Chapter 3: Metals and Non-metalc
3TETH 3 - €1g Td 3T

C’Aapz‘ek Review

o Phycsical properties of metale: lustrovs, hard, malleable (beaten into
cheete), ductile (drawn into wires), conorous, good conductore of heat and
electricity, colid at room temperature, high melting and boiling points and
high dencity. Silver and copper are the best conductors; lead and mercury
are poor conductors of heat.

Exceptions among metale: codivm, potascium and [ithivm are coft and can
be cut with a knife; mercury ic aliquid; gallivim and caesium melt in the
hand. Mon-metale are ucually brittle, dull and non-conductors, with
exceptions: graphite conducte electricity, iodine ic lustrovs, diamond ic the
hardect natural cubstance, and bromine ic & liguid.

Metals + oxygen — metal oxides (basic): 4M\a + 0, 2Na, 0. Sodiom,
potaccium and lithivm catch fire in air, so they are kept in kerocene.
Magnesivm burnc with a dazzling white flame, aluminium forme a
protective AlyO; layer (anodicing thickens it), and silver, gold and platinom
do not react with oxygen.

Amphoteric oxides [A/203, 200, Pb0) react with both acids and bases:
ALOs + 6HCl — 2AICL + 3H,0; ALO; + 2NaOH — 2NaAl0, + H,0.
Moct metal oxides are insolvble in water, but /l/aZO and K,0 dissolve to
Form alkalic: Na,O + H,0 — 2Na0H.

Metals + water: Na and K react vislently with cold water (2N + 2,0
— 2NaOH + H, + heat) and the hydrogen catches fire. Ca reacts less
violently with cold water (Ca + 2,0 — Ca(OH), + H,) and floats on f,
bubbles. Mg reactc with hot water (Mg + 21,0 — Ma(OH), + H,). Al
Zn and Fe react only with cteam, forming oxides: 3Fe + 9H,0 — Fes0, +
9H,. (ead, copper, Silver and gold do not react with water.
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Metale + dilute acids — calt + hydrogen: Fe + 2HCl — FeCly + H,. Metals
below hydrogen (Cu, A9, Au, Hg) do not react with dilute HCl. With dilute
HNO; hydrogen ic not evolved [/7’/1/03 i¢ a Strong oxidicing agent) except
for Mg and M. Aqua regia. (3 parte conc. HCI : 1 part conc. HNO,)
dissolves gold and platinum.

Reactivity ceries (most to least): K > Na > Ca > Mg > Al > 2n > Fe > Pb >
H > Cu > Hg > Ag > Au. A more reactive metal displaces a less reactive
metal from ite calt colution: Fe + CuS0, — FeSO, + Cu; Cu + 2AqNO; —
Ca[A/Og }2 + 2A9. Metale above hydrogen displace it from dilute acids.
Tonic bond: & metal atom gives up valence electrons to a non-metal. Ma
(2,81) = Na* (2,8) and Cl (2,8,7) — CI (2,5,8) forming NaCl- Mg
(2,8,2) - Ma* and 201 — 20 forming MgCly; in Ma0, Mg gives 2
electrons to 0 (2,6). Each ion attaine a ctable noble gas configuration
(octe?).

Properties of ionic compounds: cryctalline, hard and briftle colide; high
melting and boiling pointe becavse of ctrong electrostatic forcec between
ions; generally coluble in water and insolvble in kerocene or petrol; conduct
electricity in molfen or aqueous ctate but not in colid ctate, becavse ions
are not free to move.

Occurrence: metale occur in the earth’e crust ac minerals; the minerals
From which metal can be extracted profitably are ores; earthy impurities
are gangue. Gold, cilver and platinum occur in the Free ctate; most metale

occur ag oxides, culphides or carbonatec.
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Extraction by reactivity: (1) Low reactivity (Ha, Cu): culphide ore heated
in air: 2H9S + 30, — 2H0 + 2S0,; then 2H90 — 2Hg + 0,. (2)
Medivm (2w, Fe, Pb): culphides roasted and carbonates caleined to oxides,
then reduced with carbon: Zn0 + C — Zn + CO; Fe,05 + 2Al - ALO; +
2Fe (thermite). (3) High (Na, Ca, M, Al): electrolytic reduction of molten
chlorides or oxidec; at the cathode Nat + ¢  MNa

Roasting heats a culphide ore in excese air: 2208 + 30, — 2200 + 250,.
Calcination heats a carbonate ore in limited aiv: 2uC0; — 2Zn0 + CO,
Impure metale are refined by electrolytic refining: impure metal ac anode,
pure metal ctrip ac cathode, coluble metal calt colution ac electrolyte; pure
metal deposits on the cathode and impurities collect below the anode ac
anode mud.

Corrosion: rusting of iron needs both air (oxygen) and moistore: 4Fe + 30,
+ xH,0 — 2Fe, 0y xH, 0. Silver turne black [/492 $), copper gete a green
coating of basic copper car bonate CuCO;Ca[OH)z. Prevention: ,bw'nf/‘hyl
oiling, greasing, galvanising (zinc coating), chrome plating, anodicing and
making alloys.

Alloys are homogeneouvs mixtures of a metal with other metalc or
non-metals, made by melting and cosling. Cteel ic iron + carbon; ctainless
cteel ic iron + nickel + chromivm (does not rust); brase ic copper + zine;
bronze is copper + tin; colder is lead + tin (low melfing point, used to join
wires); amalgam containg mercury. 24 carat qold ic pure; 22 carat gold is

alloyed with copper or cilver for hardness.

Important Formulas / alues

o Metal + 0, — metal oxide ; {Na + 0, - 2Na,0 ; 2Mg + 0, — 2M30 ;
9Al + 30, — 2AL0; ; 2Cu + 0, — 2Cu0 (black)
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Metal + water: 2\Na + 2/7’20 — 2MNaOH + Hz ;Ca+ 2/7’20 N CA[OHJZ +
Hy, : Mg + 2H,0 — Ma(OH), + H, ; 2Al + 3H,0 — ALOs + 3H, ; 3Fe +
1,0 — Fes0, + 1M,

Metal + dilute acid: Zn + 2HCl — 2ZnCl, + H, ; Fe + H,$0, — FeSO, +
Hy : Mg + 2HNO; (very dilute) — Ma(NO;), + H,

Dicplacement: Fe + CuSO, — FeSOy + Cu; Zn + FeSOy — 2nS0, + Fe ;
Cu + 2A9N0; — Cu(NOs), + 244

Roacting: 2208 + 30, - 2200+ 280, ; Caleination: 2nC0; - 200 +
CO, ; Reduction: 200 + C — Zn + (0O

Thermite: Fe,0y + 2Al — ALO; + 2Fe + heat ; Self-reduction: 2Cu, 0 +
C'a2§'—> 6Cu + §'02

Electrolysis of molten NaCl: cathode Nat + e~ — MNa; anode 2(1- - Chy
+ 2¢

Ructing: 4Fe + 30, + xt,0 — 2Fe,0; xf,0 ; Alloye: brace = Cu + Zn ;
bronze = Cu + Sn ; colder = Pb + Sn

Key Terme
Malleability / Dacti/ity — Malleable: can be beaten into thin cheete; ductile:

can be drawn into wirec. Gold and cilver are the most malleable and ductile

metals.

Amphoteric oxide — A metal oxide that reacts with both acids and bases, e.g.
AL O3, Zn0.

Reactivity ceries — A list of metalc arranged in decreacing order of their
reactivity.

Tonic compoond — A compound formed by trancler of electrons from a metal
to a non-metal, with iong held éy electrostatic force.

Mineral [ Ore / Gangue — Mineral- natural metal compound in the earth; ore:
mineral from which metal ic extracted profitably; ganque: earthy impurities.
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Roasting / Caleination — [Heating a culphide ore in excese air / a carbonate
ore in limited air, to get the metal oxide.

Thermite reaction — A highly exothermic displacement of a metal oxide by
aluminium, giving molfen metal; used to weld rails.

Electrolytic refining — Purifying a metal by electrolycic ucing impure metal ag
anode and pure metal ag cathode.

Galvanication — Coating iron or cteel with zinc to protect it from rusting.
A//oy ~ A homogeneouvs mixture of a metal with other metale oF non-metale,

e.9. brase, bronze, cteel.

Diagrame / Flowcharte
Steps in Metallurqy

Mining of ore from earth
LCEE|

!

Enrichment: remove ganque
3IR<h T AT

!
( Roacting [ Calcination — metal oxide

woiF /fAmeE

!
( Reduction of oxide — crude metal

YUY

!

Electrolytic refining — pure metal
SMed
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Extraction of Metals by Reactivity

Metals
gy

|
High reactivity Medivm reactivity Low reactivity
K MNa, Ca, Mg, Al Zn, Fe, Pb Cu, Hag
I I I
Electrolycis of molten calt Roact/calcine, reduce with \ Heat the ore in air
C

Reaction of Metale with Water

Reaction with water

RIS IR ol
I

Cold water Hot water Steam No reaction
K Na, Ca Mg Al Zn, Fe
I

water

Pb, Cu, Ag, Au
I I
Vislent / less ) /l/]g( OH), + H, Metal oxide + H, Do not react with \

viclent; HZ evolvee

Electrolytic Refining of Copper
Anode: impure copper block

!
Copper dissolves: Cu — Cu** + 2e~
!
Cu®t iong move throvgh CuS0, colution
!
Cathode: Cu® + 2¢7 - pure Cu deposite
!

Impurities settle ac anode mud
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Formation of NaCl (Tonic Bond)
Na (2,8,1) loses 1 electron
!

Nat (2,8) ctable, positive ion
l
Cl(2587) gains 1 electron — CI (2,88)

!
Noat and O attract: NaCl 6’04«/'0 bond)

Metals ve Non-metale

Metals Non-metale
» Luctrove, malleable, ductile * Dull; brittle (exceptions exict)
» Good conductors * Poor conductors (graphite conducts)
« Form bacic oxides, lose electrons - Form acidic/neutral oxidec
\ « Form cations (electropositive) \ » Gain electrong, form anions
_ _
Tonic ve Covafent Compounds
Tonic Covalent
* High melting and boiling points + Low melting and boiling pointe
» Conduct when molten or dissolved * Do not conduct electricity
» Soluble in water + Soluble in organic solvents
\ * Hard, brittle crystals \ « Soft, liquide or gaces
_ _
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Jextbook Exercise Questions
Q.1 Give an example of a metal which (i) ic a liquid at room temperature (ii)

can be eacily cut with a knife (ii7) ic the bect conductor of heat (iv) ic a

poor conductor of heat.
Ans. [/} /Mercary [u} Codivm or potaccium (/fi) Cilver [cop,ber ¢ alco very
g00d) (iv) Lead or mercury.

Q-2 Explain the meanings of malleable and ductile.

Ans. Malleable: a metal that can be beaten into thin cheets, like gold and
cilver (e.q. aluminium foil).
Ductife: a metal that can be drawn into thin wirec; one gram of gold can

be drawn into & wire about 2 km long.

Q-3 Why ic codivm kept immerced in kerosene oil?
Ans. Sodivm ic highly reactive and reactc vigoroucly with oxygen and moictore
of air, and may catch fire.

Kerosene oil keeps it away from air and water, o it ic ctored immerced in

éeras‘ene.

Q-4 Whrite equatione for the reactions of () iron with cteam (i) calcivm and
potascium with water.
Ans. (i) 3Fe(c) + 4H,00) — Fes0y(c) + 4H,(3)
('"') Cﬂ{f) + ZHZO[/) - Ca(OH)Z(M} + Hz [9)
2k(c) + 2H,00) — 2K0H(2q) + H,(3) + heat enerqy

Q.5 Four metale A, B, C and D were added to colutions of CuS0,, FeS Oy,
2080, and AgNO; (NCERT table). From the observatione: A displaces Cu
but not Fe; B displaces Fe but not Zn; C displaces only Ag; D displaces
none. (i) Which ic the most reactive metal? (ii) What ic observed if B ic
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added to copper(II) culphate colution? (iii) Arrange the metalc in
decreacing order of reactivity.
Ans. (i) B ic the moct reactive among the four (it displaces Fe, ¢o it ic above
Fe in the ceries, and Zn does not get a(:'r,b/acec/}.
(i) B displaces copper from copper(I) culphate: the blue colovr fades
and reddich-brown copper ic deposited.
(/f/‘} Decreasing order of reactivity: B>A>C>D.

Q.6 Which gas ic produced when dilute hydrochloric acid ic added to a
reactive metal? Wite the chemical reaction when iron reacte with dilute
#,<0,

Ans. Hydrogen gas ic produced; metale above hydrogen in the reactivity ceries

displace it from acids.
Fe(c) + H,$0,(aq) — FeSO,(29) + H,(3)
The colution turne pale green due to iron (1) culphate.

Q.7 What would you observe when zinc i¢ added to a colution of iron(I)
culphate? Write the chemical reaction that takes place.
Ans. Zinc ic more reactive thaw iron, o it displaces iron from iron (1)
culphate.
The pale green colovr of the colution fades and a greyich-black deposit of

iron forme.

Znlc) + FeSO,(2q) — 2nS0,(2q) + Fe(<)

Q.8 () Write the electron-dot ctructares for codiom, oxygen and maguesium.
(i) Show the formation of Ney O and Mg0 by the trancfer of electrons.
(iii) What are the isne present in thece compounds?
Ans. (i) Na (2,8,1) has 1 valence electron; O (2,6) has 6; Mg (2,8 2) has 2.
[/f} Ench of two Na atems gives one electron to one O atom: 2Na -
2Not + 267 and O + 27 = 0%, forming Na,0. Mg gives ite 2
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electrons to 0: Mg — /I/Ig‘lF and () —» 0%, forming Ma0.
(ir) A/AZO has Nt and 0% ions; M30 has /Mg;‘q- and 0% ions.

Q.9 Why do ionic compovnds have high melting pointe?

Ans. Ionic compounds have Strong electrostatic forcec of attraction between
oppositely charged ions.
A large amount of heat enerqy ic needed to overcome these ctrong forcec,

¢o their melting and boiling pointe are high.

Q.10 Define the following terme: (;) Mineral (ii) Ore (ii7) Gangue.

Ans. (i) Mineral: the elements or compounds that occur naturally in the
earthe crust.
(it) Ore: & mineral from which metal can be extracted con veniently and
economically.
(ii7) Gangue: the impurities cuch as coil, cand and rock present in the

ore.

Q.11 Name two metale which are found in nature in the free state.
Ans. Gold and cilver [,b/aﬁnum alss) ave found in the free ctate becavse they

are very unreac tive.

Q.72 What chemical procecs ic uced for obtaining a metal from its oxide?
Ans. Reduction. For medivm reactivity metafc: 2n0 + C — 2Zn + (O (carbon
a¢ reducing agent).
For highly reactive metalc, the molfen oxide or chioride ic electrolyced, e.g.
Nat + e~ = Na. For oxidec cuch ac Cr,05, the thermite reaction ic
used: Cry 0z + 2A — ALOs + 2Cr + heat.
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Q.13 Metallic oxides of zine, magnecium and copper were heated with the
Following metals. Tn which cases will you find displacement reactions
taking place?

Ans. A more reactive metal displaces a less reactive metal from its oxide.
Dicplacement occure when Mg ic heated with Zn0 and Cul, and when
Zn ic heated with Cul).

No reaction occure when & less reactive metal ic heated with the oxide of

a more reactive metal.

Q.14 Which metalc do not corrode eacily?

Ans. Metals [ow in the reactivity ceries, cuch ag gold, cilver and platinum, do
not corrode eagily.
Gold and cilver ctay bright for years, which ic why they are uced for
Jewellery.

Q.15 What are alloye?

Ans. An alloy ic a homogeneovs mixture of two or more metale, or a metal and
a non-metal, prepared by melting the main metal and discolving the
other¢ in it, then cooling.

Example: brase (Cu+ 2n), bronze (Cu + G ), cteel (Fe + C), colder (Pb +
Sn).
Alloys are harder, ctronger and more corrocion-resictant than the pure

metals.

Q.16 Which of the following paire will give displacement reactions? () NaCl
solution and copper metal (b) MaCly colution and aluminium metal (c)
FeSOy colution and cilver metaf (d) AgNO; colution and copper metal.

Ans. The answer i¢ (c{} Ag/l/Og colution and copper metal.

Copper ic more reactive than cilver and displaces it: Cu + 2149/(/03 —

&({/(/03)2 + Z/lg.
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In (), (b) and (c) the metal i¢ less reactive than the metal in the calt

€0 no reaction occurc.

Q.17 Which of the following methods ic cuitable for preventing an jron frying
pan From rusting? (2) Applying grease (v) Applying paint (c) Applying a
coating of zinc (d) All of the above.

Ans. The answer ic (c) applying a coating of zinc [ga/vam‘mﬁon v
Grease and paint would burn off or get contfaminated by the food on
heating, while & zinc coating ic stable and profects iron even if

ceratched.

Q.18 An element reacte with oxygen to give a compound with a high melting
point. Thic compound i€ aleo coluble in water. The element i€ likely to be:
(a) caleivm (b) carbon (¢) cilicon (d) iron.

Ans. The answer i¢ (a) calcivm.
Caleivm forme the ionic compouvnd Cal) which has a high melting point
and discolves in water to form CA(OH }2'

Carbon and cilicon give covalent oxides, and iron oxides are insolvble.

Q.19 Food cans are coated with tin and not with zine becavce: (&) zine ic
costlier than tin (b) zinc has a higher melting point than tin () zinc ic
lesc reactive than tin (d) zine ic more reactive thaw tin.

Ans. The answer ic (d) zinc ic more reactive than tin.

Zine would react with acids in food and corrode readily, producing
harmful ¢calte, while tin i¢ less reactive and cate.
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Q.20 You are given a hammer, a battery, a bulb, wirec and a cwitch. (a) How
could you uce them to dictinguich between camples of metale and
non-metale? (b) Assece the ucefulness of these teste in distinguiching
between metale and non-metals.

Ans. (2) Hit each cample with a hammer: metale are malleable and flatten
with a ringing cound; non-metale break into pieces. Make a circuit with
the battery, bulb and cwitch and place the cample: a metal completes it
and the bulb glows; a non-metal does not.

(b) These teste are quick and uge the phycical properties of conduction
and malleability, but they are not fully reliable becavse of exceptions
(graphite conducts; codivm ic coft).

Q.21 What are amphoteric oxides? Give two examples of amphoteric oxides.
Ans. Amphoteric oxides are metal oxides that react with both acide and bases
to produce calte and water.
Examples: aluminium oxide (/4/2 O; ) and zinc oxide (2n0).
ALOs + 6HCl - 2A(CL, + 3,0 ; Al O5 + 2NaOH - 2MNeAl0, + H,0

Q.22 Name two metale which will displace hydrogen from dilute acids, and two
metale which will not.

Ans. Metals that displace hydrogen: zine and iron (also Mg, Al). Zn + 2HC/
— 2ZnCly + H,; Fe + 2HCI - FeCl, + H,.
Metale that do not: copper and cilver (also A, Hg). Cu + HCl - o

reactlion.

Q.23 In the electrolytic refining of a metal M, what would you take ac the
anode, the cathode and the electrolyte?

Ans. Anode: the impure metal M.
Cathode: a thin ctrip of pure metal M.
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Electrolyte: an aqueous colution of a salt of the metal M. On pascing
current, M from the anode discolves and an equal amount depocits on

the cathode.

Q.24 Pratyuch took culphur powder on a cpatula and heated it. He collected
the gac evolved by inverting a test tube over it. (a) What will be the
action of 9as on (i) dry litmus paper (ii) moist litmus paper? (b) Write a
balanced chemical equation for the reaction taking place.

Ans. The gac ic culphur dioxide formed by burning culphur.

(2)(;) Dry litmuc: no change. (ii) Moist blue fitmuc turne red, becavse
S0, forme sulphurous acid in water.

(%) Sle) + 02(9] = §’02(9) ; §02[9) T HZO[/) - HZCOB(“‘/)

Q.25 State two ways to prevent the rusting of iron.
Ans. Painting or oiling/greasing the curface, which keeps out air and
moisture.

Galvanication (coating with zinc), or alloying iron to make ctainless

cteel.

Q.26 What type of oxides are formed when non-metale combine with oxygen?
Ans. Non-metale form acidic oxides (e.9. C0,, §0,) which dissolve in water to
give acids.
Some are neutral oxides, cuch ae CO and /7’20.

Q.27 Give reasons: (a) Platinvm, gold and cilver are used to make jewellery.
(b) Sodivm, potascium and lithivm are ctored under oil. (e) Aluminium i<
& highly reactive metal, yet it ic used to make utencils for cooking. (d)
Carbonate and culphide ores are ucually converted into oxides during the
procecs of extraction.

Ans. (2) They are very lustrovs and unreactive, co they do not corrode.
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(b) They react vigorously with oxygen and moisture and catch fire.

(¢) Aluminium forme a thin protective oxide layer that prevente further
reaction, and it i€ a good conductor of heat.

(d) Metals are obtained from oxides more eacily by reduction than from

carbonates or Ca/,bAfdec.

Q.28 You must have ceen tarniched copper vessels being cleaned with lemon or
tamarind juice. Explain why these cour cubstances are effective in
cleaning the vescels.

Ans. Copper reacte with woist CO, in air to form a dull green layer of basic
copper carbonate.

Lemon and tamarind juice contain citric and tartaric acid, which
neutralice and dissolve thic bagsic layer.

So the vessel becomee chiny again.

Q.29 Differentiate between metal and non-metal on the basic of their
chemical properties.

Ans. Metale form basic oxides (4Na + 0, — 2Na,0) while non-metale form
acidic or neutral oxides (C+ 0, — C0,).
Metals react with dilute acids to give hydrogen (Mg + 2HCI — MgCl, +
/7’2), non-metale do not.
Metals are reducing agente N = Nat + € ) and form ionic
compounds; non-metalc are oxidising agentc (Ch+ 2= = 2CF ) and
Form covalent bonde. Metale displace other metale from calt colutions.

@-30 A man went door to door posing ac a goldemith. He promiced to bring
boack the glitter of old and dull gold ornaments. An unsuspecting lady
gave a cet of gold bangles to him which he dipped in a particolar
colution. The bangles cparkled like new but their weight was reduced
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drastically. Can you play the detective to Find out the nature of the
colution he had uced?

Ans. The colution uced was aqua regia, a frechly prepared 3:1 mixture of
concentrated HC! and concentrated HNO;.
Agqua regia ic a powerful oxidicing mixture that can diccolve gold.
1t digcolved the outer layer of gold, co the bangles became chiny but lost
weight.

Q.31 Give reasonc why copper ic uced to make hot water tanks and not cteel
(an alloy of iron ).
Ans. Copper does ot react with cold water, hot water or cteam, becavse it

lies below hydrogen in the reactivity ceriec.

Iron reacte with cteam and ruste, co cteel tanke would corvode and leak.

Copper ic also a good conductor of heat.

CBSE Previous Year Board Quectione (with Selvtions)

Q.1 [CBSE Board [ 3 marke] State the reasone for: (a) Tonic compovnds
have high melting pointe. (b) Lonic compovnds conduct electricity in
molten ctate but not in colid state. (¢) Ionic compounds are coluble in

water.
Ans. (a) Strong electrostatic forcee between (one need a lot of energy to
break.
(b) I the colid ctate ions are held in fixed positions and cannot move;

when molten or diccolved, iong become free and carry current.

(c) Water molecules, being polar, pull the ions apart and currovnd them,

¢o the ionic colid dissolves.
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Q.2 [CBSE Board [ 3 marke] Explain with a chemical equation how roasting
and caleination differ. Name one ore of zinc for each.
Ans. ,Qoag't/‘ug: culphide ore heated ctrongly in excese air, e.9. zinc blende:
2208 + 30, —» 22n0 + 250,.
Caleination: carbonate ore heated ctrongly in limited air, e.q. calamine:
2nC0; —» 2n0 + CO,.
Both convert the ore inte the metal oxide, which ¢ then reduced with

carbon.

Q.3 [CBSE Board | 3 marke] Describe the procecs of extraction of & metal of
medivm reactivity cuch ag zinc from its culphide ore.
Ans. The ore (zinc blende 2nS) ic enriched, then roasted in excece air: 2708
+ 302 o 22n0 + 2§02-
The zinc oxide ic reduced to metal by heating with carbon (coke): Zn0 +
C - Zn+ (0.
The crude zinc ic refined electrolytically.

Q.4 [CBSE Board [ 2 marke] Why ic codivm ctored in kerosene while gold and
eilver are not? Name the non-metal that e ctored in water.
Ans. Sodivm reacte vigarouf/y with air and moistvre, co it i¢ kepf in kerocene.
Gold and cilver are unreactive and do not react with air or water.

PAos',bAaruc [a non-metal) i¢ ctored under water.

Q.5 [CBSE Board [ 3 marks] How can the formation of NaCl be explained by
electron trancfer?
Ans. Sodivm (2,8,1) gives away one electron to become Nat (2,8).
Chlorine (2,8 7) accepts the electron to become I~ (2,8,8), co both
reach a ctable octet.
The oppositely charged Na™ and CI attract each other by a strong
electrostatic force, forming the ionic bond in Nall.
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Q.6 [CBS’ € Board / 3 marke] What ie an a//ay? M/Ay i¢ colder, an a//ay of leaa
and tin, uced for joining electric wirec?
Ans. An alloy ic & homogeneous mixture of a metal with other metale or
non-metals.
Solder ic made of lead and tin; it has & low melting point.
So it meltc eacily and joins electric wires without heating the wires too

much.

Q.7 [CBSE Board [ 3 marke] Write the reactions of zinc with cteam, dilute
HC!l and sodivm hydroxide.
Ans. With cteam: Zn + /‘/20 - Zn0+ HZ'
With dilute HCl- Zn + 2HC! - ZnCl, + H,.
With codivm hydroxide: Zn + 2NaOH - Neay,Zn0, + H,; zinc oxide i¢

ampA oteric.

Q.8 [CBSE Board /2 marke] Why ic aluminium used to join railway tracks?
Write the reaction.
Ans. Aluminium ic more reactive tham iron and displaces iron from Fe,05 in a
highly exothermic reaction.
Fe,0; + 2Al — ALOz + 2Fe + heat
The molten iron produced flows into the gap between the rails and joins
them (thermite welding).

Q.9 [CBSE Board [ Acsertion-Reacon] Assertion (A): Aluminium oxide ic an
amphoteric oxide. Reason (R): It reacte with both acide and bases to give
calt and water.

Ans. Both A and P are true, and R ic the correct explanation of A.

AbOs + 6HCI = 2AlCly + 3H,0 and Al 05 + 2NaOH - Z/VAA/OZ +
H,0.
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Q.10 [CBSE Board [ 3 marke] A metal X ic ctored in kerocene and reacte
with water to form a basic colution Y and a gas Z. Identify X, ¥V and Z
and write the equation.

Ans. X ic codivm (or potaccium), Y ic codivm hydroxide colution and 2 ic
hydrogen gas.
2N + 2/7’20 o 2NaOH + /-/2 + heat

The reaction i¢ viclent and the hydrogen released catches fire.
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WW’#’W

TGN & Siifddh I THbA, W, sraTaEes (W =R st &), I (AR
&= &), eafam, st aife faciet! #) a1t =61, #a & 19 U2 31, J=T
ITeTAI-FadIF IR F= TTated arefl] =izt s qiaT FaraT <o & T 3R
URT AT % ATl &l

TSN % TG TNTH, G2 forer SR I saa 7 & 13 =1 & @ e &
URT 30 & fermer s Ao geft ue fower s &) STUTGU 9T S$i9R, it siie
FerTer Bt & ur 3aTg & qise faereft wierdh & mAvEieT saien & ERT ww
FHBR UTHIF ugreh & ik ST zar &1

&g + SFHATT — g FFASE (RHIA): 46Na + 0, — 2Na 0| I,
DT 3R AT a7 & 37T uae ofd & saifoir Bt & der # 3 e @
HIMIAF wreheR g ol I oTordT & DefRIaaa 47 G Al,0s U ae
st & (oadlanRer & At @it §), ek wid, @, Wi siiaicrer I sifdipAr
&t FH |

3972erHF STFITSE (Al,0s, 210, Pb0) 37T 37V &R @)t & SAFaT v &
ALOs + 6HC — 2AIC)s + 3H20; ALOs + 2NaOH _. 2NaAlO, + H.0] sifdasier
eI SRS TTt 3 a7gerarefior & WY Nax0 317 K,0 gorahR &R aairer & Nas0 +
H,0 — 2NaOH|

e1d + oI Na FI K 38 Uit & Jeft & sifdifgar @3 & (2Na + 2H,0 — 2NaOH
+ H, + SYAT) 3717 ERSICIT 37T Yaha ofd! &1 Ca 33 Uit & et sf3ifhar woar &
(Ca + 2H,0 — Ca(OH), + H2) 3R H, & goIgell UT AT &TIIT &1 Mg 373t urett
I (Mg + 2H.0 _, Mg(OH), + Ho) | Al, 2n 377 Fe haeT SITT I STTFRATSE ST &
3Fe + 4H,0 — Fes04 + GH,| ST, Jiem, =idt 31T FiaT yreft 3 T 7t
F3|

o1d + I 3FT — oIaUT + FISFIGIST: Fe + 2HC| _, FeCl, + H,| FISFIoisT 3 el
@ engC (Cu, Ag, Au, Hg) T HC| I FAFAT et HIcft) IF HNO, I EIREIGTT
78! feherdt (HNOs o sifafiaiias &) aaer Mg 37 Mp &Y BIsa| SiFerrer (3
STTAT iz HC : | ST g HNO,) TNTT 377 weifasrar &) et ¢l &l
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faarefierar <oft (il 2 #): K > Na > Ca > Mg > Al > 2n > Fe > Pb > H >
Cu > Hg > Ag > Aul Sifle fararefier €1 & Taharelier €Tq whr 333 oraor facrel
I fawfod #Rt & Fe + CuSO, — FeSO4 + Cu; Cu + 2AgNOs . Cu(NO3)> +
2Aq| BISRIGIAT A YT T gl aF 3T I gISRIeTaT 0eIfoT et &)
ST §e: ¢Tq UHIT 3eY FAITDhIT SeAagie 3T 1 & a1 &l Na (2,8)) —
Na+ (2,8) aifz €1 (2,8,7) _ cI- (2,3,8) I NaCl G & Mg (2,3,2) - Mg
3 2¢) . 2CI- I MgClo; MgO 3 Mg 319at 2 §e¥azTT 0 (2,6) Y 2aT &1 G
ST Iz AT T A T (STEeF) T o 2

HTAfAE FIfIFT 3 0T 3 IR, HBR 3T 31T g & 37THal & ofter 9aor
R §oT & HRUT Tcilich-Fasratias et & & 917 uredt & gerarefier 37k fAgh
& doT o7 UgIeT # Sgererofier: eI AT eTef1T JTaT # dcTeft Frerd &, arer # 7idh,
F2ANH Ja HTT AT Tt FHT U

« It 9Ige spudet § Fiader o Tq # fAerd & o Fiaen I eng omsigTad 297
I et T o S & fgh-var ceft sreyfgar avr & @, =idt Sk wifdeer
T ST # [BoId & sifdawier a1gy ATHAISS, TWISE AT FHaie & T F
fAert &

fararefierar & s fasesor: (1) @er fFarefier (Hg, cu): THISE 3799 gaT H
I 2HgS + 30, — 2HgO + 250,; THT 2HgO — 2Hq + 0.1 (2) FEFFT (2, Fe,
Pb): TSHISE T STAsT FHIT FHIEINE T AU FHI% JTFALE FAHT FHlsieT I
TTAT: 2n0 + € — 2n + CO; Fe05 + 2Al — AlLOs + 2Fe (9IS (3)
sife fFarefier (Na, Ca, Mg, Al): eI FARTSS AT FFRAIFS F1 Tagd-3TaeEsd
q=AT; e W Nat + e~ — Nal

STotoT F HTHIFE ST T 110 FaT & T HIF & 22nS + 30, - 22n0 +
250, fawarer # wraiae 3w & HfFT 8T # I FT & 2nC0s — 2n0 +
€0, 3RIZ €T FT faga-reesft TRPT: 3Rz €1d Tafrs, <g a1 #1 Ugt o
3% gerarefler €T oTavT faga-Srerest; SIg e1g s R oA & 3T SrlgAT
DS % e DAs-Yah & TV # dadT &
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[}

[}

FHYROT: ol H &9 91T 3 ToIT gaT (sfiaeflerer) 377 @it giair FMRT: 4Fe + 30,
+ xH20 . 2Fe,05xH,01 Tt FTeft (Ag2S) 37Iv T8 uv &t W (&t wraw
FIEAE CuC03Cu(OH),) T &l &1 AHUTH: UE, JoT AT T AT, FoIEeidaT
(foF @ Ua), I o, DAIFISRT 37 g s
fPrareng et erg T 312 &g AT srergant % e FEM fErgr &, @ faena
33T el I §dT &1 FEheT = FET + FeeT, TANT FEIeT = ohgT + fAdbor +
FIFZTF (a1 &t o91aT); Waer = JiaT + A Hiar = Jiar + 25 Alesv = Far
+ 2T (&9 Trera7iar, AR alger /), UR arefl [HeTq FFATH dHgerdt &1 24 Hoz
DT IF ETT & 22 FYE F FiaT AT <A [HenHT HBR FATAT AT F

FEAYVT I / AT

[}

8 + 0, — €1 JFAISS ; 4Na + 0, — 2Na.0 ; 2Mg + 0, — 2Mg0 ; 4Al +
30, - 2Al,05; 2Cu + 0, — 2Cu0 (FTeTT)

g + ofol: 2Na + 2H,0 — 2NaOH + H, ; Ca + 2H,0 — Ca(OH)> + H, ; Mg +
2H,0 - Mg(OH), + Ha 3 2A + 3H,0 . ALOs + 3K, ; 3Fe + GH,0 — Fes04
+ 4H,

gIg + I 3FT: 2n + 2HC - 2nCl; + H, ; Fe + H,S04 — FeSO4 + H, ; Mg +
2HNO; (a7fad d) — Mg(N0O3), + H.

fI=ITeT: Fe + CuSO4 — FeSO4 + Cu ; 2n + FeSO, — 2nS04 + Fe ; Cu +
2AgNOs . Cu(NO3): + 2Ag

§ets: 22nS + 30, _ 22n0 + 250, ; faedmast: 2nC0; — 2n0 + €O, ; JTTAT:
2n0 + C - 2n + CO

YAISE: Fe,05 + 241 — AlLOs + 2Fe + BSAT » IG-3TTFHT: 2Cu,0 + CuS —, 6Cu
+ 50,

aferad Nacl T f&/gdf&wmo-/: HNE Na+ + e~ . Na R DAIg 2C)= - €l + 2e-
oidl: GFe + 30, + xH,0 — 2Fex03xH,0 ; 7%—%]7’5‘[: Hiqer = Cu + 2n R FHIET = Cu
+ Sn ; FlesT = Pb + Sn
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i N A G

ATAIITEAGT | T — giErIaes: New? yaelt amee aais of @; a7 Hawe ar
§ATAT &7 Jh| JyT IR FA1dT Fa sifdlar Senaaed sk I §)

ITgHT ATFHATS — T8 €1 SFASE & 37T 3T FRE 20 I FRHar #9, o3
Al,03, 2n0|

frarefierar St — engstt @ gAY Tt Rrareferar 3 FT & fordt o <
rAfAF AAE — ¢rg @ SFerTq I SAFIT ATV ZRT §T I, T grerer
@A gor I 5 &I &l

et | 3% | T - Fferer. -avet # g erg FAd; srew: a8 Hfere
forarar &g emsTETAE 297 I fAdet; aloT: fRgh-ver # aRig

SeteT | (AT — TBIST FAWh 3o &aT H | Fiaiere ITH Hr AT gar &
I e AT HRATSS SATaAT]

JHTSE AT - PRz 2T 41 HFASE FT JTAT SHSATAT faweveT ferarar
aTferer &g Tl & Rt ear # T st &1

farga-sramee ufdsawor - SRIg e1g B OAIS 3R g €1g T BT TAHR
fga-arerzsT 3 erg T ST ]

TeIgAdsT — oiig AT 3ol W feidh ab) URd A&7t dliah a7 o7 o719l

fRsreng - 371 619 7 i ergal AT srergent & Iy AT T, S Wiaer,
i, et
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IH | werr=nE

g & RO
gt I 373 FT Hefol
Mining
!
31T T HigoT: T F&TT

Enrichment

!
s7eteT | TSt — €1 HFAISE

Roasting / Calcination

!
SITRIATSE T STITTT - IR U1

Reduction

!
faga aRsa=or - ¢ erg

Refining

faarefierar @ I e farsapeior

o

grqe

~

Metals
|

[
HH Taarefier

Cu, Hg

[
sifw Wﬁa Frezer fobamrefter

K, Na, Ca, Mg, Al 2n, Fe, Pb

| |
Wﬁamaﬂﬁ'gzr»m stetar/faeams, fe ¢ & \ 3773 I gaT H ITH HIaAT
ST
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ST 3 ARHAT % FFAT AU
oTeT I STfAfHar

Reaction with water

[
3T &foT 97# &7oT 1T
K, Na, Ca Mg Al 2n, Fe

[
DI STfAfHAT
&

Pb, Cu, A9, Au

dor/efiH: H, Mg(OH), + H, &1 7RIS + Mo
fAemerdt &

i @7 faga-graeet ulsasIor
DAIE: 3RYG JIa FT ZHST
!

TG FordT & Cu — Cu* + 2e-

!
Cu** 3THT CuS0, TaerarsT & wora &

y
' HAE Cu* + 20~ — g Cu oTHAT &

!
STRIT ele- v % < % dadft &

NaCl T faaAfor (smafas &)
Na (2,3)) | Setagia ST &

|
Na+ (2,8) @t eramaer

!

W?#a#!ﬁ%waﬁ

| ¢ (2,3,7) ForagiT o9 Cl- (2,8,8) Feidr &

!

| Na* 317 ¢ ST Nacl (sTafaa o)
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QHW
~ . \ -~ . \
LG (24 STENgr

< FHBIA, STETIdES, T - ), IR (stvarg &)

- 3rg TTTH « FEITeT (JHIZE ATeTF,)

< SR STTHRASS; Solaiad TN & - ST/ 3THT STTFATSE

eI §AId & (fagaerin,) . FIFLTT Hh? RO ATl &
\ J\ _

ATAfAE T AgEA A AlfAH

. I TeATIh-FadlF - [ TR -FATIH

 TfeAT AT ¥MeT H FTeTeh - faga gt =mera

- grstt # gererefier - Falads foermam! # gerarefier

- HBR, YR forocer  5TH, g AT IRT
\ J\ >
WIS ITIATH T4

9.1 DAt &g @7 378207 A & () HHC & i R ga gr (i) = 3 SAA F e
1e (i) SAT F T a1 g (iv) FHAT I grererd &
g% () URT (i) @ a1 g (i) =iet (Fiar st gz s=or &) (v) Al
7T IR

Y.2 JTEITqaes 3117 d &1 37 JHSIST)

I srETdae: a8 g okl Wiedhe yaeft arge 918 ol A, dar A AR =gt
(Do fafaza wizer) |
d: g 41 forar Sftaa Uder I gaie ofT Jdb; Db T Jlsd J o713 2 km
oA a7 FHfaT ST FehaT 2

9.3 IRz &) (gt & o7 & F) 3w T &7
ITv- IRFF FIAT TFarefler & 3717 ga1 # sivaftersT quT FH & It F BT
FITT & Tl qa 1 37T 4t usbg Tehar B
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fagt @1 det I3 g 371 Ut I g7 AT & ST I gt & dor 7 3aw
= &
v.4 fag #t IRFAEN & FHlmoor faT: () oier 3 919 () Hievrma 3
WEfITH FoT STl
I<2- () 3Fe(s) + 4H.0(g) — Fes04(s) + GH.(g)

Gi) Ca(s) + 24,00) - Ca(OH)2(ag) + H.(g)
2k(s) + 2H,0() - 2KOH(ag) + H.(g) + FHAT Hedf

T.S TR ¢1g3if A, B, C 3717 D B CuS0., FeS0,, 2nS04 31T AgNOs 3 facrzral # STer
T (NCERT TTfeihn) | Q&I A, Cu ) TaeIfIT ot & WR Fe & & B, Fe @r
AT et & W 2n Fr F&: € Faer Ag HY PRINT Hodft & D =t & Tt
() T@r sifda fparefier a1q it & (i) (1) Fethe H B STele U a7
R (i) gt a5 et e % e 3 IR

- (i) B TR} & TaT 3ifda fFarefier & (T8 Fe ?ﬁfawﬁ??rma‘}é 31T Fe O

PR E 37 2n & T 7@ 3|

(ii) B w1z ®I fawnfog 3t & Sflerm o7 hiwr sar & 37k efrer-3RT R
AT 2

Giii) et famefterar @1 #H: B > A > € > DI

.6 I HCl &) 52t fararefier eng & storer W ahled-2t aier fAaperdt &7 a9 H2S04 2
ST 1 IFTARE AfAFaT ifHT)
FTY- EERIereT AT fawrd| & fareliorar St & arsReeT I FW H g ST I
3 fawenfog #wt &)
Fe(s) + H2504(ag) — FeSO4(ag) + H2(g)
FRA(I1) FAhE 3 FHIRVT [3e17T geahr &7 &1 AT &
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9.7 3Ra(l1) Fehe o feraer # foda ST6rat U7 @ 21§ gamr? Iramafaas difafaar
feifaT)
IT7- ol gt 3 sifde fFarefier & AT saRar(ll) Tetbe F ST Hr
fawnfid v 2ar &1
faeTa1aT BT ECHT T ST HIHT TS SAITT & I TR T GHI-HTeAT [AHT AT
&l

2n(s) + FeS04(ag) — 2nS0,(ag) + Fe(s)

9.8 () AfzH, diedicrr 3k A #) Sotagia-Tag = @) (i)
o1 IaT RATTAITRIT gRT Na20 3R MgO T s/aiar G&IST! (iii) §o7 At
Pl 377t &2
I (i) Na (2,8)-F 1, 0 (2,6) & 6 3R Mg (2,8,2) & 2 Fofrerapar SoIazret &)
(ii) I Na U3HT] - Seiagia UF O Wﬁéﬁ? 2Na - 2Na* + 2e”
HIT 0 + 2= _, 0>, foerer Na0 §1aT & Mg 379t 2 Selagia O T ¢aT & Mg
L Mg 3R 0 — 0%, e MgO F=idTT &1
Giii) Na 0 F Na+ 3Tk 0~ aiaaT & MgO & Mg** 31Iv 0%~ 3ot

9.9 3mafads Aw & et J=I FAr @ &7

I<IT- 3TTAfAE Al & U ST et ST o o= FeeT @R YT 5ol
gIar 2|
§7 Uo7 5611 &1 IS & ToIT 9§ HWAT Foll T1RE, SHRIT 5% Terid 3R
Faatish e &l &l

.10 yfdsrer fafae: () Ffasr (i) 3 (i) Tl

Faz- (i) facr: Y-uvet & Fiplas Tq A UIC oyrer dlef Ty A7 i)
(ii) 3% o Sder fIaar aig Faeneas 3R ensigra 297 3 fbTelt &
eh)
Giii) tm: grreR 3 facft fah, ¥ silv Tgrer St srepf2ar)
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.1 21 U g3t & @ BT o vbia & Fe ST 7 [Herdt 2
IJe- A AR =it (elfeaw ) g ST 7 erd § #fa ¥ g AT &

.12 53t erg 1 3% STaRIISS I QI et & 1090 wia-3 Jramafads gianar
FUATE STt &7

AT FU=AT| FeqH {FHaATfer engait & fore: 2n0 + ¢ — 2n + CO (FidaT FT=TAH
&I
Ffder fFarefier engait & feiv leld siraise AT FoIRISE F1 fAgd-3vmes]
%ZITEIHT&% & Na* +e~ — Nal Cro04 ﬁﬁmiﬁvwﬁz
FRBFAT: Cr,05 + 241 — AlOs + 2Cr + ST

9.3 foleh, AT 377 B0 & elifcaes ararass) &1 g eigeit & arer arf fanar

a7 fana fRfe 7 faweraar sifafrar arf?

FerT 37T GrTer eng ey T TefeT 6T v s SHRRITSE 2 fowenie et &)
faesiTasT o &9 ST Mg Fr 2n0 JIT CuO & JTT T fHAT o, qur 2n W
Cu0 & I
& fparefler €1g @ sifden faATfeT erg o IFAISE 2 AT T R W BIS
s et @t

.14 -t e1ge Tt 3 THRT w7 @ avAt?

O M o R, W 1 i T S—
AR & et
FNT TR =it o ok e e & FHfelr TEA & i I &l

T.IS farsreng @7 &7

INIR- 1 AT sifeler egail 7, AT €1g 3 STerg T, FHIA 32107 oI 72 e
TIETeTTe? g2 eTeT @1 Eietsr 31T 33T &3t @ STl &, [H=7eng HEeraT &)
3218 Hiaer (Cu + 2n), H1AT (Cu + Sn), 367 (Fe + C), FesT (Pb + Sn)|
Reengs o engait I Sifde HoR, AT 3T -l &t )
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916 fag 7 I et 5eait & fawsimer sififFar gaf? (a) Nacl faeraer 3 diar (b)
MgCl, Taeraet 3R DegfBfazar (c) Fes0, fderast 37 =iidt (d) AgNOs faerarer
Iz Jiar
- IR (d) AgNOs faersra a7 diar &1
qiar =iet o 3fiF frarefier & sfe 33 fawenfod #3T & Cu + 2AgNO; —
Cu(NO3), + 2Ag]
@, (b) R (c) 3 a1 w7vr et eng & a7 Fyarefier & AT ST
et @i
.17 6118 d1 FHeTet oy 91 3 saret Bt Iugh 0 wa-t 22 (o) et aamar (b) vz
e (c) foieh &) TR =1grr (d) 3uzf
- IR () A & WRT =F21er (Fergerast) &)
I 3117 Uz T et TR 6T &Il 2T SfictaT J gfod & o71a, ofafas el # e
2Tt & 37 TR et TR st Al 78 et 2

918 1§ ded SiTaAlcieT I JRHAT 3 I deradior arerr Al sirar & o ureft
7 oft gorarefier 81 g aea Tvaa: & (o) He¥ET (b) FreT (c) RAfcwT (d)
ST |

I IR (o) Hfevm

Hioora STAleE Fifde Ca0 FraT & [THT areratior S & 9R & urft 7
gea#T Ca(OH,), FITT &l

HTeT 371 fRfciehe TEHAAT HTFATGE Tl & TUT JTIRT & FFAE
sEgerarfier &1 &l

T.19 ITeT & 2sa) W folah @) s91g e ot R w@rs ot & fan: (o) fdeh faar 3
HEIT & (b) Toles &7 Iratian faar & gifdas & () foiw Rar & &ar fpzmefler & (d)
felen 127 3 gifera fpamefler &1

T IR (d) ol e & sifas Trarefler &

felen sfieret & sraent A BT 7o srArAr A ALIRT 81T 3T B1fAhR
oTAUT §AITT, Gialia 12T B faparefier 317 RIS &
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9.20 379ehT g¥IsT, 9, gew, IR Sl e 3T are 81 (o) S errgait a1z sremgant
& FHeA H AR by A7 (b) ST WILN F IUAIRIT BT sAleholal HHAT
- (o) & TS 47 g I AT HHAT: arg simeridaed & s Z5T-2<T bt AT %

Ay =yt & At & srerg ge At &) 92, gow sl fa= I uRY g
STHT THNST: ¢1g URwY Y37 FT § R oay o7ordT & sreng A &t STerd)
(b) 2 vAgIvT =fTeTehaT SR TEITTEE AT % SifaE U UT STETRE, I IR
TReT & U3 saTE) 3 HRVI g T I frsrrety adt & (s i &
AfTH T &)

U.2] 3977 HIFAISE F2IT &7 2 IGTe07 elr]

I 7 GTT STHASE S 3T 3T GRF graat I SAHAT 3k ofavT 377 o7eT afrer
& SsrreHt SIS d
3ETE: DeAfARTT sierarss (AL0s) 317 faid siraanss (2n0)|
A0 + 6HC] = 2AICI; + 3H,0 ; Al,0s + 2NaOH — 2NahAlO, + H,0

Y.22 2F ¢1gsi o 1 9dIST &r o il 2 EISEISIT fawfod 3 & 3R 2r a7y a7gt
A

I EISEISIT AT et areft: folah a7ie SiraRar (JITer & Mg, A 2n + 2HC
2nCl, + Hiy; Fe + 2HCl = FeCly + Hl
faerfaer s et areft: Jiar sife =gt (AT & Au, Hg) | Cu + HCl - BIS
ST T

7.23 faft 61 M & faga-siere usaor # o Uails, I SR faga-smvmee
farar aiar?

IR DIIS: S &g M
FNE: IF 1 M b} et ugh
fRge-3raee=t: 91 M & o7aor &1 STl faerzrer] &RT Yalfed ael W UAIS 3 M
gordt & 31T 3aet & s v w7 @t 2
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T.24 TV o Tor1 U7 AR 0T iR I 19T 7R et aker b Ieret weemetel! #
THS 1) (o) 7 37T &1 () e forzarar (i) T ToleHaT Uz 21T GHTd Z1aTr?
(b) SARAfFAT BT Tl THHT feifHT]

IAT- T THR SFHFIISE & &l FeHR & oTerel F gaidl] &
() () o5 Toreaa R IS gara 78l (i) 517 AT foieH T orrer gr o7 &,
FAlfF SO, It H TR 37T Fardl 2]
) SCs) + 0,(g) - S02(g) ; S0.(9) + H,0() — H,505(ag)

.25 olle # o197 orarer I Aahal 3 gT IUrF [IfAp)
IT- FdE R e, et AT ey 1Nl forerar & g7l aw#t g7 28
TRIGAGST (foidhs T uRer) =T fRrsreng (F<ierd ier) geiren

.26 37ergai @& JaficiaT A fPerel W 15 GohI? & RIS g 87
IT- ITGT AT Siese (SR C0,, S0,) Tt & &y ureft # Yorane s & &
Fo Igrler sianTse ot g & S CO a1k 1,01

¥.27 #RVT AAC: (o) @Hew, Fhar SR =it TE garr 7 F4F g &1 (b) A,
O2forer 3R TIf7 do1 7 v o &1 () DegfRfazer 3T frarefier 8l uz
St FT YT & Gl st B gz AT &1 (d) fFsenor # Faieie 31 Jewiss
STATH BT FTFISE H IZAT FraT &
7= (o) 7 g wHHIeT IR Sifper & gt AT 78t @l
(b) o siafierer 3R st I ett I SFRFAT F3er & R AT IS i B
(c) DegfAfzH U2 Yol FRETHE FTFIATE W §<T STId & &I 3773y ST
et & 37 I8 FHT @57 I=BT = o @
(d) Fraiaz AT HeWBISS %) Jorall # STirAIss I g T gRT JAfeH
Tt & fHerdt &
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T.28 37Tt d1a % GEIeT aictal) Y e AT SHA & I A A% g AT AR A T
ygrsf Sclall @ JTH FHel # geret FA 27

IIY- 16T gaT H FH CO, I JBIFHAT I STRIT HIR Fraiae @1 gerelt & v
ST &1
g SR sevelt & T # AR 3 TTERF 377 89 & &r ST GRHIT W &
3arAleT F7F Ter oy €|
ST FteT MO o ororar &1

.29 Il Uit & 3irene W eng AR g # IR HHr)

I 4Iqe SRHT FISE Fcdt & (4Na + 05 — 2Na,0) T8I STl SiFelir
7T IgrAlaT fiadse (€ + 02 — C02)]
eTqU I ST H EISFICAT gt & (Mg + 2HC) — MgCly + Hy), 3Tengl widl]
e1gt srreriE (Na - Na+ + e-) 3R simfalss #ifad aaiet areft & renge
SrFAFHIE (Cl, + 26~ — 2C1~) 3R TEIANAT s It &1 e1gi oavr
faerarer @ sreer eTgan By AT Fodt &)

9.30 T 31zt T 1 JR SR TR-53 AT I Il Hldh TNt & gt bl
THaT T TTET 1577 T Aferr o Fiat &) RAT 3 fose 3a= 3 faeraer #
saT) FRAT T St THB o7t W IHT TG Fgd T IAT| T AR FTeh?
SIIST & 3T FHia-TT faerzrer gAT fH27?

3T~ I FHFRIST (CFT I A1) GANT fa52T, oI Fig HCl 3717 Tig HNO, T 3] &T

AT fHE0T &)

SIS O SIfHIett siiwrfianroes 70T & o Jet by AT T 21

I3t Hie @) TR W 5ot &, FAAT FAT Tt o191 U7 IFAHT gofeT HH &l
T

U.31 HRUT AT a5 T I @1 2fabar e &1 @1 g1d! & et (ong Pl fErgreng)
& @Il Tigt?
I<AT- JiaT ERZISIT I A=l gt & HIR0T 33 Tedl, I it A7 HTT 3 SifAHaT 7t
T
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NET ST I JFH2T FRAT 3R ST FIaT &, FATAT 327 1 27 107 &A1t 377
et arrdftl qiaT SSAT &7 =07 TeiE o )

CBSE fdwer aul & a1 ger (FoT Ald)

vl [CBSE §E | 3 3iw] Hror dee: (o) 3w Fifew! & aeredis 3= e & (b)
ATAfAE e AT SaeT # faeielt =erar & w31 o & d&dt) (o) safas
TifaE it & goraelier & &1

I (a) TSI & T Gaer [RRAGT deil Hr dAIgat & folT 58 FHeif e

(b) 3R ST H grHeT [P Ty v 92 @1 & IR aifa 71t 7 T
AT T YeT 3 37T T ElhT €T of STl &

(c) gai7r &ToT Uy 3TTI ohy Tl @Has Iae T ol & AT JTAfAT 31T TFoi
ST 2

9.2 [CBSE I | 3 sieh] ITAfads FHIHRUT Aled SdISE 19 eter s1i7 faeamast #
AT FR & UAF & for fold &1 v 7 o)
I Hoial: TCISE A% oI SAF FaT H T I3 HIal, ol foleh sois: 22nS +
30, — 22n0 + 250,
foreqTaer: P 373 I HfBT 89T H deT I H3eT, i HITAIGT: 2nC04
- 2n0 + CO0,|
gIell & ST €Tg ITFRISS qaAT & oIy O F1efar I ra=ifAey 2T o7rar &)

U.3 [CBSE 8IS | 3 3i] Feqa fFarefier eng ol & TowhIss s1a3h I fasahsor #1
GiHAT 7 avieT HHT
- g (felar sols 2nS) &7 Figor FF ITAH &aT 31 HoiT F3a & 22nS + 30,
2210 + 250,]
i@ SFAISE @Y BIST (Hih) & T I HIdb JTAAT 77 o1aT & 2n0 +
¢ — 2n+ COJ
IRy fela T fagd-gisresdt ufsewzor T a7 &
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9.4 [CBSE §1F | 2 gion] HHA &) 5T & ot & 71 IS & Fafar @er ik =gt
&I TE? T 3reng @ UTedt H & oA1aT &7
7~ AT 7T ailz s 3 At @ AT AT & AT e %> AT H T
ofTdT &1
T 3R =it s & sile &aT =47 urett @ sidfrer w18
BRI (3TelTg) 1 UT # &7 A1l 2

T.S [CBSE §)€ | 3 3id] SO RITIGRT ZRT NaC) FT sefll FATST

I IRTF (2,3,)) TF Soiagia ¢ Na*+ (2,8) 1T 2]
FNAT (2,8,7) a8 Setagia aiae Cl- (2,3,3) gadr & @l STt 37k U7 aiar
&l
g ammaer arer Na+ 3R ¢l- Faler fRIaEaT st 3 e fSe 87 NaCl &
HTAAE Fer g &

9.6 [CBSE G | 3 sian] Torsreng ar &2 Ffar 3 s #1 fargeng Aeey faga ari
BT SIS F FAY GGF & &7
Iae- TReeng 5t en1q @7 sieer engan o STengait & A Faraft fFer §
AN AT 37 12T I F1T & N7 5T TeieAih FHH gar &
SAIT T Tt F ety ot @) sifdd IH 0 faerr &g & &

T.7 [CBSE §)¢ | 3 sim] folos & o1q, a HC) 3Tk IRTH grssioases 3 IR0
feifap)
I T 2n + H.0 . 2n0 + H,l
aq HC) 3 2n + 2HC] - 2nCls + H,)
DRTF FTSZTFATSE T 2n + 2NaOH — Na,2n0, + My, ol STTaRTIsE
3srzrer T &)
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9.2 [CBSE & | 2 3] 3T weR¥at aissr # CegfAfazer #) g g1 &7 afaar
feifaT)
IV DeglAlaza dle I sifew Farier & ik Fe,05 3 oe &I s7zia HoATT
FfAFAT & TAwfiT H3T 21
Fe 03 + 2Al - Al,0; + 2Fe + &HSAT

§<IT oI GIIET YZRAT & aff=r & 3iqe & T8he It olig aaT & (JAfse afes )

.9 [CBSE §1F | 3fAhsa-ahrur) JHBIT (A): DePRIQaeT SaASS U ITAerHT
g &1 HRUT (R): Tg. 39T 3R &R giail 3 ST I FTavr 3R o7ed
gar &

ITY- A R g TE F TUT R, A F Tt T &)

AlsOs + 6HC) — 2AICl5 + 3H,0 3T Al:05 + 2NaOH - 2NaAlO, + H20!

.10 [CBSE §)€ | 3 sion] 91g X Mgt & o1 & vt ayret & 97 arer I ST F0p
BN et v T 37 2 gardt &1 X, Y 3R 2 ugenfar a1z FHlar foifap)
IJqT- X Az (AT adfoms), ¥ EHHT GISRIFAISE faeraeT il 2 EIsFIereT I 2
2Na + 2H,0 - 2NaOH + H, + HEHAT
SffaT JeT B & Y Aot a1sgierer 37197 b ot &
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