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we use the word formula unit for those
substances whose constituent particles are
ions. For example, sodium chloride as
discussed above, has a formula unit NaCl. Its
formula unit mass can be calculated as-

1 %23+ 1 x35.5=5b68.5 1

3.5.3 MOLE CONCEPT

Example 3.2 Calculate the formula unit
mass of CaCl,.

Solution:

Atomic mass of Ca
+ (2 x atomic mass of Cl)

=40+2x35.5=40+71=111u

HeSLIoNS

1. Calculate the molecular masses
", O, Cl, CO., €, CH_
C,H, NH, CH,OH. ”

2. Calculate the formula unit
masses of ZnO, Na, O, K, CO,,
given atomic masses of Zn = 65 u,
Na=23u K=39u C= 12 u,
and O = 16 u.

Take an example of the reaction of hydrogen
and oxygen to form water:

2H,+ O, — 2H,0.

The above reaction indicates that
(i) two molecules of hydrogen combine
with one molecule of oxygen to form
two molecules of water, or
(i) 4 u of hydrogen molecules combine
with 32 u of oxygen molecules to form
36 u of water molecules.

We can infer from the above equation that
the quantity of a substance can be
characterised by its mass or the number of
molecules. But, a chemical reaction equation
indicates directly the number of atoms or
molecules taking part in the reaction.
Therefore, it is more convenient to refer to the
quantity of a substance in terms of the
number of its molecules or atoms, rather than
their masses. So, a new unit “mole” was
introduced. One mole of any species (atoms,
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Molecular Mass 3T0Tfd® gaddATe W)Iewlam Moss = WIM MoSS = WQ V) aan.
. | ]

= The molecular mass of a substance is the sum of the Atomic Masses Of All The Atoms In A Molecule of that substance. It

is expressed in Atomic Mass Units@ﬁi‘ﬁw?f T 3MUTfAdh GoddTel 38 Ueref & 37T A 3ufeRid deft UgaTu3it o JeHTU]
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O = |& ajtoun
(a) Calculate the relative molecular mass of water (_I—_|_2£)). '—9 s?Xi —)r \6> = o?-\*\ 6= |8 %Zirﬂ
- 63

(b) Calculate the molecular mass of HNO;. <j_ + \(1 13X | 6) = ( | 4|4 +<1 %) - 63 @jwﬂ] (ﬂ&)
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Calculate the molar mass of the following substances.

(a) Ethyne, C ,H , (|;2><02+l><o‘&): (Ozc'ﬂ): °268

/Molar mass of C =12g

Molar mass of H = 1g

(b) Sulphur molecule, S 4 < 32A3) =256 8 Molar mass of S = 32g

(c) Phosphorus molecule, P , (Atomic mass of phosphorus = 31) =.(3l>(‘*{> Molar mass of P'= 31g

(d) Hydrochloric acid, HCI —(i—" 355 3) 8, 365 ot ‘i%“ Molar mass of Cl = 35.5g

(e) Molar mass of N = 14g

Nitric acid, HNO ; —— <i+ \4 \ | " %)
( | T \4 ‘H\ 8) > 63 %Y on ‘\T\mar mass of O = 169

r
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Mole Concept

One mole is the amount of substance that contains the same number of particles (atoms/ ions/ molecules/ formula

units etc.) as there are atoms in exactly 12 g of Carbon-12 . T Jlcs Ucref &bl ag ATAT & [ & hUll (TgHATU]/ 311/ 3107/ A
SIS 3M1fe) ot e 3aeft & et & fAdelt -2 F Sip I A e dde | C = 12?{,@0’) 1M,O|(

|6.022 X 10"| atoms of C l/__ 12 g of carbon atoms

b = & 012)40 a‘tovg

/

1 mole of carbon

atoms m,g' euJM ry) Ak

1 mole of
hydrogen atoms

6.022 x 10 atoms of H /

\ 1 g of H atoms
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Lorenzo Romano

Amedeo Carlo

Avogadro (1776-1856)

He is known for the Avogadro's

hypothesis.Inhonourof hiscontributions,
the number of fundamental particles

in a mole of substance was named as
Avogadro number. Though Avogadro

didn't predict the number of particles in
equal volumes of gas, his hypothesis did
lead to the eventual determination of the
number as 6.022 x 10%* Rudolf Clausius,

with his kinetic theory of gases, provided

evidence for Avogadro’s law.
3

One mole (1 mol) of a substance contains
6.02 % 10° partlcles of the substance,

N -‘J ERRICy
The number 6.02 x 1023 is called the Avogadro Constant.

Number M, Number

f f
© £ 6.02 x 1053 °

MOIES | Gr————— DA 'tiCle5
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S

*1 mole of Carbon atoms = 6.022 x 10 23 Carbon atoms

1 mole of Sodium atoms = 6.022 x 10 23 Sodium atoms " %
~

1 mole of Hydrogen ions = 6.022 x 10 2 Hydrogen ions/\ Moletale

*1 mole of molecules of Water = 6.022 x 10 23 molecules of Water

0.5 mole of Carbon atoms = 3.011 x 10 2 atoms of Carbon
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Which of the following correctly represents‘360 g of water? [folssifofaa A & Hist AT 360 ATHA TS

A T

(ii) 20 moles of water ( V) ! M :( H<O) :i xat-le
(i) 6.022 x 1023 molecules of water 7~ 7= Lo moles = i
(iv) 1.2044x102 molecules of water (/) f mole = €. 022)(1023 lecsle

(a) (i)

(b) (i) and (iv) odo mole = odo¥X 6 0 22 x\09’3 molewle

(c) (i) and i Q"I‘% % = | 20441 \0° > molecwls

(d) (ii) and (iv)
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Whlch of the following would weigh the hlghest‘? fassifofaa A A fhasT aore dad ifte gom?
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~ o

(a) 0.2 mole of sucrose (C,, H,, OM(M) = |Q X| 2t 1A T ’67<l|) 1}— T\%_’ molewlrs mw
= 342 qsam

(b)2molesofC02=r/]:(lgﬂéi'({):(\ltam W):'qﬂ\q ) = nxM

g M =7XM= YU N
(c)ZmC;IesofCaCO = 889w Mm=02qA39R = 68 43}(0[0

vv

(d) 10 moles of H,O ‘0031’0 ) = V])U"] QX

= 20
\m H (QJV\Q \8’6"” ) =AM = |ox|8 "

-l@Oﬂm@
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Which of the following has maximum number of atoms? fassifofad A A faa geaosit &t Ham

a*orv: MXNO% mm
sfelepaet 2 NM{ .
(a) 18g of H,O > |8 « Sg — 3
(b) 18g of O, s 1gx 2= |3
22
(c) 18g of CO, S |8X2 - |023
q
g
(d) 18g of CH =2 - |5 65
44\)9 18 ra 5

CO")M m___ V'QQS
'Y]-‘-% M) = Moleculan f’]w'}
/ No=No a()ai'om

2 1\19_ E AVaaaAm No
N A
M _ Wb ﬂ%rmudgn ) leh)(ﬁﬂ)
M Ni Np = xNA
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Give the chemical formulae for the following compounds and compute the ratio by mass of the combining

elements in each one of them. fasfofada TSI & rATafal® A AT d2 I A S A Hdlulel Beat dlo
dcdl &1 STl 3e[uTd SITd Bifde|

43

(B) Carbon Monoxide [ chldol HAlGI3TRESs —— CO — ‘Q 16 - X <f

(A) Ammonia / 3{dAIfadT N H e 3

(C) Hydrogen Chloride / gTgglulol d31eIgs

He| —— 1: 855 = 2

(D) Aluminium Fluoride | TexJfAfcde T31eT8S —A\ F3 S— OQ:,L: 59 -? 6)1 M

(E) Magnesium Sulphide / AvfIfelaed debrgs e ,
Mgs — ay:83 3 3%
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e & & forer atfiren o warr stferes Ty 2 §2

Which of the following compounds contains the largest number of atoms?

(a) HNO: 4
(b) H2804 ——
() CO: 4
(d) Ca(OH); - 5

Ca0z45
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NH4NO;3 H g2 hT Tfaora feha=T grar 82

What is the percentage of nitrogen in NH4NQO3?

J:\H NO i 4 <8
(a) 35% <l ’ /O‘bi\l 80 ek
([4+4+14448)

= 80C3rouﬂ

(b) 30%

(c) 40%

(d) 25%
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CO2 H|C 3R Oy, TFAT ZRT FATATd RIS G
C and O3 in CO3 are present in the ratio by mass.
B
C 02
(a) 3:8
|25 53
(b) 8:3
(c) 14:3 38

(d) 3:14
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TSI o Teh 37T ST SeTUT B-

The mass of one molecule of oxygen is-

i mole = 0,2_
(a) 2.3 x 10’ gm

i mole = 32 a}ccun — 6 OZZXIOzg )’Yw'uu,&

(b) 3.3 x 10> gm

j0~=>

2
(¢) 4.3 x 102 gm 1 molecale = 3=

_ /G»e*zzxmzo
5.3 x 103 gm |




AT o6 144 TTH H,

In 144 grams of magnesium,

(a) 32
(b) 6
(c) 144

(d) 64

T
n

- 14y

X9

I 6
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ST ShT URHTU] SAHT 12 31 ShTai o 24 g T 0TS shi HEaT gri-

The atomic mass of carbon is 12. The number of molecules in 24 g of carbon will be-

(a) 2 == JUOF“‘* 251_6_‘{

:

(b) 1 olormie Shwdune
M - < C] ‘

(c) 3 "—‘ 2

(d) 4




