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The revised edition of the bestselling Pearson IIT Foundation 2024 has evolved into a Blended
Learning resource, featuring a comprehensive coursebook for the students. The exemplary series will
help students optimise their preparation with comprehensive and reliable content, video solutions,
and interactive tests. The series is curated for students targeting esteemed examinations like JEE,

NTSE, Olympiad, and other key competitive examinations.

It offers extensively class-tested content, facilitating result oriented, facilitating efficient preparation to
establish a strong foundation for improved academic performance. The pedagogy is designed to

encourage learners to go beyond the school curriculum.

Salient Features

Improved learning experience with

thoroughly revised theory and exercises

‘Points to Remember’ helps review

essential concepts

Chapter-end exercises graded based on

knowledge, application and analysis

Hints and explanations enhance

problem-solving skills

Enriched with online assessments and

other digital components
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Chapter Insights v

Remember

Remember section will help them
memorise and review previous

. understand the concept of matter and atoms. learnings on a particular topic

Before beginning this chapter, you should be able to:

- review the classification of matter and their

k _J

¥ oo~}

Key Points will help After completing this chapter, you should be able to:
students identify essential

points in a chapter

« understand the kinetic molecular theory and
+ inter-relationship among various measurable properties
of gases.

k + understand mole as the chemical counting J

e ™~
; e e N\
. Scientific Crypt provides information
0 e § about well-known scientists related
b to the chapter. The engaging activity
Al is also given as crosswords to keep
S TME learners interested
_ ¢ , g

INTRODUCTION
Introduction section "

e study of matter in different perceptions is dealt by a branch of science named Chemistry. Matter can be

he|ps |ay the classified on the basis of molecular composition as elements, compounds, and mixtures. Various elements
. are given names and symbols, and the names and formulae of various compounds have been derived based on
foundation of the certain rules. The study of naming these compounds and derivation of formulae for these are the prerequisites

for representing chemical reactions in the form of chemical equations. Therefore, the language of chemistry,

following chapter

g (_ Symbols and Formulae ™

All elements are represented by means of their symbols. A symbol represents the atom of an element, which may consist
of a single letter or a combination of letters derived either from its English name or its Latin name. Concepts are exp|ained

A symbol is the shorthand notation that represents a single atom of an element. .
¥ P ¢ in a well-structured and

Examples: i
Element Symbol lucid manner
Hydrogen H
Mercury (formerly known as hydrargyrum) Hg
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{ Konnect

Konnect boxes offer add-on
information of related topic

A common example of neutralization is our body's
response to heartburn.

Antacids are bases that neutralize the excess stomach acid.

Info Bytes!

Info Bytes are interesting
trivia and facts that engage
young minds and keep the
grey cells ticking!

The kinetic theory of gases is based on the assumption that
gases are composed of a large number of tiny particles
(atoms or molecules) that are in constant, random motion.
This movement is what gives rise to pressure and temperature.

Examples are given in the
form of in-text exercises to
reinforce the concepts learnt

Illustrative examples
solved in a logical and
stepwise manner

A symbol is the shorthand notation that
represents a single atom of an element.

A formula is the shorthand notation which
represents a single molecule of an element or
compound.

The properties of solids and liquids differ
widely from substance to substance, but the
gases generally obey some common rules
known as the gas laws.

Boyle's Law states that the volume of a given

mass of a gas is inversely proportional to
the pressure exerted by the gas at constant
temperature.

Gas laws are universally applicable for all gases whereas such universal laws could not be
established for solids and liquids. Comment on this statement.

@R ExAvPLE 15 4

SOLUTION

Gases differ from solids and liquids in the extent of intermolecular forces of attraction. Since gases are characterized by
negligible forces of attraction, the molecules behave independent of the neighboring molecules. Due to large intermolecular
spaces, the coefficient of volume expansion is same for all gases. Moreover, in case of gases, the molecules are considered
as point masses and hence, the volume occupied by the molecules is negligible in comparison to the total volume. Therefore,
the physical behavior of all gases being similar, certain laws could be established which are universally applicable. In case of
liquids and solids, the molecules are considered as rigid spheres and the coefficient of volume expansion is not uniform for all
substances, such universal laws cannot be established.

Boyle's law says that pressure and volume are inversely proportional to each other. However,
when a balloon is blown, both volume and pressure increase continuously. Justify.

‘m

SOLUTION

When a balloon is blown continuously, more and more air is forced into the balloon that increasesthe volume as well as the

-\

_/

Vapor density (VD) of a gas or vapor is the ratio
of the mass of a certain volume of gas or vapor
to the mass of the same volume of hydrogen
gas when their volumes are measured under
similar conditions of temperature and pressure.

Points to Remember

A mole is defined as the quantity of substance
that contains the same number of elementary
particles or chemical units as the number of
atoms present in 12 g of C-12 isotope.

chapter

summarise concepts and
topics presented in each

Dalton's law states that ‘the total pressure
exerted by a mixture of non-reacting gases
taken in a container at a given temperature
is the sum of the practical pressures of the

||
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Very Short Answer Type Questions

Directlons for questivns fram 1 10 3: (A} Reactian beeween an acid and a base fram sal and Different typo|og]es of
Fill in the blanks. warer ) )
L The pescentag: ‘.Ir sulphur in 506 and - 3 paration of axygen fom pJL.s\hul._uil:'.ll'_ queStlonS have been InC|Uded
in 502y (D)) Preparacion of GO, fom its constituents in the Classroom Wing which
2. The vapor density of SO mas s the vapor

9. What 15 the molarity of [1C1 s
mL of the solu

R lution containing 0.4
densicy af {3, gas.

help students develop
problem-solving skills

moles in

3. L he molecular formula of a gas wath or density 1o

W, Caleyface the volume secupicd by 11 g of CO

Short Answer Type Questions

J

26. A spherical balloon of volume 253 mL is to bgf™
with helium gas ac STP from a rcontaind  Essay Answer Type Questions
baun and 1277C IE the cylinder can hold

ater, then calenlice the number of balloons th . = o2
e filled up. /L. What 1s the partal pressure of (.7

41. '1he density of a muxture of He and O, at ST s 1.25

42, A borte is heared from 27°C o 127°C a0 constant
17 The i £ : E N pressure. Whar faction of air gets expe

\ A3, Ap oevide o Cr copraing (8 ot Cr by wgeiohr Top _/

Competition Wing at the
end chapters incorporated

i . . Direction for questions from 1 to 8 16. “ouws” acid of a non- 1 X" has 2 O atons. Per acid
for COmpet|t|Ve examlnatlon ?s'rl-rn.\r whether the }u]lor\\.':l'.p_ statements are true or otl:_- I:.’\mr nlululs JI)ILLI‘L\] s tl)-.-]rmmuln e o
|n-||ne W|th JEE Sy”a bus false. 17. The ratio of the gram atomic weight of nirogen and

1. Doubling the pressure of a gas at constant temperature,

nis

doubles the volume occupied by the gas

exerted by water vapor in moist gas is called

Level 2: Review Your Concepts

I XW=TE] 1 2

51. Out of axygen, carbon dioxide, sulphur dioxide ar /Level 3: Assess Your Concepts

mitrogen, which among these gases possesses maximug

density at a given temperature and pressure? 74. At comstne wmperaure and

pressure, the

Graded as per
complexity into
Levels 1,2 and 3.

give

i

amount of gas occupies 6 L. If i
by 6 atn
the volume of th

pressure is

u
%]

. If the Avogadro number is 9 x 105, calculate tf

B . caleulate the percentage change in
weight of 1 mole of CO; gas.

w

- A gas cylinder 15 filled with helium at 2000 mm. Dy 5

of SO, and 33 g of

SEETI pressure. (.

molecular mass of S xture.

76. Calculate the ratio of rates of diffusion of three iso.

K wpes of hydrogen protium, deuterium and tritium, _/
1 respectively : same temperature and pressure.

hald 2T aof
r, then czleela allzans chat can

ed up

Icons are used for

calealare the categorisation of questions
10 e, D in Classroom Wing and

i Competition Wing

e then
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HINTS AND EXPLANATIONS

Classroom Wing

1. 50%, 40%

3. Relation between vapor density and molecular weight.
CoHg

Very Short Answer Type Questions 11.

2. higher than 12.

PV, _ PV,
T T,
=5/9

Mole fraction =
No. of moles of a Substance

Total number of moles of all substances in the mixture

Sum of mole fraction in a mixture = 1

Hints and
Explanation for
key questions of
classroom wing
and competition
wing along with
highlights on the
common mistakes

4. 16/N =0.7

5. 40.043% M.
K ’ 13, 2= |2 W,
6 ) M;

. Since the molecular weight of hydrogen is less than

that students
usually make in
the examinations

4

Competition Wing
Level 1: Apply your Concepts

—

(C) potassium bicarbonate — KHCO,

39
20. Calcium bisulphate — Ca(HSO,), % of potassium = E %X 100 = 39%

Ferric sulphate — Fe,(SO4)3 (D) potassium sulphide — K,S

Calcium bisulphite — Ca(HSO3), % of . 39x2
6 of potassium =

X 100 = 70.90%

Ferrous sulphate — FeSO,

(1) - (C), (11) RN (D), (111) N (B), (IV) RN (A) S increasing order is (D) > (A) > (B) > (C)

Hence, the correct answer is (d).

21. 80 g of SO is equal to 1 mole. 1 mole of any gas at STP
occupies 22.4 L. 38. Let the vapor density of compound be x

Hence, the correct option is (a). Empirical formula weight = x/2

22. Atlow pressure and high temperature, inter-molecular Molecular formula weight = 2x

forces of attraction among the gas molecules are negli-
gible. Hence, the gases behave ideally.

Molecular formula weight ~ 2x
X1y = 4

2
Molecular formula = 4 X A,B, = AgByq

Hence, the correct answer is (b).

n=
Empirical formula weight

Hence, the correct option is (a).

23. (4) HCl + NaOH — NaCl + H,O — Double
displacement
39. Let the bivalent metal ion be M2*, then the formu

(3) Cl, + H, — HCl — Combination the compound formed will be M(ClOy),.

(2) Mg + HSO4 — MgSO, + H, — Displacement 1 mole of compound contains 8 N oxygen atoms /

/1N NTa1 NTa 2 1 N MNAarAarancitnan - . ~ . . PRPE

WORKSHEET

CHAPTER 1: MOLE CONCEPT, STOICHIOMETRY AND BEHAVIOR OF GASES

Direction for questions from 1 to 5: Select Directions of questions from 6 to 10: State

the correct alternative from the following whether the following statements are true DW: Downloadable
option. or false. Worksheets

1. Arubber balloon which is permeable to all the 6. 80 g of SO3 corresponds to 1 mole. | i textual
isotopes of hydrogen is filled with pure tritium. It 7. Real gases behave ideally at high pressure and suppiementing textua

exercises for
hand-on learning

is placed in a closed box containing pure
hydrogen under similar conditions of
temperature and pressure. Identify the correct
observation regarding the balloon.

low temperature.

for]

. Reaction between an acid and a base form salt
and water.

9. Equal volumes of all gases possess unequal

Th lloon fir: n nd then contr .
(a) The balloon first expands and then contracts number of moles at constant temperature and

(b) The balloon first contracts first and then

k expand.

(c) The balloon expands.

pressure. _/
10. Gas laws are not applicable to the gases at all
conditions of temperature and pressure.

]
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Al ASSESSMENTS
s N
Al Assessments
Which of the following is the cheapest natural fiber available in the market?
[ O Wool I
[ O Silk | N\
assessing understanding of
[ ® iRepen l concepts and getting a clear
picture of your exam
readiness
%
Question 1 of4 ——
NG 7

- 3

V{dc'eo Icon: Al‘_'dlo and V|Sua! Iearnlng to Na2CO3 is dissolved in water at 25°C. Which of the
difficult questions for effective learning following is/are correct regarding the given statement?

and retention ) . o )
(@) In this solution anionic hydrolysis take place.

(b) The concentration of H+ ion in the given solution is less
~— than 10-7 mole/L
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