal.Aluminium is stronger reductant than carbon. So it can not be extracted by carbon.But Zn is less reductive than carbon and hence it can be extracted by carbon reduction process. So, aluminium are stronger reductant than zinc. The element which are stronger reductant, that are more reactive. Beside zinc is used as protective layer in various fields due to less reactive. So aluminium is more reactive than Zn.
eq \o((,d) Ore of the stem is bauxite (Al2O3) and calamine (ZnCO3). Bauxite is the ore of aluminium and calamine is the ore of zinc. Al and Zn is extracted from Bauxite and calamine ore respectively by electrolysis and carbon reduction method.

Reason of extracting this two metals by two different methods are analysed below :

Aluminium is stronger reductant than carbon.So, it cannot be extracted by carbon reduction method. Hence, more stronger reduction method, electrolysis is used for the extraction of aluminium. In this process molten Al2O3 is used for electrolysis. In fused solution Al2O3 dissociate into Al3+ and O2( and give the following reaction.


Al2O3(l)  (  A13+(l) + O2((l) 

Reduction in cathode : A13+(l) + 3e- ( Al(l)


Oxidation in anode : O2( + 2e- ( O2

So, molten aluminium is found in cathode. On the other hand, Zn is less reductive than carbon and hence can be extracted by carbon reduction process. In this case, zinc oxide is found from the calcination of calamine ore is mixed with coke and heated in the retort. In retort at high temperature carbon reduces ZnO to zinc.

2ZnO + C (excess) ( 2Zn + CO

It should be noted that, electrolysis is a highly expensive method but carbon reduction is not. That's why electrolysis method is not used for the extraction of zinc metal from calamine ore.
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eq \o(((((,Ques.(9) X is a compound that has melting point 801 degree centigrade. It is found from the drying of sea water. Y is a compound that is used to extract sodium from X to reduce the melting point. The melting point 40-42% X and 58-60% Y mixture is 600 degree centigrade.

a.
What is the formula of sinnabar?
1

b.
What does mean self reduction in copper reduction?
2

c.
Describe main concept of sodium extraction considering the system mentioned in the extract?
3
d.
Describe if calcium would be added to sodium in the system mentioned in the extract?
4
Answer to the question no. 9
eq \o((,a) The formula of sinnaber is HgS.

eq \o((,b) In copper extraction chalcocite Cu2S reacting with oxygen produces Cu2O.

Cu2 S + O2 (( Cu2O + SO2
The Cu2O again reacts with Cu2S and produces free copper. This is called self reduction of copper.

Cu2S + Cu2O (( Cu + SO2
eq \o((,c) The system mentioned in the extract is the system of Down. In this system Na is extracted by mixing NaCl with CaCl2. So here X is NaCl and Y is Ca Cl2. In this process the electrolysis of sodium chloride is done. So sodium metal gets freed in the cathode.
NaCl (melted) (( Na+ + Cl– 

Na + + e– (( Na (Cathode)

2Cl– + 2e– = Cl2 (Anode). 

The melting point of NaCl is 801 degree centigrade. In such a high temperature Na is wasted through vaporization. So, CaCl2  is mixed with NaCl to reduce he melting point. The melting point reduces to 600 degree centigrade.
eq \o((,d) The system mentioned in the extract is electro chemical process. Sodium is extracted by electro chemical cell. The cation in the electro chemical cell solution are Na+ and Ca2+. The tendency of Ca2+ to be in ionic state is more than Na+. The standard reduction potential of Ca2+ is 2.87 V and the standard reduction potential of Na+ is -2.71 V. So, Ca2+ does not participate in electrolysis. That means only Na gets free, Ca does not.
eq \o((((((,Ques.(10)
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a.
What is the formula of copper pyrites?
1
b.
Why we add Na3AlF6 in Al extraction? 
2

c.
How do the products mentioned in the figure pollute the environment?
3
d.
Describe whether sodium and aluminium would be free together for using the mixure.
4
Answer to the question no. 10
eq \o((,a) The formula of copper pyrites is CuFeS2.

eq \o((,b) The melting point of alumina is 2000(C. It is very costly to create such high temperature. So Na3AlF6 is mixed with it to reduce the temperature. As a result the temperature reduces to 900(C. 

eq \o((,c) The reactions of in the system mentioned in the figure are-

2Al2O3 ((((((( 4Al3+ + 602–
4Al3+ + 12e( = 4Al

6O2– – 12e– = 3O2
So the products from the electrolysis are aluminium, carbon mono oxide, carbon di oxide. Among them as aluminium is heavier it extracted from the bottom of the container as liquid. Carbon mono oxide and carbon di oxide get free in the environment. So, both of the two gases are responsible for polluting the environment. Among them CO is called the silent killer because it has no color and odor. It enters into the human body through respiration and makes complex compound with hemoglobin of the blood. As a result the number of oxygen supplier hemoglobin is reduced. So, there creates scarcity of oxygen in human body. Moreover carbon di oxide is a green house gas. It help to increase the temperature of the environment. Mainly the carbon di oxide is responsible for the increase of world temperature.

eq \o((,d) The electrolyte solution contain the ions Na+ O2–, Al3+ and . Among them Na+ and Al3+ are cation. Both the Na+ and Al3+ would like to take electron from the cathode.
But in the electro chemical series the reduction potential of Al3+ is greater than Na+. The reduction potential of Al3+ is -1.66 V and the reduction potential of  Na3+ is -2.71 V. The ion which has more reduction potential would like to be reduced before the other ion that has less reduction potential.

Hence among the Na+ and Al3+ , Al3+ would be reduced first and Na+ would remain in the solution.
So, they would not be free together, only aluminium would become free.

eq \o((((((,Ques.(11) A metal is freed through the reaction of chalcocite with oxygen. In this process the self reduction of that metal is occurre d. A toxic gas is released in the nature.
a.
Write down the composition of the stain less steel.
1
b.
What do you mean by carbon reduction?
2

c.
Write down the process mentioned in the extract with reaction.
3

d.
Is it possible to use the toxic gas for beneficial work? Explain the logic supporting your opinion.
4
Answer to the question no. 11
eq \o((,a) Iron is 74%, chromium is 18%, nikel is 8%.

eq \o((,b) Some ores of metals are metal oxide and if this oxide heated with carbon the metal gets free. This process is called carbon reduction. In this process carbon reacts with oxygen and produces carbon mono oxide and carbon di oxide.

M2On + nC ( 2M + nCO

M2On + nCO ( 2M + n CO2 

Here M are the mid ordered reactive metals.
eq \o((,c) Chalcocite is the ore of copper. It is heated with oxygen and copper gets freed .

Cu2 S + O2 ( 2 Cu + SO2
The reaction occurs in more than one step. For example-

Cu2S + O2 (( 2 Cu2O + SO2
The cupprus oxide produced from Redox co reaction  sit reacts with non-oxidized cupprus sulfide and the copper is freed. This process is called self reduction.

2Cu2S + 2Cu2O (( 6Cu + SO2
eq \o((,d) The toxic gas is produced from the reaction of chalcocite and oxygen. It is very harmful for the environment. It is responsible for acid rain. It can be used for profitable work by collecting it.

It is used by for producing sulfuric acid. It produces SO3 reacting with oxygen. Again the SO3 reacting with H2SO4 produces H2SO7. Then H2SO7 reacts with water, and produces H2SO4. The reactions are(
SO2 (( SO3
SO3 + H2SO4 (( H2S2O7
H2S2O7 + H2O (( 2H2SO4. 

eq \o((((((,Ques.(12) 
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a. What is the composition aluminium in duralumin?
1

b. 
Write down the reactions that occurred in 900-1000 degree centigrade temperature in the figure?
2

c. 
Write the reactions with language and formula arure in furnace.
3

d.
Can the product of the reaction react with any other substances? Analysis your argument.
4
Answer to the question no. 12
eq \o((,a)  95%

eq \o((,b)  In 900-1000 degree centigrade temperature the linastone turns into CaO. CaO produces calcium silicate adding with silica (SiO2)

CaCO3 (( CaO + CO2
CaO + SiO2 (( CaSiO3
eq \o((,c) The reactions with language and formula  occurred in the oven are given below:

Hematyte + Carbon-monoxide = Magnetyte + Carbon-dioxide

Fe2O3 + CO = 2Fe3O4 + CO2
Magnetite + Carbon-monoxide = Ferrous oxide + Carbon-dioxide

Fe3O4 + CO = 3FeO + CO2
Ferrous oxide + Carbon-monoxide = Iron + Carbon-dioxide

FeO + CO = Fe + CO2
Carbon + Carbon-dioxide = Carbon-monoxide

 C + CO2 = 2CO

Calcium Carbonate = Calcium oxide + Carbon-dioxide

CaCO3 = CaO + CO2
Calcium oxide + Silica = Calcium silicate

CaO + SiO2 = CaSiO3
eq \o((,d) During iron extraction in the blast furnace the product ferus oxide (FeO) can react with acidic flux like SiO2. As a result FeO reacting with SiO2 produces insoluble ferus silicate (FeSiO3).

FeO + SiO2 (( FeSiO3

FeO is a basic oxide. If there is high amount of basic oxide FeO, this reaction does not occur. As a result iron is not wasted. Hence limestone is used in the furnace.
The CaCO3 produces CaO. It is more basic than FeO. It reacts with SiO2 and produces metal silicate.

CaCO3  eq \o((,((() CaO + CO2
CaO + SiO2 ((( CaSiO3
eq \o((((((,Ques.(13) Look at the following table and answer the relevant question.

	Metal
	Ore

	Mercury  
	Sinnaber HgS

	Zinc 
	Zinc Blend, ZnS

	Land,
	Galena, PbS 

	Iron
	Magnetite Fe3 O4

	
	Hematite, Fe2 O3

	
	Limonite, FO2O3 3H2O 

	Copper,
	Copper Pyrites 

CuFeS2

	
	Chslcocite Cu2S

	Aluminums 
	Bauxites Al2O3.2k2O 

	Sodium
	Ocean water, NaCl 

	Calcium 
	Limestone, CaCO3


a. 
Write down the composition of brass?
1
b. 
What do you mean by copper slag?
2

c. 
Fill up table mentioned in the extract.
3

d. 
Which of metals mentioned in the stem can be extracted by carbon? Describe with logic.
4

Answer to the question no. 13
eq \o((,a) In brass the amount of copper is 90% and tin is 10%. 
eq \o((,b) On the surface of brass and bronze often there creates a green colored layer. It is a kind of copper salt. It mainly depends on the environment. It is soluble in the organic acid. Copper slag is mainly the mixture of copper (II) carbonate and copper (II) hydroxide.

eq \o((,c)
	Ore
	Reaction

	HgS
	HgS + O2  eq \o((,((() Hg + SO2

	ZnS
	ZnS  + O2  eq \o((,((() ZnO + SO2

ZnO + O2 ((( Zn + CO

	ZnCO3
	ZnCO3  eq \o((,((() ZnO + CO2
ZnO + C ((( Zn + CO

	PbS
	PbS + O2  eq \o((,((() PbO + SO2
PbO + C ((( Pb + CO

	Fe3O4
	Fe3O4 + C  eq \o((,((() Fe + CO2

	Fe2O3
	Fe2O3 + C  eq \o((,((() Fe + CO2

	Fe2O3.3H2O
	Fe2O3.3H2O  eq \o((,((() Fe2O3 + 3H2O

	
	Fe2O3 + C  eq \o((,((() Fe + CO2

	CuFeS2
	CaFeS2 + O2 ((( Cu2S + FeO

Cu​2S + O2 (( Cu + SO2

	Cu2S
	Cu​2S + O2 (( Cu + SO2

	Al2O3.2H2O
	Al​2O3. 2H2O  eq \o((,((() Al2O3 + 2H2O

Al2O3  eq \o(electrolysis,(((((() Al

	NaCl
	NaCl  eq \o(electrolysis,(((((() Na

	CaCO3
	CaCO3  eq \o((,((() CaO + CO2

	
	CaO  eq \o(electrolysis,(((((() Ca


eq \o((,d) Carbon is a middle type reducing agent. The metals that are situated below the carbon in the reactivity series can be reduced by carbon.

The reactivity order of metals is-

L > K > Ca > Na > Mg > Al > Mn > Zn > Cr > Fe < Pb > Ca > Ag > Hg > Pt > Au

All the metals after aluminium have low reactivity than carbon. So, all the metals below aluminium can be extracted by carbon reduction process.

But from copper to gold the metals are very non reactive. So, they are found in the nature freely or extracted from their sulfide or carbonate.

Then metals mentioned in the stem are Hg, Zn, Pb, Fe, Cu, Al, Na and Ca.

Among them Al, Na and Ca cannot be extracted by carbon reduction.

Zn, Pb and Fe can be extracted be carbon reduction.

The left Hg and Cu are extracted by the heat oxidation of ore.

eq \o((((((,Ques.(14) Look at the following reactions-
(i) Lime water + H2SO4 (dil.) (?

(ii) KI + H2SO4 (Conc.)  ((?

(iii) Sucrose + H2SO4 (Conc) ((?
a. 
What is oleum?
1

b.  
Why water is not added to SO3 ?
2

c. 
Complete the reactions mentioned in the extract.
3

d.  
Analyse the changes that happened in the reactions logically.
4

Answer to the question no. 14
eq \o((,a) H2S2O7 is called Oleum.
eq \o((,b) The reaction of SO3 with water is very heat producing. Hence if SO3 is added to water acid vapor is created. To make this vapor liquid and control is very tedious. So, SO3 is added to 98% H2SO4 and produces fuming sulfuric acid. Its formula is H2S2O7. The it is converted to H2SO4 by adding sufficient water.
eq \o((,c)  (i) Ca(OH)2 + H2SO4 (( CaSO4 (aq) + H2O


In this reaction H2SO4 used as acid.

(ii)
KI + H2SO4 (Conc)  eq \o((,((()  2KHSO4 + 2HI H2SO4(conce)  eq \o((,((() I2(g) + 2H2O(l) + SO2​(g) used as Oxidant


HI + H2SO4 (( I2 + H2O + SO2
(iii)
C12H22C11 + 11H2SO4 (Conc) (( 12C(s) + 11H2O. H2SO4 (().
eq \o((,d) (i) Reaction is a neutralized reaction. In this reaction the limewater is in turbid reaction. When H2SO4 is added then CaSO4 is created which remains in the solution ionic state. So, the turbid lime water becomes clear.

H2SO4 is working as oxidant in the no. (ii) reaction. In the first step HI is produced, that subsequently produces iodine and sulfur di oxide oxidized by H2SO4. Purple colored iodine vapor is emitted from the beaker.

In the no. (iii) reaction H2SO4 is working as a dehydrating agent. As a result from sugar, conc H2SO4 molecule water and produces black colored carbon. The free water absorbed by sulfuric acid produces hydrogen sulfuric acid (11H2O, H2SO4). In this case much heat is generated.
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eq \o((((((,Ques.(15) In a ore of India there found some limonite and bauxite mixed minerals. Under the leadership of Dr. Tomas a group of chemist extracted mineral from the ore in two different methods.

a.  What is ore?
1

b.   Why alloy metal is produced?
2

c. 
Describe how metal can be extracted from the second ore.
3

d. 
Analysis the reason of extracting metal in two different methods.
4

Answer to the question no. 15
eq \o((,a) The minerals from which metal can be extracted beneficially are called ore.

eq \o((,b) A metal of a definite composition mixed with another metal or non metal of definite composition creates a hard metal compound. This is called alloy.

The noteworthy properties of alloy are melting point, flexibility, electric conductivity, density, hardness etc. These properties can be controlled by producing alloy. That means the particular property which is necessary more or less for a particular work is controlled in that way. Hence alloy is made.

eq \o((,c) The second ore of the stem is bauxite that is actually water added aluminium oxide. (Al2O3. 2H2O)

It is purified by removing different adulterant from it and aluminium oxide is obtained by removing water through heating. The melting point of aluminium oxide is 2050 Which is very costly to attend. So, cryolite is added with aluminium oxide that has melting point of 1000. The mixture melts in 900-950.

Inside the steel tank it is covered with graphite. The graphite acts as cathode. Graphite bar is used as anode. Electricity is provided through the melted bauxite. As a result the electrolysis of Al2SO3 is occurred. Al metal begins to coagulate on the cathode. As aluminium is heavier than cryolite it deposits on the bottom. Aluminium is collected from the exit tube of the bottom the tank time to time. The oxygen gas produced in the anode reacts with carbon and produces CO and CO2 .The reactions are given below-

Al2O3(() (( 2Al3+
cathode reaction : Al3+ + 3e– (( Al.

Anode reaction : O2( – 2e– (( O

2O (( O2 (g).

2C + O2 (( 2CO 

C + O2 (( CO2
Violet

eq \o((,d) In the stem the under the leadership of Dr. Tomas the chemists extracted aluminium from bauxite and zinc from calamine.
Generally metal extraction is done by electrolysis or carbon reduction process. Here aluminium extraction is done by electrolysis process and zinc extraction is done by carbon reduction process. 

The reason is the metals that are reactive reducing agent than C cannot be extracted by coal or carbon mono oxide. They are extracted by the electrolysis of melted salt. In this case for aluminium extraction from bauxite melted and dry bauxite has been used. As a result alumina creates Al3+ and O2– ions and the following reactions occur-

Al2O3 (( Al3+ + O2–
Al3+ +3e– – (( Al(() (Cathode reaction) 

O2( + 2e–  (( O (Anode reaction) 

O + O (( O2(g); C + O2 (( CO2(g) 

On the contrary Al cannot be extracted by carbon or carbon mono oxide. The reason is that alluminium is highly reactive than C.

According to the reactivity series zinc is mid reactive, lies below. So it can be extracted by carbon or carbon mono oxide.

         ZnO + C 
(( Zn + CO

So, in this case electrolysis is not necessary. Again as electrolysis is very costly than carbon reduction process, zinc is extracted through carbon reduction process.

eq \o((((((,Ques.(16) CuFeS2 + O2 (( Cu2S + Cu2O + FeS + FeO + A

A + NaOH (( Na2SO3 + H2O
a. 
What is alloy?
1
b. 
What do you mean by oleum?
2

c. 
Describe the nature of the aquas solution of the compound A?
3

d 
The  A compound is risky for environment?
4
Answer to the question no. 16
eq \o((,a) The substances that is produced by mixing more than one element in melted state is called alloy.

eq \o((,b) If SO2 is transferred to 98% dense H2SO4 pyrosulfuric acid is produced H2S2O7. It is called oleum. It is used in chemical reaction.
98% H2SO4 + SO3 ((H2S2O7 
In the contact process H2S2O7  is mixed with water to produce H2SO4.
H2S2O7 +  H2O  (( 2H2SO4 

eq \o((,c) A is SO2
SO2 is nonmetallic oxide. We know that non metal oxides are acidic and they produce acid reacting with water and then produce reacting with base.

SO2 + H2O ( H2SO3
SO2 + NaOH ( Na2SO3
As H2SO3 is a mild acid, it produces H3O+ . This solution turns blue litmas paper into red.

H2SO3 + H2O ( H3O+ + HSO eq \o((,3)
Blue litmas paper + H3O+  ( Red litmas paper

A is the oxide of sulfur, SO2.

It is and SO3 produced from it is harmful for the environment. SO2 and SO2 reacting with the air vapor produce H2SO3 and H2SO4 and get mixed with the rain water. As a result the pH of the rain water reduces to less than 4.4 and it falls on the environment. It is called acid rain.

SO2 + H2O (( H2SO3
SO3 + H2O (( H2SO4
This acid rain hampers the environment in many ways.
The infrastructure made of metal gets erosion.
The trees get hampered.

The production of crops reduces due to increase of acidity of soil.

The fishes die due to the increase of acidity of water.
Hence it can be said that SO2 is harmful for the environment.

eq \o((((((,Ques.(17) Though the A lies just below Mn in reactivity series, B lies just below Pb. 
a, 
What is rust?
1

b. 
Why prolong is used for zinc extraction?
2

 c. 
Describe the method to extract A from AS.
3
d. 
Which one of the metals mentioned in the stem is more reactive? Analyze it.
4
Answer to the question no. 17
eq \o((,a) Wet Ferric oxide is called rust.
eq \o((,b) To extract zinc from ore it needs to be heated in high temperature. The zinc vapor produced from it is entered into the condenser. But all the zinc vapor is not condensed. That’s why a smaller condenser called prolong is added to the head of the condenser that deposits the vapor that does not condensed in the first vapor.
eq \o((,c) Condenser the atomic number of A is 30 it is zinc (30). So, AS is ZnS. As an ore its name is zinc blend. To extract zinc from zinc blend the following method is used.

In zinc blend galena, sand, adulterants are found. To remove these the ore is made dense in the oil foam floating system is used.
Sulfur, arsenic and phosphorous are removed as oxides through the Thermal oxidation of the condensed zinc blend.          

2ZnS + 3O2  (( 2ZnO + 2SO2
The ZnO is burned with the coke-coal. As a result ZnO turns into Zn.

2ZnO + C  ((  2Zn + CO
The zinc found in this way is impure. Hence, pure zinc is found from the electrolysis. The impure zinc is used as an anode, pure zinc is used as cathode and the aquas solution of ZnSO4 is used as electrolyte.
eq \o((,d) Among the two metals indicated in the Stem, B is copper and A is zinc. Zinc is more reactive than copper. 

The reaction of CuSO4 and zinc produces ZnSO4 and Cu.

Zn + CuSO4 (( Cu + ZnSO4
As the reactivity of copper is less than the zinc, Cu2+ O4from CuS has been superseded by Zn.
eq \o((((((,Ques.(18) Look at the following table and answer the questions:

	Substances
	Iron
	Chromium
	Nickel
	Carbon

	A
	99%
	-
	-
	1%

	B
	73%
	18%
	7%
	1%


a. 
What is brass?
1
b. 
What do mean by pyrosulfuric acid?
2

c. 
Describe how from the mixed oxide of the main element of A the relevant metal can be extracted.
3

d. 
Which one is more durable between A and B?
4
Answer to the question no. 18
eq \o((,a) Brass is the alloy of 35% copper and 65% zinc.

eq \o((,b) If SO3 is added to 98% H2SO4 fuming sulfuric acid is formed. Its formula is H2S2O7. It is also called pyrosulfuric acid.
H2SO4 + SO2 (( H2S2O7
                98%
It is also called oleum.

eq \o((,c) The A in the extract is steel. Its main element is iron. The mixed oxide of iron is ferosoferric oxide, Fe3O4.Which is the prime ore for.
Iron can be extracted from Fe3O4 through carbon reduction process. In this case special type of furnace named blast furnace is used. 

In blast Furnace, when Fe3O4 is mixed with carbon, c, melted CaCO3 and heated with hot air we can extract Iron. 

Different parts of Blast Furnace 

(i) Stock Colum (400–100(C)

(ii) Boss; (900 –100(C)

(iii) Hearth (1300(C) 

Reaction in different section of Blast furmence 

Stock : Fe3O4 + CO (( 3FeO + CO2
FeO + CO (( Fe +  CO2
Boss : CaCO3 (( CaO + CO2
Hearth Ca3 (PO4)2 + C (( P2O5 + 3CaO

P2O5 + 5C (( 2P + 5CO 

MnO2 + 2C (( Mn + 2CO.

Thns we get Cast Iron Wich contains C, P, Mn,Si

eq \o((,d) Among A and B, B is more durable because A steel and B is stainless steel. In a 99% iron and in B 1% is found. So, the product produced from A would easily get rusted. So, the products of A would be less durable. 

Fe +   O2 + H2O (( Fe2O3.3H2O 

On the contrary B is a highly qualified alloy. The B contains rust preventive elements. So, B and the products produced from B do not react with air (O2.H2O)  

Fe +  O2 + H2O  (( no change occurs

SO, B is more durable than A.

eq \o((((((,Ques.(19) The researcher found ores of aluminium and copper from a sandy place.

a.  
What is liquid mineral?
1

b. 
What do mean by melting agent?
2
c. 
Describe which element combination of the stem makes metal slag? 
3

d. 
What steps need to be taken to extract alumina from first ore of the stem? 
4

Answer to the question no.19
eq \o((,a) The minerals that are found as liquid and motalestraction is profitable are liquid mineral.

eq \o((,b) The substances that reduce the melting point of the ore if mixed with the ore are called melting agent. The melting point of alumina is 2050 C. If cryolite is mixed with it melting point reduces to 900-1000( C. Here cryolite is the melting agent
eq \o((,c) There are four elements in the stem. They are Al2O3 .2H2O, Fe2O3 , TiO2  and SiO2
Among them SiO2 make metal slag.

The metal oxide that reacts with the sand or adulterant during the extraction produces metal silicate is called metal slag. The metal slag can be easily separated as it floats above the melted metal surface. In the melting process FeO is produced from the ore. The FeO reacting with silica is removed as FeO.

CuFeS2 + O2 (( Cu2 O + Cu2S + FeS + FeO + SO2
FeO + SiO2 (( FeSiO3
eq \o((,d) The ore mentioned in the extract is bauxite. It is the ore aluminium. Its formula is Al2O3.2H2O and it has also adulterant with it Fe2O2, TiO2 and SiO2. Among the elements of the ore Al2O3 is amphoteric others are basic. So, bauxite is melted in high temperature and pressure adding base. In this process the adulterants do not get any change. So, these are removed through filtering and aliminium remains in the solution in melted state.
Al2O3 + 6NaOH (( 2Na3 Al2O3 + 3H2O 

After that water is added, then just produced Al (OH)2 is added. As a result all the Al (OH)2 is precipitated. Al2O3 is obtained through filtering it and heating it to 1500 C.

Na3Al2O3 + 3H2O (( Al(OH)3 + 3NaOH

2Al(OH)3  eq \o(1500(C,(((() Al2O3 + 3H2O
eq \o((((((,Ques.(20) 

An ore of 125.4 g atomic mass  eq \o((,(() X + CO2
X + C (( Y + CO2
a. 
Write down the formula of Lime stone?
1

b.
What do you mean by stainless steel? 
2

c. 
Describe that X is a amphoteric Substance.
3

d. 
Analyze with reactions how pure metal can be found from Y?
4

Answer to the question no. 20
eq \o((,a) The formula of Lime stone is CaCO3 .

eq \o((,b) Stainless is a alloy. As it is rust preventive it is also called rust less steel. In stainless steel there are 73% iron, 18% chromium, 8% nikel and 1% carbon.

Stainless steel is used to factory instrument, medical instrument etc.

The ore of 12.45 g atomic mass is calamine.

eq \o((,c) The compound found in the first reaction is ZnO.

ZnCO3  eq \o((,((()  ZnO + CO2
As  ZnO is amphoteric, it produces salt and water reacting with both acid and base. 

ZnO is a base. For example it produces sodium zincat reacting with NaOH.

ZnO + 2NaOH (( Na2Zn(OH)4 + H2O

Again ZnO is a base. For example it produces salt and water reacting with HCl.

ZnO + 2HCl (( ZnCl2 + H2O

Hence ZnO is a amphoteric oxide.

eq \o((,d) The Y in the stem is impure Zn.

2ZnO + C (( 2Zn + CO.

Electrolysis is necessary to produce pure zinc from impure zinc.

Anode is used as impure zinc and cathode is used as pure zinc. And 15 % ZnSO4 solution is used.

Anode Oxidation reaction : Zn (( Zn2+ + 2e– 

Cathode reduction reaction Zn+2 + 2e (( Zn.
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The adulterant of speltar is deposited as anode mud below the anode.

eq \o((((((,Ques.(21)
Dense sea water  eq \o(Electrolysis,(((((() 
A (in cathode) 

+ B (in anode) + C (in solution)

a. 
Write down the formula of cinnabar.
1

b. 
What do you mean by carbon redection?
2

c. 
Describe the reaction mentioned in the stem.
3

d. 
The metal of the compound found from the solution in the stem does not exist in nature freely and cannot be kept freely- analyze the statement.
4

Answer to the question no. 21
eq \o((,a) The formula of cinnabar is HgS

eq \o((,b) The process in which metal is extracted from the metal oxide with the help of carbon is called carbon reduction. Generally the metals that are less reactive are extracted by carbon reduction process.

eq \o((,c) In the sea water there exist NaCl and H2O. The dense solution of NaCl is called brine. From the electrolysis of brine chlorine gas is found in anode, hydrogen gas is found in cathode and NaOH is found in solution. NaCl and H2O of brine turn into ions in the following way.

NaCl (( Na + + Cl–
H2O ((((((( H+ + OH–
2Cl–  – 2e– (( Cl2
2H+ + 2e– (( H2
Solution: Na+ + OH– (( NaOH 

As the density of chloride ion is higher in anode Cl–  leaves electron and turns into chlorine gas.

2Cl- ( 2e– (( Cl2



If iron cathode is used H2 is produced.

2H+ + 2e– ((     H2
Na+  + OH– ((   NaOH
eq \o((,d) The compound found in the solution in the extract is NaOH. The metal of NaOH is Na.

As Na has higher position in the reactivity series, it reacts very easily. That’s why it cannot be found in nature as free. It is found as NaCl, Na2CO3 in nature.

Moreover the Na found from electrolysis cannot be kept in the air openly. It has to be kept below the kerosene. The reason is that as sodium is vary reactive it produces Na2 O, NaOH firstly and then Na2 CO2
4Na + O2 (( 2Na2O

Na2O + H2O (( 2NaOH

2NaOH + CO2 (( Na2CO3 + H2O

 Hence Na sodium cannot be found in nature as free and cannot be kept free.

eq \o((((((,Ques.(22) Look at the following table and answer the questions:

	Name of the ore
	Extracted metal

	Copper pyrites
	Copper

	Red hematite
	Iron


a. 
What is the purification of metal?
1

b. 
Why silica is used in metal extraction?
2

c, 
In which one of metals extraction mentioned in agent the extract CO is used as reducing agent. Describe it.
3

d. 
To extract the first metal of the extract oil foam floating system is use describe the first statement. 
4

Answer to the question no.22
eq \o((,a) The process to extract metal from ore in the electrolysis process is called electric purification.

eq \o((,b) During metal extraction it is necessary to remove unnecessary metal oxide from the ore. Here if silica is used the metal oxide is removed as metal silicate. As metal silicates are lighter they float on the melted metal. So, it is very easier to be removed. Hence silicate is used to remove the mineral slag. For example to extract copper from copper pyrites SiO2 is used.
FeO + SiO2  ((( FeSiO3

eq \o((,c) CO is used as reluctant to extract iron from red hematite.

Red hematite is one of the main ores of Iron. Its formula is Fe2O3. 

As iron is not a highly reactive metal, it can be extracted through carbon reduction process. To extract iron from red hematite, blast furnace is used. Red hematite, coke carbon and CaCO3 are entered in the blast furnace from the top and heated air is entered from the bottom. With the high temperature C turns into CO through burning. In the upper part of the blast furnace it reacts with Fe3O4 and produces iron metal which is collected as liquid from the bottom of the blast furnace. Here CO acts as a reductant. To complete the valence of CO it collects oxygen from Fe2O2 step by step.

3Fe2O3 + CO (( 2F3O4 + CO2
Fe3O4  + CO (( 3FeO + CO2
FeO + CO (( Fe + CO2 
eq \o((,d) The first metal mentioned in the stem is copper. The ore of it is copper pyrites. Its formula is CuFeS2. It is a low quality ore. It has only 2-3% copper. Among the adulterants sulfur and compound of sulfur especially FeS much problem. To make the Powder of ore dense, oil foam floating system is used.
In this process the Powder of ore is stirred with water and pine-oil. As a result the main elements of the ores float with the pine-oil as foam and the adulterants are deposited in the biker. The foam with the ore if collected and kept for some time the ore become separated from the oil and the pine oil can be used again.

eq \o((((((,Ques.(23) Look at the following figure and answer to the question:

[image: image118.emf] 

(+)   ( – )  

x  

30 A (thin sheet)  

ASO 4  
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a.  
What is called ore?
1

b. 
Why oil foam floating system process is needed is the ore contains sulfur?
2

c. 
Write down the reactions occurred in the anode and cathode.
3

d. “To get impure metal from the ore mentioned in the stem the carbon reduction process is necessary”- analysis the statement.
4
Answer to the question no. 23
eq \o((,a) The minerals from which metal can be extracted economically is called ore.

eq \o((,b) The ores which are of low quality and contain sulfur, need to oil foam floating system  become dense. In this process the blended ore is stirred with water and pine-oil. As a result the main elements of the ores float with the pine-oil as foam and the adulterants are deposited in the biker. The foam with the ore if collected and kept for some time the ore becomes separated from the oil.
eq \o((,c) The metal mentioned in the stem is Zn. The reason is that the atomic number is 30. The name of the salt is ZnSO4. In the figure there is the indication of metal purification. The positive electrode is anode and the negative electrode is cathode. In electrolytic cell oxidation occurs in anode and reduction occurs in cathode. The reactions are given below.
ZnSO4 (aq) ((((((( Zn+2 (aq) + SO4–2 (aq) 

Anode reaction : Zn(S) (( Zn+2 + 2e– 

Cathode reaction : Cu2+ (aq) + 2e– ( Cu(aq) 

eq \o((,d) The metal mentioned in the stem is Zn and it is not a highly reactive metal. So, carbon reduction process can be used to extract it. In this process coke-carbon is used. In high temperature this type of carbon reacting with metal oxide creates CO or CO2. But if the metal is highly reactive than this process is not effective. In that case electrolysis process should be used.
If the ore in the stem is calamine then zinc oxide is to be produced first from thermal oxidation of the ore. Then in the carbon reduction process impure zinc is found from the zinc oxide.
ZnCO3  eq \o((,((()  ZnO + CO2
2ZnO + C (( 2Zn + CO2
Then pure zinc is found from the electrolysis of impure zinc.

eq \o((((((,Ques.(24) Look at the following reactions and answer the questions:

Zn + H2SO4 (Conc) (( ZnSO4 + H2O + A

2A  + O2  eq \o(450(C–500(C,(((((((,Pt( 2atm) 2B
a. 
What type of mineral slag is MnO?
1
b. 
Why H2SO4 is called anhydrous?
2
c. 
Describe that the A compound acts as a reductant reducing agebt.
3
d. 
‘If A and B compounds exist in high amount in the air, it pollutes the environment greatly’- describe this statement.
4
Answer to the question no. 24
eq \o((,a) MnO is a basic mineral slag.

eq \o((,b)The substances that can absorb water from other substances are called anhydrant. The Conc. H2SO4 can . absorb water different substances. So, it is called anhydrant. For example dense H2SO4 can separate carbon from sugar absorbing water.
C6H22O11 + H2SO4(Conc) (( 12C + 11H2O + H2SO4
eq \o((,c) The A compound of the stem is SO2. The complete reaction is
Zn + H2SO4(Conc.) (( ZnSO4+ SO2 + H2O
The substance that reduces other but gets oxidized itself is called reductant. For example SO2 reduces hydrogen sulfide.

SO2 + 2H2S (( 3S + 2H2O .
Here SO2 is the reductant.
eq \o((,d) The A and B of the stem are SO2 and SO3 respectively. Zn reacting with H2SO4 produces Zn SO4, H2O and SO2. But SO2 turns into SO3 through the oxidation in high temperature and pressure.
Zn + H2SO4(Conc.) (( ZnSO4 + SO2 + H2O

2SO2 + O2  eq \o(450( –500(C,(((((,Pt( atm) SO3
If SO2 and SO3 remain in high amount in the air they react with the water vapor and produce H2SO3 and H2SO4. When they get mixed with the rain water, the pH of the rain water reduces to less than 4.4 and it falls on the environment. It is called acid rain.

SO2 + H2O (( H2SO3
SO3 + H2O (( H2SO4
This acid rain hampers the environment in many ways.

(i) 
Metal made construction corrodes 

(ii) 
The trees get damaged.

(iii)
The production of crops reduces due to increase of acidity of soil.

(iv)
The fishes die due to the increase of acidity of water.

Hence it can be said that Both A & B product are harmful for the environment.
eq \o((((((,Ques.(25) Bauxite is found in rock and earth surface.  If the powder of bauxite is heated with NaOH in high temperature it turns into liquid. The adulterants with it get no change. To extract the relevant metal electrolysis the most perfect method.
a.  
Write down the formula of bauxite.
1

b.
Why base is used to melt the bauxite?
2

c. 
Write down the necessary reactions to get alumina from the ore mentioned in the stem.
3

d. 
Analyze the acceptability of the last statement of the stem.
4
Answer to the question no. 25
eq \o((,a) Formula of Bauxite is Al2O3.2H2O
eq \o((,b) Al2O3 of bauxite is amphoteric oxide and its adulterants are basic. To separate Al2O3 from the adulterants NaOH is used. NaOH reacts with the Al2O3 and produces soluble sodium aluminate. But the adulterants get no change. Then the adulterants can be removed through filtering vary easily.

eq \o((,c) The ore mentioned in the stem is bauxite. It is the ore of aluminium. Its formula is Al2O3 2H2O and it has also adulterant with it Fe2O3, TiO2 and SiO2. Among the elements of the ore Al2O3 is amphoteric others are basic. So, bauxite is melted in high temperature and pressure adding base. In this process the adulterants do not get any change. So, these are removed through filtering and aliminium remains in the solution in melted state.

2O2( (( O2 + 4e– 

O2 + C (( CO2
Al2O3 + 6NaOH (( NaAlO2 + 3H2O

After that water is added, then just produced Al (OH)3 is added. As a result all the Al(OH)3 is precipitated. Al2O3 is obtained through filtering it and heating it to 1500 C.

NaAlO2 + 2H2O (( Al(OH)3 + 3NaOH

2Al(OH)3  eq \o(1500(C,(((() Al2O3 + 2H2O
eq \o((,d) The ore mentioned in the stem is bauxite. It is the ore of aluminium. Its formula is Al2O3. 2H2 O.
The metal in bauxite is very reactive. The metals that can be extracted by carbon reduction process are less reactive than carbon. For example To extract zinc carbon reduction process is used. 

2ZnO + C     ((     2Zn + CO

On the other hand those are more reactive than carbon need to be extracted through electrolysis process. As Al is more reactive than C, to get Al from Al2O3 electrolysis is necessary. In high temperature if Al2O3 is melted with Na3AlF6 and CaF2 and then electrolysis is performed, Al is deposited in the cathode.

Al2O3 (( 2Al+3 + 3O–2
Reaction in anode: 2O2– ( O2 + 4e–



O2 + C ( CO2

O2 + 2C ( 2CO

Reaction in cathode: Al+3 + 3e( (( Al.

So, the last statement in the extract is exact. That means to extract Al from bauxite electrolysis is the perfect method.

eq \o((((((,Ques.(26) A and B both are elements of same group. The atomic number of A is half of that of B. The molecular formulas of A and B are A2 and B2 respectively. In high temperature A and B react with each other and produce different compounds.

a. 
What kind of oxide is SO2 ?
1

b. 
Why kaolin is called china clay? 
2

c. 
Describe the effect of temperature on the reaction to produce BA3.
3

d.  
Describe how BA3 turns a colored substance into colorless.
4

Answer to the question no 26
eq \o((,a) SO2 is a acidic oxide.

eq \o((,b) Kaolin is enriched in aluminium that is used in ceramic industry. As china used kaolin at first, so it is called china clay.

2BA2 + A2  eq \o(V2O5( 2atm,(((((,500(C) 2BA3 ; (H = – 197kJmol

eq \o((,c) In this reaction A is oxygen and B is sulfur as the atomic number of A is 8 and of B is 16. Moreover oxygen and sulfur remain in the nature as  O2 and S2 ?

Hence the reaction becomes-

2SO2 + O2  eq \o(V2O5 2atm,(((((,500(C) 2SO3; (H = –197kJmol–1
As the reaction is heat producing, according to le chatelier's principle, the equilibrium state of the reaction moves backward in high temperature to neutralize the effect of the increase of temperature. As a result SO3 turns into SO2 and O2. Again if temperature is reduced then the equilibrium state would move forward to neutralize the effect of the reduction of temperature. As a result the production of SO3 increases. But if temperature is very much reduced, the collision between the particles would reduce and subsequently the production rale would below.
Hence for maximum production the temperature cannot be reduced much and increase much. Here, for the maximum production temperature is 440(-500(C. This temperature is called optimum temperature.
eq \o((,d) According to the stem BA2 is SO2. SO2 is a bleaching agent. The substances that turn a colored material into colorless, it is called bleaching agent
SO2 is a bleaching agent because it produces nascent hydrogen in the presence of  H2O. This nascent hydrogen acts as reducing agent and turns the colored material into colorless.
        SO2 + 2H2 O   ((    H2SO4 + [H]

Colored material + [H] (( colorless material

So, BA2 or SO2 turns the colored material into colorless.

eq \o((((((,Ques.(27) The atomic numbers of A, B and C are 8,13 and 26 respectively. The availability of A, B and C in the earth surface are 46%, 8% and 5% respectively. A if added to B and C produce B2A3 and C2A3 respectively.
a. 
What is metal?
1

b. 
Why calcium is not found in the nature as free?
2

c. 
Why B2A3 is called amphoteric material?
3

d. 
Among B2A3 and C2A3, which one offers easy metal extraction?
4

Answer to the question no. 27
eq \o((,a) The materials that have the property of flexibility, 

brightness, heat and electricity conductivity are called metal.

eq \o((,b) The metals that are highly reactive are not found in the nature as free. They are found as compound. As calcium is highly reactive it is not found as free. It is found as compound. CaCO3, CaCl2, CaSO3 are the noteworthy compounds of calcium.
eq \o((,c) In the stem A and B are oxygen and aluminium respectively. Hence B2A3 is Al2O3 .

The oxides that react with both acid and base and produce salt and water are called amphoteric oxide.

Al2O3 reacts with both acid and base. So, it is called amphoteric oxide.

Al2O3 + 6HCl (( 2AlCl3 + 3H2O

Al2O3 + 2NaOH (( 2NaAlO2 + H2O

So, Al2O3 reacts with both acid and base.

According to the stem B2A3 is Al2O3 and C2A3 is Fe2O3.

Aluminium is more reactive than iron. So, to extract Al from ore electrolysis is necessary that is very costly and tough. On the other hand to extract Fe, carbon reduction process is necessary. In this process coke and carbon are used. It is easier and less costlier. 

eq \o((,d) Hence Al extraction from Al2O3 is easier comparatively.
In iron extraction Fe2O3  O3is heated in blast furnace with coke-carbon and CaC.

The reactions in the blast furnace have been shown here.

Stock column:
3Fe2O3 + CO (( 2Fe3O4 + CO2

Fe3O4 + CO (( 3FeO


FeO + CO (( Fe.

Bose: CaCO3 (( CaO + CO2

CaO + SiO (( CaSiO3
Harth: Ca3(PO4)2 ( 3CaO + P2O5

P2O5 + 5C ( 2P + 5CO


MnO2 + C ( Mn + 2CO


SiO2 + 2C ( Si + 2CO
eq \o((((((,Ques.(28) Steel is produced according to the following procedure-
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a. 
What is the name of the mineral of sodium nitrate?
1
b. 
Metal extraction is occurred in anode and cathode- Describe the reactions.
2

c. 
Write the chemical changes occurred to produce steel in the place C.
3

d. 
Write down the reason of mixing coke and limestone with ore and analyze the changes for it.
4
Answer to the question no. 28
eq \o((,a) The mineral of sodium nitrate is chile saltpeter.
eq \o((,b) In metal extraction oxidation occurs in anode and reduction occurs in cathode. The metal ions are of positive charge. So, they move to the cathode of negative charge and turns into metal by accepting electron. As for example the reaction in cathode for extracting Al from Al3O4–
                    Al3+ + 3e– ((   Al

On the other hand the negative part of the ore moves to anode and leaves electron. For example-
                            O2 ((  O + 2e–
                            O + O = O2

eq \o((,c) Near the place C that means basimar blast furnace, producer gas (CO + N2) is formed from the burning of coal and air is also entered into it. The cast iron produced from furnace, unused steel from factory, a small scale hematite is taken in the furnace. The hematite produces oxides by oxidizing C, Si, Mn, P, S of cast iron. 

Fe2O3 + 3C (( 3CO + 2Fe 

Fe2O3 + 3Mn (( 3MnO + 2Fe

2Fe2O3 + 3Si (( 3SiO2 + 4Fe 

2F2O3 + 3S (( 3SO2 + 4Fe.
Manganese oxide and SiO2 produce together manganese silicate and Acidic oxide reacting with CaO produces metal slag.
MnO + SO2 (( MnSiO3
CaO + SiO2 (( CaSiO3
2CaO + 2SO2 + O2 (( 2CaSO4.

Then from the melted iron metal slag is separated.

eq \o((,d) The main material of the place A is the ore of iron. We know that metal extraction is a carbon reduction process. The ores of iron are the different oxides of iron. Iron is extracted from these oxides by removing the oxygen. And to remove the oxygen coke or carbon is used as reductant. The reactions of iron extraction are given below:

C + O2 (( CO2
CO2 + C (( 2CO

Fe2O3 + 3CO (( 2Fe + 3CO2
There are many adulterants in the ore of iron. Silica or sand is that of adulterants. To remove this silica limestone  or calcium carbonate is used.

The limestone produce lime (CaO) and CO2 in high temperature. The CaO produces calcium silicate reacting with silica. In high temperature the calcium silicate gets melted and then it turns into metal slag absorbing other silicate and adulterants.

CaCO3  eq \o(heat,((()  CaOH + CO2
CaO + SiO2 (( CaSiO3
eq \o((((((,Ques.(29) In our household life we use bowl, rode, grill, knife etc. These are all made of metals. These metals are extracted from the ore. To extract iron from the ore it is entered in the blast furnace. These metals corrode due to long use. Hence alloy is made by mixing different metals with the main metal or another layer of metal is provided on the surface of the main metal. 

a. 
What is magma?
1

b. 
Why alloy is made?
2

c.
 How the metals used in the household chores can be protected from corrosion?
3

d. 
Analysze the reason why heated air is flowed in the blast furnace during iron extraction.
4
Answer to the question no. 29
eq \o((,a) Rock melts due to high temperature pressure below the earth surface. This melted state is called magma.

eq \o((,b) A metal of a definite composition mixed with another metal or non metal of definite composition creates a special metal compound. This is called alloy.

The noteworthy properties of alloy are melting point, flexibility, electric conductivity, density, hardness etc. These properties can be controlled by producing alloy. That means the particular property which is necessary more or less for a particular work is controlled in that way. Hence alloy is made.

eq \o((,c) If the metals used in the household chores are kept in contact of water for long time then they corrode.
When metal or alloy reacts with water, there produces a layer of metal oxide on the surface. As a result it corrodes. 

The corrosion can prevented in the following ways-

(i) By providing a layer of zinc on the iron surface or galvanizing.

(ii) By creating layer of nikel, chromium on the iron surface through electrolysis or electroplating.

(iii) By turning iron into steel and make the household materials with it.

eq \o((,d) Iron ores are turned into Fe metal through reduction by carbon and carbon monoxide.
As iron is a middle order reactive metal. So, it cannot be extracted through electrolysis. It is extracted through carbon reduction process.

During iron extraction much heated air is entered in the furnace continuously. The reason is that the ores of iron contain very high melting point. The coke gets reduced in this heated air, turns into carbon monoxide and produces heat.

C + O2 (( CO2
CO2 + C (( 2CO

As a result the materials within the furnace get heated and carbon monoxide reduces the ore into iron.
Fe2O3 + 3CO (( 2Fe + 3CO2
Generally adulterants are found in the ore with iron. The adulterants contain very high melting point. As a result if the temperature is low iron cannot be extracted. Moreover in low temperature carbon cannot be oxidized. And if coke is not oxidized carbon monoxide and much heat is not created. As a result the ores remain un-reduced. Hence heated air is entered in the furnace during iron extraction

eq \o((((((,Ques.(30) The main ore zinc is zinc sulfide, ZnS.
              1st step                              2nd step

ZnS (s)                 Compound X                    ZnS (s)

Similarly Pb can be extracted from galena (PbS).
a. 
What is volcanic rock?
1

b. 
Why zinc in the zinc salt cannot be replaced by copper?
2

c. 
Describe the way to understand the completion of the reduction process in extraction zinc in the procedure indicated above and why the temperature and air flow are controlled here?
3

d. 
Describe the system to extract Pb who from its ore using the mentioned process and why mixture of iron powder and CaO is added during extraction?
4
Answer to the question no. 30
eq \o((,a) Magma condenses into hard rock again. Harden rock is  called volcanic rock.
eq \o((,b) In reactivity series the location of zinc is above copper. So, zinc is more reactive than copper. Hence copper cannot replace zinc. 
ZnSO​4 + Cu  ((  no reaction

eq \o((,c) In the above process ZnO is reduced to Zn and C is oxidized into CO.
When the reduction process is complete, CO is not produced. At this time only Zn vapor is created. The zinc vapor burns as white fume on the mouth of prolong. This is the indication of the completion of the reaction.
During oxidization the temperature and air flow are controlled in such a way that ZnS turns into ZnO.

If there is high air flow and temperature is below 850 C ZnS is oxidized by oxygen and turns ito ZnSO4. 
ZnS+O2 (( ZnSO4
That’s why air flow and temperature are controlled.
Before lead oxidation galena is purified. Then it is heated in the air. As a result it oxidizes into PbO.

2PbS(s) + 3O2(g) (( 2PB(s) + 2SO2(g) 

Then carbon powder is mixed with lead oxide and then heated in a blast furnace. As a result lead oxide is reduced into lead.

PbO(l) + C(s) (( Pb(() + CO(g) 

During lead extraction in the first step some oxide may remain unchanged. That’s why some iron is added, it can react with lead sulfide and free the lead metal.
PbS + Fe (( Pb + FeS

Silica remains as adulterant with the ore. That’s why some calcium oxide is added that can react with the silica and produce calcium silicate.

CaO(S) + SiO2(S) (( Ca SiO3(() 

So, to extract the pure lead metal solving the mentioned problem iron powder and CaO are added.

eq \o((((((,Ques.(31) X is the main ore of copper. FeS remains as an adulterant in the X. It is fought to extract copper from this ore. The adulterant is removed by heat oxidation and then the ore is heated in controlled air. As a result blister copper is formed. From the electrolysis of blister copper 99.98% pure copper is produced.
a. 
Write down the formula of wolframite.
1

b. 
Write the reactions occurr in the Cu extraction.
2

c. 
Describe 99.98% pure copper can be obtained from X that is found heat oxidation.
3

d.  
Metal extraction from the given ore is troublesome- analyze the statement.
4
Answer to the question no. 31
eq \o((,a) The formula of wolframite is FeWO2.

eq \o((,b) The reactions in copper metal extraction are:
Pyrite turns into copper sulfide through heat oxidation.

2Cu FeS2 + 4O2 ( Cu2S + 3O2 + 2FeO

If Cu2S is heated in controlled air flow it turns into copper.

Cu2S + O2 ( 2Cu + SO2
eq \o((,c) The main ore of copper is copper pyrites. X is the copper pyrites. Blister copper is found from the heat oxidation. 98% copper is found in blister copper.

Electric purification of blister copper: The impure blister copper is purified by electrolysis. Copper sulfate solution (15%) is used as electrolyte, impure copper as anode and pure copper is used as cathode. 

During electrolysis the impure copper from the anode comes to the solution leaving two electrons and these electrons are taken by copper (II) ion and deposits on the cathode as pure copper. In this way 99.98 % copper is found.
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Reaction in anode: Cu (S) ( Cu2+ + 2e–
Reaction in cathode: Cu2+ + 2e– (( Cu (S) 

eq \o((,d) The reason of complexity to extract copper from the ore mentioned in the stem:

Copper pyrites is a ore of low quality. Extraction of copper from it is very complicated and time consuming.

Copper pyrites contain high amount of adulterants. It has only 2-3% of Cu considering mass.

Cu has more attraction to sulfur compared to Fe. As a result during heat oxidation only a small amount of Cu2S is oxidized into Cu2O. This Cu2O again reacts with FeS and turns into cuprous sulfide.

Cu2S. Fe2S3 + O2 ( Cu2O + FeO + Cu2S + FeS + SO2 

FeS + Cu2O (( Cu2S + FeO. 

Hence if Fe is not removed from the ore, cuprous oxide is not found from cuprous sulfide. As a result it becomes complicated to extract copper.

During heat oxidation cuprous silicate is formed Cu2O and silica produces this slag, like ferrous silicate.

eq \o((((((,Ques.(32) In the practical experiment it has been told to Samira and Sabrina to produce pure copper from impure copper using the electrolysis process. They have been given pure copper pieces, glass rod and plastic bar to use as electrode. They have been also given sodium chloride, aluminium sulfate and copper sulfate as chemical agent. They selected the original element as electrode and original chemical as electrolyte and they completed electrolysis.

 a. What is used to clean the surface before electroplating any iron material?
1

b. 
Why generally clock chain contains layer of 


chromium on the surface of iron?
2

c. 
Which of the materials would Samira and Sabrina would use to make electrolysis cell?
3

d. 
Show with the experiment of Samira and Sabrina that impure metal can be purified through the process of electrolysis.
4

Answer to the question no. 32
eq \o((,a) Before electroplating on a iron metal it has to be cleaned by NaOH and sulfuric acid.

eq \o((,b) Generally chain of clock is made of iron. To protect the chain from rust layer of chromium is provided on the surface iron chain so that it does not get contact with air and get corrodes. It also looks nice.

 Electrolysis is a special system where in a biker there are two electrodes and a soluble or melted electrolyte. The one end of every electrode is connected with battery. 

eq \o((,c) For a electrolysis cell two electrodes, soluble or melted electrolyte, battery, ammeter, and a biker is needed. 

According to the stem to produce pure copper from impure copper using the electrolysis process Samira and Sabrina have been given pure copper pieces, glass rod and plastic bar to use as electrode. They have been also given sodium chloride, aluminium sulfate and copper sulfate as chemical agent. 

For electrolysis they would choose pure copper piece as cathode and impure copper bar as anode. Again for electrolyte they would choose copper sulfate solution. During electrolysis copper sulfate converts into copper and sulfate ion. The copper ion absorbs electron and deposits into the cathode. The copper metal in the anode leaves electrons and moves to the solution as ion. In this way impure copper becomes pure.

eq \o((,d) In industry blister copper is generally impure.

In impure copper there are silver, gold etc. To make the copper pure these should be removed. In electrolysis almost 100% pure copper can be produced.

 According to the stem to produce pure copper from impure copper using the electrolysis process Samira and Sabrina have been given pure copper pieces, glass rod and plastic bar to use as electrode. They have been also given sodium chloride, aluminium sulfate and copper sulfate as chemical agent. For electrolysis they would choose pure copper piece as cathode and impure copper bar as anode. Again for electrolyte they would choose copper sulfate solution.

In this state if electricity is provided the copper from the solution would deposits on the cathode after reduction. The adulterants zinc, iron would become soluble. In this way anode cossodes continuously and deposits on the cathode as pure copper. So, from this example it can be said that impure metal can be purified through electrolysis process.

Reaction in anode: Cu(S) (( C42+ + 2e–
Reaction in cathode: Cu2+ + 2e– (( Cu(S). 


[image: image156.emf] 

Impure Cu  

Anode mud  

Fig: Purification of Copper  

 

Pure Cu  

CuSO 4   solution  

Anode  

 

Cathode  

 


eq \o((((((,Ques.(33) Niaz bought some spoons. He observed that on the packet it was written that the main element is copper and nickel is also present in small amount. He asked his father- why does not the spoon get rust though it is made of iron? He answered- It is mainly a iron made spoon which has a layer of nickel on the surface. It is called electroplating. Then he described the process of electroplating with the figure.

a. 
What is produced in anode from the electrolysis of water?
1

b. 
Why does not the covalent bond get electrolyzed?
2

c. 
Describe the process of electrolysis if the spoon is replacing by impure copper and anode is pure copper.
3

b. 
With the process mentioned in the stem rust preventive metal can be produced- Describe with the given information and figure of the stem.
4

Answer to the question no. 33
eq \o((,a) In the electrolysis of water oxygen gas is produced in the anode.

eq \o((,b) If the electrolytic substance is ionic the ions from it become free in the solution. As a result the positive and negative ions get reduced and oxidezed in the regative and positive electrode respectively and the giving and taking of electrons occur. Thus the electricity starts to flow. On the contrary as in covalent compound ions are not analyzed, electricity does not flow. We know that the main condition of electrolysis is to flow electricity through the electrolyte. Hence if the electrolyte is covalent compound then electricity does not flow.

eq \o((,c) In industry blister copper is generally impure.

In impure copper there are silver, gold etc. To make the copper pure these should be removed. In electrolysis almost 100% pure copper can be produced.

If the spoon in the figure is of impure copper and the cathod is of pure copper, then for electrolysis instead of nikel sulfate copper sulfate solution (II) is used as electrolyte. In this process impure copper can be turn into pure copper.

To purify the impure copper the impure copper is used as anode and the pure copper is used as cathode. In this state if electricity is provided the copper ion from the solution would deposit on the cathode after reduction. The adulterants zinc, iron would become soluble. In this way anode corrodes continuously and deposits on the cathode as pure copper. So, from this example it can be said that impure metal can be purified through electrolysis process.

Reaction in anode: Cu(s) (( Cu2+(aq) + 2e–
Reaction in cathode: Cu2+(aq) + 2e– (( Cu(s).

eq \o((,d) With the process of electrolysis to make a layer of a metal on the surface of other metal is called electrolsis. Generally to make the difference or prevent corrosion a high reactive metal is provided with a layer of another low reactive metal on the surface.

In the stem the iron spoon is provided electroplating. Here iron spoon is first washed by caustic soda and then by sulfuric acid. After washing it is used as cathode. On the other hand the nikel bar is used as anode and nikel sulfate as electrolyte. 

Reactions occurred in the electrolysis:

Reaction in anode: Ni ( Ni2+ 2e–
Reaction in cathode: Ni2+ + 2e– ( Ni 

Generally materials of iron get rust easily. As a result they corrode. After getting the layer of nikel or chromium iron does not come into the contact of air. Thus neither rust nor corrosion is occurred. 

eq \o((((((,Ques.(34) For describing the state and change of material a science teacher showed his students a brown colored cover in the grill of window. Then he lighted a candle and told them to observe the change. They looked that candle was becoming smaller slowly. Using the matter mentioned above he described changes of the three state of material.

a. 
What is the name of the brown colored cover in the grill of the window?
1

b. 
Describe-What type of the change in the creation of brown colored layer on the grill of the window.
2

c. 
Describe how the grill of the window can be protected from the brown colored layer.
3

d.
In the burning of candle physical and chemical both type of changes have been occurred- analyse it.
4

Answer to the question no. 34
eq \o((,a) The brown colored layer in the grill of the window is called rust.

eq \o((,b) The brown colored layer in the grill of the window is a chemical change. If the iron made grill of window is kept in air for a long time, it reacts with the oxygen and water vapor and produces water added brown colored ferric oxide that is called rust (Fe2O3.H2O). The element and property of rust are completely different from the grill of window, oxygen and water vapor. That’s why it is a chemical change.

eq \o((,c) The brown layer that means rust erodes the iron materials.

The rust occurs in the grill of window through chemical change. If the grill can be kept free from the contact of the free from oxygen and vapor then the rust would not occur.

The rust can be prevented in the following ways:

1. 
Electroplating

2. 
Galvanizing

3. 
Making alloy named stainless steel using 12-14% chromium

4. 
Burnish using red lead or aluminium

5. 
Layering of pitch soluble in naptha

eq \o((,d) Both physical and chemical change can occur in the same material.

When a reactant produces a completely different product it is called chemical change. Again when a material does not get any fundamental structural change, it is called physical change.

In the burning of candle both physical and chemical changes occur. During the burning the candle gets melted. This change is physical change. Again the wax reacting with oxygen produces carbon dioxide and water vapor. This is chemical change. Here the property carbon dioxide and vapor is completely different from wax.
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Analyzing the reaction it is found that the reaction of wax with air is the chemical change and to turn into melted wax from the solid wax is physical change.

eq \o((((((,Ques.(35) Pure gold and pure water both are pure material. Pure material are of two types- They are elementary material and compound material. Both have physical and chemical change.

i. 
Wax + O2  eq \o(Combustion, (((((() CO2
ii. 
Fe + nH2O + O2  eq \o(Combustion, (((((()  Fe2O3 nH2O

iii.                (magnet)  eq \o((,((() 
a. 
What is pure material?
1

b. 
Why does not water has hardness?
2

c. 
Identify the difference between the reaction i. and iii.
3

d. 
Which reaction contains what type of changes and why? Analyze with reason.
4

Answer to the question no. 35
eq \o((,a) The material of definite and unchangeable chemical composition and property is called pure material?
eq \o((,b) Water is a liquid. The intermolecular space between the liquid is more than that of solid. As a result the molecules can change their position if pressure is applied and they remain at some distance from each other. Hence the liquid that means water is no hardness.
Both physical and chemical change can occur in the same material.
eq \o((,c) When a reactant produces a completely different product it is called chemical change. Again when a material does not get any fundamental structural change, it is called physical change.

In no i) reaction chemical change has been occurred and in no. iii) reaction physical change has been occurred. The differences have been mentioned in the following table:

	change in no. i) reaction
	change in no. iii) reaction

	It is a chemical change
	It is a physical change

	Completely different substances  carbon dioxide and vapor is produced
	If magnetic metal is heated it losses its magnetic property.

	Completely different substances are produced
	The atomic structure does not change.

	The chemical composition changes
	The chemical composition does not change.


eq \o((,d) Among the three equations given in the stem i) and ii) are chemical change and iii) is physical change.

When a reactant produces a completely different product it is called chemical change. Again when a material does not get any fundamental structural change, it is called physical change.

From the equation one it can be observed that if the wax is burned in the presence of oxygen, carbon dioxide and water vapor are produced which are exactly different from the wax. Again from the equation ii) it is observed that Fe in contact of water vapor produces cover of water added ferric oxide which is called rust. Its property is completely different from Fe. Hence equations i) and ii) are chemical changes.

From equation iii) it is found that if iron magnet is heated the iron loses its magnetic property only. Hence equation iii) is physical change.

eq \o((((((,Ques.(36) Among the all chemical substances sulfuric acid is mostly used. It is produced in contact process. The chemical reactions are-

2SO2 + O2  eq \o(400 –500,(((((,catalyst) 2SO3
SO3 (g) + H2O (() (( H2SO4(().

a. 
What is the optimum temperature for producing sulfuric acid?
1

b. 
If sulfuric acid is poured in sugar why does it become black?
2

c. 
Write down the conditions for producing maximum sulfuric acid in the above method?
3

d. 
Describe why SO2 absorbed in 98% sulfuric acid instead of using the above process to produce sulfuric acid.
4

Answer to the question no. 36
eq \o((,a) The optimum temperature is 450-550 C

eq \o((,b) Sulfuric acid is a anhydrate. If Sulfuric acid is poured in the sugar it absorbs water from it and turns it into carbon. As a result it becomes black.

C12 H22 O11 + H2SO4 (( 12C + H2SO4 + 11H2O


Black carbon

eq \o((,c) To produce maximum amount of SO3 is the condition of producing maximum amount of sulfuric acid. The reaction is- 

2SO2 + O2 ((((((((( 2SO3; (H = – 197 kJ mol–1
This reaction is 1. Heat producing 2. Amphoteric 3. Volume reducing. To make the reaction forward the following conditions need to be maintained:

The purification of gas mixture: It must be free of

sulfur powder, dust, arsenious oxide.

Supply of oxygen: To oxidize the sulfur dioxide completely high amount of oxygen is necessary. That’s lined made oxygen plant is used.

Temperature: For producing maximum SO3 the optimum temperature is 450 C.

Physical state of catalyst: the catalyst should be used as powder. The reason is that in this state the surface area is higher and as a result its capacity increases.

Pressure: As the reaction is volume reducing. So, according to Le Chatelier's principle if pressure is increased production will be high. But here the optimum pressure is 1 atm.

eq \o((,d) In reaction  ii. sulphur  tri -oxide reacts with water form H2SO4. But in the industry it is not  used.

If SO3 is absorbed in water directly dense fog is created. Because above of liquid with vapor  is formed which results with SO3 and form infinitesimal H2SO4, It is very hard to condense his fogs pollutes industry's  environment. 

That’s why SO3 absorbed in 98% sulfuric acid. It produces oleum. Sulfuric acid of desired concentration can be produced by adding water with it.

SO3 + H2SO4 (( H2S2O7 (Fog of H2SO4) 

H2S2O7 + 2H2O (( 2H2SO4 (aq).

eq \o((((((,Ques.(37) Though H2SO4 solution behaves like acid but dense H2SO4 behave like oxidant and anhydrant. Sulfuric acid is used in industry for various purposes.

a. 
What type of property does silicon dioxide contain?
1

b. 
Why nitrogen is called non reactive?
2

c. 
Describe the experiment to identify the negative ion of H2 SO4 ?
3

d. 
From the amount the acid used, the development of a country can be determined- analyze the statement.
4

Answer to the question no. 37
eq \o((,a) Silicon dioxide is acidic.

eq \o((,b) Nitrogen N2 contains triple bond. High energy is needed to break this bond. Hence it behaves like noble gas the don't react easily with other.

eq \o((,c) The negative ion in the acid is SO42–.

The experiment of  SO42– ion:
 If in the solution sulfate salt barium nitrate is added white colored precipitate is deposited.
Na2SO4 + Ba(NO)2 (( BaSO4 + 2NaNO3 


(white) 

This precipitate is not soluble in HCl and H2SO4. In this way the existence of sulfate in solution is found.

eq \o((,d) Sulfuric acid is used for many industrial purposes. To produce HNO3. , HCl, suphar sulfate, Aluminium sulfate. Phosphoric acid, to purify petroleum, to extract metal, to p-roduce detergent large amount sulfuric acid is used. It is also used in producing electricity. As sulfuric is a vitable part of industrialization, the more number of industry more sulfuric acid would be needed. So, the amount sulfuric acid used in a country indicates the development of a country.

eq \o((((((,Ques.(38) The three elementary elements are P, Q and R. P is more reactive than Q and R. R is less reactive than both P and Q. Of earth surface 7% is P and 4.15% R and an ore of Q is calamine.

a. 
What is smelting?
1

b. 
Which of the elements of reactivity series can be extracted trough electrolysis and why?
2

c. 
How can the existence of the ion of P be proved?
3

d. 
Describe the extraction process of Q.
4

Answer to the question no. 38
eq \o((,a) To extract a metal by melting a ore is called smelting.

eq \o((,b) The metals which are above zinc in reactivity series can be extracted through electrolysis. 

K, Mg, Na, Ca, Al are more reactive than carbon. Hence they cannot be extracted through carbon reduction process. So, they are extracted through electrolysis.  

eq \o((,c) The P is Al. The experiment is below.

If NH4 Cl and NH4 OH or NaOH is added to aluminium salt white colored precipitate is formed.It is soluble in sodium hydroxide but not soluble in NH4 OH.

AlCl3 + 3NaOH (( Al(OH)3( + 3NaCl 

Al(OH)3 + NaOH (( NaAl(OH)4
Al (OH)3 + 3HCl (( AlCl3 + 3H2O
eq \o((,d) The metal in the stem is zinc. It is extracted from zinc blende or calamine through carbon reduction process. It is done in two steps:
Condensation and heat oxidation: After removing the PbS and sand from zinc blende it is condensed. Then it is oxidized in the furnace. As a result zinc oxide is produced.

2ZnS + 3O2 (( 2ZnO + 2SO2
ZnCO3   eq \o((, (() ZnO + CO2
Melting: The zinc is mixed with carbon powder and it is taken in a retort. It is made of soil with fire. A accepter tube is added to open face. It is used as condenser. A prolong is also added in the last face of the condenser. The zinc that is not vaporized in the condenser is deposited here.

The mixture is heated for 24 hours. During this hours zinc and CO are produced.

ZnO + C = Zn + CO

The zinc is emitted as vapor and condenses in the condenser and becomes liquid. The zinc is taken out time to time. The zinc produced here is about 97-98% pure.
eq \o((((((,Ques.(39) The serial of reactivity- Fe > Pb > H > Cu
a. 
What is metal slag?
1

b. 
What do you mean by one faraday?
2

c. 
What type of reaction occurs between Cu and H2 SO2 ? If CuSO4 is produced What time would be needed to deposit 2.368 g in the cathode through electrolysis?
3
d. 
Does copper make compound replacing the other three  metals form their salt mentioned in the stem? Describe your opinion.
4
Answer to the question no. 39
eq \o((,a) During the extraction of iron in the blast furnace calcium silicate is produced that absorb produces metal slag absorbing other silicates and adulterants.
eq \o((,b) The electric charge that is produced from one mole electricity flow is called one faraday.

F electricity = 96500 C charge.
eq \o((,c)  Copper produces copper sulfate reacting with dense H2 SO4.

Cu + H2SO4 ( CuSO4 + H2

given, I = 2 amp

Stored, w = 2.38g

We knew, w = ZIt. t =   eq \f(w,ZI) 
here, Z = Electrical chemical equivalent 


=  eq \f(atomic, valency ( 96500) 
for, Cu, Z =  eq \f(63.5,2 ( 96500) = 0.000329 g/C

t =  eq \f(W,ZI) =  eq \f(2.368,0.000329 (2) =59.98 Sec

eq \o((,d) Metals activity series are according to the reactivity, highest reactive metal is on top lower treative,  are in the bottom. The high reactive metal can replace a low reactive metal from its salt but a low reactive metal cannot replace a high reactive metal from its salt. Hence copper cannot replace the above three metals.
 Fe + CuSO4 ( FeSO4 + Cu
Cu + FeSO4 ((NO reaction

eq \o((((((,Ques.(40)
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a. 
What is the meaning of paraffin?
1
b. 
What is glacial acetic acid?
2
c. 
Describe the reactions occurred in the furnace.
3

d. 
Describe logically whether cast iron and steel can be produced in the furnace?
4
Answer to the question no. 40
eq \o((,a) The meaning of paraffin is the compound of less attraction.
eq \o((,b) In 17(C temperature pure acetic acid becomes clear like glass. Hence it is called glacial acetic acid.
eq \o((,c) The reactions occurred in the blast furnace are-
On the upper part of furnace (temperature 400-900( C) 
Fe2O3 + 3CO (( 2Fe + 3CO2
Fe3O4 + 4CO (( 3Fe + 4CO2
On the middle part of furnace (temperature around 900(C): 

CaCO3 (( CaO + CO2
CaO + SiO2 (( CaSiO3
On the lower part of furnace (temperature 1300-1400(C): 
Ca (PO4)2 (( 3CaO + P2O5
P2O5 + 5C (( 2P + 5CO.

CaO ++ SiO2 (( CaSiO3
Mn2O3 + 3C (( 2Mn + 3CO

SiO2 + 2C (( Si + 2CO

MnO2 + 2C (( Mn + 2CO.

The phosphorus, manganese, silicon, carbon are absorbed by the melted iron.

eq \o((,d) The furnace in the stem is used to manufacture cast iron. Cas iron has the composition of 2–2.5%C, 1 – 1.5% Si, 0.4% Mn, 0.1% phosphorus and the rest is iron.

From reactions occurs in blast furnace we see that the product of the furnace contain P, Mn, Si along with the main componont iron, So the yielded product is cast iron.

Again, steels is pure iron having less or no impurities (M, P, Si). So blast furnace can't give us pure iron or steel. But we can get steel by purifing the cast iron got from blast furnace, which needs electrolygsis.

From the discussion we can say, only cast Iron can be manufactured from the blast furnace.

eq \o((((((,Ques.(41) Lamy and Naza bought two chain watch. Lamy provided layer of niken on his watch an Naza provided layer og silver. For both electroplating electricity of 0.5 A is needed for 20 min.

(Molecular weight of Ni=52 and molecular weight of Ag=108)

a. 
What is isotope?
1

b.
Has Fe changeable valence?
2

c. 
Write down the reactions occurred in cathode in the electric cell mentioned above and show that reduction occurs always in cathode.
3

d.  
Which one of the chains would be heavier?
4

Answer to the question no. 41
eq \o((,a) The atoms of the same element having different mass number is called isotope of that particular element.

eq \o((,b) In the electrons distribution of Fe, N shell contains 2 electrons but the M shell is incomplete. That’s why Fe shows changeable valence.

 Iron reacts with sulfuric acid and produces FeSO4.

Fe(s) + H2 SO4(aq) (( FeSO4(aq) + H2(g)(aq)

Here the valence of Fe is 2.

Again if chlorine gas flowed over the iron (iii) chloride is produced.

2Fe(s) + 3Cl2(g) (( 2FeCl3(aq)

Here the valence of Fe is 3.

eq \o((,c) In cathode the positive ions always accept electrons and get neutralized.

The reaction in which a ion or atom accept is called reduction reaction. In the first case, during electroplating of nickel, nickel is used as anode and the chain of the watch is used as cathode. As a result there produce the layer of Ni.

 Ni2+ + 2e– (( Ni

In the second case, silver is used as anode and chain as cathode. As a result there produce the layer of Ag.

Ag+ + e– (( Ag

Hence in all cases reduction occur in cathode.

eq \o((,d) Columb, C = Ampere (i) x time (t)

i = 0.5 Amp

t = 20 min = 20 ( 60 = 1200 sec

( = 0.5 ( 1200 = 600(C

=  eq \f(600,96500) F = 6.218 ( 10–3F

96500 = 1F.

Nickele's electrolysis reaction

Ni2+ + 2e– ( Ni

If 2F current will  be provided 1 mole Ni will hestend.

6.218 ( 10–3 F current can store.

=  eq \f(6.218 ( 10–3, 2) 
= 3.109 ( 10–3 mole Ni

Ni(S atomic weight in gm = 52 gm.

1 mole Ni = 52 gm

3.109 ( 10–3 mole Ni = 52 ( 3019 ( 10–3 = 0.162 gm

Silver electroplating recation

Ag+ + e– ( Ag

If current can store 1 mole Ag

6.21 F current can store 6.218 ( 10–3 ( 108 gm

= 0.671 gm.

So, Ag's weight is more than Ni

Ag(s plated chain will be more.

eq \o((((((,Ques.(42)
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a. 
What is anode?
1

b. 
Why does anode corrodes during electrolysis for Cu  purification?
2

c. 
Describe how the impure copper can be purified according to the figure?
3

d. 
Describe what would happen if Zn anode is used.
4

Answer to the question no. 42
eq \o((,a) The electrode that is connected to the positive end of the electric source is called anode.

eq \o((,b) During the electrolysis for copper purification pure Cu is used as cathode and CuSO4 is used electrolyte. When electricity starts flowing Cu starts to deposit on the cathode. 

The reactions is-  Cu2+ + 2e–  (( Cu(s)

As a result anode corrodes. The reaction is-

Cu (s) ( 2e– (( Cu2+ (aq)  

In industry blister copper is generally impure.

eq \o((,c) In impure copper there are silver, gold etc. To make the copper pure these should be removed. In electrolysis almost 100% pure copper can be produced.

To purify the impure copper the impure copper is used as anode and the pure copper is used as cathode. In this state if electricity is provided the copper ion from the solution would deposit on the cathode after reduction. The adulterants zinc, iron would become soluble. In this way anode corrodes continuously and deposits on the cathode as pure copper. So, from this example it can be said that impure metal can be purified through electrolysis process.
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eq \o((,d) If Zn is taken in the CuSO4 solution, the electrolysis process will stop.
The reason is that if the anode and the electrolyte are not of same metal and the solution of that metal, the electrolysis does not occur. Hence in this case the metal deposition will not occur.

eq \o((((((,Ques.(43) During the electrolysis of ZnCl2 when 195 g zinc is deposited in the cathode, the reaction stops.

a. 
What is called atomic number?
1

b. 
Electrolysis is the process of oxidation-reduction-Describe.
2

c. 
How much of charge is necessary to deposit zinc as per the amount mentioned in the stem?
3

d. Analyze the mechanism of the reaction mentioned in the stem.
4

Answer to the question no. 43
eq \o((,a) The number of proton in nucleus is called atomic number.

eq \o((,b) Oxidation is the chemical process where ion, atom or molecule leave electron and reduction is the chemical process where ion, atom or molecule accept electron.

In electrolysis cation gets reduced by accepting electron in the cathode. On the contrary anion gets oxidized by leaving electron in anode. For example during the electrolysis of sodium chloride the following reactions occurred:

eq \o((,c) NaCl (melted) ( Na+ + Cl–
Na+ + e– ( Na (Cathod's reduction)

2Cl– ( 2e– ( Cl2 (Anode's oxiation)

Observing the electrolysis process it is found that oxidation and reduction occur in anode and cathode respectively.

Hence electrolysis is the process of oxidation-reduction.

At Cathode stored, Zn = 195g

65.38g Zn = 1mol Zn.

195 gm Zn = 2.983 mol Zn.

Zn2+ + 2e– =Zn

1 mol Zn require 2 ( 96500 ( 2.983 C ion.

Columb requires to store 

Zn = 57579 C

The mechanism of the reaction mentioned in the extract is the mechanism of electrolysis of ZnCl2. From the ZnCl2 solution Zn2+ and Cl– move freely. From the water molecule there exist also hydrogen and hydroxide ions.

ZnCl2       ((      Zn2+ + 2Cl– 

H2O      (( H+ + OH–     

Cation                           Anaion

 Zn2+                                Cl–
 H+                                    HO–

During electrolysis both of the positive ions Zn2+ and H+ are attracted by to the cathode. Although in the reactivity series Zn2+ locates above the H+ ion, but as density of  Zn2+ ion is higher, it accepts electron from the cathode.

 Zn - 2e–((   Zn2+
As a result the concentration Zn2+ decreases continuously. 

The OH– and Cl– moves toward anode. But as the concentration of Cl– higher it leaves electron in the anode and turns into Cl atom.

 Cl– - e–    ((   Cl

Two Cl molecules together form Cl2 and the Cl2 gas leaves the reaction place.

 Cl + Cl   ((  Cl2  

eq \o((((((,Ques.(44) Metal and alloy reacting with oxygen and water corrodes. For example copper made material if not cleaned regularly, the color is changed.

a.
What is duralumin?
1

b.
All ores are mineral but all minerals are not ores- why?
2

c.
What is the reason of the change of color of the material mentioned in the stem?
3

d.
Explain the purification of the element mentioned in the stem done by electrolysis.
4

Answer to the question no. 44
eq \o((,a) Duralumin is the alloy of Al.

eq \o((,b) The rocks in the earth surface that contain any compound or valuable metal or non metal in large amount are called minerals. An example may be the mineral of iron that is magnetite. 

On the other hand ores are that type of minerals from which metal can be extracted beneficially. Example may be ore of iron is hematite.

The same compound hematite remains as both mineral and ore. The percentage rate is different in the mineral hematite. Again iron extraction from mineral is not profitable. So, in this case, magnetite is only mineral not ore.

On the other hand in Magnetite ores, the chemical substances are definite and the extraction is also profitable. So magnetite can be considered as both mineral and ore.

Hence all ores are minerals but all mineral are not ores.

eq \o((,c) The material mentioned in the stem is made of 65% copper and 35% zinc. Though it is copper colored, it may turn into brown color after some days. The reason is that the copper reacting with oxygen and carbon dioxide produces CuO and copper slag. For the brown color CuO and for the green color copper slag is responsible.

eq \o((,d) The metal of the stem is copper. To purify copper electrolysis is necessary. Here impure copper is used as anode and pure copper is used as cathode and copper sulfate is used as the electrolyte.

The reactions of copper purification are shown below:

CuSO4 (aq) (( Cu+2 + SO4–2
Oxidation in anode: Cu – 2e– (( Cu2+
Reduction in cathode:   Cu+2 + 2e– (( Cu.

The anode becomes thinner and cathode becomes thicker. The adulterants of anode lie on the bottom of anode as anode mud. Thus the copper is purified.
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Fig: Purification of copper  


eq \o((((((,Ques.(45) Sulphur  eq \o(O2, (()  A eq \o(O2, () B
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a. 
What is copper slag?
1

b. 
Why metal extraction is reduction process?
2

c. 
Describe the condition to produce maximum B from A?
3

d. 
Which process is better to produce D from A? Describe with logic
4

Answer to the question no. 45
eq \o((,a) A material made of copper is not cleaned for some days, a green colored cover is created. This cover is called copper slag.

eq \o((,b) Generally the metals do not exist as free in nature. They are found as oxide, carbonate, nitrate, and sulfate. Although the reactive metals can be extracted through electrolysis, most metals are extracted using reduction process. For example Zinc oxide reduced by carbon produces Zn.

2ZnO + C    ((       2Zn + CO2
eq \o((,c) A is SO2 and B is SO3.
 S + O2 (( SO2
2SO2 + O2 (( 2SO3 + heat

This reaction is 1. Heat producing  2. Reversible  3. Volume reducing. Maximum production can be made by following Le Chatelier's principle. To make the reaction forward the following conditions need to be maintained:

Temperature: For producing maximum SO3 the optimum temperature is 450 C.

Pressure: As the reaction is volume reducing. So, according to Le Chatelier's principle if pressure is increased production will be high. But here the optimum pressure is 1 atm.

Physical state of catalyst: The catalyst should be used as powder. The reason is that in this state the surface area is higher and as a result its capacity increases.

Collection of SO3: The SO3 should be collected from the reaction place. Otherwise SO3 would be turn into SO2 and O2.

A is SO2 and B is SO3. C and D are H2S2  O7 and H2 SO4 respectively.
S  eq \o(O2, (()  SO2 eq \o(O2, () SO3
H2 SO4 can be produced by adding water to the SO3.But if SO3 is absorbed in water directly dense fog is created. It hampers the environment and it is very difficult to condense the fog.

SO3 + H2O (( H2SO4 

On the other hand if SO3 is absorbed in 98% sulfuric acid, it produces oeum. Sulfuric acid of desired concentvaton can be produced by adding water with it. Here no problem is created. So, it is the preferable way to produce H2 SO4.

So, for producing D from B the method of producing first from B to C and then C to D  that means the indirect method is considered the better method.

H2SO4 + SO3 (( H2S2O7
H2S2O7 + H2O (( 2H2SO4
eq \o((((((,Ques.(46)
Na3 AlO3 + 3H2O  eq \o((,((()  X + 3 NaOH

X (( Y + 3H2O

a. 
What is blister copper?
1
b. Why Al cannot be extracted through carbon reduction process?
2
c. 
The Y compound is amphoteric –describe?
3
d. 
Is it possible to free cation of X from Y? Analyze with reactions.
4

Answer to the question no. 46
eq \o((,a) The impure copper is called blister copper.

eq \o((,b) As the reactivity of Al is greater than C, Al cannot be extracted using carbon reduction process.

Al2O3 + C (( No Change 

Al2O2 + C      eq \o((,((()        No reaction

eq \o((,c) The Y compound is Al2O3. 

Na3AlO3 + 3H2O (( AlCOH3 + 3HNaO 

2Al (OH)3  eq \o((,((()  Al2O3 + 3H2O 

The oxides that react with both acid and base and produce salt and water, are called amphoteric oxides. Al2O3 reacts with both acid and base. That’s why it is called amphoteric oxide.

As acid Al2O3 it reacts with base and produces salt and water.

Al2O3 +  6NaOH ( 2NaAlO2 + 3H2O

As base Al2O3 it reacts with acid and produces salt and water.

Al2O3+ 6 HCl (( 2AlCl3 + 3HO 

eq \o((,d) The ore mentioned in the extract is bauxite. It is the ore of aluminium. Its formula is Al2O3. 2H2O and it has also adulterant with it Fe2O3 , TiO2 and SiO2. Among the elements of the ore Al2O3 is amphoteric others are basic. So, bauxite is melted in high temperature and pressure adding base. In this process the adulterants do not get any change. So, these are removed through filtering and aliminium remains in the solution in melted state.
Al2O3 + 6NaOH  eq \o(150–200C,((((() 2Na3AlO3 + 3H2O
After that water is added, then just produced Al (OH)3 is added. As a result all the Al(OH)3 is precipitated. Al2O2 is obtained through filtering it and heating it to 1500 C.

Na3AlO3 + 3H2O (( Al(OH)3 + 3NaOH

2Al(OH)3   eq \o(150(C,((() Al2O3 + 3H2O.
As Al is more reactive than C, to get Al from Al2O3 electrolysis is necessary. In high temperature if Al2O4 is melted with Na3AlF6 and CaF2 and then electrolysis is occurs, Al is deposited in the cathode.

Reaction in cathode:


Al2O3 (( 2Al3+ + 3O2–

Al+3 + 2e– (( Al


2O–2 + 2e– (( O2
Reaction in anode: 2C + O2 (( CO


C + O2 (( CO2 

If graphite is used as anode O2 again reacts with graphite.


2C + O2 (( CO


C + O2 (( CO2
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eq \o((((((,Ques.(47) If electricity is passed through the electroytic cell of acid mixed water, new materials are produced. Again X metal can be extracted by providing current flow through the chloride salt of X. (atomic number of X is 20)

a. 
What is the main ore of lead?
1

b. 
Why diluted H2 SO4 does not react with Cu?
2

c. 
Describe the extraction of X metal?
3

d. 
Explain the mechanism of the electrolysis of acid mixed water of the stem.
4

Answer to the question no. 47
eq \o((,a) The main ore of lead is galena.

diluted H2 SO4 does not react with Cu because-

eq \o((,b) In activity series copper lies below hydrogen.

Diluted H2SO4 does not contain the property of oxidation.

 Super tips: For Application and Higher skill Thinking (
eq \o((,c) For the application answering the high skill questions the similar answer that needs to be known.

eq \o((,d) Describe extraction of Ca from CaCl2.

Explain the mechanism of the electrolysis of acid mixed water.

eq \o((((((,Ques.(48) Copper can conduct both heat and electricity. Because of its being highly reactive Copper is not found in free state in nature. Blister copper is produced from ore. It is to be mentioned that by Copper salt it means only copper(ii) salt though copper has both 1 and 2 valence. 

a.
What is the name of the material that can conduct electricity?
1

b.
‘Metal extraction is a reducing process’ explain.
2

c.
How can you identify the presence of this metal ion in a solution?
3

d
How this metal is purified-explain with figure.
4

Answer to the question no. 48
eq \o((,a)  A material that can conduct electricity is called conductor.

eq \o((,b) At the time metal extraction metal ion accepts electron. For example –the reduction process of lead ion is given below-

Pb2+ + 2e (( Pb(s)

 Super tips: For Application and Higher skill Thinking (
eq \o((,c) How can you identify the presence of Cu2+ in solution?

eq \o((,d) Discuss the process of producing Cu from blister copper.

eq \o((((((,Ques.(49) In the above three oxides are shown. Give answer of the question below:
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a.
In the electrolysis cell which is used as electrode while Al is extracted from Al2O3?
1


b.
In electrolysis cell why metals are deposited in the cathode?
2

c.
Considering the three oxides above, from which oxides metal cannot be extracted by using reducing agent-explain.
3


d.
How metals can be extracted from the oxides? 
4

Ans To The Question No 49
eq \o((,a) Graphite bar is used as electrode.

eq \o((,b) In electrolytic cell metals are deposited in the cathode because( 

i)
reduction occurs in cathode 

ii)
metal ions take electron from cathode become metal
 Super tips: For Application and Higher skill Thinking (
eq \o((,c) Why reactive metals cannot extracted by Carbon reducing process?explain.

eq \o((,d) Describe extraction of Zn from ZnO.

eq \o((((((,Ques.(50) According to the activity series

	Mg

	Al

	Zn

	Fe

	Pb


a. 
Which method is used to extract Na metal?
1

b. 
Why CO is considered as a reductant.
2

c. 
Explain the extraction process of the 3rd metal.
3
d. 
Explain the reason of providing heated air in the blast furnace to stem the 4th metal.
4

Answer to the question no. 50
eq \o((,a) Na metal is extracted through electrolysis with the process of Down.

CO is a reducer. Because-

eq \o((,b) CO removes electronegative element oxygen from the compound.

ZnO + CO = Zn + CO2
CO adds to the electronegative element during oxygen-reduction reaction.

So, CO is used as a reductant.

 Super tips: For Application and Higher skill Thinking (
eq \o((,c) Describe the process of extracting Zn from the ore of Zinc.

eq \o((,d) Describe the extraction of Fe from the ore of Zinc with the reactions occurred in different steps. 

eq \o((((((,Ques.(51) The existence of nitrate can be ensured through the ring test. The acid formed combining with nitrate is inorganic. It works as a powerful oxidant.

a. 
What is the percentage of nitrogen in the air?
1

b. 
Why SO3 is not mixed with water directly for producing H2 SO4 ?
2

c. 
How can you diagnose the given ion from the experiment mentioned in the extract? Explain with reaction.
3

d. 
Explain logically the reactions of metal, non metal and compound with the acid mentioned in the stem.
4

Answer to the question no. 51
eq \o((,a) 78% of air is nitrogen.

eq \o((,b) H2 SO4 can be produced by adding water to the SO3.But if SO3 is absorbed in water directly dense fog is created. It hampers the environment and it is very difficult to condense the fog.

SO3 + H2 O    ( H2SO4

On the other hand if SO3 is absorbed in 98% sulfuric acid, it produces fuming sulfuric acid. 

H2 SO4 + SO3  = H2S2O7
Sulfuric acid of desired concentration can be produced by adding water with it.

 Super tips: For Application and Higher skill Thinking (
eq \o((,c) NO3– is diagnosed from the ring test Explain.

(,d)
 Does a powerful acid containd oxidation property- 

S + O2  (( SO2 + O2  eq \o(Catalyst,((((((,440–500(C) SO3 + H2O + X 

eq \o((((((,Ques.(52) 

S +O2 ( SO2 +O2  eq \o(Catalyst,(((((((,440(C–500(C) SO3 + H2O ( X(b)
a. 
Which colored fume is produced from the reaction of concentrated HCl and ammonia?
1

b. 
F, Cl and Br are of same group- explain.
2

c. 
Write down the two reactions of X with ethene in 180 C temperature and with ethanol. 
3

d.
Analysis the contribution of X as oxidizer and anhydrant.
4

Answer to the question no. 52
eq \o((,a) Ammonia always produces white colored fume with concentrated HCl.

eq \o((,b) The elements that contain same number of electrons in their outermost shell are located in the same group.

Electron configuration of F is 2,7; Cl is 2,8,7 and Br is 2,8,18,7. Every element has 7 electrons in its outermost shell.  So, they are located in the same group.

 Super tips: For Application and Higher skill Thinking (
eq \o((,c) Why concentrated H2SO4 is used while producing ethene from ethanol?

eq \o((,d) Discuss with example that H2SO4 is an oxidant and a anhydrant ?

eq \o((((((,Ques.(53) An acid is called the king of chemical compounds .Its concentrated solution is both oxidant and anhydrant. It is produced by Contact process.
a.
What is laughing gas?
1

b. 
Why the position of “P” is in period 3 and group VI?
2

c 
In the stem  how does the presence of the  negative ions in both “acid” and H2 S are identified?
3

d
Discuss the application of Le chatelier's principle in the production of above acid?
4

Ans To The question No. 53
eq \o((,a)
Laughing gas is Nitrous oxide (N2O)

eq \o((,b)
The reason is-

i) 
“P” has 15 electrons oriented in three orbits.

ii) 
"P" has 5 electrons in the outer cell. As we know the number of outer shell electron denotes an elements group number.

 Super tips: For Application and Higher skill Thinking (
eq \o((,c)
 Explain the identification of SO42(  and S2–.

eq \o((,d) Explain the application of Le chatelier's principle in  the production of H2 SO4.


eq \o((((((,Ques.(54) In Contact method industrial production of H2 SO4 is done. The chemical reactions are given below-

2SO2(g) + O2(g)  eq \o(400 ( 500(C,((((((((((((((((((((,Catalyst)2SO3(g) .......... (i)

SO3(g) + H2O(() (( H2SO4(d) ...................... (ii)
a.
In presence of which catalyst white phosphorous turns into red phosphorous?
1

b.
Why NH3 acts as a base?
2

c.
Write down the conditions to produce maximum amount of H2 SO4 in this method?
3

d.
Why instead of producing H2 SO4 by using (ii), SO3 is absorbed in 98% of H2SO4? Explain.
4
    Ans To The question No. 54 
eq \o((,a) In presence of Iodine white phosphorous turns into red phosphorous.

eq \o((,b) NH3 is basic because-

i) 
reacting with H+(acid) ,NH3  produce NH4+
ii) 
reacting with water NH3 produces base NH4OH. NH3 + H2O = NH4OH

So we can say Na3 is bause in nature.

 Super tips: For Application and Higher skill Thinking (
eq \o((,c) Describe the conditions of maximum yield of H2SO4.

eq \o((,d) Why SO3 is absorbed in H2SO4 insted of H2O for produing H2SO4 Explain.
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Knowledge  B ased Question s - Answers  


Ques-1. What is the heating time of  mixing  Zinc oxide and coke while extraction of Zinc?

Ans: 24 hours.

Ques-2. What is length in centimeter of the ore particles in the process of incineration?

Ans: 3-5 cm

Ques-3. What was the length of the furnace used in the extraction of iron?

Ans: 3-5 cm.

Ques-4. What is cup and cone?

Ans: An special system above the furnace to insert coke ,calcite,ore is known as cup and con.

Ques-5. What should be  the temperature of the lowest portion of furnace while extraction of iorn .

Ans: 1500C

Ques-6. In which process Steel is produced from iron?
Ans: Besimer process.

Ques-7. What is mixed with iron while producing steel?
Ans: carbon.

Ques-8. What is the main ore of copper?

Ans: copper pyrite.

Ques-9. What is blister copper?

Ans: By the oxidation and self-reduction of copper pirite, copper mixed with large amount of impurities is produced, which is called blister copper.  

Ques-10. What percentage of pure copper collected from electrolysis?

Ans:  99.98%

Ques-11. Which one is most reactive in the reactivity series?

Ans: Potassium.

Ques-12. Which one is less electropositive  in the reactivity series?

Ans: Ag(Silver)

Ques-13. Which one is most reactive between copper and zinc?

Ans: zinc.

Ques-14. What is the metal reactivity series?
Ans: the descending orientation of metals according to their reactivity is called reactivity series. 

Ques-15. How many metals can be extracted by electrolysis from the metal reactivity series?
Ans: First 6 metals.

Ques-16. Where is mineral,salt-peter found?

Ans: Chille desert.

Ques-17. Sodium pyroborate is also known as.
Ans: Shohaga.

Ques-18. What is prolong?

Ans: It is a cooler ,made of iron ,which is placed at the end of the condenser in zinc extraction. 

Ques-19. Which compound can conduct electricity without any chemical change?

Ans: metal.
Ques-20. What are copmpounds which can conduct electricity in melted or dissolved state?

Ans: electrolyte.
Ques-21. What is the name of the chemical change due to electrolysis?

Ans : Chemical change.

Ques-22. What is the name of the metal conductor in electro chemical cell?

Ans: Electrode.

Ques-23. What is the name of the positive electrode?
Ans: anode.

Ques-24. Which one is the reducing electrode?
Ans: cathode.

Ques-25. Which is the oxidizing electrode?

Ans: Anode.
Ques-26. When an ion  placed relatively low in the ractivity series will be oxidized or reduced?  
Ans: The ion is oxidized or reduced first.

Ques-27. What is used as a cathode in copper purification?
Ans: Pure copper.
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Comprehension  B ased Question s - Answers  


Ques-1. What is the importance of reactivity series?
Ans: The descending orientation of metals according to their reactivity is called reactivity series. From reactivity series we can know which metal is more active and which is less active. From this we can know which will oxidize or reduced first also we can know in which process we will extract a metal .so it is said that in chemistry, reactivity series is of huge importance.

Ques-2. For the industrial development of a country, importance of iron is vital. Explain.

Ans: Iron is a very important metal. It is used in machineries in any country. Steel made from iron is used in many important machineries such as in railway, machine gun medical instruments, magnet and so on. So it can be said that for the industrial development of a country iron is of great importance.

Ques-3. What is the function of ‘tuyer’ in blast furnace ?
Ans: In the lower portion of the furnace and surrounding this portion there are some tubes which are called tuyer through these tubes air is supplied to the tubes.

Ques-4. Why condensed ore is heat oxidized at the time of copper extraction?

Ans: Copper pirates is used to extract copper. In copper pirates some impuritieslike sulphur, arsenic etc are mixed with it.By heat oxidation these impurities are removed.

Ques-5. Why instead of being lower is position in reactivity series Copper is purified in the process of electrolysis?

Ans: Copper pirates is used to extract copper. Extraction of copper is done in different steps. Electrolysis is one of these steps. After oxidation and self-reduction impure blister copper can be purified by electrolysis.

Ques-6. Why electrolysis can be done in liquid NaCl but not in sugar?

Ans: The compounds which can conduct electricity in melted or dissolved state are called electrolyte. As NaCl is anionic compound, it gives ions in liquid state which conduct electricity. But sugar is an covalent compound so it cannot give ions in liquid state. therefore though electrolysis can be done in liquid NaCl it cannot be done in liquid sugar.

Ques-7. Why electroplating is done in the iron made compounds?

Ans: To prevent corrosion of the highly reactive metals electroplating is done.

Iron is very much reactive. In normal condition it can react with oxygen and water to form rust and corrosion occurs. But if electroplating is done iron cannot react with oxygen and water. Thus corrosion can be prevented. That’s why electroplating is done on the iron compounds.

Ques-8. Why solid NaCl doesn’t take part in electrolysis?
Ans: Solid NaCl cannot give ions. But when it is in liquid state it can produce positive Na+  ions. Which can conduct electricity. So in solid state NaCl doesn’t take part in electrolysis.
and negative Cl– 
Ques-9. If both Ca2+ and Cu2+ are present in a solution which one will reduced first-explain?

Ans: According to the reactivity series the ion lower in position will reduced first. As Cu2+ is lower in position than Ca2+ + Cu2+ will reduced first.
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Super Tips at a glance

 



Ques-1. Every ore is mineral but every mineral is not ore-explain

Ques-2. Describe Iron extraction method.

Ques-3. Describe Sulphur extraction method

Ques-4. Explain the importance of ‘Heat oxidation’ in extraction of middle order metals.

Ques-5. Electrolysis method is very important in producing pure metals-explain.

Ques-6. Discuss the reasons of forming rust

Ques-7. Discuss the process of producing H2SO4 in ‘Contact method’. 

Ques-8. Densification of all metals are different explain.

Ques-9. Every metal cannot be extracted by the same process.

Ques-10. Discuss the Copper extraction method.

Ques-11. Discuss the Zinc extraction method.

Ques-12. Discuss that Na and Zn extraction methods are different.

Ques-13. Describe that to condense metal sulfide oil foam floating system is noteworthy.

Ques-14. Metal alloy creates a field of using metal-explain.
Ques-15. Medium reactive metals can be extracted by ‘Carbon reduction method’ -explain.


In the following, important information of the chapter, essential items to be revised before examination, useful concepts to be remembered are give,

you will be able to remember the important information easily; Specially, when you revise the important concepts, you can make yourself self-confident.

(
Mineral resource: The substances which are found as elements or compounds in the rock piles of the earth crust are called minerals.

Example: Alumina, Sodium, Silicon, limestone, gold etc.

(
Rocks: Most rocks are compounds of some hard particles. These particles are made by mixing of different minerals. With the weather, rocks undergo corrosion. There are different types of rocks: alluvial rock, molten rock (magma) and igneous rock.

(
Minerals: Though the valuable metal and non-metal are found everywhere in the world, but in rock piles of the earth crust or inside the earth metals or non metals are found as compound or as free elements. These are called minerals. There are different types of minerals : compound minerals, Solid minerals, liquid minerals, gaseous minerals.

(
Position of mineral resources: Mineral resources have been found to be present in different parts of the country. Mineral resources as rocks & ores are being explored at Bijoypur of Netrakona and at sea shore of Cox'sBazar.

(
Ore: The minerals from which metal can be extracted economically are called ore. Different types of impurities are present in ores. These impurities are called mineral waste.

(
Metal extraction: Extraction of metal from ore is done by five steps :

(1) Crushing of ores; (2) Concentration of ores; (3) Conversion of concentrated ore to oxides; (4) Conversion of oxides to free metals; (5) Purification of metals.

(
In the concentration step of ores, mineral impurities are being separated from ores. Some processes of removal of mineral impurities are given below :

(a) 
Separation by gravitational force;

(b) 
Oil foam floatation system;

(c) 
Magnetic separation;

(d) 
Chemical process;

(
Concentrated ores are heated first to convert hydrated metal oxides and metal carbonates to metal oxides. The metal oxides are then converted to free metal by carbon-reduction method. The metal thus obtained is being purified. For metal purification, electrolytic process is being employed. By electrolytic purification process, 99.9% of pure copper can be obtained. For the extraction of metal from ore, it is necessary to know the name of the ore.

(
In the following, names of some metals and ores are given.

	Metal
	Ore

	Mercury (Hg)
	Sinnabar, HgS

	Zinc (Zn)
	Zincblend, Zns, Calamine, ZnCO3

	Lead (Pb)
	Galena, Pbs

	Iron (Fe)
	Magnetite, Fe3O4
Hacmatite, Fe2O3
Limonite, Fe2O3.3H2O

	Copper
	Copper pyrite, CuFeS2
Chaleosite,   , Cu2S

	Aluminium
	Bauxite, Al2O3. 2H2O

	Sodium
	Sea water, Nacl

	Calcium
	Lime stone, CaCO3


(
Metal Alloy : Metal allay is made by mixing two or more molten metals. Metal alloy is more usable than metal. For example, mixture of metallic iron and non-metallic carbon is steel.

(
Composition of some alloy is represented in the table.

	Metal alloy
	Compositions and amount

	Steel
	Iron 99%, Carbon 1%

	Stainless steel (Rustless steel)
	Iron 74%, Chromium 18%, Nickel 8%

	Brass
	Copper 65%, Zinc 35%

	Bronze
	Copper 90%, Tin 10%

	Duralumine
	Aluminium 95%, Copper 4% Magnesium, Manganese and Iron 1%.

	Gold
	24 Karate, 100% Gold,

21 Karate, 87.5% Gold,

Copper and other metal, 2.5%

22 Karate, 91.67% gold,

Copper and other metal 8.33%


(
Symptom and cause of corrosion of some metals and metal alloys: The general cause of corrosion of metal is rusting. Metals and alloys undergo chemical reaction with the elements of the environment, such as- oxygen, water etc. and corrode. Generally reactive metals corrode faster.

Iron and steel get rust on keeping a few days. Rust is reddish brown tiny flakes of substance. In fact, it is hydrated iron (III) oxide [Fe2O3.nH2O]. Both water and oxygen are required for rusting in iron.

(
Recycling or metal: Recycling is a process by means of which metals are recovered after use. Metal recycling is very essential. Recycling of metal is important in solving environmental problems. Recycling saves both money and fuel.

(
Sulphur: Sulphur is a non-metal, it is represanted by symbol, S. It exists free in nature. Sulphur is obtained from the mine by Frasch process, Sulphur is used in vulcanizing of rubber, sulfa drugs, safety matches, gun powder and in photography.


Compounds of sulfur: When Sulphur is burnt in presence of air sulfur dioxide is produced.

S(s) + O2(g) ( SO2(g)


SO2 reacts with water to produce sulfurous acid:
SO2(g) + H2O(l) ( H2SO3(aq)

SO2 gas is one of the components responsible for acid rains. Sulfur dioxide is used in producing sulfuric acid, as antimicrobial agent and insecticides, bleaching agent and to prevent foods from getting rotten.


Sulfuric acid: Sulfuric acid is prepared by contact process. In contact chamber SO2 is oxidised to SO3 by oxygen at 400 ( 450(C in presence of granular platinum or vanadium pentaoxide (V2O5) :


2SO2(g) + O2(g)  eq \o(440 ( 500(C,(((((,Pt/V2O5) SO3 (g); (H = (198 kJmol(1

SO3(g) + H2O(l) ((( H2SO4(l)


H2SO4(l) + SO3(g) ((( H2S2O7(l) (Oleum)

H2S2O7(l) + H2O(l)                2H2SO4(l)

Sulfuric acid takes part in reaction as acid, oxidant, and dehydrating agent.

Application and Higher Skill

Mineral resources


Position of mineral resources


Metal Extraction


Selected Metal alloys


Metal recycling


Mineral non-metal




Suggestion         Multiple Choice Creative Questions    
	
	Question Number

	(((
	2-3, 16, 30-32, 38, 50, 63, 73-74, 84, 91, 110, 128, 136-138, 150, 161, 169, 172-174, 180, 184, 195, 203, 207-208, 214-215, 218-220

	((
	4, 10, 21, 28, 36, 39-40, 49, 59-60, 68, 76, 80, 89, 106, 118, 127, 133-135, 144, 153, 167, 175-176, 181, 185-186, 204, 211-213, 216-217




Suggestion         Essay-Type Creative Questions    
	Question types
	Question Number

	Knowledge Based
	Practice part 1, 2, 7, 8, 9, 11, 12, 14, 21, 23, 25, 31, 38, 41, 44, 47, 51, 53, 58, 59 and SURE 12 part 3, 4, 5, 9, 14, 16, 18, 24, 27

	Conception Based
	Practice part 1, 2, 7, 8, 10, 13, 15, 17, 21, 22, 23, 31, 34, 35, 44, 48, 54, 56, 59, 60 and SURE 12 part 3, 5, 7, 9

	Application Based
	1. 
Describe Iron extraction method.

2. 
Describe Sulphur extraction method

3. 
Discuss the Copper extraction method.

4. 
Discuss the zinc extraction method.

	Higher Skill-Based
	1. 
Discuss the reasons of forming rust

2. 
Discuss the process of producing H2SO4 in ‘Contact method’. 

3. 
Densification of all metals are different explain.

4.
Describe that to condense metal sulfide oil foam floating system is noteworthy.

5. 
Metal alloy creates a field of using metal-explain.

6. 
Medium reactive metals can be extracted by ‘Carbon reduction method’ -explain.


Chapter Ten





The substances we use, most of its raw materials come from the earth surface. Among these all the metals, oil and gas we get from earth surface. These substances found from earth surface are called minerals. The part of the earth surface enriched in minerals is called ore. Ores are extracted from the earth surface in commercial way. Generally the ores are found in the earth surface as hard rock. These are collected through excavation and then the valuable metals are collected through blender, condensation, differentiation, melting etc. The notable materials found from earth surface are iron, silver, copper, zinc etc.
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In this part important information of the chpater, at which it is needed to cast a look before exam or you must remember, such subject matters have been mentioned here at a glance. So that you can keep the important information in mind easily; specially you can make you self-confident revising these in a quick view.
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It is not that you will find all the questions common but the practice of these questions will guide you in solving different and difficult question patterns.
























































( Ans.











Pc-17F:\Data 2015-2016\English Version\Class 09 Eng\Chemistry\Final Tracing\09 Che Eng Ver Chapter 10.doc  29-12-2015

PC-17F:\Data 2015-2016\English Version\Class 09 Eng\Chemistry\Final Tracing\09 Che Eng Ver Chapter 10.doc 29-12-2015 


_1513084714.doc


Others







X 46%







Y 27%







Z 8%







W 5%












_1513086213.doc
[image: image1.bmp]

Cathode







Anode







+







(Ag, Au)







(







(







+







CuSO4



solution







Anode mud







Impure Cu







Pure Cu







Fig: Purification of copper












_1513086307.doc
[image: image1.bmp]

B












_1513086574.doc
[image: image1.wmf][image: image2.wmf]

You can get common the knowledge and comprehensive type



        questions in exam. So read these questions again and again.











Knowledge and Comprehensive type Questions and Answers
















_1513180469.doc
[image: image1.bmp]

+ (







Anode







Impure Cu







H2SO4  CuSO4







Cathode












_1513361808.doc
Creative Essay-Type Questions and Answers

54 Creative Questions ( 2 Textual questions; ( 5 Board questions ( 1 Cadet College questions

( 6 Classwork ( 32 Additional questions ( 8 Questions with hints














_1513182479.doc
[image: image1.bmp]

ZnO







PbO







Al2O3












_1513178078.doc
[image: image1.jpg]





Cold water







Oxygen







Oil layer



Boiled water







Air







Boiled



water







Air







Anhydrous CaCl2







Pin












_1513086632.doc


Comprehension Based Questions-Answers












_1513086388.doc
[image: image1.bmp]

Fig: Purification of copper















Anode Mud







Pure Cu







H2O







B







Impure Cu











[image: image2.bmp]
_1513086404.doc


H2O







D







C







B







98%H2SO4












_1513086550.doc


Knowledge Based Questions-Answers












_1513086345.doc
[image: image1.bmp]









Anode Mud







Cathode pure Copper







H2O







B







Impure Anode











[image: image2.bmp]
_1513086255.doc


Chemical change







C (s) (solid wax) + O2 (g) ( C(() (melted wax) + CO2 (g) + H2O(g)







Physical change












_1513086286.doc
[image: image1.bmp]

1500(C







1300(C







1000(C







900(C







600(C







400(C












_1513086233.doc
[image: image1.png]TS R - + -
Cu(s) —> Cu?* (aq) + 2e~

e R «
Cu?*(aq) +2e- —» Cu(s)















Cathode















Anode







CuSO4 solution







Pure Cu















Fig: Purification of Copper







Anode mud







Impure Cu












_1513085420.doc
[image: image1.jpg]





Melted slag







Melted iron







Air







Hot air







Brick with fire







Layer of steel







Cup and cone







Ore of iron



coke, limestone












_1513086073.doc
[image: image1.bmp]

30A (thick sheet)







ASO4







30A (thin sheet)







x







(–)







(+)












_1513086111.doc


A ( Ore + Cake



+



Limestone







Blast







C







B







Steel







Besimer Furnace







Cast Iron







Slag












_1513086044.doc
[image: image1.bmp]

 Impure Zn







Pure Zn







(–)







(+)












_1513085341.doc

[image: image2.jpg]





Molten iron







air







Hot air







Molten slag







Fire brick







Steel casting







Cup and cone







Irone ore, coke, lime stone











[image: image1]
_1513085397.doc
[image: image1.jpg]





Fig: Electrolysis of Alumina







Plug







Melted Al







Mixture of Alumina, cryolyte and florospore







Graphite



(Cathode)







(Anode) graphite rod







Graphite












_1513084933.doc
[image: image1.jpg]





Retort







cooler







Prolong



(small cooler)















Mixture of zinc oxide and coke












_1512825046.doc
[image: image1.emf][image: image2.wmf]Cadet Colleges MCQs 

with Answers

Cadet Colleges questions are also important for your excellent preparation. They will help you to give a clear idea about the question as well as chapterwise 



          exclusive questions and answers. So, practice them with proper attention.




















_1512825099.doc
[image: image1.wmf][image: image2.wmf]

Textual Creative Essay type Questions with Answers







The practice of these questions will guide you in writing about 



    different questions corresponding to the topics in this chapter.












_1512825144.doc
[image: image1.wmf][image: image2.emf]

Classworks promote higher thinking and to-the-point answering. 



          Practise the questions attentively.







Creative Essay type Questions with Answers Based on Classwork












_1512843552.doc
[image: image1.wmf][image: image2.wmf]

For More Creative Questions and Answers type the following address on the browser's address bar  panjeree.com/e09/chmq10.pdf
















_1512825273.doc
[image: image1.wmf][image: image2.wmf]

Have you thought of the questions while reading the chapter? 



      If not, look at the questions below and find out the answers.







Super Tips at a glance












_1512825117.doc
[image: image1.emf][image: image2.wmf]Cadet Colleges Creative

Questions with Answers

Cadet Colleges questions are also important for your excellent preparation. They will help you to give a clear idea about the question as well as chapterwise 



          exclusive questions and answers. So, practice them with proper attention.




















_1512825073.doc
[image: image1.wmf][image: image2.wmf]

Pay your earnest attention to the topic-related information for 



          making your concept clear







Topicwise MCQs with Answers












_1512733740.doc
[image: image1.wmf][image: image2.wmf]Board Exam MCQs with Answers

Board Exam questions are very important for the exam preparation. 



          So practice these questions again and again properly.
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fig : Mercury cathode cell
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To appear at the exam. on mobile use POLE Apps for Multiple Choice Questions.
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Answer these questions yourself. See the super tips



          which will help you to answer the questions easily.







Creative Questions with hints
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Board Exam questions are very important for the exam preparation. 



         So practice these questions again and again properly.
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Practice this part very well. Try to answer the questions all by yourself first. Read the answer and make sure your answer has 



          been resembling with it.







Additional Creative Questions 



with Answers












_1510469164.doc
[image: image1.wmf][image: image2.wmf]Textual Creative MCQs 


with Answers

 Read all the relevant information attentively. It will enhance your



          ability in answering similar but more important questions. 
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