1. Aluminium reduces manganese dioxide (MnO,) to
manganese (Mn). The reaction is highly exothermic.

3MN0,, + 4Aly —25 3Mn,, + 241,05, + Heat

OR

The element A has only one electron in its outermost shell
(all inner shells being complete). Therefore, the element A is
a metal.

The element B has seven electrons in its outermost shell (all
inner shells being complete). Therefore, the element Bis a non-
metal.

2. Aqua regia is a freshly prepared mixture of concentrated
HCl and HNO; in the ratio of 3:1.
3. Zinc forms amphoteric oxide.

4. (b):Nametalis soft and can be cut with a knife. It reacts
vigorously with air and water and hence, it is kept in kerosene.
5. Aluminium is good conductor of heat and has a high
melting point, hence it is used for making cooking utensils.

6. (d): Sulphuris a non-metal.

OR
(@) : In roasting, ore is heated in excess of air to remove
volatile impurities.
7. (d): S0, is acidic in nature, CO, is neutral gas.
Oxide of Na dissolves in water to form alkali.
Na,0 + H,0 —> 2NaOH
Aluminium does not react with cold or hot water.
Thus A, B, Cand D are S, C, Na and Al respectively.

OR
(d) : Iron is extracted from its ore haematite which is an oxide.
8. Metal X can be potassium and metal Y can be lead.
9. (a): Xis a metal and Cl is a non-metal. They react by
forming ionic bonds. X exists as X** ion and Cl exists as CI™in
XCl,. Hence, X gives two electrons and each Cl receives one
electron. XCl, is an ionic compound. Hence, X and Cl do not
share a pair of electrons or form a double covalent bond.

OR

(a) : As aluminium is more reactive than zinc so aluminium will
displace zinc from its sulphate solution.
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3ZnSO, + 2Al —= AL,(SO,); + 3Zn

Colourless Colourless

10. Itis due to weak forces of attraction.

11. Metal : Mercury, Non-metal : Bromine
OR

Non-metals do not displace hydrogen from dilute acids
because non-metals do not provide electrons to change H*
ions into hydrogen gas.

12. Sodium kept in kerosene oil because sodium reacts
violently with water and air.

OR
Lead, copper and gold do not react with water even in steam.

13. Iron metal alloyed with other metals such as chromium
and nickel are the constituents of stainless steel.

14. (c) : The reaction involved in removal of acidic impurities
with basic flux is

Si0, + MgCO; —> MgSio; + CO,T

Acidic Basic Fusible
impurities  flux slag
15. (a)
16. (a)

17. (i) (b):SO;+ H,0 —> H,S0, + heat

(ii) (c) : Carbon forms CO, on reaction with oxygen. During
photosynthesis plants take in CO,.

(iii) (a) : Non-metals act as oxidising agents since they can
accept electrons.

(iv) (d) : Magnesium, being a metal, produces basic oxide on
reaction with oxygen.

2Mg + 0, —> 2Mg0

(v) (d): Carbon, nitrogen and sulphur are non-metals hence,
they form covalent hydrides.

18. (i) (a) : Copper is placed below hydrogen in activity
series therefore, it is less reactive than hydrogen.

(ii) (c) : Iron is placed above hydrogen in activity series
therefore, it is more reactive than hydrogen.

(iii) ()

(iv) (a)

(v) (9
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19. (i) (d):lodineis a lustrous non-metal.
(ii) (c): H,SO, is known as ‘King of Chemicals'".
(iii) (b) : Bromine exists as a liquid.
(iv) (d)
(v) (b) : Graphite conducts electricity because of the
delocalised electrons in its structure.
20. (i) (d)
(ii) (b):'Z'is an ionic compound.
(iii) (@) : Mg—> Mg’ + 2¢
282 2.8

+e—
28,7 28,8

Mg?* + 2CI"—— MgCl,
(iv) (d):Na——> N+ e

2,81 2,8
(v) (c): (a) and (d) represent electronegative elements and
(b) represents a noble gas.
21. Magnesium chloride and aluminium chloride are formed
respectively and H, gas is evolved.

Mg + 2HCI —> MgCl, + H,
Magnesium chloride
2Al + 6HCl —> 2A|C|3 + 3H,

Aluminium chloride

OR
Roasting of sulphide ore :
2705 + 30, —2- 27n0 + 250,
Calcination of carbonate ore :
ZnC0, —27n0 + €O,

22. (a) Metal Xis least reactive. Hence, its oxide is reduced
by the action of heat alone. As the most common ores of these
metals are sulphide ores, therefore, the method used to obtain
the metals from these ores is roasting, i.e., heating the ore
strongly in presence or excess of air. For example,

Heat

HgS(s) + 302(9) — 2HgO(5) + ZSOZ(Q)
Mercuric sulphide  (From air) Mercuric Sulphur
(Cinnabar) oxide dioxide

2HgO, 2 2Hg, + Oy,T
Mercuric oxide Mercury Oxygen
(b) Metal Z is highly reactive. Hence, its compounds are
reduced to the metal by electrolytic reduction. On passing
current through their molten state, metals are deposited on
the cathode. e.g.,

2ALO, —EEUMC s gap+ 4 602

current
Bauxite ore
At cathode : 4AP* + 12¢7 ReON, 4

At anode ; 602~ -2xdation 30, + 126
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23. The gas produced is carbon dioxide. Hence, the ore is a
carbonate ore. Two methods required to obtain metal from it
will be

() Calcination : This converts the metal carbonate into

metal oxide.

Calcinati .
Metal carbonate ————"5 Metal oxide + o,

(i) Reduction with carbon : This converts the metal oxide
to free metal.
Metal oxide + Carbon — Metal + Carbon monoxide

OR

(@) lonic compounds are usually hard due to strong
electrostatic forces of attraction between oppositely charged
ions.

(b) lonic compounds in the solid state do not conduct
electricity because movement of ions in solid state is not
possible due to the rigid structure. But they conduct electricity
in the molten state as the electrostatic forces of attraction
between oppositely charged ions are overcome by heat and
ions become free to move.

24. (@) 2Mg + 0, 25 2Mgo

Magnesium Magnesium oxide

+ 3H,0 —> ALO; + 3H,
Aluminium Steam Aluminium oxide  Hydrogen

25. (a) Order of reactivity of given metals with water :

Potassium > Calcium > Zinc.

(b) Sulphur is used in the valcanisation of rubber.

26. Certain metals react with carbon to form compounds. As
a result such metals cannot be obtained by carbon reduction
method. Oxides of such metals are reduced by aluminium
powder, e.g.,

3MnO, + 4Al — 3Mn + 2Al,0; + Heat

Fe,0; + 2Al — 2Fe + AlLO; + Heat

Cry05 + 2A1 — 2Cr + AL, 05 + Heat

27. Gold and platinum.

(i) A thin impervious layer of aluminium oxide forms a
protective layer which protects the aluminium metal underneath
from further damage. Here, corrosion is an advantage.

(ii)  Corrosion of iron is a serious problem. Every year
enormous amount of money is spent to replace damaged iron
and its products. Here, corrosion is a serious problem.

OR
Iron when exposed to moist air for a long time acquires a
coating of a brown flaky substance known as rust and this
process is called rusting. Following activity can be performed
to find out the conditions under which iron rusts :
Materials required : Iron nails, distilled water, turpentine oil,
anhydrous calcium chloride.

(b) 2Al

Procedure :

1. Take three test tubes and put one clean nail in each of
them. Label them as A, Band C.
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2. Pour some water in test tube A. In test tube B, pour some
boiled distilled water along with some turpentine oil. In
test tube C, add some anhydrous calcium chloride.

3. Leave these test tubes undisturbed for a few days.

Air Air Dry
ayer o Unrusted Unrusted
ol nails nails
R“,StEd —+ Water %— Boiled
nails distilled (¥ \/C\n?:lydrous
water -~ a
(A) B © ’

Observations : Only in test tube A, iron nails get rusted since
the nails in this test tube are exposed to both air and water.

Conclusion : Both air and water are required for rusting of
iron.

28. (a) Metal 'M" is aluminium.

(b)  Ore from which Al is extracted is Bauxite (Al,05-2H,0).
(c) Bauxite is converted to Al by electrolytic reduction.

29.

Reduction with
carbon

Electrolytic reduction

1.[Carbon is used as a
reducing agent.

Electrolysis process is used for
reduction.

2.|Oxides of moderately | Oxides and chlorides of highly
reactive metals (e.g., |reactive metals (e.g., Al, Na,
Zn, Fe, Cu, Ni) are|K, Mg, Ca) are reduced by this
reduced by carbon. |process.

3.1In this process, the [Inthisprocess, molten metal oxide
metal oxide is mixed |is electrolysed in an electrolytic
with carbon (coke)|cell where the cathode acts as

and heated in a|a powerful reducing agent by
furnace. supplying electrons to reduce
Zn0 + C—> |metal ions into metal.
Zinc oxide Carbon .
n + CO AR 4+ 3e- Electrolytic Al
Zinc  Carbon Reduction
monoxide | Aluminium ion Electrons Aluminium
(from molten  (from metal
AlL0;) cathode)

30. (a)
Electrolytic reduction

(i) | Itis a process of obtaining
metals from their molten
chlorides or molten oxides
by electrolysis.

Electrolytic refining

It is a process of refining
of impure metals obtained
by any of the reduction
processes.

(i) | The metals are deposited
at the cathode whereas
chlorine or oxygen is
liberated at anode.

The impure metal is taken
as anode, pure metal as
cathode and metal salt
solution as electrolyte.
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(b) Minerals are the elements or compounds which occur
naturally in the earth’s crust. Ores are the minerals from which
metals can be extracted profitably.
() Alloy is a homogeneous mixture of two or more metals or
a metal and a non-metal. Amalgam is an alloy in which one of
the metals is mercury.
31. (a) Those oxides which react with both acids as well as
bases to produce salts and water are called amphoteric oxides.
Among the given oxides, Al,0; and ZnO are amphoteric in
nature.
(b) The formation of Na,O can be represented as :

Ng/_\/ Na+ { - }2

Q:—> X0

Né\/\ Na*
32. (a) Hydrogen gas
(b) By carbon dioxide gas
(c) By painting or galvanising iron articles
33. (a) The surface of some metals is attacked when
exposed to atmosphere. They react with air or water (oxygen,
CO,, moisture, etc.) to form undesirable compounds on their
surfaces. This process is called corrosion.
(b) Metals are good conductors of electricity due to
availability of free electrons in the metallic lattice which can
act as carrier of charge.
() Tungsten has high resistance and high melting point
therefore, it is used for making filaments of incandescent bulbs.
34. (a) Ore of zinc is zinc blende (ZnS). The ore is changed
into oxide by roasting it in excess of air

Heat
205 + 30y, —> 2[n0yy +

Zinc blende

250,

(from air) Zinc oxide Sulphur dioxide

(b)  The process of purifying the impure (crude) metal is called
refining of metals. The most widely used method of refining
impure metals produced by various reduction processes is
electrolytic refining. In electrolytic refining, a thick block of
impure metal acts as anode. It is connected to the positive
terminal of the battery. A thin sheet of pure metal acts as
cathode. It is connected to the negative terminal of the battery.
An aqueous solution of a suitable salt of the metal is used as
the electrolyte. On passing current through the electrolyte, pure
metal gets deposited on the cathode and the impure metal of
the anode dissolves into the electrolyte. The impurities either
dissolve in the solution or settle down at the bottom of the
anode as anode mud.

OR
(a) Chief ore of iron is haematite. Its formula is Fe,0,.
(b) Concentration of ore means removal of unwanted

impurities from the ore. The earthy, sandy and rocky impurities
associated with mineral are called gangue.



(c)  Experimental set up for the electrolytic refining of copper :

Battery

[ "]

Pure copper

Impure as cathode

copper

as anode .
Electrolytic

tank

Impurities
(Anode mud)

o ___;\_ci_d_iﬁedcopper

sulphate solution

35. (a) (i) Iron is used as a catalyst in the preparation of
ammonia gas by Haber's process.

(i) Zincis used for galvanizing iron to protect it from rusting.
(iii) Carbon (in the form of graphite) is used for making the
electrodes of electrolytic cells and dry cells.

(b) Al is a reducing agent for the given reaction. Al is more
reactive than Mn, because Al placed higher in the reactivity
series as compared to Mn, and metals at the top of the series
are very reactive.

36. When sodium (Na) reacts with phosphorus (P), each
sodium atom loses one outer shell electron to the phosphorus
atom to form sodium ion, Na*, with the stable octet electronic
configuration 2, 8.

The phosphorus atom gains three electrons from three sodium
atoms to form phosphide ion, P>~, with the stable octet
electronic configuration 2, 8, 8.

Sodium phosphide is formed when the electrostatic attraction
holds the sodium and phosphide ions together.
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encleje]

Sodiumion  Phosphide ion Sodium ion

ﬂ;phorus 2,8) 2,8,8) 2.9)
atom
(2,8,5)

Sodium atoms
(2,8, 1)

+

OR
(@) The process of purifying the impure (crude) metals by
electrolysis is called electrolytic refining of metals. Many
metals like Cu, Sn, Ni, Ag, Au, Cr, Zn, Al, Pb etc. are purified by
this method.
(b) (i) Zinc dissolves to form zinc ions.
Ing—> Inj3 + 26
Electrons flow from the zinc along the wire to the copper.
(ii) The aqueous solution of sodium chloride contains the
following ions :
From NaCl : Na(;, and Cl,,
From H,0y, : H, and OH
Sodium is above the hydrogen in the reactivity series. Sodium
ions remain in the solution and H* ions accept electrons to
form hydrogen gas.

+ _
Hydrogen gas is produced at copper electrode.

©OO
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