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Chapter-1 Fundamentals of Chemistry

INTRODUCTION _

Q.1

Ans:

Q.2

Ans:

Q.1

Ans:

(i)

(i)

What is science? _ K Bj
Science (Latin Scientia meanlng knnwledg ). ,

“The knowledge that provides:understanding of this worlaena hovv it VOrKs is called science”

IR

“The svsiinaiic stud" Gi nafure Zaszd nn' ohsuwatl ri-rierence, prediction and experimentation
is callec-=zience)”
Define ¢horhist wy als0 explais'its advantages and disadvantages. (GRW 2017 G-I)(K.B)

CHEMISTRY

Detinidina:
“The branch of science that deals with the composition, structure, properties and
reactions of matter is called chemistry .
It deals with every aspect of life.
ADVANTAGES OF CHEMISTRY
Following are advantages of chemistry:
Petrochemical products
Medicines and drugs
Soap and detergents
Paper and plastics
Paints and pigments
Insecticides and pesticides
It improves our health and environment
It helps to explore and conserve the natural resources.
DISADVANTAGES OF CHEMISTRY
Following are some major disadvantages of chemistry:
e Generation of toxic waste materials
e Contaminated water
e Polluted air and contaminated food
[

Dangerous war weapons

1.1 BRANCHES OF CHEMISTRY
Describe the various branches of chemistry. (U.B+K.B+A.B)
(DGK 2017, FSD 2016,17, SWL, MTN 2016, LHR 2017 G- |)
BRANCHES OF CHEMISTRY
Chemistry is divided into following main branches — ]
Physical Chemistry: NN '
“The branch of chemistry that deals Wmi the relatmror ip he e 1 the ,ompc >|t.’\In al'vd pny5|cal
properties of matter along with *he chzzges intheriis saiec physical nhe mistry.”
Scope:
Structy re of atomas or ‘E’)I’H 1t|or1 nclcr‘ulu, Dehawor of gases, liquids and solids and
the stucly 01 the|efferts of teraperatuteor radiations on matter.
Organi¢ Chertisthy|
‘The brdnchof ciiemistry that deals with the study of covalent compounds of carbon and

' r'n /trbgen (hydrocarbons) and their derivatives is called organic chemiszry. ”

Scope:
Organic chemists determine the structure and properties of these naturally occurring as

well as synthesized compounds. Scope of this branch covers petroleum, petrochemicals
and pharmaceutical industries.
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(iii)

(iv)

(v)

(vi)

(vii)

-'._J I\

Inorganic Chemistry:

“The branch of chemistry that deals with the study of all elements and their compouras

except those of compounds of carbon and hydrogen (hydrocarbons) diid their dern 7llVes

is called inorganic chemistry.” v

Applications/ Scope: - A

It has applications in every aspect ¢:#the‘chamical indust y suth'as yliss, cement, eramics

and metallurqy (extraction f fret alg fnrm orns)

Biochemistry:

“The Lianch| of &h ennistry \that.decds with the study of structure, composition, and

chemicg| reaciidns ¢f substances found in living organisms is called biochemistry.”

WJQ\,

1t tolvess all chemlcal processes taking place in living organisms such as synthesis and

metabolism of biomolecules like carbohydrates, proteins, fats etc.

Emergence of Biochemistry as a Separate Discipline:

Biochemistry emerged as a separate discipline when scientists began to study:

e How living things obtain energy from food?

e How the fundamental biological changes occur during a disease?

Applications:

Applications of biochemistry are in the fields of medicine, food science and agriculture.

Industrial Chemistry:

“The branch of chemistry that deals with the manufacturing of chemical compounds on

commercial scale, is called industrial chemistry.”

Applications/scope:

e It deals with the manufacturing of basic chemicals such as oxygen, chlorine,
ammonia, caustic soda, nitric acid and sulphuric acid.

e Use of these chemicals to provide the raw materials for many other industries such as
fertilizers, soap, textiles, agricultural products, paints and paper etc.

Nuclear Chemistry:

“The branch of chemistry that deals with the radioactivity, nuclear processes and

properties is called nuclear chemistry.”

Main concern:

The main concern of this branch is with the atomic energy and its uses in daily life. The

chemical effects resulting from the absorption of radiation within living animals, plants,

and other materials are also studied in this branch.

Applications/Scope:

It has vast applications in medical treatment (radiotherapy), prese" :unn Lf fm:)u r d:' \

generation of electrical power through nuclezr reactors. .~ [ |
Environmental Chemistry: AR RS A
“The branch of chemistry tiat deals ith tie btudv a’)O.Jt nmoc;ne—1ts of| the environment
and the effects of human aLtl\rntres on 11 2 env rcnrnwt is\Calied envivsnmental chemistry.”
Appligatiens/Scoges” \
e Enviiorments th€m1313 | \Iﬁ‘i o 'to other branches like biology, geology, ecology,
soil and'wter.) |
v Thei ‘novyleage of chemical processes taking place in environment is necessary for its

W iingiovement and protection against pollution.

Analytical Chemistry:

“The branch of chemistry that deals with separation and analysis of a sample to identify
its components is called analytical chemistry. The separation is carried out prior to
qualitative and quantitative analysis.”
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Qualitative Analysis:

“It provides the identity of a substance (composition of chemical speC|e<\ 2
Quantitative Analysis: - -

“It determines the amount of each compor'er't preseiit in the,sérrple ”
Application/Scope:

e In thls branch different'te¢hiiguss awd instrimenis Uses for anelysis are studied.
e Ths skupe sf4iis'branth covers Toca; water; environmental and clinical analyses.

[ U4 Vb4 BRANCHES OF CHEMISTRY

SHORT QUESTIONS

_l,ehne analytical chemistry and discuss qualitative and quantitative analysis. (K.B)
Answer given on pg # 03
What is the scope of industrial chemistry? (A.B)
Answer given on pg # 03
Write the application of inorganic chemistry. (A.B)
Answer given on pg # 03
Define industrial chemistry. (K.B)

(SGD 2017, D.G.K 2016, BWP 2016, SWL 2017, RWP 2017 G-1)
Answer given on pg # 03

Define nuclear chemistry. (LHR 2016 G-1, MTN 2017)(K.B)
Answer given on pg # 03
Define biochemistry. (DGK 2016, GRW 2016 G-I, LHR 2016 G-1)(K.B)
Answer given on pg # 03
Define environmental chemistry. (K.B)
Answer given on pg # 03
Define physical chemistry. (K.B)

Answer given on pg # 02

1.1 BRANCHES OF CHEMISTRY

MULTIPLE CHOICE QUESTIONS

The branch of science which deals W|th the composmon Gt Lsc ure; L.‘opertles ana

reactions of matter: - LR I i T(K.B)
(A) Physics \ = () Aﬁa-ly\-it-‘al'cl'-_emisfry_
(C) Physicaiichemistry—. 1/ /4 1} L _{D)¢ he..mtry '

The brzath\¢f Mer1|»tw V\mEH\ dpala \Nlth the study of all elements and their
compounds except «_:ompnun w of carbon and hydrogen and their derivatives:  (K.B)

(l'/.\'\).()rganiif shbrristry (B) Physical chemistry

{CC)<norganic chemistry (D) Biochemistry

Which one of the following provides the identity of a substances? (U.B)
(A) Qualitative analysis (B) Clinical analysis

(C) Quantitative analysis (D) Chemical analysis
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4.

Which one of the following is applicable in chemical industry like metallurgy,

ceramics and glass? (AR
(A) Organic chemistry (B) Inorganic cherzistry |* '
(C) Industrial chemistry , D) Nugteer chemistrys | _
Industrial chemistry dea!swith the’manufacturing ¢ficomnoung: (K.B)
(A) In laboratory (B)\On-nicri.scaie '
(C) On‘Ceinmercizi-scale - ' '_ (N, Oireconomic scale
Metabalisrn ¢fibinrnolecuigs is studied in: (U.B+K.B+A.B)
(A)E nv1rohm<§w"a| chiemistry (B) Biochemistry
(:(:) Chysical chemistry (D) Analytical chemistry
1.1 TEST YOURSELF
In which branch of chemistry behavior of gases and liquids is studied? (A.B)

Physical chemistry deals with the physical behavior and properties of gases and liquids.

Which branch of chemistry deals with preparation of paints and papers? (DGK 2016)(A.B)
The preparation of paints and papers is studied in industrial chemistry.

In which branch of chemistry are the metabolic processes of carbohydrates and
proteins studied? (A.B)
The metabolic processes of carbohydrate and proteins are studied in biochemistry.

Which branch of chemistry deals with energy of atoms and its uses in daily life? (A.B)
Nuclear chemistry is the branch of chemistry which deals with the atomic energy and its
use in daily life.

Which branch of chemistry deals with the structure and properties of naturally
occurring molecules? (U.B+A.B)
Organic chemistry is the branch of chemistry which deals with the structure and properties
of naturally occurring molecules.

1.2 BASIC DEFINITIONS

Q.1

Ans:

Define the following terms. (K.B)
(A) Matter (B) Substance (C) Mixture

MATTER .
Definition: \ NN -
“Anything that has mass and occwles spar 2 1 ca’led nm er. ' ’
Examples: ! \

Our bogiesas wellas.aii Lhmg}( ir, 'warer, r“|a|r(:* around us are examples of matter.
Physice “Statel of ifdttar. | T

e [ | . | s .| e (e | |

Matters ‘cai 'exist in ¢nv ¢f<nree physical states:

f, .(Ii‘;-..‘)‘o!ics —= (i) Liquids (i) Gas

EJBSTANCE

Definition:

“A piece of matter in pure form is called substance”.

Every substance has a fixed composition and specific properties or characteristics.
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Q.2

Ans:

_L‘efénilion:

Types of Substance:

Types of substances are as follows:

Elements: — |
Iron, gold, silver etc. ' Vi '

Compounds: '
Water, carbon dioxide, suI|L hL rc ac d 2lc.

MIXTWRE

Definiticn. R

“A piect o matier|in Impl“ iorm is called mixture”.
Exerples:

(i) Soir (i) Ice (iii) Cream (iv) Milk
Types of Mixture:

There are two types of mixture:

e Homogeneous mixture

e Heterogeneous mixture

MATTER

{ )

Mixture Substance

¢
I l b 1

e et | i | | congae
Write a note on physical and chemical properties. (U.B+K.B)
PHYSICAL PROPERTIES
Definition: o
“The properties that are associated with the physical state of a mr,.ttC'f are, cakigay | )
physical properties ”. | A A
Explanation: ) A NN [ ([ C

When ice is heated, it meltsito form/vafc: Wh an! vvater is! further .1eated it b0|Is to give
steam. In this entire procisy, nn!y tre physuol 3 a’g_e_ Of 'wdter ichanges where as its
chemiga d. corpos t.sn remams the'sam e -

Exampied oy

Coleir, »mell "'c sto, nard..ess shape of crystal, solubility, melting or boiling point.

CHEMICAL PROPERTIES

“The properties that depend upon the composition of the substance are called chemical
properties”.
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Explanation:
When a substance undergoes a chemical change, its composition charges and a_naw
substance is formed. _ ; -

Examples:
e Rusting of iron \
e Decompasition of water i3 ac! |ern.cax the ng= ap it udu DS ..ydroge r+and oxygen gases.

O\ leoreeasigbemimons
JifeiorT auestions

.1

J .. s

~

Q.2

Ans:

Q.3

Ans:

Q4

Ans:

Q.5

Ans:

Paiine-mattei-and give examples. (K.B+A.B)

Ahswer given on pg # 05
Define substance. (K.B)
Answer given on pg # 05
Define mixture and give examples. (K.B+A.B)
Answer given on pg # 06
Write a short note on physical property. Give examples. (K.B+A.B)
Answer given on pg # 06
Write a short note on chemical properties. (K.B)

Answer given on pg # 06

Q.1

Ans:

1.2.1 ELEMENTS, COMPOUNDS AND MIXTURES

Define an element and classify the elements with examples. (Ex-Q.1)(K.B)
ELEMENT
Number of Elements in Early Ages:

In the early ages, only nine elements (carbon, gold, silver, tin, mercury, lead, copper,
iron and sulphur) were known.

Old Definition of Element:

“The substance that could not be broken down into simpler units by ordinary chemical
processes.”

Number of Elements Till the End of 19" Century:

Until the end of 19" century 63 elements had been dlscovered u
Present Number of Elements: | A\ Walh -' ' -f i
Now 118 elements haverueen dlafﬂve.eo out of Wm“h 92 are naturally occurring
elements. RYFAR -

Moder: nn}fafrmum oT’ B Ieﬁ eru \ - -

“The s( bw nee, made up of séme type of atoms, having same atomic number and it

. (annat b decm pused into simple substances by ordinary chemical means.’

|\ otg: £ach element is made up of unique atoms that have very specific properties.
Occurrence of Elements:

Elements occur in nature in free or combined form. All the naturally occurring elements
found in the world have different percentages in the Earth’s crust, oceans and atmosphere.
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Crust of Earth Atmosphere —

] I ' |
Oxygen 47% Oxygen 86% —PlItegyen 18 %t
Silicon 28 % ' Hydrugeﬁ RN AL CixyJen 21%
Alu*n"n‘um 7.8 %o cH o_nr.v L 8 % Argon 0.9%

___a______

E-Ieirlenty ey the:

li)olia - (i) Liquid (iii) Gas

Solids:

Majority of elements exist as solids (sodium, copper, zinc and gold).

Liquids:

There are very few elements which occur in liquid state (mercury and bromine).
Gases:

A few elements exist as gases (nitrogen, oxygen, chlorine and hydrogen).
Classification of Elements:

On the basis of their properties elements are divided into metals, non-metals and
metalloids. About 80% of the elements are metals.

Q.2  Define the symbol. How symbols can be assigned? (U.B+K.B)
Ans: SYMBOL

Definition:

“An abbreviation for the name of element is called symbol.”

Examples:

Symbols for hydrogen, nitrogen and sodium are H, N and Na, respectively.

Derivation of Symbol:

A symbol is taken from the name of that element in English, Latin, Greek or German.

Methods to Write Down Symbols:

In case of one-letter symbol first capital letter is taken as symbol e.g. H for Hydrogen, N

for Nitrogen, and C for Carbon only.

In case of two letters symbol, only first letter is capital e.g. Ca for Calcium, Na fg

Sodium and CI for Chlorine. — (T N (0

Significance of Symbol: Y Y |

e It represents the name of the elmient. L ™ - )

e Itindicates one atom of tite aterieht/ ) L
Q.3  Define mlomy erfe ety iledd pote, or corecptpivalence.  (DGK 2016, MTN 2017)(U.B+K.B)

o T | Y _w-. ] OR

Explaln tlJ © V:l’nf 'y oi ! eracits is s1mple covalent and ionic compounds.(SGD 2017 G-1I)

Ans; . VALENCY

. J IINERNIL 11 lriague property of an element is valency.
| N

Definition:
“The combining capacity of an element with other elements is called valency.”

Dependence:
It depends upon the number of electrons in the outermost shell.

CHEMISTRY-9 8
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(i)

(i)

Valency of Elements in Covalent Compounds:

In simple covalent compounds it can be defined as: ,

“It is the number of hydrogen atoms which will combine with ore alolt sihat el ier: t”
U '{ L . - .

“The number of bonds formed by ape ater: of that ¢lement iy Cllllcd valency

Examples: ' : '

Differeiti, \Iwnberr a7 atenis of 1yUror nn vom Sl with one atom of these elements to

form casnbu, 1«15 Ike. | -

T ||4
J AV R0 N-H H-C-H
- H-ClI H-O-H | |

H H

The valency of Cl, O, N and Cis 1, 2, 3 and 4 respectively.

Valency of Elements in lonic Compounds:

In simple ionic compounds valency is defined as: “The number of electrons gained or
lost by an atom of an element to complete its octet.”

Elements Having Less Than Four Electrons in Valence Shell:

Elements having less than four electrons in the valence shell prefer to lose the electrons
to complete their octet.

Examples:

Na, Mg and Al have valance electrons 1, 2 and 3, respectively and they lose 1, 2 and 3
electrons to have valency of 1, 2 and 3, respectively.

Elements Having More Than Four Electrons in Valence Shell:

Elements having four or more than four electrons in their valence shell, gain electrons
to complete their octet.

Examples:

Nitrogen, oxygen and chorine have 5, 6 and 7 electrons in their valence shells
respectively. They gain 3, 2 and 1 electrons respectively to complete their octet. Hence
they show valency of 3, 2 and 1, respectively.

Radical:

“A radical is a group of atoms that has some charge.”

Example: A~

e Hydroxide: OH" — N -
e Sulphate: SO \ L4 (e

_:-___________
i e il . L B

“Some-l e'm nts show mar's lha one! tva ofivateincy. The valency of such elements is
called V@ijdbie vaiency

Examp_os LYy

il FEsSQ, the valency of iron is 2.

o 11 Fey(SOy)s the valency of iron is 3.

Note:

Generally, the Latin or Greek name for the element (e.g. Ferrum) is modified to end in ‘ous’ for the
low valency (e.g. Ferrous) and to end in ‘ic” for the higher valency (e.g. Ferric).

CHEMISTRY-9 9
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Q.4

Ans:

Element / Radical Symbol Element / Radical Symbol

Sodium Hydrogen

Potassium K 1 | Clii¢rine ' __-a'_' ’—__J__ _
Ag 1 eominel | e T
Magnesiupy | Mg | ||/ 2} |]| lndine\\ | 1
Calcium/ | | (L @l o2 ) Sxygen 0 2
Barium' |\ || | | Ba— 2 Sulphur S 2
_.':Z_'n_c_ o= Zn 2 Nitrogen N 3
Copper Cu 1,2 Phosphorus P 3,5
Mercury Hg 1,2 Boron B 3

Iron Fe 2,3 Arsenic As 3
Aluminium Al 3 Carbon C 4
Chromium Cr 3 Carbonate CO; 2
Ammonium NH; 1 Sulphate SO 2
Hydronium H3O" 1 Sulphite SO% 2
Hydroxide OH" 1 Thiosulphate S,0% 2
Cyanide CN™ 1 Nitride N® 3
Bisulphate HSO, 1 Phosphate PO 3
Bicarbonate HCO, 1 Bisulphite HSO} 1

Table: Some Elements and Radicals with their Symbols and Common Valencies
Describe the compound. Write its properties. (U.B+K.B)
COMPOUND
Definition:

“Substance made up of two or more elements chemically combined toop*her in a fiyew |

ratio by mass is called compound.” — ]

Examples: - RSN

e Carbon dioxide is a compour.o form(:i t) a cnem cod (omb nat| or'- h=‘1\/\/een carbon
(C)and oxygen (O) in‘a iixedratn of 12:3%\013) 18 Dy mals.

e Water-it a compn--nd fdrmed by, 2 ¢chémical r mbination between hydrogen and
oxiari ir & *xpo ra*lo cf] Bb%mas-. =

| PRUPERTIES
The-propertigs! of corn sLrus are as follows:

R, _(ll‘ | lIn. toipcunas, elements lose their own properties and produce new substances

- (wmpounds) that have entirely different properties.
(i) Compounds can't be broken down into its constituent elements by simple physical
methods.
(iif) Elements chemically combine together in a fixed ratio by mass and form compound.
(iv) All compounds are represented by a simple chemical formula.

CHEMISTRY-9 10
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(i)

(iii)

Classification of Compounds:
Compounds can be classified as:
(1) lonic compounds

lonic Compounds:

(i1) Covalent compounds

“Compounds that contain opp03|tt='v chatged iongzid touether Ly 1cnie-nond

are called ionic compounds=

Properties:

The properiies of ioniscempainas are\es toliovys:
(i) lordic.compotind donoy exist iriiirdeperdent molecular form.
(i) They icrn! a thiree-ciniensionar crystal lattice, in which each ion is surrounded by

snpesitely thalgéd [ons.

(ii;JThev, ha'e’ iiigh melting and boiling points due to strong attraction between

cippositely charged ions.

(11i) These compounds are represented by formula units.

Examples:
e Sodium chloride (NaCl)

e Potassium bromide (KBr)
e Copper sulphate (CuSQy)
e Ferrous sulphate (FeSQO,)
Covalent Compounds:

“Compounds formed by the sharing of electrons between different atoms are

called covalent compounds.”

Properties:

The properties of covalent compounds are as follows:

(i) The covalent compounds mostly exist in molecular form.

(it) A molecule is a true representative of the covalent compounds.
(iii) They are represented by molecular formulae.

Examples:

Water (H20), Hydrochloric acid (HCI) , Sulphuric (H,SO,4), Methane (CH,)

Compound Chemical Formula

Water H.0
Sodium chloride (common salt) NaCl
Silicon dioxide (sand) SiO,
Sodium hydroxide (caustic soda) NaOH
Sodium carbonate (washing soda)-. Al Cf‘ I(,l-.sO
Calcium OXIde (quick limg): __'—_.___E;C‘_'__
Calcnun- ) ar-bfsnate \I.me S| orl_ﬂg_i ______ T CaCO3
suzar| |\ | Ci2H22011

| lbiaric acid H,SO4
Ammonia NH;

Table: Some Common Compounds with their Formulae

CHEMISTRY-9
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Q.5 What is a mixture? Explain its types. (SGD 2016,17, BWP, SWL 2017, MTN 2016)(U.B+K. B)
Ans: MIXTURE
Definition: -
“A mixture is made up of two or more elesjents or coms 0uﬂs \<uhs'rar\:es MIXe U
physically without any flxed ratio,~
Properties:
e Thecaimponent subsianzel retaii) their'own chemital |dent|t|es and properties.
e The-mixture cain Le'separated imic-parent components by physical methods such as
distilletior:, filtratini. evaporation, crystallization or magnetization.
1/ipes ot Mizture:
|| Mixture can be classified as:
(i) Homogeneous mixture (ii) Heterogeneous mixture
Q) Homogeneous Mixture:
“Mixture that has uniform composition throughout is called homogenous mixture .
Examples:
Air,  Gasoline, Ice cream
(ii) Heterogeneous Mixture:
“Mixture that does not have uniform composition throughout is called heterogeneous
mixture ”.
Examples:
Soil, Rock, Wood
Q.6  What is the difference between compound and mixture?  (MTN 2016, SWL 2017)(U.B)
OR
List five characteristics by which compounds can be distinguished from mixtures.
(GRW 2017 G-I, LHR 2016 G-II, RWP 2017 G-II, FSD 2017 G-II, BWP 2017 G-I)(Ex-Q.2)(U.B)
Ans: DIFFERENTIATION

The differences between compound and mixture are as follows:

Compound ‘ Mixture

Formation

=)

 Mixture-is formed, Ly the armf" s rhixiig-ap |
of the s lbwnn ey

— 1% 5 5 L1k =

- |

e Itis formed by a chemical combination of
atoms of elements. \

oS P T

e The constnuor ts lose thel |dent|ty anc
form a-sew, sulistaricel having entlrely
|‘15*em nroperiics rrom them.

e Mixture shows the properties of the
constituents.

Ratio

by mass.

e Compounds always have fixed composition

e Mixtures do not have fixed compositions.

CHEMISTRY-9 12
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Separation of Components

physical means.

T dimple shysical method's,

e The components cannot be separated by e The components caitbel séparatec byl |

e pl esentation

- <O
e Every comizaunc is refiresenteg by a e It consists of two or more components and
chemical furr wla, does not have any chemical formula.
Composition
e Compounds have homogeneous e They may be homogeneous or
composition. heterogeneous in composition
Melting Point

point.

e A compound has a sharp and fixed melting

melting point.

e A mixture does not have a sharp and fixed

1.2.1 ELEMENTS, COMPOUNDS AND MIXTURES

SHORT QUESTIONS

Q.1 Define an element.
Ans: Answer given on pg # 07
Q.2  Name two elements (a metal and a non -metal) which exist in liquid state.
Ans:  Mercury (a metal), Bromine (a non- metal)

(LHR 2016 G-1, BWP 2016 G-1)(K.B)

(K.B)

Q.3  Major part of body mass is made up of which element? (Do you know Text Book Page. # 6)(K.B)
Ans: Major part of the body mass is made up of water i.e. 65% to 80% by mass.

Q.4  Mention the elements which constitute about 99%o of our body mass.
(Do you know Text Book Page. # 6)(K.B)

Ans:  Six elements constitute about 99% of our body mass, namely:

(i) Oxygen 65%

(iii) Hydrogen 10%

(v) Calcium1.5%

Q.5 Define the symbol.

Ans:  Answer givenonpg#08 | | /0
Q.6  DefingVariablevaieicy ¢ i'/e"ezmqplé..
Ans:  Answergivan'on [fgi# 99

Q.7  Whatis the moderr d: sfinition of element?

Angi m Wer giver.en pg#O?

A. Air

Ans: Air:

(B) Milk

(i) Carbon 18%
(iv) Nitrogen 3% —N
(v) Phosphorpus 18%: | "~ &L

-

e \NI ite yown the names of elements which are present in:

L

(C) Soil (D) Brass

(K.B)

(K.B)

(BWP 2017)(K.B)

(K.B)

(Do you know Text Book Page. # 9)

Air is a mixture of nitrogen, oxygen, carbon dioxide, noble gases and water vapours.

CHEMISTRY-9
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Q9
Ans:

Q.10
Ans:

Soil:

Soil is a mixture of sand, clay, mineral salts, water and air.

Milk is a mixture of water, sugar, fat, proteind, minerz! saits-analitamins. ¢
Brass: Brass is a mixture ¢¥-copperand ziiic metais.

Define Valency in ionic compouids Vuh ai exa, nnlp © LHR 2016 G-1)(K.B+U.B)
Answer* gveri or-s0 # 09 v,
Define radical. L T (K.B)

Ansiier Biven ¢rl py #.09

] NNY.2'ELEMENTS, COMPOUNDS AND MIXTURES

10.

11.

12.

13.

MULTIPLE CHOICE QUESTIONS

Anything that has mass and occupies space is called: (K.B)
(A) Substance (B) Matter (C) Element (D) Atomic mass
Piece of matter in pure form is called: (K.B)
(A) Mixture (B) Matter (C) Substance (D) Compound
Which one of the following can be separated by physical mean? (U.B)
(A) Mixture (B) Element (C) Compound (D) Radical
Impure matter is called: (K.B)
(A) Atom (B) Compound (C) Substance (D) Mixture
Which one of the following is chemical property? (K.B)
(A) Color (B) Smell (C) Taste (D) Composition
The number of elements known in early ages is: (K.B)
(A) 118 (B) 109 (C)63 (D)9
Until the end of 19" century how many elements were discovered? (K.B)
(A9 (B) 63 (©)92 (D) 118
Which one of the following element is liquid at room temperature? (K.B)
(A) Bromine (B) Mercury (C) Nitrogen (D) Both A and B
The quantity of potassium, magnesium, sulphur and sodium in human body is: (K.B)
(A) 0.2% (B) 0.6% (C) 0.8% (D) 0.4%
A substance whose atoms have the same atomic number is called: (K.B)
(A) Element (B) Substance (C) Mixture (D) Compound e
How many elements occur naturally? (LER2016 G2 E) | |
(A) 92 (B) 96 (C)98 ()1 R [ (A
Total number of elements which have bezni discoyered till Ay W are. () |0 =KB)
(A) 110 (B) 145 e | D) 162"
Which one of the followmg e/eriell’s s for m'l innst abuna ntiy in 1he Earth’s crust? (K.B)
(A) Oxygen',  _— ABjA lusigium ~(C} Silicon (D) Iron
Humai=cdy: has-carhin ntu‘*__\__. ' '%. (K.B)
(A)18 L 10 0B 19 (©) 20 (D) 21

~, The modt & Aundant slement occurring in the oceans is: (GRW 2016)(Ex-3)(K.B)

' '1/\\ (iyigen ' (B) Hydrogen (C) Nitrogen (D) Silicon
Wwhich of the following shows variable valency? (K.B)
(A) Ca (B) Fe (©)B (D)1
HSO, is the symbol of which one of the following? (K.B)
(A) Ammonium ion (B) Cyanide (C) Bisulphate (D) Bicarbonate
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18.

19.

20.

21.
22.
AV

24,

The symbol of nitride radical is: (K.B)
(A) CO? (B) N* (C) PO¥ (D) S,2% '
After gaining one electron chlorine atom becomes: ) TUGRW 2(1:)0
(A) Cation (B) Anion | (C) Mcienular-cation \D Mc"ru &rarmon
The mixture which has vsiiform cefnpasicionthirolaghout 15 called:; (K.B)
(A) Simple mixture (EN'\Herodeneous miniture

(C) Heterogeneaus-miXtuia (D} Cuinpound, mixture

Which i thelinllpwing hes shiarp aias fixed melting point? (U.B)
(A) Corppound (BLMixture (C) Both (D) None of these
VWhich iz hzrerogeneous mixture? (K.B)
VAVt (B) Gasoline (C) Sugar solution (D) Salt solution

A good example of homogenous mixture is: (A.B)
(A) Rock (B) Wood (C) Soil (D) Ice cream

The most abundant element occurring in the ocean is (K.B)

(A) Nitrogen

(B)Silicon (C) Hydrogen (D) Oxygen

Ans:

il

Ans:

Ans:

1.2 TEST YOURSELF

Can you identify mixture, element or compound out of the followings? (U.B+A.B)
Coca cola, petroleum, sugar, table salt, blood, gun powder, urine, aluminium,
silicon, tin, lime and ice cream.

Identification of mixture, element or compound is as follows:

- ] Mercury Tin

S Ad Gold Na Sodium
Fe Iron Ba Barium
Ni Nickel Br Bromine
Co Cobalt Bi Bismuth
W Tungsten

Aluminium Sugar Petroleum
Silicon Table salt Blood
Tin Lime Gun powder
Urine
Ice cream
Coca cola
How can you justify that air is a homogeneous mixture? Identify substances present

in it. (U.B+K.B)
AIR IS A HOMOGENEOUS MIXTURE

Justification:

Air is a homogeneous mixture because it has uniform composition throughout. Adr—. 1 1
consists of different gases having a uniform composmon i.e. 7ala_nitrogen, 1%
oxygen, 0.9% argon, 0.037% carbon dioxidig alona witr"otries, n nol~= gaucs 1r"f VR{er
vapours. These gases have their |d~n1 ty ant! caif b ¢ epar atao -

Name the elements represented-ty the Teiiov /g, sy bol

Hg, Au, F' NI Co \_N, Sn, NG/ BA, Bry 3|

mmmu!n ]

(K.B)

S
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iv. Name a solid, a I|qU|d and a gaseous element that exits at the room temperature.(K. B)
Ans: Names of elements in solid, liquid and gaseous state, at room temperature;
e Solid : Iron, gold, silver etc. ) I
e Liquid ; Mercury, bromine etc. '
o Gas : Hydrogen, oxygen;niirojen ¢te.
V. What elements do the following=goripaurids ‘contain® Sugar] ommon salt, lime
water and chalk. (K.B)
Ans -

tﬁ\‘h\\\lm

N Sugar, | | '[-Caroon (C), Hydrogen (H), Oxygen (O) CsH1206

J'. N ll_Common Salt | Sodium (Na), Chlorine (CI) NaCl
Lime water Calcium (Ca), Oxygen (O), Hydrogen (H) Ca (OH),

Chalk Calcium (Ca), Carbon(C), Oxygen (O) CaCOg3

1.2.2 ATOMIC NUMBER AND MASS NUMBER

Q.1  Define atomic number and mass number. Explain with the help of examples. (U.B+K.B)
Ans: ATOMIC NUMBER
Definition:
“The number of protons present in the nucleus of an atom of the element is called atomic number.”
Representation:
It is represented by symbol 'Z":
Explanation:
As all atoms of an element have the same number of protons in their nuclei, they have the
same atomic number. Hence each element has a specific atomic number termed as its
identification number.
Examples:
All hydrogen atoms have 1 proton, their atomic number,
All carbon atoms have 6 protons, their atomic number,
All oxygen atoms have 8 protons, their atomic number,
All sulphur atoms have 16 protons, their atomic number,
In a neutral atom: Atomic number = Number of protons
MASS NUMBER

6.

n NNNN
C'—‘POFD!—‘

N mber ofeiectrons

Definition: ' | [ ¢ ~—
“The sum of number of protons(aiid nPHtm 1S plesmt in tre nucleu gf an atom is
called mass number.” { - |
Regresen*auon ) VOOV
It is representesaov syr.ho A' hY, \
Explanmation:| | T
Mags number'=, Number Uf protons + number of neutrons
- (FoJtas dalcylated-asTA = Z + n where n is the number of neutrons. Each proton and neutron
- J o) hhsEnerunit of mass.
nA s~ Examples:
Hydrogen atom has one proton and zero number of neutron in its nucleus, therefore mass
number of hydrogenis: A=1+0=1
Carbon atom has 6 protons and 6 neutrons, hence its mass number is A=12.
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Q.2

Ans:

Representation:

By convention, the mass number is written at the top left corner of the_symbol of the

atom and atomic number is written at the bottom left corner. AX

Examples:

2C, ®Nacetc.

1%,

— Number ¢f ]’_.\I_u?ﬁ?ﬁ—r_ﬁ—aﬂc_ﬁ | = Mass

_____ - _-':r)t_or s_‘Jh '\Ie Ltrons Number Z | Number A

[ Hyc u’Z]“n L 0 1 1

[ Cartory | [ L6 6 6 12

(S Nitrogen' — [ 7 7 7 14

' ["Cxygen 8 8 8 16

Fluorine 9 10 9 19

Sodium 11 12 11 23

Magnesium 12 12 12 24

Potassium 19 20 19 39

Calcium 20 20 20 40
Table: Some Elements Along With Their Atomic Numbers and Mass Numbers

Explain the relative atomic mass and atomic mass unit.
Relative Atomic Mass (Ay):

“The average mass of atoms of an element as compared to 1/12™ (one-twelfth) the mass
of one atom of carbon-12 isotope is called relative atomic mass .

Examples:

e A, of carbon =12 amu

e A of oxygen =16 amu

Isotope: “Atoms of an element having different mass number but same atomic number .
Representation of atomic mass as relative atomic mass:

The mass of an atom is too small to be determined practically. However, certain
instruments enable us to determine the ratio of the atomic masses of various elements
to that of carbon-12 atoms. This ratio is known as the relative atomic mass of the
elements. The standard of relative atomic mass is based on carbon-12 standard; the

(DGK 2016)(U.B+K.B)

mass of an atom of carbon is 12 and 1/12th of it comes to be one. \/\/hen e O e iy ||

atomic masses of other elements with carbon-12 atomh, ~..e\, ale =xprﬂotﬂd as felmvui
atomlc masses of those elements i ! A
“The urit 0N relatlve AOTIC Foash iy Cc;tfled ftomu neuss unit.’
Atomnﬂ_agyﬂt_ Vo .“* -

“One aipmit rwass uiit) 9.1, 14 the mass of one atom of carbon 12. The atomic mass
HII‘M is allbraviztéd as amu.’
£n"datomic mass scale, the atomic mass of carbon-12 is taken as 12.00 amu.

1lamu= éx mass of carbon-12 atom

1 amu = 1.66 x 10%'g
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Atomic Masses of Subatomic Particles:

e Massofaproton = 1.0073 amu or  1.672x 10'?4g
e Mass of a neutron = 1.0087 amu or 1.674.x 10/ €
e Massofanelectron= 5486 x 10*&mu  or 9,405 %10 29

""‘F-'l O WASSINUMBER

Ans:

Ans:

Q.4

Ans:

u.'ﬁil STIONS

What 1= ‘."’]“. refative ath C Mass? Hn/v icis related to gram? (U.B+K.B)
RELATIVE ATOMIC MASS
-_I lition, '
T avarayémass of atoms of an element as compared to 1/12" (one-twelfth) the mass
2l one atom of carbon-12 isotope is called relative atomic mass.”
Unlt of Relative Atomic Mass:_ Its unit is atomic mass unit, with symbol amu.
Atomic Mass Unit: ““One atomic mass unit is 1/12" the mass of one atom of carbon-12".”
Representation in Grams: When this atomic mass unlt is expressed in grams it is.
1amu=1.66 x 10 g
Define atomic mass unit. Why is it needed? (U.B+K.B+A.B)
Definition:
“The mass equal to one twelfth (1/12") of the mass of a carbon -12 atom is called atomic mass unit.”
The atomic mass unit is abbreviated as amu.
1 amu = 1/12 x mass of C-12 atom
The mass of one atom of carbon -12 is 12 amu.

Need of amu:
It is the unit used for the relative atomic mass. It is used to compare masses of atoms.
How many neutrons are present in C-12 and C-13? (BWP 2017 G-11)(U.B)

NUMBER OF NEUTRONS IN C-12
Number of neutrons = Mass number — atomic number
=12 — 6 = 6 neutrons
NUMBER OF NEUTRONS IN C-13
Number of neutrons = Mass number — atomic number

=13 -6 = 7 neutrons
Give mass of proton and neutron in amu and grams. (K.B)
Answer given on pg # 18

1.2.2 ATOMIC NUMBER AND MASS NUMBER

N

W

=

MULTIPLE CHOICE QUESTIONS

1 amu (atomic mass unit) is equivalent to: : S R 5
(A) 1.66x10**mg  (B) 1.66x10,%'g | (m 1 65310 ”9 AN (Du smt g~

The mass of one molecule-cf waterss: AAEE (K.B)
(A) 18amu (B) : 8(1 7 ((.) 1¢ mq S { I'J) 18kg

Mass ¢fan electrnn s 1 W (LHR 2014)(K B)

(A) 5.486X10 Tamy (®) 10 «xf@\ b —(C) 1.67x10 % g (D) 1.677x10%* g
Mass o7 pmtcr is equivalerit to:—— (K.B)
(A)3.672x10 " Marnu.£3516.72x10** g (C) 1.672x10* g (D) 1.672x10%* g

P .)ﬂ imich-onelcEihe following is a molecular mass of O, |n amu’> (LHR 2014)(U. B+K. B)

M52 amu (B) 53.12x10**amu (C) 1.92x10 *amu (D) 192.64x102* amu
Atomic number is represented by: (FSD 2017 G-11)(K.B)
(A Z B)Y ©A (D) a
Element with least atomic number is: (K.B)
(A) Carbon (B) Sodium (C) Hydrogen (D) Helium
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NUMERICAL EXAMPLE 1.1

How many number of protons and neutrons are there in an atom having A =,7322

and Z = 92. L () 3+A.R)
NUMER'CAL -
Solution:
Given Data: '
Atomic mass Ar=/238
AHhmic numsher 2292 !
To Finr!__
Nuarberiof nuwrcns, = ?
Calglations:
Number of protons = Z = 92
Number of Neutrons = A-Z
= 238 - 92
= 146

Result:

‘ The number of neutrons and protons is 146 and 92 respectively. ‘

Ans:

Ans:

iv.

Ans:

How many amu 1 g of a substance has’) (U.B)
As lamu —166x10 ‘g

1.66 x 107 *9 =1lamu

19 1

= ————- amu
1.66x10°
1g = 6.02x10% amu
Is atomic mass unit a SI unit of an atomic mass? (K.B)
Sl unit for the mass of a substance is kilogram. As an atom is too small to weigh in kg
therefore, atomic mass is stated in very small unlt | e. atomic mass unit.
1amu =1.66 x 10 g
What is the relationship between atomic number and atomic mass? (U.B)
A=Z+n
Define relative atomic mass.
RELATIVE ATOMIC MASS
“The average mass of atoms of an element as compared to 1/12™ (one-twelfth) the mass
of one atom of carbon-12 isotope is called relative atomic mass”.

Examples:

A, of carbon _ = 12 gyt 0 (KB

Q.1

Ans:

u.i.-

Define the chemlcal formu Ia V\/m Cowr e’ SUeps 1:) White chemibal formula.
. (DGK 2017-G-11)(U.B+K.B)

Definit] orw | '

“Rexreseritation cf an e‘c.nent or a compound in terms of symbols is called chemical
verila -
. 11_ Xal nh.ea

e Chemical formula of aluminium sulphate: Aly(SO4)3

e Chemical formula of calcium phosphate: Ca3(POy)2

e Chemical formula of chlorine: Cl,

e Chemical formula of water: H,0O
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Q.2

Ans:

Q.3

Ans:

0}

Steps to Write Down Chemical Formula:

(i) Side-by-side: Symbols of two elements are written side- by-5|de in_the order af
positive ion first and negative ion later. [

(ii) Valency of ions: The valency of each-ign is writtzii-on e r*qht tos co*m* of IS
symbol, e.g. Na*, Ca**,Cr** and 10%.

(iii) Cross-exchange method Thisszient y Ji ec,rﬁ 1onis brou nt.1o thelower rlght corner of
otherign’ )ycroqq exciiargelmethod 2ig "Ma* i -Na Cl—, NaCl  Ca*?Cl-, Ca*0O%

\ it et

S Na*iL Cl

Na; C|1
NaCl

(iv)Offset: If the valencies are same, they are offset and are not written in the chemical
formula. But if they are different, they are indicated as such at the same position
Example:

e In case of sodium chloride both the valencies are offset and formula is written as NaCl,
e Calcium chloride is represented by formula CacCl,.

(v) Radical: If an ion is a combination of two or more atoms which is called radical, bearing
net charge on it. e.g. SO4* (sulphate ion) and PO,> (phosphate ion) then the net
charge represent the valency of the radical writing the negative radical within
the parenthesis.

Examples:
e Chemical formula of aluminum sulphate is written as Al,(SO4)3
e Calcium phosphate as Caz(POa).
What is the significance of chemical formula? (SGD 2017G-1)(U.B+K.B)
SIGNIFICANCE OF CHEMICAL FORMULA
The significance of chemical formula is as follows:

e It represents the name of the substance e.g., H,O (water)

e It tells the name of the elements as present in the compound.

e It indicates the mass of an element or a compound in amu or grams. .

e [t also represents one mole of the molecule or formula unit in the balanced cherwf‘al equaﬂr)r.

e Itisin fact one molecule or formula unit of the substance—, [ [*~ .

Define empirical formula. Describe th: ¢mpirical Tormuli, of nmc Anﬂ 0o 1ent

compounds. . L (BWP D036, SWVIL 201617 DGi<2017)(U.B+K.B)
EM ;;I;Q'Lz'iﬁ\_'g A w

Definitior

“4 fo,,fru:z that. md#catev ﬂe éﬁlol‘Sl v\/hole number ratio of atoms of different
elemems u=se| it naco nw:nd Is called an empirical formula.”

NP 1_ nan: .eal formula of a compound is determined by knowing the percentage composition

or a'compound.
Empirical Formula of Covalent Compounds:
“It is simplest whole number ratio of atoms of each element present in a compound”
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(ii)

Q4

Ans:

Examples:
e The covalent compound silica (sand) has simplest ratio of 1:2 of silicen and OMyGER
respectively. Therefore, its empirical formula is SiO,.
Silica or sand (silicon d|0X|de) % Shi | |
p AR AV
Thus empirical formule of sitij¢ = Sicy

e Glucale nas simntest vauo'a:2;1'of! Lar un hyeiogen and oxygen respectively. Hence
its esipirical fcmura SVCHC

ulucose = C:H:O

6:12:6

JhN = 1:2:1
Thus empirical formula of glucose = CH,0O

Empirical Formula of lonic Compounds:

The ionic compounds exist in three dimensional network forms. Each ion is surrounded by
oppositely charged ion in such a way to form electrically neutral compound. Therefore, the
simplest unit taken as a representative of an ionic compound is called formula unit.
Formula Unit:

“The simplest whole number ratio of ions, as present in an ionic compound is called
formula unit.”

In other words, ionic compounds have only empirical formulae.

Examples:

e Formula unit of common salt consists of one Na" and one CI” ion and its empirical

formula is NaCl.

e Formula unit of potassium bromide is KBr which is also its empirical formula.

What is molecular formula? Write down the relationship between molecular and
empirical formula. (MTN 2016)(U.B+K.B)

MOLECULAR FORMULA

Definition:

“A formula that indicates actual number of atoms of each element present in a

molecule of that compound is called molecular formula.”

Examples:

Molecular formula of water, benzene, chlorine and sulphur are H,0O, C6H6, Cl, and Sg

respectively. :

Derivation of Molecular Formula: Yl

(Relationship between molecular formula and enr‘-'lcﬂ crrmn) [ &)

Molecular formula is deriviec, from nmpmcal fotmilg by/the fplbw n(, relatlonshlp
Moleculay fnrm.na-- n <(‘:r1 )n.\,al ferinuia) |

1%,

\ |-nu'euuiarformulamass
\.. -
empirical formulamass

A Im (ctler .ormula of a compound is determined experimentally. The value of ‘n’> may

we 1,2, 3,4,5, 6and so on.

Examples:

Molecular formula of benzene is CgHg which is derived from the empirical formula CH
where the value of n is 6.
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Q.5

Ans:

Explanation:
e The molecular formula of a compound may be same or a multiple of th@ sripivical ferpla:

e A few compounds having different empirical and molecuiat fo. nhuj aP

e Some compounds mayv.-have saine RrIP; ricel ArG, o’ eculur ‘orradla e.g water
(H20), hydrochloric azid (M€ )(t ] /
Tabler Compaarics. with their empirical qhd #nolecular formulae:

' Hydrogen peroxide HO H,0,
Benzene CH CeHs
Glucose CH-,0O C6H|206
Describe molecular mass and formula mass in detail. (U.B+K.B)

MOLECULAR MASS

Definition:
“The sum of atomic masses of all the atoms present in one molecule of a molecular
substance is its molecular mass.”
Examples:
e H,O =2(1amu) +1(16 amu)

=2x1+16

=2+16

=18 amu
e Molecular mass of carbon oxide (CO,) is 44 amu.
e Molecular mass of chlorine (Cl) is 71amu. _ — % |

FORMULAMSS N

Definition: \ ( \

“The cum 01, afnr.m mas »(S of I thm atun‘Q Jresent in one formula unit of an ionic
compound is il ll(dfo mula) musu

Sarfp ioni¢ ‘om')o ingds that form three-dimensional solid crystal, are represented by their

A 'l(mr_u aeEats. Formula mass in such cases is the sum of atomic mass.

Examples:
e Formula mass of sodium chloride is 58.5 amu.

e Formula mass of calcium carbonate is 100 amu.
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12.

1.2.4 HOW TO WRITE CHEMICAL FORMULA?

1.2.5 MOLECULAR MASS AND FORMULZA

Write down empirical foriula of sit¢a 2na glm 0S”. (GRIW 2017 G-1)(U.B+K.B)
Answer given on pg # 20 ' _ '

What iSTiriolacilaiw=iass? (Give ene eyiempie (GRW 2016 G-1)(K.B+A.B)
Answergiwan'on |ig'# 22 |

Define tormuiauiit. (K.B)

m il er giveron'py # 21
.2.4 HOW TO WRITE CHEMICAL FORMULA?

1.2.5 MOLECULAR MASS AND FORMULA MASS

MULTIPLE CHOICE QUESTIONS

Aly(SOy); is the formula of: (K.B)
(A) Aluminium sulphate (B) Aluminium phosphate

(C) Calcium sulphate (D) Calcium phosphate

The valency of ion is written on: (K.B)
(A) Top left corner (B) Top right corner

(C) Bottom right corner (D) Bottom left corner

CaO is the chemical formula of: (K.B)
(A) Lime stone (B) Lime water (C) Caustic soda (D) Quick lime
Which one of the following shows the simplest whole number ratio of atoms in a
substance? (U.B+K.B)
(A) Molecular formula (B) Empirical formula

(C) Chemical formula (D) Covalent formula

Chemical formula of washing soda is: (K.B)
(A) Na,CO3.H,0 (B) Na,C0O3.10H,0 (C) Na,CO3.7H,0 (D) Na,CO3

The empirical formula of glucose is: (LHR 2015)(K.B)
(A) CH (B) CH0O (C)OH (D) H,0,

Which one of the following is empirical formula of benzene?
(LHR 2016, (LHR 2016G-I1, FSD 2017G-11)(K.E}

(A) CeHsO2 (B) CsH30 (C) CeHs L EeEs L
Silica is also known as: NN | A | A=Y
(A) Silicate (B)Clay ™ ('3; safd | | | (D) Sulnkiaie
In silica the ratio of siliccn Lind oxyuen atamrsiis) oL LY . (K.B)
(A)2:2_ — (2) 1:2\ [ / A _XCh R e D) 2:3
Molar m-a 38 ST ua'ﬁ”y °x0"e&-4= in g;raw which one of the following is molar mass
of Oziri apus | | o (Ex-10)(U.B)
(A)@zamd | | L (B) 53.2x10 **amu

MELg2%28  amu (D) 192.64x10 % amu
The molar mass of H3zPOy is: (GRW 2017G-11)(U.B+K.B)
(A) 58.5¢ (B) 98¢ (C) 409 (D) 98amu
The formula mass of K,SOy is: (U.B+K.B)
(A) 174amu (B) 174¢g (C) 170amu (D) 170g
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14.

(A) Atomic mass (B) Mass number

(A) Gram formula mass
(C) Mole

The formula mass of an ionic compound expressed in grams ¢a, led:

The sum of atomic mass of all the atoms in one formula unit of a substance called: (K.B)

(C) Formulamass (D) Atoriic mass-iiit-

115 D\
(T}

(B dremimorecular
(D) ALLST ihese

Y mam_m
 NUMERIEAL BDARBLEA2 = NUMERICAL EXAMPLELS |

Calzulata 1the malaciiae mass of nitric acid,

[N

NO:. (FSD 2016)(U.B+A.B)
NUMERICAL
Solution:
Given Data:

Atomic mass of H =1 amu
Atomic mass of N =14 amu
Atomic mass of O = 16 amu
To Find:
Molecular mass of HNO3 = ?

Calculations:
Molecular mass of HNO; = 1(atomic mass of H) +
(atomic mass of N) + 3 (atomic mass of O)

=1+ 14+ 3(16)
= 63 amu
Result:
The molecular mass of nitric acid is 63 amu.

Calculate the formula mass of potassium

sulphate (K,SO,) (U.B+A.B)
NUMERICAL

Solution:

Given Data:

Atomic mass of K =39 amu

Atomic mass of S = 32 amu

Atomic mass of O =16 amu

To find:

Formula mass of K,SO, = ?

Calculations:

Molecular mass K,SO, = 2(atomic mass of K) +
1(atomic mass of S) + 4 (atomic mass of O)

= 2(39)+1(32)+4(16)
= 78+32+64
=174 amu

Result:
Thus formula mass of potassium sulphate is
174 amu.

1.4 TEST YOURSELF

What is the relationship between empirical formula and molecular formula?

W 21 (U5 ?\'

The molecular formula is derived from emjiirical formuia oy th° fon owi 1g relaiin SRIP.

(U.B)

Ans

Molecular formula = n x (gvipirical-£hrmaia) |

Where nis 1, 2, 3, and so on. |
ii. D|ffer»n;|dte buweer. QMo rl"al\‘iQ it Aiid formula unit?
Ans

The difierances betv edn’ lemyiricali formula and formula units are given below:

Y ml“ {dicicaT Formula Formula Unit
N

Definition

elements present in a compound.

e Empirical formula is the simplest whole
number ratio of atoms of different

e The simplest whole number ratio of
ions as present in the ionic
compound is called formula unit.
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Ans:

Ans:

Ans:

Vi.

Ans:

Example

e The empirical formula of glucose | e The formula unit of segicm chln“d ]
(CeH1206) is CHO0. isNaCl. - Jy |

e Both covalent and ipnic coi ApRING | ¢ | Gnly icnic tempounds have formula
have c...0|r|cal formula! \\ N LNt
How cfrfr?ulﬁm?rﬂTte—n—eint;Tnolecular formula and empirical formula? (U.B)
DIFFERENTIATION
The (Jlffe re e Leiween empirical formula and molecular formula are as follows:

u > Empirical Formula Molecular Formula
e Empirical formula is the simplest | e The formula that shows actual number
whole number ratio of atoms of of atoms of each element present in a
different elements present in a molecule of that compound is called
compound. molecular formula.
e The Empirical formula of glucose | e The molecular formula of glucose is
(Csleoe) is CHZO. C5H1205.
e It is determined on the basis of |e Itis derived from empirical formula by
percentage  composition of a the following relationship.
compound. e Molecular formula=n x empirical formula.
e It can be written both for ionic and | e It can only be written for molecular
molecular compounds. substances i.e. elements and compounds
Identify the following formulae as formula unit or molecular formulae: (U.B)

H207, CH4, CsH120s, C12H22011, BaCO3, KBr
IDENTIFICATION OF FORMULAS

Molecular Formula | Formula Unit Empirical Formula
H,0, BaCO; BaCO;
CH, KBr KBr
C6H1206 CH4
C12H2,014

What is empirical formula of acetic acid (CH;COOH)? Find out its molecular mass. (U.B+A.B)
EMPIRICAL FORMULA

Acetic acid (C,H40,) has simplest whole number ratio CH,0. Thus emplrlcal formula of A\ *'

acetic acid is CH»0.
Molecular mass of acetic acid:

(CH3COOH) = 1(12) + 3(1) F1712) +(15) '+-1(;.e-) +.'1('1j._’ O NO=
= 12+0+732+]18- 16+ 1 R e
= 160ami ) [ \ |
Calcula,te e formuIP masses of Naxs04, 2 noO4 and C,uCO3. ' (U.B+A.B)
. __&mf_ MASSES
-\|c2>o4_ e L 2023v441(32) + 4(16)
TRIRRE 46 + 32 + 64
1A ' = 142 amu
s Czeso, = 1(65) + 1(32) + 4(16)
, = 65 + 32 + 64
= 161 amu
CuCOs; = 1(63.5) + 1(12) + 3(16)
= 63.5+12 +48
= 123.5 amu
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1.3 CHEMICAL SPECIES

1.3.1 IONS (CATIONS AND ANIONS), MOLECULAR IONS AN 3_ AREERA ;g_-;ﬁ"n"
Q.1  Write a note on ions. Explain its types. - A Y BEES
OR

What is difference betwezn catior=snd anion? | /(GRW 2016 G-1)(U.B)
Ans: IUNs

Definitior.
“An atoim prigroup of aterashaveng a charge on it is called ion. The charge may be
positive'oririegafive. !’

. TYPES OF ION
J NINIAY Yer? e two types of ions:
| e Cations
e Anions
Cations:
“An atom or group of atoms having positive charge on it is called cation”. e.g. H" , Na*, Ca?*
Formation:
The cations are formed when an atom loses electrons from its outermost shell.
Examples:
The following equations show the formation of cations from atoms.
Atoms Cations
H ———  H'+1le
Na —— Na® + le
Ca. —> Ca¥+2e
Anions:
“An atom or a group of atoms that has a negative charge on it, is called anion. "e.g. CI*, 0%, H".
Formation:
Anion is formed by the gain or addition of electrons by an atom.
Examples:
Following examples show the formation of an anion by addition of electrons to an atom.
Atoms Anions
H+ 1le  — H
Cl+ 1le e — CI
O+2¢ — 0"

Q.2  What is the difference between atom and ion: - i .
(RWP 2016, 7 G-1L M ’017, DLI\ZM? G R V-201745 mu B)
AnNs: ' DIFFS ERENTIATION

The differerces between.athm; angi ivn'are s fo Iows

f S T—
‘mmxm

Definition

_ » “i“ a“n»t) rcle of an element. e |t is the smallest unit of an ionic
NTRNN ' compound.

Existence
e It can or cannot exist independently and e It cannot exist independently and is
can take part in a chemical reaction. surrounded by oppositely charged ions.
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Charge ‘
e ltis electrically neutral. e It has anet charge (elthﬂ' '|er1a1 Ve o i
posmve) on it~ \ :
_ “Examele A=~

. CA T A e AR L [
Q.3  Write@d rmte on-iotestla r?)_n__ L W\ S (BWP 2016)(U.B+K.B)

Ans: AIRARREIL O._:CULAR ION
- efitition, \
; J .. [ | SCH mo.ccu_lar ion is a spec_ie having positive or_negative charge on it. When a molecule
= loses or gains an electron, it forms a molecular ion.”

Types of Molecular lons:

Molecular ions are of two types:

(i) Cationic molecular ion

(it) Anionic molecular ion

Note: Cationic molecular ions are more abundant than anionic molecular ions.

(i) Cationic Molecular lon:

“The molecular ions which carry positive charge are called cationic molecular ions”.
They are formed by losing of electron.

Examples:

N2+, He+, CH4Jr etc.

(if) Anionic Molecular lon:

“The molecular ions which carry negative charge are called anionic molecular ions.
They are formed by gaining of electron.

Examples:

N, O, etc

Generation or Formation of Molecular lons:

2

When gases are bombarded with high-energy electrons in a discharge tube, they ionize to
give molecular ions.

Q.4 Differentiate between molecule and molecule ion. (FSD 2016, GRW 2016 G-11)(U.B)
DIFFERENTIATION
The differences between molecule and molecular ion are as follows:

Molecule e
~Definitiol :_'_'__"'_- BT
e It is the smallest particle of subslrm‘e '_ ithis formell By fatn o Ioss of electrons by
which can exist mdependenty and; 5‘10'\ _ amo.ctull

all the plDD&Tt'Q“f Cf —that <u stance’
(elementcucmmund\ ke

_________ - Charge
Il _r_u._._a;_/\ E_a‘f_r’lF e o.i | » It can have negative or positive charge.
NI INL Formation
e |tis formed by the combination of atoms. \ e Itis formed by the ionization of a molecule.
Stability
e Itisa stable unit. \ e Itis a reactive specie.
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Q.5

Ans:

Q.6
Ans:

Q.1

Ans:
|
AN

ANS:

Q.4

Ans:

Explain free radical in detail. (SWL 2016,17)(U.B+K.B)
FREE RADICALS -

Definition:

“Atoms or group of atoms possessmg odd number of (unra..ﬁd) electy or*o are, cal ch TS
radicals.” ;
Representation: '

It is represented by putting'a do aubr ! I‘e rymba of *n elamerit
Examr'res .

CI', H'-GF, TH3 <tc.

Formauon '

Free radicels ate, ghnerated by the homolytic (equal) breakage of the bond between two

w ns yvebier tiey absorb heat or light energy.

Molecules Free radicals

cl, —— 2CI

CH, —— HC +H

Reactivity:
A free radical is extremely reactive specie as it has the tendency to complete its octet.
CI 2 sun light 2CI'
CH4 sun light CH3. + H'
Difference between ion and free radical. (SGD 2016,17)(U.B)

DIFFERENTIATION
The differences between ion and free radical are as follows:

lons Free Radicals

Definition
e These are the atoms which bear some | e These are the atoms that have odd
charge. number of electrons.
Existence
e They exist in solution or in crystal | ¢ They can exist in solutions as well in
lattice. air.
Effect of Light on Formation
e Their formation is not affected by the | ¢ They may form in the presence of
presence of light. light.
Example

. ™
AI¥, 0% e CINCHy  — [ [~= '\ [[ L\

Define nmnc niarlibn ‘andhiow eretiiey generated’? (U.B+K.B)
Ansier jiven an pJ 0

s Vigst ¢ the uiiiverse exists in which form of matter?(Do you know Text Book Page. # 16)(K.B)
Sefine free radical how are they generated? (LHR 2017 G-11)(U.B+K.B)
Answer given on pg # 28

Difference between atom and ion. (U.B)

Answer given on pg # 26
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10.

1.3.1 IONS (CATIONS AND ANIONS), MOLECULAR IONS AND-EREE,

1.3 CHEMICAL SPECIES

SEANG L LE

RALEGHL

MULTIPLE CHOIGH QUESTONSHE

An atom or group of atoris havirig-nosiuive chalgi onitiis'callec': (K.B)
(A) Cation (B) AnioN _ (C) Muiectle (5) Atom

The symbol ofsxidride-radizal.is: : (K.B)
@ S\ (et © PO: (D) S:0:
\Wirich-oneictthe following is a reactive specie? (U.B)
&A) Molecule (B) Molecular ion (C) Compound (D) Formula unit

An atom or group of atoms having odd number of electrons is called: (K.B)
(A) Radical (B) lon (C) Free radical (D) Molecular ion
The removal of electron from an atom gives: (U.B)
(A) Cation (B) Anion (C) Molecular (D) Molecular anion
CHj, is an example of: (K.B+A.B)
(A) Free radical (B) Molecularion  (C) Cation (D) Anion

Which of the following specie is generated by heat or light? (U.B)
(A) lon (B) Molecular ion (C) Free radical (D) Molecule

Free radicals are generated by breakage. (U.B)
(A) Homolytic (B) Heterolytic (C) Unequal (D) All of these

It is a stable unit: (U.B)
(A) lon (B) Molecularion  (C) Molecule (D) Free radical
Which molecular ion is more abundant? (U.B)
(A) Cationic (B) Anionic (C)BothA & B (D) None

1.3.2 TYPES OF MOLECULES

Q.1

Ans:

Define and explain molecule and its types.

(BWP 2016, 17, MTN 2017, FSD 2017 G-1, BWP 2017 G-11)(U.B+K.E} n

| | -

MOLECULE

Definition: _ _ -
“It is the smallest particlelof|a subsiznse whidl, cﬁn’; et indler'en/feht and shows all the
propertiesai that substaace, (el2merit cr\a compound) ™ '

Formazen; || () 1L T )

A mleculd s idrmed hy ciiemical combinations of atoms.

4 ] TYPES OF MOLECULE

£n the Basis of Number of Atoms:
On the basis of number of atoms types of molecules are as follows:

(i) Monoatomic Molecule:
“A molecule consisting of only one atom is called monoatomic molecule”
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Examples:
The inert gases helium, neon and argon all exist mdependently in atomic-form.

(ii) Diatomic Molecule: [
“A molecule consisting of two atoms.is C’all”a d fomid moieiulz”
Examples: .
Hydror‘en ”‘.7) OXYAEN (Oz), chlarire (Clyj-andihyerogen chIoride (HCI).

_1 rolerule c.c Yo zutmg of three atoms is called triatomic molecule.”
Eixarnpies:
H,0, CO,, etc.
(iv) Polyatomic Molecule:
“A molecule consisting of many atoms is called polyatomic molecule. ”

Examples:

Methane (CH,), sulphuric acid (H,SO,) and glucose (CgH120s).

On the Basis of Types of Atoms:

On the basis of types of atoms types of molecules are as follows:

(i) Homoatomic Molecule:

“A molecule of same types of atoms is called homoatomic molecule.

Examples: consisting

Hydrogen (H2), ozone (O3), sulphur (Sg) and phosphorus (P4).

(ii) Heteroatomic Molecule:

“A molecule consisting of different kinds of atoms is called heteroatomic molecule.”

Examples:
COz, Hzo and NHs.

1.3.2 TYPES OF MOLECULES

Q.1

Ans:

_______ Defipition
e A m )hcc e thc_lrﬁu_ ?c‘mb type of | « A molecule consists of different kinds of
atorns i<, cé, Ihﬁd heasoatomic molecule. atoms is called a heteroatomic molecule.
NN Examples

SHORT QUESTIONS

Differentiate between homoatomic and heteroatomlc molnc ies. (l' =y
DIFFERENT IATION~ | "~ [~ -

The differences between hginoatorais! ans uetematomlc maolec uiﬁs are as 'rollows

-zmmmmuu

K '.Hydrogen (H2), Oxygen (O3) and |e CO,, H,0 and NH;
sulphur (Ss)

e These are molecules of elements. e These are molecules of covalent

compounds.
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1.3.2 TYPES OF MOLECULES _
MULTIPLE CHOICE QUESTIONS

1. Which one of the following is triatomic malecule? - i15.B)
(A) H2SO4 (3\1 2
(C) CO, ' - (D HCy _

2. Which one-af the followiriy Is a giqtcraic mol2euie? {GRW 205, RWP 2017 G-11)(U.B)
(A) H5C4 (B, CsHs
(C) HG (D) CO

3. Which oni of tine following is not triatomic molecule?

_ (GRW 2016, LHR 2017 G-I, GRW 2016 G-11, RWP 2017 G-11)(U.B)

1A H: (B) Os
) H.0 (D) CO;

4, P4 is an example of: (U.B)
(A) Diatomic molecule (B) Homoatomic molecule
(C) Heteroatomic molecule (D) Monoatomic molecule

5. If molecule consist of two atoms is called: (U.B+K.B)
(A) Diatomic (B) Monoatomic

iCi Poliatomic fDE Triatomic

Identify among the following as diatomic, triatomic or polyatomic molecules: (Z.B+A.B)
H,SO4, Hz, CO,, HCI, CO, C¢Hs, H,O

i

Ans: IDENTIFICATION
Diatomic molecules: H,, HCI, CO
Triatomic molecules: CO,, H,0O
Polyatomic molecules: H,SO4, CeHe

ii. Identlfy among the followmgs as cation, anion, free radical, molecular ion or molecule: (¥.B+4.B)
Na*, Br*, N,*, Ny, Cly, CO5%, H, 05, O

Ans: IDENTIFICATION
Cation: Na'*

Anion: H-, 0%, COs*
Free radical: Br*

Molecular ion: N;

Molecule: N,, Cl,, O,

1.4 GRAM ATOMIC MASS, GRAM MOLECULAR MASS AND

GRAM FORMULA MASS ___. (" =)

Q.1  Write a note on gram atomic mass, gran nioleculai INdss, aid, gam fof Ul NT&SS.
. (RWP Z6i7 G-1)(U.B+K.B)

Ans: QRAMATQI\/I(‘nl’L&SgR’\I\’IALCMQR MSLE) |

“The ateriic mass-of ar glee: J\E’X[MGSSCJ in-grdms is called gram atomic mass or
gram “zpin. L |s diso, calln,!a‘r’\
Mass of element

Atomic mass of element

NHIn Jer'of-gram a_hrn-s of element =
h I' . 4

(%] 'Examples:
e 1 gram atom of hydrogen =1.008 g = 1 mol of hydrogen atom
e 1 gramatom of carbon =12.0 g =1 mol of carbon atom

It means that 1 gram atom of different elements has different masses.
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GRAM MOLECULAR MASS
“The molecular mass of an element or a compound expressed in grams.iccalled grami—
molecular mass. or gram molecule. It is also called a mole.” '

Examples:
e 1 gram molecule of wétes = /189 ¢ '= " 1\m9i of watar
e 1 gramTmolecule of:-,80; =1 9¢.0 g \=1xior of sulphuric acid

Mass of substance
Molecular mass of substance
CRAM FORMULA MASS (GRAM FORMULA OR MOLE)

“'Hie formula mass of an ionic compound expressed in grams is called gram formula
mass or gram formula. This is also called a mole.”

Examples:

e 1 gram formula of NaCl =58.5g =1 mol of sodium chloride

e 1 gram formula of CaCO3; =100g =1 mol of calcium carbonate

1.4 GRAM ATOMIC MASS, GRAM MOLECULAR MASS AND
GRAM FORMULA MASS

SHORT QUESTIONS

e Nurhb?i o7 grami mpleciiiesiofa substance =

Q.1  Define gram atomic mass and give example. (K.B+A.B)
Ans: Answer given on pg # 31
Q.2  Define gram molecular mass and give example. (K.B+A.B)
Ans: Answer given on pg # 32
Q.3  Define gram formula mass and give example. (K.B+A.B)

Ans: Answer given on pg # 32
1.4 GRAM ATOMIC MASS, GRAM MOLECULAR MASS AND

GRAM FORMULA MASS

MULTIPLE CHOICE QUESTIONS

1. The molar mass of H, SO, is: (GRW 2016) (LHR 2015)(K.B+U.B)
(A) 98¢ (B) 48amu - )
(C) 4.8¢ —(D) 98amu—~ "\ N -

2. The mass of one molecule of H,@ ig: AARRY . kLERZ015)(K.B+U.B)
(A) 18amu__ N/ (ED\1€grn |
©185) |\ ~ | LN N 8kg

3. 36 g of T/vet_er 19 eqCaI'te: VL) T (U.B)

@) malel | (B) 2 mole

NN ) (D) 1.5 mole

" 1 mole of CaCOs is equal to: (U.B)
(A)585¢g (B) 100 g
(C)99¢ (D)50g
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1.5 AVOGADRO’S NUMBER AND MOLE -

Q.1 Explain the Avogadro’s number. U Wr207 6)(|J 5+..B)
Ans: AVOGADRO'S-MUMBER f =N
Introduction: _ ' |
It is a huge number. It was sugaest=u by am Itaiiai spidritist Araelo)
Avagadro. ) /
Defini:ien:
“The anl‘eT Lf pati "Iea in Or:e-maie of a substance is called Avogadro’s
ramilbler Amaedo Avogadro
: Reciesoraation and Numerical Value: S:,ﬁ,;isfc)hv;?:r
J . Avogadro’s number is represented by symbol ‘Na'. Its numerical | He is famous for
value is 6_02><1023_ molecular theory
Explanation: . e
In simple words 6.02 x 10°° particles are equal to one mole as | in tribute to him,
twelve eggs are equal to one dozen. To understand the relationship | the number of
between the Avogadro's number and the mole of a substance. :f;lt:c'j;ﬁatlg:‘:)m
Relationship Between Avogadro’s Number and Mole: mole of a
e Gram atomic mass of C = 12g = 1 mole of C = 6.02 x 10* atoms of C substance
e Gram molecular mass of H,O = 18g = 1 mole of H,O = 6.02 x | 6:02x10”isknown
10% molecules of H,0 25 the Avogadro’s
e Gram formula mass of NaCl = 58.5g = 1mole of NaCl= 6.02 x
10? formula units of NaCl.
Importance of Avogadro’s Number:
In chemistry we deal with substances which are composed of atoms, molecules or
formula units. The counting of these particles is not possible for the chemists. The
concept of Avogadro's number facilitated the counting of particles contained in the given
mass of a substance. Avogadro's number is a collection of 6.02 x 10% particles.
Explanation:
For further explanation about number of atoms in molecular compounds or number of
ions in ionic compounds.
Examples:
e One molecule of water is made up of 2 atoms of hydrogen and 1 atom of oxygen, hence 2‘ =3
6.02 x 10* atoms of hydrogen and 6.02 x 10%° atoms of oxygen fofistifiie one(rhok:
water.One formula unit of sodium chlorid? ¢onsists s ¢iné sodl. jin ien ard pne diorice lon.
So there are 6.02 x 10% rumber &f Na i5is end €.02 % 0P Qr joria i orie mole of sodium
chloride. Thus, the total rurber 61 iong ir(1'mals of MaCllis 12'54 x JF"’S or 1.204 x 10%,
Q.2 Defineing Ie and M'h:u 1Sthe *el tionglip-setvreen-mole and substance? (U.B+K.B)
4N Dh
Mole IS Sh unrt for he Gmm'm of a substance. Define it with examples. (Ex-Q.2)
Ans: ' “— MOLE (CHEMIST SECRET UNIT)

A JJNImu'}“

“I45nole is defined as the amount (mass) of a substance that contains 6.02 x 10%
number of particles (atoms, molecules or formula units) is called a mole.”
Quantitative Definition:
“The atomic mass, molecular mass, formula mass or ionic mass of a substance
expressed in grams is called a mole ”.
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-rmﬁm;mma.. ANt

Symbol:
It is abbreviated as “mol” when it is used as a unit.

Explanation:

Mass of a substance is either one of the following: atomic mesq, mokecular iNAss (v
formula mass. These masses are exnressed i atomic!riass-units (Qn‘u 2yt wiaen these
masses are expressed in.grams, fh 2y ard ciwled nclar'm asses, or moiar mass of a
substance.

Examp'es / -

Atemic mass ¢of cartor expesseu n g“cms =12g = 1mol of carbon
e Moiec!iiar rnads of HLO\exrressed in grams =18g = 1mol of water
e ilolecular mast ¢f414,50, expressed ingrams =989 = 1mol of H,SO,
¢ v Formulz iass of NaCl expressed in grams =58.5g = 1mol of NaCl

Keiationship Between Mole and Mass:
Known mass of substance

Molar mass of substance
Mass of substance (g) = Number of moles x molar mass
Relation between mole and particles:

Number of Particles of substance
Avogadro’s Number
Number of Particles = Number of Molex Avogadro’s Number

Number of moles =

Number of moles =

SUBSTANCE
* Compound

(Expressed in g)
3 6.02x10% (Contains) gram |
PR S
‘Atomic molecules molecular mass
. Formula
ass (is equivalent to) mass
(amu) ass
(amu)
(Expressed in g) (Expressed in g)
6.02x10” (Contains) gram 6.02x10* (Contains) gram
-— . —
atoms atomic mass formula units " [fozmula mass,
(is equivalent to) (is qull\"lL T10%, . -\' - LY
Figure: Summary Sh<ving a Relatlcmhlp Belw cei Subsia 1 ce md Moie

Q.1  What ig the relatipriship, between mole and mass? (U.B)
Ans:—, Answner Ulv=n chng #34
g "IM'r.Te LG ntltatlve definition of mole. (LHR 2016 G-11)(U.B+K.B)
OR

What is mole? And give examples. (LHR 2016 G-1)(U.B+K.B)
Ans:  Answer given on pg # 33
Q.3  Define Avogadro’s number and give examples. (LHR 2016 G-1)(K.B+A.B)
Ans: Answer given on pg # 33
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1.5 AVOGADRO’S NUMBER AND MOLE _

MULTIPLE CHOICE QUESTIONSrat

1. The number of particles in one mole of grsubstance,is callee | | ¢ (iUELY.B)
(A) Atomic number (B) Particle number «C) iAvbgad:¢’s mm)eJD IViess umber

2. Total number of ions in cne mels m NaCiis. ) (U.B)
(A) 12.04 707 jons £2). 1,204 ¥ 1% ionis _{(C! 8.045¢10% ions (D) 61.04 x 10% ions

3. The symbal ofi Avagadi-o's nv mber isr (GRW 2017 G-1)(K.B)
(A) Na (B A - (C) Ny (D) N

o] AW 6 TESTYOURSELF ]

J Ny Whrithi-cerm is used to represent the mass of 1 mole of molecules of a substance? (U.B)
2 ONE MOLE OF MOLECULE

Gram molecular mass or gram molecule is used to represent the mass of 1 mole of
molecules of a substance.
Example:
Mass of 1 mole of molecule of water is gram molecular mass i.e. 18 g.
ii. How many atoms are present in one gram atomic mass of a substance? (U.B)
Ans: NUMBER OF ATOMS
One gram atomic mass of a substance is expressed in grams. It is equivalent to 1 mole of
an element. Thus it consists of Avogadro’s number (6.02x10%%) of atoms.
iii. Explain the relationship between mass and mole of a substance. (U.B)
Ans: RELATIONSHIP BETWEEN MASS AND MOLE OF A SUBSTANCE
Given mass of a substance
Molar mass of a substance

Mass of a substance = Number of moles x Molar mass of a substance

Number of moles =

v, Find out the mass of 3 moles of oxygen atoms: (U.B+A.B)
Ans: NUMERICAL
Solution:
Given data:
Number of moles of O-atoms = 3mol
To Find:
Mass of 3 moles of O-atoms = ?
Calculations: - A
Mass of oxygen = Number @t inoles OlEE-mass, o. o). ygeh O Alc i
= noleL6ymol |
o\ )
Resul'r._";_ | ] . ' .
A L_mns_r_n_i‘ s of 3noles of oxygen is 48 g.
V. oW me ny nc IchIeJ of water will be present in half mole of water? (U.B+A.B)
VRN T NUMERICAL
SN solution:
' Given Data:

Number of moles of water = % mole
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To Find:
Number of water molecules = ?
Calculations:
Number of water mdlecules.: = N of raoles i Na
= E mgie x 6.02x10°
= 3.01 x 10% molecules
RResult:

3.01 x 10%° molecules are present in half mole of water.

1.6 CHEMICAL CALCULATIONS

1.6.1 MOLE-MASS CALCULATIONS1.6.2 MOLE PARTICLE

CALCULATIONS

Q.1

Ans:

How to calculate the number of moles and number of particles from known mass of
a substance. (U.B)

We can calculate the number of moles from given mass by using equation.

Known mass of a substance
Molar mass of a substance

MOLE-PARTICLE CALCULATIONS
In these calculations we can calculates the number of moles of a substance from the given

Number of moles =

number of particles. (These particles are the atoms, molecules or formula unit).

Given number of particles _ Given number of particles

Number of moles = = 5
Avogadro's Number 6.02x10

On rearranging the above equation we get, —1¢
Number of particles = Number of moles .02 x 1053~ NN | 7

_—

Molevmdlar,

/ ol e \ ! /I\/lolexNA\
o '/'-/ " \\
"/Iass ofid ub ~t5u u,e Number of particles
- \ Known mass / \ /
"Molar mass No. of partlcles

Summary of Molar Calculation
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1.6 CHEMICAL CALCULATIONS
1.6.1 MOLE-MASS CALCULATIONS1 6.2 MOL

ET.'E_'.E...J {L'{L'l

Q.1 How to calenlate numher ‘of particle; from. mass of-2 aunstance
(Remember pg. # 21)(U.B)
Never calculate the rt uanr of partlcles from mass of the substance or vice versa. Always
ek caiculeticritirough moles.
2.2 | v Hew ta'caiculate number of atoms in molecular compounds and number of ions in
' funic compounds. (Remember pg. # 21)(U.B)
ANS: ALCULATION OF NUMBER OF ATOMS AND ION
For calculation of the number of atoms in molecular compounds and the number of ions
in ionic compounds first calculate the number of molecules or formula units and then
calculate the number of atoms or ions.

NUMERICAL EXAMPLES

NUMERICAL EXAMPLE 1.4 | NUMERICAL EXAMPLE 1.5

Calculate the gram molecule (number of You have a piece of coal (carbon) weighing
moles) in 40 g of H3PO,. (UB+AB) | 9.0 gram. Calculate the number of mol of
NUMERICAL coal in the given mass. (U.B+A.B)
Solution: NUMERICAL
Given Data: Solution:
Given mass of HzPO, = 40g Given Data:
Molecular mass of HsPO, = 98gmol ™ Mass of coal (carbon) = 9g
To Find: To Find:
Number of moles (gram molecules) = ? No of moles of coal =?
Calculations: Calculations:
_ Massof substance -
Number of gram molecules = NIolar mass of substance Number of moles Known mass of substance
40 Molar mass of substance
98 _9
= 0.408 mol 12
Result: =0.75 mol

Therefore, 40g of H3PO, will contain 0.408 | Result:
gram molecule of H3POs. Thus, 99 of coakis u,,unc-le 1t A0 'W

NUMERICAL EXAMPLE 1.6 ¢ lﬂ*&'ﬁ;{ﬁm‘ Tl

Calculate the number of moles, numbziof | Therz are 3101 molecules of CO;
molecules and nuimber of atnm<_p._'€-seﬂl i [\prespat -1 & contah ver. Calculate the
grams of wa Lel e "QU.\QA.B, rivimber of moles and its mass. (U.B+A.B)
'ELL’_IE_FI_‘I': | e NUMERICAL

Solution: ARIRY 3! Solution:
Given Bakq: | ~iuan Mata-

. | THe Tiigwn niags-ot water = =69 Given Data:

.|| Mojarmass of Water (H,0) =18 g Number of molecules of CO, = 3.01x10%

To Find: molecules
Number of moles of water =7? To Find:
Number of molecules of water = ? Number of moles of CO, =?
Number of atoms of water =7 Mass of CO, =?
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result:

Calculations:
Number of moles of water = Known mass of substance
Molar mass of substance

=6/18
=0.33 mol
Number of molecules of water = Number of moIFs XINa
=0.33x6 0‘ x 10%2
=1.98 x107 mpleciles
Thus, the numizer cf mr‘.cuulns ~entairied in'6
grams of watziis £.981% 104, \As We kriow
1molecule of \,_m.te’ chrisists, 13 atoms,
therefoie;
NI oF attms-of water = 3 x 1.98 x 10%
=5.94 x 10% atoms

Number of moles, number of molecules and
number of atoms is 0.33mol, 1.98x10% and
5.94x10%, respectively, present in 6g of water.

Calculations:

We can calculate the number of molecules ¢f+
CO;, by putting the values-t2oration: |
Number of moles.sf21),'= K/ 10\" il rnolec liss '

AMOY: ‘adr9’s hanber

3.01x10%

6.02x10%
INLmoer of moles of CO, =0.5 mol
I'hen by putting this value in this equation we
get:
Mass of substance =
molar mass

Mass of CO, = 0.5 x 44

Mass of CO, = 229
Result:
Number of moles of carbon dioxide is 0.5

mol and its mass is 22g.

isuranei of nicle: df£0, =

number of moles x

1.6 CHEMICAL CALCULATIONS
1.6.1 MOLE-MASS CALCULATIONS1.6.2 MOLE PARTICLE

CALCULATIONS

MULTIPLE CHOICE QUESTIONS

The mass of 1.2 moles of H,SOy is:

(A) 989 (B) 1969 (C) 117.69 (D) 125¢

2. Which one of the following pairs has the same mass? U.B)
(A) 1 mole of H3PO4 and 1 mole of H,SO4 (B) 1 mole of CO and 1 mole of CO,
(C) 1 mole of O, and 1 mole of N, (D) 1 mole of O, and 1 mole if CO;,

3. There are 3.01x10% molecules of CO, present in a container. What is the number of
moles in it? (U.B)
(A) 22 mol (B) 0.5 mol (C) 1.7 mol (D) 2.2 mol

4, 9 g of carbon has number of moles: (U.B)
A) 0.75 mol B) 9 mol C) 0.5 mol D) 3 mol

How many atoms of sodium are present in 3 moles of sodium and what is the mass
(U.B+A57 |

of it?
NUMERICAL ;
Solution: .
Given Data: N )
Number of moles of sodiusi® _ i 3imol
To Find: ' '
(i) Nuzibér of atoms Ot seciu. Hih 3 mo'es ' = ?
(i) Mazz“pf 3, r10' &8 Of soqum = ?
Calculeticris:
_ (., Number ')f 2:011s puesent in 1 mole of sodium = 6.02x10% atoms
N | ML rpivei’ OT atoms present in 3 moles of sodium = 3x6.02x10% atoms
= 18. 06><102 atoms
= 1.806x10% atoms
(i1) Mass of substance = Number of moles of Na x molar mass of Na
= 3mol x 23gmol ™
=699
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Result:
1.806x10* atoms are present in three moles of sodium and |ts mass-is 699 I

How many atoms are in 1 amu and 1 g of hydrogen (H)? " [ | # o (_U._'B-'_A.E,‘
DL'MERLC:\_L_ A o
Solution:
Given Data '
Atomic masz of hydrogen ' . LN T N - ]
Molar mas’ cf l‘)'urogp"\ ' - Vho~= 1g
To Fina.
Number| ot atm sinfl A 1 g of hydrogen =?

Celclavion:
mfffm Thass of hydrogen = Molar mass of hydrogen
Number of atoms in 19 of hydrogen = Given mass A

Molar mass

= 19,6.02x107
19

= 6.02x10% atoms
6.02x10% atoms

Number of atoms in 1 amu of hydrogen

Result:
6.02x10% atoms are present in 1 amu and 1g of hydrogen.
How many atoms are present in 16 g of O and 8g of S? (U.B+A.B)
NUMERICAL
Solution:
Given Data:
Mass of Oxygen atom O = 16 g
Molar mass of Oxygen O = 16 g
Given mass of sulphur S = 8¢
Molar mass of sulphur S = 329
To Find:
Number of atoms in 16g of O = ?
Number of atoms in 8g of sulphur S = ?
Calculations:
Number of atoms of Oxygen = Given mass xN,
Molar mass
= 169 6. Gz ]"23
-y ) ____.-' J.CG h .| ) “'_
5 A B e slo“ bt
~ 1\ Numhei of atords Of tulbhuty, | &—= Mx .
AT S A T B N J\ " Molar mass
= 89 e02x10%
J s R 32gmol
N AV A = 1.505x10% atoms
Result:

6.02x10%® atoms are present in 16g of oxygen and 1.505x10% atoms are
present in 8g of sulphur.
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iv.

Ans:

Ans:

Vi.

vii.

Ans:

viil.

Ans:

-.l|d lmb'“ nf T.uuecules of CcO

Is the mass of 1 mole of O and 1 mole of S same? (U.B)

As Mass of 1 mole of O 169 _ —
Mass of 1 mole of S 329 ) ¥

Hence, the mass of 1 mole of O and 1 mole-=f S is not the sari=:, | 7 N

What do you mean by 1 atom of €-and 1grasiatom: of .27 A (U.B)

ONi= # TOMANDONE CGRAM ATCM\ O= €

1 atom of carbon means sit gl? smailest particle ¢f carbonawith mags-412 amu.

On thg Gtaer, hana -1 _aran: &ioin, meears J.Z olor 1 mole of carbon having 6. 02x10%

carbon ziurns. '

If 16g ¢f dxygen \O’]tc'll“‘ 1 mole of oxygen atoms calculate the mass of one atom of

oxrg=nmmam (U.B+A.B)

! NUMERICAL

Solution:

Given Data:

16 g of oxygen = 1 mole of oxygen atoms

To Find:

Mass of 1 atom of oxygen in grams = ?

Calculations:

169 of oxygen = 1 mole of oxygen = 6.02 x 10% atoms
Therefore, mass of 6.02x10% atoms of oxygen = 16g

16
6.02x10%
= 2.65x102% g
How many times is 1 mole of oxygen atoms heavier than 1 mole of hydrogen atoms? .B)
OXYGEN AND HYDROGEN
Mass of 1 mole of oxygen atoms = 169
Mass of 1 mole of hydrogen atoms = 19
Therefore, 1 mole of oxygen atoms is 16 times heavier than that of 1 mole of hydrogen atoms.
Why does 10 g nitrogen gas contain the same number of molecules as 10 g of carbon
monoxide? (U.B+A.B)
Given mass of substance
Molar mass of substance
10
28
0.35 mol
number of mole =
03"_‘Y6b’ xw 'y
2007 X107 “molctles~—

\ <~ 00 \Given'misg of st bstance
Number of moles of carboi) morokide \= SR

. VoSS s Molar mass of substance

Mass of 1 atom of oxygen =

Number of moles of nitrogen gas

Number of molecules of nitrogen gas (N2)

=il 11

-

28

0.35 mol

number of mole x Na
0.35 x 6.02 x 10%
2.107 x 10%® molecules

Hence it is proved that 10g nitrogen gas contains the same number of molecules as
10g of carbon monoxide because both gases have same molar mass that is i.e. 28g.

CHEMISTRY-9 40




Chapter-1 Fundamentals of Chemistry

ANSWER KEYS
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EXERCISE SOLUTION _

10.

11.

12.

13.

HEREBE™

MULTIPLE CHOICE QUESTIONSEE

Industrial chemistry deals with the manatécturing-nf compaunds:| _ '

(GRW 2016 (3-1, SGD 2017/GAl, BWF, 2016,G*, 11, 2027-G-11)(U.B+K.B)
(A) In the laboratory ' —(B).Cn migro <cole-
(C) On coximercial scals . D) Qn gesnomic scale
Whicli.one of iné foilpwirig cm b° )epa"-‘hu by physical means?

(BWP 2016, 17 G-11, SGD 2016 G-1)(U.B)

(A) Mixture, YL L3, :Iement (C) Compound (D) Radical
e mast abainaant element occurring in the oceans is: (K.B)
(B 2017 G-11, MTN 2016, 17 G-I, SGD 2017 G-11, SWL 2017 G-1l, RWP 2016, 17 G-I, GRW
2016 G-11, FSD 2016 G-I)

(A) Oxygen (B) Hydrogen (C) Nitrogen (D) Silicon

Which one of the following element is found in most abundance in the Earth's
crust? (MTN 2016 G-11)(K.B)
(A) Oxygen (B) Aluminum (C) Silicon (D) Iron

The third abundant gas found in the atmosphere is: (DGK 2017 G-11)(K.B)
(A) Carbon monoxide (B) Oxygen (C) Nitrogen (D) Argon

One amu (atomic mass unit) is equivalent to: (RWP 2017 G-1)(K.B)

(A)1.66 x 10%* mg (B) 1.66 x10*g (C).1.66 x 10%'g (D) 1.66 x 10 *%g
All of the following are triatomic molecule except:
(GRW 2016 G-11, RWP 2017 G-1, SGD 2017 G-I1, BWP 2016 G-l1, FSD 2016 G-1)(U.B)

(A) Hz (B) Os (C) H0 (D) CO;

The mass of one molecule of water is:(LHR 2016, 17 G-LII, DGK 2016 G-I, FSD 2016, G-IT)(K.B)
(A) 18 amu (B)184¢ (C) 18 mg (D) 18 kg

The molar mass of H,SOy is: (LHR 2017 G-1, GRW 2016 G-1, MTN 2016 G-1)(U.B+K.B)
(A)98g (B) 48 amu (C)4.8¢ (D) 98 amu

Molar mass is usually expressed in grams, which one of the following is molar mass
of O, in amu? (U.B)
(A) 32 amu (B) 53.2 x 10 %* amu

(C) 1.92 x10® amu (D) 192.64 x 10® amu

How many numbers of moles are equivalent to 8 grams of CO,?
(BWP 2017 G-I, DGK 2016 G-I)(U. B)

(A) 0.15 (B) 0.18 (©)o0.21 (D) 0.24 ¢
Which one of the following pairs has the same number of |ons’) i (4_I-'”I 2016 GijUIB); '
(A) 1 mole of NaCl and 1 mole of MgCl, — - N A L aeo—
(B) 1/2 mole of NaCl and 1/2 molgof MgCl, |\ 1 | |\ (7 |\~ " [ L2

(C) 1/2 mole of NaCl and /% mole=¥, MgCl, ' AR |

(D) 1/3 mels of NaCl and 1/2\mole pf NigCl;

Which o;ne of thefol fewiing pai h'as tie same Mmass? (SWL 2017 G-1)(U.B)
(A) 1 ol nfiCO amd 1 m(,In of iz (B) 1 mole of CO and 1 mole of CO,

(C) 2 mole,cf O am 1 misie of N (D) 1 mole of O, and 1 mole of CO,
' ANSWER KEY)|
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Ans:

Ans:
Ans:

Ans:

Ans:

[ -J'-'—|

EXERCISE SHORT QUESTIONS
Define industrial chemistry and analytical chemistry. (RWP-2017 G-1(KB)

Answer given on pg # 03 14

How can you differentiate between orgarig and inoroamic e er ibtry? .
(RVaF, 2017, G 11, FSE-2017 '&-1T)(U.B)

Answer given on pg # 02 &-93 .

Give the scope of biocheraistns1 ” } (BWi 2027 GHI, DGK 2017 G-11)(A.B)

SCOPE CF BIOCHEMIETRY

It covers)all chemiicdl prozesses w@king placs in llving organisms such as synthesis and

metaboiisivl ol nic-roseculay like ca:‘aunydrates, proteins, fats etc.

Applicaticris:

Appl cat 01'S, 01 wicchiemistry are in the fields of medicine, food science and agriculture.

1Haw duss-fiomogeneous mixture differ from heterogeneous mixture?
: (BWP 2017, FSD 2017 G-1)(U.B)

) DIFFERENTIATION )
The differences between homogeneous and heterogeneous mixture are as follows:

Homogeneous Mixture Heterogeneous Mixture
Definition
e Mixtures that have uniform composition | ¢ Those mixtures in which composition
throughout are called homogeneous is not uniform throughout are called
mixtures. It is called solution. heterogeneous mixtures.
Examples
o Air e Soil
e Gasoline e Rock
e Icecream e Wood
What is the relative atomic mass? How it is related to gram? (U.B+K.B)
RELATIVE ATOMIC MASS

Definition:
“The average mass of atoms of an element as compared to 1/12" (one-twelfth) the mass
of one atom of carbon-12 isotope is called relative atomic mass.”
Unit of Relative Atomic Mass:
Its unit 1s atomic mass unit, with symbol amu.
Atomlc mass unit:
“One atomic mass unit is 1/12" the mass of one atom of carbon-12".
RELATION BETWEEN RELATIVE ATOMIC MASS AND GRAM
When this atomic mass unit is expressed I grams it is:
1amu =1.66 x 10 g
Define empirical formula with example. (FSD 2016 G-I1)(A.B+K.B)
“A formula that indicates the simplest whole number ratio of atoms of dlfferent
elements present in a compound is called an empirical formula.”

Example: f )
Glucose has simplest ratio 1:2:1 of carbon hydrogen_ and--ul\'yger'; ! SJeruveI) l-:ep 25 HE

empirical formula is CH,O. - ' L =a
) Glumse SV TAd G o
o 5:112:6"
AR sy
This emprr' ced fo.r‘.ula Lf c',um\ = CH,0O

State thiree re 450 19 why apnlycuthiikair is a mlxture and Water iIs a compound?(U.B)
IF*LL’II.Y . URE AND WATER A

32,

Itn

'NuT B-is a compound because it is formed by chemical combination of hydrogen and

oxygen whereas air is formed by simple mixing of different gases.

e Water has fixed ratio between masses of hydrogen and oxygen, whereas in air ratio
between masses of component gases is not fixed.

e Water has definite melting and boiling points whereas air does not have any fixed
melting and boiling point.
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8.

Ans:

10.

Ans:

Explain why are hydrogen and oxygen considered elements whereas water as a compound..B)

HAND O AS ELEMENTS AND H,O A COMPOU@ :

Elements: I

Hydrogen and oxygen are elements’ oecaus= Wy heve, sarne tyoe of itCmQ ‘fiaving same

atomic number and it cannct bz dsc N[05e (Mo mple suhstancas-oy chemical means.

Compaunil: A W

Water is chnsidleret as somjicund because it is a substance made up of two or more elements

cherificaily’ corhltin2a-tSgether in a fixed ratio by mass. As a result of this combination

) :jg_ar arid-nydrogen lose their own properties and produce new substance (H20).

What is the significance of the symbol of an element? (U.B)
IGNIFICANCE OF SYMBOL

Symbols are used for elements instead of writing of their complete names. So, it takes

less time/saves time and element can be recognized by that symbol in all over the world.

(i) Symbol represents the name of an element.

(ii) It represents one atom of the element

(iii)It helps to write and understand chemical equation for different chemical reactions.

(iv)Periodic table is based on symbols of different elements.

Examples:

e Oxygen (O)

e Sulphur (S)

e Nitrogen (N)

State the reasons, soft drink is a mixture and water is a compound. (U.B)

DIFFERENTIATION
The reasons for soft drink is a mixture and water is a compound are as follows:

Soft Drink (Mixture) ‘ Water (Compound)
Combination _
e Soft drink is made up of simple | e Water is forme_d by chem ..‘aﬂ-
mixing up of substances withg_l_Jt any - comhinatisn “of, “alomng” of | elamieitis T
fixed ratio. \ A h}legﬁr'] aﬂL o) <yg:n in“afixed ratio of
' 1:6-5y s
DART = '-__'_"T__CcREoIL.En”
e SO t_ \ _dr_n& _‘_hc_S 3 _h; Tr(m_e:héous e Water has homogeneous composition.
Sonlpdsitidt—
e Separation of Components
e Its components can be separated by | e Its components can’t be separated by
physical means. physical means

CHEMISTRY-9 44



Chapter-1

Fundamentals of Chemistry

11.

Ans:

(i)

NI

(iii)
(iv)
V)

12.

Ans:

13.

Ans:

Classify the following into element, compound and mixture: (U.B+A.B)
e HeandH, -
e COandCO, ’

e Water and milk
e Gold and brass
e |rciTana steel

e o | e | |

b anc-i-iz-2reelements.

€0 and CO,:

CO is a compound and CO, is an element.

Water and Milk:

Water is a compound and milk is a mixture.

Gold and Brass:

Gold is an element and brass is a mixture.

Iron and Steel:

Iron is an element and steel is a mixture.

Define atomic mass unit. Why is it needed? (K.B+A.B)
ATOMIC MA NIT

Definition:

“It is one twelfth of the mass of a carbon -12 atom is called atomic mass unit. ”

The atomic mass unit is abbreviated as amu.

1 amu = 1/12 x mass of C-12 atom
NEED OF ATOMIC MASS UNIT

The mass of an atom is too small to be determined practically. However relative atomic

mass (ratio of atomic mass of certain element to that of C-12 atom). The unit of relative

atomic mass is amu.

State the nature and name of the substance formed by combining the fnllowmg (U5

I. Zinc + Copper ii. Water + Sugar iii. Alumlnlum + Q"Iphumw -

iv. Iron + Chromium + Nickel o A NN [ (2 A
Nm_@ﬂv__@_v@ s_zé.L_L__ TANCES) |

()  Zinc+ Copper: _ . i

It |s & mii iture, dr a'lO/ Th@ Wa{’le o al'ay is brass
(i) V\.at=. A uqa" '
= itis a rmt re.. ‘e name of mixture or solution is syrup.

' \II '|).. Aiuminium + Sulphur:

It forms compound. The name of compound is aluminium sulphide.
(iv) Iron + Chromium + Nickel:
It is a mixture or alloy. The name of alloy is nichrome.
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14.

Ans:

15.

Ans:

Differentiate between molecular mass and formula mass, which of the following will

be molecular formula? H,0O, NaCl, Kl, H,SO,

U

DIFFERENTIATION
The differences between molecular mass and formula mass-aie as fo, |CW°

Definition

e The-sym of atomic mésseg ¢f all the
oIS |present” is, ony moiectle’ of a
roiecuiar Substanse! calied-moiecular

Inl‘l‘l‘l.ﬂﬁ[ﬁm

rke 54 of atoric masses of all the
atoms present in one formula unit of
an ionic compound is called formula
mass.

Application

a | The term molecular mass is used for | e
compounds that exist as molecules.

The term formula mass is used for
compounds that exist as formula units
i.e. the compounds consist of ions.

Example

e Molecular mass of water is 18 amu | e
and that of carbon dioxide is 44 amu.

Formula mass of sodium chloride is
58.5 amu and that of CaCOs; is 100.
amu.

Molecular Formulas:
H>O and H,SO, are the molecular formulas.

Which has more atoms: 10 g of Al or 10 g of Fe? (U.B+A.B)
NUMERICAL
Given Data:
Given mass of Al = 10g
Given mass of Fe = 10g
To Find:
Which one (Al or Fe) has more atoms = ?
Calculations:
10 g of Al has more atoms than 10 g of Fe.
(i) Given mass of Al = 10g
Molar mass of Al = 27 gmol*
Number of atoms in 10g of AI- Number of moles x N
Number of atoms of Al = Mass of subtance x N,
Molar Mass of substance
_ 10, 6.02x107 :
23 [ [~ )
= 2.23x10%! anm° - . -
(i) Given mass of Fe = 1(ch PR
Molar mass-of Fe . =55 am )I
Number=fiatoins of Fe | || % M(m of Sbtance x
BIREREEL Niolar Mass of substance
NN i _ 10 6.02x107
A 56
=1.075x10%
Result:
| 10 g of aluminium has more number of atoms than 10g of iron. |
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16.

Ans:

17.
Ans:

_ Farjrula units i 1L' of it(L,l
I I-_-'l

Which one has more molecules: 9 g of water or 9 g of sugar (C1,H2,011)?  (U.B+A.B)

NUMERICAL
Given Data: ,
Given mass of water (H,0) =9g¢ )
Given mass of sugar _=9¢' et VNN (.
To Find: ) A AT g
Which one has more molec ui=s S WL W T T L O O W Iy
Calculatiens:
(i) Givian rass stwvaes(F 7’)) =\9 q r,
Molar rias¢, of warer (14,05, " | =18 g mol™

. LR Mass of subtance
Nernper of imnleciles i9g of water

[ B A Molar Mass of substance =~ *
= —x6.02x10%° molecules
18
= 3.01x10% molecules
(i) Given mass of sugar (C12H2,011) =9 ¢
Molar mass of sugar (C12H»,011) =342 g mol™
i Mass of subtance
Number of molecules in 99 of sugar = x N,
Molar Mass of substance
= i><6.02><1023
342
=1.584x10% molecules
Result:
| 9 g of H,O has more molecules than 9 g of C1,H2,013. |
Which one has more formula units: 1 g of NaCl or 1 g of KCI? (U.B+A.B)
NUMERICAL
Given Data:
Given mass of NaCl =1g
Given mass of KCI =19
To Find:
Which one has more formula units =?
Calculations:
(i) Given mass of NaCl =19

Formula mass of NaCl = 58.5 g mol™

Formula units in 1g of NaCl = Mass of subtance =P

Formulamass of: cubf.taww (

S 72<1o“ e
=\ — o8t-_5, ! _ |
AW AT =1 023 ym uormulwnlts
(i) Giyen mss ofi< AW "'__ 1g—
Formuizmass ﬂf '\t,| AW \ =74.5gmol™
Mass of subtance

= X
Formulamass of substance

_ 1 x 6.02x10%
745

= 8.080x10% formula units
Result:

| 1g of NaCl has more formula units than 1g of KCI. |
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18.

Ans:

19.

Ans:

Ans:

Ans:

Ans:

Ans:

Differentiate between homoatomic and heteroatomic molecules with examples. (U. B)
DIFFERENTIATION
The differences between homoatomic molecules and heteroatomic.mol¢cCiizesere as f )Iaov IS

|_____Homoatomic Molecules ¢} ___.ietéfodidmid Nigfehichin ==

Dehnm_ MARITER R
e A molecule contalnm sarver type! of ‘ o | \Almolecule cerisisting of different kinds
| atesasiisicalled homivatomin'molecuie, ' GEatoms is called heteroatomic molecule.
_____________ Nature

. _‘Iﬂggrer_nge_uﬂ\s ot elements. | ¢ These are molecules of compounds.
IR R Examples
oA drogen (Hy) e Carbon dioxide (CO,)

e Oxygen (O3) e Water (H,0)

e Sulphur (Sg) e Ammonia (NHs)

In which one of the following, the number of hydrogen atoms is more? 2 moles of
HCI or 1 mole of NH3 (Hint: 1 mole of a substance contains as much number of

moles of atoms as are in 1 molecule of a substance). (U.B)
NUMBER OF HYDROGEN ATOMS

Number of moles of hydrogen in 1 mole of HCI =1 mole

Number of moles of hydrogen in 2 moles of HCI =2 moles

Whereas number of moles of hydrogen in 1 mole of NH; = 3 moles

Hence 1 mole of NH3 contains 3 moles of hydrogen and will have more hydrogen atoms
than 2 moles of hydrogen present in 2 moles of HCI.

EXERCISE LONG QUESTIONS

Define element and classify the elements with examples. (U.B+K.B)
Answer given on pg # 07
Mole is SI unit for the amount of a substance. Define it with examples? (K.B)

Answer given on pg # 33
List five characteristics by which compounds can be distinguished from mixtures.(U.B)
Answer given on pg # 12

Differentiate between the following with examples: (U.B)
(A) Molecule and gram molecule (B) Atom and gram atom

(C) Molecular mass and molar mass (D) Chemical formula and grar formula

A. Molecule and gram molecule: u A WN [ (o .J N

DIEE= g I\IT!AHCN ! |
The dlfferences between 1 oIecn werénd gram m Yieculs dre: as f:!:OV\s

Gram Molecule

o lItisifie: ;ma Hlest né rticie of substance e The molecular mass of an element or
“ | whict!, \czn- exist independently and a compound expressed in grams is
~siiows all the properties of that called gram molecule or gram
substance (element or compound). molecular mass.
Examples

One molecule of water = H,0O ‘ Gram molecule of water = 189
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B. Atom and gram atom

DIFFERENTIATI

The differences between atom and gram atom are

whickh—ican take—pait ' fn / cperricel
reaction | and.-may’ o7 \may ngk exict
inCepandaently 15 callec, enatGin.

N
as follows:

exnicssed in grams is called gram
atomic mass or gram atom.

Example

'en_Ore'atomof H=1amu

One gram atom of H = 1g

C. Molecular mass and molar mass

DIFFERENTIATI

The differences between molecular mass and mol

N
ar mass are as follows:

Molecular Mass Molar Mass

The sum of atomic masses of all the
atoms present in one molecule of a
molecule substance, is its molecular
mass.

The molar mass is a physical property
defined as the mass of a given
substance  (chemical element or
chemical compound) divided by the
no. of moles of substance.

Examples

Molecular mass H,O = 18amu

Molar mass of H, =2g
Molar mass of NaCl = 58.5g

D. Chemical formula and gram formula

DIFFERENTIATI

The differences between chemical formula and gr

N
am formula are as follows:

Chemical Formula Gram Formula

e The representation of an element or a |

compound in terms of symbols is
called chemical formula.

The formula mass of an ionic compound
expressed in grams is called gram
formula mass or gram formula.

Examples

Chemical formula of chlorine = Cl,
Chemical formula of water 1H20 ll

_—

Gram formula.of NaCi=585g ([ |\
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EXERCISE SOLVED NUMERICALS

1. Sulphuric acid is the king of chemicals. If
you need 5 moles of sulphuric acid for a
reaction, how many grams of it will-you

weigh? | (U.REEB) /| —

NUMERICAL j
Solution: i
Given Data: B
Number of mols o7 I-rpC* =5 rnoies
Molsr mag Of I-'ZSO 2(1)+1(32)+4(16)
_ ' =2+32+64
A= =98 g/mol
To Find:

Mass of H,SO4 =?
Calculations:
Mass of H,SO,

Number of moles of H,SO. = 70 mass of 1,50,

Mass of H,SO, = Number of moles x molar mass
=5x98
=490¢

Result:

5 moles of sulphuric acid will have mass 490 g.

2. Calcium carbonate is insoluble in water.
If you have 40 g of it; how many Ca* and

CO?Z ions are present in it? (U.B+A.B)
NUMERICAL

Solution:

Given Data:

Given Mass of CaCOj3 = 40g
Molar mass of CaCOj3 = (40x1)+(12x1)+(16x3)

=40+ 12 + 48
=100 g/mol
To Find:
Number of Ca?* ions =?

Number of CO:™ ions =?

Calculations: )
Number of moles of CaCOs = ﬂ‘ivﬁi
L _ViDlar'y na S |
- i ¥ -\._. ( 4.'0
= TL‘.E-— 0! 4 imol

Balzsieed, &l Jat| an fnr Hissociation of calcium

TN carbor: a's' is ab-oilows:

CaCO, —>Ca® +COZ>

Number of moles of CaCO3; = 0.4 mole
Number of moles of Ca®* ions in one mole of
CaCOs = 6.02x10%

Nuivider of Ca2*

No. of Ca** ions in 0.4 mol of C€M; = ’\Io of meies rIA'
- £ 0 ANER D
AR = 27408x10% ions
\'/'V_e -.:now jt_‘ha*.: .
ions = Number of COZ ions
Number of CO2™ = 2.40x10* ions

Result:
2.408x10% ions of Ca*™? and 2.408x10? ions of

COZ are present in 40g of calcium carbonate.

3. If you have 6.02 x 10 ions of aluminium;
how many sulphate ions will be required to

prepare Al; (SO4)3? (U.B+AB)
NUMERICAL

Solution:

Given Data:

Number of ions of AI** = 6.02x10% ions
To Find:

Number of sulphate ions in Al, (SO4)3 =?
Calculations:

2 A" +3S07" ——AlL(SO,),
According to balanced chemical equation:

Number of moles of SO~ ion required for 2.

moles of AI3+ mr.:, = 3'- [ |

umbe cfrmlenf 362 ‘or'is for 1 mole of

A13+-“ 3/2 15 moles '

'I'hus number of SO2 ions = Number of moles x Na

= 1.5x6.02x10%

= 9.03x10% ions
Results:
9.03x10* ijons are required to prepare
Al(SOL)s.
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4. Calculate the number of molecules of the
following compounds: (U.B+A.B)
a. 16 g of H,CO3 b. 20 g of HNO3
c. 30 g of Ce H1205
NUMERICAL
Solution:
Given Data: _
Given mass 0i-H>COs =1Rg |
Given mass of HM); = 2tg
Givejrmiasg bf GsHr:C5'=-30g
ne I:|nd

Number of molecules of H,CO3 =?

Number of molecules of 20g of HNO3 = ?

Number of molecules of 30g of CgH1,06 =?

Calculations:

(a) 169 of H,COs:

Guven mass of H,CO3= 169

Molar mass of H,CO3 = 2(1)+1(12)+3(16)
=2+12+48
=629/ mol

Number of molecules = Given mass of H,CO,
Molar mass of H,CO, "

_1_6 23
g X 6.02x10

=1.55 x 10%® molecules
Result:
169 of H3COj3 has 1.55x10%® molecules.

(b) 209 of HNOs:
Given mass of HNO3; = 20g

Molar mass of HNO3; = 1(1)+1(14)+3(16)
= 1+14+48=63g/mol
Number of molecules of HNO3 = ?

Number of molecules of HNO; = Given mass of HNO,
Molar mass of HNO, __ *

20 i 23 ry
- — r) 1 —
63 x6.0 _><10
51 5.1.81 107 1 o'=CLIef \
Result: =R ™

20g of HN03 s A 91>< O ‘nd Iwules
‘C, 3|.)L‘ b u) { _‘|_4 L)G
Civen riass of CgH; CsH1,06 = 30g.
Molar mass of Cg Hip Og = 6(12)+12(1)+6(16)
=72+12+96
= 180g / mol

Number of moles of CgH;,0s = Given massof C.H,,0; XN,
Molar massof C leo

S04 x|
7!'8—( Xu 02410~

2 1x]10% .nolecules

0 20e0fCeH1,06 has 1><1023 molecules.
. Y

5. Calculate the number of ions in the

following compounds:

a. 10g of AICl; b. 30 g of BaCl,
c. 58 g of H,SO,

NUMERICAL
Solution:
Given Data:

Given mass of AICI; =10g

Given mass of BaCl, =30g

Given mass of H,SO, = 58¢g

To Find:

Number of ions in 10g of AICl3 =?

Number of ions in 30g of BaCl, = ?

Number of ions in 58g of H,SO, = ?

Calculations:

(a) 10g of AICls:

Given mass of AICl; = 10g

Molar mass of AICI; =1(27)+3(35.5)
=133.5g/ mol

Number of ions of AICI; =2

Givenmassof AICI,

Molar massof AICI, ~ *

= 1 x6.02x10%
1335

= 0.451x10% formula units—. |

Number of formula units =

1 formula unit of AICI3 Cohialr‘" total T‘wr tnr' \

ehions = 4 ione~” N
4.51x 10" hlm I|c mm of A'(‘I~ bdntaln total
aun'er'of|ions = 4x01451> 107

=1.80 x15~* ions

.PCbuTt

10g of AICI; has 1.80 x10% ions.

(b) 30g of BaCl,:
Given mass of BaCl, =30g

Molar mass of BaCl, =1(137)+2(35.5)
= 137+71=208 g/mol
Number of ions of 30g of BaCl, =?
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Givenmass of BaCl,
Molar mass of BaCl,

_30 23
= 0g X6.02x10

= 0.86x10% formula yits

Number of formula units = XNa

1 formula unit of BaCIz contains 'total r\;rumr'

of ions =3
0.86x10% forinuiz units =f BaCl, WI| f‘ontur‘
total number of|icn; =\ 3x0.26%10%% ioris

| |=2158x107 ions
J.?t_kl_. '
"N Z0g of BaCIz has 2.58x10% ions.

(c) 58a of H»SO4:

Given mass of H,SO,=58g

Molar mass of H,SO4 = 2(1)+1(32)+4(16)
=2+32+64
=98 g/mol

Number of ion of H,SO, =?

Number of formula units = Givenmassof H,SO,
Molar massof H,SO,

— 5_8 23
= gg X6.02x10

= 3.56x10? formula units
1 formula unit of H,SO,4 contains total number
of ions = 3 ions
3.56x10% formula units of H,SO, contain total
number of ions = 3x3.56x10%
=10.682x10% ions
Result:
30g of H,SO4 has 1.068x10%* ions

6. What will be the mass of 2.05x10 molecules

of H,SO, (U.B+A.B)
NUMERICAL )
Solution:
Given Data: 71
Number of moleciiiés of HaS@3 = 2. 5/ %1018 |

Molar mass ot +540) = 2\})+1\3z\ 4\16\

= 2FE2464
£, -l g/mol
TS FinG
“lass of HZSO4 =?

Calculations:

Number of molecules of H,S0,= _ Massof H,SO,

Molar massof H,SO, ~ *

_S(‘i

205x10% = MassofH,SO, o102
08 —
-~ 16 05
wiess of H:S04= 3—'?—1-'1'—x3—_~
5.02%10
3.337 k 1.0%g

AN L’Sle -
“vlass of sulphuric acid is 3.337x10 °g.

7. How many total atoms are required to

prepare 60 g of HNO3? (U.B+A.B)
NUMERICAL

Solution:

Given data:

Given mass of HNO3 = 60g
Molar mass of HNO3 = 1(1)+1(14)+3(16)

=1+14+48
= 63g / mol
To Find:
Number of atoms of HNO3 = ?
Calculations:

Number of molecules of HNO, = Given massof HNO,
Molar massof HNO, ~ *

- @ 23
53 X6.02x10

= 0.95%6.02x10% moles

= 5.73x10%° molecules
As one molecule of HNO; contain atoms = 5 atoms
Therefore, 5.73x10% molecules contain
Number of atoms = 5x5.73x10%

=285 x 10%

=2.87 x 10** atoms
Result: . _ -
2.87x10?* atoms are requlred 10 {e paie BOg of ‘-u\l 3
L‘_. l‘l IV inan W .ons ot Na| wd i WI|| be
Bre! went| ir) 30’ 0 of Nacl? | (U.B+A.B)

NUMER; AL
dion:
Given Data:
Given mass of NaCl = 30g
Molar mass of NaCl = 1(23)+3(35.5)
=23+355
=58.5g / mol

To Find:
Number of Na* ions = ?
Number of CI" ions = ?
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Calculations:
. _ Given mass of NaCl
Number of formula units of NaCl = Molar mass of Nacl ¥
30

= x6.02x10%
58.5 .

= 3.08 107 foimula units
As, : _ ) | -
1 formula unit, of \Nacl 'co_mai":ﬂ.s' (tumber of
NaTTioged Lo\
3/(8«16™ formula units of NaCl contain
number of Na*ions = 3.08x10%® ions
We knew that in NaCl:
Number of Na* ions = Number of CI ion
Thus number of Cl ions = 3.08x10%
Result:
Total number of sodium ions (Na") and
chloride ions (CI") = 6.16 x10%® ions

9. How many molecules of HCI will be

required to have 10 grams of it?  (U.B+A.B)
NUMERICAL
Solution:
Given Data:
Given mass of HCI = 10g
Molar mass of HCI = 1(1)+1(35.5)
=1+35.5
= 36.5g / mol
To Find: i
Number of molecules of HCI = ? —
Calculations: /

.-'"'\-'.. .. ok
Bivenmdss offdChy )

Number of molecm Lf|‘(| Monrma ofH

= 1.64 x 10% molecules

><6 02><1023

Result:
10 g of HCI will have 1.64x10%® molecules.

10. How many grams of Mg will have the same
number of atoms as 6 grams, m [® hﬁve"/ul* Z b‘b

“NURAERICAY

Given-dati:

‘Given mass of carbon = 6g

Atomic mass of carbon = 12 g/ mol
To Find:
Massof Mg =7
Calculations:

Given mass of carbon
Molar mass of carbon

_6
T 12

= 0.5 mol

Number of carbon atoms = Number of moles x N4

Number of moles of carbon =

Number of carbon atoms in 0.5 moles of
carbon = 0.5x6.02x10% atoms

= 3.01 x 10% atoms
As,
The number of atoms of mg and carbon are
same, so their number of moles are also equal.

Thus,

_GIVEN [as; f
Number of atoms of fl - ‘l\ﬂc-la'- er"dSzp‘f r|7|gr: X% ,\_l

[Iass )f '\/Ig

-rs".oiilé-”- —————— .02><1023
- - 23
Mass of Mg = w
6.02x10
=129
Result:

129 of Mg will have same no. of atoms as 6g of carbon.
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Q.1

Ans:

Ans:

Q.3

Ans:

Q4

Ans:

ADDITIONAL CONCEPTUAL QUESTIONS

Why melting of ice is physical property while decomposmr‘“ of wat;r is‘ac wmm'.

property? - ' , (U B)

Melting of i ice is physical pro nert:, ) hetalsein tis ,m ICESS cml r+ne ptlysical state of water

changingv __lh\‘:rP?ﬁ is/Chemital’ compns! t.o.n._re-“cams same.

The de(:onl)o:_il'ion Iofla\wataris cnemical change as it produces hydrogen and oxygen

(Jlases and .ijvs chziical composition changes.

‘thy are ionic compounds not called molecules? (U.B)

OR

Why is NaCl not a molecule? (U.B)

lonic compounds do not exist as independent molecular form, they exist in three-

dimensional network form. Each ion is surrounded by the oppositely charged ion to form

crystal lattice so therefore they are not molecules and are called formula units.

Why do ionic compounds have only empirical formulas? (U.B)

lonic compounds do not exist in molecular form and are not molecules so they are not

represented by molecular formulas. They exist in three-dimensional network arrangement

and have only empirical formulas.

Is mass number and relative atomic mass are same? If no then Justify why? (U.B)

No, mass number and relative atomic mass are not same.

Justification:

e Mass number is sum of protons and neutrons present in nucleus of an atom of an
element. Whereas, relative atomic is average mass of atoms of an element as

1 e
compared to Eth (one-twelfth) the mass of an atom of carbnn-.’-_z -:snig,pe,

e Relative atomic mass_cf an =Ie nent 'S ,alcul.itej bl po: nparl‘on mth ‘carbon-12
|sotope whereas, massuumbet canle ai"u oteu bv c! uwmg formula A = Z+n.
Why fies as radv‘afdoes Stxtrum\iy rea(, hie speC|e’> (U.B)

Free ra(,__lcql.|s._a'.xt,e.n§-|y ~Lactive specie as it has tendency to complete its octet due to

" iedence 2f uripaired electron in valence shell.

What is meant homolytic (equal) breakage? (U.B)
If breaking of a bond between two atoms takes place such that each atom takes its

electron is called homolytic breakage.
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Q.7
ANs:

Q8

' J ANk

Q.9

Ans:

Q.10
Ans:

Q.11

Which chemical specie is stable specie and why? (U.B)
Molecule is stable chemical specie as molecule always eX|st mdepenJc atlys,

Reason: ¥

Because molecules contair: stabie.c.iv.llén :'I'mll-\éqe: ':_\(hlcfi a_ré formed by atoms to follow
octet aig Idi-lpJet ries. | | |

A_m 01g loL .im;‘l. “ele radi.cal, which one is more reactive specie and why? (U.B)
':r‘.'e:':'radicél IS more reactive specie than ion.

Reason:

Because free radical contains unpaired electron in valence shell and it has not follow
octet or duplet rule whereas, usually ion is formed when an atom lose or gain electron to
complete its octet or duplet rule.

Why do noble gases (He, Ne, Ar, Kr, Xe, Rn) are called monoatomic molecules,
although they exist in atomic form? (U.B)
Nobel gases exist in atomic form because they are stable and exist independently just like
molecules. Due to their independent existence they are called monoatomic molecules.
Write down type of CH4 molecule. Also give reasons. (U.B+A.B)
CHy, is both polyatomic and heteroatomicg molecule.

Reasons:

e Itis polyatomic because it contains more than 4 atoms.

e Itis hetero-atomic molecule because it contains different type af,'at"fr_n-é_;" '
Why one mole of a substance _c:zr.-.ri-:tai__ns._e_qt-mi-'ﬂc,,_of'-pé._rt-ilcl.gé'h.u.t ditférent masses.
Explalml\ |th an exanipie, | VN AR ~ . (U.B)

' R

one mo! e 7 any s'lestdn“e cr)n*an.b 6. 02><1023 equal no of particles but different masses

-;1.5-.@re dozp - egg and orange contains equal no of eggs and oranges which are twelve

but different masses.
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TERMS TO KNO

Definitions

Substance

“A piece of matter in pure form is called s lObfa 1c, i \ |

Physical Properties

“The properties—hat aie ‘assaciatéd with ihe pl’y icai-siate of a

matterar? called“nhvsical properiied’

Chemical Properties

CUmposn.un of the substance

“The propdriies vhatidenend upon.the

U\ —fare callid cheniical jroneriics”
Elements “The 'substance~made up of same type of atoms, having same
‘atomic number and it cannot be decomposed into simple
_______ INIE substances by ordinary chemical means.”
{ Waleney “The combining capacity of an element with other elements is
called valency.”
Radical “A radical is a group of atoms that has some charge.”
Compounds “Substance made up of two or more elements chemically combined
together in a fixed ratio by mass is called compound.”
Mixtures “A mixture is made up of two or more elements or compounds
(substances) mixed up physically without any fixed ratio.”
Atomic No. “The number of protons present in the nucleus of an atom of the
element is called atomic number.”
Mass No. “The sum of number of protons and neutrons present in the

nucleus of an atom is called mass number.”

Empirical formula

“A formula that indicates the simplest whole number ratio of atoms
of different elements present in a compound is called an empirical
formula.”

Molecular formula.

“A formula that indicates actual number of atoms of each element
present in a molecule of that compound is called molecular
formula.”

Atom It is smallest particle of an element.

Molecule “It is the smallest particle of a substance which can exist
independent and shows all the properties of that substance (element
or a compound)”.

lon It is the smallest unit of an ionic compound.

Molecular lon

It is formed by gain or Ioss of electrons by-aimelecy e |

Molecular Mass

“The sum of atomic maosses pf| all(the) atoing 0rc:e_n.[ <n one

molecuse of a nie f*acmar substarc.ce ik its molecql.w mass.’

Formula Mas_s

“The_sumi pf /atoiylic naﬂses of_20-the atcivis present in one
TU‘TF“‘UH un-g Ot\n omc empound is called formula mass.’

—

Free Radlcal “Atoras \or group of atoms possessing odd number of (unpaired)
i __ _____ ‘aleetr(ns are called free radicals.”
’*w w,ir( s ““The number of particles in one mole of a substance is called
S Avogadro’s number.”
Mole “A mole is defined as the amount (mass) of a substance that

contains 6.02 x 10 number of particles (atoms, molecules or
formula units) is called a mole.”

CHEMISTRY-9 56



K Chapter-1 Fundamentals of Chemistry

CUT HERE

SELF TEST
Time: 35 Minutes “viarks 25
Q.1  Four possible answers (A), (B), (C) and (D) to each ouest uon wre given, magk.-jkie
correct answer. ox =G
1. Percentage of Aluminiursin eart"\ rusi.” \ VL
(A) 28% @.18% /| ||\ ,-(_C} 78%- =  {D)0.9%
2. Valency“uf| Thiosdinkae 1) .
(| 3)? ©)3 (D) 4
J Br i yerhtita of chk lime is:
| ~ (A)Ca0 (B) CaCOs3 (C) NaOH (D) SiO,
4. The element which occurs in liquid state at room temperature:
(A) Mercury (B) Bromine (C) Bothaand b (D) Zinc
5. 1 gram formula of NaCl contains grams:
(A) 1009 (B) 58.5g (C) 329 (D) 40g
6. Brass is a mixture of:
(A) Cu&Au (B) Cu & Zn (C)Cu & Ag (D) Al & Fe
Q.2  Give short answers to the following questions. (5x2=10)

(i) Define Biochemistry.
(i)  How many amu 1g of a substance has?
(iii)  Differentiate between Homoatomic and Heteroatomic molecule.

(iv)  Define empirical formula with an example.

(V) You have a piece of coal (Carbon) weighing 9.0g. Calculate the no of moles of Coal in -
the given mass. T ' .'

Q.3  Answer the following queutmro ! :j=1a| . -' .3 R , (5+4=9)

(i) Give flve ciffe em‘ns be wn n mcéq pcu.‘r* afiG a Mlxture (5)

(i) What will e ti.ye. mass _mf 2—.Ob><1016 molecules of H,SO,. 4

|\L1E.- "I o T

N

I
|
I
|
|
I
|
I
I
|
I
|
|
I
|
I
I
|
I
|
|
I
|
I
I
|
I
|
|
I
|
I
I
|
I
|
1
I
A Parents or guardians can conduct this test in their supervision in order to check the skill
I

of students.
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