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- METALS AND NON-META S �
(� � 

: INTRODUCTION TO METALS & NON-METALS�jPART 1 

II WHAT ARE METALS ? 
• Metals are elements that lose electrons

to form positive ions (cations).

• They are generally hard, lustrous and

good conductors of heat and electricity.

• Metals are found on the left side of

the periodic table.

EXAMPLES 
Iron (Fe), Copper (Cu), Aluminium (Al), 

Zinc (Zn), Sodium (Na) 

II WHAT ARE NON-METALS ? 
• Non-metals are elements that gain electrons

to form negative ions (anions).

• They are generally dull, brittle and poor

conductors of heat and electricity.

PERIODIC TABLE 

D Metals (Left side) 

D Non-metals (Right side) 

EXAMPLES 

• Oxygen (0) G® 

• Nitrogen (N)
• 

• Sulphur (S)

• Non-metals are found on the right side

of the periodic table.

•

• 

Chlorine (Cl)

Carbon (C)
� 

0 

II METALLOIDS 
• Some elements show properties of both

metals and non-metals. They are called

metalloids.

EXCEPTIONS (NOT TRUE FOR ALL METALS) 

EXAMPLES 

• Silicon (Si)

• Germanium (Ge)

* Mercury (Hg) ➔ It is a liquid metal at room temperature. 

* Sodium (Na) and Potassium (K) ➔ These are very soft metals.

1tt Lead (Pb) ➔ It is a poor conductor of heat and electricity. 

� QUICK 
liJ NOTE 

• Metals are on the left side of

the periodic table.

• Non-metals are on the right side

of the periodic table.

.

.
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1 PHYSICAL PROPERTIES OF METALS i 
'-----·---------------------·--------------------·----- ,

� Metals have the following physical properties. � 

II LUSTROUS (SHINY)

Metals have a shiny surface 

when polished. 

a MALLEABLE

Metals can be beaten into 

thin sheets without breaking. 

El DUCTILE

II 

Metals can be drawn into 

thin wires without breaking. 

GOOD CONDUCTORS 
OF HEAT AND ELECTRICITY 

EXAMPLES 

Silver 

EXAMPLES 

Gold 

EXAMPLES 

Copper 

EXAMPLES 

Copper 

Aluminium 

Aluminium 

EXCEPTIONS 

(NOT TRUE FOR 
ALL METALS) 

* Mercury (Hg)

It is a liquid metal

at room

temperature.

* Sodium (Na) and

Potassium (K)

These are very

soft metals.Metals are good conductors 

of heat and electricity. Copper Aluminium 

B HIGH MELTING AND 
BOILING POINTS 

Metals have generally high 

melting and boiling points. 

EXAMPLES 

Iron 

D SONOROUS 
EXAMPLES 

Metals produce a ringing 

sound when struck. 

lfe 
QUICK

ENOTE 

Bell (Brass} 

• Metals are generally hard, shiny, malleable,

ductile, good conductors of heat and

electricity, have high melting and boiling

points and are sonorous.

Tungsten 

(' ) 

Tuning Fork (Steel} 

* Lead (Pb)

It is a poor

conductor of heat

and electricity.

• T hese properties make metals

very useful in our daily life. ,, 
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-; �HEMICAL PROPERTIES OF MEliAt��, � 
A- Metals show the following chemical properties.

fJ REACTION WITH WATER

• Metals react with water to form
metal hydroxides and hydrogen gas.

2Na + 2H
2
0 ► 2Na0H + H

2 t

Sodium Water Sodium Hydrogen
hydroxide gas

u REACTION WITH ACIDS

• Metals react with dilute acids to
form salt and hydrogen gas .

Zn + 2HCl -► ZnCl
2

+ H
2
t

Zinc Hydrochloric 
acid 

Zinc Hydrogen 
chloride gas 

0 REACTION WITH SALTS i 
• A more reactive metal displaces a

less reactive metal from its salt solution.

Fe + CuS0
4 

Iron Copper 
sulphate 

--+► FeS0
4 

+ Cu
Iron 

sulphate 
Copper 

0 REACTION WITH NON-METALS 

• Metals also react with non-metals like
chlorine to form ionic compounds.

2Na 

Sodium 
+ C l

2 

Chlorine
2NaCI 

Sodium
chloride

Sodium 
metal 

Water 

Test tube 

Zinc granules 
+ Dilute

Hydrochloric 
acid 

Iron nail 

Copper 
deposit 

Sodium chloride 
(common salt) 

I
� KEY 

TAKEAWAY 

0 Metals react with oxygen, water, acids, salts and non-metals. 
0 Metal oxides are basic in nature. 
0 More reactive metals react more vigorously. 
0 Chemical properties help us understand the reactivity of metals. 

✓ More reactive
metals react
vigorously with
water.

(e.g., Na, K, Ca)

✓ Hydrogen gas is
produced with a f"0
'pop' sound. \;:'..1/

b' 

OBSERVATION 

✓ Copper is displaced
from copper sulphate
solution by iron.

✓ Blue colour of the
solution fades.

✓ Many metals react
with non-metals
to form ionic
compounds.
( e.g., NaCl)

Salt 

• 

.· 

- -- - - ---- -- - -� 
--;;;:::;:::;;;;;;;;;;;;;;;:::::;:::::;:; 
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PART 3 PHYSICAL PROPERTIES OF NON-METALS 
'---------------------------------- - - -- -- ----- ---------------- - -------- -- ✓ 

--; Non-metals have the following physical properties. � 

a NON-LUSTROUS (DULL) EXAMPLES 

EXCEPTIONS Non-metals do not have 
a shiny surface. 

Sulphur, 

Phosphorus 

Sulphur Phosphorus 

(NOT TRUE FOR 

ALL NON-METALS) 

a BRITTLE 

B 

II 

Non-metals are brittle. 
They break into pieces 
on applying force. 

NOT MALLEABLE 

OR DUCTILE 

Non-metals cannot be beaten into thin 
sheets or drawn into wires. 

POOR CONDUCTORS 

OF HEAT AND ELECTRICITY 

Non-metals do not allow heat 

EXAMPLES 

Sulphur, 

Phosphorus 

EXAMPLES 

Sulphur, 

Iodine 

EXAMPLES 

C: 
,11 

§ 
/I'\ 

X 

] 

X 

1r Iodine {I) 

It i s  a lustrous 
non-metal. 

* Graphite 

(a form of Carbon) 

It is a good conductor 
of electricity. 

or electricity to pass through them. 

Wood, Sulphur, 

Phosphorus 

[ Bulb does not glow. ] 

LOW MELTING AND 

BOILING POINTS 

Non-metals generally have low 
melting and boiling points. 

D NON-SONOROUS 

Non-metals do not 
produce a ringing 
sound when struck. 

EXAMPLES 

Sulphur, 

Iodine 

EXAMPLES 

Glass, 

Sulphur 

• Non-metals are generally dull. brittle, not malleable
or ductile. poor conductors of heat and electricity.

� • \ I' ' ,

i �I QUICK
L�I NOTE have low melting and boiling points and are non-sonorous.

X 
No sound

* Diamond 

(a form of Carbon) 

It is the hardest 
natural substance. 

• These properties make non-metals less useful ,

�

1
,, 

in many applications but some non-metals - -
, ' 

are very important.
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CLASS 10 SCIENCE 

� 

,.------
l PART 5
�-----__) 

ETALS AND NON-METALS 
'-""'-""•"-urr.tdffl w n....,.,-� 

- CHEMICAL PROPERTIES OF NON-METALS -

1 

Non-metals show the following chemical properties. 

REACTION WITH OXYGEN : 

N o n -metals react with oxygen to 
form non-metal oxides. 

C ► 

Carbon Oxygen Carbon dioxide 

I ? � � 

+ 02
► CO

2

Carbon Oxygen Carbon 
dioxide 

j Example Carbon burning in air.

2 REACTION WITH HYDROGEN :

Non-metals react with hydrogen to 
form covalent compounds. 

0® 
Hydrogen 

+ @@
Chlorine 

► 

I OBSERVATION 

Non-metal oxides 
are acidic Ln 
nature. 

Hydrogen 
chloride 

Hydrogen Chlorine 

_,, 2HCl 
Hydrogen 
chloride Example Formation of hydrogen chloride gas. 

3 REACTION WITH METALS:

Non-metals react with metals to 
form ionic compounds (salts). 

2Na + Cl
2 

Sodium Chlorine 

Heat 

Sodium chloride 
(Common salt) 

Sodium Chlorine 
--+> 2NaCl 

Sodium chloride Example : Formation of sodium chloride. 

KEY POINTS EXAMPLES OF NON-METALS 

* Non-metals generally gain electrons in reactions. ➔ Oxygen
* They form negative ions (anions). ➔ Nitrogen
* Their oxides are acidic. ➔ Sulphur
* Compounds formed by non-metals are ➔ Chlorine

mostly covalent.
➔ Carbon

* They are poor conductors of heat and electricity. ➔ Phosphorus
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CLASS 10 SCIENCE ! PART 6 )
'- - - - - _,_, 

ETALS AND NON-METALS 
-
,,. REACTIVITY SERIES -

DEFINITION 

• Reactivit!:J series is the arrangement
of metals in the decreasing order
of their reactivity.

IMPORTANT REACTIVITY SERIES 

K > Na > Ca > Mg > Al > Zn > Fe >

Pb > Cu > Ag > Au 

Most reactive Leo.st reactive 

KEY CONCEPTS 

How TO USE THE SERIES ? 
• Metals higher in the series are more reactive.

• A more reactive metal displaces a less 
reactive metal from its salt solution. 

If metal A is above metal B in the series, 
then A is more reactive than B.

• Metals below hydrogen cannot displace
hydrogen from dilute acids.

e EXAMPLES

Therefore, 

[ Metal A ) displaces [ Metal B ) 

from the solution of its salt. 

G) Zinc is above copper
in the series. 

0 Iron is above copper 
ln the series. 

Copper is below 
hydrogen in the senes. 

CuS0
4

Copper Copper 
deposited CuS0

4 ► deposited Dil. HCL 
solution . solution solution 

a 
on ztnc on iron

► 
No 

reaction 
( No bubbles) 

[ Zn + CuS0
4 

--+ ZnS0
4 

+ Cu) 

( Zinc displaces Copper) 

[ Fe + CuS0
4 

--+ FeS0
4 

+ Cu] 

( Iron displaces Copper) 

[ Cu + 2HCl --+ No Reaction ) 

IMPORTANT POINTS 

* K is the most reactive metal.
* Au (Gold) is the least reactive m.etal.
* Metals above hydrogen can displace hydrogen

from dilute acids.
* Metals below hydrogen cannot displace nydrogen

from dilute acids.

( Copper cannot displace 
Hydrogen) 

THINK ! 

Will silver displace copper from 
copper sulphate solution? 

Ans: No, because silver (Ag) 
is below copper (Cu) in the 
reactivity series. 

0 

0 

; 

• 

0 
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! IONIC COMPOUNDS ,! 
\ I ... ___________________ __________________________ ___________________ ,,, 

II FORMATION OF IONIC COMPOU
�
N_D_S _ _ _

_ EXAMPLES 

• Ionic compounds are formed
by the complete transfer of
electrons from a metal to a
non-metal.

(A) Formation of Sodium chloride (NaCl) (B) Formation of Magnesium oxide (MgO)

• The metal loses electron(s) and
becomes a positive ion (cation).

• The non-metal gains electron(s)
and becomes a negative ion (anion).

• The electrostatic attraction between
oppositely charged ions holds them

Na (2, 8, 1) 

+ 

Cl (2, 8, 7) 

NaCl 

Mg (2, 8, 2) 0 (2, 6)

0 

Mg -+ Mg2+ + 2e- 0 + 2e- -+ 02-

Mg2+ + 02- - MgO 

together to form an ionic compound. (Sodium ion) (Chloride ion) (Sodium chloride) (Magnesium ion) (Oxide ion) (Magnesium oxide) 

GENERAL REPRESENTATION 
Metal {M) - M"+ + n e Non-metal (X) + n e- - x

n

- MxXy (Ionic Compound) 

B PROPERTIES OF IONIC COMPOUNDS 
,-- -- - - - --,.,----------...,,----------...,,---------- --..

• They are hard and brittle .

• They have high melting and
boiling points.

• They are soluble in water but
insoluble in organic solvents.

• They conduct electricity in molten
state or in aqueous solution but
not in solid state.

El EXAMPLES OF

IONIC COMPOUNDS 

IONIC COMPOUND I IONS PRESENT 
Sodium chloride (NaCl) Na+ , c1-

Magnesium oxide (MgO) Mg2+ • 02-

Calcium chloride (CaC12) Ca2• 2c1-• 

Aluminium oxide (Al203) 2At3• , 302-

Potassium bromide (KBr) K+ , Br-

Hard and 
Brittle 

l 

� QUICK
Iii NOTE 

• Ionic compounds are neutral as the total
positive charge equals the total negative
charge.

High Melting and 
Boiling Points 

Soluble in Water 

l* IMPORTANT POINTS

* Ionic compounds are generally formed between
a metal and a non-metal.

* They have strong electrostatic forces of attraction
between ions.

* Because of strong forces, they are solid and have
high melting and boiling points .

* In solid state ions are fixed in position and cannot
move, so they do not conduct electricity.

* When molten or dissolved in water, ions are free
to move and conduct electricity.

Conduct Electricity in 
Molten State or 

Aqueous Solution 

+' 
-Q-� 

-
:: [::;

Do not conduct 
in solid state 

(!) Positive ion 
(Cation) 

• Negative ion
(Anion) 

• Common ionic compounds in daily life:
NaCl (table salt), CaC03 (limestone),
NaHC03 (baking soda).

Kumar Classes • Yelahanka New Town, Bangal ore-64 • Mob: 9343383237 



KUMAR CLASSES 
Kumarnetic Pvt. Ltd. • Inspire • Innovate • Excel 

Q Yelahanka New Town, Bangalore-64 I Mob: 9343383237 

- BASIC METALLURGICAL PROCESSES -
Th.e process of extraction of metals 

�tallurg�. It involves th.e following 

from th.eir ores LS called 

main steps . 

(!) CONCENTRATION OF ORE @ ROASTING 

• Ores obto.in.ed from the earth
contain. impurities co.Ued gC1.n9ue.

Impure 
ore 

• Heating of sulph.ide ore Ln the
presence of excess air or ox�gen 
is called roasting. 

• The first step is to separate th.e
ore from gC1.n9ue.

• During roasting, th.e ore is converted.
into oxide.

• Th.is is done b� p�si.caL meth.od.s
Like hand �. gravi� separation,
magnetic separation, froth flotation

• It is used for sulphide ores.

etc. Conwttro.ted Gang.re 
ore (impurities) 

@ CALCINATION © 
• Heating of carbonate or �drated

ores in th.e absence of air or
ox�gen is called calcination.

• Th.e ore is converted into oxide.

• 

• 

Example 

2ZnS + 302

Zinc Ox!:jgen 
sulphide 

REDUCTION 

Th.e metal oxide 
calcination . or LS 

free metal. 

Th.is • done b� LS 

Heat • 2Zn0 + 2S02. 

Zinc Sulphur 
oxide dioxide 

obtained after roasting 
reduced to th.e 

. reducing USLn.g a 

• It is used for carbon.ate and
�drated ores.

agent like carbon., �drogen. or carbon. 
monoxide. 

• Th.e process LS called reduction.
Example Example 

ZnC0
3 

Heat ZnO + CO2 Zn.O + C Heat • Zn. + co. 
Zinc Zin c Ca.rbon Zinc Ca.rbon Zinc Ca.rbon

ca.rbona.te oxide dioxide oxide (meta.l) monoxide 

STEPS IN EXTRACTION OF METALS (SUMMARY) 
CONCENTRATION 

OF ORE 
Remova.l of 

9a.n9ue (impurities) 
from the ore. 

IMPORTANT POINTS : 

ROASTING 
.. 

CALCINATION ... 
Hea.ting in Hea.ting in 
presence of a.bsence of 
excess air. cur. 

* Ores a.re na.tura.ll!:j occurring substo.nces from which meta.ls ca.n be extra.cted
proft.ta.bl!:j.

* Ga.ngue a.re unwa.nted ea.rthy impurities present in tfte ore.

* Different methods a.re used to extra.ct meta.ls depending on the t!:jpe of ore .

* Extra.cted meta.ls a.re then purified b!:j refu,.ing.

REDUCTION 
Reduction of 
meta.l oxide to 

free meta.l. 

.. REFINING

Purification of 
the obta.ined 

meta.l. 

Ore + 
-� Limestone

Hea.t 

Sla.g 
____, (impurities) 

Molten 
metal 

' 

' 
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ETALS AND NON-METALS 
�..,....-.._,,,....,..,_ .-,._,.-,._,,,....,� 

- CORROSION -

0 DEFINITION

Corrosi.on i.s the slow destructi.on 
of metals by chemi.ccil recicti.on 
wi.th thei.r envi.ronment. 

8 RUSTING OF IRON :

• When i.ron i.s exposed to moi.st cii.r for
ci long ti.me, i.t develops a reddi.sh­
brown cociti.ng called rust.

• Rust i.s a flaky substance and
does not protect i.ron from further
corrosLon.

• Therefore, the corrosi.on conti.nues.

0 CHEMICAL REACTION : 

Iron reacts wi.th oxygen i.n the 
presence of water to form rust. 

4Fe + 302 + xH20 ► 2Fe20
3 

·xH20
Iron Ox!jgen Wo.ter RlUt

(Hydro.ted iron(III) oxide)

0 EFFECTS OF CORROSION :
• It weakens the metal objects.
• It causes ciamC19e to m<lchinery,

bui.ldings, bridges, venicles, etc.
• It leads to nuge economic Loss.

KEY POINTS TO REMEMBER 

* Corrosi.on i.s a natural process.
* Rusting i.s a t!jpe of corrosion.
* Rusting requires both OX!jgen and water.
* Rust i.s reddi.sn-brown, fla.k!j and porous.
* Rusting can be prevented b!l painting, oiling,

galvo.nizo.tion, greo.sing, coating, etc.

EXAMPLE: 

Rusti.ng of i.ron 

CONDITIONS NECESSARY 

FOR RUSTING : 

The followi.ng two condi.ti.ons are 
necessary for rusti.ng of i.ron 

* Presence of ox!:jgen (02) i.n cii.r

* Presence of water (moi.sture)

ACTIVITY TO SHOW RUSTING REQUIRES
BOTH AIR AND WATER

CD ® @ 

( Air + Water J 
.j, 

Rusting 

occurs

' 

�" 

( Air (No wo.ter) J 
!

No rusting 

+ 

Anft!jclrolU
co.lcium
chloride

( Wo.ter (No o.ir) J 
.j, 

No rusting 

Moi.st Ai.r 
' d " d(f I 

• (f (f

( Iron ► Rusting)
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METALS AND NON-METALS 
.... - PREVENTION OF CORROSION -

Corrosion can be prevented by applying a protective coating on the 

surface of the metals or by using alloys. 

Following are the methods used to prevent corrosion 

0 PAINTING

• A layer of paint lS applied. on

the surface of the metal.

• It prevents the metal from

coming in contact with air
and. moisture.

Example 

Painting of iron gates, railings, 

bicycles, etc. 

e GALVANISATION (ZINC COATING)

• A thin layer of zinc is coated on 
iron or steel.

8 OILING AND GREASING

• A thin layer of oil or grease 1s

applied. on the surface of metal.

• It prevents the metal from

coming in contact with air

and. moisture.

Example 

Oiling of mo.chine parts, tools, 

locks, etc. 

0 ELECTROPLATING

• A thin layer of another metal is
deposited on the surface of a metal

• Zinc prevents iron from rusting
as it does not allow air and
moisture to reach the iron.

by passing electric current. Meta.l 

• Zinc also acts as a so.ci-ifi.cio.l
metal. (It corrodes in place of
iron.)

Example 
Galvanised iron sheets, water pipes. buckets, etc. 

0 ALLOYING 

• Alloying mea.ns mixing a. meto.l with
one or more other meta.ls.

• Alloys a.re generally more resista.nt
to corrosion than the pure meta.ls.

Example 
Sta.inless steel (iron + chromium +

nickel) is used in ma.king utensils, 
surgical instruments, etc. 

• The coo.ting prevents the base
metal from corros10n. 

p,ece 

Example 
Chromium plating on car pa.rts, 
nickel plating o n  taps, silver 
pla.ting on cutlei-y, etc. 

0 CATHODIC PROTECTION 

• The metal to be protected is made
the cathode of an electrolytic cell.

• A more reactive metal (a.node) is

connected to it.
• The anode corrodes in place of

the metal to be  protected.

Example 
Protection of ships, pipelines, 
underground tanks. etc. 

More--
rea.ctive 

metal , 
(anode) 

SUMMARY CHART 

6a.ttry 

Electrolyte 
solution 

IMPORTANT POINTS * 
* Corrosion is the slow destruction of metals by the 

a.ction of air, moisture and other substances. 

Method How it Preven.ts Corrosion 

Po.inting Pa.int layer blocks air and moisture. 

Object to

be plated 

Tron 
pipeline 
to be 

protected 

* Rusting is a. type of corrosion tha.t occurs in cron. Oiling a.nd Grea.sing Oil/grease la.�er blocks air and moisture. 

* Corrosion ca.uses economic loss and weakens meta.I
structures.

* Prevention of corrosion increases the life of meta.ls
and saves resources.

Ga.lvo.niso.tion 

Electroplating 

Alloying 

Co.thodic Protection 

Zinc coo.ting protects iron from i-usting. 

Another meta! coo.ting prevents corrosion. 

Alloys a.re more corrosion resistant. 

More rea.ctive meta.l corrodes instea.d. 
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1. DEFINITION •

ALLOYS 
2. How ARE ALLOYS FORMED?

• Meto.ls o.re melted and then mixed with
other metal(s) or non-metal(s) in o.

fixed proportion.

• The mixture is then o.llowed to

Allo� 
o.fl:er 

coolin9-•) o.nd 

• An a.llo� is a. h.omogeneous

mixture of two or more

meta.ls , or a. meta.L a.nd a.

non-meta.l , in a. f lxed

proportion. o.nd. solidif � .
cool 

Meta.ls
melted
to9ether tHeo.t 

solidif�in9 

3. TYPES OF ALLOYS :

( i) Substitutional Allo�� :

• In these o.llo�s , o.toms of one
replace the o.toms of o.nother
in the cr�stal structure.

meto.l 
meto.l 

Exo.mple : Bro.ss 

'1>aGG� 
Ga@Ga 

aaaaG 

aaaaa 

(Cu+ Zn)

OQ@<.)Q 

Qaaaa 

aaaaa 

a@aaa 

@ A a.toms 

GB a.toms 

Pure Metal (A) Substitu.tiono.l Allo � 

(i.i) Interstitial Allo�� : 

• In these o.llo�s, smo.ller a.toms (of
a.nother meto.l or non -meto.l) occu.p�
the interstitial spo.ces (90.ps) between
the o.toms of the mo.in metal.

Example : Steel (Fe + C) 

a� a� a a @ � a A a.toms 
• • •

<i><i>a� @@@@ a Ba.toms 
@"@ � @ a. a a (smo.ll) 
Pure Meto.l (A) Intersttt«il Allo� 

7. DIFFERENCE BETWEEN
METALS AND ALLOYS •

•

Meto.ls Allo!jS 

1. Pure substo.nces Mlxtl4re of meta.ls or 
meto.l + non-meto.l 

2. Properties a.re fixed Properties co.n be cho.n9ed 

3. General� softer Genero.l� ho.rder 

4. More reo.ctive Less reo.ctive 

5. Lower resisto.nce to Hi9her resisto.nce to 
corrosion corrosion 

6. Lower melting po,nts H,9her or lower melting 
points ( vo.ries) 

Allo!:js importo.nt . do.il!:jo.re ver!:j Ln ou.r 

4. PROPERTIES OF ALLOYS :

CD 

® 

® 

© 

Allo!js o.re 9enero.ll� ho.rd.er than pure meto.ls . 

The� o.re stron9er and more durable. 

Allo!jS o.re more resi.sto.nt t o  corrosion. 

The!j ho.ve lower meltin9 points tho.n the 
constituent meto.ls . 

Allo!jS ho.ve better o.ppeo.ro.nce. 

Properties of o.llo!jS co.n be cho.n9ed b� 
cho.n9in9 the composition . 

5. USES OF ALLOYS :

• Allo!js o.re used to improve the properties of
me to.ls for specific uses .

• The!j o.re used in mo.king tools , mo.chines ,
jeweller!j , coins , utensils , electrico.l o.pplio.nces ,
vehicles , o.erospo.ce po.rts , etc.

6. EXAMPLES OF ALLOYS

Co nstituents Properties Uses 

Bro.ss Co pper + Zinc Strong, corrosion 
resisto.nt 

Utensils, to.ps , 
decoro.tive items 

Bronz.e Copper + Tin r • r , n • 

resisto.nt beo.rings 
Ho. d co ros·o Sto.tues medals 

Steel Iron + Co.rbon Ve':J strong, B,.ildings, bridges, 
ho.rd tools , mo.chines 

Sto.inless Iron + Chromil4ffl + Corroslon Cutler�, S14rgico.l 
Steel Nickel + Co.rbon resisto.nt instr .. ments, pipes 

life. o.s the!:j ho.ve better propertLes 
* tho.n pure me.to.ls o.nd are used in o. wide vo.riet� of o.pplLco.tions . i� 
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METALS AND NON-METALS 
.__,..._......._,.....,_,..,,._�- __ ,,_...,...._,,,....,.. 

.... 
- USES OF METALS AND NON-METALS

,,,. 
-
.... 

Metals and non-metals are very important in our daily life. 
They are used in many useful ways. 

1. USES OF METALS

• Iron : Used in construction of buildings, bridges,
machines, tools, railway tracks, vehicles, etc.

• Aluminium : Used in making utensils, aircraft,
electrical wires, doors, window frames, etc.

• Copper : Used in electrical wires, cables,
utensils, coins, electrical appliances, etc.

• Gold : Used in jewellery, medals, coins,
electronic devices, etc.

• Silver : Used in jewellery, utensils, co,ns,
mirrors, medicines, etc.

• Zinc : Used for galvanisation (coating of iron)
to prevent rusting.

• Lead : Used in batteries, radiation shielding,
soldering, weight making, etc.

2. USES OF NON-METALS

• Oxygen : Used for respiration. in hospitals,
welding and cutting of metals.

• Nitrogen : Used in the manufacture of ammonia
(fertilisers), in packed food packets. 

• Carbon : Used in the form of coal (fuel), diamond
(jewellery), cutting tools and graphite (pencil lead),
Lubricant.

• Sulphur : Used in the manufacture of sulphuric acid,
vulcanisation of rubber.

• Chlorine : Used for disinfecting drinking water, in
bleaching powder and disinfectants.

3. COMPARISON OF USES

* 

* 

* 

* 

Metals 
Used in making structures, mochiMs 
and toou. 

Good ccnducto<S of M<il and e�ic:it�.
and are wed in etectricc.l appliances. 
Man� metals are wed for making coins, 

medals and utensils.

Some metGls (like gold and sit,,.,,) are 
wed for � and omoments. 

Aluminium 

Utensils 

Copper 
Electrical wires 

* 

* 

* 

* 

Non -mete.ls 
Used in mediciru?s. fertili5'1<S, 
bleaching and disinfectants. 
Used o.s fuels (coal. in match 
sticks} and in chemical industries.
Some non -metals are used in the
form of go.sos (O,. N,).

ln,po,ta,,t lo, Ufe pnxcsses (e.g., oxygen). 

Gold 
Jewelle,� 

Ox�gen 
Medical use 

Metal 

Iron 

Aluminium � 

Copper 0 

Gold � 

Silver � 

Some Uses 

Buildings, bridges, tools, 
machines, railway tracks, 
vehicles, nails, etc. 
Utensils, aircrafts, 
electrical wires, doors, 
window frames, etc. 

Electrical wires, cables, 
water pipes, coins, 
utensils, etc. 
Jewellery, coins, 
electronic devices, 
medals, etc. 
Jewellery, utensils, 

. . 
cotns, mtrrors, 

medicines, etc. 

Zinc Galvanisation of iron, 
batteries, brass making, etc. 

Lead rn 
-

Non-metal 

Batteries, radiation 
shielding, soldering, 
weight makin , etc. 

Some Uses 

Respiration, hospitals, Oxygen @ welding and cutting of metals 

Nitrogen © 
Carbon 

� 

Manufacture of ammonia 
(fertilisers), packed food 
packets 
Fuel ( coal), jeweller!:! 
dia.mond), pencil leads 
g�ehite), lubricant 

Sulphur & 
Sulphuric acid, match sticks, 
gun powder, vulcaniso.tion 
of rubber 

Chlorine © 
Disinfecting water, bleaching 
powder, disinfectants 

IMPORTANT POINTS 

* Metals are mostl� used in construction, machinery,
transport, electrical o.ppliances, etc.

* Non-mete.ls are widel!j used in medicines, fertilisers,
fuels, plastics, and food industr!I.

* Both metals o.nd non-metals o.re essentio.l
for our dail!j life.

* Their proper use mo.kes our life eaS!j o.nd comforto.ble.

* 

Nitrogen 

Ferti.li.sers 

Co.rbon (Coal) 
fuel 

Chlorine 
Bleocrun9 powder 

Sulphur 
Rubber 

vulco.nisotion 
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PART 4 METALLOIDS (PROPERTIES AND EXAMPLES) i 
\ I 
-----------------------·--------------------------·------------- ----------------

II WHAT ARE METALLOIDS ?

• Some elements show properties of both

metals and non-metals.

• These elements are called metalloids.

• Silicon (Si)

• Germanium (Ge)

Silicon crystal 

PROPERTIES OF METALLOIDS 

PROPERTY SHOWS PROPERTIES OF 

e Lustre Metals 

Malleability Metals 

0 Ductility Metals 

Conductivity of 

w Heat & Electricity 
Both 

4 , • .., 

� 

Melting & 
Both 

Boiling Points 

(C� >) Sonorous Both 

COMPARISON OF METALLOIDS WITH METALS AND NON-METALS 

PROPERTY 

Lustre 

Malleability 

Ductility 

Conductivity 

Melting & 

Boiling Points 

Sonorous 

METALS 

Shiny 

Malleable 

Ductile 

Good conductors 

High 

Sonorous 

METALLOIDS NON-METALS 

Less shiny Dull 

Not easily malleable Non-malleable 

Not easily ductile Non-ductile 

Semiconductors Poor conductors 

Intermediate Low 

Less sonorous Non-sonorous 

EXPLANATION 

Metalloids have shiny appearance like metals 
but less shiny. 

Metalloids can be beaten into thin sheets 

like metals but not easily. 

Metalloids can be drawn into wires 

like metals but not easily. 

Metalloids are semiconductors. They conduct 
electricity but not as good as metals and not 

as poor as non-metals. 

Metalloids have intermediate melting and 

boiling points. Higher than non-metals but 
lower than metals. 

Metalloids are neither sonorous like metals 
nor completely non-sonorous like non-metals. 

IMPORTANCE OF METALLOIOS 

• Metalloids are very important in electronics.

• Silicon (Si) is used in chips, solar cells and
computer circuits.

• Germanium (Ge} is used in diodes, transistors

and semiconductors.

Solar cell 
(Silicon) 

Computer chip 
(Silicon) 

Transistor 
(Germanium) 

Boron (B) ➔ It is brittle and non-conducting. I Arsenic (As) ➔ It is less shiny.

_,.' QUICK

t_. NOTE 

Metalloids act as a bridge 
between metals and 
non-metals. 
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! OCCURRENCE OF METALS & NON-METALSPART 5 I 
I 
, 

, .... _____ _______ _______ _ - -- -- - -- ---- - -- -- --
' I ✓ 

II OCCURRENCE OF METALS EXAMPLES OF ORES ,.-
IM

_
P

_
O

-
RT.

_
A

_
N

_
T

-
FA

_
C

_
T
_
S 
-,\j)--

• Metals are found in nature in the

form of ores.

• Most metals occur in the earth's

crust.

• Some common ores are

METAL ORE 

Iron Hematite {Fe203), Magnetite {Fe304) 

Aluminium Bauxite {Al203 • 2H20) 

Copper Copper pyrites (CuFeS2) 

Zinc 

Silver 

Lead 

Zinc blende (ZnS) 

Argentite (Ag2S) 

Galena {PbS) 

Hematite 
{Iron ore) 

Copper pyrites 
(Copper ore) 

Magnetite 
(Iron ore) 

Zinc blende 
(Zinc ore) 

Bauxite 
{Aluminium ore) 

Galena 

(Lead ore) 

• Metals exist in nature

in the form of

compounds called

ores.

• They are extracted

from their ores by

various methods.

• Some metals like

Gold (Au) and

Platinum (Pt) occur

in a free state.

• Non-metals occur

in free state as

well as in

combined state.fl OCCURRENCE OF NON-METALS
FORMS IN WHICH NON-METALS OCCUR 

• Non-metals occur in nature

in free state as well as

in combined state.

• They are found in air ,

water, soil and living

organisms.

• Some non-metals occur

in large quantities.

(A) IN FREE STATE

Some non-metals are found in nature 
in free (uncombined) state. 

Examples 

Nitrogen 
(N2) 

Sulphur 
(S) 

(B) IN COMBINED STATE

Most non-metals are found in nature 
in combined state with metals or 
other non-metals. 

Examples 

6 
-

' 

� .}.. , .J--�=--

Water Common salt Carbon dioxide 
(H20) (NaCl) (CO

2
) 

COMPARISON : OCCURRENCE OF METALS AND NON-METALS 

BASIS METALS 

Found in the form of ores 
(compounds). 

NON-METALS 

Found in free state as well as 1n 
combined state. 

@ Form in nature

9 Place Mostly found in the earth's crust. Found in air, water, soil and living 
organisms. 

ii Examples

$ Quantity

0� Extraction

■., QUICK 

NOTE 

Iron, Aluminium, Copper, Zinc, etc. Oxygen, Nitrogen, Sulphur, Carbon, etc. 

Generally less in free state. 

Extracted from ores by various 
physical and chemical methods. 

* Metals are obtained from ores,
while non-metals are obtained
from air, water, soil or by
simple methods.

Some {like Oxygen, Nitrogen) occur in 
large quantities. 

Obtained by simple physical methods 
o r  from natural sources.

* Understanding occurrence helps in
understanding how these elements
are available for daily use.
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CLASS 10 SCIENCE l PART 13 J 

METALS AND NON-METALS 
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0 

0 

- TOP HARD LEVEL MCQS
Which metal does not react with cold water, 
but reacts with steam? 
(A) Na (B) Mg (C) Al

Which of the following is a non-metal 
that remains liquid at room temperature? 
(A) Bromine (B) Chlorine (C) Iodine

Which metal is the best conductor 
of electicity? 
(A) Silver (B) Copper (C) Gold

Which of the following metals reacts with 

(D) Cu

(D) Sulphur

(D) Aluminium

dilute hydrochloric acid to liberate H2 most vigorously? 
(A) Zn (B) Fe (C) Mg (D) Cu

Identify the metal which can displace hydrogen from dilute 
acids but cannot displace copper from copper sulphate solution. 
(A) Zn (B) Fe (C) Mg (D) Ag

0 H2 
4• 

10 Which oxide is amphoteric in nature?

::---===(=A =) =N=a2=0===
(

=
B)

=
Ca

=O===
(
=
C

=
) 

=
A

=
l
2 =0=3 ===

(D
=
)

=K2=0========-j

Which of the following non-metals has 
the highest melting point? 
(A) Carbon (B) Silicon (C) Sulphur ( D) Phosphorus

Which metal is used in thermite reaction 
to join railway tracks? 
(A) Aluminium (B) Magnesium (C) Iron

Which property is  shown by non-metals 
but not by metals? 
(A) Malleability (B) Ductility (C) Brittleness

Which of the following is used as a catalyst 

(D) Copper

( D) Sonority

in the Haber process for the manufacture of ammonia? 
(A) Iron (B) Nickel (C) Platinum (D) Vanadium

1 
' 2 3 4 5 6 7 

ANSWER KEY 
D A A C A C A 
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Answer 
(D) Cu
✓ Correct

(A) Bromine
✓ Correct

(A) Silver
✓ Correct

(C) Mg

✓ Correct

(A) Zn

✓ Correct

(C) Al203
✓ Correct

(A) Carbon
✓ Correct

(A) Aluminium
✓ Correct

( C) Britleness
✓ Correct

(B) Nickel

✓ Correct

9 10 

C B 
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