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   Activity 3.2  

 Take  s m all pieces  of iron, copper, aluminium , a n d m agn esium . 

Tr y t o c u t t h e s e m e t a l s wi t h a s h a rp  k n ife  a n d n o t e yo u r 

obs erva t io n s . 

 Ho l d a p i ece    of   s o d i um m e t a l  wi t h a pa i r of  t o n g s . 
CAUTION: Alw a y s h a n dle s o di um m e t a l wit h c a r e. D ry i t by 

pressing between t he folds of a filter paper. 

 Pu t it on  a watch-glass a n d try to c u t it wit h a k nife. 

 Wh a t do you  observe? 

 

CHAPTER 3 
Metals and Non-metals 

 
 
 
 
 
 

n this chapter you h ave lear n t abou t variou s elemen t s . You h ave 

seen th at elements ca n be classified as metals or non- metals on the 

basis of 

t heir properties. 

 Thin k of some u ses of metals a n d non- metals in you r daily life. 

 Wh a t properties did you t hin k of while categorising elemen t s 

as metals or non- metals? 

 How are t hese properties related to t he u ses of t hese elemen t s? 

Let u s look a t some of t hese properties in detail. 
 

3.1 PHYSICAL PROPERTIES 

3.1.1 Metals 

The easiest way to s t a rt grou ping s u bsta nces is by com paring t heir 

p hysical properties. Let u s s t u dy t his wit h t he help of t he following 

activities. For Activities 3 . 1 to 3 . 6 , collect t he sa m ples  of following 

metals – iron, copper, aluminium, m agnesium, sodium, lead, zinc a n d 

a ny ot her metal t h a t is easily available. 
 

 
Activity 3.1 

 

 Take  sa m ples  of    iron, copper,  aluminium  a n d m agnesium . Note 

t he appea r a nce of each sa m ple. 

 Clea n t he s u rface of each sa m ple by r u bbing t hem wit h sa n d paper 

a n d note t h eir appea r a n ce again. 

Metals, in t heir p u re s t a te, h ave a s hining s u rface. This property is 

called metallic lu stre. 



 

You will fin d t h a t metals a re generally h ard. The h ard ness varies 

from metal to metal. 
 

 
Activity 3.3 

 

 T ake pieces of iron, zinc, lead a n d copper. 

 Place a ny one metal on a block of iron a n d s trike it fou r or five 

times wit h a h a mmer. Wh a t do you observe? 

 Repeat wit h ot her  metals. 

 Record t he ch a nge in t he  s h ape of t hese metals. 

 

You will fin d t h a t some metals ca n be beaten in to t hin s heets. This 

property is called m alleability. Did you k now t h at gold a n d silver are t he 

most m alleable metals? 
 

 
Activity 3.4 

 

 Con sider some metals s u ch as iron, copper, aluminium, lead, etc. 

 Which of  t he above metals a re also available in t he for m of wires? 

The ability of metals to be drawn in to t hin wires is called d u ctility. 

Gold is t he most d uctile metal. You will be s u rprised to k now t h at a wir e 

of abou t 2 k m lengt h ca n be drawn from one gra m of gold. 

It is beca u se of t heir m alleability a n d d u ctility t h a t metals ca n be 

given diffe ren t s h apes according to ou r needs. 

Ca n you n a me some metals th at are u sed for m aking cooking vessels? 

Do you  k now why t hese metals a re u sed for m aking vessels? Let u s do 

t he following Activity to fin d ou t t he a n swer. 

 

 
 

Figure 3 . 1 

Met a l s are goo d 

conductors of heat. 

 
The above  activity s hows t h a t metals a re good con d u ctors of heat 

a n d h ave high melting points. The best con d uctors of heat are silver a n d 

copper. Lead a n d merc u ry a re com paratively poor con d u ctors of heat. 

Do metals also con d u ct electricity? Let u s fin d ou t. 
 

 

S c i e n ce  

 
Activity 3.5 

 

 Take a n aluminium or copper 

wi r e.  C l a m p t h i s   wi r e o n   a 

s t a n d, as s hown in Fig. 3 . 1 . 

 Fix a pin to t he free  en d of t he 

wire u sing wax. 

 Heat t he wire wit h a spirit la m p, 

c a n dle o r a b u r n e r n e a r t h e 

place where it is cla m ped. 

 Wh a t do you observe after some 

tim e? 

 Note yo u r obs e rva t io n s . Doe s 

t he metal wire melt? 
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Activity 3.6 

 

 Set u p a n electric circ uit as s hown in Fig. 3 . 2 . 

 Pla ce t h e m e t al to b e t e s t e d in t h e circ u i t 

between ter min als A a n d B as s hown. 

 Does t he b ulb glow? Wh a t does t his in dicate? 

 

You mu s t h ave seen t h a t t he wires t h a t carry cu rrent 

in you r homes h ave a coating of polyvinylchloride (PVC) 

or a r u bber-like m a terial. Why are electric wir es coated 

wit h s u ch s u bsta nces? 

Wh a t h appen s when metals strike a h ard s u rface? Do t hey prod uce 

a sou n d? The metals t h a t prod u ce a sou n d on s triking a h ard s u rface 

a re said to be sonorou s . Ca n you now say why school bells a re m ade of 

metals? 

 

3.1.2 Non-metals 

In t he previou s Class you h ave learnt t h at t here are very few non- metals 

as com pared to metals. Some of t he exa m ples of non- metals are carbon, 

s ulp h u r, iodine, oxygen, hydrogen, etc. The non- metals are either solids 

or gases except bromine which is a liq uid. 

Do non- metals also h ave physical properties simila r to th at of metals? 

Let u s fin d ou t . 

 
 

Activity 3.7 
 

 Collect sa m ples  of carbon (coal  or grap hite), s ulp h u r a n d iodine. 

 Carry ou t t he Activities 3 . 1 to 3 . 6 wit h t hese non- metals a n d record 

yo u r observa tion s . 

Compile your observations regarding metals and non- metals in Table 3.1. 

 
Table 3 . 1 

 

 
 

Figure 3 . 2 

Metals are good 

conductors of electricity. 

 

Element Symbol Type  of 

s urfa ce  

Hardness   M all e abili ty Du ct i l i ty C on du ct i on  S onori ty 

Heat Electricity 

        

 

On t he bases of t he observation s recorded in Table 3 . 1 , disc u ss t he 

general p hysical properties of metals a n d non- metals in t he class. You 

mu s t h ave conclu ded t h a t we ca nnot grou p elemen t s according to t heir 

p hysical properties alone, as t here are m a ny exception s. For exa m ple – 

(i) All metals except merc u ry exist as solids a t room tem perat u re. 

In Activity 3. 5, you h ave observed t h a t metals h ave high melting 
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poin t s b u t gallium a n d caesium h ave very low melting poin t s . 

These two metals will melt if you keep t hem on you r palm. 

(ii) Iodine is a non- metal b u t it is lu s trou s . 
(iii) Car bon is a non- metal t h a t ca n exist in diffe ren t for m s . Each 

for m is called a n allotrope. Dia mon d, a n allotrope of carbon, is 

the h ardest n atural s u bstance known a nd h as a very high melting 

a n d boiling poin t. Grap hite, a not her allotrope of carbon, is a 

con d uctor of electricity. 

(iv) Alkali metals (lit hium , sodium , potassium) a re so soft t h a t t hey 

ca n be cu t wit h a k nife. They h ave low den sities a n d low melting 

poin t s. 

Elemen t s ca n be more clearly classified as metals a n d non- metals 

on t he basis of t heir chemical properties. 
 

 
Activity 3.8 

 

 Take  a m agnesium  ribbon  a n d some s ulp h u r powder. 

 B u r n t he m agnesium ribbon. Collect t he as hes for med a n d dissolve 

t hem in water. 

 Test t he res ulta n t solu tion  wit h bot h red  a n d blu e lit mu s paper. 

 Is t he prod u ct for med on  b u r ning m agnesium  acidic or basic? 

 Now b u rn s u lp h u r powder. Pla ce a tes t t u be  over  t h e b u r ning 

s ulp h u r to collect t he fum es prod u ced. 

 Add some water to t he above test t u be a n d s h ake. 

 Test t his solu tion  wit h blu e a n d red lit mu s paper. 

 Is t he prod u ct for med on  b u r ning s ulp h u r acidic or basic? 

 Ca n you  write  eq u a tion s for t hese reaction s? 

Most non- metals prod u ce acidic oxides when dissolve in water. On 

the other h a nd, most metals, give rise to basic oxides. You will be learning 

more abou t t hese metal oxides in t he next section. 
 

Q U E S T I O N S 

1. . Give a n exa m ple of a m et al whic h 

(i) is a liq uid  a t room  te m per a t u re. 

(ii) can be   easily c u t wit h a k nife. 

(iii) is the best co n d u ctor of h ea t . 

(iv) is a poor co n d u ctor of h ea t . 

2. Explain t he  m ea nings of m alleable  a n d d u ctile. 
? 

 

3.2 CHEMICAL PROPERTIES OF METALS 

We will lear n abou t t he chemical properties of metals in t he following 

Section s 3.2.1 to 3.2.4. For this, collect the sa m ples of following metals – 

aluminium , copper, iron, lead, m agnesium , zinc a n d sodium . 
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2 2 

3.2.1 What happens when Metals are burnt in Air? 

You h ave seen in Activity 3.8 th at m agnesium b urn s in air with a dazzling 

white fla me. Do all metals react in t he sa me m a nner? Let u s check by 

perfor ming t he following Activity. 
 

 
Activity 3.9 

 

CAUTION: Th e following  activity  n eeds  t h e teac h er’s assis t a n ce. 

It would be better if s t u den t s wear eye protection. 

 Hold a ny of t he sa m ples taken above wit h a pair of tongs a n d try 

b u r ning over a fla me. Repeat wit h t he ot her metal sa m ples. 

 Collect t he  prod u ct if for med. 

 Let t he prod u cts  a n d t he  metal s u rface cool down. 

 Which metals b u r n easily? 

 Wh a t fla me colou r did you  observe when t he  metal b u r n t? 

 How does  t he  metal s u rface  appear after  b u r ning? 

 Arr a n ge t h e m e t als i n t h e d ecre asin g order of t h eir  r e a c tivity 

towa rds oxygen. 

 Are t he  prod u cts  solu ble in water? 

 

Almost all metals com bine wit h oxygen to for m metal oxides. 

Metal + Oxygen  Metal oxide 

For exa m ple, when copper is heated in air, it com bines wit h oxygen 

to for m copper(II) oxide, a black oxide. 

2 Cu  + O  2 C u O 

(Copper) (Copper(II) oxide) 

Similarly, aluminium for m s aluminium oxide. 

4Al + 3 O 2  2Al2 O3 

(Aluminium) (Aluminium  oxide) 

Recall from Chapter 2, how copper oxide reacts with hydrochloric acid. 

We h ave lear nt th at metal oxides are basic in n at u re. Bu t some metal 

oxides, s uch as aluminium oxide, zinc oxide, etc., s how both acidic as 

well as basic beh avio ur. Such metal oxides which react with both acids as 

well as bases to prod uce salts a nd water are known as a mphoteric oxides. 

Aluminium oxide reacts in t he following m a nner with acids a n d bases – 

Al2 O3 + 6 HCl  2AlCl3 + 3H 2 O 

Al O + 2Na OH    2NaAlO 

(Sodium  

+ H O 

alumin a te) 

Most metal oxides are in solu ble in water b u t some of t hese dissolve 

in water to for m alkalis. Sodium oxide a n d potassium oxide dissolve in 

water to prod u ce alkalis as follows – 

Na2 O(s) + H 2O(l)  2Na OH(aq) 

K O(s) + H O(l)  2KOH(aq) 
2 2 

2 

3 2 
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We h ave observed in Activity 3 . 9 t h a t all metals do not react wit h 

oxygen a t t he sa me r a te. Diffe ren t metals s how diffe ren t reactivities 

towa rd s oxyge n . Met als s u c h as pot assium a n d sodium  react  so 

vigoro u sly th at they catch fire if kept in the open. Hence, to protect them 

a n d to preven t acciden t al fires, t hey are kept immersed in kerosene oil. 

At ordin a ry tem perat u re, t he s u rfaces of metals s u ch as m agnesium , 

aluminium , zinc, lead, etc., a re covered wit h a t hin layer of oxide. The 

protective oxide layer preven t s t he metal from fu rt her oxidation. Iron 

does not b u rn on heating b u t iron filings b u rn vigoro u sly when sprinkled 

in t he fla me of t he b u r ner. Copper does not b u r n, b u t t he hot metal is 

coated wit h a black colou red layer of copper(II) oxide. Silver a n d gold do 

not react wit h oxygen even a t high tem perat u res. 

 

 

 

 

 

 

 

 

 

 

 

 

After perfor ming Activity 3 . 9 , you mu s t h ave observed t h a t sodium 

is t he most reactive of t he sa m ples of metals taken here. The reaction of 

m agnesium is less vigoro u s im plying th at it is not as reactive as sodium. 

Bu t b u r ning in oxygen does not help u s to decide abou t t he reactivity of 

zinc, iron, copper or lead. Let u s see some more reaction s to arrive a t a 

conclu sion abou t t he order of reactivity of t hese metals. 

 

3.2.2 What happens when Metals react with Water? 
 

 
Activity 3.10 

 

CAUTION: This  Activity needs  t he  teacher’s  assist a nce. 

 Collect t he  sa m ples  of t he  sa me  metals  as in Activity 3 . 9 . 

 Pu t s m all pieces of t he  sa m ples  separately  in beakers  h alf-filled 

wit h cold water. 

 W h ic h m e t a l s r e a c t e d wit h cold w a t e r? Arr a n ge t h e m i n t h e 

increasing order of t heir reactivity wit h cold water. 

 Did a ny  metal prod u ce fire on  water? 

 Does a ny  metal s t a rt floating after  some time? 

 P u t t h e m e t als  t h a t did  n ot  re a c t wit h cold  w a t er  in  b e ak er s 

h alf-filled wit h hot water. 

 For t h e m et als t h a t did n ot rea ct wit h h ot wa ter, a rr a nge t h e 

apparatu s as s hown in Fig. 3.3 a nd observe their reaction with stea m. 

 Which  metals did not react even  wit h s tea m ? 

 Arra nge t he metals in t he decreasing order of reactivity wit h water. 

 

 
Anodising is a process of for ming a t hick oxide layer of aluminium . Aluminium 

develops a t hin oxide layer when exposed to air. This aluminium oxide coat m akes it 

resista n t to fu rther corrosion. The resista nce ca n be im proved fu rther by m aking t he 

oxide layer t hicker.  D u ring a nodising, a clea n aluminium a rticle is m ade t he a node 

a n d is electrolysed wit h dilu te s ulp h u ric acid. The oxygen gas evolved a t t he a node 

reacts wit h aluminium to m ake a t hicker protective oxide layer. This oxide layer ca n 

be dyed easily to give aluminium a rticles a n a ttr active finis h. 
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Figure 3 . 3 Action of s team on a metal 
 

Metals react wit h water a n d prod u ce a metal oxide a n d hydrogen 

gas. Metal oxides t h a t a re solu ble in water dissolve in it to fu rt her for m 

metal hydroxide. B u t all metals do not react wit h water. 

Metal + Water  Metal oxide + Hydrogen 
Metal oxide + Water  Metal hydroxide 

Metals like potassium a n d sodium react violently with cold water. In 

case of sodium a n d potassium, the reaction is so viole nt a n d exothermic 

t h a t t he evolved hydrogen immediately catches fire. 

2K(s) + 2 H2 O(l)  2KOH(aq) + H2(g) + heat energy 

2Na(s) + 2 H O(l)  2Na OH(aq) + H (g) + heat energy 
2 2 

The reaction of calcium with water is less viole nt. The heat evolved is 

not s ufficie n t for t he hydrogen to catch fire. 

Ca(s) + 2 H
2 
O(l)  Ca(OH)

2
(aq) + H

2
(g) 

Calcium s tarts floating beca u se t he b u bbles of hydrogen gas for med 

s tick to t he s u rface of t he metal. 

Magnesium does not react wit h cold water. It reacts wit h hot water 

to for m m agnesium hydroxide a n d hydrogen. It also s t a rt s floating d u e 

to t he b u bbles of hydrogen gas s ticking to it s s u rface. 

Metals like aluminium, iron a n d zinc do not react eit her with cold or 

hot water. But they react with steam to form the metal oxide and hydrogen. 

2Al(s)   + 3H 2 O(g)   Al 2 O3(s) + 3 H2(g) 

3 Fe(s) + 4H 2 O(g)  Fe3 O4(s) + 4 H2(g) 

Metals s u ch as lead, copper, sil ver a nd gold do not react with water at all. 

 

3.2.3 What happens when Metals react with Acids? 

You h ave already lear n t t h a t metals react wit h acids to give a salt a n d 

hydrogen gas. 
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2 

2 

3 

3 

Metal + Dilu te acid  Salt + Hydrogen 

B u t do all metals react in t he sa me m a nner? Let u s fin d ou t. 
 

 
Activity 3.11 

 

 Collect all t he  metal sa m ples except sodium  a n d potassium  again. 

If t h e sa m ples a re tar nis h ed, r u b t h e m clea n wit h sa n d paper. 

CAUTION: Do n o t t ak e s o di um a n d p o t assi um  as  t h ey r e a c t 

vigor ou sly even wit h cold water. 

 P u t t h e sa m p le s s e parat  ely i n t e s t t u b e s co n t a i n i n g d il u t e 

hydrochloric acid. 

 S u spen d t her mometers  in t he test t u bes, so t h a t t heir b ulbs a re 

dipped in t he acid. 

 Observe t he r a te of for m a tion  of b u bbles  carefully. 

 Which  metals  reacted  vigorou sly wit h dilu te hydrochloric  acid? 

 Wit h which  metal did you  record  t he  highest tem perat u re? 

 Arra nge  t he  metals in t he  decreasing order of reactivity wit h dilu te 

a cids . 

Write eq u a tion s for t he reaction s of m agnesium , aluminium , zinc 

a n d iron wit h dilu te hydrochloric acid. 

Hydrogen gas is not evolved when a metal reacts with nitric acid. It is 

beca u se HNO is a strong oxidising agent. It oxidises t he H prod uced to 

water a n d it self gets red u ced to a ny of t he nitrogen oxides (N2 O, NO, 

NO2). B u t m agnesium (Mg) a n d m a nga nese (Mn) react wit h very dilu te 

HNO to evolve H gas. 

You mu s t h ave observed in Activity 3 . 11 , t h a t t he r a te of for m a tion 

of b u bbles was t he fastest in t he case of m agnesium . The reaction was 

also t he most exot her mic in t his case. The reactivity decreases in t he 

order Mg > Al > Zn > Fe. In t hecase of copper, no b u bbles were seen a n d 

the tem perat u re also rem ained u nch a nged. This s hows th at copper does 

not react wit h dilu te HCl. 

 

 

 

 

 

 

 

 

 
 

3.2.4 How do Metals react with Solutions of other Metal 

Salts? 
 

 
Activity 3.12 

 

 Take a clea n wire of copper  a n d a n iron  n ail. 

 P u t t h e copper wire in a solu tion  of iron  s ulp h a te a n d t h e iron 

n ail in a solu tion of copper s ulp h a te taken in test t u bes (Fig. 3 . 4). 

 Record you r observation s after  20 min u tes. 

 
 

Aqua regia, (Latin for ‘royal water’) is a fres hly prepared mixt u re of concen tra ted 

hydrochloric acid a n d concen tra ted nitric acid in t he r a tio of 3:1 . It ca n dissolve 

gold, even t hough neit her of t hese acids ca n do so alone. Aqua regia is a highly 

corrosive, fuming liquid. It is one of t he few reagents t h a t is able to dissolve gold a n d 

platin um. 
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Re a c tive m e t a l s c a n displa ce le ss                   

reactive metals from t heir com pou n ds in 

solu tion or molten for m. 

We h ave seen in t he previou s section s 

th at all metals are not equ ally reactive. We 

checked t he reactivity of variou s metals 

wit h oxyge n , wa ter a n d acids. B u t all 

metals do not react wit h t hese reagen t s . 

So we were  not able to p u t all t he  metal 

sa m ples we h ad collected in decreasing 

order of t h eir reactivity. Displace m e n t 

reaction s s t u died in Ch apter 1 give better 

evidence abou t t he reactivity of metals. It 

is sim ple a n d easy if metal A displaces 

metal B from it s solu tion, it is more reactive t h a n B. 

Metal A + Salt solu tion of B Salt solu tion of A + Metal B 

Which metal, copper or iron, is more reactive according to you r 

observation s in Activity 3 . 12 ? 

 

3.2.5 The Reactivity Series 

The reactivity series is a lis t of metals arra nged in t he order of t heir 

decre asing a ctivities. After perfor ming displa ce m e n t experim e n t s 

(Activitie s 1 . 9 a n d 3 . 12), t he following series, (Table 3 . 2) k nown as t he 

reactivity or activity series h as been developed. 

Table 3 . 2 Activity series : Relative reactivities of metals 

K Pot assium Mos t reactive 

N a Sodi um  

C a C a lci um  

Mg Mag n e s i um  

Al Al um ini um  

Z n Zinc Reactivity decreases 

Fe Iro n 

Pb Le ad  

H Hydroge n 

C u Co pp e r 

Hg Me r c u ry 

Ag Silve r 

A u Gold Le as t re a ctive 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3 . 4 

Reaction of metals with 
salt solutions 

 In which test t u be did you fin d t h a t a reaction  h as occu rred? 

 O n wh a t basis ca n yo u say t h a t a reaction  h as  act u ally t ake n 

pla ce? 

 Ca n yo u correla te yo u r observa tion s for t h e Activities 3 . 9 , 3 . 10 

a n d 3 . 11 ? 

 Write a bala nced chemical eq u a tion for t he reaction t h a t h as taken 

pla ce. 

 Na me t he type of reaction. 
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Q U E S T I O N S 

1. .     Why is sodium  kept imm er sed in kerose n e 

oil? 2 . Write eq u a tion s for t h e reaction s of 

(i) iron  wit h s tea m 

(ii) calcium and  pot assium  wit h wa ter 

3 . S a m ples of fo u r m et als A, B, C a n d D were  t ake n a n d added  to t h e 

following solu tion one by one. The res ults obtained  h ave been t ab ula ted 

as follows. 

? 

Us e t h e Table  above  to  a n swer  t h e following  q u e s tio n s abo u t m et als 

A, B, C a n d D. 

(i) 

(ii) 

Which is t he  most reactive  m et al? 

What  would you   observe if   B is   added   to   a   solution   of   Coppe 

s u lp h a t e ? 

r(II) 

(iii) Arrange  t he metals A, B, C and  D i n t he order  of 

r e a c tivity. 

d ec r e asi n g 

4. Whic h gas i s prod u ce d w h e n dil u t e h ydroc hloric a cid i s add e d to a 

reactive m et al? Write t h e c h e mical reaction wh e n ir on reacts wit h dilu te 

H 
2
SO

4 
. 

5. Wh a t wo u ld yo u observe  w h e n zin c is add ed  to  a solu tio n of iro n(II) 

s ulp h a te? Write t h e c h e mical reaction t h a t t akes place. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Metal Iron(II) sulphate Copper(II)   sulphate Zinc sulphate Silver   nitrate 

A 

B 

No reaction 

Displa ce m e n t 

Displa ce m e n t 

 

No reaction 

No reactio n 

 
No reaction 

No reaction 

No reactio n 

 

C No reaction Displa ce m e n t 

D No reactio n No reactio n 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3 HOW DO METALS AND NON-METALS REACT? 

In t he above activities, you saw t he reaction s of metals with a n um ber of 

reagen t s . Why do metals react in t his m a nner? Let u s recall wh a t we 

lear n t abou t t he electronic configu r a tion of elemen t s in Class IX. We 

learnt th at noble gases, which h ave a completely filled valence shell, show 

little chemical activity. We, t herefore, explain t he r eactivity of elemen t s 

as a ten dency to a tt ain a com pletely filled valence s hell. 

Let u s h ave a look a t t he electronic configu ration of noble gases a n d 

some metals a n d non- metals. 

We ca n see fr om Table 3.3 th at a sodium atom h as one electron in its 
ou ter most s hell. If it loses t he electron from it s M s hell t hen it s L s hell 

now becomes the outermost shell and that has a stable octet. The n ucleu s 

of t his a tom s till h as 11 proton s b u t t he n um ber of electron s h as 

become 10, so t here is a net positive ch arge givin g u s a sodium  cation 

Na
+
. On the other h a nd chlorine h as seven electrons in its outermost shell 
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Table 3 . 3 Electronic configu ration of some elemen t s 
 

Type of 

element 

Element Atomic 

nu mber 

Number   of 

electrons in  shells 

K L M N 

Noble gases Helium (He) 

Neo n (Ne) 

Argon  (Ar) 

2 

10 

18 

2 

2 

2 

 
 

8 

8 

 

 

 
8 

 

Metals Sodium  (Na) 

Magn esium (Mg) 

Aluminium (Al) 

Potassium (K) 

Calcium (Ca) 

11 

12 

13 

19 

20 

2 

2 

2 

2 

2 

8 

8 

8 

8 

8 

1 

2 

3 

8 

8 

 

 

 

 

1 

2 

Non- metals Nitroge n (N) 

Oxygen (O) 

Flu orin e (F) 

Phosp hor u s (P) 

S ulp h u r (S) 

C hlorin e (Cl) 

7 

8 

9 

15 

16 

17 

2 

2 

2 

2 

2 

2 

5 

6 

7 

8 

8 

8 

 

 

 

 

5 

6 

7 

 

and it requires one more electron to com plete its octet. If sodium and chlorine 

were to react, the electron lost by sodium could be taken  u p by chlorine. 

After gaining a n electron, the chlorine atom gets a u nit negative ch arge, 

beca u se its n ucleu s h as 17 proton s a nd there are 18 electron s in its K, L 

a nd M shells.  This gives u s a chloride a nion C1
–
. So both these elements 

ca n h ave a give- a nd-take relation between them as follows (Fig. 3.5). 

Na  Na + + e – 
2 , 8 ,1 2, 8 

(Sodium cation ) 
 

Cl + e –  Cl – 
2 , 8 ,7 2, 8, 8 

(Chloride   a nion) 

 

 

Figure 3 . 5   Formation of sodium chloride 

Sodium a n d chloride ion s , being oppositely ch a rged, a ttr act each 

ot her a n d are held by strong electrostatic forces of a ttr action to exist as 

sodium chloride (Na Cl). It s hould be noted t h a t sodium chloride does 

not exist as molec ules b u t aggregates of oppositely ch a rged ion s . 

Let u s see the for m a tion of on e more ionic co m po u n d, m agn esium 

chloride (Fig. 3. 6) . 
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a salt solution 

Mg  Mg 2+  2e – 

2,8, 2 2,8 
(Magnesium cation) 

Cl + e –     Cl – 
2 , 8 ,7 2, 8, 8 

(Chloride   a nion) 

Figure 3 . 6 Formation of magnesium chloride 

The com pou n ds for med in t his m a nner by t he tra n sfer of electron s 

fro m a m e t al to a n o n - m e t al a re k n ow n as io nic co m po u n ds or 

electrovalen t com pou n ds. Ca n you n a me t he cation a n d a nion presen t 

in MgCl2 ? 

3.3.1 Properties of Ionic Compounds 
To lear n abou t t he properties of ionic com pou n ds, let u s perfor m t he 

following Activity: 
 

Figure 3 . 7 

Heating a salt sample on a 

spatula 

 

 

 

 
Table 3 . 4 Melting a n d boiling poin t s of som e ionic co m po u n ds 

 

 

 

 

 

 

 
 

Figure 3 . 8 

Testing the conductivity of 

  Activity 3.13   

 Take sa m ples of sodium chloride, potassium iodide, barium 

chloride or a ny ot her salt from t he science laboratory. 

 Wh a t is t he  p hysical s t a te of t hese salts? 

 Take a s m all a mou n t of a sa m ple on  a metal spat ula  a n d 

heat directly on the fla me (Fig. 3.7). Repeat with other sa mples. 

 Wh a t did you  observe? Did t he  sa m ples im part a ny colou r 

to t he fla me? Do t hese com pou n ds melt? 

 Try to dissolve the samples in water, petrol and kerosene. 

Are t hey solu ble? 

 Make a circ uit as s hown in Fig. 3 . 8 a n d in sert t he electrodes 

in to a solu tion  of one salt. Wh a t did you  observe? Test t he 

ot her salt sa m ples too in t his m a nner. 

 W h a t i s y o u r i n fe r e n ce  ab o u t   t h e   n a t u r e   of  t h e s e 

co m po u n ds ? 

Ioni c 

co m p oun d 

Melt ing  point 

(K) 

Boiling point  

(K) 

N a Cl 

Li Cl 

C a Cl 
2

 

CaO 

MgCl 
2

 

1074 

887 

1045 

2850 

981 

1686 

1600 

1900 

3120 

1685 
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? 
2 . Why do ionic  co m po u n ds h ave high  m elting poin t s? 

Wri t e t h e e lec tr o n - d o t s tr u c t u r e s fo r   s o d i um , oxyg e n   a n d 

m ag n e s i um . 

Show the formation of Na   2O a n d MgO by t he tr a n sfer of   electron s . 

What  are the ions pr esen t in t hese co m po u n ds? 

(ii) 

(iii) 

(i) 1. 

S N O I T S E U Q 

You m ay h ave observed t he following gener al properties for ionic 

co m po u n ds— 

(i) Physical nature : Ionic com pou n ds a re solids a n d a re somewh a t 

h ard beca u se of the strong force of attraction between the positive 

a n d negative ion s . These com pou n ds a re gener ally brittle a n d 

break in to pieces when press u re is applied. 

(ii) Melting and Boiling points: Ionic com pou n ds h ave high melting 

a n d boiling points (see Table 3. 4). This is beca u se a con siderable 

a mou n t of energy is required  to break t he s trong in ter -ionic 

a ttr action. 

(iii) Solubility : Electrovalen t com pou n ds a re gener ally solu ble in 
water a n d in solu ble in solven t s s u ch as kerosene,  petrol, etc. 

(iv) Conduction of Electricity: The con d u ction  of electricity t h rough a 

solu tion involve s the movement of ch arged particles. A solu tion of 

a n ionic com pou n d in water con t ain s ion s, which move to t he 

opposite electrodes w h e n electricity is passed t h ro u gh  t h e 

solu tion. Ionic com pou n ds in t he solid s t a te do not con d u ct 

electricity beca u se movemen t of ion s in t he solid is not possible 

d u e to t h eir rigid s tr u ct u re. B u t ionic co m po u n ds co n d u ct 

electricity in the molten s tate. This is possible in the molten s tate 

since t he elecrostatic forces of a ttr action between t he oppositely 

ch arged ion s are overcome d u e to t he heat.  Th u s, t he ion s move 

freely a n d con d u ct electricity. 
 

 

3.4 OCCURRENCE OF METALS 

The eart h’s cr u s t is t he m ajor sou rce of metals. Seawater  also con t ain s 

some solu ble salts s u ch as sodium chloride, m agnesium chloride, etc. 

The elements or com pou n ds, which occu r n at u rally in t he earth’s cr u s t, 

a re k nown as minerals.  At some places, minerals  con t ain a very high 

percentage of a particular metal a nd the metal ca n be profitably extracted 

from it. These minerals are called ores. 

 

3.4.1 Extraction of Metals 

Yo u h ave  lea r n t abo u t t h e reactivity  series  of m et als. Having t his 

k nowledge, you ca n easily u n dersta n d how a metal is extracted from it s 

ore. Some metals a re fou n d in t he eart h’s cr u s t in t he free s t a te. Some 

a re fou n d in t he for m of t heir com pou n ds. The metals a t t he bottom of 

t he activity series a re t he least reactive. They a re often fou n d in a free 
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K 

 

Na 

Ca 
Electrolysis 

Mg 

Al 

Z n 

Fe  
R e d u c t i o n u s i n g 

Pb carbon 

C u 

Ag 
F o u n d i n   n a t iv e 

Au s t a te 

s tate. For exa m ple, gold, silver, platin um a n d copper are fou n d in t he 

free s t a te. Copper a n d silver a re also fou n d in t he com bined s t a te as 

their s ulp hide or oxide ores. The metals at the top of the activity series 

(K, Na, Ca, Mg a n d Al) a re so reactive t h a t t hey a re never fou n d in 

n at u re as free elements. The metals in the middle of the activity series 

(Zn, Fe, Pb, etc.) are moderately reactive. They are fou n d in the earth’s 

cr u s t m ainly as oxides, s ulp hides or carbon a tes. You will fin d t h a t 

t he ores of m a ny metals a re oxides. This is beca u se oxygen is a very 

reactive elemen t a n d is very ab u n da n t on t he eart h. 

Th u s on t he basis of reactivity, we ca n grou p the metals into the 

following three categories (Fig. 3.9) – (i) Metals of low reactivity; (ii) Metals 

of medium reactivity; (iii) Metals of high reactivity. Differe nt techniques 

are to be u sed for obtaining t he metals  falling in each category. 

Several s teps a re involved in t he extraction of p u re metal from 

ores. A s umm a ry of t hese s teps is given in Fig. 3 . 10 . Each s tep is 

explained in detail in t he following section s. 

 

Figure 3 . 9 

Activit  y s erie s an d 

related metallurg y 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 . 10   Steps involved in the extraction of metals from ores 

 

3.4.2 Enrichment of Ores 

Ores mined from the earth are u s u ally conta min ated with large a mou nts 

of im p u rities s uch as soil, sa n d, etc., called ga ngue. The im p u rities mu st 

be removed from the ore prior to the extraction of the metal. The processes 
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2 

2 2 2 2 

2 

2 2 

u sed for removing t he ga ngu e from t he ore are based on t he diffe rences 

between t he p hysical or chemical properties of t he ga ngu e a n d t he ore. 

Differe n t separation techniq u es are accordingly em ployed. 
 

3.4.3 Extracting Metals Low in the Activity Series 

Metals low in t he activity series are very u n reactive. The oxides of t hese 

metals ca n be red uced to metals by heating alone. For exa mple, cinn abar 

(HgS) is a n ore of merc u ry. When it is heated in air, it is fir s t converted 

in to merc u ric oxide (HgO). Merc u ric oxide is t hen red u ced to merc u ry 

on fu rt her heating. 

2HgS(s) +  3O  (g)   Hea t2HgO(s) +  2SO  (g) 
2 2 

2HgO(s) Hea t2Hg(l) +  O  (g) 

Similarly, copper which is fou n d as C u 

from it s ore by ju s t heating in air. 

S in n a t u re ca n be obtained 

2Cu  S +  3O  (g)  Hea t2C u  O(s) +  2SO  (g) 

2 Cu 2O + Cu 2S  
Hea t 6 Cu(s) +  SO  (g) 

 

3.4.4 Extracting Metals in the Middle of the Activity Series 

The metals in t he middle of t he activity series s u ch as iron, zinc, lead, 

copper, etc.,  a re  moderately  reactive.  These  a r e u s u ally presen t as 

s ulp hides or carbon a tes in n a t u re. It is easier to obtain a metal from it s 

oxide, as com pared to it s s ulp hides a n d carbon a tes. Therefore, prior to 

red u ction, t he metal s ulp hides a n d carbon a tes mu s t be converted in to 

metal oxides. The s ulp hide ores a re converted in to oxides by heating 

strongly in t he pre sence of excess air. This process is k nown as roasting. 

The carbon ate ores are ch a nged into oxides by heating strongly in limited 

air. This process is k nown as calcin a tion. The chemical reaction t h a t 

takes place d u ring roasting a n d calcin a tion of zinc ores ca n be s hown 

as follows – 

Roasting 

2Zn S(s) +  3O  (g) Hea t2Z n O(s) +  2SO  (g) 

Calcin ation 

Zn CO 3(s) Hea tZn O(s) +  CO 2(g) 

The metal oxides a re t hen red u ced to t he correspon ding metals by 

u sing s uitable red ucing agents s uch as carbon. For exa m ple, when zinc 

oxide is heated wit h carbon, it is red u ced to metallic zinc. 

Zn O(s) + C(s)  Zn(s) + CO(g) 

You are already fa miliar with t he process of oxidation a n d red uction 

explained in t he fir s t Ch apter. Obtaining metals fr om t heir com pou n ds 

is also a red u ction process. 

Besides  u sing ca rbon (coke)  to red u ce m et al oxides  to m et als, 

sometimes displacement reaction s ca n also be u sed. The highly reactive 

metals s uch as sodium, calcium, aluminium, etc., are u sed as red ucing 

2 
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agen t s beca u se t hey ca n displace metals of lower reactivity from t heir 

com pou n ds. For exa m ple, when m a nga nese dioxide is heated wit h 

aluminium powder, t he following r eaction takes place – 

3 Mn O (s) + 4Al(s)  3Mn(l) + 2Al O (s) + Hea t 
2 2      3 

Ca n you iden tify t he s u bsta nces t h a t a re getting oxidised 

a n d red u ced? 

These displacemen t reaction s a re  highly exot her mic. The 

a mou n t of heat evolved is so large t h at t he metals are prod uced 
in t he molten s t a te. In fact, t he reaction of iron(III) oxide (FeO ) 

2      3 

 

 

 

 

 

 

 

Figure 3 . 11  

T h er m i t proce ss f or 
joining rail w ay tracks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3 . 12  

wit h aluminium is u sed  to join  r ailway  tr acks  or  cr acked 

m achine parts. This reaction is k nown as t he t her mit reaction. 

Fe 2 O3(s) + 2Al(s)  2 Fe(l) + Al2O 3(s) + Hea t 

 

3.4.5 Extracting Metals towards the Top of the 

Activity Series 

The metals high u p in the reactivity series are very reactive. They ca nnot 

be obtained from their com pou n ds by heating with carbon. For exa m ple, 

ca rbon ca nnot red u ce t he oxides of sodium , m agnesium , calcium , 

aluminium, etc., to t he respective metals. This is beca u se t hese metals 

h ave more affi nity for oxygen t h a n ca rbon. These metals a re obtained 

by electrolytic red uction. For exa m ple, sodium, m agnesium a n d calcium 

a re obtained by t he electrolysis of t heir molten chlorides. The metals  

are deposited at the cathode (t he negatively ch arged electrode), whereas, 

chlorine is liberated a t t he a node (t he positively ch arged electrode). The 

reaction s a re – 

At ca t hode  Na+ + e–  Na 

At a node 2 Cl–  Cl2 + 2 e– 

Simila rly, aluminium is obtained by t he electrolytic red u ction of 

aluminium oxide. 
 

3.4.6 Refining of Metals 

The metals  prod u ced  by va riou s red u ction  processes 

d e s c r i b e d  ab ove a r e n o t ve ry p u r e.  T h ey  co n t a i n 

imp u rities, which mu st be removed to obtain p u re metals. 

The most widely u sed met hod for refining im p u re metals 

is electrolytic refining. 

Electrolytic Refining: Ma ny metals, s uch as copper, zin c, 

tin, nickel, silver, gold, etc., are refined electrolytically. In 

t his process, t he im p u re metal is m ade t he a node a n d a 
Electrol y t ic refini n g of  copper.  T h e 
electrolyte is a solution of acidified copper 

s ulphate.  The  anode  is impure  copper, 

w hereas, the cathode is a s trip of pure 

copper. On passing electric current, pure 

copper is deposited on the cathode. 

thin strip of p u re metal is m ade the cathode. A solu tion of 

t he metal salt is u sed as a n electrolyte. The apparat u s is 

set  u p as s hown  in Fig. 3 . 12 . On  passing t he c u rren t 

t h rough t he electrolyte, t he p u re metal from t he a node 

dissolves into the electrolyte. An equivale nt amou nt of pure 
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metal from t he  electrolyte is deposited on  t he  cat hode. The  solu ble 

im p u rities go in to t he solu tion, whereas, t he in solu ble im p u rities settle 

down a t t he bottom of t he a node a n d a re k nown as a node mu d. 

 

Q U E S T I O N S 
 

1 . 
 

Defin e t h e following ter m s . 
 

 (i)    Mi neral (ii)   Ore (iii)   Ga ngu e  

2 . Na m e two  m et als  which  a re fo u n d in n a t u re in t he free  s t a te.  

3 . Wh a t che mical process is u sed for obtaining a m et al from it s oxide?  

 

3.5 CORROSION 

You h ave learn t t he following abou t corr osion in Ch apter 1 – 

 Silver articles become black after some time when exposed to air. 

This is beca u se it reacts wit h s ulp h u r in t he air to for m a coating 

of silver s ulp hide. 

 Copper reacts with moist carbon dioxide in the air a n d slowly loses 

it s s hiny brown  s u rface  a n d gain s a gree n coa t . This  gree n 

s u bsta nce is copper carbon a te. 

 Iron when exposed to moist air for a long time acq uires a coating 

of a brown flaky s u bsta nce called r u s t. 

Let u s fin d out t he con dition s u n der which iron r u s t s . 
A B C 

 

 
Activity 3.14 

 

 Take t h ree test t u bes a n d place clea n iron  n ails 

in each of t hem. 

 Label t h ese tes t t u bes A, B a n d C. Po u r som e 

water in test t u be A a n d cork it. 

 Po u r boiled dis tilled wa ter in tes t t u be B, add 

abou t 1 mL of oil a n d cork it. The oil will float on 

water a n d preven t t he air from  dissolving in t he 

w a t e r. 

 P u t   s o m e   a nh y dr o u s   c a l c i um  c h l o r i d e   i n 

t e s t t u b e C a n d co rk i t . Anh ydr o u s c a lci um 

c hloride will absorb t h e mois t u re,  if a ny, from 

the air. Leave t hese test t u bes for a few days a n d 

t hen observe (Fig. 3 . 13). 

 

You will observe t h a t iron n ails r u s t in test t u be A, 

b u t t hey do not r u s t in test t u bes B a n d C. In t he test 

t u be A, t he n ails are exposed to bot h air a n d water. In 

t he test t u be B, t he n ails are exposed to only water, a n d 

t he n ails in test t u be C a re exposed to dry air. Wh a t 

does t his tell u s abou t t he con dition s u n der which iron 

articles r u st? 

 

 
Figure 3 . 13  

Investigating the con ditions under which iron 

rusts. In tube A, both air and w ater are 

present. In tube B, there is no air dissolved 

in the w ater. In tube C, the air is dry. 
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Pu re gold, k nown as 24 carat gold, is very soft. It is, therefore, not s uitable for m aking 

jewellery. It is alloyed with either silver or copper to m ake it h ard. Generally, in In dia, 

22 carat gold is u sed for m aking or n a men t s . It mea n s t h a t 22 parts of p u re gold is 

alloyed wit h 2 parts of eit her copper or silver. 

3.5.1 Prevention of Corrosion 

The r u s ting of iron ca n be preven ted by pain ting, oiling,  greasing, 

galva nising, ch rome plating, a nodising or m aking alloys. 

Galva nisation is a met hod of protecting s teel a n d iron from r u s ting 
by coating t hem wit h a t hin layer of zinc. The galva nised a rticle is 

protected again s t r u s ting even if t he zinc coating is broken. Ca n you 

reason t his ou t? 

Alloying is a very good method of im proving the properties of a metal. 
We ca n get t he desired properties by t his met hod. For exa m ple, iron is 

t he most widely u sed metal. Bu t it is never u sed in it s p u re s tate. This is 

beca u se p u re iron is very soft a n d stretches easily when hot. Bu t, if it is 

mixed wit h a s m all a mou n t of carbon (abou t 0 . 05 %), it becomes h ard 

a n d s trong. When  iron  is mixed  wit h nickel  a n d ch romium , we get 

s t ainless s teel, which is h ard a n d does not r u s t. Th u s , if iron is mixed 

with some other s u bsta nce, it s properties ch a nge. In fact, the properties 

of a ny metal ca n be ch a nged if it is mixed wit h some ot her s u bsta nce. 

The s u bsta nce added m ay be a metal or a non- metal. An alloy is a 

homogeneo u s mixt u re of two or more metals, or a metal a n d a non- 

metal. It is prepared by fir s t melting t he prim a ry metal, a n d t hen, 

dissolving the other elements in it in definite proportions. It is then cooled 

to room tem perat u re. 

 

 

If one of t he  metals is merc u ry, t hen  t he  alloy is k nown  as a n 

a m alga m. The electrical con d u ctivity a n d melting poin t of a n alloy is 

less th a n th at of p u re metals. For exa m ple, brass, a n alloy of copper a n d 

zinc (Cu a n d Zn), a n d bronze, a n alloy of copper a n d tin (Cu a n d Sn), are 

not good con d u ctors of electricity whereas copper is u sed for m aking 

electrical cir cuits. Solder, a n alloy of lead a n d tin (Pb a n d S n), h as a low 

melting poin t a n d is u sed for weldi ng electrical wires toget her. 
 

 

 

 

 

 

 

 

 

 

 

 
Iron pillar at Delhi 

 

 
The wonder of ancient Indian m etallurgy 

The iron pilla r near t he Q u t u b Min a r in Delhi was b uilt more 

t h a n 1600 years ago by t he iron workers of In dia. They h ad 

developed a process which preven ted iron from  r u s ting. For 

its qu ality of r u st resista nce it h as been exa mined by scientists 

from all parts of t he world. The iron pilla r is 8 m high  a n d 

weigh s 6 tonnes (6000 kg). 
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1 . Met allic oxides of zin c, m agn esium a n d copper were h ea ted wit h t h e 

following m et als. 

2 . 

3 . 

In which cases will yo u fin d displace m en t reaction s t aking place? 

Which m et als do not corrode easily? 

Wh a t a re alloys? 

? 

S N O I T S E U Q 
 

 

 

 

 

 

 

Metal Zinc Magnesiu m Copper 

Zin c oxide 

Magnesium oxide 

Copper oxide 

   

 

 

 

 

 

 

 

Wha t you have learnt 

 Elemen t s ca n be classified as metals a n d non- metals. 

 Metals a re lu s trou s , m alleable, d u ctile a n d a re good con d u ctors of heat a n d 

electricity. They are solids a t room tem perat u re, except mercu ry which is a liq uid. 

 Metals ca n for m positive ion s by losing electron s to non- metals. 

 Metals com bine with oxygen to for m basic oxides. Aluminium oxide a n d zinc oxide 

s how t he properties of bot h basic as well as acidic oxides. These oxides are k nown 

as a m p hoteric oxides. 

 Differe n t metals h ave differe n t reactivities wit h water a n d dilu te acids. 

 A lis t of common metals  arra nged in order of t heir decreasing reactivity is k nown 

as a n activity series. 

 Metals above hydrogen in t he Activity series ca n displace hydrogen from dilu te 

acids. 

 A more reactive metal displaces a less reactive metal from it s salt solu tion. 

 Metals occu r in n a t u re as free elemen t s or in t he for m of t heir com pou n ds. 

 The extraction of metals from t heir ores a n d t hen refining t hem for u se is k nown 

as metallu rgy. 

 An alloy is a homogeneo u s mixt u re  of two or more  metals, or a metal a n d a 

non- metal. 

 The s u rface of some metals, s u ch as iron, is corroded when t hey a re exposed to 

moist air for a long period of time. This p henomenon  is k nown as corrosion. 

 Non- metals h ave properties opposite to t h a t of metals. They are neit her m alleable 

nor d u ctile. They a re bad con d u ctors of heat a n d electricity, except for gr ap hite, 

which con d ucts electricity. 
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E X E R C I S E S 

1. Which of t he following pairs will give displacemen t reaction s? 

(a) Na Cl solu tion a n d copper metal 

(b) MgCl2 solu tion a n d aluminium metal 

(c) FeSO 
4 
solu tion a n d silver metal 

(d) AgNO 3 solu tion a n d copper metal.  

2. Which of t he following met hods is s uitable for preven ting a n iron frying pa n from 

r u s ting? 

(a) Applying grease 

(b) Applying pain t 

(c) Applying a coating of zinc 

(d) All of t he above. 

3. An elemen t reacts wit h oxygen to give a com pou n d wit h a high melting poin t. This 

com pou n d is also solu ble in water. The elemen t is likely to be 

(a) calcium 

(b) carbon 

(c) silico n 

(d) iron. 

4. Food ca n s a re coated wit h tin a n d not wit h zinc beca u se 

(a) zinc is costlier t h a n tin. 

(b) zinc h as a higher melting poin t t h a n tin . 

(c) zinc is more reactive t h a n tin. 

(d) zinc is less reactive t h a n tin. 

5. You ar e given a h a mmer, a battery, a b ulb, wires a n d a switch. 

(a) How co uld you u se t hem to distinguis h between sa m ples of metals a n d 

non- metals? 

(b) Assess t he u sefulness of t hese tests  in distinguis hing between metals a n d 

non- metals. 

6. Wh a t a re a m p hoteric oxides? Give two exa m ples of a m p hoteric oxides. 

7. Na me two metals which will displace hydrogen from dilu te acids, a n d two metals 

which will not. 

 Non- metals for m negatively ch arged ion s by gaining electron s when reacting wit h 

metals. 

 Non- metals for m oxides which a re eit her acidic or ne u tr al. 

 Non- metals do not displace hydrogen from dilu te acids. They react wit h hydrogen 

to for m hydrides. 
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8. In t he electrolytic refining of a metal M, wh a t would you take as t he a node, t he 

cat hode a n d t he electrolyte? 

9. Pratyu s h took s ulp h u r powder on a spat ula a n d heated it. He collected t he gas 

evolved by inverting a test t u be over it, as s hown in figu re below. 

(a) Wh a t will be t he action of gas on 

(i) dry lit mu s paper? 

(ii) moist lit mu s paper? 
(b) Writ e a bala n ce d c h e m ic a l 

eq u a t io n fo r t h e r e a c t io n 

taking place. 

10. St a t e t wo  w a y s t o pr eve n t t h e 

r u s ting of iron. 

11. What type of oxides are formed when 

non- metals com bine wit h oxygen ? 

12. Give reason s 

(a) Platin um , gold a n d silver a re 

u sed to m ake jewellery. 

(b) S o d i um , p o t ass  i um a n d 

lit hium a re s tored u n der oil. 

(c) Aluminium is a highly reactive 

metal, yet it is u sed  to m ake 

u ten sils for cooking. 
(d) Ca rbon a te a n d s ulp hide ores 

a r e u s u ally co n ve rt e d i n to 

oxides d u ring t he process of 

extraction. 

Collection of gas 

13. You mu st h ave seen tarnis hed copper vessels being clea ned with lemon or ta m arind 

juice. Explain why t hese sou r s u bsta nces are effective in clea ning t he vessels. 

14. Differe ntiate between metal a nd non- metal on the basis of their chemical properties. 

15. A m a n wen t door to door posing as a golds mit h. He promised to bring back t he 

glitter of old a n d d ull gold or n a men t s . An u n s u specting lady gave a set of gold 

ba ngles to him  which  he dipped in  a partic ular solu tion. The ba ngles  sparkled 

like new b u t t heir weigh t was red u ced drastically. The lady was u pset b u t after a 

fu tile a rgum en t t he m a n beat a h asty retreat. Ca n you play t he detective to fin d 

ou t t he n a t u re of t he solu tion he h ad u sed? 

16. Give reason s why copper is u sed to m ake hot wa ter t a n ks a n d not s teel (a n alloy 

of iron). 


