Cha]:)ters

AToMs AND MOLECULES

Anrient inden andg Greek philessphers have
always wondered shout the onknown and
of mmtter wes considered long back in India:
argund 500 BC. An Indian philosophes
Maharishi Kanad, postulated that if we goon
dividing m=atter [padsrih), weshall get amater
and smaller particles. Cltimately; a stage will
came wien we shall come acress the ssnallest
particles heyend which further division will
ot be possible, He nemed these particles
Farmanu. Ancther Indian philosopher,
Palodh: Katyayerm slsborst=d this dootrns
in a combired form which gives us vnrh':‘u__a
s of matter

Around the sams sra sncient Gresk
philosaphers — Dlemooritue and Eentippus
suggested that if we go on dividingmarter. a
stage will come when particles obtmined
cannot be divided further, Dmnmfﬂﬁ called
thess imdivisible pm‘l:mlﬁ atoms fmeaning
indivisible]. All this 'H'"E-E based pn
philgsophical —=osideratiots El:iﬂ_n:p-t mwuch
sxperimentsl work to validste theseideas
coitld be done tll the sighteenth cenbisy.

By ths end of the sighteenth century,
seientists recognised the differeics between
elements and compounds snd naturally
became mterested n findingeut how and why
€lements combine #gd witat happens when
they camizme., J

Antnire L LgvﬁmtEr kaid the foundation
cf chemical’ SOIETICZS 'tF'r =stablishing two
irrporiont Iaws of chemirs] combinstion

3.1 Lawsof Chemical Combination

The following twno
comoinatiom wWerEe

iews of chemical
established after

Joseph L. Proust.

3.1.1 Luw OF CONSERVATION OF MASS

is there a change in mass when = themueal
change [chemical reaction) takes placs?

Activity 3.1

i Tnk_mﬁdthcfgﬂmmgsmixzndf
of cherdrals—

. ¥
lww i copperysulphate sodpam carbonate

It} bagiu chlorids <odium sulphate

(£ Iﬂ?‘.ﬂ noltr=te sxdlinn chlsdsds

F¥epare: s2patately a 555 sdlution of

any cone patr of subssances Hsred

under Xand ¥ sach tn 10mL in water

Take s Ihils amgimt of =obifln 6f T in

2 conlcal fla<k and some solugen o

X in an'ignition tibe '

& Haongd the ignition mwbe i che fask
caremilly; ses that the sohifons do not
gt mi==d. Put 3 oork en The lask
fsee Flg. 3.10.

-i e,

Lk

« Threrd

Lol ik
Sl Lipnabiiiing fabue

Soajdlier) af %

sl ol ¥

Fiz. 8.1: Izmitices fube potaining sefyrion oF X, dinr=d
in 3 comiral fa=k cwrisgiming solitiog of T
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s Weigh the flask with 1ts contemis

caremlly

» Nowilltand zwird the fiask 2o thatthe
sohiriione X 2nd ¥ g mized

¢ Welghagam

*  What happensin tha reaction flask?

s Do you deink thats ehemical reactden

has mien place?

* Wiy should wepan 3 ook en the monrth
af The #a3k?

* Do=t the mazz of the fla=k and fie
contends dhange=?

Law of consesvabon of mass states that
mass can peither be created nor destroyed in
& chemmiral Teartiom.

3.1.2 Liw OF CONSTANT PROPORTIONS

that many compounds were composed of tvo
or ore elements and each such compound
had the same elements in the same
proporticns, brrespective of where the

In a compound such =5 water, the mtin off

themassu['l:rr'mgﬂjtnﬂ:ﬁmﬁaufun'ﬁmls
always 1:8, whatersr thescurcs of water, Thus:
ifg gﬂfwa.tzr 15 detomposed. 1 g oFmvdeggen
and & g of oxygen are always-gbtained.
hﬂ.lm’iymnﬂuﬁamﬁﬁ}ﬂm@n
are slw=ys present in the ratio 14: 25y m=ss
whatsver the methed m‘t&zmﬁmﬂm
ft{= cbisimed.

ThlﬁlEﬂhlhElEWﬂftﬁﬂEhﬂl T i
which is‘also known as the law of Sefifiite
proporbons: Tios law was stated b Protist as
“Ino = chemiczl substance the efements. sre
aiways present in definite __'_E-'J'L"-]:-H'l-'-."ﬂml':' by
mass’

E.Enq:i:pmhlﬂn f&i:EE.bFEEEEEE—‘[Em
British chemist Jghf Palton provided the
basic theory aboutithes nature of matter
Dmiton picketfup the idea of divisbility of
matter, which was till then just & philosophy
He took the name ‘atoms’ as given by ths
Greels and smid that the smzllest porticles of
matter ave stmms His theray was besed on the
lavws of chemical eombination Daltan's atomic
theory ovided an explanstion for the law i

AT oo RFaceriTes

conservation of mass snd the law of
definute proportions.

Jtﬂn:flmﬂ]mmlml-m :
2 poor weaver's family i
1766 m England. He
began his career as a
teacher at the ags of
teeive. Seven vears later
he beceme & school

In 1753, Delion
left for Manchester to
teach mathematics,
Ehysics and chemishry i

ﬂcﬂiﬁg-ﬁfﬁgmtlﬂ:ﬁtﬂhﬁtﬁfﬁihﬂt

Arcordimy to Dalton's stomic theory, =11
'.Ellﬂ.ttET whether an demEn:t_ a E]]]lpﬂ'r_mﬂ.l:f"

fl Allmnatter {5 made of yerv tiny particles
called atoms. which participate in

[if Moms are indivisible particles. which

ot be aestzd or destroved 0 3

i ihe

Atomsof @ given element ars identical

in mass and chemical properties.

i) Atoms of i]iffE.r_Eﬂt giements have
different masses and chemiral
Atenms combine n the mte of small
whole pumbers to form compounds.

(vil The relative nmumber and kinds of
gtoms gre eonstant 1o 3§ given
compound

Yo il studyin the nest chapter that 2ll

]

nestons

1. 1o a reachion,
c=rhonaie rearcfed with 6 g of
Foets soid, The mmodneis wess
Z2 g of oo dromrds: 09 g

ater 2nd 8.7 g of soditnn

acetzr=, Show thar thess

i ;
ot F oo syt

&7 §
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GHSEEVRILIOES i i EecErenl
watir the law of coservation of
[mss,
sl cprTenafe L aesfie aearg
== sodiim aceiatyr + carbon
dirgide + wate
Hlrogeir amd oxygen oonniETes oy
the matio of 1:8 by mass to fe=n
waier. Whal me=ss of o= 555
world be reglired D -Iescl
compaely vl 5 g of osirogen
Eas=7
Waich pioshilale of Ilalmn's
Stormic theyny is the resnit of e
San-of conservaiim of mEss;T
4. Which peostulate of Dalton's
atmmic ey oan expl=n fe b
of delintte properiions

3.2 What 15 an Atom?

Have you ever chserved a-mason blding
walls, from these walls 2 room and then a

fui

ta

collection of rocms to form = buiiding? What

h&rbml@ghlnﬂaciﬂtzbngrhmlﬂm"
What: hnut:hebuﬂdmgbmgfmmlﬁﬂ”
it is & small gr of sand Simildriy, the
building Slocks of all matter are stoms.
How big are atoms? Y
Atnms are very sm=ll, Ihe?ﬂf:a:na]h-ﬂ]:ﬂ:[

anything that we can magin= ar compmre
with. More than millicns: nf&h:im&whﬁ:f
starked wouild make-amrbatﬁ.‘rasﬂﬂche

as this sheet of paper. —
Am:radhmﬁnmnﬂim:w_.
1/10*m = 1nm
e 1°‘m£“1

Relative Sizes
Radii finm) |
105

ETE)

102

0

F
¥

We might think that i stoms are so
insignificant i stze. why should we care about
them? This is becanise our entire world is made
up of atrens We may not be able to see them
tmithgj'm?thﬂe mﬂm.l:ﬁiznﬂraﬂ%l:tnig

'3.2.1 WHAT ARE THE MODERN DAY

mi‘naﬁ”nr ATOMS OF DIFFERENT
ELEHEH'Tﬁ"

Bﬁ;ph was the first scientist to use the
ﬁfmﬂmnnﬁn specific sense.

hent hie used 2 symbal foran element he
also meant a definite quantiiy of thiat element,
theat is, one atom of that clement. Bemilius:

-E'.J.ggfsiﬁd thst the svipbels of slements Be

mrane frorm are or two ietters of the maome of
the element,

@ I dragmmn O i qvr oy O Coxvpem
@ R T @ fiufphuag @ =,
@ C gt @ Lo Silver
@ Fhuld @ LTI {:3 LU
Fig. 3.3: Symbnoi= forsmme clements a= propossd &y
Dalton
Sexpr=
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In the beginning. the names of elements
were derived from the name of the place
where they were found for the first time. For
ExSInOiE. the name copper was taleen from
Cyprus. Some mames were taken from
spedific colours. For example, gold was taken
rom: the English word meaning vellow,
Now-a-days, ITPAC {intermational Uindon of
Pure and Applied Chsmistty) i5 an
miternstonal scoenuiic orgzalsaton which
approves names of elements, symbels and
units. Mamy of the symbols are the firstone
or two letters of the element's name in
English The first letter of 2 symbol = atvays
written a3 & captal leter juppercase) and the
sectnd letter 2s a small Ietter [lowercase).

For exzmple
) bydrogen H
[if) shEminium Alasd ot AT
0 cebelt Coandpot €4

Hﬁﬂl:d:cfmeeimmzmﬁmiﬂiﬁm
the first letier of the e and a letier
appearing later in the renne, Fxsmoles are: i}
chlorins, CL, [ zinc, Faeic

Gther symbals have been mhen from the
names of elements in Latin, German orGreelc
For =e=mypls. the symbol d s Feiomits
Latin name ferum, sodtumis Na fromustrnms,
notassium is K from kalium. THeéreiore, =ach
element a5 = Oozme 3md = umque

chemical symbel:

passape of timeand repeaited usage vouewill
automaticslly be sble: to Teproduce
the svmbais),

3.2.2 ATOMIC MASS

The most remerkable concept that Dalton’s
mass, According to him, each slemend oo a
chmatlm‘.r"jnn aormic moess. The theory couid
explain the law of canstant proportions so well
that scientists were prompted to measurs the
asbotoc mnass of 30 2tom. Since determminmg the
mass of an individusl atom wasa relatively
determined using the laws. gfichemical
carpion monexide [CO)forgmed by carbon and
oyEen. it was observed expenmentally that 3

~ ol carbon combines-with 4 g 'of oxggen to
ford CO. In other words. carbon combinss

with -1/3 timtes s mass of cxygen. Suppiss

“we define Eié'atv.?m_l: mass umt (earisT

aﬂ:rﬂ?m.tﬁ..as am’, but =coording to the
!.'.:.‘I."_'H. IEPAC recompmendatinons, it Is now

‘l"i'h;ltEllJ u' — unified m=ss} &5 equal to the
m.a.s& of one carbon atom, then we would

Table 3.1 Bymlmlaﬁnmmrelﬂnﬂlts

(The atigve tableis gven foryou o =fer o
whsnsver you study about elements Do oot
bother to memorise 8l in one go. With e

AT oo RFaceriTes

ﬁ:rﬁm_‘fl‘gmﬁﬂ E

sssign carbon an atomic mass of 1.0 u and
cxvEEn &n afomic msss of 1.33 w Howerer, it

29
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wihols munbers or as near to 2 winle monbers
as possible. While ssarching for varous
alom=e mess units; seenbstsasbally toclc 3/
16 of the mass of an zatom of naturslly
cocoumng oxyvgen as the unit, This was
considered relevant dus to two re2s005;
* oxygen reacted with s lsrge mumber of
o this styne mass uml gane mmsses of
o=t of the elements as whole mumbers.
However, i 19581 for a ummiversslly
accrpETd BIOmic THESS Ut fasbon-12 Isgione
was chosen as the standard referenee for
measuring atomic messes: One atomic mass
it is & oass trnt equa] to exdcthy one-tereith
(1712 the mass of one =tom of carbom-12.
The relative storme massss of all elements
have been found with respect to an atom of
c=rban- 12
any stendsid w=ight with himm. He t2k=s a
to 12 units™ [12 watermelon units or 12 frut
miassunits). Hemakss twelve equal pieces of
the watermelon and finds the mass of each fruit
he is-seliing. relative  the mass of one pisce
of the watermelon. Now ke s2lls his ffuds by
relative ot mass nt (o), as iInFIigg .2

0 == -

Fiz 3.2 =) Wararmelor i) 12 micces, fo) 2/12 of
w=trmmelar B how the fmi seller =0
weiah i Sunis psing [eeres o ettermeiEy

Simalarly, the relative stomic mass of the
atorn of an element is defined as the average

a0

mass of the atom, s compsared to 1/ 12= the
mzss of one carpon-12-gtom.

(Calriim
a8

32,5 How Do ATOMs EXIST?
Atmans o mostelersents are oot able toéxist

“independently. Atoms formn molecules and
dinns. Thess-mAalsenies o fons Sdgr=getein

large numiers o orn the matter st wecan
seg, feel or tonch.

neshons

1. Dedine fhe gtreric Graes vl

=

Win-ia i nod posshis pn o= pn

bl E) |!-HII =i '—__u- =

cCy—=

3.3 What is a Molecule?

Amnisrule 3 In geners! a grong of two ar
inore gigms that ave chemicslly bonded
together, that is, tighth- held togethsr oy
atiractive foroes. A molecule can be defined
a4 the smillest particle of an dement 6r =
campound that is capable of an indepenident
existencs and shows st the properties of that
snbstance: Arams of the same element or of
different elements can join together to form
molecties.

L=

225




3.3.1 MoiEcULES OF ELEMENTS

The mmilecitles of an element #ve constituied
by the same type of atoms. Molecules s many
elernents, such a= argen (A, helivm [Hel ste.
dre made up of ooy one atom of that slernent.
But thi= {5 not the re== with o=l & the non-
mi=tals. For exmmmple, g malecule of mygen
cansists of v stoms of oxvgen and hence it
is known a5 a diatoimic molecile. O, If 3
gtoims of oxygen unite into ammleculs insizad
ot the usiral 2, we g o, 0., The oumiber
of stoms comstitnfing a malecnle is known as
its Stomacity:

histals and some otherelsmenis. suchas
carbon, do not hove 3 simple structure but
consist of @very large and indefingls momber
of atams bonded together

Let us look at the atomicity of some

non-mietals.

3.3.2 Moiecuies OF cOMPOUNDS

Atom= of dilerent slememnts join togeiisr
m definlter mioportons to fotm owlecules
of ecmpolais. Fesr examuples &€ fiven o
Tahls 3:4. '

Arers o Moseecsss

3.7

Activity

% Fefarto Tahi= 3 4 for ramio by mass of
atome present in molecules and Tabls
3 2 for stomic masess of Eemerts. Find
the rats by munnhey of the atoms of
slsmenrs In the moleculss of

¢ compounds given inTable 34,

#, The rato Yo number of amoms o &
waer ralecule ranhe foumd as Sollmes:

\| A fur) Sl
KJ | :
220 I A
s & 15 o2 -

®  Thus theeds by monber of awoms for
waisr l= 0 =21

3.3.3 WHAT B ANION?

Commpounds composed of metsls snd nom-
mzisls contsin charged speries. The chmrged
speries are known as fers Ions mmy conmist
of a singie charged siom or 2 group of atoms
tEathrvsansticharge enthem Animcenbe
negatively or pesitively charged Anedatively
charged ion is ezled an ‘anion’ apd the
positively charged 3om. & ‘cation’. Take: for
example, sodivm chloride [NaCll. lts
constituent particles are pesitively charged
saditzm jons (va'] and negatoely charged

=1

—e




chloride fons [T, A group of atoms carryving
a charge s kmown 25 2 polyatomic ion [[able
3.6}, We shall learn more about the formeation
of icns m Ehapterd

3.4 Writing Chemical Formulae

The chemeal formula of 2 compound is a2
symbolic representation of its comipositon. The
chemical formulae of different compounds can
be waten gasily, For this exercise, wenesdto

leamn the symbelsand combining capacity of
tize elements. .

Ths combinitic power [or capacity) of an
element is known as its valency, Val=ncy can
be used o find out how the aloms of an
glement will combine with the atomisl of
snother slsment to form & chemmoal compound.
The valency of the atom of an elenment can be
thought of as handsar arms of that stoin.
octopus has=icht. If ons octopus hsst to catch.
hold of a feor people i such & manmer that all
the eight srms of the octopus and both anms
af all the humans are locked, how snsoy
hinmans do you think the octopus can hald?
Represent the octopus with O And humans
with H. Can voun write & foomnia for this
eombipation? Do yourget OH, as the formula?
The;subscript 4 mﬂjﬁ;}zs the mumber of
human<tield by the detopis.

given in Tahis 8.6. We will learn mors about
valency in themext chapter,

Tahle 3.6: Names s syaihols of some ions

Copper (0* Cus Bromide
o
Calchm: ot :Eiﬂphﬂ .
Frosi Fes-
Come e O
g, Aluminiurs Alb= Nitride
T {11 Fes:

H

H 3

o s

== carhomats HCO;

= Sulpimte s R
EI]];]I:-IEIE "_—

?F:"-' : Phosphate I‘D‘!‘

* Some alarenis show mare tharr ane valener A Boman pronere! 2hons cheir yalenorin s ugeler

3%

L=
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Therules that vou have to follew while writing

a chermical fm:mula are as follows:

+ the valencies oy cherges on the loo
st ianee

» whenatmnpound consisis of 3 metal and
a non-metal, the name or symbal of the
metalis wrtten first, Far esmorrie: caloom
oxide {Cal)]. sodinm chlonde (Nalll, =on
sulphide {FeS. copper aode (Cud). ete..
where oxygen. chisrine. sniphurare ey
wheseas calcium, sodium. oo and
copper are medls; and are writtem oo
theleft

* I eoompounds formed with polyetomic fens,
the oumber of fons present in the
compound 5 mdicated by enrlosing the
formmula of fon in & bracket and writing the
nusnber of fons outside the brackst. For

exampis: Mg (OH. . In case the mumber of

polyatomic ion is one the bracket s not
required, For emrrmile, NaOH.

3.4.1 FORMULAE OF SIMFLE COMPOUNDS

The simplest compounds, which are madetip

of two diffsrent elemenis ste miled hu:f.u'y

Jnﬂﬂ.la]mmgsnfmmaﬁgnpn

in Table 3.6. You can use these to writs
formmilee for compounds.

While wnting the chemra! formualss for

campourdds. wewrte the constinent elements

must crossover the valencies of the
Examples
1. Formula of hydrogen chiotide
Symbol Hy €l

v:ﬂcneg'_ 1
Formnia of the compound wouid be HCL
2, Formmala a%g&n suiphids
Symbial T1 3

Valeney ' |
Formula @ FLS

AT oo RFaceriTes

3. Formula of cathon tetrachlonde
Svmbol C 1

Valeney 4 |
Formula : OC1,

For magnesium chloride. we write the
symnbel of cation [Mg*) first ollowsd by the
svinbel of anion [C1). Then their charges are
criss-crossed to get the formnla,

4. Formuls of magnesium chloride

Symbal Mg Cl

X

-
H

Charge 2+

H:m {ﬂ-’l._:;"‘L:[III:_l:l-:.'zsl:lz'.=l= and negsiive chames

-m.!.tﬁltelan:‘emﬂ::gthﬂ and the gverall

structure mnst be nsutral Nots that in the
fE'TITIJlE. the tha*ges oz the lods =3=
nctiditated.

Some more exnmples
ig] Formmula for shomindorm oxide:

Symibl ;u><0
Charge 34 3-

Farmls : .ril;ﬂj
b} Fommula for calchum oxide:
Symlwml Ca i
Chiarge 24+ 2-
Here, the valenries of the tvo elements

are the same. You may arrnve at the formmuis
Ca.0,. But we simplify the formula as 30,

23
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(¢} Formula of sodfum mitrate:

Symibuol/
Formula N“%ﬂ'
Chirge 14 |-

Formiuki : J'-.'Iiil‘nht'},P

(<1} Formula ol calefum hytdroxide:

Symbol/ .
Xi_

Formids
Charde 24
Formula : CafOr),

WNote that ihe formula of calvium
hydroxide ts CafOH], amd nol CaOH,. We use
trackets when we hmvie fwo or more of 1he
same fons in the lormualie. Here, the bracket
aroumdd OH with 2 subsertpd 2 indieates that
there are two hydroxyl (OH) groups jotned to
o calehum sitom. I other words, there ane
twn atams ¢ach of oxvien and hydrogon in
calefum hydroxtde.

#

&
%4

Joilurmng formiidae;

M ALSO),

fii Cact,

il W50,

My KNO,

i Caco.,

What is meant by the term
chemiesd jormiuka?

Flotv maeny lors are presenl gla
M HS5 molecule and

[ PO on?

3.5 Molecular Mass

3.5.1 Moiecuiar Mass .

In secion 3.2.2 we discussed Llpt‘mumupl al
alomic mass: This concepl cam e extended
o calonlate moleeular Tvsses, Thimaleeulir
mass ofa substance 15 e ol the alomic
nmsﬂm of all {he sloms. h}a molecute ol the
substaribe. 1 s Lhmﬂhm Lhit: retative mass of
um .;n o mass unis (.

4.

."-

T

[ Formuls of sodinum carbomate:

Symbol/ wq ><u::.

Formuili
Charge 1+ 2- -
Formiil : Na,CO,
i Lhe above examiile. br.:tinls are 1ol needed
11 thore 1s only one lon pn’:smr {,
(1} Formmuli of sammmonitom sulphate: o "--1L i

Formula NH, 50, S

L
L

¥

F
i

-
" "
™ =

]

.
. ¥
B

: .
Chargt 14 74 225

Formuta : (NH,LS0,
nestions %

— N

I. Write uﬁiun‘ﬂh:,mrrmﬂ-me af
U ssoadiem auds

(i “alyminizm chioride

My Sodamm sutphide

(bt mowtemiesitm hydrogde

Wrile down the names of

coanpoiiids repvesented by the

]

T

Mmplt 3“1 fﬁ! l‘1lmlﬂl{~ the relative

mulnﬁul‘ff mass ol waler (H,O).

(1 {:“5' ciflate the molecular mass ol
A

Shtitton?

i) Atomie mass of hydrogen = 1u,
oxygen = 16 n
S0 the molecular mass-of water, which

cont:ats two aioms ol hiyeirogen aod one

—_

almm al oxygen s = 2% I+ 1x16
= l8u
) The meleeuiar mass ol HNO, = the

alomic mass of F + the atomite I.IliI]S.E ol
N+3 < he alomic mass ol O
=1+ 14+48=683n

3.5.2 FORMULA UNIT MASS

T tormala unil miass of @ substancs |s a siam.
of the atomic masses of all aloms n 2 lormula
il ol a compounid. Formulia amit miss Is
calenlated mn the sime manmner as we caleulile
the molecukar mass. The oty diflerenee bs thit

ol




we use the word formula unit for those nestions
substances whose constituent particles ame : '

lons. Fer example, sodium chloride as i. Caiculsic ihre molecidar mmsses
discoss=d} alsrre, hasa formmnlz unt NaCl = o H_o_. CIL,. £0_CH,. CH,
Ermmuls vt msss con be cilculated as— C.H, NH_. 504 = :
1x2%41»35.5=5888u 2 Calculate the formula unit

: mas== of Zn(}, Na O K.CO_
Exampile ES_CE.lﬂﬂEIE the formulz an gitesT AmIse trsses of Z0 =65 1,
mmass af £all . Ne=280g K=39u C=1%u

Solubion: grzd (F=Jb

AtomicmassofCs
+[2 » atomic mass of Cl)
=4+ 2«35 6=40=-T7l=1111

you have

learnt

. Durnng & chemital feacton. the swm-of the masses of the
Teactants-angd’ progucts remajes unchanged This is known
as the Law of Conservation of Mass.

- In = purse chemieal I:mnp:iu]:lﬁ welements -gre always pressnt
madﬁmnegi—pﬂhuuﬁvnﬂss This Is mown as the Eaw
of Eleﬁmg 'Pru"frurhurlsl J

. :’:na‘hzmﬁthfﬂnjaﬂ'tﬁtmhﬂﬂﬁfﬂlfe[m—utthﬂlmﬂuﬂt
nsnailf exist mﬁz;’mnﬁmﬁr and retain all its chemiral

/ Fmgemes

. A maolevule 1= ‘the smallest particle of an -zlement or 2
cgmpﬂund mpable ef independent existence under erdinary
conditions; It shows all the propesties of the sibstanece:

* A chemieal formula of 3 compound shows (i5 constitnent
giﬂ];EnE and the oumber of atoms of each combining

i slem=nt.
_* @lustess of atoms that sct as an jon are called polyatomic
S wons. Ihey cary = fived charge on them.
[ % ¢ The chemical formula of a moleculsr compound is
r determmined by the-valency of =ach élement

¢ In inpic eompounds, the charge on each jon is used to

determine the chemiral formula of the compoiind.
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D Exercises

I. A 024 g sample of compound of exygen and beron was-found
by analvsis to contain 0.096 g of beron and 0.144 g of oxygen.
Calculate the percentayes composition of the:-compound by
weight
When 3.0 g of carbion is burnt in 5.00 g sxygen. 11.00 gof
be formed when 2.00 g of carbon s burnt in 50.00 g of
oxygen? Which iaw of chemical combination will govern your
4. Wiite the chemica! formulae of the foliowing:
fz)l Magnssium chloride
ibl Calcium exide
[c} Copper anitrate
{d) Alnmiminm chioride
el Caloiom carbooate
Give: the names ﬂf ﬂ!l-= ﬂgmmm I_H"Eﬂﬂt 111 the following
compounds.
{a] Quick ¥ms' -
(o] Hidregen bromide
i<l Bahng pcm’ﬁi'r
(d] Potasshum sulphate. |
B. Eal:uhlrihf maolar nﬁﬁ_ ‘ef the following substances.
) Ethyne. C Sy
7 fbly Sulphur meleeule; 5,
el ; Phosphotis malecule. P, [Afomic mass of phosphorus
=31} ¥
ig] Hydrochloric acid, HC
f2) Nitridacid, HND,

ba

e

E.Il

s Group Activity

I;J‘Iai_n"a gamne for wioing formulas.

Examplel : Make placards with symbols and valencies of the
elements separately. Each student should hold two
placards, one with the symbol in the night hand and
the other with the valency o the teft hand. Kegping
the symbaols in place, students should criss-cross ther
valencies to form the formula of 8 compound.
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Example 2 : A low cost model for writing formulas: Take empty
blister packs of medicines. Cut them in groups.
accarding bo the valeney of the elfement, as shown o
the figure. Now, vou can make formulae by fixing
pue iype of jon mto other

For example:

Nz soF po =

— i = = iy

Formula for sedium sulphate

2 sodium jons can be fixed on one sulphate 1on
Hence, the formula will be: Na. 30,

Do it yourself :

Now, write: the formula of sodinm phosphata.

Arvies gep Bfnseers ey a7
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