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l Chemical Reactions
and Equations

e
j toin reactions
widafion and réedw T
" 1.6 Cpidiaticon and reduch s Ewrrycay lile
= Dbl ot ribiDnd \/'
L

INTRODUCTION

A large m
hife. They may
In phyicnl change, su WOEE W chanmge m f1abe
amd shape, hut do oot um W C that mymlifics
their Gl G (1] ] |||-;|||I'||_,-_
of ige vhysscal © . In chemical chanpe, the
pasiton of substan i batances wilh
ely differem pe F 1 For example

These ¢chemcal

1.1 E_H[I".'HLHL F-‘I.P.LTII.‘.INJ-

{ !n rl1b|'.i| reaction is a process |.I|.||r1r||-|,l w I'tu'h one or mikre suhstances uml-r rEn S ¢ |'I-I ruu..ﬂ change, with the shsorption
or release of energy, so as fo form one ar more aew substances,
A rearrar el of atoms takes place such that a mew subsiance formed Bave completcty ditlerent propertics. The
exisling bonds are broken te foom new bonds
by a reamangemeni of clemenis wkes place. The ¢l nis peesend i the reaciion do
1 ;- 1. The subsiances which take part im a chemical reaction are called sescirns and
the 1ubt|.1|1n.n T-:lrnlcd after the reaction, the new substances Formied are called prodicns
Far example, | Fydrogen + (xygen - Waler
Produscis
wrmied oul i sience laboratones, o large member of reactons Leep on aoourmng sround
U i ar J.l I I e o I burning of fucls, fermentation of grapes, Formation of curd from milk,
comking of food, digestion of feod in our bodies, process of respiration and resting of iron o cal reacinon, the
amount of feacianis Kecpd of docreasmg. whercas that of products kecps on mercasmg with irme, uniill the reacison S over
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A 7 - Asked by Prince Kum...

Mam when we add quick lime into water then water starts
boiling ? Ye kaise hota hai Mam
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& 1 « Asked by Adityapand...
mam 6 am no class because running pe jata hu mam
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al Feacin is

in the foem of a whbon'w

Magnis
which is formed

at room bemperstore on il Ths laver s

TEMOvEE o |'l|||||||'||; DeCauEeE i £ Funl |-,": I|I-.,'

reachion oocar. [ s cleaned wath the belp of a sand "

wl Clean il

Halkd - 4 I||_'|j1 ol 5
paar of i - =r erdd owver a bamer
We mofice that the nbbon bumms with a dacerling white Hame. Hold the bumi

155 &0 [Nal e 5T T OXI0E DEIng I.Il-.':“n,'l,'l i% ._|'-||¢.,:

1.2 CHARACTERISTICS OF CHEMICAL REACTIONS
It MAVETSMM D 1 L n i ¥ o b
reactions) whach can be obderved. These Features (or changes) are known as charctenst
atudy aboul wrling © wal equabns, | tdy' the characienstes of a che
ical resctions are

(0} Chamge {in) Chas

arnple, when
nate sodufion (purpie), the soluton loses 1ts
this chemical reaction = chas

m ar b

Fealires (eno1

% of chemcal reachons, Helone

wcal e

. The important




i} The purple calour of palassur manganate
covlour -
similarly, when % ur dw 15 passed through acdified polassum dichromale
male solutson becomes green (see Fig 1.60b)). Thus, this chemscal reachon 15 alio characlersed §

3 HICCH

. Change in S5tate
wig chermical reactsons are characiensed by a char
1 |I|'i|-._' W this |.,|"|._| S Hs 1 WEN
Wax 12 a sohd, waber = wheTeas cariy 2 15 4 gas oo

slc chafpes. (rom npand and then gisooi

lll. Change in Temperature

Refore we study this charmctensiee, we must know that calewm hydroxide 15 known

ked s TR |_|u.n_-L|| | o how [emperalure
il reachon of quacklome wath - v add water b
t oxide [guockl
dug o w h ihe resciyon
reaction can e |!|_'|'|||I|I'||_'-|| b fiol bt
{1} Take 10 g of quicklume mn a hasd-glass beaker
[} Skowly add waber to 18

LELIN = T 3 A G hid :'H_'u_.luu_'

The ¢ ical reaction |
SUIPRILENG acid and ihe ¢ | in whic
baures im par fo form cagk ¢ [combustion of ¢
2 a ot of heat

o0 an example 1 beat energy 15 al d. When barnum

|BalCiH )] 15 added 10 ammonmm chionde (NH O (raken im & test-tube)

o with a glass red, b n chlonde narnad angd water are formed as a

result of ihe i A bof of heat & i + sl the
lemperatur = | It 15 an endeithermic rerciion, her regse

iU | crisiic of (RS readl




IV, Formation of a Precipitate

Precipitale = an ahd hstance formed as a product of a chemical reaction

L1
R y pEcCepalate o > 18 lormsed. Here, balh the

solubion of lesd nirabe

reactant solutions are cobourless

”‘.l; |'|:-I|1'|,|l;||:."| ol n '..-:_'|||.|'.'|. PreCIpalale o |'-.,|||_L:_' [ 1] |'l|_' _,l'-.l|'.. Tl ¥ Hl, neg
11 15 a charactersie of this reachion. ‘We can carry oul this chemscal reachion as
|.||||||'.-. 5

{1} Take 10 ml. bead nirate solution im g fesi-tubse

() Add potassiam sedide solufion o ol

famd A vello siake of bead odsde is

(1) The soluon beoomes vellow, hence a |_'h.|J'|: 5 alsg seen

In the reaction of lead mitrale and potassiem odide, we used two sodutions {lkqpuid) as reaclants and obtained be
idide (2ohd) as a precipetate, Hence, thit reachon alvo shows chamge in state

sulphunce sad 2 added o banum chlonde soluton (taken im a 1es-ube) & while precipatae

amtlarly when dil
i e of this

of harmm 12 18 formed. Thus, the lformastson of @ whate precepelate of banum sulphate s character

reachion which i eatily nobiceable

V. Evolution of a Gas

Ihese bubbles are
ol hydrogen gas, We can also wse dalale hydrochlone acid i place
of dilute sulphursc acid
We can perform the reachion as follows
LEL W al Ansk {or & les

T, hibute subphursc ace nigles

{in} The habble
pranules can be
U owchimg comeal fkask will owr hasd, e hind that 6 =
hat. %0 : 1 eurs i thas ¢
reaction along with 1be evodution of gas
simalaily wisen dil oree siid 13 poared over sodiiem carbonate moa |
ube, carkon dsoxide d. %o, thet reactson 15 characternsed by the evolubion
ol carbon dioxs
2 IHC | e = HJAR{
Hydeoseblors s Sahi 5 = Carks
Wi have observed gl the five charactenstics of chemical reaction. We have glso
stodied them m detml for some of the chemecal reacions with those more than one
charactenstics. For example, the chemacal resctbon between zine granubes amd diluie
sulphunc aced that we just sow n the last charactensic (evolulzon of gas) shows
o characbenistics | evoluiton of a gas amd chamge in emperatuse
Al the chemical reasction betwesn potassium wdide solubion and lead mitmaic
sodution shows two characlensincs - bormaton of a proecepilate and change m colous




Assess Yourself - 1

i e dilference between s phrysscal change ssd & chem cal change” Explain ssing exsmples
fing e Coiiie Of 3 TeaEhon?

LR

Whal Bappscns o e o Ehl

Wilc cxample h (reaction) for Lhe K
4 i L hae an oolour

Whal aiv the
Wile 1

In tha m ool a s
in ke fom

iion for e
bl 5 yxide

Magnisium + o
Producis

REcasctants
il g ward l.'-|.|,|.l-'|II'HH'I

| reaciamis

il v.llld'- 1

part m|m o macal reaction 1sire «

writlen on ke fefi-hand ssde m o chemacal equahion
I new su 5 a resalt of a chemacal ton are called prodwects, They are always wiilten
om the righr-hamrd na g o
anis of the products, if Ehear mimber 18 mose than o
¢ 1= read "o piald™ The

A plus sign () S pacad 1w bl

®
Bl 15 pRIl |'-;1'.'. eeny Ehe Teactanis .||'|-;,| Ih-:_' :flf-l'-l_[.l-._l'-. ||!-|_' SR |||.'!|!n.' BITOW |

AN mmonw |
mrro ol in phe direciran tn wlhiech tre reacion provedii.
virlien above the asmow o meicate thad the reacints are o be heated

* The symibal “A" or “he

Writing a Chemical Equation
It 15 possible o make chemical equations more concise and wseful, oF we wride them using ch

:'|-I|I'||I
A clveavical sguation 8 @ shafeanen Pl desoribes @ chemiionl reacion in ferms &f symibals and formaloe
isE]w |‘-.|l -.-.||I||'|:!'_ -.1.||||'||1|-.. .I“LI- |:'-|||||'.|.j; ol 1he b s

Theeelore quatian (0] can e wrilten s
i} —  Npld

alae. Suich 3 chenical i oy be cal

produe
Mg

The chemibcal SiElih i mnde concise by i=ing symbals amnd fod

of dilferem) ¢lements fowards

SIIS1ET
s called

o 1 svmbals and formaulse, such that the mumbser
s of e shde

Spasticn oF a3 v e d
xl [ LTI

cdclanis B nol og

|_'I_1| eijuaEisd o an |J||I".II

sal 1o the namher «

|_'|,I SRl

Chemic sl R and Lguat




IF wou mobice ihe reaction of burmng of magnessm mbbon, vou will see that the number of Mg atoms 15 same on
both aides of the aqutmon while the nember of oxyy This viclotes the lw of comsernva

1he pros ;
o Al ther her 15 same on the side of reactants
balanced chemical equation

A chemical egrmiton o wiiich the saneher of cocl element @5 same o Dhe side of reactanrs and prodece, (5 colied
o balarced chemical eqratian.

In the skieleial THIATRT
Mg = () » Migl)

IL, we multiply Mg o6 the skde of resctans with 2 and MaO on the side of products with 2, tse CLaRion getis hallaneed

hlp Lk, v Zhipgld | Balamced chemkal equabion |

I b o Wrii i hemical |
Fallvwing knowledge = necessary befone one procesds 10 wrile a balanced chemscal equation
I, Whether any kind of chemacal reaction take o b =n ihe reactants of nol
2. The peodeact|
3. The oorect symbols and formulae of all the resciamts and the prodocts
Let ud see anolher exampic
Hydrogen reacts wilh oxy
L l._ ] “._I ]

i the fesdtams as well as

Im il

useguial
phy 1.0 by 2 and amte 2HL0), 0 that

|I:_ + Lk v 2H.0
n both the sides again
Mo, of H wlems 3
Mo, of {) sben

Mow 1he mumber of oxypen aloms 5 cquald, but the pumber of hydrogen atoms has now become unegual. To have
ve multiphy H, by 2 and write 2H,, 50 that

Zils + 1),

Mo ol H stams

MW W CAR B0E 1 mical et ; am equen] namber of ato
the sudes of the equation, 30, this = a balanced equaison amd Bdlows law of contervabon

\_..-':'




Making Chemical Equations More Informative s

|'Ihl..l|' 5 CUUALION I |.||I-.'-. FH EIE s .||'I-.I|_J| I:|I|.'
during 1he neaciion and olher Rocessany comdiions
cessary niormaisn
maiive in the following three wavs
mndicanng actams amnd prodscs

Hy ||||_!||,.|rI|||:: in the Teschiodn

By indicaning the under which the reactson takes place

1l i Mysal 5

There ane bowr physscal stales Sor the reactants and products of a chemscal
solution and gas
Sold = mdicated by the svmbol (5§
Lagued siste 15 ndicated by the symbal i)
wivof [sobulion mmade an water) s

s |'r.. il -.:.r|||'l.|| iy}

IThe
are in d by publing these 5
after i symbids of frmulae mthe eguation
Far | KR
Zine metal reacts with dilute sulphuric acid to form zine selphate solutsen and hydrogen gas. This can be
wrElien as
sn o+ HLS( .|| ] .I"'.'lf".'.?._ ¥ ||
Here, ane mctal 5 a s S WE WTILE i3]
Dnbute sulphunc acad 12 an aqueous selutbon, S0 we wiile H S50 0 eg)
At sulphale 18 also an aqueous solulion, Se we winle Sl jag)

And, hvdrogen B @ gad, S0 we wnie JI_.||._'ZI

Ihis &= iells us the
CEAEE. Al msaluble k. n |..."||,' inslehle :1'.'l.||,‘|l.'-.|
d subsiance, <al a4 ted i the the symbaol (z), For example, when
nrd

shows

Evdroxide sal n dinxid
are lormed ) Chempcal equation w

arbon dioxide gas

L aii
(% i ]
In this nex = wirnlten ppt’ under calcium carbonsle, ndicabing that 1f has been formed as a peodict
amd 11 separates oul of the sodution doe b s ubality

{m) Those remclions in which hest is evalved are Enown as exothermic renctions.
Example: Burming of carbon in air

Chemicsl REdctio




When cartbon bums mnoaar, ol forms carbon &
thiz 5 an exothermic

e pas
w )]

Lish ]

PR a EURETS e

polxioes contain mainly starch {(carbahydraie). During

il a sample car drate called glued Ihis glwe

ergy. This process 15 called respir

g Ul |'l|'-l,|'-. IR ALL

Al of emengy =5 prisdu

Enery

ol emergy
The

subsiances

I
In adds

alion

ro can

Hence, respiratbon §s an exatbermic process. A
se¢ 1n our dnly life 15 combusteon of natural

e L
Wl
wxne (CH,)

% curhon d

Matural gas 13 maimnly m When mafur
n of mir, 1l forme

emergy 15 also pr
CH 2 4

boral gash

I'tve burning of natural gas 15 also an e

cteons, For example, comb
|.'-.|.-I|I-.:'II= & TEACIHENS
Those reac
||.' all 1|!._ L

i, all ke

such reactbons For ex
clectmicily) b lake pl:
For Fxsm

. calcrumy cart de deco

Hea energy

lood. Another ¢
seralure of aboul PR

Tl arc

| NN o Pod

mansnde ard @ bod o heat 15 absedbed m thos reaction

Heat
WL}

Ihel Mg
An endother mdicated by wrl
an ihe re

ef Lhe seirolvers af v
{gas) ool O, A

HANN + Electrical er

+  Encrgy
%

thaf we

It a5 msed a8 & fwel m

+ IH.0

AT

ns in which heat B abserbed are kmown as endothermic

heeated 1o

1 Al

clanis sade of an aqueaiion, Another example of endothermig

o, starch (carbohvdmie) s brok

n 1o other funcbhons

Hence

an the
ETETEY n the
s hike bread, nce and

i |,|||'.'. n

nbustion by combming with

thig

¢ exoihermic

petrel and deesel are all

There are many
W hea, |

rolvses reactions

and paod




o requared lor a reaction o ke place, thon the beal sign delta (A 15 put over the amow ol 1he equalion

I the reaction ak e i B pness a catalvst iben the svenbod of fis s of alalvst is also wis

above or below the amow sgn o the cquation
For Example @ Carbon monoxide and hvdropen gas react o lorm meihanol bl thes only occurs usder oerlam
conditions, Let us see the details
The maxturs o 1o MM ammosphenes pressure and ben
passed over a catalyst (a mixiure af ). This mixture 15 heated 10 a
of 3FC, S0 the chermcal equanion for the reaction involved o the producton of methanol can be wnitlen as
Conditions :

CH.OMN Temperatune - MM
Pressure YW} mimn
Catalysi £l and Crlk;

Mol bl wl il b

[haring photosy w15, carbon dioxsde combines wath water mn the presence of “sunhght” waphyll” ts make

:.Il'l:-l,l “.:!ll.,-.l-.._'l and QYR FAE i I|_'|-._'..|'-.-.,'.,| WO We OOl Wrele & |.|I|,':I!||,.|| e]ianlan fiir |,'||!-.|I|l'-|'..|II:|I-._--|'.I- ns follonwes
Conditions.

B ) ¥ B AN
Sumlight and chlomophyll

Walct

Wil the ¢
for Both re:
AR Ih-:_' |,|'||_II|I|,'.|| SLERAIN

IEE MY AT I

Information Conveyed by a Balanced Chemical Equation

Let us take the -:1..||'l||'l|l.' of & balamnced chemical Cjuialicd vin below
3!

Culks) = CiMed

o] B lll I_.

A balanced chemical equation tells ws about the subsiances that react and the products formed by the
l." |_'.|| s
dioxide

It alko tells os abaul the symbols and formulae of all the substances invalved 10 o chemical reacison

cLian Im 1 .1|'-|.|'||: CUJUAS B0, QOpPCT O :1_||." FEACEE with |_'.|:'|'H'-."| 1k ||'-~I-,‘|-:_' {[§] form COHCT ..1II|_‘| -._.'.Ih-lll

It rills about the n :F ol afoarid o cules ol all = e mvalved i chemal reachian. In the above
: mole of ¢ k= reacts with one male of carbon maos Iz 1o foom one maole of copper and

il carbon d
|_'.|'. (= T q el ]

ol Reactiond and Equatic




The abowe equation fells that 7954 ¢ of copper oxsde, rescl wiath 28 g of carbon monoxsde o form 63 51 g

isf copper _"Ill.‘l 44 s of carbon diox | The masses arg -.J.||.'|.||.I:|_'-.| by :1I_|J.1||'|i.'_ atomvic masses of elements in a
malecule|. I justifics aw of valon of mass

Mas of reaclams = 79
Mass of products = 63 34 +

e reactants and prodects that 15 Col) and Cu in solid staie wheneas

1 b facaloiafe in carmying oul fhe n. The reachion 5 carreed

tison, Wnie thes information i the lorm o

1] lu|.|||_

+ Boglsum h e ¢ Copper  hvdronide + Sodism sulphate
a for all the POGINGE Are
Forrmuly of coppor sulphale 15 Cabll,
Foomuls of sodiam bydroxide &
| |'-III'.|||.|: k.

Foarula o

v MgV —— Cul O b

atoms in reaclants as well as prody are a5 follom

In reaclants In products

M ol 'u wiems I |

o, of 5§ siems ] 1

Mo, of {F aloms 5 (3]

Mo, of Na afoms

Mo of H atoms i
Wi find tha the mumbers of oxygen sorms, sodiem atoms and bydrogen % are oid ol Let us g the
My Een alo first, T have & oxy sioms on the lefl @ v mudiapdy O by 2 amd wrete 2Ma0H. Thus,

1.'||"il:.lJ = Il ¥ IZ'|_1!'i'III|:_ = Iy :?21I|

Lt us count the number of vanous types of sons on both the sides once again

Mo, aof T wioms [
o of % winma I
N, of €) adoms
Mo, of Na atomns
Ma, ol H atoms

I his eqguation contains an ogual na of all the atoms oib ke ssdes, 0 we can say that this is a balanced
cipualion
Mow, o make thas reacion more infoemative, we will indicaie the physical siales of the reactants and producis




Copper sulphale 15 an squeous selmtion, o
Sodmum hvdroxide 5 glao an ] LSS sl

Lopper Bydroxide s formeed a5 & pECCIpILa

we wile Cusl) [ag)
il :'\.IL'HI:.Jll'_I
salid ), w0 we write Call Hll_.l i) of Ut I Lppel

B, =i Wi

Soddnum sulphate 1 10 solubion, w0 we wile Ma S0 agh
50 the equatson can fimally he writen as
L) (g b a0

'3:'Hlm:r:l 'i.'lll'i'll‘lr:i.'-l + M ::-

- ".".rlll.' ] |'-.1| TRl - 1N i

Writing the feamaula for all the reactants and products
CH,

oxygen i 0,

ula of methane 5

Formaula of

| 1H¥
Frormula ol carbson dioxsde
And

subsinaing the foomulee

Fosmula of water 1= HJ0
sl all the subsi
CH,

% 10 reactants and products are

m the abowe word equal

LR r 00 o+ HD

Thiz mumibers of vano -
Im reactanis

Mo, ol L7 atoems

S ol H aropss

Mo of 0 stoms
W can et of hyvdee
write 2.0, The equation now beca
CH,

ol v atoms on bodh the sides n, we gel

Im reactants I products

sor that the mi fi aboimis 1% M equal we muluply H.O by 2 amd

Lk, 20103

Counling the nam

Mo, af (T aiosms

Mo, af H sioms ']

No. af () ntoms L

inky the mumber of OXYEen a i

M,

tiply O, (kL%
JHLLH

3 r wiibe 0.

CH

5 amd compansds

lo make i more informative, we can wrde the stapes of all the

IZ'!I; (methanc) 15 a gas w0 we wrile t'l[4l_-._'l

When meihane bums n oxy

durmg thes resctaon, il =

Wi inglic d the evoly

8l Regcticns and Equat




3. Wrile the balanced chemacal equabions for the followmng chemical reactions

(nh Harem ch + Ale Iphare » Han
(1) Sadivrm = Waker v haofiam bydroxide + Hyde
{ip Formula of Hydrogen s H,

Formula of Chbonme 12 CL,
{Because hydrogen and chlonne react in gaseous phase, and ihey exist i molecules i gassows siaie)
Formula of hydrogen chlorde is HCl
:'1'.||'nI|I|II.I|'||,! e T = i e word LRI

H, + Cl, + HL
We can see that nenber hydrogen nor chlonne 12 balanced i the aquation. By mulioplying HCT by 2, we

AT
H, « [,
balanced oquation bor th
three ane gases n thas reaction, S0, the hinal equation wall be
Haigl + Clig) w THCE)
Formulae for all the reactants and prodoc vien i The b word edquation are
Baniem ¢hlonide s BT,
Aluminsuen sulphate Al
Rarium sulphaie .
Alumenmum chiomide —
Here, viu ha 000 1% a radical amd can be balanced as 2 unif. We do nol
d o ir CYEED i Ii can be hals
d equation
BaCl AL (S0, + ALK + Babll,

We can nobice thal only the n ot of banwm aloms 15 same on both the sades, 50, we wall slart balancing
Alummeum first, Multiply A W 2
Wi can now see that the number of alunniom sloms s same on both the sudes. Now for balancing chlonne
W .'II:I|||;||.\ Ball v 3

iaCl, + Ady(S0,) v JANCT, + HaS0,

Now, we are only kel wilh baram amd sulphate wons

lo balamce these vwo, we mulisply Bas(h, by 3
13al, + .-'l.'l_.lF.l by e« 2AICT, + THa%{)
ow, we have 3 balamcad che A M Sleg 15 10

and AICT, ane aqueous Solul (Wl jaq )l and Had(l, o5 &

This = 1

Here, sodium reacts with waler i

Word equabon for thas reaction 1%

Sodnem = Wak v Sodigm hvdroxide 4

Substituting the symbols and formu m ik
e+ H,0




This equation has two H aboms on the kel sede bt three Hoatoms on the nght side. S0, we mulbply H O
bw 2 amd NaldH slso by 2 20 a5 o have an aqual nemsher of H afoms (4 each) on bath th
MNa + ZH.L) 2MalN + H.,

1 lefh sade bt bwo Moo LTS r'.|.:|'.| -

we oblam ke lollowing equation
2Ma = IH.A} ¢ INaldi + H,

This equabon conlams an oqual number of sodiam, hydrogen and oxygen atoms on both the sedes. [ means

that this 5 2 balanced equation. Now mentioning the states of all the reactants and prodects

Sodiam is a solid (s} waler is a I"i.“"-l i, sndiem hvdeogsde is &n Bueous solulicn Leagh whegess lvdr

1% & gas (gl B o abave © call equation wilh sLte sls as follows

v 2Ma(H ag) + H
I. Wimle a balanced chermocal equanion wih stake symbals for the follvwang reaction
s netal rescis with s ; goy {10, 111G oxede (F 2,00, amid hy
re we answer this gu fn we should know shout the awi of mon metal. lron (Fe) forms

Tk o 5

fi) Troa (0] oxcide, Feld, [his 5 ¢

af srom {11 oxede. Fald s foidous

& i, [he ¢

(i Tros (010} exide. Fe,( P_._. This & called wom (101 oxide becawse the valemcy of iron m if 15 three

name ol mos (1) « ;b L), i Ierree axide

The comenon

el |4 i the thad axide of Actually Fe is o {1

J._'r.:ll o wrody (RL, 10 « g ||.,'IIII Fld + Fe 00 b

Word equation for this feasiwn s
Iron = Slgam # bran (11, 1) eoade + Hyd
Mow, Symbol of iron 15 Fe
Formala of steam is B0
I ol iwods (00, TELS & i85 J-._-,l::lI
Fosmula of hydrogen 12 H,
Wrating the ymbsals yulse ol all subsiams im the above word equation
Fe + H.U -+ Fed);, + H,
We can see thal we have unequal nember of iron sone on reactant and produect side. 5o 1o balance the number
of Fe stoms, we multiply Fe by 3
iFe + HA ¢ Feyl, + H,
v b number ol i i equal on bolh Ssdes and the number of hvdnogen atoms 13 alse aqual, the
mumber of pem ol o We mialtiply H.O by 4 wiibe il ] ||_1|3' Thiss w
ire + dH,0 v Fild, = H,
Wi can see that the number of Bydr 1 atems 15 now wnequal, Now, e gel & hwdrogen aloms on the
side, we !'II'J||III'.'. H, b 4. This gives us ke § WIRE cqualion
2 Fe + 4H.O0 — Fe,0, + 4H,
he above chemical equation comains an equal aumber of Fe, H and O atoms in the reactants and peoducts,
we have oblined a balanced chemical equation mow
Iron {Fe) 5 3 solid. 5 |H:_1 ¥y 15 i (11, 100y o
S0, we can write the above chermmical equation as follows

iFeis) + !il_.l.l'l_-:_'l ]

Chemical Regctiond and Lguabaing




5. Tramslate the (ollowang statement mbo chemscal equabon and then balance the aquatsn
Hydrogen gas combanes with malnogen & fofm ammonss
Word equation for this e
Hydeogen +  Mikrogen + Ao
Substuting the formula of elements and compo
{h H, M v BH

This Lot (PR ] has e H atoms on |hl_' ||_'|‘-I & (&1 r||r|,'-,- H mioms on Ih-._' |'|.|.!|'|I '-:|!'.," "‘Hl W II'.|I'.|.[!|'. H. h'. ]

and M, By 2 S0 that cach side has bbH atoms
IH, + M, ¢ 2NH,
Mow, this equalion conlaans an equal nusiber of hydrogen atoms and nirogen atoms on bath the ssdes, so thes
15 @ balanges] chemical equatson
Wi will now mention the phyascal <tates of all the reactants and produocts. Hydn nifrogen and ammonaa
are all gases, w0 we can wile 1he above equation wath ste symboals as follows
Jilag) + Mg v 2NHLIE
. Lead mirate crystals on strong heanng decompose 10 boem lead mondide, mirogen dioxede pas and axygen gas
Ihe reacison can Be wniblen m e form ol the chemscal oquabion as ander
Pk, ), O 0
We have the skelolal equation
1 Pl B —+ Fpl) = M = G
W can see that mrosgen amd oxvgen have mnegual nember of atoms on the reactant and product side, 0 we
multply M0, by I

s Paid, ), ¢ Phib

v we have equal mirogen atoms bul oxygen and bead ane stll unbalanced. We muluply FhiNO,),
d Phid by 2

PO ), ¢ M) + 4
we have unbalanced M atoms and unbalanced O atoms again, Multiphymg MO, by 4, we obtan
2Ph(NO, v 2RO + ANG, + O
We can see that all the stoms are egual on otk the sides. We will now indscate ibe |,'||I|.'-||_'.|| states Tor all the
reactanis and products. Ala, for beanng, we wirle defla (A) above 1he amaw
Lz mitrate 1% a solsd, lead monoxude 13 a solwd, oxygen and mitrogen dioxide are gases. 5o, the final balanced

ciuation will be

2PB{NG J3) by 2PBON3) + AN0LE) + Ol

I Exercise-1(A)

L MIULTIPLE CHAMCE OV ESTHESS

(B} Formation of new products
CTIETEY {3 all the above

WIS 1% 3 OF Balbanced oguation?




s ALASOL D, dagh + 32

lells the o of mases of the resclant

irvies leme and

ng of oxygen gas um

| Hjuelac il

the todlovwing

L R v Lol +
s 2H, + 1,
TR .

ol mass

m ol malien

me and waler 15 ¢

niirse

(A digestson of food 10 ou
of ¢ * WAN WiheT
i1¥)
A
1% SHHEEET

What

I'VFE (HESTI
i
Why = 3 AT

Wrile & hals

AT s

i chomical

Rals

Lid] + [leat

Lha

s and products

haracternzed by

(Nl abaos

{13} change in ¢

as btain a yellow precip
{B) Polasssum satride

v chivaude

(B} bammang of fucls
| Lah

& i
Ry 1]

5 andd stcam




[ 1 € lollownsg innd s,
{ah Reachon botween sine and dilule
Pt

| sty

‘Hrarium <k
L SHIEET ANSWER TYFE Q0 ESTH

{1h Whai do yvou understand by the

I8} TeaCLamts &l

[inh What ¢

3 R WAkt 18 eaposcd 1o sanh

pas reacts wath oxygen on bumin

R

21 | g
TG Mg OEm

Salip AT

abe of B renct

o form carbon dioxsde gas and waber

{ .".".I"‘-.l.r.ll agh + H.OHP) 4 I:|:I|_'I

- H,0ig)h

3] v Fedbis) = Sibig)

it 4 chemscal oquals

(it} Polmssum
Halemee 1he
£m o+ 1
b M2, + HCI
Wl Bldpsinis

valaveT Slale with ¢

3 i

d Carn




Wrle a hals

cqpmatson For thiz r

oride

rile the chomacal roac

I g of sibver ¢

takien @ @ ching

1 degh which 13 placed

am mvolved m ke [oar

quicklmme

PO R Winle & Ba chit

I S or some Time. What will be vour obsery

-od chomasal o

macal re

1%, LS AMSYYER TYFE 0 ESTI

An

L

i K v MgUHs] + NH )

(iiay WH Clis) + Col(DH K1) » CaCliz) = MH b + HLOH “ Chig) » HCliag) + O

{v) ColHilmg) =

Slale e varnous char

WY sl |I.||l['-|.'|1'- when 2 do you witmessT What i the characienistic of this change™

50 lar, we have learmt the following spects during a chermcal reaction

{1} The soms laking pam m a chemical reacion are nolher cocaled nor destroved

(0} Adorms of o mem de nol change iAo aoams of an Chemmsent

In fact, the oo scls invelve breaking and making of bonds wioen Lhe atoms of dillerent

Chements o p ulll bearn msofe about the chemical B 4 chapicrs abesd Most of the

n e follow L1 dilTerent Iypes
2 De TS a1

Udsieon and reducion feactions

chEmical

1. Comhanation TENCHENS TG RIS 1 FEfctions

4, [aouable displacemen rescisom -
I. Combination Reactions

o comtbimation Feaciion oF o Comipesiitan Femcilon
A+ LB s Ak
b o 1 peesend moaar on heating and bams o form o

with the {a large amouant of and

Ihlpiz) 4

Eht

LELiE] 2 ".‘l_..:l.:ﬂ i) + Hest

I yoia ) combine

chemacally

ider the above reaction carefully, you will notice that two elemenis (magresium and o

e form a single product, that is, mag um oxmle
simlanly, calcim oxode rescls vigorously with water o lorm calewsm hydroxide (slaked hme), with the release
ol & lafge amouni of Beal encrgy

Calks) = HAM + L]

L =S

ag) + Heag

In the shove reachion alse. we see that two compounds (calciem oxsde and water), combene chen

product, that x, cakoom hydrooosdi
Let us see the procedure and observalmons of ts reaction

Che




"
* Take o beaker and place o few pieces of quicklm
wly sdd water ker

[ Mererve the ¢

1
You will obsérve thal sobhd ¢ onide | '
hissmg The white powder

coils of | = are il
The b

Samularky, an element and a compourd can react chermacally 10 form a

sound B form a poawd

with water. It ag L35 il

15 3000 Bhive (1514 "||_.'||.J 5 er and s conteni f‘-. Es W Ery (1]

—y s
-

-

G rEicl

with waber v slafed B

provluct. Such reactions in which

two dlements or compounds react 1o form a single product |5 called chembcal combination reaction or chemical

COMm il readcionm,

marble is Cal

s ol h
].lr!.'l.' A

2HEd

i of heat én

o] (cartsom] Bairfe o @ir on Beal

releae of & |a amount of hea

L

"\|:||'lh|_.'| biees i\ air on heas s with the rele

of @ larpe amount ol bheal o

3 - 5 heat

1) Carbom ms

1atien
d a ol

imcund of heal ©




Sulphar dhsxide ) b form sulplur

trionede gas with

- B Jonmy anamsonss gas. This reachon releases

Heat

» CH,OH
| Wl

sere by boren sodsumn ¢

] I Hah

with water o Torm carho
I |:_1 Kl
Larhaon deen gl Wl

Sulphur tmoxsde gas dissolvies m water 1o form sul)
o) * HAN

Dipdimition: 4
1 i evodlnermlc reaciiom

¢ il most of 1

M T o PEOpane

Beurm wn ir

LH AR} J | b | 1 + 2H.N5




Heal
Heal

l":».,"«l,"lr.ll.lllll S Jn |_"-.-.|I|1|,'|:I'|I:|_ Prossdss Al liveng CITIES I!-,'-,'-,|
v i order o survive and camy o4l vanous achvities
1 broken down inte simple s 1 iped 1o dhe
DR ||1|.' |.:||_J|_I'"|l.' 14 -
gh the miestine, In the
sehes "'"l"llll" ORY RN 1o M b alse Eesd B0
based thermal power houses for
METRY 11 s thas Beat end L i i pemoTaling eleciricity.

GHLUM)  +  Heat energy

selable matier moks, it produces heal enengy

[k
JSorm | o snbe,

decempasifiion reachion or g decoemiioaiion reaction
A ]

Decompossleon reaciien 15 e neverse of
eal, light or clectricaly

For Exnmple: W

Here debta (A) represents heat and Mnd), 15 the catalyvat

You can see that here one reaciant 15 dissocia decompaosing to produce two products on beating. Thas reaction
5 ||u,'.,| Fonr [ L cINE GXYECN gaEs N I|I-;, | Filainl

Let us see a fow mofc cxamples

Hydrated ferrous sulplare crystal on heati |,'||'|'-;].||..; leamy fumes. which o SE 3 » gospRer pans of the

Ledt fube and also prodoces a powdery mass. 11 decomposes to produce ferme oxide, sulpbur deoxsde gas, sulphur

moxde gas | that we had only one reactant and obtained four dilferent products
INEY + ] ) 14H.(




The feme oxpde = m ke em ol

fumses are due 1o the Itheration of wake

ke wiih @ tesi
Aame of a 1 burmer or =

lak

(dhserve all the cha

the gas evolved

(i) On fusth

i) A colmarless RS 15 ¢

o7 heating. the |

e, The smell = due

of crvstallisation v the Torm of sleam

o sulphur dsoxide gas

ik il O%ET I|'|:_'
DI LI

dery

olved that sr

decompasifion reaction

Mexl exomple 15 the thermal decomps

le re

Lead m
s the above reactson, the residue

s muchl

I above reachion 15 an cxample of
with the a

h by

mpicn of heat e

[ |.r.|.|| BFTELE T

kad monosslke) B reddis

sitiom of lead mitrade
& CFY stals]

anbion bhel

Ll

Brorwm w W Thnt .|I'In|,‘| % |,':||'-'.'. '.\.E'I-._'II cold, My

rmal decomposilion as it take

=1 fube ha

{1}

[m} The

1l Lguaty

» Sbeamy

v treraial




1

In y
that pr ily by the
illsisae

A reddish brown 5 evolved

When ibe £ TSP 1 1|'|||||r_ s d 1n i fdssh bhac

g, 1l bursts mio Hame, thedeby showang the presence of oxygen

Has I N

BN OO

:'lll;rl,l.'l'-. I“;I i -|r|_'-|| in

cury' arsd G

Alecdal oxide
Al

FnlMs)
K A
Metal carbomates {excepl carbonates of sodium and pot
I!"||_'I.I| Oles & n.'.nrl'-.n _jlll :|||,' fis
Metal carlsonate . Mletal axsde

Ll ah

.I..:|-|| ITHT 1k

gD

n) dee

Slcam

Carlson daousde

' |

cxamples

* 1% AN Imporiani

tion. [Fven Tai

. slaked [ime




Cackon dicocsde A remcis w ith whate b ¢ B Foamn carbson monoxsde wrih the .1|"'.-|l.'|.'|II|'-!I ol heat en

Cis) s 0

[whiie hati [

(&) Photo-decomposifion reactions
Lhemascal dec WP 1T IR cam D |‘||'|'JJ|_,,I'.'|I ahoui by ihs
reaction 1% called a phefe-dsrampasition reaction

Delimition: Ff

silver mmactal as ledt in the wa

wer with which

erve Lhal srlve
= stlver chlorsde

iwde o salver wodide, samilas

fasies 1o case of alver iodude

AR
Silved

Hlack and white phodographse hilms are coafed with either sillver chlor

wdide films are fastest and chlonde films slowest 10 the exposure of light When the light ol

.;.,| C1 4] ||‘1;,' ] .Jl_'|'|-., | i 1T ki
iy dew

Bl bow e

1'haz
ikms, silver

l;-.|'-..|l-c...,|




(B) Electrolytic-decompasition Reactions

Anather Kind of decomposiion reacthion takes place with the absorption of elecine Such reacivons are ¢alle

 with the ¢ 3 | are cailed electrodytic.
decompoTition reaciion

lnke a transparent plaste mug Deill two holes i ils hase
Lhypcasn -_
Insert iy 1 1% each having @ #in hale m ihe

dnlked P z. The holes v the mubber

the carbon rods (o pass

Break two wsed 15 dry cells and take ol the carbon mods
tromm them. [nsenl ihe carbon fods through the boles of the
ruhber stopper as shown m Fig. 1,27

{ {
¥ ()

i |_‘||

lake two graduaied tubes and OF iBem with acsdulated waler, By placing the thumb on the mouth of the fesi
tubesi, invert gach of them m the acadulated water m the plaste mog Adjus each of the best tube over carhon
rols as shown m Mg 127

Switch on the eecing current from the & %V baflery and leave the ddurbed for I munuies

Mlake your chservations canelully

fad Light a can Lafk the tube i an mverled pesibion from the cathode and boing 118 mouth o the
flame of the candle. Y ohserve thal the 5 hurns with & “pap sound and ibe camdle il
This 15 a test for by £n g

(b} Take a ghowing wodden splind. Lt the tube i an invertod position from the anode and introdwce a glowing
splimt im it You will observe that the splint bursts mbo flame. This is o test for a0

electrosdecomposibion reacteon can be expressed as follows

o sodiom and chlonme on the pass This

al Iroam 88 ofe (fock 2all)

Jimlsh

Chamistry bor Cla




Fused [malten) lead bromide decomposes inlo besd and bromane
Pl " 1 |_-.,-::._._.J'||:_-: . ¥ 5§
Fused head bromude Lead {af
(n passang clectse current through

A0 000 Ehecena corrent

SAMPLE PROBLEMS

1. A solusn of substance "X & used for while washing
[0 Mame e 1K) X' and white s lormula
(i) SWnike the reachion of i a8 "X wath walke
i The wiange "N cide (guecklims: chioonal. lis fomaula s Cald
find Calizy = HON M o ClOHAsY + Heat
. Why i double amount of gas collected i ome of the 1ea wshes i ibe ¢ Iysis of w eXpenment’ Nams
I|||_' as that s -.,..l'.||_'|.|.,'.] ([ 5] I_:-!H_:h-.:_' TR
H, pas i collected oo amount dowshle than that of oy gns bevmase ons mobecule of water (H,0) contains
two hydrogen stoms and one Oy gen abom ’

l1l. Displacement Reactions Ll.'@ q
Delimition : When a mone active clement doisplaces &
reaction ihat lakes place i called a displacement reacthon

A - | B ¥ C

o3 dhspleoes a meclal lower 10 melal activity seres (mom els 1on Compotind

Amangs 1he common metals, potassium 15 the mosl active and gold the least sctive. st of matals given below

shows therr reaction i the decreasing ooder
Reactivity Series of Meials

Potassium . [(Maost reactive metal)
Sl M
Calcim La
These metals are  |M i Mg
miane reschive Alamiminm Al
than by 1 Fing i
lgon Fe
T i}
Lcad I*h
|Hydroges]  [H]
i T
1w tham ] Hg
Ap ¥

A Least reactive metal

Chemical R ns and Lgu




Let us dook al the follvwong exemple

In the reaction. the

{ gctive metal iroa displaces
solubion, hence it 15 a dsplacemssnt reachion

Mo resction lakes place, if copper metal B placed in femrous sulphate solution, because copper

than sron m ibe metal achivily seres

Fesi v No reachions

Take 10 ml. each of saturnbed o sulphate solubion
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Fiace a
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Four dilute sulphune acid in the flask, so that of
are completely ammersed

i the nubber stopper and wait for 2 manuies

n are formesd 0 the
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utiemn, then silver metal
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metal 1% covered with a deposit er and the solution b % hlee on account of the formatson of copper nabrale
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Simmalardy, metals Like lead, won, e, alaminmm and magnediwm will show displacement reachions with silver mitrale

sofution. becouse they are neore resctive than salver momein] activily semies. as 1llusirnted by s given belo
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* (I heatng, copper axsde reacts with magnesiom poawder (metal) 4o foms mgnesum oxde and copper metal
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IV, Double Displacement Reactions wecrsce:
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Teke o clean test tube A and pour 5 ml. of sodsum sulphate solistion n i1
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When an agueous sodiem Bydroxede solubon (colourless), 15 added to agueouns copper sulphate wolwhion

(bEuey, 1 forms bluee precipaate of copper hydroxide
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When hydrogen sulphsde ! vitate of copper sulphate
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. Iron 1= more reaclve than copper, hence 1f displaces copper from its zalt solubon, The reaction lakes place as

Why does the acodour ol copper sulphale change when an mon maol =8 dipped in 1t
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As we can nobce Irom ke reaction, the Mue copper sulphate soluton will tum green due e the deplacemeni

reaction. Irom will displece copper amd P fermows sulphate soluiton whach 15 green in colour
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i, Fe,0, + 24|
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V. Oxidation and Reduction Reactions
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DA,

The oxidaizen of a subsance takes place when
¢ 15 addition of oxygen 1o o substance

fiih there is eemoval of hydrogen (rom a ssbslance

vgen of removal of hydrogen 18 called an oxidising agent
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The substance that causes the sddinon of hvdrogen or removal of oxygen is called a reducing ageni
ot imponant rediscing agenls are active ma iHa, K, Ca, Al Znj, hydo

gen (H,), carbon (O], carbon
¢ (CO), sulpher dioxide (30,) and hydrogen sulphide (H,5)

Let us look ab the reacon ol copper metal wilh oxyvgpen (bimmng of copper m ar)

In this reaction a8 ox [ T, 1he . COpHEET i

lake a hard glass qube M cm long, 4 cm in deameler and
open at both ends, Fix this tobe in horicomal position in
o laboratory irom siamd -._'|.j!"|l:'| as shown in I‘l:._' 1.3 1{m)
Fizce 2 g of copper powider {reddish brown | calour)
m a small walch glass and then memoduce i1 i the glass
ke g5 shown im |'|:.: 1. 3liak

L lose both ends of the glass pube wilh mubber =

whech glass tubings are inserted

Hea the aaich

Fig. 1.31ib): Reduc per oodde [
ms it pganal redklish brown colour
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Copper oxide (hlack) Water
In the above reaction, copper oxsde 15 reduced to copper on account of Lhe loss of oxygen
Sade: Inoany oxsdation-reduction reaction, oxidation snd reduction take place amulnecusly as illustmated bedow
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vuidized : Subslance neg

Ing agenl Ll Reducing agent

Mnlh(x) t 4 y ! b+ dH,

(i HL ; ;
Here, T : Mnia,

O icdisan Minid, i HiTl

lgisd) + Oylg) =nMglish
: Ie
I RAENS we 1ks oxidalin tak
Here, Substance ondeed - Mg

[BEAT: apenl Ch,

ilace,

(tp a= H, v lodes Bdrogen 10 Bromane, thefelare, 1S oxidaieon @mkes place
(u) &= By, gans hydrogen to fem hydrobromee aced, therefore, s reduction takes place
Here, Substance oxudised | H.S Substanee reduecad Er,

Unicizing agenl B, Keducang agend H.5

In the hrst cxample, whore copper was reacting with oxygen and in the example of reaction of sodium and oxygen,
; that the metal atoms were simply combining with oxygen. To undersiand the concept of oxidation reduction m

such reacti we have another concepi of oxidation and reduction in terms of metals and non-metals. This concept is

{1} The addition of a metallic clement (or removal of a non-metallic element) is called reduction

[n¥ The addifion of a non-meialbe elemend (or removal of 38 metallic element) 15 called oxsdation
For examiple

dMals) = li:I_.I.L_'r —_— '.‘.‘iu_.liZH (1]

Here, a5 sodium (metal) is being added 1o O, gas, hence O, gas is being reduced and as sodium = gaining oxygen
(mon=mietal) ot 15 being oxdised
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Subsimnce ovidised @ Ma

Ihis 5 because M 13 changing imlo MNalk Uxygen 1= Boing adided o MNa metal, Bonce ot 15 Being axsdhsed

Subsiance redued : ”:

hecawse (), 15 changing mio Ma, 0, A metal atom 15 beng added 1o (3, beang reduc

L. Whech of the statements aboud reaction below are incomect”
PPl = Cx) v 2Phish = Clkig)
(A) Lead = gething reduced () Carbon dioside 15 geiting oxidized
() Carban 1z peiting axidised (13} Lead ox 1% peinng reduced
lThe imsirect slalemems ane
(A) Lead s gettmng reduced i3y Carbon dioxude 15 petting oxidired

W reaction
Addipon of oxygen | oxidalion

2P sy o+ Oix) 2Phis) + C{ig)

Kemoval of oavgen | reduchon
Hence Substance oxdised O
Substance reduwced Phid
g adising 1"l h

black coloursd  compound Tormed
wms, (1) Shmy brown coloured clemsent X =2 copper metal (Cu)
{1 The Black coloured co il oarmmeed s Ciel)

Mowllix)
Hisck

& OXIDATION AND REDUCTION REACTIONS N EVERVOAY LIFE

Corrosion of Metals

Corrosson of melals 15 an oxdsison PrOCESs, L OTOSN 15 basscally caused by dbe maoisd per IF the monst sar contams
carbon deoxide, hydrogen sulphide, then the process of comosion gets ratod. Let us discuss aboul oofrosson of
0me ommon mclals

d. A shmy brown oodouned clement X on bealing in or beoomes black m oonlour, Mame the element X and the

an af lmers o compolrdy, such ax meleliic avides, mel mdrorides ar metal sulpaides on dhe

i It called covrosion af metals

In thas process, metals are caten up gradually by the actvon of ar, mmsture o a chenical (acwd o base), The maosl
oammson example of corrosion in an everyday Life 15 rusting of iron
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4 & metal that 15 used exien ng b E 5, rails

WAL aisl J
called nsst. Rust
||'.|I'-._ ! I'n.-- 1 o laver 15 [ |

and many other an
foals
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=l for

attack of mois aer o form more sl Bod not only corrodes aron, ot weakens the

y atriclunes, thereby causing greal economic |
dFalx) + Wi + vl (N} . 2,0, vH
Ty Wanet

jest wbe [Fig. 1353a)] pls g ol andydnous
narl. Put & stopper of the bl ebe and place 11 assde Por a week. The anhydrous ca
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Fill three'Tourth ithier 13 tube with water [Fiz. 1.33]
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docs mol rust. Thus
CHTuEe PR
Place a shimmng nasl ;oa fest twbe [Frg 1.33(c)] and Bali
fill ot with tap water, Stopper the ted tube, Afler o week 1t 58
seen that the nail r Th selisde © air wmd
wurfer (modst airl both are necesary for maing
{ |
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& mad [ulhliad, won dosss ool st
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ib} leom as found 8o rust m natural watee, 11 becanse, natural waker

svention of Rusting
Kuzting of wom can be preventod, of moast amr 18 nod allowed 1o odme m
with 115 susl: Follovwmg methods are emploved 1o the prevention of rusting
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, Al
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Ename lbing 15 the process of bakieg & maxiune of sl

o the surface of ron 2 high lemperalome
x5 bndses of conks shoves. medn Iors, Cuges ','||.II|."-. wiash basi 5. TIC.. e |'I'.II'|1I.'|:-.1.|
given a protective layer, becsuse it
d froem rusting by coating them wath a thm |

% them

o through heavy rollers, when mine mek
won, The galvansed ron i exlens

tubs. won c angl suiicases

an arom with 041 to
v due to which il does nol mist m most aor, Such a ample
siminless steel Stainl weg d for 1

1, il develops a
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L0 IS 8 mre 3l : on i the clectrochemical semecs. Thus, m case ol
fest. Rusting of imon i= prevenied because

. Zimc will get oxidised first. Thus, as long as mine is present, masting of iron is pol possible
2 Finc combines wilh n b form zime oxid v 55 Bughly sticky n nafere. Th
1

i fogms an um

Corrosion of Other Metals

The position of copper i the iy series i\ bel I ind hence 1l 15 nal

ped o corfode. However, sl 13 Tound that when obpe

made of copper are kept i moist aif, containing
aled with a iina -

s copper carb
l|_.| W
Ex |14,'|,'r|-.| i ||'-III.H‘|-:_' [Ei
ks 1= b

¥, the pipe hnes and boillers made (nom
tiansum metal do nod correde and hence have a very




such as afwmimiem and zioe are
exp o corroide m the same way as mag ; - uiteally laver of oxide s
Forrmed eir sarfaces, 1 stops. This 15 b thear oxnde = wery sticky in nafare

hende, Torm an impervious laver on the metal surlace, whach does nol allow air and maasiure to come m conlacl

| hgis Cofmosion comes 1o am ¢nd

Rancidity ns
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kand of cond
:f with air

e added o Pood cooked @n fals. [hese
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i), underga a chemical change, with the absomplic
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sical Ieacs ¥ % wodid 15 called a word equation
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s
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1 form & sing v compoind, then the chemical
v i called oo exsibhermic reaction

chat ke place o called & ehomecal decampodition r s

&= On h{ating, &0 85 0 borm Dao of mone subsances {elem of compounds), then
ccampasitien reaction

| thal proges ith e ol i Called mn endeihcrmss road o

| cal reaction i which a compoand & RIS i 5§ v an the absorpbon all hghl encigy & callesd
phale-dog smposiion Feastiocn
% i i [
When a morc
& chomical dnplacemeont reaction
A chemesal e ch two onk compounds 1o their ag
fodm bW Dow i called a chemical double disglacemenl reaction
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Reduction of hatancs L & wihe B

Formatson of @ layer of undesired nounds, such as
ol motals 15 called cormmion of metals

I W Coiversion of wom anio Fydrated e

The flaky, mon sticky brow ]

B Exercise-1(B)
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(D Thew are matalloxds

s A, B and O
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By writing a ©
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Completc the mess
(A} PhibCd, b iag)

& I Wogh
(C) #edap + H,

10 )
De¢oenposshion al feious ar

Ideenluly the Tedisg

b AN ) + SHLOE

§} What = obs .
) What type of reaction & thes™

{ui} Wrie & balanced chemical cquat

Why i decomposalion reaction called the oppodite ol consdunati

In the feachion gnes Below
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FERCT
Whal =
W hai

B eanckhiny™! |

Sibver amicles
and § | In open

Whai s an oxidising Eenl” vy hat hag

chi al o &
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b Fhl.icd +« KN (vE
FI|1:I + H,1¥]

Eeht in B Folliwing

a% x and v &0 the Follewang
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(By Cuix) + 2Agd

. W L) v U0, g b = xish
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e El IS
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aie, a wihile precipsisic
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od ‘when a sohaton of pod

3 adided ko a sodutson of lead nitrale m :

caction” Explam with exampdes

H.dg) + (1)
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. Explain i

n thal has @aken p

w 1he abave

cal atale ol e FelcLanl

i aparshely

i for ssEme LI, W coppol veisels lese thenr shiey brown usfaces
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enl in air with which these metals resct and write

o] lesd rodede

{15 added 1o propanol? Explian with the help of a




b prochacty (ofmmsod w v gllane burns i af Wole the balanced chemical ogquation for the ica
& o eaeTgies hiberalsd

e jodsde solubon i added to a solstion of kead (1) nelcade on & lesi fube, a peocipitate o formed
colisa Gl this procpitale” hame The compousd procipelatod
Balanced chermial oqaaisan [oF this featng

List two Types ol resciions en which thas reaction can b placed
WER TYFE JUES]

irvh Flasis

fich Clulir

ainl
I.1|r|.':_.- ILHTEL]
et al the ol
¢ mlal desplaces a b

When an sctive metal displaces hydrogen Froen delute sulphunc scid

us. sl solufien

When two clemonts react b0 form 8 compound
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- (i WAk id) = S alx) o W Ay = SalH )
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s of this r ' Explain
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What is wribe T nasls
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ers halps
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Acids, Bases
and Salts

INSIDE THE CHAPTER

1 g iCabors F rtanie ol pH in Ewaryday like
2.3 "
310 rarew mdlenial Tosr chemigals

211 Sosdium

ared haset

o ke sodutions

INTRODUCTION

You have leamt i the previous
them. Conversely, the food mastenials thai taste
Tou also kmnow that, ol vos
problem of acidty alter o wour mithe
you bakmg sods <olution - 2 soky w0l
Surely, she did have the knowledge that baking soda
scuitom has the capacily b nallify the effect of ithe
acel produced i youar stomsch
Comnversely, of vou have hatfer asie in vour moalh
YHE BEC EIWEn !-._
cacess base in your
Ihere areg ; i planet
They all are m & number of ways. Une way 1o classaly them i haswed on the prope
Cm the basis ol chemical behaviour, all compounds can be classlied o the lollowang groups

" Acul * Hamey * Rali

Ackls and bases ane eviorywher 1w boods contmn aid, like the coirc acid m lemons and the lacie aced i damry
products. Lleaning p h and ammonaa ane bascs

I|'||.: [ o i 8 |_'|'r;|l'.||.._|! :-.|||'n!_..1||.,'|.' I|'|.1I II'.-|_|-.-., aes Ihl_' nakureE of
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2.1 ACID-BASE INDICATORS

{ :|.|I!|.‘|I ik K I|.| or a has lkali COTLh
: ] L oarge emeed B8 Ackd-Base imdicators of somply as amsdicators. An mdic I colours an
acedec amd hasic solulsoens

l. Litmus
Limnus is @ natural dye extracted from lichen, a plant belongimg o ibe Thallophyre division. Litmus solution is
e the limas dve in desillled water and Arally |i|l-.'|||'||: 1hse 1Ecmn

Mewirzl itmus seluion 15 |'I|I|'|'||-J
g, B 18 wsed a9 an anchcatod bod L acud and Bases. 10 &
3 Calod bod & i % 0l &

4 tedl 1d aceds apd Bue 6 Bases
N idicator [0} Ing acids and bases 15 Iimas. 1D can be us

Blue litmus and Red imus

in ihe foam of & solelion

(i) A base {or alkali) changes ned Iitmuas 10 Al

Bt papeET Sl Fig. 2.5: A hade g

Lt us perform the followmg actnaty

You have been provided with three test tubss, One of them contains distilled water and the other iwo contain

an achlic salution and a baske solution respectively. IF vou are given strips of red litmus paper only, how will
vou klentify the contenis of cach test fuhe.

SiplEisn

1. Dip a strip of red limes paper into cach of the test ubes. The best b in which the litmss
14 @ bases sodutbon. Reomove this test tube and label ol as basae, The remainng two sl
and acid

saper tums blue
“onlain waler

2. Take two red litmus sioips and dip them in the already Enown basic solution, so that they tum bliee

5. Hemave the blue Inmus stnps and place each of them motse fremamang two test fubes

4. The e tube m which the blue strap tems red 15 scxdic and the o=t iube nowhich i remaans blise 5 dsiilled water
This was the use of the stnp foom of bimus paper, If you have himus solution, you follow these simple stieps

* Add 3 drops of the indicator solubion imo the sample soluzon with the belp of a dropper

* Observe the cobour of the solwion

Il. Methyl Orange
study the acison 3 w3 such & methyl o
cosdoair b el } I also shows G very significant ¢
: mn acidie and ba

{1} Methyl omnge indicator gives lour 1n

(m} It give colour i barie alulen et o S

Acads, Bres




Ill. Phenalphthalein

our e hasic solulon
Iphthalein andicator remaems coforriess moacid sol

() It paves piok cobour m Bavie solution

Iv. Natural Indicators (other than litmus)

There are many other natural matenals oblained from the plam
ned o o plrats such oy Hvaromges, Petumie and Ceromiom,

the presence of acids and bases m solohon farm

Far l.-'|..|l'|1r|||.' the flowers € 2 plam are usaally blos oh tum Nk N ihe presence 3 base TanmesEnc
N curry, stans whale clothes y slamned choth 15 wash 1 Soap, winch 15 basic in naiwne, the SiaR Dums
roddish Broawn. The reddish beown stair in becomes vellow when nnsed with a lol of Tresh water Why™ It s
lurmeres &5 as an indicator % o reddish b onar in e p ase. However, on nnsing v
fresh waler, the base in ¢

Red cabbage leaves are abso n T The ed
odonr. The red cabbage extract remaint red i acsle &

£ Aalurml g K. £ Cabhape i & nahatsl indsCabdi - 4 i Hikpe Enlragt

V. Olfactory Indicators

It 5 & substance whase smell vames depending o whether ol 15 mised wath an acwdse of basic solubon. The cha

wl vamilla extracis

cannid be detectad. An saidic solution does nol

Wanills aractensise p RIS iin ns sadded
16 vaml i bract. the charmaclandis & 1 his. A e wolubion
ik the smael
Another acsd-baze mdscaior 11 the “Universal Indhcator’, We wall duscuss o ksier
in the chagiter

clory Indécato

V. Effect of Acids and Bases on the Common Indicators
Lt us [ m the Tolli

. T S




Hlwe hitmus solution

FFhemoiphithalemn solution

Wyl O ANge LA

lgie hedeochlone aced (HOCT) selsisn

Delute sulphune acid (H,508,) solution

Dilate nsim wl {H™CY, b wolution

Dulae soctse aced (LH UUHE) 108

Diliste smvmoniam hydroxsde | "'-'l|_.| ¥H sl
Il soxdsum hvdeosade (NaOH) solution

Delste calerum hydroxnide [Cal(¥H )| solalion
Delute magnedum hydroxnde |MgpiOH),] selston
B el nehes amd B droppers

Arrange B test ubes and label them as HCL H,50,, HNG,, CH,COOH, NHOH, NaOH
CalOH), and Mg :
Four 2 ml necal solution in cach of ihe
blue hitmus to all the erght test abes. Ob

fhe able bs

Blue limus Hedd Bitnwus Phenalphthalein Methyl orange
sodlutionm wolutinn sodulion slution

sample chemicsl
Ixbuie HCI Had Lnlopbeas
Mhbaie H.S0, Hed Caolo
Dihwte 3k, Rod Caolousrhess
Dhluie CH,COH0H Red % Colowmbess
[iluse WH,CH1 Blue
I hlute MeuliH Hlug
Dalute Cat O], Blues Blue

Dlute Megi (1), Blue Blue

Thus, o conclude we can sxy thal indecaiors <an tell us whether the substanes 18 acudbic or hasac

SAMPLE PROBLEMS

1. Yaou have been (kLA ided with three best tabes. Oane of them comtains distilled water and the oaber two contain an
aculsc solubion and a basse solubion, respecthively. I vou are given only red Inimas paper, v wall vouo sdestaly

the conlenis of cach test tube”

ins. Take three sirips of ned limus paper. Pud one drop in cach of the given solwions on i TS

il I\h|'|||.'i'| [HTTE r:_-|I |t imin |'||'.I|.' it A |'I.'|'-:|_ soludbon

Acids,




Dvidie the Bloe himus paper formaed here o two paris, Pot one deop esch of the atber two hguads separately
an these two meces of himus paper
* The sobution which turms buoe [imas paper red s acidic solubion
* The solution which
L. Whith one of the fol
(A} himus 1) Rumvmene {C) vanalla essence (7} petunaa

kms, () vanalla essence

2.2 ACIDS

The word sid 15 ken from the Laten word scides whech mesans, “Sour” 17T we col @ lemon and ste i, the lemion
has o sour ste, Ths sour tagie of lemon 15 due to the presence of atne aod m il

o I|I|,'||I||,'- 10 THl L ol O] T ||I|_' I|‘||_'|II'| that vou

of acids and bases in 15T, This th e us

cripes of acuds and ba

pell e s o, s 3R WY i .'-"'""lII“I. e .rr_l'-lfl"ll_ﬂ'-l.‘-l'l' faps |"|H'_.'
that Avrrhenus acads ane uhle 1m wabker, We can diaw ihe bod
v, aral anckd iiEonimiE d8 Waler pnhim.'l'r:l:' hpdragen roms”
M. H, 0 . Cliagh
Waler Hydmomum wea
HALY 15 Fpdronium son which is formsed when an acid is dissolved in walcr. H iprobon o ecid) combenes wath
wader fo Foamy hvdromiom son

We have already seen the efleet of acwds on dallerent mndicators. how we will so¢ the strenglh al ac

Strong Acids and Weak Acids
All the acids can be divided imo two aps - stromg acids and weak scids
(1) The acwls which completely dissociate inlo wons when diszolved 1in water are
called stromg acids
(i) The aceds which parally onise when dissolved i waler are called weak
ncils
Hydrochlonc scid, sulphenc acid omd netrsc aced zre strong acsds
a0l formee acud, abne acid, artance aced and carbonac
acid are weak woids
The arganic acids penerally “weak acids” mmern] scids ally st
acids.
Ihe scids aobtamed from plants and snemals are called organic acids. Acetic acid 15 o Vinegar, cilric acid @
preseml i citnes fnots such s le anid oramge, lactic acid s present in cerd, fertaric acid 5 presend | amanind ad

uninpe grapes. oxalie achl is g nt in lomatoes and formbe acld o methanode achl 5 peesent im aml sting €

acids are weak acids. These acids are safe 1 and drink




- Aritie acid B PBowind B viniga Fig. £.1%: FaEd 3 i CASTII SLHl

"-.I'-.|_'|,‘| Frioam I:|'.._' L] % ol Ihl,' |_'.|:'!|'. are |.:_'|||,'|.| mimeral ’I;'IIIIl nese Ere  mas-mrae .||_':-||'-
Hydrochboric acikd, sulphuric acid and nitrie acid are the theee most common mineral scids, senirabed muneral
aceds are very dangerows. They should be handled with care. These acuds shauld never be toached and tasted. I reguined

e very dilute solutions of these acids

Phesphoric agid (H PO and carbonic peid (1,000, are mislerately weak scuds

in waler are poor cosducting doe o centradion of HLOK {or H") sons. The solut
| the i

Concentrated and Dilute Acids

Concentrated soids, as the name 15, confmns hogh amount of the acid
|_.r|'-.u||1.-._'|] i AT NS I|.||||_|I|‘;-|_' ol Whler ||||_' SETEOURIL Pl N Skl i9 IJI_'|I|I'I-..'-;] A% 1N
conceniralion. The concenlration of an acwd can be decreased by adiding water 1o it
When waler 15 added i0 a concentrafed zoid. a dilwie acid 15 formed. Thos, 5 dilute

acid confains much more of water kn ki

Hl o

slirrmg Brabrr conderung s
When an aced {conc 1.1%: Adding io e acid
wiolved gradually whech = & bed by dhe
weabeT &n ming also assists | belter
absorplion ol ercrgy
If, however, water is added o concentmied scid 1o dilaie 5, then o Lerge amounl
of beal 15 evolved al once. This heat provades a 1ol of energy 10 the water and due
to this waber pets converted o steam explosively, which can splash the acid on us

and can caise aoid burms




Assess Yourself - 1
Whai do vou undersiand by 1 and minenl scds!
Whal coloig & e ety | 18 posuredl anle 3 Bassg sodilenT

What & the effect of an acd om methyl orang:?

Litmiss 15 6 nalursl maoabor, MNEmE W rdlic 1
Why dosss & [ i1l

Mame the munemal acid presenl m our s

1 appled o sl
How 13 scsdity ©

gl wh

1aich

OR0]
el 5

Properties of Acids

features of aculs
¢ sour taste. All the ¢

(1h Acwds turn ¢ hitmus red
Acids turm
{111} Phe

waims. Aceds are hasmlal Tor me
are kipt in. Acids hik

SHCENLE MO d0
warler
paiiy

Let us se the dis

For Exampl
CH OO0 )
hoots: soud
H.CO ag)
ol 1 1 M N

LEhmk &

Maxiag & WAReF I8 O DT o goid 15 o

(led difufion and the product 5o ob

0O (agh

M L g
Riarbonats on

d i5 @ il

Iilution results in bowering the amount of Heg) ons of an acid per onit salome,

For example, if | mole of HC (365 g) is diss

Heowever, il 0.1 male of HC (165 g)
Mow, amongst HCl solution of 1 mell and 0.1 moll
ed o | sl usdon

saluiion LHHTIR il

-:_'l.| 1A DIg |:I|'|.' of waler s concentenbian s | mal'l
i3 dissabved i one Libne of waler i3 condenbrsteos i 0.0 maol'l

the solubicn wath concentrabion of 0,1 maolfl

acid

15 i




Hydrochlane scid (HCLY, subpbune aced (HL S0, anee acsd (HNCY b and perchlone send (HUI ) are strong acids

Thie solutsns of sfrong acsds m water kave high electineal conductivity due o high concentration of hydrogen

o (H™ Y i the solgiton. The salutions of “rong cids contsin only lans

L P eI F T T T ITE T HIUME =tHe i Aol 080 sl WY NI M REET o
frow acias (0 the forme af Iy en s, The metals combane with the remaimng part of the acd 10 em a
compound called sab
Far &k phi
Mletal A - Medml sald Hydrogen
£z} ol . ' I
Lt us pertorm dhe (ollwaing activiry
* 2t up the apparsius as shown o Fig

Inv i hard =0 fube place o of (Bree pie of granulaed zmc
Pour 10 ml of dilate sulphunic scid by lilimg ihe r ek

cork

Wi | huhh = [il g 1 the sarface o

e | d im the

huhblcs

When the hirst Tew bobbles escape, brng the flame of a burming candle near ane of the soap

1% with a “pop™ 1 - i From thas
W ¢ geas evirlved disr
sulphunc acid 6 hydrogen gas
You can repeat the expenment with dilute hydrioch

._|.|'-.1| |1r|r:|:_r:_-|_' |'|l||_1r-|'__.: ¥ |:'_._|-|

Salts




d. Let ws see examples of olber metals as well

W) H,

Drlgiie mmernl ncsds (HCL, |t.,:"i|.:l_.l or arganic ackd (CH,COCH) react wilh active me

alumanaem; zing and mon o form their respect

I':1|.'L'.|'-| such ns COPERT

MOTES OF O
# lioricki i
Metal carbomabe or + Al
Medul hydrapen corbannte
Examaple: a0 ix] v JHK
L Iy

n gas

Wiater + Carbon deoxpile g

corrode (ke oonlainer

react with the

HIPE, '.|'Ir'!.

Yol s have Seen peog . K thetr e

beass -.'|H'-!|.-I||.! weikels coabed with el
Why do they do so?

When we ook food in ibese vessels wilbhout the

coating of kalai, the organic acids

prese




Clamp the hard glass fest tube m an won stand and fix a rubber ook contmmng a thistle fumnel amd a

delivery labe i\ s mouth as 2 i |

Powr 5 ml of dalue hydrochlone sod from the thisile funnel and observe keenly

You will ohserve thal a vigorous reachion lakes place with a lor of eflfervescence and a colourbess gas s
Brven ofT

Pass the colourless gas through about 2 ml of lime o in test tube B oand make wour
abservalions

¢ ihai imitially the lemewater wrms milky. However, as the passage of gas 1s continued, the

A1 r-|.||,'|.' in the hard |:|.|'-.'\ tesd twhe A and test b B
Hemction im test fube A
3(5) THC | ag)
carbawaic Dhlude v

Hewmction in fest fube B
{i} Caif

milky. The malki

CaC(yis) ¥ : ¥ COeh ; Ca{HOO, ) (o)

L acwam hndr cartengie

= of carbon deoxide reacts with mzeduble calomm carbonale arm sauble clomm kydrogen

carhonate, and hence, the milkiness disappears

. I"l.lll.'a_ ||' |i'r: BCLWILY IS5 fdpd r_:_-...] I.'al':ll. uu_|'.||."|l ||'..-J|'|| _-.|rh'||'|._-.||_- all |h; .||'-|_|'|q; -.||'m.':"|..||||l-"|'-. 1.|L-:_' |'!-|.|-:_ C ||I|.:

reacison betwoen soduem hydoogen carhonabe and dalule hydrochlone acd i repecsented a5 under
MaHCO  x) t HC Ny} g H.CH

carhorats Iy

il + LR )
Wy Carbon dioide
7 il
hwdrochlonc acud, mitne a0d, sulphunc acd or acetic acud; a metal zal, water amd carbon droxide are

I d. Thas, the resc can by e as
Thiere are @ fiew CXET for this kimd of reacton

£l

:'..Igi,'ﬂ NS -

Um Cal by

Lihy
L artaon
LEh

Nilry acud

2l gy

MalbO0) s i HClimg) HL.EMT)
BT carteais k kT ace B e - 'mier i arbam




iy ar 3 p i T
encral, neutralisdon reaction can be wrilien s
Apid + v Sali + Waler
It has been found that all metal bydroxides (bases) react with all diluie aoids o form their respective metalhic
walis and water & the onlv |'|I|'|-;|| =, It is uselul o rememiber that
(1 Hodium hydroxde and polassaum hydroxide are soluble in waler
(i Calomm hydroxede and ma; mm hydroxede are partially saluble in waler

(i) Al ather metal hydrondes are insoluble in water
Meverthebess, all metalle hydroxsdes react with acids 1o boem thear re tive metallic salis and water as shown

by the fndlowing chemscal equations
Wietal hvdronide . Akl Wetal salt Water
2H LK)

AROHs)

A barminiie i e

A lirasinifm chlaride
Frl U050 N ] LS00 )

Fine trvdrowide

he following experiment will show us the actual cause of the reaction
|.I'£|_' i -._'|u.l."| = & aml LU TR 4 ml of |,‘|I|I|'.|_' "r|'1|||'|||.|1 ‘.1'..,|r|-'-.|-._||,' '.l'lll_ll.l:.'l

lo the soluion add 3 drops of phenolphithalein
silabion amd shake the L% i tube. You
will observe the % o the solusn urm pink
i cisliour
ow Filll & Rl with Byvdrochl and mid
few drops of 0 in the above dest iube &1 8 time and
shr ils comenls
YWiou will )i that &l some pounl the contentd ol
the pest tube Become colourless wih 1ast two drops e
the mowd

z 1 14: NeutraliaBon of 5 bate with an soid

« acsd has nallified ibe effect of ibe
_ s L |.|r|'|'-.l-.||,'
& Iew drops ol = m bydroxide solution o the above test ubse

Yiou will ohserve thal the pink ur reappears. 1S bocause, sodmm hydo 15 presenl in enocss




Ihe chemscal reachion taking place 5 represented by the followng equations
I g HCE HLCH

acid reacts wath a base (metal hyde sl and waber

1§

||‘||_n_ iy i E - .+ ¥ ||,'||_| CHlk I"-: WTIILE
Metal oxide Aci Ml salt Water
HO0)

Wala]

We will now perform a simple acirvely b wiiness the reaction of melal oxsde with acwd

* Take a beaker and pat | g of capper oxide (Cull), whech
15 Black m aokoar
Add 20 ml. of dilute nirc acid 1n the beaker and e ks
C{HV LS with 3 EaEs I o o AN es
notice thal black colowred copper oxade
v dussodves and & 21||.|._--;5|-,-1-|| e TSI II|'-u.-.l|'lih.'r
{11 mbrale a5 lormed
IF you repeat the experimend with any other metal oxide R RCOry Ol Ot Ly
and an acwl, always the melal oxsde dissolves 10 form is sali amd waber
= Few g RaEmHes « ms betwern metal oxi el acids
y 17 P, | + H.AK
. Lead (10

Fell

IR

Water

H.CH
agn - Wakci

Imporisnt Sote: We have already fated that bases are mettal hydroxides, whach react wih acids 10 form metal
sall and waler as the only prodscs.

Mow, we have leamt that all metal oxsdes also react wath acuds 0 form metal salt and water as the only
prochects, So, metal oxedes should also be bases

WHAT DO ALL ACIDS HAVE IN COMMON

HCli ey
18k

and Saley




When hydrogen chlonde sonises in water 11 produces. hydronium 1an and chlonde woa
H. 500 {agh JH, 040

Wk
ET 1 |'|r|'-|‘|l:{|."

LK)
Waler

H.O4 1y

Waler

When nitnie acid smises i waler 1l produces
jon and acetate wn when

5, from Ehe 3

sUS Sodution 1o cach of these test fubes
ad fecord your ohservations
Colowr af Litmus
Before adiding Afer mlding
F thajus Hlike Hilue
lucose solution Blue Bluc Ko change
Sglphuric scsd (dilube) Hlue Blue litnvos hems ned
{ s Ethamod (CHCHOH] and glecose (U JH 0]
acid {H,50,) + - % 15 that mat all
This kappened because 1 and gluc produce H¥ag) in

acide charmacier

Acids do not Dissociate in the Absence of Water rrescana

T mnderstand thos fact, bet us book @ the follwing activatby

cid -IH-.:";”|| You will
that a pas il eviol This gas 8
en chiorede (HCT, To fesi the aodic

tHue litmus paper
experemsnt using a moist litmus paper mobice
gihe chamges amd record you chservations

5
=

CONRIET

Iy

W ATAT

n Balkire
wdl Show




Wi abserve that the dry hydmog shlorde gas (HUL) only turms the monst Mue limus paper o ned

This happens becouse acids dissociate indo ons only in the presence of waler S50 we can say thal acids show aoidic
sehaviour omnly i ihe presenoc of waler

Uses of Some Commaon Acids wesen

Mimeral acids are wied noimduastry [or daflerent pusposcs. Some imporiant uses of commeen acwls are

| ufbcture of Feril ateh. deterpemis. cher |,'||._|.'
symthetic 4. car batbenes

For preparaiion ol as ammonmm nirate), dyes, doogs and exp
For ike refiming of gold amd silver

Wil and silver oena

abgiects (k

Fan pemvang whe the boalers. The deposn B
descalmg

USEAINM PPos

called scale deposal and the process 15 called

,r |_'|!|| ol s
'J.I !l.'.llhl.'r ||'J.||.--.|.r||.-1

samary wWares

Uised as table vinegar and for making peckles

Lisgd for 1o preservalion

Col g Lised for making acraded dnnks

Lieed as an an

SAMPLE PROBLEMS

« Metal A reacts with dilule sulps f dus & the labicn 1n ihe lomm o

bn < mgar the metal grang pmg sound. YWnte a balan

chemical eguanion
given thal the metal 15 alumanaum

I'he gas thay busns wiath a pop-sound 3 hydrogen gas. We bave been fold that the metal 15 alummm and the

bugse acad ".'ir|||||:.'_' Ehe oqustson for the chemecal rescion

2Alis) + 'i!I_F.l:':q.-nu-l ¥ .'l||_I:"ir.:lII|||'.'.|| = Mgl

gg-shells o give & gas that fums limey
By HCl (Ch LeCl
wor 1 (b
inen calonem carbomate Calomm carbonake

fsen reacts with HC g
whech lums limewaler muilky

Cal iz $ ZHC gy Callag) CoLx) HLEM T




. Why sh

T nks } acads. Brass e ads s by amd produce
poiEenous substar , curd ang it . pt m brazs and copper vessels

. Whech gas 15 v Liberaled when an 2o reacts with @ mcial? Hlstraie weth an & sl How will vou dest
for the presence o thas B

i, Hydrogen gas i Iberated when an aoid reacts wath a mwetal

P51 |t..:".|JI|'|.II v Sl F__l
lest for the presence of hydrogen gas: Brng a burming maichstick near he mouth of the mvered g

comaaner (gas jar or by

proves that the gas m the contamer 15 hyd

5, Mol compound A reacts with dalate ydrochlone acid w produce ellory

iy aridle. Winie o halanced chemacal [ ] o

chloric

The compound formed as a product s calorum chlonde. 5o, the en compound ‘A’ 15 a sall of calciom
amce, the given compound produces effervescence with diluwe hydrochlone acwd, and extinguishes a burmng
candlbe, it should be a carbonate. Fherelore, the given compourd 15 caléinm carbamaie

CaC0,(x) + JHC ag) ) + L) + HL.INT)

G, Why do HOH, HRO, etc, show acidic © s snbubions while solstsons o npounds hke alcohal

wvaler [=Cale
show acudic character,
. Why does an sgueous solution of an aid conduc meiy?

Lie 1o the presonce ol Dnee pond i the sodubon ol an aced i water, the aced soluison conducts ©

E. Why does diny H % nisl change cobour of the dry litnus paper”

. Iy HCT gas doe e RTEEETI wl, therefore, doest not contam HY was Hende, il does md <
colour of the dry lin paper

. Whale dilubing an aced, why 1= 10 recommended that the acid should be added & Vb w and nod wat
i the agid?

Ihssolueon of @ concontraled aod, sulphane acid, B a highly exolbormie reachion. Yhen waler o8 added o a
comcenimabed aod, a boge amount of beal 15 released. This may cause spummg of the hol aod sololon amd
hasmi the person, Excessave bocal heating may even becak the glass container. That s why concentrated aceds
are dilmted by slowly adding comcemtrated scwd im0 waler with constant surmag and not by addimg water
[E13 ||I-,' .||.:||_‘|

., How 5 the © viration of hvdronaem wons I|[_[il ¥ affectied when o soluison of an scsd 15 dilubed?

%, When a soluteen of an aced 15 diluted. the concentmison of H O decreases

Which « wl the I;.I!II'".'«:lI:.: ypes ol m

| A Antdhenbic By Anslesix {C) Artacud

The correct & -t |

||'J.|IJ.:I_' ] I,._I'.I'-a;v..l i EECEERINE -"|II[.|._'I|.|'-. are |'|:||,| |'-._'.
ansl provide neleel

¥, Wrle wond equabonzs and then balanced equations fior the reachon taking plac

{a) Ddste sulphune s6d reacts wilh ane granules




(B} Delmte hydrochlone acwd reacts with magnesiam ribbon

(e Lhlune sulphurs d reacts with alummiam

(di Dhlgle hvdrochlonce acd reacts wi filir

jaj fme = Sulphurse aced (il £me sulphate solution
£ 5 Hy 5l

by Magmesiuen ribbon Hydrochlo
Mlgis) SHC g
Alumanium Sulphurse acsd (aifrre) v Aluminium sulphat

3H.50 -+ AL

filimgs s I v lmom (10} ¢ i y ]I'.u:in-
2HCTag) Fel] g HLA)

ipounds such as a 5 and g
are nol calegonsed as aceds. |

fake a beaker and pl

- x
Connecd the cle

beerved 1hat the bulb does r

The solusoms of ph ¢ and ethano]
Etha aind Edulisn ¢ ; ; ; | i
Becaunse, these ¢ . E ] cporsed

hereas rainwater does?
¢ Hoag) and OH fag] mns and therefone B o
raanwarer da . o« and other pases (prescnt i the aar) o lorm
) poms. Dkl &

¥ nal lerei

Assess Yourself - 2

3o all acids react h maials? Expd Ul B 1

Why daes the dry HUI gis nol show ks chars ¢ BCulic CBarecler ofn a8 dry brimess papes
Whal o vou k aboa e electncal conductivity ol acids™

Simle some wses of the commeonly wed acids

When an acsd reacts with a hase, what 15 s reactson called and what ase the pre

4 wilh metal hydeo i axulcs 1| @ amele mannor, Why 13 thal so7




5

rialg ey o

fershics of

sl Sumnlarly b TVE A C . 2 imocE ik

washing soda, and slaked lim Ie chemscal substances M

% hases

I'h ey which on ol

PUIAOCIANET LT WREF IO I"rl.'a'llll'.; C i .I.'l..'ll.'r|||.'1'|

i |:|'|I|1|"I.||I|'.'JI witich reaces with an acld o FOFTR T0T g wialer &y coliled

0 By

L™ agtign okl B

Duning newiralisanen neactsom, an aod reacts wilh a base

Micea NS Bfe Dases

LEk

Metalhc hvdroxsdes (also ammaonnem hydroxide) are bases

(vy MaltkH

i) KO i} Mgld fowh Culd (b Culd

f) B (o) Mgt {owh CaltyH], {%F LRlCEH],

Metal carbonates and metal hydrogen carbonates ane bases

Aletal curbonste

TR ]
i K. .
() Mgl

fowy Cally,

Metnl hydrogen carbonsties
0 b [ ),
KHCT,
Ml O, ),

siralise cach other s eflect and lorm a sale This

basically meeans that bases are the opposite of aculs

Alkal

| Darie wilich dv &

(A

s

[ k |,‘|rr- il

bieng
(in the other hand, sinc bydroxide & a base, However, 0l does mot dissolve 1n

IGILT 5 IO

1 aallli
(i LS rANAE JM Waner T

an ki

1y PN MRS 0T O

All alkalis are bases, bt all baves are not alkalis. For example, potassium

|‘r:|H| 15 @ base, However, a5 if dissolves in waler to famash O3

e 1 15 =n alkals

waler and bende, 1 nol an alkal

Sidmin ode & NadWs) + HAH)

CREUME Qe
Cabciams oxpde - Callia) 4 |‘|:|:.||Il:l E
Sodmim hvdroxsde | Meiis)

Podassiuen hvdroxsde - KOHi)

¥ Sosdium brpdrosede B oan el

= 2hat(mg) + DM (ag)
!.'_.lh:-.l ‘ H:1I|.'| 5 1 2K "Lag) + D (ag)
= Co (g + 2OH ag)
L Ma'lag) + (K (g

bl ] I‘-. Lart} = I"Hli I"-JII:'

Chamistry Bor Class X




clum Bydroside @ CalCiH A5} 5 S5 Ca~"(ag) + 20H {ag)

& ' 114} 1 L
Ammonimm hydrocede © NH OHjog) === NH{ag) + 20H {ag)

EYE

strong bates are also called alkalis
wide (O] are examples of strong hase hstson of strong

bases have high elecincal conducthvity becanse they contan hagl seniral ol Ch i

* Hases that pamially wonise in their aqueous solwtioms of 10 waler are called weak hases, The solutions of weak
bases « : and malocubes of the hase Some examples of weak bases are | ammonium hydeoxide
i A IH), © drossde (Mgl O .6

* Conductivity of solutpons ol woak bases 18 very poor bocaus y comtaim wery low conceniration of LH™ ons

H§E
. %
Properties of Bases iwarmam
5] Thiey Bave a s Th 1] I'-.|||'-i'r|_'|'..|
lawie: Pases have g charactensise bifer iasie
fast like acids, stromg bases akbso have a comosive nature
arl hence, they are also very harmiul
M ] Un dissalving hasss (alkahs) i waler, they dessocsale mbe woms
[he mydroxide CH (2 s afe th b factor for all the hases. B
give OH Tag) 1ons i their ajucous 1on. 58 bz dlas - } g 1.3 hae ane highty
mto ions while weak hases dessociate pastially OAE in naliee
Far Fasmph

Iriution resalis . § g the conconiraisn of CiH 1 2 1ons) of @k 3T UMl yolume

Faor eamm [ al Mal¥ (40 £ dimaslved 5 nlry .. Havivewen

Sl ¥ sobubions of 1 moll and 0.1 mal'L., the sobubion with & lesser concentraieon 15 dalule, thai

= has foll effects on vanous
i
[F1]
by A
({4}
(dy
R Wl react with mevals fo form wrlf 5 a a5 a reswlr
ol vhe Feacriod

Hase Metal - Metal sali

and Salts




VI

nol undengo this reaction
Reaction): We stshed this characiensi senls @ well The resction
es ther reactson of an a0 wath @ base © form a sl and waler, a5 a8 resuli of the newtralisston bedbween them
+ Aokl Sali + Water

HCl - el H.A 4 F

T : in meufralivafien reaciion

CFH ()

wnpose on heatng. They only mele
¥H i) heal
yeknasle

MaOHy %) —
1 By e
¢ el in mafure (will be
1 and waler are bormed as products
H.8h
'|':J o
HLLKN
Wby

CalcuHi [ [N HAL8Nh

Lalciam & Carbon deaide ! L T R W

| ] hl'—.||;||'|1 iy |_‘|r|-'-.||.||_' [Castic '-.-'1.,|.|| 1] |.".|.'1_‘| 18 1 ':'|.|I!|I1'.||.I||.'|.f of sOfp It 1= ||-.-:-,| i [ll_'l.'l.lh.:;II':'I-rl.'-'II'III'I|-!. [Ei] I'|'|.||'.II'|!:;
medicmes, paper. pulp, @myon, elc

coum hvdroxide aleo known as slaked lime, 15 ssed for the folle £ purposes
(1} To mcutrahse aced an waler su

{1} In the ma ture of Fhang po

(il AS & |_‘| S |=|.|I-:||.|'. :I'|1| I||_".-.] DiEms

{awh As an antidode for food poisoming; m ke prepamtion of fungicides amnd in the mixiure of whitewash

(v} 11 15 med wath sand and water d0 make mortar which s used i the construction of buildings

fveh Inoas alse used by fasmers an the | tis neubialee the armitul acwdse effects of s01d ram

SAMPLE PROBLEMS

ol K vy )
CHH o - H."-il.illl..-.-_“ " JHJAHD

1 PEACLION
. ML

Chamistry B




L. Haow 15 the concentrabion of hydroxode wons (08 ) affected when excess base i dissolved moa soluiron of sodium
hvdroxide?

The OH- concentration mercases wilh the concentrabion of MNaOH and reaches a limeisng value

DUTYITENILE.

s both acsds amd bases disocute mia

-

i oS nol glow T Bul slas gowing

ectrisdes o o battery and bulb thr g kew ond & diny
* Prepare solubons of hvdrochlone acid, sodmum hydroxsde, ethams and glu
* Pour diluge hydrochbomne acwl im0 the beaker and press the key

* Perform similar expenmenl wiih all ibe given solupons

Solution Hulb ghyws Matwre of the swhalanoe
Hydeochloric scsd Conduciing
Sodium hydroxide Conducting

E theanasd Sopconduc g

Monconduchng

x il I|||_'||
and bad
e will ohi the

iy, all acwuds « % In Waker progluce H an, Simalarly b
b 10 waker o prod CAH e oes 1n the soluton

. B3 and Sales




These examples will make the concepl more clear For you
Sodiem hydroxide dissolves in waler 0 produce hydoxide wins

izl Waner 4

Sodiem hydroxide shows basae behaviowr due 1o the presence of hyvdroosde wons (O wns) in ds solution
Samelarky, pod 1141 ||:..-;]|||'l.:|]|_' diss 5 I waker ke gave hvdroide wons
KiHix) L ' CHH i
Jum S = Hyels L2
wence of hydronide woas (CH- ens) m pedassmum hydroxsde solubon impars alkaline propertses

HAE £

HaAY

Impartant Mole: 1115 wefinl 1o remember that alkaly sabubions are seapy 0o towch, bitter 10 faste and corrodive in
nature. They should never be ta w handled with hare hamds as they con couse severe burns
Having leammt that all scids gemerate H'(agh and all alkalis gemerste OH (ag), we are in o position o define acids,
alkaliz and bases
[hefimii [ d: An acid 5 @ compourmd, whick an dissohimg | s Mydromiem fors [JHLO0 ) o I fag)
fovas ax the posinively cha
HCHey + H.ONl) = = WV iag) = Cl{agh
hefimid n alrly It @ com . witich an o img ta wider gives fdirood [OM fagll| fons s
the omly n
MalIH(5) peminmas Na'fag) + OH {ag)
Ik dn oxide or hydroxide of @ metal which reacts with M fog) fons of e actd ke farm a sa
wialer @5 M only prodects s called base
Colhs) - JHMOL (g} T !"-'l.:ill:.“h:.ll !I:_l K

{'ull.ilir_.l 1] w JHMC (g} Ll WD, Il Z'IE_.IZHJ'l
sl Ammon i Byvdroxide |"-.H|l:.IEI! i5 the onby alkali soleison that does pod contain any mietallic son. ks
s ke positively charged won

B Exercise-2 (A)

L MULTIPLE CHOICE QUESTHNS

wiraled acid nilly % I the I TR sl should be doneT

|||._'||I'.. fl wakdf & ¥ 0 posie ol s garhonale
apply salutson of
g alah

| 1o sectic @ead & = 5 P i he leslliovaceng sl

e Waler milky [iep A1 exi 3 bunmng splinber

{iit} It dissodves i o sedulion of sodem hydme () It bas a pu adour




Pl ek 0

1% dek
(D) (k) and {iv)

{Ch {m), {uip and (1v)

i (i) ard (il
{OF (e} and {1¥)
tion blise. Exoess addivon of which of the foll wilutions would rev
i) Lsme
([ Huwd
s, This 13
i) manganese hdroande

(D) poticssn hiydeo

: slulson il a salf sol

+ | gl o (D an aloohol

1. 11X 4 i) LT | B iA)

VERY SHIFRT AM: L T IRE QU ES T

{mp Curd

od wh

¢ aid zolution
Wikal are afialis”

i i all th

i Eh I

A metsl compound X rescts with dilute hydrochlonc acid 1o produce effervescence. The
milly. Wisle ol equatoes [or the res
Haw swall i beal fod & gas

HLN gemcts

iilute sslphuric




Whal Eappsens n Elng aiwd os sdded 1o egg shell?
What i1z observed when diule salphuric acid 1= added #o solid sodium carbosate. Also wnide balanced chamical equalions
Whal = mesnl by strong bases and weak Classify the follow nia sirong kbases and wesk hases
NHOH, CaltkH g, MNeliH, KOH, MgiO#)
Whal sons are pecsenl = the sod % al [ollewng subaisnces”
{1} Hyvdrechioass acid (B MR Bl [1a) halphurg sced
(v Sodvam hvidioisdc i Pt i g ke vl Caleiimn had
Mictal oxsdes and meetal hydeosades are called bases. Explam and suppoat your answor with fwo chemacal fons. Give
F ST 1] al (1) a sab o0, (n) a partzally soduble base amd o) an wsolublc Base

Whal o 1B o f ' > Iphiih

cn aci and base Explain in detail

[ah Whal B & Firs; graniles arg el withi sodiam ol Saolsl i

by Whal happoons F v o] wath non-métal axpdss™ Explain wath ihe kbebp of an cxample. Whal docs his feaction
tell us abosat the nature of non=metal oxsde™
Wme fully balamced egus % o the resctnn BErwees
(ap Magmesium bacarbonate and dilk
Al

n in Setar]l with the help of relevant 1eactin
gy Ehe acteon of has 5 o Inehca o + o K tewty ol
Arrheniss define o
HCHA, AR OEE, BT, BOE

bt

£ sl amd ®
CHCTCCHR, PR O, BOOHEN, BRCD
Why should water be neved added 16 ¢ors

dion 15 asdded | ; : MaiHi (B} =olubon. In wha
1 b ohacry

WRWEHR TY FE @/ ESTISS

Dhescribe your obaervations

fop Whan socdivm ¢ sic powder i tecaied wilh Silute hydrochions ookl Wivle & 1 %312 SUSITEOn 1B SO
ol wosir a

finh Cabon & & ksl
supporl by i

fef Im ck




{a) Im place of ane gramules, samse mass of yenc dust 5 aken in Ehe losd habe

i) Instead of dilute sulphunc scid amothor acid, dhlute hydeochbane acid e laken

] th

A, B and C

Compound X e = HLON)
€ = HLOG)
Ll Which ol the followesg substssce will nol give carbon Qnxpde of Iremimenl wills dilute ol

fah markle ik hmeslone

{c) baking soda [d] hme

G

2.6 HOW STRONG ARE ACID OR BASE SOLUTIONS

5
BT

You have mit in the previous few % thad diliteon wath waler decreases (he concentration of H'ag) or OH
ins M scidic and ¢ solutions respectively
Can we lind guantsatively, the amount of H'(ag) wons present an a solution” IF we are able 10 do 50, we can judge
P sirong an okl or @ base 157

Aoul-bhate indicators which we have learnl in the previsos sections cannol lell about the concentratenn of B {ag)
kS Iu.-rl:cl:'n e Ih-.,". CENR SElermine '.'al'l':_'l!-l._'l i =i AnEE H o s |'._||-.-._- Within & Certxin i 1 S0 Fo I:-|||_1I:'||.'_
the concentralson of H'{ag) s i a parbcular solubos, we wie a anversal indicabor

h umiversal g 2 SEVETE | wi differcnt colowrs for different concestrations of

H" (g 10 o a |

. Briies and Salts




£ UNIVERSAL INDICATOR

Vel Lhe we
ic solulK
aends or bases For oo
i the skreng

Lhat crsal mndicator. It gives didl

indhicator 15 matched with the pH v

Cosdour pH

Iark red E
Hexd 9
10

11

Lhange 12
[ Nanpe ' 13

¥ 4 el

FUCICM BS Pl O the [T The Calor paper will upds
a change in colour. The colour proe & - | iched wih the cobour chan and bhenee the pH can be casilly

detected. For example, water pe AUr on Uhe INICEIOT pagpe

puage. Thus, pll stands for

wlved s particalar volumse

_' Wi AT e concearnmiian af M g fors o

|!-|! of disalled waier of @nv «

As the valae |'I|.:|j| decreases from 7 do 0, the concentration of H [} MNS BOES O INCTEESINE, and w0 dosss the
acidic characier of the solution

As the va il ;‘lH ictexses fmom 7o 14 the concenirzison of H [ay) lons deciea and 1that of OH (473} BOPS
mereases. So the solutson praduslly chanpges o alkalhine character, such that an pH 14, 1t = highly alkahse

pll 15 gemerally measured by a pl paper, which 15 prepared by impregnating Gler paper in an universal mdicator
and then drying

{Chamge mn concentralion of H{agh wnd s shown by pH paper i Fig 2,53




2 18- The pis

[=
Strong and Weak Acids and Alkalis e

The '-.|'.-.:."||_¢1|'| of an acid or & base |]-|_"j'H_'|'-.]'-. wpon the H g ) toms o UH {ag) sens |,'||-|'-|_1u._-.:.J [of 1he same Taliod
Forexample, of we take hydrochlone acid and acetic acid of one mi pacemiration, then ydrochlone aced produces
far more H'{ag) 1ons than acetic acid. Thus, we can say that hydrochlone sod 1s o =ir

acid end soeiic aod 15 0
wWieak a2Cid

simalarky, of we iry o Dind OH Uoeg) was m 0.0 molar NaQOH solusen and 0.1 molar Cal(rH), solutson, the

comcemmbion of UM (ag) ons im NaOl & e mose than thst e CaiCiH),

Thizs, we can sy that NeldH & 8 strong
alkali and cabciam Fydr ¢ 1= a weak alkah

] I: Am acid thar prodiuces @ large aember of I (og) iens for on aquesus ssdution of one
madar conceRinriian i oo ¥ urnuu acid

12} Hydrochlone amd _|[l'|_
13} Nitne said [HNO, {4) Phosphonc acsd [H,PO,]

i few Fi fag) T AN e Sl W ane m wiraficn
15 caled o weak acid

Eiampdes of wrak ackls

{1} Carbomic scid [HC0, 121 Formie scid [HODOH )

(4} Ursahic acid [[COLEH ), | {3) Hydroge

{7y Acetic aced [CH ODOH] (8] Hvd
(140 Hydrobromae acid [HBr|

(31 Sulphisros
sulphde [H.5) (6] Hydro

] I"‘--lll..ll_.-- B




Am alkrli thal pr
[ @ strong alkali
Exmmples of sirong alkalis:
17 Lathmim hyvdroxsde || il HI|
13 Potasssum hydroxsde [KO]
defimiti I knls: An alkali thal pr
concemiration & oolled o wesllk slksl
Examples of weak alkalis

i) L edmoxide ||:_'. IR

(¥} Hanum hydrosede |EafCdH), |

Acids in the Living World
The acud [|I1I|.‘||I|.'|.'..| froem maneruls. swch
: acids produeced by plamis and &
produced by msects and plants, The

called ofgamc acuds, &8 they are denved from the living

labde I.1 @ Aclds

127 Soxdium hvdrosede I:"'-._II:JH

(4] Euhidwm hydrousde | RO

ManE,. ¢, HE COrmid
ibey are beneficial

and themr sources

livimg world

Vinegar
Cibrus fraits (oramges, lemons)
Rancud bistter
Sing of bees, hrown anis
Saowr melk, card, etc
Appkes
Uhive oil
“Ms
(irapes, (emarinsd

1. Ulrme

11. Tomaloes

11 Probeios

13, Chromosomses

4

2.8 IMPORTANCE OF pH IN EVERYDAY LIFE

pH of a substance plavs very imponanl role in all kisds of bis g bomgs and the prodiscls thal W use o ovieryoay

lafe. Let us s

mtly with

Aceisc aced
Chinic acid
Butyric acid
Formic scid
Lacisc aced
Malew acid
(e acd
saric achd
Tartaric acid
Uric acid
Uixalic acd
Anme acud
Nucheie acid
Methanoic acid




Importance of pH in Sail

S HTHE CF

when plant roots and plar el (rom the s
the soul 1o produce acxls. Soals also get acwdic when exeess of amificial fertl:
wsed, The dic sl can be brou hack 1o normal healih by spraymg slaked fme
imn 1h-:_' Fie L i ] &% [T 4] |.'|-|_' cured by r«! t:-.'nl_'.ll'l |'\I-.|'.|.-._|n.'|'

A stated carleer, difflerend plants grow betier m ol walh specific pH valees. Ths, 1

You cam perform ibe Todlowing activily o chock the pH waluee of soil an your
cyard or fields

* Take a tesd tsbe and put abowt 2 g of the ol e be lested mon

* Add 5 mb of water m ibhe test tube and shake 11 well

* Filter the coments of the st

* Fmd the pH of the filtmie wih shat maoi

Importance of pH in Our Digestive S5ystem
Many people have requent gasine complamd, commaonly called acidiy of the
wionasch

al kills gem
. ima waEy it pr

i -|||!.'|.'\

w oversal, of o3 Spacy

diymapes the
The acubily of the
illy U FREE

Thiey read

itk 15
we lake food, some fog licles remain stuck to th ardl ol s o § south, These particl

due 1o badiereal acton and 1he pH 0 the moulh Sans @lling. Ths happen

leeth in our moath ane tod wilh an enamsel of calewm | > 1
| anic acuds, of the pH s more than 5.5, However,
ed i ihe mo -k the enamel, therehy crealing tooth cavitees
! way b
hasic 10 mature, and |

Importance of pH in Dairy Industry
r by bactenal action of its pdl falls bedow 6.6, Thues, malk s treabed inomilk plants in such a way, thal
2l below 6.6

Impoartance of pH in Other Fields

1) Beochemical reactions tak place 0 brewerses, frul processing and mesl processing planis ke place 8t wme
hawed pH. Thus, pH 12 co led mgorsasdy 0 such plans




() By testing the pHl of blood, unne, etc., cenam dueases can be duapnosed. Ths, i1 belps (he doctons

(i) Spacial shampoos, scaps, ade creams ane preparcd lor consumers having differend pH values compatible wath

sk secretions

Seif-Defence of Animals and Plants Through Chemical Warfare
Insects use ackds o ward off their ememics. The sting of the honeybee contains

Finr NI .||..l|| 'n'll'r:ll = 15 SEng 5 | ; T I||_||.‘| [l ||I||_'|_I|:-.,| En r_l-*-

skin. This acic

bakmng

lzawes have very line hairs, thal conis hancnc acl. W
ouched, them the acad | thens 15 i m the skin wha

% Traddifpongl rllh-hll'lr of the afTect 1 vith the leal of dock

which odben Erow % Che nedih 15 i 1he wild }
of the dock plant? Obweowsly, the dock plant has some knd of alkali that meutralizes methanoic acid. Alsermately you
can rub the affected part walkh haking soda pasie or soap

When a wasp stngs, of npecis an alkalme solution isto he sk Then rubbing a mula acd hioe vinegar on the shing
area, gives relied

SAMPLE PROBLEMS

oluteon burng red Timas blue, 15 pHl as ke
(A | (B} 4 L] 3 [ERI L
. LIN) becanse bases have pH = 7 and bases turm red bitmus blee
. Yo have two aoloens, A and B The pH of solutsen A = 6 and pH of solution B s B Whach sobubion has
|II!.: her hyvdropen on conceniration™ Which of this is aculic and which o= 15 7
ArpH=6 B pH =&
* A will have hagher concentratsen of H{ag)
* A ackbic (pH = T)
* B is hasic (pH = 7)
. What effect does the concer w of H [eg b 10ns have on the scidic nature of sl o
Wil e comcentrabion of H{ag) im ik solulon increases, the acsdse strength of the soluleon also mercascs, Thal
scidic
. o hasic solu W ) 27 11 wes, then whiy ane the
i, Yes, hasi | e 5 e I ] ons waler 15 present and i dissoci
10 oo s and (XH- 1wons
In i iz & i H L[S e ANIFALIan 15 |'|||_|-.,|I |||l.'.|,'.‘ I|'|.|II Ih:_' l::lH el | NG CT i rma o
%, Under what soill co v i thimk o farmer would treat the s 1 wilh quicklime yurm o edie)
o slakedlime (calcium hydroxide) or chalk calcium carbomaie)?
The farmser will use cklime slakedlime or chalk for zn acidic sml
G, Five soluisoas A, B, C, D asd b owhen bested walh unaversal mdicator showed pH as 4, |, 1], 7 and Y, respeciavely
Which soluixmn i
{a) ncutral® (b sromgly alkaline? [c) gy acudac? () weakly acwdsc? (e} weakly alkalme?
Armange the pll i increasing order of hvdrogen-ion concentration
w, Soduisome A
rH 4




{a) D 1s neeutral (pdd 71

(b)) O as haghly alkaleme (pld = 11)
(d) A = weakly acudse (pH= 4)

(el Fois weakly alkalme (pH = %)

Ih s sed of pil 1n the increasang order of hydrogen 1on concentrabion 1s 119, 7, 4, |

le) B strongly aoidss (pH = 1)

. Fresh milk has a [l!l of & Hoew do vou ihink ibe rlH will chs ¢ a5 if tams indo cugd? E i'||.|II'| WOHET ANSWET

i Lund contams sche acul 5o, pH of the cand wall be bewer than that off the fresh malk
. A malkman adds a very small amount of baking sada o fresh milk
{a) Why does he shilt the pH of the fresh malk from 6 o shightly alkaline?
Wiy does ibns il take a lomg temse 00 3l as cund?!
(3 The milkman 5 ihe pH of the fresh milk o slightly alkaline just to newiralise the
i da ) rage of milk
(B} The enevme which s ik mo

15]]

aowld which maght be

rdl 15 @ve only moacsdhic condibic o, e amd produeced danng
curd formateon st alises the be ml im the mulkman’s malk

B Exercise-2 (B)

Ruimng The picp i ol kv

gent chlonde gas oa a himmd day, the gas 18 dssally passed theough Bhe gpuadd Bebs
The dode ol calenin chloikle La

{al Hag he pH,

{imj Lower the pll g ] <t Uhe Base
AN PCH ey and {1%) A1 (ish and (e
small smount of acid 5 sdded 10 waler?

(i} [aluisan

{CH (i imi
der of scsdic sirenglh?

() Waler < Hystrochdono

(D Hyvdrochlarse aoul < Wa

Mcetse aoud

Aoeh acul

Rk 1
Whack of the followng siatermenis 13 moi comect

waber amd carbon dioxsde

1 wilhi wabzr orm an ackd
A sodutsan turns fod fmus blue. The pll of
{A) 2 §

sl musd b
il 3 [ {13 10
A sodulson lurns p phihale ol this solution will b around

{7
Fubbing vinegar on the dung | bs2 jperson has b
(Al wasp i) amd i m leafl haur
Fresh malk has a pdl of 6. When malk cha
(&) B 1R b
The acid ps od naturally m our stomach 13

(A& cne acil il mirse acud PO Bvdrochban

X (H)y i (A) & 1B G (¥ T.(C) E[A)




1L VERY SHOET ASSWER TYFE 00 ESTIH NS
Whach bases are called alkalis® Ceive lew examples of alkalis
Hiow 33 the concemtralion of hax um wmns alleciod. when comeentzaled hyvdrochlogs: aond 1=

How i conceniraiion of bydeoxyl wes sifected, of moee of solid sodasm hydroxsde disobves 2 solluion of sodium bydmxide™

It pH vabogs ol five sodmioes A, B, O, [ and E are

Whaech sdution e: (i) weakly aflafine (i) newtral (i) strongly acidic  (iv) sirongly alkabine and  (v) weakly a cudhe?
In w 5 pH rangs dogs the buma hody lusgison ¢ificiemly

Whal kend of crop a5 Best grown i (1) alkalene 5ol and (m) soutral soil?

Why' 15 acsd ram harmifal 1o agualsc Nife?

Whal i the imporiancs of low pH ol the gasing e peoducad i oul
How can vou make an ackl sl

What i the pll value of destilled w

Wirle ihe name and B Cl

Why i ke pH of sulk

e haae o the pH o
%, Bloww 18 this soup hikely B 1
Why & [ s n meial reacis wy gr
How & : o & solation ¢ - R LT T 4 Jiliated

Airasgpe the Tellowisg in the moie der off therr pll valees. (o) WNall, (up bioad, and (in) lomon puce

L SHIFRT ANSWER TYFE QU ESTIUMNS
[ Why does ehe pH of the maath Fldl slfer takeng mseal? (0] Wihae haten is coused by bow pl™
How do some plasts and animaals pid henmsghies with acubs picsent m their stang?
Wi lisnl
on hax plil & | ; ] z 1 i Is the solulkn X a of basss in
c? 15 the pl of 1hs
What s mscant by e erm Upl ol & sslueoenTT The pH ol § ¢ jubses exiractod Trom the stomach ol 1wo pErsons A
and B were found o be | End 3 respegbively. The wach i 1 whish person i neoie sesdic”
An aquious sodubion Bas a pll valee of 7.0 18 ths solulsn acudic, hatie of noatral?
o aie e pH vabss of foud dullerent baquasds: 70, 140, 40, 10
ol these could Be that of (1) kenson qusce, {n) distilled water, {mi) one molar sodnom By ¢ soluion and
[l Eamialo }
Whal m meesfl By pH ol & salissn™
Whach wmall be mone acsdic and why?
ieh A sodulios with pH value ol &0 4

(i} A sobution with pH value of 510




Wisch the ac given i LCodumm (A ] with their oomecl stamrce given i L olsmn (H}
Caolmima [ A) Colwma B
ig} Tomalso
(i} | e
Lty
{iwh Curd

3 fven. make

acul. ®hdw 5 CharsiiEe en & o, il

wi Ehink & Farr the b Gokds wuith quicklme (cakcium oxsde), or
chalk {calo
acil & produced i our stema What ha I ithere &5 am e i n the stomach™ How
rod

£ T asd O OO, which i : l ! wip of an example

LRSWER TYPE O ESTIONS

Leescribe vl

f1ah e |
Horiw i

¢ pil valucs of the §

Wrile its valug slaieng e reasom, Leive Ieasom

2.9 SALTS

il carbomses, o, are reated with
+ ol ihe P k E [ ol il i - r tand mose about salis. Salis are
compounds. They dissg

Definition of Salt

e o obver Hhra




(K
¢ replecersend of A fogl dons of on acid

it coliedd a sall

Fior -.,"-..||'|I|'|||,' Fvdrochlone seid is HCL of we I|_'|'-|.||,|_' ke By o of this acid by

: . il 2
a metal atom, Tor example, sodiom (M), ae o a s, MNad e 1A salt called =
1 chiodsde. In e salis, ihe Mo : : MH ) i
5 e of ; ; 1 chi ] hil B . ] 1

;b frst part of the na ;
derived From the name of hase, and the second part of the name of the sl 5 demved
froum e namse of the acid ".1._|:-.'|||'.. all sabts are msde from the follow & souls. henoe me
mamed as lodkvas

{1} The salis of hwdrochlong acul” are chlondes
(ki1 The salis 1 I_J||'I||I_Irh. aCid arc sulphaltss
{im) The =zalis nrs ] nalratcs

(1w] The salis of "carbons -arbnades

The salis | 50 o

Bass fram which sabl & Aead
abdained

NallH
Pitzssium sulphaie Ly 500 Ko
Caloum sulphate Y Cal )
Sagnesium sul phale Mg S0y Mgl CVH
Coppet sulphase w5 CulC0H),
Copper chlonide L 1 Cuf(H
Soaleuim Aalrabs 3 Lk NaCli
Sideum carbomate Ma; E gl
Ammosum chicnde WH; Cl MELCRH

Ammoraum =ulphale (MR D ML

Definition of Family of Salts
Salrn belosging fe the ame positive or regatiee rodicals are said ro belforg fe o femily,
O the hasis of 1h ve defindtion. a fasmaly of sabis can be named afier
(1) posibve radicals, that &, metalle wns

{n) megative radicals non=metallic Kns

Fisf 5z L1, I bt | LN MO0 I I-,_-I.-n;:_- i the family of sofie selis
Somalarly, NHLEE amd (NH)L,500, Belong to ihe lamaly ol eovcdiium sar
b, KLB0, Casid, Mg50h, and , belong to the famaly of sul

, aml MH UL belong 10 the Famidy hlpndes

oy 4 miefal fow ar o

frons which sall i
ulilained




S35

]

]
pH of Salts crmesmas
The salis of SIrong

In Bugsi B

aoefale &5 & nowirad sal
||I|.' wal

Thi

(3n the

k. aampilcs
{1} Mall Ml
() kKL ki

The 3l formied Sy e action of drorg actds aad weak ey are calied ocnd i

Exmmples
{1} AIC] £l Fell, Cls. Cull,
Chnd AL Fal {0 I Frol MLk, b, : LTINS

{nm} .-"..I:-: 1 | ZII'-._ -"||'1ii:ZII Fesi

: Cus0

Fhe salis formed By e ooiion |:|' Wik gy and srromr alkalls are caled Basic ol

MatC, kLU0, KHCL,
K. alk, CH U Ma UH O

Let us perform the followmg activity 1o test the phi ol salts
spdufions of the & awing saliz m dstilled waier
(1) Sodium chlonde (Mal (i) Poassum mbraie {kSL)
{na)  Abumanium chlonde (AICE]) (1w} £ing sulphate I.-"'11."iIZ:IJ|
{v) Copper sulphate (( 3 {vi) Sodiem acetste (CH,OOO0M
(wil] Sodiam carbonate I:"i-J._ LN Ivin)  Saodiism ||'.'|.Ilua_:-:|| carbanate (MNaHLL) |
 Check the pH of ihe above sodubions with vniversal pH paper

* Find which sabis are neutral, scidic or basic. Also sdentify the acidbase wed in the formatson of sall in sbulss form

210 COMMORN SALT—A RAW MATERIAL FOR CHEMICALS

L {HTNTEI O 53 jmined I mines 15 o raw matenal for the manufac
of the following n

i1 Chlo

{2} Hydroge

(1) Sodsum hydroxsde

4} H.|!|.I|'||:! sola.

{5} Washmg soda

hang pow
ol For naany PUEHISES II1|.':I:|.‘|I"||.' hacvusiehanlid

Acids, Bares and Salts




Production of Common Salt

Lea waler comla aboul 4% of common 2all dizsolved 1o 9t The sea water 15
callecied m ihe shallow ks mear the sc e and allowed 1o e aporple, when i r‘
leaves behind crade common 2all. The erude commmon 3all conlams ome amdunl
ol other dissolved salts and sand. 1t i3 punfied by ervstallisation amd then pait
L & number of azes

Deposits of ol common salt are also found in several pans of the world

ol commion 2all 12 olten called *rock salt™, 11 13 beleeved that 1
es drsed wp. It 15 mined like

sus the “Handi March™ by Father of our b
1 the tax imposed by Bmtish Governm oenmenn sall. As & matier of facl
tamt symbal in our fre

15 wed for making

ution of sodmm ch
brine solution

|:'.n:||'n;
PEVWET SOHENGE O AN
The steel wire gaure comnected 1o the pegative termmal of the
SoleE thal acls a5 o cath

When the ine currenl B Awilched on the lollowing reachons take

20 b g

A el DT

15 passsd
auide amd hyedroge
IMais] + 2HJ K& + IhalhHieg) + Hyigh
al the base of the reclangular tank i the solwon form. 1115 dresn out and then evapombed
- r-l_ll;
Thee B HakS [RISseS oL of ibhe tank, [t 15 collected '-J.'J"I.Ir.l|-:'|'| then |.'|-||':[:r|.'-1--.'|.1 wnid Fimally filled m steel eyvlndens
for marketmg
Ihe above chenucal reactions can be summeed inoa single equaton as follows
=op :"'-LIHII:r..l'I ' Hig)
. 1 Hydrog




nrisdiscis, sodsum

of Hydrogen

It 5 usad
facture o1 am | I s, mach az

ved mnowaler

! od i cleaning the suffsce of metals, in the manafacturmg drigs

amd cosmetes. [ 18 used an the manufactune of ammiomuom chlonde that 15 weed extendgmvely i dry oells, cough
mexture and timning industry

Ligusd Il'n-:lr-.lg-r-l 5 used o a foecl For rocket cngines

of Chlorine

It B used as a dasindectant for drenking water and for cleaning swimsmuag poois
It & used in the manuiaciure of vanouws kinds of pes

it 5 '.|'-.-,1.| ] ] |‘l||,'.||,'|‘|l|'|}: cotion ah . and papsy |'\-.||='|

It i3 used on making plastics such as polyvimyl chlonde (FYL)

It 5 used 1in making refngerant, such as chloroil

I & ;I'-J;l.| ]} I]‘u,' el 1Ere ol |'-||.'.||.':'|Ir||.: |:a.|'.'.|.h_'r aEna |:-'-.|_:.'w.|=||'|r||.' _"-._ll_j

Uses of Sodium Hydroxide

It & '|'-..7.,| in ihe & of all L'.Ill,‘l'. ol Ok i -.||,'I|_'rj.:|,'l'.l'-

= i F por pulp im the paper mdusiry

It & wsed for makmg artificeal fbees such as raven and nylon

li 5 used Tor d B thi surfs of metals

It & usad lor m ! as sodum hypaos e Tor houschold bleachmg
The electrolysis of bnpe solutbon 0 obam prodects sech o chlorine amd soimien hydroxide is calbad chlor-alkaki
process, because the products formed are chlornne (chlor) and sodnam hydroxide (an =lkali)

. and Salts




2.12 BLEACHING POWDER iC:‘rﬂCll;.]
R Chemscally, bleaching '._ m |-'-.:1”||.|

s |r||_'||._r.|-._'-.] iy [RiATE] ChibOTENC

The Tollvwmg chemcal re

CafIH b5}

In the above reaction, slaked hme does nod react comipletely with chlomme
of cabciam oxychlonde and caleum hydroxide
Properties of Bleaching Powder

h smells exacily

Uses of Bleaching Pawder
Bleaching powder 15 a convensent 3 & 11 15 pud o the
It 1is wmed for bleachimge whate ootton clothes i laundry and cotton [mhag 1@ &
It 15 wsed for bleact sl pulp m paper mdusin
It = wied om the slembsaton of dnekeng waler
wsed for disinfecting lavsiones, drams and dviches
% waed for mal unshnmkahle woal
5 wied o the manulaciure of chilorodom

s wied ax an 1510 J',.'I.'I'.l 1N VoS nic and morgamic F ching porwder

Cuality of bleaching powsder 13 measured by the percentage of chlonme 1l can hberate when treated wah dilute
bydrochlorie acid. A standand bleaching powder contains 35% of chlosine

oo

2.13 BAKING SODA [NaHCO,)

e [MaliCO,

called “mitha soda™

Following Sie
® A saturaled solutsen of common salt (bone) 18 prepared by dissolvimg commaon
salt in waler
L heated in £ s Killn wihcre il deod a Tofen caloium
axide and carbon dsoxide gas The ¢a e 15 od For future
e and the quackl 4 treapsd wilh w laked lmme




H.Kh Cal L)L)
Woaret Slaked

with ammonmm chlomde and s

MEsE with Ehe

MM Dkl —3 MalPochds) 4

Thisg, o pud ot bretly, we can @y thal when carbon deoxide gas 15 passed through ammoniacal bane, 11 foms

soiflium by |.‘|I|'¢:.:|_'II -..|r|'-.||'|.'|.h.' and ammonium chlomde
Sodium hydrogen carbomate 15 span Huble v water, Thus, 115 fllered out amd doeed

sapchum hydrogen carbonag slalline =all basic m nature. Un heating, ot decomposes b form sodwum
carbomate as 15 shown m ik

Pl E14 A R bheat ."-..1._.1.'1 bis] + EI_Hl.'l S | R

of Baking Soda

Itis am & i &r F = aking powder
i @ miniure of baki i : ¢ acud
fariaric acid. cic " contaci with ihe waler
P ai i o g : place with the 1 fon of

sodhiom tartarate, carbon dioxede gas and water. The gas then rases the

080
Walc

T AT: Bakced Bresd

of antacids. & i ne

pastric a1d present 10 the stomach

ishers 1o PO ESE RO dioxidse
- Blaiing meta
gad mstamly, Soda-sod lire exbnguisher contaims a saturatod pohaton ‘

soduteon of bakmg soda amd 8 thin glass baotle conlaiming e, M50, t '
copcenirated sulphuarie acid. When the knob of the fire e St ¥
calmgursher 15 pressad from outsade, the glass banle breaks
The aced mixes wih baking soda solution to feem carbon
dioxids gas wnder pressure. When ihe nozzle of the fire
cximguasher 16 directiod towards a fire, a sieeam of elle

ligued o1 1 arbon dioxide envelops the fire, I o

Lhe -.|.|||,'||'.. ol oy ReR nd ike fire dies

and Salts




2.14 WASHING 50DA [Na,CO..10H,0]

The: chemic
s o
s naol mcan that 15 m L
1he waber Il'm!l,'l,'
1 st

Preparation

First of all sediam hyidrogen cart

gly heated when i forms anhydrous s
savila adlh.

i waber of erysiallisation

odfium carbonale monohydrabe
Expsrare 1o 9 9
: et Ma, 00, HL0(5) ST

1 il |

o s lof washang ¢lod
¥

glass and dry scap powders {detergents)
sosifar. borax, sodiam |,||:
3 used a5 a slandard base

S0HM] yenars
lng big 3
COnUnesEE of monugmenis

The ferm Plagier of Pans {MIP) ¢

ool Parnd was i
ol houses, Howewer, these days i Amds o

1".|!-;! LGS 1N .|.,||'.|II|'|II 0 NG COrESEmIction I:'|-;|'.|'-1I".

I'he chermacal name of Flaster ol Fars 5 caloiam
i B 3 COCENIC i a 15
sulphate hemihydrate I3 chemical formula

PR T ~
sty —iH 1. H,E i il

3 hard in sl




Preparation
I 15 prepared from natusslly occumng gypsem [CaS0, 2HA0] Gypsam s
o controdled temperatare of VWSC (373 K) for a long time when cach m
sabn B borm Plaster of Pars
l':lf"ul.il; il E TR
Cin s
L
Casl ki H.Ahs)

iy It s & white §

(ki} It gets hydrated, when tre

ol Plasier

Uses of Plaster of Paris

(i} Plasier of Panis, w
the Prsctioned bonse

(ki) I s used for castimg st ¥ and decorative showpiodes

i} It & used 1 panclling of the rools 1n bowses

(i) It s used for makmg fireproof matenals

{vh It = used for makmg blackhoard chalk

2.16 WATER OF CRYS
We have stated :
called waler of cryvstallisstion

bt 10 mg

freeyd pumrheE ol

crystaliiSaramr

Mamee of Salt

imio a hard mass. i is thes pr

wolid mass wathm hall an howr

.|.|LII'.].: CESLS Il W ulds

O MaOaRiuEe Can Couss shirw selbing

HETTY r||.|: is |_.|1|'.'.J;|_‘| I L

i a fixed posison by applyng Flaster of Pars around the allected bones

Chemical Formula

CaS0,-2H,0

Pea 0k - 10OH,L L)
50, THO

Zn500,-TH,O




Let us perform the followr tivity 1o show the presence af water in hydrabe

sopper sulphate
Fill one-third of the hard glass test tube with copper sulphate crystals. Clamp the test tshe inoan iron
stand. In the mouth of the test whe fit a debivery tube whose other end goes into snotber test wbe placed in oo

Ircen stand

=y

LP

1o 0Ern

i crumble 10 form powdery mass
||'l'.|,' ibseir blue cobowar amd -.'|1.I.'||.:|.' {[&] '.-.h:ll,' FJ.'I'J-I.II,'T
CuS0 SH O E)

sulphate. Add o few d
1ES CObEr

Thais, the sclavity proves that hoyidmtied COTET '-.|I.'[!f'|.|lr conilmns waler

SAMPLE PROBLEMS

L. Ly O imporlan] uses of wasl wimda and baking soda

Ains, (@) Two uses of w

¢ i5 wsed for prepanng & powder and efervescent dnnks
carbonate 15 wed mosodasacud tvpe fire exiingushers
. Plagter of Pars should be gomed 10 a mosstures-proal ¢

amamer, Explaim w
Plaster of Pans absorhs waler and s

A hard mass, This makes the |1I.. of Pans unusable, That s why

g, Calh’l, 15 |.'|III':II'||'I||:. called .'||-.'.I-.']1!II:
. MNamse the suhstance whsch on tréatment wath chlarme yeelds hleachar

wraciler

Armc g




ame the sodwm compound whach B used for soflemng hard waler

Soudmm carbonage {or wy :'Illl:.'_ eulal s wsed for 1|'I|'I|.'I'|II':|.' hard waler

. What will happen if a solufion of soadrum hydrogencarbonate 15 heated™

v the reaction between plaster of Pans and

“HAN — CaS0, 2H05)

Plasicd ol Pasw Cippsam (hard maii)

KEY POINTS

nd which giv : r & (HA or HY) wi
Wil 5 Ll
s reacted with aolive msetals

sde ona (O] w aalved s waber

Wictaks displace hydiog ng cormespumnding moial sl
A few metals deplace hydrogen fhom alkabis, formmg & metal salt contaming oxygom
A react will metal gxi sl e oo s was ) o loren (hQir respecinve sadis and waler o% the only
tharir respoctive zalis, walter amd carbon diox
proaduce H™(ag) and CHI
=~ alknly b0 [
I waker

s from 0 ko 14, A nootral

s Sl ¢
* Salis of sodiem, potaasium and some salts of

Sals of pll T are called normal of noulral salts. They ase Germed when @ strong aosd noutralises a strong alkal

Salhs of pH less than 7 are callad acxhic salts. They ae formosd when & strong acw! reacti wath a w

Salts of pl more than 7 are called bazic salis. They are formed whem a strong alkaly rescts with a weak

Sodivm hadroxide (Na(L Aquesns: solufion of sesdium hydossde pams red Iitms o blue, 18 =

al sop and dot s, did on exhle It 18 gl known & vine s

Warthing sasla |':"||:|:I'E l_..“IH:[}l. wl 1he by s Boifen of sodeum caibonale Wi 1w called sosda sh

# Agquoons sodulion of wadking soda i base and i turns red Imus blue

Bleaching powder. [§lca E F {UHMLY 12 obtisned b e achon of ¢ a dkakedbime. IF = & o blcacheng
eoiton b, woosd pulp. ¢, and fof siétlenag dnnkismg waser

Baking voda. Baking woda 13 sodium hydrogen carbonate (RaHCO) 18 12 weed for malong baking powder

P b

Baking powiber, B




# FPlaster of Faris. Fleter of 3 -H.00) = ed by beatimg gypsum (CaS0, IHO) a0 373 K. It & used For

Eaking sLaboes ., and 1

B Exercise-2 (C)

W ha ng ol the Todlowieg 15 mod & nowtral sal!
(A Nall (E MadNCk

Master oif Pans o i ¢ widh walcd foemia s civelals al

Ipdhate mome of the abx
%) with theri
olumm {8
ivh Prepars
11k ]
IR il"."a.l SUrEaIEon
i) Ancsdid
d—i{m (B a—{naj
d—ial {1y a—{ii}

ity through an clecmrotyie, i miE Wik &l up, Which

(A} Bulk

(Bl Bulk ws [

(Ch Bulk bcause

(D Bl wall sed gl bicause

ldennty the Soarest IEpeces [[= =y ¥ i g chior-alkali peocess
LAY YNaCHn + ZHAON) v INaIM(f) = Cluig

(HY INalHag) + IH.O8og) v IWallii(ag) +

+ INalillag) + C

H. CL. and Na(il Ch Cly, Ma OO, and 1,0 (I3 NaOM, C1, and HC

il crysiallis
iy} s
il W, T
gy Lol b ZHLER (O Call, 2 [1LF) l..|!'-.I|,_."IE.1.I
an alkalsne solubion on dissodving in water, This is
(L) Ml 0¥} IT-.III.-.!'-.I L

() a5
vhich will pve a neuleal sol i on dessolveng i water will be
Ay CHCO N iy WH I 1y ke (¥ Ma 0y
1. iy 2 A X CH 4. {15y 5 (D . () TAC) E (D 9 Ay e §Ch
VRSERTIOY (A) ASD REASDN (H)

o (ESELIDN Ml & I and 5 e siscEndnls Aig % o laheellod Ay (AN anad e ibser labelbed Reasosn (K} Sl

i) 1 {Iv) &5 grven b




il & e truc bul B |

L

i) A B fake bal B od s

% 1k nagire

ol desiroy the =
A 3o can bo o
Il watst

i Milne aced 1= a verful oxsdism

niraied B

14 Bewlic in A

Elhanod amd

WwAlET

VER TYFE UESTI
and chemecal formula
rd oquation ¥
¢ and che

i by Bealmg baking sods
by of elaT
chomical formula of (1) soda ash, and (i) sodbem ¢

omale decahydale
the allowme salt bas a bl

I wi

hiEnis 15
S
I'YFE QUESTIONS

xr of Pans po ed? Why 15 Plast

MpO
compound. Which gas = compoand = o

al Pans chermecally difforent from gypeum? Hivw be milcroo
Whai = bak il make & cake sodl and s

W

Howw 13 M

P Home wombd viods sf il goppsT sulphatd oyl

LOREAIn WaldT O
wingd el for desinfegting drindoing w

civelallisatonT

r, How i this AR AT TS

Why i pIeess
. % 1. Wrnig & ¢
Hiow 1% chlos |

' Wy oo ol
wihen kep
Whsl & Ihe o

Sodhvas

s chemical propert ng L
fi) &% an aniscil

Ll Af & GO
What is Formida ol was

Whal happens wih
cal equs

and Salts




1. [p waskeng soda

i ol (o) Bakeng sk
il, seidic @id hadiac zals

{nnp Fesiy,

thicy
& fEiofia JF S0 Ans =k

(vl KRB, v}k Cusid,
maks in ihe manufce

Clazsely the lallvwing &
iwnh CHLOOH g

inp KLl
¢ of baking zods Whei

criium chbonsde and b are & 05 FEW I
W maenal?
eEl Eormiuls S0 Wkl eodla. How oy 7l B oblemnsd oen baking snds™ Whal e the indusans] uses

Wl ihe ot 2
of washeng soda, other than washang ch
Wmic the chemical formula for bleschang powder How i3 i prepared™ Why

s of those two 1 an N

=
% it ueed in paper aolones?
Winle the chomszal lmula of washisg w0 | haking soska. Whach « 1l of a " s
Soew al AR Fold im o
A commpound that s | e has 3 peopsmy of hardenieg when muxed wilh proper Quastiny ol wWaler
ldenialy the compour I cquation foe #s propasalion. For whal porpose 1t 68 used = hospatals
Lrvslals ol o e are heated n 3 sl D (00 soEne 11
anadl (igh afler healang™

[ap What & b

b What w the 3
What & the chemical formula of “Plesier of Pans™" How is i |'r:|.'|'l.'.ll.'|] ! A
whst Plaster of Fans o maned wills wane

{11 beloee hea

ol Ehe 1

F ol Copper sulptale crysils

oo of lipad deoplicts seen om The insser e, danng the healing p

he commeon End e chemical names o

g pround o
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carbonate foemeed during Solvay process separated from o mistore of 5H Ol and RaHO0 7
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T Carbonaic™

Hiw' 1% & i caik i Eroim sa)

e e chemicel name a5d fonmuls of washing soda, What are (he ram ks ushd bor s manulaCiuee by oy
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{5} Wrile the chemical neme smd o
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PASSALGE-BASED QU ESTIONS

i g e

fums © milky

wiwwier T gquasissns {1-4) on the bair of your enderlanding of the fallowing paragrapbe amsd the rolatee sodicd condepls

cam quantiBafn nd th mil of H" 1oms judge honw

rally [
“pH ol a 3
™= ooppssr boew T
If the pl ol a = - max an the soil to make o ledilie?
iBn ithe basis of above mivemation and graph grven v, answer ihese Ui o

{uj Whech solution 15 & mild haxe?
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3 Metals and
Non-Metals

INSIDE THE CHAPTER

3.1 Metals 1.6 Chemical properties of metals

# Phafsical peospieriees ol

Noin-msriaks E Wt rad T I matals

« Plosical progertiet of mon-metals als reear 1he top of metal readthity

Hora: Ao mietals and non-metals react chiemacally?

Farmabio HTI g K T ¥ = L HEFHET

+ Propertees o lnes com
A b

+ Properties of cowalent compournds

INTRODUCTION

In the prevemes class, you have learnd ahout
are discovered so far On th i ther P
B and mom-mictals

chborme, cte | are somss ex

e

ZIBC, NN A0 SORpCT, &R0




Take small samples of the metals alumenmm, won and copper 15 the foem of thin wires and perform the follawing
ACLIVIEIES
{1} MNote the appearance of each sample. Mow rab thar surfsces with sand paper and agam nide therr appearance
Wi will fingd that metals i iheir pare B s g surfice This p ¢ called metallfe lrsire
Tey e cufl each metal wath o sharp knife or with a pair of s
Yisa wall find that metals one lard and cannot be cut wath & knile
Take an wwon rod aed siaet heating one of s end. Adber @
eninate, louch the other end of the rod You will notsee that
the other end has also become hol this means thal metals are
good coudictors of hear
ip the electric circuat as shown i Fig. 3.2 Inseni each of
z A oand il swibch
on the cEgmil mve thal bulb glows m cach
case. Thus, we can say thal mefaly are poad conductors af
electricily
stnke cach of the metal peeced on some hard surface. You wall obsarve that all of them produce a peculias
Lallic sound. We sl iweiils are Somafers
nall sa of & meial on an iron block omd hamamser it with o hammver. Repeat the proceduse with
=} I'|1|,"_1|'\
Yious will see that the picces of metal Aatten, Th Ty o ety by wirich they com Be Bearen infa sieets i5 o
marlleanbiliny
er are the mosi malleable metals. The than beaves of gold and sibver are used i decorating
& well as ﬂ'l.:l.m_g ditervedl modicines and jewelbery
The property of an eleorent &y which §f can be drawm imle wirey &5 calied dwcnifity. Most of the metals are ductile

A wire of about 2 km in length can be drawn from | g of gald
30 accordmg o the above properties, we can sy thal metzls are the elements that conduct heat and electnicny
'|'|.|1|._|I ATE DRSO I'|I.|1||.'.||'||I.' .|II|.| |.‘||I|.':I||_'

In & chemicsl resction metals form positive sons by losmg electrons. Thus, metals are alzo known as
eleciropositive slestents. 5o, we can say fhat, ‘meizls are the clements, which form posifive fons m o
chemical reaction by bosing electrons.” For example, sodium (Ma) is o metal it forms o positively charged
wom (MNaT) by losimg an ckoctnon

Lt us book =i ihe |'||‘|'..-| | PropElies ol metals in detail

o5
i

ical Properties of Metals reass

Metaks are generally solid at room temperatare. They have very high mclting and boiling points. Mercary

is nn exception ns il s liquid af room temperature, Iron has @ melong pomt of 13355 and Copper has o
melhing poant of I
Metals are gencrally hard. Flow T L sphdTireT, AONTETINM ane Safl amd Can o8 ol Wity o
samilarly, metals hke godd and alumannem are nid very hard

Whien .'1!|,"!.||'\ are freshily oIl 1k NaAveE & hrillinmi '-.|I|III.' (i%ET I|'::_' [l '-l.|r|‘..||,'|_' This m e shine i
colice! fwerre. Thas, metals can be highly polished

Yetals r_..:lll_'l'.|||'.. have & |I||:! emeriy. lrom has a demsaby of 7.8 B e’ Eiokfwer, sodinm u'.ll.."lllri.l'ﬂu.l.hm
macialt ore enc P, @y I.'.'|'|.' AERE £ ([@FE fean sham | Bom, and thewv cam Aoai om WRIeE

BAET R B SO -




Metals generally have high meling and baolmg poants. Mercun: coeinm

Ferve® fony i ar wiell at b

s metal Gold, =

L TN, @rSemne (O

fensile stremgil / i - | ch all the bndg a1Th] Fs rilway lmes

machines, elc.,

souliwm, polassiam and antiene

cf 15 e st Comd
and alumumum are also good conductors of heat, bonce ubensils and el wines ane made
flawever, bisminth ood Snrgslen ane poor condinsiors
When metals an ¢ wilth somé hard matenal, they prodoce mn
o be tomarans

3.2 NON-METALS
oel the sampls [ : mctaks, swch as chareoal (carbon), sulphar and odine. Carry
pctivibies rorm (80 to (wel b &5 i L
vill fimd that i e T i i o el amd efeciricin: e briile 3olids
I R
In a chermical reactson non-metals Fsrm negative oms by secepling or gamang clectrond. Thus, non-melals are
also known as efectromegative efements. S0 we can say that, “nonsmectals are the ele 15, which form negalive

wins, m & chemical reactson by gaiming elbectrons.” For example, chlonne 15 a non=metal, 1@ forms a negatively
charged ion (C1I") by sccepling an cleciron

Physical Properties of Metals
werally bngile soluds oo |I|i_.||-.|'-. Of EEses ||1|,"l. gXIsl I\ all I|'||.' three |1"|'. sical =i

amnd can be cut with a kmife, I e




wrmetals have o lostre (et 15 they do nal have o shiny sarace. However, lodime, diamond and graplieite

r example,
tals hay (3
carbon. silicown

claks do nol have lemsale serenglh that 15 they
e an seee!
Mon-meinls are Ren ally bad condug

i df EPCIFTCIn, Nemde

n=metals afe non-%

]

Salver iz the bes [ e i ebecinciky
Followed by © bamisaum
Platinien, silver a s are called mabde mermls, o5
they e noi corraded By mosd asr,
nstal that e Utransum, palonium, am and radium are called
Carbsom is a non-mctal than can exist in different physnc rodisacive mefals, They emal radatioss. that are
forms. Each physscal form o called s allotrope and the harenfial to all kinds =
phen led allofropy anl
I alik
Amongst the allotropes ol Care
hardest naturally occurnng sub$lance
ither all e ol by 0 R Asx these metali are
conductor of elect L of a country, so the

Mercury 15 a metal that exists as & higuwd at room

We siudied that metsls have high densities, bt alkali metals do noi have high demsiises

Comparisen of metals and pon-mcials
hietal readleable and dectile . Is are bottle
Nicials mre good conduciors of heat asd gl 3 Mos-metals e bad condudion ol Bew and clocttey
Nieasls wre bmmrous and can be polsshed i ik dull mnd canmot be polished

MNon-mmetaly may by asdids s OF pESCS 8

Mictals mre gencrally s
o Lfedalist e

aie ioEp (5l

- b




Assess Yourself - 1

(Ch caloum

L B Tesponsibie [or D

gh meling

nad (i) (CF Ciek and (i) (¥ (1) amd v
hardesi subsiance

be cut with a knefe
¢ imclale?

(1] 5 a hqud al mooem lempe (ind 15 kept immsersed in e For slofing

{m) = bollh mallcabde and dactale [ kst conductor of hoeal

SAMPLE PROBLEMS

1. Expla ¢ mcan 1 meal
The tendency of metals to form very thim sheets by hammenng & called malleabulity. Metals are malleable
s¢ they can be hami . [ are niosl malleable metale. Hoth

and silver & he han

v of metals o get drawn mio thin wires i ca
metals more dsciele « % are less dociile
¢ metals
kepl immensed in kérodene oal™
drum 15 @ reactive metal 18 reacts with oxygen af room temperature o form sodiem oxsde {Ne.0) Sodmm
also reacts with waler e 1 i Ehe @ir as e g b0 form sodicem hwdeoxade. To prodect sodsum roen air arul
TEHNISALENE. 0L 15 L:_'|!-'. |.||||.I|_-r !l._l_'ll' -
. You ar¢ given o hammer, a battery, a bulb, wires and a swiich
fah How could vou use them o distimpaish between samiphes of metals and non-emetals?
b} Astess the mwelulness of these tests in distinguashin «n melals and pon-metals
Laf : Purpose of the use
: of the eq
Hammir la tind ouk of the The substance breaks inlo picces — i
sample i3 banle o 4 Brintle
malleable

onclusion

{(in hammenng, the suhstance * The given substance
shaped inlo ihin sheei=il is malleahle 15 a medal

A battery, a|To find out if the « The sample docs not allow clectricity o | * The given substance
bulb, wires sampie 2 b pasis through #1188 mone=condubol 1% 0 pon=mekal
ored & swrich |electricily to pa .
" b "] o It Bl o The sample allows electricity o pass | = The given sample is
rcaigh b of ol
= migh it is 8 eondscior a metal

||'.. ||!-._'-|_' W ICRI= fare I.._-.l.lulll.ll'll'l. conclusive o ENiLEG |'H_'I|.-.|_'|_'|‘: (i1 s nmd II||r|-|'|I.,'I.||'-.




HOW DO METALS AND NON-METALS REACT CHEMICALLY?
Elemients cam b mone clearly el ¢l & metals and non-metals on o s ol thes
riies of metals and non-metals, lef us ery o Bnd oot why div meetals react waith
EOE-EaIE 06 r_|||_- hasis |||- r_I|._- HoHE IS i |_'|

Let ws ferst book a1 the clecironse configuralvon of noble gases

Table 1.1 : Flecironic configuration of soble gases
Typee ol clement Ebcment Adomic number Mumber of clecirons in shells

=

Vable poies Ieliam {He)
Mean {Me)
I

Aagon (Ar)
Krion {Kr)
Nemon (Xel
Radlon {Enj

Fat g Bl B Bod B

I8

by shell, All odber moble Bi

T el g Sy '.|'||_'|! LT ._||| II-.||'-||_' e e |_'|'.-._ |||_'.|||I. IMACTIVE, |-.|'.|||l.'| |II:,_' |.,|||I-,'||'.-||-.||'.-| Can e |.‘|I.|'||.||

(i) Duplet structuse of valende K shell makes an element mactive

arrangement) and beoomse able

lahble 33 : Electronic configuration of metals

Type of ebement Element Alomic mumber Mo ol electrons in different shells

Werals Sodigm (Ma) 11
Maprmesium Mg 12
Adumenaumm { Al 13
Potaisam (K] 19
Calewen (Ca) 0
If you look al the nuember of electrons m the valence shell of matals, von wall find that they have 1, X ar
clegirons

Fram the
" 1
CIATACE Y S0y

ar

NOELAIE Bnd Nom-miEtas 33

\

' il
=




labile 3.4 : Electronic canfiguration of non=-maetals
Elcmeni Atomic number Mo, of elecirons in dilferent shells

-

M- Henals Carhon (C)
Nitrogen (M)

Cixypen (L)

hd EJ

b

Flisorme (F)

Sikicon (5i) 14
Phosphorus () 13
Sulphlur (5] 15
Chlorine () 17

BE B

BE BRI BJ

IT woun look af the nember of elecirons im the valense shell of pon tals, woun will find that they have 4. 5. G og 7

lectirons
|'!||I|‘| 1ol SEE COR cofeed
{11 I there are 4 o 7 elecimms in e « afvell o an e ol ifeE IR

i Al i 1 e Wrle, 1

Atears combine with one erotfeer o ackieve e fnert pos cleciron arrangemert and bocome stahle. S0 wy
say that, atoms fomm chemical bounds fe achieve shalwiity by ecguiring e inerl gas eleciron arnmingement. Al
i ¢ 10 lorm chen
in the oulermos] k-3

{na) sharmg one ar more electrons

Iransfer of electrons fakes place between merals and mor-merals, this resplts i rhe formation of femic

.I'luH’l'rfl i the |.'|'.i'||.'| h.ll!-:_| & har ol SITOES 1.||-.-._-'-. |'I-|.|._'|_' |'l|.'1'|.l.|.!|_'r. ST - E T fx. this r|".|.'|'r'. IR Iy

ol o mi o

lonic Bond
When a metal neacts, o does 20 by losing (doasing ) all elocirons [rom 15 valence & 2 siahle oobel
%l moble pas. Thes lam upsets the electmcal balance of the profons anx, angd hence
> charpe the residual som. This slectrmcally cherged particle s colled om jom. In case of a
s posibive and e say that a metad farms @ oofion

Formation of Cations (Positive lons)

When an atom of a metal domales an electron or electrons from 188 valence shell, 5o o 1o scquire ithe electromic
configuration of the nearest noble pas, the residual particle B called a pasltiee lor of calfon

|'..|”|ll.-.||l:._' EXampics will allusizate (RATE ]

Sodim #lom has election tlipwratson 2 (R, B (L), | (M)
the Meshell, 1. shell with & ir posed, which 158 similar i

guiration of 1M nearest nobde B35 B H s wer
5 A Bl URl POSIEVG CRarge
Spadiniim atod

Electiomic o8 N gurakien




m

Ihas | 15 and cle
alam. This glecincally charged pariscle 15 called an won. In case of a
say that & wer-metal forms o amion

When an alom of a nonametal accepts an eleciron o electrons, the new partecle formed i 3 nepative iam or on amian

Fdlc wamples wall illuserate the poant

& abiem Ak ol 2 T an MK #LL TiM)L Now, when a chlorime slom g
the 1otal number of valence elocirons 8. Thus, condi 1 of b ace shell of chlor

o e valenoe shell of the nearest nob ] 1. Howewer, as there are 17 p 4 am s mucleus, bt 12
thered: il has @ med anal negative

abium
amlhiguralion




b o), It has & valemce electrons. In order

1w axide o il g b The oxide om has

1o that of the nobde pas moon. However, as there anc B

Ihe sormc mumber of axygen 13 B and the elecrome configuration iz 2

o atiam o stable electronse configuration, oxygen som gains X electrons ang

a stable ¢lectromic configuration that is 2 whach 15 fam
e, fl ||.|'-. : wnis ol BEganye |.'|'|.|I'r'_|.'
LY

a0}

Lo

probons. i the lews of

Uniide Bof
w3 ]
3. 30 Formation of oaogpem ion (@nkon

aised By Che imet ikl & fie Ronmad By cthe i

wi lram ald valencs
My =

A ]

Seiegm e
chectronie conlfiguration of chlonne atom (Cl) is (2, 8 1, wihsch can anasn
il the resl nolde gas angon |Ar

orm chiorde 1an ()

L himi s
Iv chasged chionde won wilh & stog b lorce
peit sodinm and chlorine. The

compound =0 formed B called an doic compounmd. The above combunation of sodhom cation and chilareme
cometrie dizgram, dot dingram and jonic equation s

¥.11: Formabom of 3

Chamistry bor Cla




chilc hias @ formeuls | Ml L ||I o (Na® T L e

n denoles the sumber ol sodiam soas and chlonde wons beld m

e bdhce in three dimensions as illusirated m Feg 2

| i i
| im
of magncssum atom [(Mgh = (2, 5 2Z) It 5 an elec
clement, whach can attaan the electronic configuration o

Ihe elo 1 flonme atom (CI) = (2
the electromc conhguraton of the nearest noble gas ang
i s valence shell o R hl g joqw AT )

[ |

Hovwewer, 3 T checimons [rom &

can accept onby one electron in NS valence 1. Thus, 1m arder b acc

abom, there maust be another chlonne atom. In simple wonds,

aboms. The comdimation of « magnesium atom with two chlomnne ator

reprocseniod by : aram, dol diagram and an o

rcudral

WOELAIE Ard Nom-miELas

¥ MaAZNCSINUm il

o @ ol fows

S to form B

8 R




. :'-.lr_:
w 21

Mg + 201 » Mg™* 201 ar M o

We have disoussed the formation of sodsm cetion, Léet as write ks
B i Ma

The Stromis conbigarsteon of tom (0] 15 (2, 6], 115 an elecironegat n which can n the e
moble gas configurateon by gamnmgaccepling (bwo electrons) o is valence shell trm oxide anson ((F)

0 4 2 .
(&}
T 1]

A YO Can see. one '-.-.||_‘|I|_||I'| FHom CEL |J-.|I!._:||,' o by e €

soddim cabions fo form 2 ble srmang

I'hez reasan B hardness 13 due 1o the exslence of strong

Mly in sel pattems. Simce these opposiely

| ad s very 3
sk coenpaands arc hard

The reavon for the above

oms, As o ||'l| of CTETEY K

latile amd have very ligh

& HOAE T




1 in Water 15 a polar covalentl
Phus, b molecules of onse compoutds womse n Wl
1o Bodding the catbors and anbops |

s :ll.;l, Y U ':ll 15K i WHLET oo

Polar covalemt bonding 15 a tvpe of chemacal bond whene a pair of ebectron
15 upcqually shared between two asoms. [nowater maolbecule, the cdectrons are
o equally shared becawse axygen atom bhas a stronger pull than the
atoms and witracis clectrons. Thus, cxvgen stom camics a panil negative charge
and hydrogen stoms cary partial positive charge

tlsn ol & | i i &l eleet i WOHETRE T
waler o foomm anadee i posiively and megatively che wirs. These ons can e & Ehe

cathode and anode, willy the result thal sgueou ) ¢ sonie compound comdus ERECINC

lomee compounds an the soled stale are bad conduc of electneny. It i because, the calsons and aneoms
are beld Drenldy moihe l.'r:-.':d:u| lattice of ionic ¢ mpound by clectrostanss lorce. As the ions canmol mgrale o
the cathode and anode, therelfore, no elecine cumment flows through the ionic compoand i the solid stle. For
example, onic o unds like sodiam chionde, potassium chlonide, lead bromide, cic., are bad conducions
of electncity m the solid siate, bui are good conduciors of electncity m sueous solubion
] % % i: Adpueous solution of
.. When the dilferemt saIc Compoa
cach odleer o lorm new commpounds

SAMPLE PROBLEMS

1. (ap Wrie the clectron-dod sireciures for sodism, oxvgen and mo

(bbb show the Tor jon of MNa.O and "..Il__- by b ransfer of
[N ] N i‘l.ll Are I:|I-.' presgel -|I| r_||.,_-.,|_- LT H
ims. (o) The e fol structares for sodsum. o ml m
gkt TR
MNa®
b Farmatbonm of "'-Z:t.,tl

SUELAN And Mo - b




sl i Ma.i

i Mgt

s are bound 10 cach olher lirmly

lick () the Correct Answer
ia) Reac 3 r : leciron. Whech of

Whal happenis g &6

The bomed [ormed befween o aum and oxvgen 18

% qust 1
- II1'||‘||II|,"'. with i SIETITORE AT -.h.lrl,'l,‘l Edl
slent hond &

Covalent konds are of three types:
valent b III|.‘| LELY ] |]I.|I.'I'I!-.:' |.'|'-l..|:-:'llr. snewd LELER] Ir||'-!|.' (el

I. Single Covalent Bond
A single covalent bond i foermed by the sharing of I clecirons or ene pair between Dwo atoms [ poo-mcial )
¢ach atom contributimg one electron fo inng. The pair of electrons 15 shaned between the two atoms amd is always
drawn m between bath the atoms m an electron dot structure, Let us see some examples
| Hydrogen apom has only one cloctron and 18 15 very reacthive. 11 Ccanms exis] as an
atom, %o it frms a moelecule o attam stabelaty wath the help of shanng of ekegirons, Two hydrogen atoms share
one lectron cach to hill the duplet and cach atom gets two clectrons, which i the clectronye configuration the

RS M0
sdared par of ol = ovalent haond

'
e

N, ma

- i ; H-LH

his bond formsed 15 sirong and holds both the sioms ogether

A hed molecule H.. oo <05 .:lq,' covabeni bord. 1t 15 wnitien a5 H - H The two dois drown between the

|!'H|:'|'|!.:n.'l'. LTS TEInCsScTl & [eiEr of shaned |_'||,'|,'II|.|I'.-. A -1|r.‘-.:||,~ covalbani bord 15 |||,'|'|-.:-I|.".,| ey Haing & shaort i i ]




between the two aloms. 30, we can write hydrogen molecule a5 H—H. The shon hee between the two by
aboms represents a single covalend bond comsasting, of two shened electrons, one from each hvdropen siom

We can alwo show this bond formabon with the help of a diagram
mha

A chloemne nlom 5 again very reactve ond canmol exist i free state. Hence chlonne pas,

< of U1, modecules, Each mokcube of chlorine contsins two chlorine afons: jeined by a2 single covalent baonad

v alomie aumber ol chlomne 13 17 2 &, 7. Chlonme atom has 7 elecironsg m s
valence shell so ol meads 1 maore ele complete its octel and sitain 3 siable clronic = rend, S,
two chlorime atoms share one clectron each 1o form & chlorine molecabe ] soe the pr

!"II_'Irl of Elecnon ol

chlmng aem

1.15: Formation of covalant-band i ob

s maolecule. n covalent bond is formed by the sharing of
electroms.

L& panr of electron

'|||_|I'|'| “" -._|||nr||.._

SUELAN And NoG-mre b




troms in its owlermost shell and it resembl

a covalent compound © nk k

lent Bond
bond, we shsdved that one pair of electrons 15 shared between two non-metal atoms i onrder fo atlam o
stable electromie conligural

In a double covale wl, Two pars of checirons are chamed. Thes haj 5 wh nis necd o
1o attaan the neares nohi s electromic configuration, I 1% represented by two pamalle] short hnes (=)

L& 3 Tew &X

o) imodecu I he el ; en s 2, 6l roguines ain the

romec coahgarabion of neon (2, i, It combines with another "0 & ’ % hinw

i hapy

l:l'H'

The
are electrons o af pement (oomiphee
W Lkl an -||l.l|'_,_"|_'|l Ak [RUE ] -;||_'|.I|-| ] vk, O O3 i ) |.,|||'|'|h||'.-;,'~
¢n aloms by shanmg clectrons shares s all 4 elec
T O Mhoir 6 ¥ : s cach

Carbson aii
im the centee of ke molecale Here all the

{mcon ) clecironse conligural

i, Triple Covalent Bond




' atpems, S0 the bond

enl compoursds are also
ml compounids

Elkanod
Hydrochlone acsd
suslphide

Ml

Ethans

Ty
tilnme Slom
H
i v : Ll . i IE—IZ: —l

Hydtogon soms  Carbon iom  Chlons: s Elerwon-dot srectaee o UH L1 H

Here four par of shared electrons are present between carbon and ofher atoms. So, CHCH has four single

Cios .:|.||.'|'|I h-.l.'ll_s'a
. Draw ke clron-diM stroctures for: {ab 1.5 amd (b) F.

{aj H.% iz hydrogen sulphide. [t ms o hyde

uf abivm b 6 valence electrons. The sulphur atom share 1t

n aloms and one sulphur atom. Each hydroge

Fluciing abos Elctrinn-i

« What would be the clectronsdol sinactare of a modecule of sulphur whech 15 made up al

B 6. whach meeans that if has 6

allaen The neanest moble pad comlgurai

S0 cach stom combanes with tao other sulpbur stoms with the help of single covalenl bonds

and Borms a o made up of salphor aloms. The Bemuola for s malecule 5 5

AT Brd Nom-mietas




ample, alex earhin
| chlomne are

wlens i mauble
& Bike etber, (Glecose snd urea. ele., are - snluble in water)

Faor example
.,'l'--..ll.'II: COdTH N wnils like wie . HEEE abcokaol amd carbon ||,'rl_'.|'|1|| me. QI dio mot |,'|'II1|_!II|.'I: . FHCITY THTIE
polar covalent compounds hike hydrogen chlorde gas, however, conduct electnicaty when dassolved m water

1 |'|.I|,"-.

lnie coampois ave high en Hunils il o % usmally lting and hot
P [ - yolabile

lofiie o 1 dugt elecimicity when | Covilenl compossds 4o B0l Coiduct ¢haciniciny (excapl [
melted o dissolved in walcr palar covalent COEpOUnds )

I womdls @ wialkly s i WAl lonl compounds waduble 1 waler

lomwe compounds are msoluble 1 organic | Covalent compounds are soluble in orgamic solvents
dhgnts. [ske alcohol, dhor, acetone, cie

B Exercise-3 (A)

(0¥} 1) = a1

id =




ANSWER TYPFE QUESTIONS

whereas £ @ a g

L SHUFRT AMSWER T PE O ESTIOMNS
d a bad condectod all ¢l St Solulion @ gox
mbsination of ol sairs ol elomonts

wmeed by the
idh k& g

[ch A and L1,

Why 15 @ sodnl e SO
£ banary compounds

Gave e Ton
{5 L and 0},

[ap Mg and N,
{n) Show the formation of Ne(l from sodium and chhorme atcens by the iremsfer of cloctnonds)

i) Why Bas sl §
=y harm (1) s

=" Wrie the eloctron-dol =gy

What svpe of bond = prezent in the folloy
fay L0, by Ll ich M.
wi (8] b the trassler of cliviioes hetween oo

(a) o ihe fooenation of sodium axi

ik} Why mne smic oor e usually has
Wifils if he &

1%, A=, ANERL

HEMICAL PROPERTIES OF METALS
ol Emimg ol mragneum nbbon

2. W have siadied 1he cxam
o form thei FESpECIEVe OXIOES.

R
with oxygen Lo lormn Basss o des
I platinum amd gold) react with o
Vetal + (avpen Sledal axide

{Basic)
% % o Todm

{air}
domsle electrons From thewr vabense chaell
rm negatively cha

Metals re

in Cha 1. All metals (e

All mctsllic oxides wre onic in matare, Metal
posiively char s, The donaied ¢ IS are @
allig 1ons are

m metallic oxides. Most of the

m owaler o foam alkahs

SUELAN And MoG - b




Lt us stsdy the o ik ol ondes BN cas
1l ms with & li E

||'l.||,‘||_'_ L hisa '.l.hlll_' |,'||1l.l.;_||_'r'.. TSRS

i the while ash fi = im oo hes

er. Dissolve ihe

ifi dsinlbed water afe] bet W wallh redd Istims

{ii) Yo will obe

I|I.|I: Ilu; |.'|'-.I|.‘|-.

i mafure as Ml
"LE[H Y] + H. 540
s o ik N

lme, theret
i nagure

=

Pogassim

metal. It &5 hig reacisve and catches fire causing o

12 kept immersed in kerosene il When a
placed in agr. il mp

15 gently warmed, it ca

s im waler o [k
15 Basde fr matiere
H

UK
Defimitiomn: |
BT g i Sai] amd warer

i has been modiced that oxides
o lorm 2all and water as e only pr

cahly cul piece of polassum 13

¥ Eels o ed o form [POLERSTURTE O However il

burms with a crimsen fome

Bum:

e ol @ miag

s basic

REETI
oy whag




FEACTIN o MEERIESIEm W itk o

AlCh, (alumnium oxsde) B amphotenc

v sl and we

ahummnam oxde
ALOys) + 3HLS0 (g v Al 508
Sl

am oxide

+ AMa

Acubic nadure
Al (s} +

2k g
la=g

In the first
il and water. Ths means that alemanaum
|'|.I-||_' W I".ll.,- (5] II"-; |II..,|

an A

Frlhz)

.||""H|u.'|||

e

1 .".I:_1I: reacts with sulp

The reacism of alumemmm with oxyeen Bakes less readily than the

n. Aleminsum burns m mir g fom aluminiom oxide

PALO (xh
T

¢ that 1=, il ieséls
er, Lol us sew the
layer & formed

mctal by chects
LN

B o & in wilh B
alumninium, and Benoe, oxisdation

be impeoved
¢ the oxide layer thick. Dunng
; of anodising, a clean ahsminiom
made the anode and electrolysad wath
oo al
thisck
layer al alusn - i
Eayer can b dy el i Vi 48 ailEracinve bin

a given anodszed ariscle

WInE 1 Rl WM

£nil

sall and waber, hence & haracier i thas reaction

v Maltel), (og) 4

It .||I|,| LY

T axides @f metals are commonly called basic axides

Metals like magnesium, aluminiam and 2ne, clc.,

repct with the air and moisture (water vapour) o form

their axides and this oxide Layer prevents [urther axdabon and the metal undemncath pratect

SUELAN And Mot L




SAMPLE PROBLEMS

1. An element reacts with oxygen o give a compound wath a high melting pomt The: compound 15 also soluble
m water. The element s lek
LA caloiem 1) silicon {13} irmn

|'l1.|-.||_' |I._|.-. a I ! N WHIET D

Finge oxble

I o ik i, The rabe of
weal reactivi,
wilh sicam and

a melal reacts with water {oodd or hot), the products lormed are metal hydroxade and Bydrogen gas
Metal + Water v Metal hydrozide + Hyidrogen gas

When a metal reacts with steam, the products formed are melal axide and

Medal + Steam ¢ Mletal axide + Hydrogen gas
i il tassimm: When o small

dropped an cold w

hydrogen gas. D hyvde
whach m ems mgnotes potasssum. Polassum bums with a coomson Hame aaber and b
2KOHag) . H.ig) grimvign fane

Pocasgm hvdnossde Hyidroseen

¥ Cohld waler reacts avely wih sodrum
meelal, When a small peece o 15 drop gh of waier, n
meclts o foom g silvery Ball, whoch Boats over the surface « ater, [ darts
abhout 1m all direcions rll'l'\ll_a.:ll'.l.: a |‘||-.'-.|I'||:: sl and goves all eny haubhles
ol hydriy A 00 ise paece ol sodiam 15 b the hyde
fire. This msk ¢ sodiugm burn with & g ellaw fame
ZHAHN

Ciokd w
i :I!-;1.|| I5 |,|I|'-;'||h.,'d i a

wilh waker by biem Calciam

cide, whach 1= -.|'a_|||||-:|-.. -

i




Mg

exniam dioes i reacl with cold w
or it slowly ne i

ecsum 15 boaled with w im hwd
Bl
1.0 —
LY
i fselE wath
JHLO
.

TS TR
1 when the lay
1”' [5EY]

Wt

meml sebup shows us i

Dasivary =

all fusmp of |__'| a5 wiodd] soaked in waber

s placed i ihe meddle of the hores v placed boiling tube

Epparalus as shown above
Afber the met
will the d w

= over the metal sample, leading to the formation of the comes

ped with the help of a bamer

Ihe witer present m the soake

I sample 15 e

Ip ol a scparate bufnct

ipes from the boiling tube and 1 1% collected in the gas

Line doe

g to form #ine ox

- b

| |'||.||_|_' it &t the botioms of the badlir

Eurms

ter. Howewver, of powdered

and hydr

M

1l ||1.-;]:|||_,,l..,'r| pas

WERICT NENET

tube. The

This Boabing

RAESS wonH 15 B

il sbgam and thal s

onding metal ox

ur

e of sieam. Ha ef

with the formalen of won




ith i i These metals do nol react with cald water, boling
waber or deam even on strong heating. Therefore, they are the leasi reachive or non=reactive
From the above resciions of metals with water, it can be concluded that potassium i the mod resclive melal
|._||||'||_|. |_'|_‘| |'|l| '-.ll-.|:|||'|| |_'.||..,||.|I'._ MR ISR IIm .||I.III'|I.‘|:|II|'|_ FIEC .|:'||_| [F{al}! [_'|l|'l-','|-.,'l it I|':._' NEl FEOCRIE !'|I...':.1|
K= Ng=Ng> o> Fex 'y

: = - - - _ge [+
Decoranieg clemical reactivily {Least reactive)

iMaost reactivel
SAMPLE PROEBLEMS

AH IR g ol + dH ey
5 Z Wy drogen
2H. KD

Wile
2H KT

Wiber

mg reactions
rum and caloiam with wate

ey e alom from the d Mot all me
wilh diliele merdenal acids 10 lorm ther respective zalls amd hydrogen gas. DThe rate ol the
reachion depends upon the rmacal activity of metal
Wleeal + Dihwte acid « Aletal salt + Hyvdropen gas
Sodium metal reacts explosively with dilute hvdrochlonic
acud or sulpburse aced 10 forme respective salts and bydrogen

- 5

usurmn metal re ; wly with dilute sulphunc
chlone acid o fofm their respective salis and hydino
[ED fans Mes
HL 560 (g ) i
i lpeears acmd
i Alummiam e bowly with diluse hvdrochlone acid
wuse of the presen fd @ very thm laver of aluminem i om 1ls surface. Howeser, as s00n as
the fresh surface of alumemnum metal s exposed, the reacison speeds up
i ; | - Ul g t AH,i
LI TET ] Hrydeoschi 3

|_|-||lI -.-.|r_I'.

dilwme sulphunc acd of hydrochlone acsd 1o form theor regpoctive salis and

Bydrogen s
Fnix) i . H.ieh e R
i , i 1 .- .I
! ' I'--dl- SLbvwrypombie o
Fimc. desmolves m dhlluie H.S :II o fom By bbb
whach = soduble m waler and bence fivma a woluton, The

discyssed in detai] i Chapter 2, undier the topic reacton o




lron e

lrem ¢

dilute mmmeral acds 10 lorm their

o7 docs ol Teadt

hydroschlone
L
{

M BCD

en, waber and dilate museral acids with m
{¥n the hasiz

From the a

reaci I Ehsg i

e mHne: als have been armran

AT
the meral Feachivity series,
Metal reactlivily serses

xmck wiih cobd
o Idhermie
bydrogen

H
waler

Potasmum (K |

Soafiun (Ba)

i
{ Magncsium

| g | Fe)

Aluramiumm (A1)

Finc (Fn)

[ not resct
wilh waler o
S Ccarm

liberane

Hyelragen (1)
ey (0 p

Iy

ey (HE)
Wil

) Isheraie

Waled of

| Crold (Au)

um = e most reactive metal, and g
Id, sil

From Table 3.7, ot 15 clear that pota

socount of thear very less ® that the neciaks like roamd

TR & LI n Ly [4 7] I|1|.':I '...1||.

wilh re I

ne melnls can donate valbence electr
Fis
[ tse odbeer extrerme

observed il al

chemically 1 ciive SRNLFTE Car e its clectrons w

oaclive

SUELA And NOoG-mr b

Keagcr 2how
wilh soids o

o occur i ik

th greal dafle

etals, ot 1 ¢

of meks

ed 1m a sevial erder or @ gronp ac

hydsogen

noremckal

AlALDVEY TV

L= |

=l 1o

hyd

I FEEIEre

15 the leasl reactve

e shale

f i | ha

han the « and hence

hence, 15 mos]

ulty and, bhence, i least no




re redad iy han & T vactive medalk. In b @bl

, potassim, sodiaen, colctive, mogaesium, alumbinium, 2ine, trom, g and fead ane 109

: thew valen | e reddnly than hyadee Theve metaly react wifh water for
Berate Bypdrogen gas

{ fess reociive metalsy In
COfper. Imercuny: Alver and e i reachve metals. These metals do nod
g with water oF deam and do mor displace hydrogen from difute milmeral aobis

A freshly prepared mixture of 3 parts of concenmirted hydrochlons acwl and | part of concentrated nitree aced 1=
d aqura regie. Aqua means waber and regia means royal, Thas, agque regia 15 capabde ol dissalving royal metals
likce platimem and gold. If dissalves all the metals 1 s highly comosive and fuming

SAMPLE PROBLEM

1. A man went door-to-door posing as a goldsmith. He promased 10 bring back the glitter of old and dull
gold omaments. An mnsuspecting lady gave a set of gold bangles 1o lim which he dipped in a particular
solubion. The bangles sparkled hke new bot therr weight was redsced drastically, The lady was upsel but
afler a futile argument tbe man beat a hasty retreat. Can you play the detective to find owl the malure of
the solution ke had used
Ihe Il poddsmuth nught Bave used agqua regia. The aqua regia has dissolved the upper byer of gold
Adqqua regia is a freshly prepared mixture of concentrated hydroachlone acsd (HCH) and concemtrated nitnc acid
(HMNO,) m the ratio 3 © 1. Aquas regia can dissolve ibe noble metals like gold and platinum

:'-:-.:;E
[s],%
1 1 s i iR ViR
You havve already learml in Chapier | abool doplacement reaction, where we
Yhem a more reachive metal o T J lexs neaciive { frowm it ogrweons sail an, them e chemico

PRI L ¢ diplacement rerciion,

ploced m clear alve

{1} The che
o blue solelson

(1) lhe strg ol COppT B . ad with @ * AE
kaver o salwer

Weasan: Copper 15 hagher an metal reacivaly serics

than silver. Thus, when copper 15 placed m the salution ig. 118 Siwer depoiity on copper UIrp

1] F nurmiE 1 |'I-|_'I! ¥ MEOEe reacing than '-|El.|_'r_ |.‘|I".|!-|.|.'|_"-. silver from ihe '-.I|l.|.'r nitrale solyEen

copper metal, i am, dissolves o lorm copper aitrabe wihisch 18 Blue n colowr
2A kO lag) 4 Cuis) v Cui™0k bfag)
{Redkdish biros iE




When a stnip of iron metal = placed in copper

{1} Ths

{au) Keddish brown | ipitale of copper is depe
Reason: Iron metal 5 more peactive than e C COpPer Mtans i

-.u||,'||l.|l: % I, '||.|I::_|1 A
Cuiz)

A
J LT

ljlr | ~.||_'I|'|. En I|'||_' =3

helow

hale ¢ Il 15 Becas
als are lower im i al e d hene it displage
Irom copper sulphate selution

s wiih chi Metals react with chl aules. R

|5 TLEMY, cakomim E&nd ¢ Laess 1

mctals like 3 won, alusmamur and &

IRl 5

ki

Cal’l

2Alix)

_||.::I|'-='H'-'-|I e

crally do noi react with hydr
¢ called m

ne will hid

ed metal. This keppens only with metals which
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SAMPLE PROBLEMS

L. Samples of four metals A, B, C and D were taken amd sdde

idhkained have bBeen inbulsied as follews

Mctal lron (11} sulphae

MO reaction
Dsplacement
Mo reachion

1]

M0 FERCEHE

Lise the aboyve ¢ o answer s

{ay Which & ol reactive metal?
IB What wouild vou observe il B is sdd
s A B C

i 1o the Sty Seres

i [ 3
(e Arranpe s mck
Accordi

Finc > lron OpPeT
From the data given in the above tahle
[1h & 15 more less e
iny B s more 1

fve than silver but

(e 15 more res

|.1||'. i h.!-.:-. (=

(¢} The arrangement of metals i the onder

. Fosnd cams are cogled with tn and mof with zimc
(A} zine 18 costlier tham tin

(B) =inee has a hagher meliimg ponet than (e

(T mng & mmeare resclive than im

he coffecl andwer 1S

lesz reactive than tin
(LN

Fing B more reacive fhan im, Moseover

. Amongst the bdlowang, which
(i) Swlphur, and {1v) S

5, (nly those o
e from dilwte sulphune sod

Line 12 the oaly metal thal has a possson agher 1han hydrogen m ibe me

daplace hydrogen gas
& hvdroeen

i Ofper will not di

Carbon and sulphur are non-metals angd, he
4. Copper sulphate sofution was

alumneum can. Explam thos obsery

Copper (1) salphane

o reaction

Ml PEACTION

a5 s pe0sifion is BT th
. will not displace hydrog

coed in a discarded alummmum can

TillsTe VIR Aol Eees o | b pesiales

Lime sulphate Silver nitrate

Lhsplacement

Mo reacton
My Peschon [Msplacement

o reaction i LV o U [T

Wi duchions aboul metals A, B, C and [

solution of COpPeT i1 '-.||'.|'!-:'|..'|||.-':'

ad LY an the order of de

vivs the onder

11 ViET

v ikaEn 1ron

&5 meacive ikhan iR

reactive than copper

of decneasmg reactivity 15, B

boczuse

i 15 0 non-foxie meksl

will desplace bydrogen from dilute sulpbunc a0d? (1) Carbon, (u) Copper

ren in the meetal resctvaly senes, will displace hydrogen

saclvily senes. Hence, zine will

il '.|'q.: meEkEl Feactivily o8
n [rom dilube '-'.||='||"..Irl-. .II,'I'.I

Adter a few days holes appeared in the

an 1o the laght of reactivity af met




W, Aleminmm msetal 15 high up oin the metal reactivity senes as compared 1o copper. Thus, alummum displaces

copper from copper sulphate sobution. As alummium melal 15 gradually dissolved from the walls of the abuminsum

can, therelore, aller a few days bodes appear m ihe can

2Alix) + ICuS0 Jag) LIS (agh + FCw(x)

A metal P is placed m the squeous sulphate solufion of metal 0}, In 2 fes

w s megal L) was |!|.""II|'H.I'.|.'|1 on the
mctal P Whach mictal am sl P and O 5 aeore rescinve and why'

Metal P s more neactive. It 15 because, a maore reactive metal always displaces a less reactive metal from i3

walt solution. Smce msetnl P dissolves and metal () is deposited. Therefore, P i more reaciive (kan ()
b, Whach of the following pairs will give displacemeni reaciions?

vution and co

[T e | b bl

[T ] Ligeer (] nirale

What woubld vou abserve when zine i5 added o a3 solution of ipes (11 --|_||_r_|||.|'.|_"I Wite e chernscal eeaction
that exkis place

Solaizea of trem (113 '-|I.||'l|‘|.|l-.' 15§ n. When »inc 15 add=d 1o o sedufon of Fe (1) -.|_||'.|1_|r_|_l_ ¥l gels decolourised

arsl aron gets precipalatod

FeS0), = Frii} S0 Fels)

Assess Yourself - 3

¥ietals behave az reducing agenis. Why''
Sansr the mmcaad

Whal Evpes

Am element reac Oy RCT H & reetal
o B nowsme

Mams o macial each of the follvwaeng lypes

01} Which reacts with waler at feorm lemgscraturc”

{11} Which react ondy with boiling water?

Whal Bappens wisen an mon faal @ placed = & copper sulphste solation
Whech ol the [ollowieg asc amphodong oxmdes™

Mighh, Ay, S0, Me, Fe b

Ay (wo melals, whatl cannol displace hpdrogen From delule sosds?

An clemend X Torms an oasle 'ﬁ;:ll The aquicus salueon ol "-.:1:' lirns foel e
(i} What 5 the nature of the code X007

it} B8 X 5 mistal of nos-enctad "

[ ot FAag)
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3.7 CHEMICAL PROPERTIES OF NON-METALS

Mon-metals Bave 4 o 7 clectrons i therr valemoe shell. 50 they gan electroms 1o attasn the nearest noble gas
nec configumaton, Hence mon-metals readily fiem negatively charged sons by ibe g of electrons. Wy can say

y mi-meciali e electronegative chementa. For example,
L |

el b [orm oxsdes. There

in waler fo f

"

17 When carbon bums in ex ar, ol forms ¢ 1 dic

[WEY
b

-
O, dizsolves m waler 1o form carh
LA ] HCW T

5 B an acidic oxide
(1) When sulphiur 15 burnl 1@ asr, i neacts wath o0

b TEY | # 0,

500, dissolves i waber o form sulphurous scid, which rms blue Inmus paper to ned

SOF) - H.CH v H.50{ag)

Cherides whi
ni acticn on Din L arban mon (CCHE, water (HLON, mitne oxle (MO I i (¥ are
cxamples of newral non-metallee oxides. Carbon monoxide 5 prod when carbon burmns m a hmated

'-||::.'Ir'|'|. of oy BCR O Qe




200

[T L
[ % |!-‘.I.H:.|I_'I_'Ij when an |_'|-;_'..,||'|.-;' '-.|!-.,|.‘L s i'|.|'-.\.~:|_‘| I_|I|'||||:|_'|I 3 maxiure of |I'|. |J'!| fl Eas .|I'.-J oy E<n gas
When netrogen and ox comhine o high tempermture (3EC), nitne oxide 1w Fformed

1

{1} dry i (i) moast limus paper?
Winte a ba ! o the readison takmg place
Wihen sulp 1% heased 10 anr, suliphur deoxide | 4 lormod
{1} Thas gas haz no effect on dry hinsus paper
iums the moist blse litus (o red. On prod o contact wiih

the litmus paper gets decolownmsed

MNon-metals generally do pod react with water, This s bocause non-meials
1 from water

1] on-meials do nod react with & b produce iy EBS A5 ki

camnil displace hy cn gas froam

FETR T | - Wil sar-meials react with chlonimse e form chlondes by '-:"|.|I||'||.'_ ol elecans

!I-._'"I.'I.'
Hydh 1 ool ; - ol s ¢ o form hydrogen chlorde gas

ZHCHgY

en b form & 1 hydinde

I.'l.||'||F""|||'||:'-
[} |i'..-;||'|||!:-.,-r'| combimss with |||||||-;] '-||:||'-|‘||_|| af 440 C o form Bydn ;

H.igl - Ay

U0MC, mitrogen ©

oy
LIzl
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Ihis 1 a displacemen 1 where 3 mane reactive non-matsl
oft of 10s sall For cxample, when chionne 12 cd through

tive non-mekal fom ise
d as products. Semilarly, odine B

thaplaces
the =il | k iide, soddmm ¢

]

Camparison of metalk sad Non-mefals (Based on chemical properties)

1.1 rm b wides ik

Mgk react sowts Bndl WY T wilh waler 50l sut

Metels form wonic chlondes Mon-metals o covalest chlorides
mie moetals renct with By
orm fonie metal hvdrides

) : o
Uses of Metals and Non-metal mrvenow:

Uses of Metak

Copper and aluminium metals are used (o make wires. This
clectnicily
 [g)] 5 pre wsed Wom

I fior galvamising iron arecles to prodect them £

um matal 15 psed m packs af medicinegs and Food maten:
| and pla { % s wsed dn make ewellay becs

Mercury metal = used i making thermio

Lesd m B wssl in making car batieries
Uses of Non-metaks

muglion of ammmomin, which 13 gsed i the manaiacire of Feral
vioerine afe usod as ¢

phite) 15 used for makmn e cells amd dry cells

Sulphur 5 used as a fngicede and m makemg gun posds

Ml % IESETVE P I fooud matenials
Layguid hydrogen s used as rockel fuel

Sulphur 5 used for m ring & irig acid




B Exercise-3 (B)

L MULTIPLE CHOICE ©ESTIONS

r valsons ane ancomect’
(Ah 1 float

« JAghOE (ag) + Culi)

and a
B asd O

| 1

¢ ol the metals en the Pollowang geoup are | (A) mosd e ¢ (B} leEsl roacine hil. ™Na. O, Ca?
Y an wom knibe 18 kepl dippad 18 Blue copper salphale sols i, The sodglon changes o hghd green. Why!
o meeulral cooides out ol the Tollowmg

LTl J¢, carbod dioxide, miirous ockle amd sulphur dioasde

Wrile the chomical equation for the resciton of hol alummium with deam

Wrme s chemical egquston o sl Ehe resehion kimg place Beracen wxl gt amsd cokl wated
Wrile the CheEnicsl Sgmabion Lo repne W TeRCEHIN 12 N COPeeT ONE0e 15 heabed an & o ™ oo R
igave che

How does the metal magnesium differ rom the metal caloium i thenr reactson with waser?
iy B neulrad s

ol Felsl & f even @l Bagh Lemipss
d [iei)
marial sl readls neill wilh o

wir wilh hat o biil rescis (1

hvd

Wrile the chenmcal equation for the rea

1o Ekmng place when a

of mine 1 placed im copper (1) sulphate solution
An clemend forms an oxsde Aq0), thal = act

in nalure. [dentify A a3 a melal of a n
wilh eral acids n gus is lberabed b w
For makmg hydrogen by resction with hydrochlong sod, g
Wrile balanced chemac
111 SHCKET A EE TYFI
rictal il ol

1 bkl waler i, magnesium

(1) & agudes axide, (i) 8 basic Ox e
Wa 5 C K H

and {im) & meutral ¢
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Whal 15 the sClivaly &
iR ERTCUry

Wi

;1% pasiod

calcium
oy Bl
wilh sic
e i an o

micd, I regal EEInE| o

Wi fakes place m cach o ©
v in ihe powder fomm

pouns] H
1 alusn
da

| an iron pol, Aler lew

Winie ihe

AEONA

{ip ZEnc oxi

capl walh sy plhy

4 added B waber
I lire. Why as

i chieg (dish ¢

=T Wile

" Explamn wilk the help «

ifi 4f eder o ECEEHVILY

o black layer »

vl

ot and g

WPy ol was foa

o0 mmvolved

the

ol cakch hiee, Bait




il & vl sashum g o afn o] huhdsl
e acid. 8

When o mectal X o trcated with cald o azls X

aruld Nk i f by cassly ¢a b Pedios anvedved
Explain the fiod
(&) Heschvin

i ™

An ¢ /
{rms & ide  that on fres

i W wombd
LEF =0T Fnd |pi

{il} ®OmM$ ©

I and E wore add

Mo change

A grey depomit T Ccoaling A CONlEE N (1.5

- ; hispe
i mctal the mactal enctad

Mo chanpe il o change Mo change chenge

A& coalimg on e

Mo changes o gha = chaspe

ORE coaling b i Doacing o OB ch

§ [ sl feBet
tive melal?
ed B mnetad D wiere s3ded o I & oppet (0 sulpts
s i meeial | e & i {1} e
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3.8 EXTRACTION OF METALS

TG I I|I|,' caril ) L 4 7 m the free s e |FEEEVE &

in e form
anlver, plalinam and copper oocur in the state, Copper and silver occur in the foom of it compounds,
Wl su
% in the free stale 1s that ir posEieen in the chemscal reactivity
LTS 18 1 I be s, elc
All sllher metal: sumdds, that 15, i be comvbaned state. Biis 2, thew poasalio
2 hwadl pe Chermcs ; 1 e, readily rescl with arr, water, carbon dsoxide, efc. T
| 1 ke lorm of thew sulphedes, carly L oxndes. A a matter of o | 1 ol the métals i thesr com
0reE m |-J|I.' form ol ox It 12 because & wery resciive and one of the most abundsnt |.'||_
surface of the carth

Minerals and Ores $3 1 Semse Emporiant sres

The naterad sraterialy contoining metols fo tie
free or comiined sicfe are colled minerals,

Setak Saing of ofe Fosrmila of are
ot tock sali {Sodium chlonde) Wi

Aluminizm Bauxife AL 2H L0

All munera wain urmwaniod impanic: such as
Cryolsie Ma AlF,

sand. cla The percenta a metal m a mmeral
can be hagh or ko depend ] thie percentage of | Manganese Pyrolssile (Manganese doxide)
sand amd clay. In addition & it, s minerals contain | Fine Calammse [ 7imc carbomate
objechionallc mmpummles, which may cause podhetion Finc hlende (Finc sulphide)
when the mectal is extracted from them . = s (Iron oxice)
A mimerd, fram wivich o metal can be extracied
convemienily and profraily i onlied an ere T ¢ (Cupnic sulphidi)
It must be kept in mund that an o i
fairky high per of 8 given metal. Furthenmmone Calcium Limestone (Calorum carbomnate)

all ares are mianerml, bl all monenmls are mar ores Ly el CaS0, 2k

Some of the comman ofes are given alo Lad Galena {Load sulphide] s
it [T L incbai Hgs
Metallurgy

The vartoas processes nvalved in the extraction of a 1 firoma its ore and then relindng of metal, inclading
study of ils properiies and wees are collectively known a8 metallorgy.

I hs fikkjor Sleps amvolved B the exiracien of metals ane

1. Concemlration'enmchasent of oo

matll peces. 1 es then

=0 en Bamimer Brills o very aes 5  are then fed in balf mills or stemp milfs and
lorm @ hime

i, hmestone, mca, cic., &= aled with

¢ 15 called




The processes thurd kelp fa the remoral of pongue from the
dressed ove, therehy increaxng the percenirge of metal in tve
are, are colfectively exlfed conceniration of ore.

Il::_' |'|I|_'I|I||-:|'-| l,l'u.:l_l in Ih:_' CONCETERIG il e |'q., |1-|_'I!-.| Alhils]

{1} Mature of ore {2} Imipanies present m the o6e

11 il i i i I he 4]
Lo fall ona m : such £
on which the bell moves, has a
lhe non-magnetic panm of the ane n dir
form a separae heap, The magnehe pan of the one chings
¢ bell and fakls A s away from e
Aromagnet wheel, 1o form a separale heap

Thes mecibod ol o Iratpon 15 oied, when

ling: Thes method of
gangue from ihe ore is follvaed for most of

the ares, excepl salphide ores
The m ol ore 15 powred over a very wide rocking
table. fitied with cor d boards, ikt it has &
 againsl the
gue are washed
whech get stuck

5 Paeddl on e o
L, the snlphide particles are sefted By oif
A placed m a la tank larmng a
I waler and pine o1l A st - il ol air 18
ke ihe mifure of the one F pane
ol D 1 itafnn with the pine ol fo Tl
The particles of the ore stick o the ol and are carmed

ap by ihe foam The [ 1 s ¢% seitle ai the hase

ol the tank
The foam s zllwed fo [l m another fank and allowed
b setile. The air e froany the foam |-;._|-.|:||:: bchind

trafed ore. The pane ol Boas over the ceniracd

arth®
the melals

o 0, and hemoe

NPT Bnd Nom -t




CILETL, ITERE TSI

mnd m the rec skafe
Ih e i ne M F Wy & i L - lead and Ui aee
T ’ - i sarho amd sulphide:
Thizs, on the basis of reactivity, tse msctals can | W0 e g thiee caie
(1) Metals of hgh reasctnaty [K, Na, Ca, Mg, /
{n) Metals of moderate reactivity [£n, Fe, 1%

(i) Metals of low reactivity [Cu, Ag, P, Au)

and

Theese mctals are obdamed by electrodviic reduction of tbeir molten chlondes or oxides. The oxides ghly

resciive

mitals are very siahle and cannot be redoced by ‘carbon” Thas s because these metals have far more affimity for oxygen

of chlonme than carbom

I. Extraction of sodium from molten (fused) sodium chloride

When an elecine el 1% padsed Lh Fused s a specwally - ctralyviic oell, provided wath

aphite anode and secl calbode, sodhum sons migra ards the cathode and chhonde wos migrate iowands the anode

AL the catbode, sodiumm ions accepl clectrons and afe reduced o sodinm metal

AL Calhiode |

ctions amd arc oxidised o chilofibs aloams

urnife bix Foom chlorme
i | . | [ A wle]
L blormy son L hlkmng abim

L,

L hiloring

theze solutmns contam
ce b Mot oor K° wons
or polassiam metal

Il. Extraction of aluminium from molten
(fused) aluminium oxide
When an elecine current 15 passed ibe fused
alumamiam oxkle oo ERRE e e |"'..|_-"||| S omoa
'-.|'I-,'|.'I.|'.'|'. |_||.:'.:|.:|"||_'|,‘| |.'||,'|,"!r|||'.lll. |,|.'|| ['.'-.l'..ln.||.'|_‘| with &
W oamd graphate cathode, alumimmm ons
ule
tovwards the anode

Alumma does mi comdhsct elactnaily in solid stabe

Sgers  LTELET




Al the cathde, alummiem wons accepl elecirons and are reduced 1o aluminium meetal

Thee metal =6 formed melts and senks o the bBotiom of the cirolvile tank. from where if can be drawn from time

ey lamme
Al ' - / [A1 cat
A lumanesm s wm

L the anmnd abe asxhesd] W oxygen aloms. [he oxygen

|t e |

ulphindes. Be EAChon
that the are gets converted to
can be reduced o oblaan the metal
The praceis of reatg of an one '-I'riln_::'.lfr i e pbicmeed of arn, sacl that i arCOmpOTes G form
a metallic oxlde i colfed colefmanon. Calc om i generally employed in case of carbon :
Dhjectives schieved during caleination
{ef 1 removes measture From the wet ooe
(1) I makes the ore porows
(i) 1 oexpels the valanke mmpanties (nom the one
{iv) I decomposes o carbonate ore 1o s oxide

A AN

L

{wh I me e4 waker of ¢cryatallization from the hydrsted one

B |;.|I|_'|r|.||||-|| ¥ I.|.||||_ [ g k] - LW L [iE ! [=1i wuiLlis
metallc oxides and carbon dios )

R il The process af heating a concemirated ore (only sulphide eres) i the preserce of excess of mir,
sicl that f chauges fo @ metalile oxide s called rosstimg,

Ubjectives achieved during roasting

(6 1 remsoses moastude |'-|'|;-J_'|!. il e Wl g

{it) N muekes the ore ponows
(nel N expels the volatibe mapanties
{1v) I oxidises sulphade o

2nsix)
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[dnmng roasieng, the axygen presenl m the air reacts wilth metalbic sulphide ores o form the respective
metallic oxides and sulphur dioxide gas

ces betwoon caleinatton and roasting
Haomsting
[ o ang 15 bealed in
s 5 casmied ool lof smlphide o onldy

alcinglion, |he carbomates decompois o bonm e | 1D g the malpheds ores &e easdingd Mo Ehear
respeclive oouodes sndd carbon dioxide gas respCine eides and -J:1rll'lllr droooide Bk

I the metallic ore 12 a halide of & melad, such as RO or ZaCl,, cte., the roasting of calanason does nod
change it mdn an oode ore, Furthermaore, halede or oxede ores remain unaffected by caloinabon, except that
maisture and volatile impuritecs are removed

H limes hly reactive metals, such 2 um, potassiam
magneium, calktmm and alumamam ane wed a8 e pents, k 2 Ihey can

wer reaclivity from their compounds

Manganese 18 ¢ ned [ram . angand e by heatmg wilh aluminmm | of. The reachion
exathermac in nat 3 2 il nied = an the ligu

ihdnd.ix) 4 A . M) + A5 Heat
Mhlang S T FL L= Manigafess
Smuilarty. chromium mwtal & oblamed from chromaum oxde, by beating it with plumamiem poseder
-! b ] 1 ANNNT 1 izt
Chiotiiis L Ui oo R
iced on the spod, 1815 used for
weld
I thi

powder 1% p in a small eank o hole o s

Magrewar—

i Thasrerin

s gped wiik wel ¢ A 15 made im the

muddle of the mxre m wheeh pla i Whel oliry phug

d by oot stars
: ol ala .

Bromn A, TR O K
The mon 5o Formeed 5 in the ||l.|||'-:] siate, amd benee, sinks ol the bottom of the carthen pol The canbsen
pot 15 then posssoned on the cracked mon part and wel clay | 15 heoken. The mallen iron Slows mio
the creck @=nd poms the hroken parts
The axide ore 15 mixed with coke and heated strongly or the
4] |.'|'. (4]

15 carbon 13 oxid

eriadcal resctions are ille




Phixp

Lemd {0 oxide

Fe, 05}

B ({11 ol

Il da)

As these metals are very upreaciive, the ores of these meinlks

EE
R
(=]

i Ihe form of sulphide

by healing them strongly on air {roasing |

I. Extraction of mercury

Cinnakar |Hgs

reactions take place with the formation of ¢

A% no
How chart

AT Brid MO - et

% the ore

% [Cu0]

| i the are of mencury, When the concentrasod ore of morcury 153 héated strongly i ar,

fal mércury

Lopr (1] omide

Ty ]

let as write all the

tieps wwodved in ihe exbracton of metals irom ores

L aEhon measoasie
1-:"i'l_.|-:_'|

can b converied into metals

folkvang

miormabien m the form of a




Je are mid
pare. |y al

1, IMpUrelbes
Froam if

The process by swhich fmparities are removed from an impere mednl, By wsing
etectrolpic process iy colled electro-refining,
Metals hke copper, mne, alummmm ane relined by e electrolyine process. Following 1w are myvidved m electro-
all mee
I. Electrolyte is made from a solubde < salt of the metal, which i 10 be refined. To the electrolyie, an appropoai:
aced 1% added s a5 10 make 11 a b conducton
2. The anede consists of impure metal, which moeds o be refined
i, The cathode consists of a stnp of fod of puare metal
L e pas locine current, the impure metall desselves i the ¢
metal deposiis on the cathode, The mpun m the metal, enther dissolve 1n the elect

of the anode, and 5 commonly called anode mod

[ [ | It copsasts o + 5 i '-.||:|1|'|.-:||.: This saluti
acid v make 1 a | conductor and prevenl hydrolysas of copper sulpl

s or a rod of pure copper meetal. I s
I b
e, Fodlowang i ; 2 s ehidirolvie
TR | I:Iu.u_|_| == amg) | I'i L
I‘I."'iI: ) | i) + SUE Togh

PO == W i{ag) = OH {ag)

Reactions on the Passage of Current

de: Cu'™ and H being pos
mns ducharge i preference o HY wons, because the

L5}
] _‘|:_'F-||'-.|I themselves on the
anp of pune ooppar
i :'-ilifli' and O 1ons magrate
|.JI'I gl |,| ATRE hl,l,.l.|l'u,'
the img . ¢ have lower
s,

wired and enler

-




{itl limsparities £ 7 / LEFIE o, e,
froam, el

criieomed o (1) Just deop down under tha anode. 10§
mol @ waste proeduct, ss it is refined to obimin silver and gobd

4 commnly called mmodle med. Anode mad s

=] tiomed o () fomise and emler
Qpper jons are present il ralyvie

Bectrnlvie. He

ams ol pu Pper ©
of the catkode containing pure copper

r atoms al the anode continuously anase 1o Foem Co?

1ons al the anode. Thus, the mais of the

:d in the form of anode mud or dissalve in the electrolyic
Ha r, Wb smpunties do not dascharge al the cathode

Advantages of Electrolytic Refining
(1) It produces metals of very hagh punty

2% b |'.-;'||'n im the ey of valuahle meials such as |.:||||,‘| amdd salver

SAMPLE PROBLEMS

1. Wh ical ProCess 15
¢ obiainsd fro

r 2Feil + RN

of a metal M, what would v ke a8 Wb anode, e cathode and the
Cathode: A thmn shect of pure metal M

Electrodyte: A solubion of a stable sali of metal M

wio metals whach [ ne IneE siabe

and silver anc metald whach are lound m aabare i the 1

Assess Yourself - 4

e ils ore?

=4
¢ the metal thal cam be extiactod from haomatile
¢ rpducing agenl i the followeng chemicsl
IhEnll, + 4Al + I8dn + JALILE

What m the obpectsve of calc ¥

Hive does elecirolviic refining Jiffer from carbon reduction?
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3.9 CORROSION OF METALS

This sed in detail i Chap

viem artiche, 1 opr

wum for an _|.II|,'|‘| sl II|'|'-J,'|,‘| In

ciro lvsed with a deluie acid like di
of the alusminium artacle (&

e ol Fwo o metaily |
senerally do il have all i
Ce B | l._'||,'|,'||||,':|'..
4 by melima ¢ : il r i amielad) In %
| &l ropsmi L

Properties of Alloys
Ihe pd

ol alummmum and magzn 1 5 made, i oos harder tkan both the mclals
| bom 15 added toorron, i forms steel, whech 15 harder than iron

sd by the sddition of © w0 4% o muake jewellen

| cormodes 16 form rust 1o mois! air. Blowever, of ot 15 alloyed wath chomaem and mickel, 1t §
el, which 15 rex » S0
| k5 2 allow of =T, I | and oo that does 1
elmg | some alkoys have lowe adlal i il metals. For ex
alloy of i and lead has 3 o
X Irig i renerally ) -ondisciors of electngty
alloy chel, chrommum and ron, = a po wlector of elecincity, It & used m

el 'i]l."l-ll. ETE, OWENS,

Allaying of Gold
sed for makimg omamer as W o il msetal wath & |
wpet, stlver, brass, cadmium, @¢ This makes the airk at T lemperaluie
% the hardness and he . the omaments foomsed from al ol easily

z punty of gold. Thas, m onde ’ Iy d in the ariscle of the alloved
where | carabkarsl = 4 1ish g




For example carat/karyl ormame
way, 24 caratkart gold contains 4, 14

{Common Allovs and Their ses :

It 15 am i
Hs © % n {1%&), chromum {15%) and nsckel [1%%)
1 0 s aaf
ior making cutlery, surgscal instruments and cmamental pieces

s (60 B BO0%h and Fane (4
in colour, mofe malleable and du
better than ather

I 1% used (oo mak selle o ammuni

Fral, an {10%%) and tim ( 10F%)
i namire. | B s | W 3 S(Hp BB i
of  Indun  neeialbe
schaeved by the In
metal workors. I8 B m

lall arsd weénghs & losmes

h podizh

It 15 used for makimg stalecs, coans and L

i s lasl 24 oeniEies
BeevEse ol
It medis aroumnd 2000 and can be drawn inlo (e wmes ol this

k] 7o r
trical res magmetic  onide

=CITEC WIres I € . of iron
sur e

i |I &% rEdse, elevision, e I is I||'-.|'- i
limsheng e on b e ullas, by pEmisag A

glectnic Fuse wirgs
i e wilh & Fereni aahs, then Bealing sl
|: 15 Ak adkwy ol Peereury. wiih e OfF T 4

An amalgam s mercury, sily [ [ @% 1 the ieeth

SAMPLE PROBLEM

1. Wisch moals do Bl corrode ¢
wns. The metals of low reactivily do nol led casily, Tor example, gold, platinum, chromium do

Al A metal wilh othe abs ar with 4 ni
0y ol [wo metali—copper and zinc
v maily of one mctal and one n

why 1

A0y e, |

ard NGh-mebiid




{m) By
(b} Hy

Ciive ey

A subsiznce

a fux

~uh Ap

[ =i

: and ood stee] (pn alloy of ironk

KEY POINTS

lsng pod

INCITY 3Md Ar¢ %

arkl heese,

oNlEs ol 7N il SheE

ics presend im the ore io form a fusshle slag = called

vy i e Boddw hods: Hiydraslic washing, Megnelic sepamison, Froth Bolmion proceis

= mre concemiraied By froch [Bolalio

such as

lled refining of metals
d by hqualsen meth
ned by e

hid = el oo oblain e iy walg, High pues Fige [ F ] ined by pone

s [Tk i
J alk
magnalium ase some typical alloys




wion akes place in the presence of moist air and resctive gases, such o8 oxides of sulpher asd nirogen, industrisl

A pel rustod
Rusting cam be preve by covering the merfsce wigh oil, paint, varnish, with a thin lever of zinc, tin, chroeniom and by slkying

|indergronssd pupelenes, oic . oo e peolocted Erom namting by commgoting these W 8 maone glectnopemstivg metsl, soch a5 mugne

B Exercise-3 (C)

TIFLE CIHEMUE QUESTIENS

& lfodlowed when

LA Ag.N

Siceals ane

f5h Ag i g (i) Kk

(&) dnb and imh {185 dn) amsd dmi) {CH (mh and s A1 (sl asd devh
Alhys e Boamiog i musbuncs of & sl wil a3 msctal o sl Whoeh among s Toflowing &l
[ nclsl & one of S Lo

Al Brass i ¢ alpas 1 =il

Whaeh anc alf 1) | § Digures Sofrdtly des y he piodes al ¢l W retening”

Cattpiade —

L aFadn —

- Bl B oo G
Metals
12 Metals foer
Aaseriloa; [hamond s a nonsmeial

Heasen: [iamond has & very hagh melting podn
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The natural malen ambimed

LT H!l'-.l'-l:lly (L B coOmCenirslod one i e Prceime ol

Ling
al] i

SIORT ANS H TYPFE O1EST
Whal wosald happen o an rarlings on the rog [ they ase
hen nne carbo

1 1 b

Wiie the chemical oF
Wi ong uenl o ol bemss and
P N ConsiEuons omumon brass

i pradually formed o6 a copps

Ehem ©

IV, SHERERT AD ERK TN FE QLU ESTI NS

Wnile chemical eguations (or reacis

{1i} steam is passed ower hot ron

Why do we make alk
Whal are ¢ emils of be

Wile chemmical eugpaations sho il h

it &
o by waler
on &5 1o why have vou ©
alumsiniem i% 1 1
the 1o
{up Merad M, wh

imh Meial N, which = i ctivity somes

im porider 5 heated wth Med)

Iz fodkowin

IE sz < | Eeal




Wil happons when

fay #FC0y, & heated m the

Wrile chemm oquations 1o

Bal 18 meant by refoming o motals? [D

Explain how the | "
W 5 Do i
m the m

ih) M

el Mctal

whach 15

1% hagh up m the

Whal o5 an al

Faplain ¢ I
fih Mingrad, (0] Une

oy Explain the
{ia) Whai chang

SUELA And Mon - b

Iz are obisined §

(F and Cu.% s h

mung of copper will 4 neal ka

unds by the re

unids im whach merials ocoar i najure, Wiwe chemical eguations o

{evie Ehas i i

g it with a layer o

amlable cxample For i

grcal posesss
ar {Hg% ) & heated m mar for a i

la

by this process®




won for ihe following
SMaah comdug elegtingan

novally do

Whai enethod for ¢ X k 5 ]

111 The ore has o i VT Larg W TRILY i

sciher. Whai are sis

¢ Bllowsng alloyvs
ic) Bronee
% thal i difleresn i s T i [
Fhow mre amlbkoys made? Siste with ox SiE Ay TWo Peoperiss
b an alloy may be 4 : T s ol ifs poends, Write the consiibse
il =i A and (Ei) F

the &

lorm “ennchmon] of ore Wl n

ked diagrans, o ¢ methind for e enrichr

{ i o

of copper

activity i ph

Answor the quiiiioas | 1-4) on b bass o your enderdanding ol the Tellowimg parageapha and the related sfudicd conoepts,

s a process of lommung a thack of abumnoum. Alamanmam develops a thin oxade 1
¥ oxbdE coal | 3 a Iy RlElance ©a
Je the
1 i
msh

Why?

fil mctal?

cristant mcial?




Carbon and Its
Compounds

INSIDE THE CHAPTER

al G
3.
4.3 e
4.4
4.5

db Kimgds o
a7

Hytir G Siond

ted hydrocarbons

O % DR

earth. As @ matter of fact. elemenis

elements are found 1n organic compsands

Chrpamic compounds are carbon compourds o which one oF mone afoms of carbon ane

Her elemedrs, mos comsoily fvd

Ahbough carbon consiiiutes only (U of the e

Ol

Substt

I

nl, alber oxygen and Eydrogen, fo

i ke ek

carbon and mitrogen are called orgewagens, which o

FofhdEl, OXVEET OF AU e

cust, moE very special and imp

mmumerable compounds The mportance of carbon can be determined from the fact that

Fuel, clothes. food PEpeE :1!;'-|I|."-|_

d.1: Ebemend carbon §

'-'||:h':||!-;]'- Cirga

convarbemity Mnked o aromes

taml because it can fosm
hon 15 essential for hie an

4 Ofd olheET SIreciLines




4.1 OCCURREMCE OF CARBOM

Cabon occurs ia free a8 well &8 an comsbaned Slakes in aalane

Free States of Carbon
Dinmaond, graphile and coal sre the free stales of carbon. Diamond 5 the purest form of carbon, whereas

graphile 15 somewhal less pare, Coal 15 an impure form of carbon in which percentage of carbon vanes from

) L S0

Combined States of Carbon

ds im solid |||||_ i amd Wi sExlcs

all animal amd I products i sohd state are

s, ebe. |1 also ooeus mineral salis in the |
Petro nd in the ligquid stae. I
furnace l.||| |.'I|.'.|'-|.' 'I.I.|1||.' |.|I|'-| Aare

Al contams

carbon. In addsison, natural gas, marsh gas, pe

compounds

4.2 COVALENT BONDING IN CARBON COMPOUNDS

Element {Caghod

Afomic number

Electiremic conliguralion

% neutrd] atom of carbon contains & elecirons, such that 2 elechroms are in il hell and

wbiguration o carbson mo1s clear that iis valemsoe

4 clectrons an 118 L-shell. From the clectromic
In order b altam @ stable elecmome conligurabion of the

dhell has 4 electroms, Carhon atom haz 4 valence elachmons

meatest mable gas, ol should eather lose 4 electrons ar gam 4 electrons
lhe atomie ol carbon alom 1= very =mall, henoe e valeo s of carbon aloms ase sirongly |

by ns mucleus. It will require a large amount of energy o lake outl four clecirons from the atractive pull of it

I'.Il,'l-.'ll'-.
As the sire of carbon atom 15 wery small and s nucleus has only 6 p 1t wall  require @ lar suml

n lour
we electrons

a new kind ol




The covalent bond between a parr of atoms 12 represented by a small line | end 15 called a cingle cavalent
hamed

H
A pand ol clogtnans Birig i o]
However, of two given aloms share two elect s oeach, that 15, cach alem contribieles fhwo dlechnons sooas b form
iwi eleddvan rairs iben the hond. armed, 15 called a double covalent bowd and is represented by two small parallel
eS|

| Besgahals

each are confr by tan atoms, =0 as 10 form teeee shared electron pairs. then the

maed, 15 called a iriple covalemt bomd and 15 represented by three small parallel lmes [=]

T — = H—(mm(—H

i

Thice shaimed pasi of elecirons Imipde covislenl Bossd

4.3 VERSATILE NATURE OF CARBON

Crganpe compoands are made up of carbon, hydrogen, oxygen and a fow other clements. More than M clensents
are myvolved 10 the formation of morgame compounds. However, the number of organie compounds 5 msch big
than IOTEANIG COMPLEnis The existence of such a I.|r!.'..' mmher of OTEAnc compoinds 15 becanse of 1the versajile
naslure ol carbon

Ihe characiensbic features seen i carbon, namely, fetravalency and cafemation, ogelker give nie 1o a lange number
ol GO wurls

Carbon has 4 electrons s valence shell. Eme
sl 10 ¢
|I|1||1_IIJ||I_1-.
Calen 7 with the neighbounng carbon atams, it forms a stranght

called coderidiom

Al 18 Cor




re different forms i the same phy

4.4 ALLOTROPES OF CARBON

Diamond

It o5 & saalid foem of

et cune melre. [Hamaor sl physecal

Dhiammsomd is also chemically &

ucture af diamond
The covstal sirsctare of diamond is called diamond cubic. In a regular diamond crystal, cach carbon abom s helbd
lirmly 1 place by four bomds of the noghbounng cabon atoms. Such a co ration form highly 1 bonds amd

hence makes o the hardest naturally socurmng subsianos

Uses of diamand »
[hmamonds are wied in making powellery, such as -- a '. a
rings and necklaces, because of their durahalny i
anel luster ; % L ] H‘. s .
Damaonds are mosly wod mdusinally, Hecause F
L 5 ‘j"- ,'J"; o

of their hardness. Diamonds are extremely useiil *.r
¢ ﬂ
el

1% DNamond g. = ol dismond

urgeans o remove cataract from eyves

Graphite
Graphite ocewrs naturally in melamorphie
il i Iw foemed whien
arib's crust Ceraphibe 1z
il mn 1S nafwral form
sl o three forms naemse]y
flake, ervstallme and amorphous depending
'|I|II-;I.|.| a7 phitis in pesncil
Ciraphiie 15 sofi 10 nature and it splits easily even wath legght pressure. 1t 15 black or grevish in codowr. 18 15 an excellem
conductor of clecericity and heal 1i|.||'-|||||_- Can =0 wilhstang eximemss [Smperaturcs
‘Ciraplnte’ means o ownbte. 1D was named by Abraham Cottlob Wemner in 1789, The word “graptute’ comes [rom
Anceent greek language. The o SO s raphite = 1n making pescil besd
Ciraphate & on¢ of the main mgrediems m luat s The mineral reacts with atmosphenc vapour and creates

a than film or laver over the surface 1 15 apphed and thus reduces frection




Crraphiite 15 used in ihe manubsciore of carbon electrodes, brushes and plales needed m dry cell battenes and

the glectrical indusiy

Fulleranes
Crgstalline forms of carbon hl"l'irl‘ 30 1o 960 stoms
in their molecules are called Fullerenes. One of the
members of fullerenes amiby i3 Buckminiterfullérene.
rm af carbon hawing &0
itainesd By 00 i
Buckmansterfullerens
een flars and in

e carbon ric

In Beckminsterfullerene, cach malecule has 640

carbon aloms Arrang in 2 e and 12

prontagons. Huckmins Tonie 15 3 bl eomducion ol

Iy, il SO e of falberene family &e s

Fullerenes were disapvened HW. krate, K. F. Corl and B.E. Smalley m | fooi which these sescntist
s awarded Nobel Prnize in 1196
Fullorenes have beem fosngd in natare ;
# i ancient mocks m Pusia and New
Frakand
e has been named 28 Buckminsterfullerene afer the naame . ¢ ercabed by @ EmoleoriE in

of 2n Amerscan arch Roberi Buch Fuller. whao |||.'\I_..:I'a-." feel

¢ potwal chemical name of Tallerenes s '-.['lu,'!-.lll_'_1| carbnm 3

dfisclares samilar o hose of lallerene ma

Assess Yourself - 1

iy 56 i very dilhoult &

i’ Explain wozh exasnples

Hew is etravalency an smportant factor for the femuation of a large samber of compounds by

4.5 ORGANIC COMPOUNDS

QOrganic Coajs

¥ |_'..'r'.|'l-|.l.lll.']'|_-.
ddogpen-carboanies oad cerbides are called organic compounads
Examples : Methane, ethane, ethyl aleohol, acetic acid, scetone, formic acid, formaldehyde, eie

W1l living things like plants amd aninuls contain four major categones of « ¢ compounds, for exemple

bydrates, hpds, prodems and nesclere sads. Till | i was thought thsl orgamc compounds could bhe denved

'|.||'-._ ||'|.|.| 15, Irom I:|!..: ['a] I||'.|'..




Chemests bund 1t mmpassible 10 synihesise orgame compounds m (ke Bboratory, They thoughl some vilal ferce &
necessary 10 svnfhesise organse compounds, which 15 present only | living anaimals and plants. Thes basecally meat
that they an theased of han the fviag = iplamis and amis I'has wiv urm g : wital force
[hl.'lll"!a i W 3 | O [ i [

SSISng Bred., an erganic componnd. from itz elements
¢ theary

Mow-g-days chenusts ane prepanng maore synthet ganx: compounds i ibeir laboratones than the known ongame

l,'l"!1!j'l-|'l:ll'|-:|'-| N NAMUES

The brawck of chemiitmy dealing with orpain COFHPMTES 1 coalled A l'Fu'rrlr'.lf',l'

I nisls ol |.,._|;||'-:|'| ._1|!-;| |'.l.-.,||'|| v akomE. HOWEwer, sope

compounds contain, axygon, mir sl phe i s and halogens
All arganic compounds are pon:iomnac monature. The vanious atoms of other elemerts are poined to
carbon stoms with covalent bonds
Kost of the onganse compounds are insalable o water but soluble i onganse solvents hke, aloohiol
ether, benrene, ¢l
t amid haling All argasic compounds have relatively bow melting and boiling points

Al cegamic compounds burn casmaly o form carbon dioxide and waler vapowr a5 the mean products

&

4.6 KINDS OF FORMULAE OF ORGANIC COMPOUNDS

The formula of an orgamc compound whch represents the kind of atoms and the aumber
ol cach kKind of atoans presont s ome molecale 15 called molecular Tormala
The mabecular fomyila of an oIl Mpang Feprcanls
(1) Knd of atoms present in one malocule of the compouansd
[E11] nair of each kind of sfoms present m one molecale
| TN Solecdar formula of o i ( _H = It Fepresenis
(1) one molecule of bulame consisis of wn and hy Tl AT
{nh one molecule of butane consisls of 4 carbon atoms and 10 bydrogen &
The Ik ol En Oofgan |_'|'-!I'.|1n|_||||'r|] which ep - e . ¥ Of VEArROES Sl
M s
Lhgamic compoEnds ¢an have the & i, hiat different stnaci | ac as shown below
af butane 5 T .I I,
lae ol butane ane 4%

H H

A=tHilans




A kind of sirnoc

tural Femulas, whech imds
of the carbon siom m straight or b

tales the group of atkms poaned together o each
m

-hedd .,.lrhl.lll chains is called comdemsed _r.L'IF!’H‘lIIII

Examiple: Molecular formula of bulane s O H

Structura] and oo

nisgd] formlae

of blome oare s shivan |I:'|-._||.:.‘
(11}
H—{—0—(C—_—H
H H H H

A-hiiang

formnuala of s-butane ila of
—CH,—CH,

¢ s CH,—LH—UH,

CH,

259
4.7 HYDROCARBONS E:] B
The compeds mode up of only carben and ydnoger are calied pdrocaribons

Carbion + Hydrogen — Hydrocarbon
Exmmpiles ;

|12 |_'|.:II'|:_'||I'-. :_..rl'-.u I|I'.:J ||'..-.,|

Most hydrocarbons found on ihe carth occur naturally in petreleam (crude o). It comsasis of natumally occumng

bydrocarbons of varsus molecular weaghts, whach are separated usmg a technegque called (ractiional destillation

Ohpen chain hydrocarbon Close chain hyvdrocarlson
They are charactenised by the presence of straighd They are characterised by the presence of nng
or branched chain of carbon atoms in their
marbecules

of carbon atoms mn tser matecules For example,
|‘H_‘I1.'|."l'||.'

¥ L

Saturated hydrocarbon (Alkanes) Unsaturated hydrocarbons
All carbon atoms m one molecule are
jaimed I-.l:._:rlhl.'r by a =
:!'I-l_'ll'll_!

ke covaleni

L L]
Alkenes Alkynies
sirght or branched chan bydrocaribons Stright or branched chain hydrocarbons
sach that there 15 a double covalent bond  such that there 15 a mple covalent bond
hetween two carhon alons Petween twa carbon aloms

Carbon dnd It Campounds




Saturated Hydrocarbons (Alkanes) .,

In saturnled B b=, all four valen
: e allcanis a, Alka i, ¢ ¥ | 1 fn Fu

wal bomads. ~ These angle bonded compounds are the simplest hydnocarnts They are alwo known ai parathng

Defimition of saturated carbon compowmls

Thie ¢ aends af carbwan i which eech valemoy of carbon is satighed by o simgle covalerl bond ane called saturated
carban componmis

Examples: Meihane, cthane, propame, bulame, o

H

nula of alkanies .. Where m = namber of carbon ailc
| (i) If 2
» mobecular formuda = O H ; CH The mobecular formuda = O, . _ CoH

ihlethans) |Etharesj
fnay IF m L] (iv) ITm = 4

The molecular formula CELE L I he m cular formla = C,H 1

vl Il m 3
mabecular formyula

- rll.,- TR0

carhon

5 o caghon-carbson simgle covabend bBoesd

CH,—CH,

{d) Condensed |
ol ethane m

The three-dimse nal {3 =streciured of %

4,12 Ethane 30 11




Charactermtics of Saturated Carbon Compounds

|
cowvalend honds

ORI

Unsaturated Hydrocarbons

Unsaturated hydrocarbons are the o
two adjacent carbon afoms i the o

T e o

covalent bond or a triple covalend

Charactermsngs af Ung

e ey |,'|'.||||!a.|||:|.||.-. e wcally far mare

The wnsaturated hydnog
NLOEmS e '.-.|t|_'-:| ﬂll-,l.'rll.-u. that s an

Examples @ ¢ithene, propene, bulene,

Dhiibde covvalent B

Fropine
Ikt ) 11|.1

[hese compounds are normally mol very featiive 1o nafure

e e Carbaw ol

All ihe valencwes of carbon m the molecule ol the saturated carbon compounds are fully sanshed by single

¢ double or triphe covalent bond between

H—Cmm( —H
&

Iriple cova

Eiliyne

el

lepd homd are called alkenes
d mlkymes

amdl the

fon el i satigfed by a deible

Fian o

sctive (ham safu
ns which comlamn o

comaims th

e, ¢lc

aliml bond between two adcent carbon

- RIoIp

AT
[ipuble covalent boe]
Bslfise

A |'|-;,'|:_' ] '-.|.|I':|_|.'-. for |'|||:'|I|'H_'r |||‘. carnen afoans I one :'|!..||.;..,||=-;,'

Alkene with one carbon atom s ot possable as there must be a dowble bond between two sdpacent carbon

aoms {ow 1= 2 3}

(g limm 2

The molecular formala = H,

(g Il m= 2

Thie molecalar formula = CH .

The molecular formala

CH,

v llm=5

The molecular Eprmalla l'.li:.




Bene malecule, the two carbon sloms share wo pairs of electrons i form a carbon-carbon double covalen

In &t

haind. This mmeeans that each carbon mlom shares its two electrons with the other carbon atom 2nd remaming two

s are shared wilh two bydrogen sloms (one Slectron wath cach hydeogen atom) o form two carbon-
|..1||.'|'|I hllu.‘l'-.
and four hvdrosen afoms, thus, it has one carbon-carbon double

wingle covalent b

ki &l &

Ihe 300 structunes of elbone and propone ane shown below

LT Fig. 4.1% Progers 10 i

The umsaturted hvdrocarbons which comnm a mpie covalent bond bBetween twao ) meeml carbom

o alkymes. that is an alkyne contwing —C s — group

aloms Are c@
yEe, @l

nEles @ elhyme, propyne, balyne, pe

T linple
Fropyne Eutyme
i CH, ., where v sdands for number of carbon atoms i one molecuale

Alkyme walh one carbon afom s ot possable a8 there must be o tnple covalent hond between two sdjacent

carbon atoms (—C == —) {0 = 1)

{ep If =2
e mslecular formula = CH weular formula = O H .

[y I w=d v I 5

L,H, The mobooular fommila

JEUEY T

It mislecular Iodmiala

il electnomns

I etbymee o
Ihiss, o

and the nemais
AL, S 0l




&) struciure - ITHHA ] (b ke
ol eih

The 31 strectures of elthyne and prop are shawn belos

Assess Yourself - 2

Sl oG maj classes of open-chaen hydrocarbons
Hiow o salurated hyvdrocarbens difler fiosm unsabaialed by atkans ™
ence B0 bufane, explain what do you understand by the following terma
B la

wod [cmmula

=, alkenes and alkymes?
o, al arl alkyne
{ive example
fy descarded™
d Bv 1he Ball ng Lerms
{a} & = 4L
) L 5 ¢ BETHERITY

Sanse the nbisl whd dipioved the “Yilal Foice Theory ™

=
An alkyl growp 15 fermed by removang one hydrogen atom from an alkane molecule. For example, meibyl

—CH ), ethyl {(—CH,), elc
Methyl group 15 formed by the remowval ang hydrogen atom (rom methane

meodecule. Similarly 5 w ke removal of one hy RET Ak
iroam ellhans mio

H H H

i e
'

I
H H H

hlethyl g Ethyl group




cral lormula ol an alkyl radical = ['qH_:H_I. where o denobes the number of carbon atoms in one
malecule of 1he alkyl mdical

The alkvl group (or mdical) has one unpaired clectron, whech i dicated by 8 line (=) in case of the
siruciural formuls and by a dd (<) in case of clectronic fomaula

An sliyl mdical generally keeps its identity durimg chemical resctions

An alkyl radical forms & singhe covalenl bond with the awsms of other elements of o group of elemenls

[radhcals)

5. An alkyl group 15 dendted by the letter —R

kym ik ar i SEF TR L

fnlbowing sbops Belp us 10 Ond whelher the hydrocarbon = alkane, alkene o alkyne

Moe the number of carbon atoms i the molecular formula of the given hydrocarbon and mulaply 1

wilh 2

{ah I double the mumber of carbon atoms 12 fwo less B the invdrogen afoms in the molecilar formiala, then
the hyidrocarbon s alkame

(b} 1T double the number of carbon atoms 15 equaal fo the Ipdrogen atoms fn the melecular formula, then the
hvdrocarbon 15 alkems
1 must be kKepd en mankd that an alkene 5 chamciensed by b pre ¢ of a double bond berween two
carbon stoms ) amd 15 an uniaturated hydrocarbon

feh I double the nambse carbon stoms i dwe mrore than the Ipdrogen atoms in the modeculor forsmila, then

w5 alkyne
rdl that an alkyne 12 charactensed by the presence of a tnplie bood (-0 =0C-) between two

carton stoms and 5 an ursalsrated hydrocarbon

i) by 1R &2 I|_'|||.: T il will ||:'|.IL|..' I L) :|||.;~ -._||_'.|I

SAMPLE PROBLEMS

L CH

¢ AUrmSe ¢ tagr mofe than the olal oumber of hydrogen aloms n the
cube of C H, it co o the general formula O 1,

M, 15 an alkyee. [t is an ansaturated hydrocarben

{b For O H

Numsher of carbom atonas 1o the maodecular formuda




As double the number of carbson atoma are equeal 1o the tobsl number of hydrogen atoms 16 the molecule
ol CyH, il comesponds 1o the general formala C H,
CoH, s an alkeme 10 s an wnssdurated hydrocerbon
() For CH,

"*-.l..n':hrr--.-l carbon aloms 10 malecular formula
5 Double the number of carbon aoms = X = 2 = 4
As double the rumber of carbon aboms ane two less than the 1sal sumber of hydrogen atoms in the molecule
af € At il corresponds o the general formala LH, .
C.H., 5 on alkene. 0t 15 0 selrnrled Ffrocerbon

. Ethane with the molecular formula .1, has

(B} 7 covalend bonid

H H

alenl bonds (¥ B covalent bomds

H e e
,E:I'll'lth.l'ndlr'illl:l : Ethame molecule has one carbon-cazhon '-.|I'.|::||_' covalent bond | |
H H

el six carhon-Bydrogen single covalbent bomds
: - Fibane

b, Which of the o ng hydrocarboss is sseraed?
C.H, C.H, CH,

. We K hat alk
£ al formla of 8

Here, s = 3, then molecular fosmkils = .H_.,_ 4 L H,

IT s = %, write the modecular formula of alkane. alkene amd alkvee
=3

Molecular formula for alkane

Il lar Foemubka fod alkene = L, (2a1 L H,

Muoleeulas formula for alkyme = CH, ., = CH,

5. Whech of the following compounds have a miple covalent bond?
CiM,, C L, O C M,
Alkymes have a I © 1 hond bty eni carbon

Ceeniefal lomula ol alkvies = C H., 1

Here C,H, hax a trniple covalent baomd

. Whech of the o i e i i o Wy | bonds?
LoH,, G, LH,

v, Alkenes Bave a double covale aid b pen Par sipscent carbon atosms
Creneral lormeda of alkenes =

VAIETIL |'l|.||'.-.|

pan of s




Cyclic Hydrocarbons zuo
The « '....,|I|.' |'.l||.‘|r| K h.l'. INE & Furk Mire l;'l.|.'|'.|_' hy |_:I|u._.|r?'u-|:-. Ale AisD of [wo IYpes,
aflurabed as
1 In this kind wdrocarbosis
the carbom olivms are sma mn the form of o ning and are
bonded By smgle covalent bonds

AN N of this kimd of h

» anrmctaral amd elestron
oy lohexane
As we saw the m L
cartofi aloms and 12 Bydrogen apoms. Exch casbon atom 12
bamdied with vwo other carbon sloms: by carbon-carbon &
covalent Bomds amd tag hyd n aboend with carkson-hy covalent bonds
The saurated ¢yclie hydrocarbons are alse called as aalkanes. The g
s C . (ther examples of cycloalkanes are
[CH ) et

| & 1wl i In this kind of hvdsocarbons, the carbon atoms Gie arranged mn the foren

|'-|' i !JII._!! '.'||J Alre |'||'-.'||_Fq;|,| ny oneE Or e |,1|--,||'-||_' ...-.I'n.._l.ll_'l'll h-|-II|_1'.

wene [C M| i an example of this kind
of hydrocart Figures alke
fural and dechron-doi sin

W beneene, tha
; ¥ carbom-caion
daouble ¢ L irhin
simgle o il oo, b k N abem
thi ben ] 1 bomded wiih one
b - =0 called a5 aromatic compound. ‘We will stdy the cyvcloalkanes and aromatic
hivddre in detnils m hagher classes

SAMPLE PROBLEMS

1. What will be the formiels struchure and doctron-dol strochae of
cychopentane™

. Muolecular formala o

In A pP=EnkE
are hondad wih

Charmistry bor Cla




. What will be the malecalar foemula and structural formula of eyelobatane”

Muoleculas Fodmela of ¢wvelo ¢ =L H,
]

I
|
H—
|
|

H—{—1'—H

H F

Sructursl formuls of cyclobutane

B Exercise-4 (A)

L MULTIFLE CHOHOE CHESTIONS
1
W i ¥ if the Do) g & 6ol 6 Prge simle of
(A e d iR s (C Petiol {1 Caoke

ucal bond formed bet, ] ruiual sharing « 3 e pairs of cle
& ]

IA) an bl i1l Tl 5 5 i i1 bath (B &

sl in s malocule
1H) 2N [ } i ¥y B

i afe sl £

(vl 3o mol Baae soag : GHERELION Bgtvige .
(AN (b and (i) (5] {n) and {usp () (eh and (1%} {0 (inh and {ivh
Whaich of the |ll|||".'-|.'|!.' 1% Eol o SlEw rh' s ydrocarbon!

Ay HyC—CH,—CH,~—CH, —CH, —CH, i HL—CH,—CH,—CH, —CH, —CH,

320m

IL WERY SHOET AMSSYER 1y FE QUES FILNS

Why are anal
Whai 15 the reasom o the versabile nature of carbon™

XM §




Winle the maaleailar Bimuls and ¢l -l sbnaciame of Cyelopropans

What & the peneral formasls of alioy] groups™

3 o0 nose-conducion of electnciy?
the ma of butane, C H .
psnl g

chure of a saturated compoand m wh
n this comegound

b [Gfend @ langs al oM Why'T Explan
What wall be the molooals formaals an on-dit structure of ke
1% IFE £HES TR
valency
unsderstand by the 12

list given be

A bt

st 2 W00, C b oy, 00y, LM, UoH, UM,

4.8 NOMENCLATURE OF ORGANIC COMPOUNDS

In carly stages, all the onganse compounds were Knovwn by thew comnmmon minmes ofF Frivian] manemes
For Example: (1) Methane was known as marsh gas, as it was found in marshy places
(] Acetic acid was obluned from vinegar (Latin: acetum = vineg
L wilh e deseovery off a large number of ofganc compounds, & propar sehonie was evolved by tee Infermotisnal
bon of Pure and Applicd Chemistry (IUPAC) 1 shon, the seheme o s [UPALC Nomenelature
The BLEPY
{17 W 1 ) Suflix [ Pr
It demiodes the number of carhon toms o the lo | possable cham

lalsle 4.1 : Ward reois

Number of Carbon Aloms Waord roal

Oime carbomn abomy C Meth
Two carbns aboars ] Eth
Three carbon atoms » Prop
Four carbon aboems { Bt
Five carbon aloms A Pemt
Six carbon atoms Hiex
Seven carbaon atoms s Hept
Eighi carbon stoms = Ok
ine carbaon aboams Mon

arbnn ALOETA [ L e




Tha
1 |'I|.' QUEENES COMECLIE Hls

iz I represents the substituent group of present n th

ard rosl 15 Fslbowed by an appropnate sullic. It denole

thee malre of cashon 1o cashon bond an

Sullices

pound

lalde 4.5 : Substitwenis and their prefives

substifuemt group
I
Ll

Ar

Word rosl + ane

.
e compouansd Fas all
suflix "ame’ 15 psed

i

The
The compound has all
ed hy
H

useal

focarbon sailhx 5

I |
The compound has all sing
s

H oor CH—CH,—CH,

Prefis
Fluomn
Chiloen
Bromao

Ik
Mlzthyl

Etbyl

Progv

Saturated strarght cham hydrocarbon are named by usig

oarh. B L1 6: I,'.Irhvl:-"l 1L -.l.:-rq_l T !

a saturaied hydrocarbon. For saturated hydrocarbon

Seib
&

Meth + ane

Waord reod
Sulfix ]

TPAL name Methane

aboins, hens

Waord rond
Sulfx

IPAL nams

o

Eth + ane = Ethang

i abiens, wiord rodl prop’ 15 msid
saturnted compound. thus suffix ane” is

Wiard rool
Sullix
TUPALC name

Prop
ane

Prop + ane = Fropane




1
11

Bramched cham sag hvdrocarhons ane mamed as the o '] hi chamn ssiwraied hvdeocarbons

[£F ve Bgve 3 ales whach are followed while naming branched cha mated hydnog 'l

1. Selegt the bomgest conlmnoous cham of carbon atoms known as parent chaon which may or may not be

—CH, Word root @ Bu

i i
CH,—CH,—CH—CH, W % : Pesl
|
CH—CH,

Il carbon atoms of the parent chain ane pumbered slaring from one end 0 3uch a way that the subsifvents
the smallest posgible nember

For rxamples:
i 1 ¥
{a) CH,—{ |5.—L|'u|—r.'1|_
CH,

by CH,—CH,

W hile namung, e possion of the substimsen B mdecated by the number of carbon atoms o whach they ane attaschd
I r % IIl!':' i
. 1 . Prelix : Z-rmeibiyl
{ar CH,—1 I!.—L_!I—D:'JI. Word roat bt
|. Suffix A
H, IUPAC mamie : 2-meibyl + bt + ane = 2-methyl botane

i I y Prefin F-meetbiyl
by CH,—CH,—CH—CH), Word rowl et
IZl'II CH Sullix :ane
J o IUPAC name 3 3-methyl + pent + ane =3-methyl pentane

Examples
Prefay = Xemethyl

Wy, —Cn—Cu Word root  : prop

. Suflin : ane
iCH, IVPALC mame : 2-methy] + prop = ane = 2-methyipropans

Comman name @ so-bulane

In the compound, there are 3 carbon aloms n the loagest or parent chain, hence il 1% a propanc

denvaliy

Ii has =&z € I 1 Mow (111 5

methyl gromp gets the lowest poscible number. As th carbon . e cafbon

istry Bor Class X




Frefix 2, 2-dimethyl
Word rond [l
Sullix 1 pne
-

IWPAC mame : 2, 2-dimethyl + prop + ane = 2, I-dimethylproparse
Unmnson nmme @ noo-penlane

wl, there are 3 carbom aboms in the lomgest or parent chain, hemce il s a propane

o exira methyl growps. As the chaan contams only theee carbon aloms, the carbon alom having
the substitents gets the number 2, whether we number the carbon chain from kel o night or from nght
10 feit

Multiple subsiituent groups are indicaled by prefix - “adi” for two, e for three, ‘etra” For foar,

==
i

pr e

and 20 on

While naming unsatumted hydrocarbons contining 8 dogble hond, the presence of the double bond & mdicated
by the sullfix “eme’
Foaamiples
0 The compound contaans two carbon soms, so word ool for the compound is “eth’. The

compound also contamns a carhon-carbon double bond. To mdicate the presence of the double bond the
suffiy 15 msed

Word root : Eth

Sullfiz T one

CHym=CH, IUPAC mame : Eth +
Common mame : Ethylene

ipound contams four catbon atoms, 1he word foof for the

g & carbof-carban uli il o

numbsery
Wird oot Bt
1 1 1 . " -,
CH,—CH, —CHe=(H, Safliy I-cne
- I PALC mame Bud + l-gnie = Bul-l-crmne

EAE
3.4
oF

1 1l 1 It 101% am I L vl i 1 KO i

While naming wnsxiuraled hydrocarbons contaimng a triple bond, the presence of the tnple bond 5 ndicated
by the sullix 'yme’

dits ouradi




Mg o H: The compound comlans fwo carbon atoms, =0 wiord roal for the compound 15 'cth’. The

compound also contains a carbon-carbon inple bond. To indicate the presence of the triple bond the suffix
wne' is used

Word rost : Eih

Suflix 1

IUFAL name  : Bih = yme = Ethyne

Comman name : Acetylens

The ComApoEnd coniEins five carbon stoms, the word sool for _|.||:|1,|.|||':.|] 1% I|!-|,'|'|II

Ie compound contains a carbon triple bond o 'vee” sulfix 15 used 10 mdescate the presence of the treple
bonad
For showang the podihon of 1he trnple bomd, the carbon atems of the parent cham are numbered Stamimg

from one end in such a way | carbon atoms involved in the muliiple bond get ihe |
||I.:|='||'l._'r'-.

Word roest : Peni
] § i .\ i :
CH,—CH,—CH,—C=={’H Suflix i i-yme
IUPAL name @ Penl + loyme = Penl=l-yne

4.9 I1SOMERS

Chpanic

% an s compound. These
et two dilTerent sirsctur
€ & strasghl Cham, Uhe compsoumd butane is obained The common name of

' stands for %

o CH,—CH,—CH,—CH,

Hulang

i) I ane carbon apom 18 pocsenl a8 & ide chaon, the followang stroctune wall be o

H H H

| ]
H—(C—{C—C—H o CH,—CH—CH,
| |
1
H H CH,

H—1%& —H

H I-mcthyl propase of fso-bukine




50 we can soo that the malecular formula U H, can have two sinocbures thal are
Bustase commonly known s a<hatane has o simighl chain stnscture, whereas
as pse-hulame has a branched chain strucisre

I TEFCT

isameTism

As wie have seen that tbe Bvdrocarbon weilh m ibar formawla 1_'__H:_ has o

lar Foemuls I.'.]II. has three momaers

w fogmuoky — C H,,

IPAC Mame @ Pentane
Commson Same & a-penlane

IUPAC Name : 2-m
UCommon MName @ fso-penlane

Semilarly, the hydrocarbon with maleculs formula CH,, has five &

ol carbon atims m @0 ofganee compound increases the numbser of p

SAMPLE PROBLEMS

« How marny strociaral Somdrs can vou dra fof pentan

Mauolecalar formala of pentane © O H .

(1) CH,—CH,—CH,—CH,—CH, (i) CH,=—CH,=—CH=—CH

CH,
vibutang (Jeo-poitane]

Y. Drraw ibe condensed fosmales of all the |'-||:-.'-|||||-: imamers of hexane
Muolecular fosmula of hexane = CH,
Possibile 154

hulane and -melhyipropane

ekl propane commonly kndsan

AR

somers. The hvdeocarbson aith

propans

* N say that as the nismsber
¢ imcreases rapdly

] { L A |
1} CHy—CH,—CH,—CH,—CH,—CH, oy CH,—CH,—CH,—UH—CH,

CH

- hvipeeitane

A 18§ Ciof




() CH,=—

CH,
F-damcthyl

-CHy—CH,

E-dimsst B Thutane

4.10 HOMOLOGOUS SERIES

Ihe members ol the same ¢lass OEEARIE COME

muland

wikids, when amranged n the order ol ascemnding mo

mass siech thal two conseculive compounds differ from each other by a —{H, groap, are collechvely called

hunh‘r'ﬂﬂﬂth Such a ¢ 5 of ane pariis slar kind of OFRAniC |_'|'|I'|I;1|||_J|!-.,|-. is called a "llll'l:'ll'lll'l-“l'l""a series and ihe

phenomenon 12 called homology

Let us try o find the diflerence betwoeer i and hydrogen atoms m the first four members of alkanes

I. [miterence be ellzane and methane = |C,H-CH | = CH,
2. Difference beween propane and cthane = [CH-C.H. ] = CH,

3, Dhiterence between butase and propane = |C H O H | = CH,

Modiee e diflerence of carbon and hydragen aloms berween the 1w eculive members ol the alkanes

This =, umt i called methylene proup

mg one of more —CH, groups fem a given saturated bydmocarbon, we can oblain another zaturated

m with lesser nan of carbon at

ikding ome or more —CH, groups in o given saturated hydrocarbon,

re number of carbon aoms

HiF b aegibed

wie can obtain snotler hydroecarbon

& alkcanes =5 .":.. i where ‘a” stanids for the number of cathon atoms M one

us senes differs from the next member by

CH, group

Exch member of fhe homol us series differs from the next member by 14 g mol™" molar mass

[kue 10 1he change m the malecular mass, the physecal properizes of the homs
|:i.|l'|H-||||.:u|_"|.
Fusmls
{1} First four memb
(1) The horm
IMCTCase in i

Ihe

togue differ apprecaahly from other




5. All komalogues can be prepared by same peneral method
G, All bomologucs have smalar, bal graded chemical properises
The Bomologous series of alkanes fice and alkyvies are pven in h¢ ||||||'--.'.'I|:.: Lahdcs

lable 4.4 ; Homologouws lable 4.5 : Homologous lable 4.6 : Homalogaus
serees ol alkanes sprecs of allenes serics of alkynes

L ke “
General formula: O H,_ . Cencral formala: C_H, Gemeral Tormuola: t'
Molecular formula Name Maolerular fermala Mame ""Iq-ll:q:lllar formula
lithene - Elbyme C,H,
Eihane C.H, Proqponc "M, Frognme M,
'ropanc Hulens - Raiyne
Hucans 0 H Peailene i | Pengvne

Peninng CH Hexene H, Hexyne

1= the midecular formulae of the d and fourth members of hom % sened of hydrocarbsons
ied by 1 crel formula O H, 7

alkene seres. We already have docussed thal the hirst member ol alkens

« ldennly the o mals which & g 1o the same homs
C.H, C.H, I CH,

. Creneral formuda for OO = CH,_ ., Al knme)

Cpeneral lommula lor HI [ = i Alkeme)
Ceenetal lormauda for CH, = C H, . i Alkyne)

Creneral lormuda for C R, = € H, . i Alkamec)

Therefore, C,H, and C_H o belong to the same thal 15, alkane homologous senes

Assess Yourself - 3

Winle the IUPALC name of the following compounds

(1) & |‘|.—|-.'||:—':. H—CH, () CH,=——LCH=—CH,
CH, CH,
(it} CHy—CH==CH, {iv) CH,—CeeC—CH,
(v LH;—CH,—{H,—€LH, (wip CHy—LH,—LH—LH

CH,—CH,




What do you understand by isomeriam®
ey ¢l & i3 ol the ledlowing CoEfpinds
() CJH,
A specid name 158 assagned 1o o ving the same molecular fonmula, but dif iructural ar neni of aloms
What & thal . wlse of CH,,

thi sin % cptane (T, ]
Wirkte the struc 1 hexane (C 1,1

thezir structural Tosmlac
arula, general formula and strecteral Tormwls of the fiollowng

Evideogartons
[} Progans [ik) i=Eoagems (4] Eihene
Whal peefix is used to show the presence of —C,H, group?
Whal salfives &¢ uwned [0 shiw the presence ol the Tollowing gnolps

(1} Alkanc i) Alkene (i) Alkyme

Idemtify the pounds 1hal belosg o the mme bom s series - CH, CH, CH,CH . CH

Bt having o carbd 5o

—{ i}, present i ethamol (.M, 0H) &5 an exa
Falle 4.7 : Some functional groaps n carbon compounds

Furmula of Fusctienal Strmiiure of finclional

Name of fusctisnal groap A

Hala & | Fluara
Chlora'He v Bisdie)

Adeodsnl

Aldchvids

Ketone

Larboxylic scud —0H

AliseEs I|.'|.|'.|_'I| THEE |'.l. EI EIOTH an abknme 15




Far example, il we 1o e ome byl cn oatom from o methane emalecule with & chlonine stom, we 2l

¢ hloromethane

The generzl formula of hal 1 3 X L re 1% ha & lik 1 e (U1 Bromame (Jr),
15, Hene we have a h . L1 &n i 1 ? L alkane
alkane

ol haloslkumes
TUPAL name
Chiasiamcthand Methyl chlonde CHLCE
hilorocthane Ethsd chionde CHCELCE
Chlosopaupanse Fropsd chlorde CH,CHLCH T
Chiarobatanc m=huylchlogude CHLCOHCHLACL01

w-pentvichlonde CHCH CHOOHCH,

Al organie compounds are named alter the parent alkame in IVPAL system. According to ILUPAC nomenclature

alkancs are namcd afler the parent alkanc by ussng & suitable prelix to show the presence of the halogen

—F Eroup, T ¥ har —C1 groap, ‘Brome” or —Br group and Yode® tor —1 group
are used
Let us take some examples b understand the nammg of haloalkanes
161 This LRI RT LT 5 B 1_!-.:!|'..||I|||_' of |1'|:_'I|'|.1II|,' s | coplams ondy one I,.I]I‘.'II".'I WA 0TS This
compound also contains a chl (==Ll The presence of ==L grosp 15 mdicated by a predie “chilomn
| his

Halo {prefix) + alkane = Haloalkane
Chinro + methane = Chioromethane
'l chlonde
I his compaoting coniaims (W Cabon oS hemos 5 is 8 denvaiive of cilane. This TN vl
also conta 0 ‘hecume Enoup: | Bri. The Preae of —Hi RICUR &S imibicated by o ['-Il,'1i'-. broanan’. Theis. the
IUFAL na o the compound 5

H—{—0—Br Halo (prefix) + alkane = Haloalkane

ill Bromuy = gthane = Bromoethane

a1t Cof




a% 1f comlamns three carbon atoma. This compound
—{ growp is indicated by & prefic "ioda’. Thes, the ILPAC

prefix) + alkane = Haloalkane
| « propane = lodopropans
H H
Common name: Propsl iodide

We can also indicate the posation of the substituend. To mdicate the posmon of the subs nt Ehe carbon
toms of the parent cham ane numbered starming Irom one ¢od in fuch a way that the subshituent g
possible aumber. The posiion of the substiuent 15 indicaied by the aumbser of carbon awoms 0 which they ane
attached

H H H

ILIPAL mamse [-lod

far 1 carfwan ¢ When a
; ; i 1o any carbon som of an alk | . unclional geoup (—OH) the o
compounkd 30 formed belongs o an aleohalic group
For exnmple, if we replace one hydrogen atom from o methane molecube with —OH' group (hydroxyl group),

IhEm Wie E_q;'. .'||-;1|:.||'||1|

H H

oz H by 6 |
H—l=—H — i —H

H H

Mleribane M tbamc] {alookal)

eneral formulba of aleohols is 'C H,_ OH or 'C H,_ (¥, Here we have a homologous series of alec

lable 4.9 : Homologous series of aboohals

IFPAL manse Common namg oz Comidemsi (ormuls
Tormuls

Mcthanol Methyd 2 CH O CH =0t

Ethanol Eihyl alcohol CJH, 0 CH,—CH,—OH

i-Frogivl

Fropanal Ty

C,H,0H CH—CH,—CH,—08H
Futamil a-Elany | bl £ H O CH,—CH,—CH,—CH,—O0i

Fenianal n-Fentel alcabal .M H CH,—CH,—CH.—{,—CH.—{iH




In IUPAC oy lwiEe. alcohols are namesd afier the [REELL g alknes by USIg A sulfin o show ihe
P 1 the had
While naming termnet] e of ke parent alkane B replaced by a suffix "al’ 1o w lhe presmnce of bydmxyl group
[=—C¥H]
Let us take some examples o und Wl the namir

ol Thus, the

H=—{=—0H Alkame - e + ol b AR
Mithane - ¢ + ol — Methamol
H
Comm me ; Methyl aled

DO M ERH: Ths compound ooalians fwo carbon aloms, 20 5l 12 an elhane denvabve. |his compound
uns Byvdroxy] group (—OH) The presence of the hydroxyl group 15 indicsted by a sufhic ‘ol Thus
v o ke |l.|'.[!-||||."|-|_| 1%

H H

! _Li _I:i ==l Ehamne = ¢+ o —# Ethanol

H H

Comimon fame | Ethy] aloohod

i
Aldehydes o

When thi hydrogen stom of an slksne is replaced by the 1k gl group (—OIR0Y), then the organie compound
s formed belongs 1o the aklehydic group
|'|-|' COWMMAA A SOmnaiaiag e i) AR T el oo the CEAFR N o
frmaulda of al vides 15 O .H'- CHECR
Mote - The simplest aldehyde 15 HOHL)
lable 4.10 @ Homologous serves of aldehydes
IUPAL Same Comnson ™sne
Mlethanal Formaldehyde H—{"H{}
Etheinal ioclaldehyde CH—CTHC

Propanal Propionaldehyde CH—CH.—CHOD

Hutarsl Hugyratdehyde CH,—CH—CH,—CHO

Pertanal Valeraldehvde CHy—CH—C—CH,—CHO

In IUPALC n aldebyvides are named after the paren vy gsing o suflix o show the presence of the
F F i




wn abom, Ths
& mdicated by n

Alkane - e + al -
hame - & + &l

— Alkanal
+ Methanal

1% Do caghon aloms. This

wap 15 indscated by suffix

n—L—L—H Ethane - ¢ + al = Ethamsl
¥

L
Common ramse - Acciakdcinde

() proap hetone group always occuns
1 carhon L ¥ & must contan al least three carbon aliems m
Ihercfoee. the R ITTAC ST Kelone 15 acetone [ HLCEMCH b
e gendral molecular fodmala {or Kefomes 15 U H, 0. Here, we Bave a omoel
ol kedines

Table 4.11 : Homologous series of ketones
TUPAC Name Commoa Name

) [}
P ToaEne - s
CH—C—CH,

I : Methyl cthyl 4
Rty Lectone

=L =="CH,—*CH,
| o [§]
Peritan-2 -0 i PEUEY
'CH,—C—ICH,—*CH,—'CH,
MEcghyl o
Hesan-2-ohe

st B v N New . . .
I e ey, H_--"'J{_”_-.'_-' L H_..' i H.

In FLIPAC nomier

% are mamed after the parent alkane by using a sufix o show the presence of the
ketone group I'I ()

W hale namang

hing 1o ILFPAL iy
10 show the prese :

m, the erminal ‘e ol ihe panent alkane 19 replaced by a sulhx “ome
roup [ T
| &l s '..||-.|;

b4




i 1% a propane live, b ok bree carbon aboms, This
wirwd also ¢ ns oK n I'I., ¥ The IS T b OMEIC | s indicaded by o saflix
Lhus, ihe mame of the ©

H H
o I.! - Ii o ¢ + one —+ Alkanone
|IJ R Propane - ¢ + one v Propanone
CTHTHHY T
o dumie
1hk irsd is o buias wative as il comiams four carbon atoms. This TN wi 7l

alio contuns a ketome group | 3 the ketone
pdi ] R I the parce
erd 1 dwch a way the
of the kelone it
the compoand

H H H
]

| .
H—4 —5N —a—N—H
I I Butane - @ + 2 v Bulan = 2 = ong

Cominon name | Metbv ohyvl betone

Caroxylic Acids »

{ aFrharviie aonds afe [ne X5 combnimieg e —COMNT EFCP QR . (AP &

(¥
When the hvdrogen siom of an alkene is replaced by the Fumctional group i I # then the arganic compound
== }H

I
=0 lormed belongs 1o the carbaxylic group 0
Ihe general lormula of carboxylx a0d group |-.( } where K stands for alkyl radcal haveng the gerenal
L W H—"—{1
formula © M,
Im [t ik g 1S O6G |,'.I1!'||'-.'|

ke mames and formuls of the first four m rhonyvlic acids are given m ibe table

lable 4.12 : Homalagons series of carboxylic acids

Formiss acul
HL O Ill—l'_'—ﬂ:'“

(4]
Elbanoac acid Acolic axwl
CHCH (O, —{ —0OH

il
Propassic asid Prepionss ackd
CHO00H (TH, —.:_'||_‘_1_'-_1 W

L0
Hemlamowg &oud Hastymic @Cid
CyHO000H (CH—CH,—CH.,—L—{H




In IUPAL system, the carboxylic acwl bomologous senes B called alkamewe acld homolegous serses. [he
name of @ given nber of alkanoic series can be obtamed by replacing —e¢ of a given alkane by —aic and then
wiriting the word sekd

Exmmiples:

kane = ¢ & pic acid + Alkanoic acid

» Mlgth

sound 15 a meethane L contaims only one carbon alom. Th
compound also contains o carboxylic groap (COCHT). The presén the carhonylic group s mdicated by o
wnffin "obe woid”, Thus, the name of the compound 15

L¥
H—{—10 Methane - ¢ + ooc acid — Methanoac acid
L camman nam i
ans iwo carbon gloms. =0 il 15 an eih

compound als AINs " —a UM L The cned of the carboxyiie group 5 indicaied
by a sulfix “oic acid’. Thus, the name of the compound 15

H
{1 Ethane - ¢ + aic acid + Eihanoi acud

1]
Comnion name | Aceli acid
E Tl EL

A fuel is a substance which releases energy on buming. Coal and petroleum both are fsels as their
combustion releases energy. The fuels such as coal and petroleum have some mitrogen and sulpbur in
them. When they are bami, they lead to the formation of exides of nitrogen and sulphur, which are major
pollutants ol the an

i Coal was foemed in preshistone tmes { 200=250 mallson years agao), when huge forest aneas got buned under
the surface of the carth. Under fumi als TREY Were anitacks
removed fvdrogen and oxyeen, bemving beland carbon. Dee o the very high temperature and  pressure of

the carbon gol compressed to fom a stony nesidee, called coal. Some amount of methane was also formed due o
fow comversion of wood imlc J By o Wochemical

years 5 called carbomnigalion
Cruide oil or petroleam i a comples arixture of selid, liguid and gascons bpdrocarbens, mized with
salt waler and carihly particles,
It s beleved that petroleam was formed as a resultl of the anserobic decomposition of extremely small sea anamals
and plangs, whiech god buned millions of vears ago, Let us explam how this happened
Mlillions of years ago, very larpe number of microwcopec plants and anmmals hived n the wea. They died bicause of
sorne calamsty and thewr bodies sank to the bottom of the sea. These dead bodees then pot coversd by mod and and
These bosdue of air wnder very high fempe and pressure
This product got trapped between the wo
Lavers. of impera rocks forming am ol frap Matural gas alwavs collects shove the petrodeum usder high pressure
in ihe dome shaped impervious rock, commuonly, called rock cap,
Fromm the shove discusimon wou can make oul why ¢coal and petroleum @ne called bossal Fuels It s becanse, they
are decomposed remains of pre-histone dead planls and animals

166




B Exercise-4 (B)

L MULTIFLE CHOICE ©OUESTHESS
wp The same maalecul
(I} 1emcEs

e class ol of

o CH, and CH
amd .M, . onky
amd L H 3 kY

st o pikalurated Bvdiogarnt

A i Sk
carbon compoand 15 calbed

(A alflovne s
L) afiane serics
il bonds by shanmg s
all Gaur konds, car

(M) bedium {[A) noon

14 2 ()

SHIHET A WER TYFI
i mezani by the lerm R

MNamw the fo
Give the name

i HIL) (il =i )
the names of the Followang lunclssnal groups

nl 185

Eormnula, bog diflerer

sniacieal formasls are ¢allad
i nosse of the above

Socular mass, such (kal

b Cghl and O M, only
CH,. C.H, md CH,,

1 By the ney of inple ¢ovalond hond 0 S0

ethanoid sl

:Il.
|

s 1) — e}, (i) — i —H




Hiow are the madocules ol alde
Mams e clemenls olher than carbom (hal fons

511

H—{—{—{—H

H & H

Ao

Wne names of By 'wo alengs
Whal = ihe dilferemce in ihe molocular formuls of any Iwo oo
[ unids

L SHIEET ANSWER I YFE U ESTIONNS
W hal
o P I & I v irvls

{ip K {ii] B—(_—10H

What = & han " Which il ghe Belknwing « c oompounds belong 10 the same:
CoH,., O, CHOu, CHO

Ihewi the sruciages of llbrwing oo Wil

(i) clhanoss Gl (1) Disraes

(8 What w “homologous series™ off o sobstance?

[k} In an orga pound, whoch pard largely : % its physscal and chemical peoper
il
CH—C0—CN,—CH, CH, by CHy—CH,—Cl LK

€} CH,—CH,—CH,—CH, CH,—CH,—0M

Whai = & homs

Wiile the formula of the

{1k ethanos: acid

| mredecular oaemula o

al the 5wyl (ol i

Wote e (1) strucneEal and [eh clootnomic bommila of sy ong e

Accione is the first member of ketones, Anvwer the Iolivwing questions

[ah Whal oo i3 i i Toismuila?

il What = i ILUPAL name™

1 ave is strectural fow i

Winte the moleoular for of the 2= and the 1 o the |

IV, LG ANSYWEHR TYFPE QUESTIONNS

{a) What are hydrocarbon Ve CXEMpEES

() Cigve 18 wrfdl Jdillereeges Betiwoes aplurased amd orralira

[Ch What i & " 1 - W TEne

ds having the I formula C H.

& their siruc

sorilar Eormiiks

T B TN

he name of ihe firsi




4.12 CHEN

AL PROPERTIES OF CARBON COMPOUNDS

In this <hall study some smparant pac arhon compoand
are used as fuels , first of all we shall study the ¢

l. Combustion of Carbon and Its Compounds

Let us perform an activily

ATIVIAE Al s0me el
regarding combastion of oo " carbon

Light a bumsen bumier Flold @ si
;.._'I. %5 above the fla it | 1174 Lhie
tlame and the stnp of clear glass

You will observe thal when air hides are closed the Hame o

velbowish 1o colour and a black sooly deposal 15 Fommed on the St
of the clear RLEsS |'||.|I-._'

Uhee {omiation of Sool on e clesr glass plale implics thal Gombuston
of the Luposhed Petrodoum Gas (LPG) gas 6 ol com i partly
o form -._.|I|'!.'|I'. 5’|.|I1I|,'!.,-. l.'.|'|||_ h & Ol I:hl,' |_'||,'.|r -_.r- |,'||.|I|,'

1zh codour of the Hame 15 due

'1,| s 5:||-|:1;,'r 1Hnld .\m‘:l':u,-r |.'||,'.1r E

a55 sirip
regarding the codiar of the flame and the sinp of clear glass

You wall abserve that when air holes are open, the flame = of pale blwe  colows
mon=lamous flame, amd no sty |:||'[!1'|'-I| 1% formed om the cleas !.'|.|'-.\ strp
From ibe above ohserval % we can oonclude

1. When there 15 an cwocis supply of air (a8 air hales ane open), cormip

The flame becomes non-lumimous when carbon particles a

Wwe are m a posabion 1o say about the combus

1. Adl allotropss foams of carbon Bum i a0y

of karge amount of heal and wome amaoent

hieh
Cachon i ids
» compounds of carbon such as alkane

lkenes
dioxide. waler (in the

1 the heating up of 1he carbon pariscles abg

i air on kestmg o form carbon duos

5. Carbon

e 1500°C. Al this bemperatune
above the lame, Make observalsons

b a (ksme = commonly called

¢ combusion of LPG gas takes place

ol carbon and 15 compounds

e Felease

Heat and light

LT

Hean and lghi

ETHTEY

d |||.'_.'|I




(v [ .|1II_;_'I )| = . 2 LA} + AHLE M) + Heat ned |||:|'|I
Fihene | r Carhon e 3 Siram

PTIEY
".II_I_-._';I S5 - I'I:: LM sab amd light
Fihves B : i
JI'|1|;:|1:|r'[..1:|'|l: Points
.,..1Ih..|||'\ At
carkonm alm tham

Lnitoraled hydriacarbons

srehy I puEET

we oul, amdd b a blue Hame 15 Foa Il these
ellow and s ch &k e can blsc the
s bave very small a W of

dins } Thiese EaCs are the

Why do Substances Burn with or without Flame?

Flame 15 delined as a region of barmang gases. Mow when coke of charcoal are uied 28 fu
1hes !.:I-I"ll. with a reddizh colour, but do naot |1r|'~.I|.|.'|' any Aame. | B becouse. they consist of
mistly carbon and do not produce any combustible pases, whach couald ¢ i 1o a fame

However, when wood 5 agmited by heating, 0 pe et a flame. It i3 because woosd comtains

wpoangds. When o d fo stz fre, the organic compounds m

form. This gaseows Ffoem of organic compounds mixes with air  and

when we light & candle wath a har

wiax, but cha il Imlo waEK v rs. The xeng with aar

Il. Oxidation of Carbon Compounds

We have studied abow the combustion of arganss compounds. In fact comsbustion of orgamc compounds 15 3 very
st ooondadsom PrOCEss

Urganic compounds can be oxidised ¥ =0 03 o lormn new ofgansc compounds, by using oxiising agents, sich
as acidibied podassnim dichromate (K Cr(h) of alkahne polasium permanganate (KMnld, ), The above axadisaing agents
are called strong onidising agenls

Ihere are mald oxidising agenis, such as copper (1) oxsde [Luld] amd chiomium oxide (0 adci acid)

||_'I S 5 L} 1 £ I|,'|||.'-.

¢ Take 5 mL of cthanel [C,H,OH] in & test ube and warm it gently in a water bath
Wik the b ol & |.1rn|1rr:_-r_ add 5% alknlime POIRSSIUTE PETTNG nale m ke fesi lube anop Dy drog, and
comtinuously siErring the feaction mixuee
You will observe that the pink colour of polassium permanganate fades o omce, Continee addmg drops of

peolassium permanganabe, tEl the cobour stops fading. Al this stage the ethanol is completely oxidised fo ethanoic

acud

CHCHL O H 2[00 : CH OO

Fihans E T | Fiha a5l




Exmmple 2:

When elbanal [C,HAMH] s incated wath 5% solubion of chromuum oxsde (wilh cthanose acad), o 15 oxsdised o

acetaldehyds |-.'Ih:||u.i| Chrommm oxude acts a8 mald oxudising agent

CH,CH,OH 4 o] = CHLHO  +  HO
Fihanal Masoen] anypen F sl Waler

When WIHLUITS of ethanol are passed oves Femied COpner (0 axide [Cwld (whach scis as 8 mild oxediss g

ethard B oxndised 10 scetaldehy de ||.'|.'I:|I'_1||

CH, CH.OH + L} ) u H.0 LAT]

Erhaad Copapeet [ 1) s Waler

1. Substitution Reactions of Organic Compounds

Bemucal reagenis. Howewer, they react rapadly

Cl,

L hlomng

iy (H—L—

il I II'-_'|I|.|r.|I|.'|.‘| Fydrog
of heated mickel or px
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et =2y (!

E1hifie
¢ Finh icvs Oval do ool podergs o
of watadysiy
mils Arg pnsmigr | fasky .||.':|_|'-| f"._n ENgE 1_|-.|I|II|-:_' |!-||II-.| N
R

lod micke

-"" ¥

Thus, the unsaturaied v n:_n_.'l.'I-JIlh: ol crar
or vanatpali phee
ns i the presence o
with the breaking of d tiple

11 oz mscible i water o all

propomeons
It 15 & very good =

and e




f. 1115 a covalent compound amd hence does not somise. Thus, ot 15 a bad conductior of electnaty

-

Ethamd, comarnmg bess than 3% of waber s callad recifed spumi

I-J'l-._|:||."|| |_'I|'I|
% can b bested by the
] ]

iy
picd

#3 K (1T0%C), the sulphunic acid removes o mole o water From ifs m

clhene gas
CHy—LH,—UOH +  Hyol

- &, Whisky cionts

B f [P

ihoohad 5 used a5 & substitiste for petrol. B s commonly d power alenbal

15 wed for making sceentific instruments, such ad alcohol thermomelers amd s leve

11 15 exterswvely uwsed i the manutaciure of panls, varmishes, lacgquers, i, snaps and detergents
It 15 used for moking organic compounds, sech as ether, chlorofom, wdoform, e
The freenng point of ethanod 18 very bow, that i, =118%C, Thus, when a maxiere of water and ethanol 1%
oo led 1o tempersiume of =500C, o does nod frecze. Ths mixtone of water and aloohol 15 callod anti-lioeeze
and 15 used in the redsiors of motor cars m cold countries. 1§ prevents waker from freering m the mdiators
I 1s weed for Serelsmg wounds and, henoe, 15 wied as an antigeplne

17 15 @ ioxicant. 1F

dent o i, 85 it 15 sddsctive in naluee

dhscrmmmation under 113 mke
in death. Thus, the

from al, such ad whisky, wine and beer, eic,, are
from drink ' - inking s |I||.!h|-.
VEMHIUE el LT i shsuald e 1

O POEEnLE

laled by coo

useed ouly for imdusirial purposes.
aehimes mixed wilh pyridine or copper sulphate. These chemacals remder
the ethanol unf 6 pom, 18 B commonly cal demadured ;Flr'rif

e T b




Ethanoic Acid «

Al ronm lemperalare pure acehic a0d B

x5 [

o] Fij 23: A modeouls of ace
a numher of orgar DOTNH sl

Eahanoie acid 15wk

1 3 a8 compared Lo e
acids whose F'” s betwesn 1 and |

1L}
Eibmnoie scid 5 0 weak scid amd fonises o the exient of 0.4% io [k TS |I'|.J.|'| (T8115d
l'HI‘I.'I'H:JHI'.'I - HAND = "['ll._l'l.l.l § ||.:l:l
L 1l alm wilails by donises), wath limes paper,

yviur will finad 1 hoth ol them tem blue ldmos red
Howeever, 1l we hnd the pH of HO| amd CH OCR0H pH ol HCH 15 arownd | whereas thal of CHOC00H
1% aroumd ¥
I 1! A chemscal r won n which an alcohol reacts wath abkamose acud 1o form a sweet smelling
compound (ester) 15 called e
Etharenl [ M%) reacts with glacial acetic acud in the presence of concentrated sulphunc soid on wamang

i Foaen ethy] ethanoste (esier) amd waker

CHCoORn  + cuonn SRS, eycoochgn ¢+ MO0

Eihanois s 1T Eikyl ethamoate {ester) WabeT

In the sstenfication reaction. concemirnbed H:_Sd b, mcts boll as o
debydmabing agen and as a catalysd

Esters are sweet smelling compounds which are used for maaking
perlumes and llavourmg agenis
| el 1S ;'H_'|'."|'-I||'. an sy
# Pour | ml of cthane] (nhsolute alcohal m g test tube)
# Powr | ml of glacial acetic acid i the same test tube and then
add a few drops ol o sirated sulphanic acid
Warm the contenis of the fest fizhe in 3 hot waler bail fos
¥ mimubes
Pour the codemis of the o ubse i anoiber beaker contain
) mil. of




& Smell the comtents of the beaker You find a swesl fnusiv smell, This =

¢ o the forenation of
csler iyl cthamoale

i b This resction is used o iest both alis 4 ond carboayiic acids

The process by which an ester gets hydrolvsed in the presence of sodinm hvdroxide
into the constituent aleolol and sodivm salt of the alkanokc acid is known as sapenification. This
name 15 given o the rea Slal 15 used m the n of soap

wen Lh e BE] 15w wilh sodaum Bydroxide, n jorms ethyl aloods (eibanal) and

CH O Naag) CsH G
=0 T T

HCHag) CH,CO0Hiag
hovtis: acid
[l ethamose 30id rescts with alkahs 1o form therr respechive sodium ethannates and
WY &% ||'.:_'

W ) CH OO0 ] + OGN

Wogiem

Lirlue cthanoad acwd reacts will sodsum carbonate/sodiam carbonate
will kot of effervesence amd g ol cartsom dio
2CH CO0HLT + Ma
it A
CHLOOUH N + il

Eoamai od maodliumn yiroegom Carhers

This reachion 15 wied b lesl Garboxy e acuds

Uses of Ethanoic Acid (Acetic Acid)
1

Salts ol cthanost acwl are wied i pamntz and aleo m eenan medcmes
Filkanoic scid s used im the II'|!:I1'.I|‘-.1|.'II.|r|_' of vanous dyves |'I-|.'|'|i.|l = andd FAYEn
wamithelic vimegar is used i\ pickles, ¢l

Elhanaates ol alumanum and chsommum are eted as mordanis

-1-_._1-:1 EDHF":' .l“-.r:»'D ['_‘.IE_'_TEIE".EE"P:-I fE
Introduction to Soaps and Detergents
s or washmg pos | ws k

o rensre anwanted matenals
i Lid JHAT h.u_‘lll."- (54 I|I|.' ] L %ils

Amy mutlerial that has a cdleansing acfion fn warler and doet nol ke he sebilarce Bl ie being dleared is called
a defergent.

”‘:l_' '.'|I'|I_| ..'-|'I._'.l:|,:._' TS A0 -._|q.'.|l! L - ed Tor '-'.I|_|I ..,ll_'.ll'n:ll:.: BCIOE 13 |_.I||I'I! l|-|: rﬁrl“ u.h-.-r h& I|I|,'
PRICHTRS ol rermoy g umwaned mate 5 1 piHas syl

% 15 called detergenacy. The dolergents ane somehimes
called surfactants as they reduce

of the Inquids 1o whech they are added

maf ¢ wic v acidl ik
15 RO }—Ma", where B stands for th

I




The farmula of s:oap prepared From steanc acid (o) and alkaly 15 O H OO Na
CJH 000 Na®
Hydrophobic end - hydrophabic end
(bomg chain hydrocarbon) - (=odiam on)

"':..|,||1-| * } sl ks by EreaiEng ihem with 10%6
doudim hydroxs 1en th Femation of sodnem

salt of gy acids | Sapl ar _..!l.'n.'l'll

The process of making soap by the lvdrolyais of vepetable oils or aoimal izt with

alkalis is called sapomification.
g
Eﬂ_’h
Cleansing Action of 5caps and Detergents os
> IR TS
athes can b

The proces of breaking down of bigger droplets of ol or grease fle smaller droplets is called empleification and
the sirbstance nwsed fo do w0 bs colled emulsifern
: % and dete ¢ pood emulsiiers. Dunng washmg with sosp or delengend, cach small dr
syirroaimded by & fillm or & de 1 fidm, which = washed away with water alomg wih &ire n 1 heali
Wicelle: The formalae of a spap o de vi molecules consisis of a
rocaibon cham, with a ne charge an shofl 1ofde paft,
harged 1on. Im ofder o avold wriing a ks afmila for
mi i, it lomg hydrocarfon chain iz represented by a sig-zag line amd sadinm ion
by a dark dot head
It has ¥ foumd that the long rocarbon cham of soap of dolergent s
hydrophobic. Hydrophobic means, 1f 15 repetled by water molecules. Further, o
1% Foaursd thad this long cham iz attracted by the molecules of olls or grease
Sosliairn 1o formimg the shon ionic pan are yrophilic o nature. It means
thant soubium 1ems are attracted by the waler molecules, but repelled by the organic
atly and greases
When S di
The & slecules husle m soap micelbes as allustra
Fig Eis 1 ! aier. such thai the
soap are aranged radally, wib hy aatively charged) directed

& -:_'|'.|]-. ||'||l'-.|l.|lu.f'|lI

il Thiss, ¢ oI ¢ fabiic
15 har] rukb { B W hine, the




Limitations of Soap

KA I am expellerd cleansing

od. Thus, cleaming
BooHmes a
H h-:_ ] 85 & « ||.'.Il|'-II!|.! ERCTL 1N .||.'|.1|.'-. SHIETR It 1s i IPIERIES o Emity .||_I-.|'-. arsd
aap loses ils ulilicy

=
._e..ﬁ'

Detergents

¢ also called soopiess soaps. They ane enber sodiimm sall of long chain benzene sulphonic actd or soulium
chain alkyl hypdrogen sielplate, which show cleansing propertses in waler
The formuls for sodiem salk of bonzene sulphonic acid 15
CHACH,),, -5
hydrophobic end hydrophils end
'ill"ﬂ}_: hvidrocarbon chain {sulphonsic EFoup
Wl scaps of delergents have one mon-polar group ol leag chaon carbon atoms amd onc polar group of sodiam oS
m ther o I
Advantages of Detergents
Detergents can be used for ¢ ing. even when the waler i hard. I is because the calcium of magnesium salts
i+ are soluble 1m waler and do not form any Soum
ents can be used, of water 15 acidic in nature, |15 because, they do not foem any scem
gents are peepared from petroleum products, which are comparatively cheaper than natural oils ard fats
Thus, they are cost elfective. Fusthermare, vegelable mls and fals are sale for human consumplon

KEY POINTS

nenl that forms the basie of all lnaing th
LN

Covalent bonds are - C i1 ! valonce shell, suchi that both
ol them can achieve the siruct { the nearest moble gas

Carbom fooms covalend bonds with nself as well as sioms of hydiogen, oxygen, nitrogen, sulphe and halogena
Carbon cam form: compounds havieg a straight chain between carbon atoms with a single bond, or doubde bond or Baple

ne henciional group with (he same

ar] characiensng pre




B Exercise-4 (C)

L MULTIPLE CHOICE QUESTHINS

B vellow ' (L wellonw non-sooly Hlamss (1Y) no
8 10 waler T fur
17 and OOOH- jons iy CHUOO0 and HY wws  (Cp CHLOOOR and OB s
315 of an esfer by sodium hydroxsde solubion 15 known as
(A} mcudralmation () =apomiscalson (Cy both (Ap and (H) {3 noese of the above
In the soap msclles
4 im the mierior of
w in the anlenor of the clu
emd aesd carbon chain are m ihe |

¢ erad assd carbon chain ane on the

VTN

fuk Digh, duin ) s Qiv) ms !

() A i= troe bul B R
(v & s lalse b B

hivdrocarbons.
ula of alkencs 15 C_H
hasertiom] Al homss

Reasomn: The (il mor

H—L—{—U0—_—L—H

] H H
Wnile the maolecular formuda of the ale and the aced froen which & would have beon formed

I Eractural formvmla of an ¢

{0 H H H

N

H—C— O —(—{—H

Bsdied wih sodd




“amse the prodect formed bexide soap that 5 obtamned dunng the sapomification process
What happens when sosp solsfion m a fesl bebe 15 shaken with 1) sofl walor and (o) hard water?
What & denstursd el
Sliai the nand of the bypeoducl ol the wodg i %
. obErved wheh oS waler is 1 ba etheme?
c the lloasng chemical equation: CHLOHL O8] = Na
The structural foemula of am esie .
| | .
H —lil' — —I:fl—il'—li_'—".l —

H H H H H

Wrile the molocelar formela of the aboodsal and the aod from which ® would have boen Formed

Whinch gas wall by gvialved of sodvem beds e 18 addod 16 @ solishn of arane aoud™

ML), peoduds ciandeg S

fial CHAMH + €

i g ioasons [ sl o mddoiulis, m whath ianching B Femmum, &e pclcved e dins
e Che pouludts (e and the chemacal ¢guatsans Bor oXidition of cthaml g0 diffeeen) o

L [ TE E s x [ 1 il
m the compowsd ~TH
How do scetic sosd end eithyd sloohol resct when wanmed 1 <2 o 1m Ihe presence ol 3 small queniity of concemiraled
chomecal oquats lof the mcacton Lkmg place
£ 4 symmcricsl phepous hyvilocarbon, 8 cmpancal formuals i CH,. "X dooslounsss Beos

I Foprms mansschorm add it gasedus FRCL Mo Lar mnared o "o &S Idenely the oo

H (. “X™ on oo

¥~ beT Winnle thewi

c acid reacts with ethyl alcohod im the presence of conc. L5350, producing a swect smelling compound. For the
o - {ap Mame the maan peoduct and ([ Wisle the chemic
Eaplain the i
{5} Aur hole gas burner bave o be adyusied, whe exse] pets blackened by the Hame
() Lise ol : awirs il b
= § s How wonld you prove the
mmin A wnlh names given i Colisnn B

alima % [ plamsn B

H
CHAOH + CHCOR m——— w CHLE L, + HA) (1) Addition rescieon

H, = Ci, = H, ey TH, = CH, Vo T
- sl -
i H‘ = '], r p UM, T = BT fim Nootralsglssn e
(i CH OO = k. s UH DN + HL0

fiv) Esterilaealsnn peacines

A 18§ Cof




i gvalved when clhanol eeacts wath soduam. Nasne the gas ovalvid asd also wivle the balar hemical oguation

in multiple bomds by n the fwo C-aloms ; shosw addstion reactions. (iive the

End having twio

the foadue lelt bebund aBlicr the meaction and

funs ol o acul’. '‘Wigh the

e O ChE T

rilEcaleeEn

cull peacts wath ¢ (1) magnesiom, {n) sodnem carbonate, asd (s sodeom hydroasde™ Wrie

PEILN I eS0E SO0

Whai happens whon ethano with (1) sodwsmn (0) cheomec anhydride and (i) alkaline potassium permangasate

al LRl e L L] I e

b Esseniml oonstriudenl

A" and =1 } an acwd cakalys1? Wiite |
Am outer has the ccolar Formula C H k. Wiske 112 sirectural ila, What kappsns ahen s ¢ster 18

Write the balsnced chemscal egmation for the reaction amd name the products

W wiEE ard e
W liact
Y amd wawie their

Dhscribe

Wnile

e compinds —A &nd




n the given chemacal reac
CH, CH

y CH,—{—(—CH,

H H
* LM LT :|I_ + I|_.l|

(e CHCH,0M I # O, = CH, + H,0

Wit and § miul hain of hydrocarbons in which an addstion re
an addition re Stalmg thes condition, wrike a ¢

1'% FE @M ESTIT

X” i oa hgusd that oflen
thana] in e

{ii) Winte the name wourd i 3 the chemascal rescison
(b How voould o distingussh « wnally betwern am slookad and carboxyelic aoid on
[a) Stale e pomcople on which the ¢ wng acison of soap 13 hased?
i Wh
(el What ai
Eaplain the given
i i

Hirw 15 cthene prepased Trosn
Lslers are - il

for e preparalsen o

|-. rimsenk with am
LK, Oin mdd
enlify C, B

¢ an activity amd draw (e disgram o
it chemscal equalssn ol Lhe
M
detan]
| asl (W DE3Es BOb ST nlally ¢ i A aloodus] End & caboavlic BoRl Bnd describe hivw these 1esls

rmid




oo ol cthamen & samlram cthanoale. Walke a balaneed

i oand thes progducts - ol cihanoie &Cid and soda

iines paper and the red Brimuss paper bures whibe
s paper and the bi s paper bums red
s naEpey bures hliss
et
¢ i g sk Lasl bW

eagtaon that lakes place B 3
of conc, H 50, at 443 K7 Wnse the

Wh ; : ; - ; . allarics. al i il
alkymes i
alkmn= and aleo wnite & chemac

When vou add a lew dioes of acetic % il Dathe 4 T rale 5wl L] _'Z'.l!-.l.l.u::!,I

jiv] Formation of b il urless and odoarbes 5]

Whalke RLTES Bealsnh réaction, wihal 4o voi ofr
cal and H0® H i & becaker?
{11 The ¢

O N IS FesCinon
o drop By deop [ WEED PG
Il'r|'1'.J
What 15 the differ

Ansver the guestions (1-4) on the basis of your enderstanding of the lflewing p

iy of mnlsors. Whyv e thal saf




5 Periodic Classification
of Elements
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51
reiner's triads
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Bendeleey's p
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& WO

ol elaments
{a} It belps us w sudy elements betver
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Dobereiner's Triads
L3 et s friads amd N % law ol actavy » carly #Le
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1YW, Dobererr cm TEIT, imed 1o class sments on the ba
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Leét us dook al some

chemcal rexciyon

il ghe three ¢

In thas triad th
anl ik third e

mIar

MEIse

Lt i

% ol polassium

appearance and chemacal reachons of these elerme

(vh All the
fanh

Becau
phvsecal and
thered
il 1n 1l

alkahse carth

re, all ithe

Fa bhE

examples

| I'has tmad
W ik three eleme
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chemical properiies
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i are simular i
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Ma
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Ir [} na: Thes tnad consists af Chionne (C1), Bromane (Hr) and lodme (15 At room tfemperature and

pressure. chbonne is gas, bromime s ligquad and jodine 5s salid. Bot still they have similar physical and chemseal
properiscs. For cxsmpic

(o Al the thice clements are non-metals

{i) ALl these elemenls feact with metals o lorm salis

Because of therr simular propenees, these elements were put in one triad, This tnad 1= alse called halogen groap
of halogen famaly Table 2.3 ; Triad of halogens

I& ehis (1nad Uthe Terst w15 chlonne AR AR ] gt Alomii mass
with atomic mass secomd ¢ lement Chios

i beomume with abomec mass B and

Haoenipe
thard el i 15 odinge with alomic

miass | X7 bodina:

L&l us caloulale 1he atomac mass of bromine, fom lbe atomee masses ol chlonne and odime
MAdomie maasd ol chlonne = 353

Alomue mas of wdine

Adomic mass of bromins

iaied nic mass of bromine is 81,23 ch i3 approximately ogqual o ibe acieal awmic mass of

Sade: Doberemer d red that the & azs of the nuddle element i each inad was almost aqual 10 the avenge
of the almse m the other two ob 5 mve ather scentists a clue that the alomee masses were impoatan
when amanging the clements

o ERE than

Daberemer could identaly only three such tnads of elements having similar properses, Fumber, thes type ol
non ol clemens Mo mads could ot Be applied o all the Known elements ol that bme,

wiands' Law of Octaves :

enls, He arranged the elemenis
L Mewlands

s larsy By
frst. O th 5 " thi

Law of Octaves
Whest ohe e i GIF OFTETE iR e arder af acremiiig V1 R e T properies af e ERERN SleateRr
{xderriive emil are tee repetition af the properfies of the firsd element
Table 54 : Newlamds® Oetaves

Nides of
Wwsic

L2 and La
P ——

WA DGn Srmendd




Table 5.4 shows the 17 elements armanged by Mewland on the bass of his law
¢ starl from Inkam (Lip then
¢ koo o have samidar p
pmsilar chemical i'lh'a'-ﬂl.:._ll [

Limitations of Newlands' Law of Octaves

This law of classificaizon was I||'-|1!||,'.||_'|||_' oaly B Lo o alcium. Adber calemum, every ¢

Several elememts were fit into same slots, o 1 the clements in bis wable, For example

mickel (M) were placed mn the same slof. Alze cerium (Ce) and lant

ok

Elements with dissamilar properties were grouped together, For example, the ha 15 were grouped with some

mecials such as cohali nicke] and pelatisim

Assess Yourself - 1

Why there was y for clesibcamon of clements? ol leasl fwo reasons
Fram the bl al clemmscnls grven bilow, make koo tnxls and name the BEmily of cach mhad
Cl, Lo, Ca Br, Ma, Sz, [, K and Ba
What = the scheevemsent of Dobereiner’s baw aof tnads®
Compdete the sislcmonl givim bolow
(Un the basis of Mewland’s law of dlosificaton of elements, the propotics of sodism and potassiem are similar, because
éle SIaEng feom sodiuen
i
HIElE W EeRs I repechEg the law of oclaves

I clememia A asd B oty W ol oclaves. How ey clemenls are there in Berweon A and HT

EEE
(Tas
r ] h“
Mendelesv's Periadic Table wureos
By the vear 1869, Dmitri Invanovich Mendeleev, a B sgrealis Yndeed the o
the &3 nis kmown al that fime, He tned o armange & lemmeents in the
basis
(a) increasing order of mhemic maxy of elements
i) samelarees o the cheavical properiies of elements
In such am arramgermeni
regular isdervals, Becawse of
his repetition Periodic Law

KMendeleev's Periodic Law

The physical and ches

b 1BG

L 4';
e -

o




L " "
i ad perods i e ovder of their

iginal Mendeleev's penodic b

publizhed m
fo atomic masses af elemenin™, The

e 5 shown
In this per o all the 63 elements known al that iime

h o way, thai clemsents havin; milar ¢

NassEs In &
amnther 1 the same vertical columm oo HECILID

FicE props
lable 5.5 : Mendeleey's periodic tmble

RGP RO LRI MM GRWP LI R
1 ] v L ¥i Y i
Dades —s
Hydrildes —

FERICDS
i

]

S0 Pd
Sh 10000 1025 Fiss 4

1200

g
b | 111]

Mendebeey used English Namerals to identily persods and Homan Numerals to sdentifly group
Mendeleov's table did pot inclsde noble gases for the simple reason that they were pot discovered when be framed
the penodic table

In the formuyla

for oxsdes and hydndes af the fop of the columms. the letier "R 1 wsed 10 represent any of the
clemenis i the group

Characoeristics ol Me s Penodic Table

Ihere are &

ght veriscal columns called groups. Croups £ e FEY are further divaded inlo two sub-groups, thal
&, subgroup "A" and subsgroap "R

Ihe har al mon

%+ m ihe persodic
ncal properbes, Me

1 and ox

f ElEm




In a penod, the properties of clements pradually change from metallic to non-metallic character

here are Iow gaps m the persadic ble. Mendeleey lell these gaps knowmgly as these cloments ware mod kndwn
at that time

Soamse ol the spaces ledt for the unknown elemenls ane [sted below

(1) Eka - alemamnim, which 5 gallmm

in) Eka = silicon, which 15 germaniom
(i) Eka - boron, which i seandinn

Merits aof Mer

the properties of col

s properies of nacke ! sumalar to

. Raps LI':-.I'|'||:'I|:!|'| o Ihﬂ'-.l_' clemcms l.-..hl-.,h WErE ol Ei'aT & '.|'_.|.| R Hv AN :,_'.1|'r-|_
he made the bold prediction that these elements wall be dseovered later. He also predicied ther propertics by
placmg them in the same group. For example, Mendeleey named elements by prefixing sanskrt word eka {Bor
{ME b R |h-:_' BEME 3l [l 4 N SO j_:l' up :|!._|'. ik .rl.d-h..ll'llll fine LA T r.l..u-.:l-. TISLIET |:|II'

palbiem and #ka-silicon lor germanmem. Later, these clemenls wene descovered amnd Mendeloow's prediction were

foumd correct
3, e more mend of Mendeleev's Persodic Table i that, when noble g > dscovered, they oould be placed

m & new group without disturbang the «

Limitations of Mendelegvw's Periodic Table
5 i Parrs: In the Mendeloev s ponodic = &
. I ; Preceding element Following clement
lahle, the elements were amanged on the basis of then
sheal (5%
HiOmee % How kel 1
\.'I.'hrll'll_.' losdane | ]2
hagher than tha  Following elements
The abave pars are aganst Mendel
numbsers, this anomaly 15 removed
Position of Hyd Hydrogen 15 nod given a delimite positbion. 11 was placed in Groap [ wath alkah

micin |5 |I|.'-._

wing sumikar properiscs bul datlerent atomse mas
s Penodic Law
Mendeleew™s penodie law was unable o locate hydrogen i the pereodee table, the alomee mass was nod regular
and placement of isotopes in the penodic table could mol explained. Thos, it was thought that there muast be o
moare fundamental propeny of clemenis which coiild give an explanation for the § dicily in the properics of

elemernils




B Exercise-5 (A)

L MULTIPLE CHOICE ©QUESTIONS

(EAh @kl ih

e o caleiu 3 . 1 - ¢ mnasd af Si
Sy and Ha o

d with fuosine

Moendcles

gaps were kil for the
& Pound a pl

cloments o be discovered later Whach of the
LEsfmaniesn

{1 Sils

What was the mar
(A} Ela-sslicon

(0 Fla

1. (I3
1. 1A

YVERY SHOMELD Al I TYFE € ESTI

Wiy w 415 ¥ [ ] f
Caloium und bhawam foam 8 Dobereiner’s drisd. The

® er’s nadl The aloemis muas: W chlorine
rEsper v :

Litheum, sodvem and potaswiom fiorm a Dodereiner’s triad. The
f ¥. Preduct the atemic mass of sodvam

fomec masses of hfhium and po

Bap ¢ s Labd

e IheETE P TR Wl gases kg Hiel

Whv s e & £




Whal &0 vou undersiand by Inad of clements. Ciove an exampde
ale Dobereimer’s law of triads
1 08 Ca Hr &a S 1 K snil Ha
Fraowm the hsf ol ¢lements prven abowve muake 1F sk and rame 1By W of cach el
ang groups ol mnis be ¢ wd ax o neer's  Ariad®
bk e Mp Ca

%i 2% 1 3%, Ca 40

15 A, I and € sirnlar propertics

vt a0l X aed £

s of elementt could Be placed i Men il oederT Caweg

ouni al 1he process adopied by s

1 al thal i
ol these

(b Manse the sceenbisl who framaed the abose law
{u} Two clemenis A and B obey ik How mamy clemenils are s i between A and I

What physscal and «f 3 3 : wd by Mendeleev m creating hiz periodic table® L iwo

criteria M
ale Mendelosv's penodsy law
bW poiel cidd posElion B i in Mendeleey s periods

ke

tion of elemenlz

5.2 MODERN PERIODIC TABLE — LONG FORM OF THE PERIODIC TABLE

In 1903 H.Gd. Maieley showed by Xeray analysis (hal afomne mimber 00 orore fomdamenial propery of an
ced the ward mfearic

ehemrend thaw i atamic mass. Therefore, he shighthy modified Mendeleey's penodic law and rep
murss by mfoaric mirarher (profon auanber)

Modern Periodic Law

It stares that the phyvsical and chemical properies of all clements ane the penodse Tusction of thear alamic numbers

Charmisbry bor
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In the long form of the penods :, the elements are armanged in onder of facreaving afouric armbery in horizomtal
o periods, i e I 1 s marather of valemce electrons come under (he samse verticel column
ol group. Lhas g perioficity in elecironte configuration, bul perlodiciy fn chemrlcal propertie

Q5
EFE

Characteristics of the Long Form of the Periodic Table roma
Groups
Ihere are |8 vertical coliamns called gremps o ibe modan penodic table
up 1 oinclsde n and the olkal metsls, which have one electron in their oulermost shell
Lirpiap 2 clements are abso callod the afkalioe carth micimly, These cloments have two clectrons i tharr oulermsost shell
Crrowps 3 10 12 are called fransition ofements whach are placed i the maddle of the penodic table
Citowp 13 15 the boron grosp, All the clements in thas prosp ane metals excepd boron, whech 15 a metallod

Cirop 14 15 the cordon group. 11 contains 8 comb on of mon-metals, metalloads and melals

Liroaif 15 iz calbed the ,rh'ilr'-:'f-:u.:rl'u o Afrege Froup. |1 conlams a somiinston of non-metals, metalloads and mactals

Cieoaup 16 s : the clhaleopens, or ayypen fowdly. |1 contaims a combmation of non-mctals, metallosds and metals

Liroup 17 5 called the Safegens. s s a group of Righly resctive non-metals. This & the only groop tha

contains chements moall three states of matier al room lemperabure and pressure, Fluonne and chlomne asn

bromme 1% a ligqud and wsdene 15 a selisd

Giroup 1, 2 and 13 1o 17 elements are called normal elements or representative elements which occupy the ledl

amd (be mght side of the tabls

: table are called periods. There are sever periods i all, such that each penod

i mumbs

The lanthamides are often called the rare carth elements. They actually placed i the sixth penod. They ame uwsually
shown as o separale row below the rest of the permdic table 10 make # eagier 0 display the enbire table

Thee actenades s 1 the seventh penod. They are usuadly shown as o sepamabe foa bk the mest of the persdic table o
make it easser (o display ihe entire table. The actinides melude pltomm, whach is the beavicst mturally oocurming ehemend

We can Jelermvine b ol anid T mimbher of an

T ol periods

Period SNum Elemsemiz im Nwimre of fhe
mumbser  af chell the prrisad rimil

Wy it e

clement with the help of ns electronse cor
Ths iber of shells repr

= walenoe of oaile

Short penod

ciromss © 1 has fwe | Short peried
electron in the oubermeost shell H e, 15 s |._.-|15 r||;||1-|-|]
second pernad and group |
I 1 An elemems E hoy miomic rumber 14, To

witich perfod does this slemenr befong¥

m e peniodec tabie




sollwtion: Electrone conliguration of I£ 12 k) B(L), &) As, there are three electron shells, therefore, |2 belo
by e therd pérvod
As, there are four electroms m the outermost shell, therefore, E belongs @0 group 14
Element X and ¥ hove afomic numbers 9 and 12 respecinvely. Write the elecironic confaguraiion of
X and ¥V and find curf the pevieds end the groups fo whick fheey belomg o the periadic toble
onic configurat
liguration of ¥

beciron shells, therelore, X

trod 1 the owlermose shel sredione, X B o group 17

As there are three clectron shells, th =, ¥ belongs 10 the third penod

%, there are two electrons an the owtermast shell, theredore, Y belongs o group 2

5.3 POSITION OF HYDROGEMN INM THE PERIODIC TABLE

Hw |_‘.:I|'-|::|,'II i the first clement of e prinddie lahde as its Jlomec mi 15 ome. which mezns il & only one
clectron 1o 13 atom. Lhus only one elecinon 13 presenl g oos oatermost shell. The placement of clements ia the
perisdic table is based om their romie configuration. This strueture is similar 1o that of alkali metsls. which
have one el n 1a ther oule shell, It can altan the moble gas cor m, by acceplmg one

ef 15 wery much sumi ol kablogens, which are also £ il one elecinon o complels

cirons m thewr valbence

Ihvagh hivdmogen shows a lol of resemblance 0 halogens and alkal meals, at 15 very dallerent from Bodh. S0 a

greal |I'-|II_J|_:|'I| has by e BEVER o thi posiison ol By R 1R thae 'k wlic tahle. Hy ._1|'-||:!_'|_'|: 15 el 0% & very '-.|H_'|_'|.||
clement bocause of ns unsue behaviowr, thus 1t 5 placed separately @ the head of weriisdlne Lahbe
The Modern Penodic Table could remove vanous anomales of Mends ' Par ¢ Table
{al In the Modern Persslac Table, elements i reasing of thear atomke numbers
regarding certann pairs I leev's Penodic Table, For example
% 27 and neckel B 2 - - will come befre nicke n though its

(L = - e mksses, bl semwe slonue number, Therelore, they

Assess Yourself - 2

{a] Who prepared the modern periodic table?

iy Dehime - feh Whoderm Penode Law 853 (1) Modetn Peresdic Table

With refiorence B0 the losg Gorm of the poridss sable, Gl m the blink spaces with appropriaste words

{a] The chemical propevties of elements are the p ic fenction of thems

() The sensl nug (7 o an cleanenl & the penadic e 3 2o 158

(€1 The numher of trons. 1w the valemce | @l am aborm repaesenls s i the ponhie table

(d1 The numer of clectron shells sround the nucleus of &n s in the periodsc bk




metals and alkalime mestals are placed m the Groops | and
of e kel band side of the penodss abss

respec vl y

iy mre placed on the right hend side of the periodic wwhle

The clements ocoupyieg left and nght wing vertical columes se called

elements
e plasid i Ercaspn in ehe las ol the peresdic 1shle
clements are socomenodsicd in the middle of the persesdic isble in

The first pemod has elements and = called persd

The socomd amd third persds have elements and are Galled

SCOTIES

peresds
The Tourth and Eith poiseds Bave clermsents angd afe called peroads
e the maene and symbal of the cloments whsth ofvupy the Tollow N Dhe perioadis tabile
Rl

0]
Mams two aliah melals To whsh grosp do (hey Belosg™
MEme o alisl ganh metals o NCE grosp do they e
on name of this EICHUR O

T ; o the same period of the periadic table. Write down
L M amsd peniod B0 which theis clemenls aocir

EAE

thene a peniogicity i the p
lcrstics properises of ¢ A odgurf ol detimbe miorvaks

% of clememts are repeated afber 2 or 8 or 18 o clements, mn the madem

I
» by b arrence of simalar vale ratn. 1he
£ Fuim T | L i g i J « ehell

n period {from fefd g
L. The clements m ihe same peniod have tmae numiber af electron shells
1, Electrons in ihe valemce shell ermioal shellp morease p saively by ane vas e pervod, tha
s, firsit element 2 - I e efectrow tnoits valence shell and the last element m
the same per will have 8 electrons

Exception : In the first penod, the firsl element (hydmogen) has one electron and the last element
{helium) has lwo electrons n ther valence shells




The mble piven below shows the electronse confipurabion of the elements of the 130, Ind and Srd penods

Electronic conlbigurations of elements of perwods 1 2 and 3

' 13 4 I5 I 17 [}]

Helpam
e

L. ik Beryi limm ERoran Malrogen
L1 e : i

1 4

Dhovivm 6 @re s {fram doyy do badfcr
Ihe mumber of valence clofirons remans same as one moves down a group. The number of shells
On MCTEAKIng P ely by | as we down a group

Vabenoe ¢ emenils of groups 1 amd 17

Elenecwts of Group |

Element Adoenic numsber Electronic configuration i
Lithsam, Li

Sodhiim, Na

Motassum, K

Rubadium, Kb

L sewium, L

Nloenic number
L]

15
leding, | gy
%A




A one mowves from befl 1o nght m a period, the valency of ele % first mcreases 1 |t &4 angd then
L[] |

(able 500 : Trends in valemey of clements of periods 2 amd 3
Elcencaits ol d proreesd

Atomic mamber and
electronic conligurabon

Valenoy

Elemmenils of
1 o]

Abomss masmber and
elecironic canligurabon

Wa ey

cmenl, becauie they havie same
nummher ol valenee ¢l
For ¢ia le: The
I'he ey of non-metalli ST 1y bt lormuala = B — valenge ¢
For example: [he valeney ol I:-||'-.||'- | F ([ valenee elecromns)
The waleney of o iroip I elemenis H=b

CAl ke clements inoa group have the same valency

SAMPLE PROBL

mie mumbers of @ LT ar 1 are T and 15 respocti bt Ccoailiguration
il each of them and stale 10 whach group and the pervod do the

(i} For mitregen (Atoamic number T)
I lectroms o of matrogen 15 20K, Sil)
l:irlll.ll'l'. As there aze 35 electrons m iis valence shell, therelore. nalrogen hielo gs
Persod: As there are only 2 electron = therelore, mifagen b
(i} For phosphorus | Alomee aumber 15)
Electronis ¢ iion of phosphomus 5 2(K), 8Ly
Lyroup: | here ane - cons i s valenoe shell, theret LS L Lafosuap 13

Perbod: There are 3 Jls. Theref WHMEIS [ w5 o the fhird el

el L) belomgs to Croug 17 of the long foam of the periods

() How many valemoe trons are ibhere m 07
frwd What 15 the valency of (F7

(v Write the chemscal Fosmula of the oo of P amd L

196 IChamitstry B




ay: equal 1o the o Thuus, I* has I valence clectrons
ps 1. 2 and 13 ane m i, Iherctofe, ' s a motal and he S walemy 18 L
Thus, ) has T valence ebectrons

wer |7, therefare, W 5 a non-

! 1.
i 2 and that of () & |, therefore, the formula of the compound of P and () I"l','i:

with their stomic nuembers. Which elements belong to

i
Flenurnls iy
Atomic sumbser Il 18
Electronse comliguration HK)} WKL BILL 1M NKL Sl &N
i1l Ekemend P has oaly two electrons i ols only ghell. Thas @ement 15 beliwm @nd,
it bzlongs 1o groap 18
Elemient B has 8 ebacteons &n its val = shell and hemce, it |‘I-;||l|'|:,;-| o groap |5
Thus. I' and K belong to the sams groap, that is, group 13,
{n) Elements O and K have three (| 5. Thus, elemenis O and K beloag o the thard ;l-rriud.
4, H REOHLS, SRR |.l.|".||_'|'| .|r'|||-||:|__--..r I|I...' |_'||.'.-'|! Als B i |'o.:||1-.l. .,||-|,_-. i fll_'l-ll'll:: 1o the same I
LI S0, K and
s, Ll us wiiie T aeon ol the ler
Atonmic aumber Elrerromic conlguralisn
K 1 5|
4

T |'Il,'|||'l|.‘|_ hat i '-i.‘l,'ll!'l-il |".'I'|'.HI
L e Ehard
o as PO and B

The penodic 1able : clements by penodic pro »%, whic : scal and chemscal
znd enderstood
4 aid USeiE

|_'|"_I.I_'. CERSRICS ||I|.'-|-:,'I:
by analy=img the clectrenie configurat

WETIALIONS BN EEOLpE I||I...| |,'|-._'[||||J'-. ALOEs i3 II'||_'|.|||||_ characher an

Atomic Size (Atomic Radius)
The size of the stom B oedscsted mowerms of adms of the stom, the 15, dsiance belween the cenbre of nucle

thi o st shell of ihe atom

Peradic O tice of Eléme




I It 15 the posilive charge of an atom e

i presenl in the mecleus

I of er, the

moa given period. The addiion of profon an G
in the suiermost

number of | as one moves from lell to raghs in a per

z.11 Iremils in stomibe sire

)

Larorup | Largeap 2 PR

lermenis Lithium lium Bhcsrcn

Abmi munbor

Atomic radius A

Irathm

increates he

Thus, the atomi

o the nscleas, It o3 egual o the num

ef lorce, which i e

&l from the

e IS

pdded i the wrmie valemos £

whuch ¢or

¥ is always

pozilive charge uently palls

radius decreases with the merease m

scroas sepomd per
Larowap |4 L

L arh




Down the group
The size of the atoms increases progressively ax one moves dewn from

in the

i the mndrease an the ¢ il Al while i

fcnds in w the first member hydrogen the smallest

has the lamgest alomec radms

Abomic radins

Abomic Mo, oA

Kk L M

L ghium

SenliuEn

Polasssum

Lbidam

tithimam ke
il & mnd () Pl
det ol 1their @
Na)

PMick oul ihe &

MNa U, S Ad

Metallic Character
Metals have a tendency 1o lose their valence elec
¢ benaenks

Elecironéc coaliguration

Top fo bodfom in @ gronp.

N O P Mdamic vireciure

below. LAvE B Feasor

rons amnd o HEEENYE 1ONS B0




bocieases allrachon | een the mnuchaus and electron{s), causing the

omis) 8o bhe b
the elements misne meka

{ As the nuclear charge increases

the oulermost shell. Thus metallic chasacier decreases

Aetallic Char

{n moving

Tahle 3 s

In the thod pervad, sodiom 15 the mos

« melalbc nature of the elem

elallec clemsent
Talde 5,13

Groug | Groap 2 Groap 13 Grs

L:lerewnis

Abormie Numbsr

Flgv w
tufalik

Metallic Property Metal Metallond

Meiallse charcier 4

Ann & greap e arefallic clorecter
of efements graduelly imcreases. In Teble 514 ¢
Lirhdmany it
and feast elecd | Lith
i5 the mosi sielailic amd mosg

Hi e AR one moves down a gEnog p. am cxira clechEom
¢ perid. Thus, the
trons gradually

rom shells amound
are held by e

afe them

the nucleus
II|I|.'||.'I."- E

b |

It 15 lor ibe same

|.I.|II..,|I_.' T aed msost :_'||,'|,'II|'-:|'H'-'-|I'.I'.|_'

W5 ) from vabe

rom el g mght in a given penod, the me

Trends in mctallic charac

Tabils
Eleiscnt

Saed 1um
Polasspam

Fughidimm

Frandiim

o that lsthium s least meallic and least elecin

s shell can be removed more easily, thus making

ke 3cpe of the atom decieates bocawie the outer elections afe
hedd more iaghily, Becanse the outer elacirons are held more tightly

i s more difhicault §o remowve Ehe electrom{s) from

CRargCler &

& of the therd perend

ter across third period

- 8, 6

oo ol Mon=meial Non-meisl

mic slee docreases

S04 0 Tremds in mectallic character in Grrowmp 1

s b (haracicr
ITREY -348 Blctalls
Ma (11
K (1%

Rb (37}

Metallic
characler

I IEAsES

Fi (87) Aloest Nlerallis

SN, W I'dh.'h.'-.'-"




Mon-metallic Character

im thear owermos ATENLs gain

m guns o clectrons o form oxide on
. [
Mon-metallic character also depends on the following fac
A decrease in abomic radims meeeases the sttraction between the mocleus and el areE] o
tendency o gan electrons. This makes the clement mofe non-metallic
Cireater the nuclear charge, the grester is the tendency to gain cloctionds) amd hemos mos

Trends in

It temdensy Do gaar fOnd IBEICASES 00 MAVInE ¢
and decrease i e abon #. Henee, the mon-mictallic character mnc L HCM0SS & peEriod
Far examiph I che sz d |'\':||'|.|| kg [ jer increases from lithium 1o
the msn=l nad allie cle

FACler acrosi seoomd 1'-rr'|-nl

Group || Group 2 Growp 13 | Greup 14 Greup 15 Growp 16

Metallc Properiv Metal Metal MVietdllond | Mon=nsetal Moy metal

Papeni-aielal e Charsdier inCicEses

Table 516 : Tremds in non-metallic

character of group 17 clements
Elemicnt symhal Character

Fluorine F {9 Most Mon-mctallss

Chilonng U B )
Mommoislle:
Hroening Br {315}
i frad ol fwe eleciron siells, wheress asfatiae bas 158
& eleciron shells

A Rlaieng Al {H5)

#rmendi




Thux, the nucleus of Huorme has a greater femadency fo aftract on exfro deciron than astatine. Thos, fuonne can
easily form F~ woms and bence is more electronepartive (non=metallich in character than astatine

A igst &l the elewnemis in the persadic mble, Tramcium s (e masl clectirapoaine chomeml amd Muorime is ihe mosl
elevironegaiine element.

Assess Yourself - 4

Metallic propertics change o non-meinlhe properiss o one moves (rom Bl o rnight on 5 perend. Expdasn
[ah Bigger the alomic side, moee malallss o an clemenl. Explasn

(b Mame: (1) the mosi metallic clement and {0 the most pon-metallic element

Explan why glemsenls lyveng on the ¢xremss nghl ol the pernodic ishle &g pon-metads, bt those lying on e exteems 1R

efl 1o mghl m a penodic table

E4E
b s
Chemical Reactivity o
Resctivily 15 e ney of an ¢ s shell
{1} In case of metals, greater the fendency & on(s), grealer 15 reactsily
() In case of mofen

b5, preater the lendency to gam electrom(s), prealer 15 the reastivity.

Trends in Chemical Reactivity

s one movies from kel o nght 1o a pened, the chemcal reactvily of emls [wrst decre:
In e |:"||'|.| |'-.,—.||'-.,|_ HFEl FEaCiiving b 1 [ I-.||||_'|'l|| rI::_-.-| | B el ."||'-:|'. |:'|||-|'
L] |.'hI-.-r|ru_'

ST : Trends in ehemical reactivity across third periad
Elensents of third Na Mg Al i F
vl ELLY]

5 il Ar
112} [LE]] (LE1] 115) 16} {17 LLET
Chermical Feactity Very reachive i reaclve Wery reachive 5541

REACTIVITY INCREASES

REEACTIVITY DECEEASES

Chemical reactivity of groap | elements
Wikile poing down In Crreurps 1, 2 oamd 13 Elensent

[ iy bl
thve cliemical acnivity of efements increases. |n e

{ ik P ber
table o T b Li i Lcast Keactave
B | elements, the arder of reactivity of clensents s

Sodun
L.

" Chem
AR LI

er of ¢ . oo, ]
I, R0 |.‘||!1."'. L|1|. | Rubadium

1T
wm the valence shell and hence

L BERiLm i
Francaum Mot Besctive




While moving dosw o group of mon-metols the chemical activilr of elements decreases. In
T ol rEacivily ol F 00 Chemical reactivity of group 17 Elements

Elensemt 5 haracber

F listiane Whomt Heacineg

Chilcmne ¥
Chomical

Bromene r (3 selvvaly
All the metals are good reducing agenis s they help dectenses

in reducison by providing ebecirons. Mop-metals are good leadine
oxmhsing agents as they help m oxsdatson by acoopling A : ; Leasn Rea
the ¢lecirons

labde 5200 : Melting and bolling

Gradation of ph'ﬁr';.“:al Pmper‘tipt’. prints of clements of groap

of the Elements
{1} While goirg down a grosp of meals, the physical
Ip-rup.un'ﬁ such as meliing ond baffing ,rluH'Hh
decrease grmduafly. While going down a group 1 ithissm

of bath melals and mon-meetal mcreases T Ne (11§ | 97T

wap | mectals i wihich

g points of L, Ma and K decrease

B 10 Ban
i one maves dovwn the group
cang down @ growp of men-metals, e plocsical preperines Siecl o melimng ond bodling podnis iroreese
grodualiy.
In the iwhle 521 shown below the first two meembers of ( ITOLR 17 echemients. that is. floorine and chlorine are
i Bromine 15 & [Wuid, whereas wadine 15 8 sohd. The melimg ponis and Boaling ponis of the clomonts

INCreils

Fluorime 1% 3 k[ |
S22 L Selieng points

Chloeiss: 1017 i1t 101 5%C % and boaling
pramls mCTeasE

L iquid 72

Solsd 118%C

Un moving across a penod from left o nght, melimg pomt and boiling pomt generally incresse upto Group 14 and
then deoreases

SAMPLE PROBLEM

1. Elements A, B, C, [, E and F belong to the same penod of the penodic tasbde snd have atomac rsdn 0064 A
152 A Ohas A T0s A 070 A and 088 A I...,--.|1-.:-.,|1-.|_'I'. i Assirme mone of the ¢lemesis s & noble Ras)
LE 'I,rr.ll'll.:l,' ihe clemenis 1o I:|I|,' -:|:d|_-r of INCICAsSING Alamibe I'.|II‘:'||'I:_'I'\
{11} From the data, stale how the stomic swe of the elements vanes from kefl 1o nght in o persad
(ne) Mame fwo elements whach are metals

fiv) NMame tag elements whach are non-metals

Peiadic C Hn of Eleme




(v} Which element i expecied b be the beast reactive?
{vi) Whach two clements &ic ¢ ted 1o Be the itosl feaclive”

== [REASNG ATCREC MINBERS =:',.=-

| .0 A max A o A

(i) Awomec mdies decreases as one moves from left 1o nght in o pesod
() ¥ and [ are metals

fawd L and A dd als

{¥) Lle L E 5 expeicd 0 be e I

(vi) Elements B and A are expected 1o be the most reattive

5.6 MERITS OF THE LONG FORM OF THE PERIODIC TABLE

It = easier 0 remes wl reproduce, becawse 1t 1 orgamised m a sysiemalic manner

The classilscation of

Ii explains 3 ¥ v i

It relapes the positeon ol an elemend to oS Alechrorie coufrgarratnonr. Each group of clements have simalar

electrome ¢onh ¥ 2 the number of glecirons i the valence shell are same and hence, have

1w Metalbonds

he group | ang ) %l al [ nks are localed on extreme left of the perwadic

and the mos i i X E ¢ righ of the perodhe [ £ ISt belone Eriap

ad of cack perael. &

location of men gases 3

SAMPLE PROBLEMS

I. Tahle s % thoee elements A, B and C along sith their elect configuration
Elomewis
Flexirenks conligmraiton

Wha
Whach

gl A and b, 18 reachive’
namber of election |15, that is. ? clecteon shells. Thus, A and © I'l-;,'||_|||_!.: 51}
the same peniod, namber 2




{11) Element O belongs b Giroup 18, because it has & trons am 1k valence shell, and GROLUTT Mo, = Yalence
Electenn 110
(1) Ebement: A and [ have same number of valence electrons. Thus, v bebang o the same group
{1v) The reacialy of non-metals decreases, as one moves down m the same group. Thus, clement B 15 less
resciive than element A
. Amsongsl the clements P {Abomec namiber 41, OF (Alomie number 11 and B {Alonue dumber 200, which fwa
|L||.|_' '-I:'|I||.|I -:_|!|,-:I'.I._.|E e iy |Sed

% wnbe clectrone configumatons of P O and R

Electrenkc conliguraton

Alomis mumbscr
0 um "

The elemems P oand B will have sin

¢ shelld amd belosig 1o same Cai

Answer 1 llowing queshons reganding the

eni sironfigm (50}
{ad 15 ot a medal or a8 non-milal?
(1) 1% vl more reactive or eSS reachive than magnesiam™
(rn) Wl 13 valency 7

What 12 the formuala of 12

{2l chlonde amd b} sulphate™
(v) How does its slomic sioe compane with

and ihy han

(1) Stronfmam 1 a emetal [ g because all elements @

Giroups 1. 2 and 13 are metals
{uj N B more feachive than magnesium, 1L s because

ihe chemical rescinvily increases as one moves down

& ;_.:ll.ll_..il
(el The valency ol strontiam 1 2+, |1 15 bocause, 1he e conliguralion of stroalium 1=

s valency 15 2+

(b} Formula of stre
() (2} A
(Bl Al
1TSS
An clement P belongs o the fourth perod and group 17, of the long foom of ibe pervodic table. Answer the

slbwing qucs

(i How many valence electrons age in elemend PP

18 Whasi 12 the vabeney of P!

(e Is the elensent P a I or o non-o




Mame the chement
Yame the ooy 10 which the glement be
Wirite the lormula of 1ts compound, when it reacts with clement () b
e, ol has 5 glectnons in s valemie shell

Irons i vale

ce shell) ! 7 1
Ihee edemend P ez a non-meetal, 35 all elemems which have valence electrons between 4 and 7 are non-metals
I'hee elemsenl 15 bromine
I Bamily ol the element i€ kalogen lamily
mi P with ; Qe = O,

KEY POINTS

1 s me ¢lms 1 on © 5 o
Dhadsereund gncd clerasnits ko Inads
Mewland grouped clements on the bass of low of octaves
v prouped cloments s he mereasang order ol therr aloms: masses and the smilarity an chomcal propemics

gaps im the pemodic table

B Exercise-5 (B)

Whath ol the folbowing ncEls om0l Coimec! ahoul the Eemds

allic 1 mabuic

& ECids

wr 14 15 hard amd Tosms am oodic oxpde and 2 covalent halsde. To + Hhorwing

iy Metaliod

i1 Lefi-haed
bepucd Ihed OOl repdcscnimienn of Eomsd endivg of an aboan
Y
—

[1:]]

Chamibstry bor Cla




Whach ane af the fellowmg does not

LA Ak
Ay

ber ol shells an &80 el

1 BN & Wl

fiigh 1= =% of &n elemenl

inongase while moving down the group ol the penodic tahle™

iw) lsotopes of an clomenl vk R lar ¢t

(AN ek i) sndd Qi)

PO () amsd fuli )

2 ()

e la A s
{mf, {uii} and (iv) as

i EAsCS arg Bl i nalure

Mendeloe

[ E%]
Al
Crilom: 'y

12 Ligha

cod coball (&

L VERY SHEMRT ANMASWER TYPE DUESTIONNS

followeng clomenis

o (b LI

reasang order of thor atomic radii
F, Hr, |

n ihe mcresseng order of therr meiallic characier

Peradic Ol catice of Elemendt

et [ R Select

=1 ol nackel wede =il




LNSWER TYTFS

el

BT N OO F

a1 o explam whiy alome rad

ralsn of an ¢

¢ Middan Peruadse Takde

How can it be proved that the ba
1 dulfere 1

wa

daim wiy

{op La amd Ma arc oo clive mickaks

L&y

L =oadl

What &

Wh

shell

Loive e

e lable. How do




i A, B and C in the periodic table are &

| MW L5

Hirk ik i
ol Bt e rightt inoa ponod?
Lip GO Do beolcam 1w & g

Explain with the help of an cxample = each ¢aag?

wiise numbed 16, explam how

I ba gld g - 5 W able. How wale

abomic mumiber™

{1} Select the

[ T &

Group W1 Crrosgp W1
Wl

¢ charatier of ats i\ Modem Penodes Table vary om mosweng Brom

wh Bhe nature oF the compsound formad By the umson of K and clemsent

s arc thore mn the modern penodsc table™ How do the alomoc siee and metallic chamacion

{a) down & g

jen of Elemendd

Write the

clemenis

OWENE qUEsions

sl mromber 19




: ANYWER TYFE OUESTIONS

M Ehe hatin ol MemSeleoy s penodhe ble given Below, ssmwed the g sk (hal Bollrw the table

Ind penod

of the holloweng

oohall with abomss mass 5893 appear before neckel having afomss

berem discovered for which Mendeleey | efl gaps in his periodic

Wi

Rk,

Tramsition =eries

e ] L .- L)
412 ol 12811 I 15.9%%

Mg Al

243510 ik ]

Ca
39102 008
Lu

fi3 54

Rb : F y ; : Kh  Pd

85 47 i7.62 g 0 170290 1044

La 1 le | ]
138 91 178 4% o R £ F 1900 1922 19409
L1 Fh He

ol 37 HIT.19 MR UR

enass of 1L amd K ond compang © % AT E
he Tl liv

Wikl v
1hal = g il Sl Todmas (e | Eifsd ¢heimavry
Sl Ihal B B NG GRS WLl SEOmad meEmber 2

thin axede Wyver 15 Eed 10 make otfer elemenls codTaienn résisiant By the




Wnle e glec

W

Dictern

Electzupsriils

Whkat womhl b
th carbon

same Eh

¢ nabure ol e

¥ Che
£ which 12 3 meialkid
wE Maximam valency
s have 5 diflg
% 5 | B
element A is |
are bassc in nature. Based on the above imfomation an

af the pe
xd by ihe reac
o o

vk AbmA m & Sompo

Reaticn of Elemendd

or the following questons

imed i o7




fdy MName the ¢lement which 18 mosl ociropodslivg
la of e compound formed when (s cle
caily attemnpls of Doboremmser, Nowland ass] Moade

BhlE Ol SiGEmig i b Gl & TEEd

Wile (he chemnical g

B |||.:||I In A i

[inh Trom bop o b 1 im & group of the Modern Pe

VL PASSAGE-BASED {1/ ESTINS
Ansveor the guestions (18 on the basia of your wnderdanding of the fllowing parsgraphs and the related studied concepis.
Whien M ¢n 1he GEOMEc NuEgaes
of the

Why dud Mendiclooy place cobalt (aloee mass = SE93) before nickel (afomse mdasd

B Mendslocv lell some gapd afi hss poisiddd 1able?
What &= the Me ev's periodic law?
Wiuhd yoia pl e opcs of @n © m differemd slods of m the @me




CBSE SAMPLE QUESTION PAPER 2019-20

IMME: 3 Hrs

Gienersl Instructions:

I. The question pape 1es y — A, B aond O Aneovpr all the s
.-Hl'q.' TOFEN (P

1. fmiernal chodce i miven de soch techion
Al guesivons in Section A ane one-mark guesitons camprisieg MOQ, F3A npe and assertion-rearan hipe quesiions
Thany arre fa b gnawered (g oae warh oF LY 06 SETeRce
Al garexrions fa Section § ane threesmork, shorf-anower fope quesiions, These are (o be answered ie abamt 50 = 64
wiordi encl
Al gurestions in Sechioa O are five- . lamg-gaswer pe guesltons. These are fo be gaswered o about
-5 s doch

Ty quesiion paper consists of a fofnd of 30 quesk

SECTION A
Debine catenation
How does valency of an element vary across o penod?
Answer question numbers Jaj <~ 3{d) on the basis of vour undersianding of the following paragraph
and the related studicd conecpts,
Renewable emergy sources such as wind energy are vital for the Indian economy, not only from the point of
view of supply, but also from the perspective of environmental and social bencfits. India is the world's fifih
bargest wind-power producer and the largest wandmill facilities in India are installed in Tamdl Madu
Muppandal is a small village of Tamil Nado and one of the most impontant sites of wind-fam in the state
It ukes wand from the Arabaoan Sea 1o produce renswable Energy | e sudabalaty of I".I|:||'-|:-:||1|‘I:|I as% a b fof

wind farms stems from iis geographical location as it has mecess to the seasonal monsoon winds




| e electncal tors used on wind turbmes m sites ke ".I|_||'||'|:|:1.,I:_|I_ |'-r|'u_1|_.'|_'c,'|n okt AL of 240 W and
a frequency of 50 Hz even when the wind speed is fluctuating. A transformer may be required io increase
or decrease the voltage so 11 s compatible with the end usage, distnbution or trunsmission valtage, depending

on the type of interconnecion

{2} Stafe the principle behind elecinic generator

(b} The cawtput frequency of wind lurbane is 30 Hz, What is meant by this statement?

{c) Why do vou think Muppandal 15 at an advantageous position for this pao

(dy Based on the data ru|1ru-;.'|'|l.:|_1 mn ihe ;._'_'r.|.|'-|t below, which of the two cibes A or 1B would be

an ideal location For establishing a wind-farm and why?

4 Uuestion numbers dia) - Hd) are based on the two iables given below, Stody these fables e

blood sugar levels and answer the questions that follow,

Table A (B oie chart)
Maean Blood Glecose Level (mgadl)
R0

Ciond

Excellent




Tabde B RBlood Hr_'lﬂril.l' Yafiead X and ¥

Time of check Bload Glacose ramges (mgdl )

Patient X Patienl Y
Betore break Bast (Fasimg) < | [HD
Beefioee lunch. SUppeT and snack < | ¥

T'wo hougs alter meals < |4l B |

Hasdtime < |20 H-15 |

(@) Refer wo Table B showing the blood seport of the levels of glucose of patients X and Y
Infer the desease which can be diagnosed rom the given data
(b ldennaly the hormone whose level in the blood 15 responsible for the above discase
(e Whech one of the Follow ng dhets would Vi recomimended to the altecied patient )
1} High sugar and low fat diet i} Low sugar and high protein dist
i} High Fat and low fiber duct i) Low sugoar and high fiber dieq
{dh Refer to the Table A and suggest the value of the mean blood glucose level beyvond which
doctor's advice i necessany
i} 180 ma/dL i) 115 mg/dL
tiih 50 mgdl ) B0 mgidl
enier a dark room coming from outside, immediately the things inside the room do
Clesar B onar eves. This i because
i) pupils do nol open at all i the dark i) prugils take fime 10 adjust
i} light travels slower in a dark room iv) pupils open very quickly in the dark
R
[he phenomena of light responsibe for the working of the human eve i
11 reflection i) relracton

it} power of accommidation iv) perastence of vigion

When a 4V hatiery 15 connecied ac an unknown resistor there is & cument of 100 mA in the cincuit

The value of the res ;
1) 411 440 (1
pap A0 LR LR ]
Unit of electnic power may |
i 1l klowaii=-hour
1) watl-second ) joule-second
It was found that waler from a nver was comtaminated with Cohform bactenn. Whach one of the
folbowing pollutant might have got mixed with the water?
1} Ferilizer un off 1) Indusinal wasie

mh Pesticmbes wl Human mecal matter




OF
Whech one of the following stakeholders of forests causes the maximum damage (o forest?
i} People who live in o around the fores i} The Forest depaniment of the govemment
i} The wilkdlife and native enthusiasis v} The industrialisis
Which one of the followang green howse g2 s a contributor due to incomplete combustion of coal and
petroleum® |
1} Oides of nitrogen i) Methane
m} Carbon monoxide ] Corbon deoxide
Whech of the ’i.l"-l'l'.'i‘llll: reacisons 15 an endothesmie reaction”
1) Burmmg of coal
1) |]\'-._'|1|'|'.|'u'--.|l:u'-u. ol '.'q_';._:u*.:_l.l'-lu- ALEr Ll Compos]
mp Process of resparabon
) Decompoesition of calcum carbonate o form quack lme and carbon deeccide.

Identafy the basie salt from the follow ng salis

i) Ma, 00, i} NH,C

mp N 1 ) KL
The [l i of four elemsents A, B C and 1 in the moderm Fh.'ll-i!-:lll.' table are dhown below

Whech element s most ik |_'!:.' 1o form an acikhe oxede’

1 A my C w I
CIE

Elements P, O, B and 5 have stomic members 1, 15, 17 and 18 respectively. Which of them are reactive
mom=rmeetals?

1) Fand ) i) Pond B

m} Qand B )] Rand S

For gquestion mumbers 13 and 14, two statenents are given- one lbeled Assertion (A) and the other
lnheled Reazon (R) Select the corvect answer (o these guestions from the codes (1), (58), (1) and (iv) as
given below

1) Both A and B are true and R 15

Charmistry Bor Class X




wip A is true but B is false
1vh A s talse bui B = true

13, Asserthen: Following are (he structural momers of butane

H=C=H
I
H

Reason: Structural momers have the same molecular formula but they differ in their struchunes
Assertion: A fus ire 1% alwavs conmected in paraliel with the manhine

Reason: [ a current langer than the specified value flows through the cirowi, fuse wire melts

SECTION B

(1 Wi two observatsons swhen lead nitrate 15 heated m o test tube

(i} Mame the type of reaction
(aiid Wrile a balanced chemical equation 1o represent the above reaction
A compound * X" of sodium is vsed as an antacsd and it decomposes on strong heating

(i} Mame the compound X" and give its chemical formula

o Wirie a balanced chemacal eruahion 1o represent the decomposition ol * A
(ridd Leiveg OFe Wse al -..'|1|:||]|-.r'.|:|||.| N hesides an antacid

OH

You are provided with 90 mL of distilled water and 100 ml of concentrated sulphuric acid 1o prepare
delute sulphunc aced

{1p What is the comect way of prepanng dilwie sulphuric acid? Cirve reason

{iid How waill the concentratism of H LY, N |.'hu||.!.'_-.' ot dil it ™

Two clernents X and Y have atomic numbers 12 and 16 respectively, To which period of the modern periodic

table do these two elements belong? What type of bond wall be formeed between them and why? Also give

the chemeal formula of the compound fommed i

(0} Create o terrestrial food chain depacting lour trophec levels

(o) Who wi o fired food] chains of more than four trophae levels an natwre?
OR

Howy will you ereate an artificial agquatic system, which is self-sustaimable?

1%, Explain the processes of acrobic respiration in mitechondria of a ccll and anaerobic respiration in

veast and muscle with the help of word equations




M Ina pea '|:-I:_'.u|_ thi trant of Nowers I'u_':_|.||||_|_.'_ Fu.u:'p-l.: colour (PP = dommant over while colowr ippl | '-:'|:-I:||'.1
the inheriance pattern of F | and F2 generations w ith the help of a cross follow ng the rules of inhentance
of trants. State the visible characters of Fland FI progen L]
I'.1.|1I.1||'. EIVINE Medsons 1he |'n.:m|1ng o the shoot Up ol a plant towands I|_|_.:]1'. SOMNGE coming From ong Z1cle of
the plani 3
015 desired 1o oblam an erect g e of an ahjegt, UEINE CONCEYE T il focal lg'm;!:th ol 12 cm L]

(1)} What should be the range of the ofyec! dstance the above case?
(i) Will the image b smaller or |-.1r'='.'l."|' than the object? Draw a s |.‘|I.1'=.'|'..'||h'| 1w w the formation of
image i thes case

(1) Where will the image of this object be, if it 15 placed 24 cm in front of the miror?

Supp ur parents have constoected o two room house and you want that i the living reom thene
should be a provision of one ¢ bulb, one electric fan, a refrigerator and a plug point for appliances
of power up o 2 kilowatt, Draw a circuit diagram showing electnic fuse and carhing as safety
devices L]
In the figure given below, & narrow beam of white light is shown o pass through a inangular glass prism

Afier passing through the prism, it produces o spectrum XY on the screen

[y Mamae the ph..':u-.:-1|1|_'1u|=1
b State the &0 % geen ol X and Y
()} Why do difterent colours of white hght bend a1 different
angles through & prism?
[§]
{1} What is visible spectrum?
(i) Wy s red used as the 5 ing light at traffic

(uiy Two tnangolar glass prisms are kept together connected through their rectangular side. A light

e s |1:|'-'..,';'I Ilaruu]_.'_l'u one side of the combanation. Wil there be any disperzion” Tt fy waur

ANSWCT,

SECTION ¢
Metal X is found in nature as s sulphede X5, 10 is wsed in the galvamisation of fron artsches. Identily
the mital X How will vou convert thiz sulphde ore mie the metsl? | \|'|E:|1n with aquateomns

LK




A4

Site the reason for the follow Ing

(i Alumaniem oxide 1% called an amphiobenc oxpde

fud Anoron stnp ij|;1;1|:d i i blue copper -.|_:||[:-]1._|I-:- soldution turns the blue soluhion [:-;1I.:_- green
{ur1h H'.J_Em'r-_n;l:l £As 15 el evolved when most metals react with ninc aced

{ivh Caleium does not occur i free stale in nature

(wh Sodoam aor peassiam mietals are L.,'i1‘. imimsersed under Kerosene

Ihe formulae of four organic compounds are given below

A B C I
CH, CH,COOH CHOH CH,

{1y Which one of these -:_'||n:||1|'-|:|ul:-. A HC or [ es a saturated hvdnocarbon™

(nd kdentify the organic acid and give its strectural formula

(i) Which of the abowve |.'-:L:||1Fn|u|1|1-1 whien heated o 443K 10 the presende af concentrated H.S( :I s

ethene as the major product™ What iz the role plaved by concemrated H, 50, in this reaction? Also

wrtle the chemical exuation mvodved

(ivh Give a chemacal equainan when i and O resct with each other in PR of conceniraled H:_."it PJ
Mame the major product formed and mention one of ils importan use

{1} Identify any two pants from the above diagram which camy enated and deo nated blood

(1) Explam the process of double carculation with the help of a flow chart

(1) Deseribe the various steps mviolved m the process of binary fission with the help of a deagram
(i) Why do multicellular organisms use complex way of reproduction?
(I
(1) Describe the role of prosise gland, seminal ve i testes in the human male reproductive system
il How 15 the '\I_J[E:Il'i” removal ol anwanited Pregnces msused’?

[R1RY ] |:"l.'|:-|::||| the role of aral coniraceplive pills in prevenimng COomnoe




M (1) Conssder o conductor of resistance “R° El.'ﬂ:':!th I, thickmess d and resastiy ity ‘B
Morw this combucton & cut inbo four equal parts. What will be the new resastivaty of sech of these parts? Why?

{11} Find the resistance if all of these panis are connected in
(o) Parallel
(b} Serves

fandChat of the combmations of ressstirs meanboned above o the previous par, for a given '|.'I'|||:I.]::,-|_' whsch
combination will consume more power and why?

{1} Alens produces a magnification of -0.5, |5 this a converging of diverging lens? 1 the focal length of the
bems s 6 cmi, draw a ray diagram showing the image formation in this ¢

() A& gerk was playing with a thin beams of Dght from a lase
ot convex lens helgd .-u_'r1|.|.':|.||:-.' She w T ey FL 1t sz thal ot a |'-;|r1||.'|.|]:|= direchion, the besm of il_l::lll
continues 0 move along the same directson after passing through the lens. State the reason for her
ohservalion. Draew o ray |.|:|i|;._ A o Support your answoer

LK

(1) O enterimg in a medium feom ain, the speed of light becomes half of s valee in air. Find the refractive

index of that medium with respect o air?

{1} A plass slab made of a matenal of refractive mdex n, 15 kept in a medium of refractive mdex n,

1
A light ray is incident on the <lab. Draw the path of the rays of light emerging from the glass slab, if

(thm==n, (HpA f, (A< n,
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