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SYLLABUS
CHEMISTRY

CLASS-XII
Unit |: Solid State 8 Periods

Classification of solids based on different binding forces: molecular, ionic, covalent and metallic
solids, amorphous and crystalline solids (elementary idea). Unit cell in two dimensional and three
dimensional lattices, calculation of density of unit cell, packing in solids, packing efficiency, voids,
number of atoms per unit cell in a cubic unit cell, point defects.

Unit II: Solutions 8 Periods

Types of solutions, expression of concentration of solutions of solids in liquids, solubility of gases
in

liquids, solid solutions, Raoult's law, colligative properties - relative lowering of vapor pressure,
elevation of boiling point, depression of freezing point, osmotic pressure, determination of
molecular masses using colligative properties.

Unit Ill: Electrochemistry 7 Periods

Redox reactions, EMF of a cell, standard electrode potential, Nernst equation and its application
to

chemical cells, Relation between Gibbs energy change and EMF of a cell, conductance in
electrolytic

solutions, specific and molar conductivity, variations of conductivity with concentration,
Kohlrausch's Law, electrolysis.

Unit IV: Chemical Kinetics 5 Periods

Rate of a reaction (Average and instantaneous), factors affecting rate of reaction: concentration,
temperature, catalyst; order and molecularity of a reaction, rate law and specific rate constant,
integrated rate equations and half-life (only for zero and first order reactions).

Unit V: Surface Chemistry 5 Periods

Adsorption - physisorption and chemisorption, factors affecting adsorption of gases on solids,
colloidal state: distinction between true solutions, colloids and suspension; lyophilic, lyophobic,
multi-molecular and macromolecular colloids; properties of colloids; Tyndall effect, Brownian
movement, electrophoresis, coagulation.

Unit VIl:p-Block Elements 7 Periods

Group -15 Elements: General introduction, electronic configuration, occurrence, oxidation states,
trends in physical and chemical properties; Nitrogen preparation properties and uses; compounds
of

Nitrogen: preparation and properties of Ammonia and Nitric Acid.

Group 16 Elements: General introduction, electronic configuration, oxidation states, occurrence,
trends in physical and chemical properties, dioxygen: preparation, properties and uses,
classification

of Oxides, Ozone, Sulphur -allotropic forms; compounds of Sulphur: preparation properties and
uses

of Sulphur-dioxide, Sulphuric Acid: properties and uses; Oxoacids of Sulphur (Structures only).
Group 17 Elements: General introduction, electronic configuration, oxidation states, occurrence,
trends in physical and chemical properties; compounds of halogens, Preparation, properties and
uses of Chlorine and Hydrochloric acid, interhalogen compounds, Oxoacids of halogens
(structures

only).
4|Page



Group 18 Elements: General introduction, electronic configuration, occurrence, trends in physical
and chemical properties, uses.

Unit VIII: d and f Block Elements 7 Periods

General introduction, electronic configuration, occurrence and characteristics of transition metals,
general trends in properties of the first-row transition metals i metallic character, ionization
enthalpy, oxidation states, ionic radii, color, catalytic property, magnetic properties, interstitial
compounds, alloy formation.

Lanthanoids - Electronic configuration, oxidation states and lanthanoid contraction and its
consequences.

Unit IX: Coordination Compounds 8 Periods

Coordination compounds - Introduction, ligands, coordination number, color, magnetic properties
and shapes, IUPAC nomenclature of mononuclear coordination compounds. Bonding, Werner's
theory, VBT, and CFT.

Unit X: Haloalkanes and Haloarenes. 9 Periods

Haloalkanes: Nomenclature, nature of Ci X bond, physical and chemical properties, optical
rotation

mechanism of substitution reactions.

Haloarenes: Nature of Ci X bond, substitution reactions (Directive influence of halogen in
monosubstituted compounds only).

Unit XI: Alcohols, Phenols and Ethers 9 Periods

Alcohols: Nomenclature, methods of preparation, physical and chemical properties (of primary
alcohols only), identification of primary, secondary and tertiary alcohols, mechanism of
dehydration.

Phenols: Nomenclature, methods of preparation, physical and chemical properties, acidic nature
of

phenol, electrophilic substitution reactions, uses of phenols.

Ethers: Nomenclature, methods of preparation, physical and chemical properties, uses.

Unit XlI: Aldehydes, Ketones and Carboxylic Acids 10 Periods

Aldehydes and Ketones: Nomenclature, nature of carbonyl group, methods of preparation,
physical

and chemical properties, mechanism of nucleophilic addition, reactivity of alpha hydrogenin
aldehydes, uses.

Carboxylic Acids: Nomenclature, acidic nature, methods of preparation, physical and chemical
properties; uses.

Unit XIIl: Amines 7 Periods
Amines: Nomenclature, classification, structure, methods of preparation, physical and chemical
properties, uses, identification of primary, secondary and tertiary amines.

Unit XIV: Biomolecules 8 Periods

Carbohydrates - Classification (aldoses and ketoses), monosaccharides (glucose and fructose),
D-L

configuration

Proteins -Elementary idea of - amino acids, peptide bond, polypeptides, proteins, structure of
proteins - primary, secondary, tertiary structure and quaternary structures (qualitative idea only),
denaturation of proteins.

Nucleic Acids: DNA and RNA.
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CLASS XlI - CHEMISTRY
DETAILS OF REVISED SYLLABUS 2020-21

CHEMISTRY SYLLABUS | DELETED CHEMISTRY REVISED /

IN NCERT TEXT BOOK PORTIONS REDUCED SYLLABUS
2020-21

UNIT -1 SOLID STATE

Classification of solids based on different Electrical and | 1. Classification of solids based on different

binding forces: molecular, ionic, magnetic binding forces: molecular, ionic, covalent

covalent and metallic solids, amorphous properties. and metallic solids, amorphous and

and crystalline solids (elementary idea). Band theory of crystalline solids (elementary idea).

Unit cell in two dimensional and three- metals, 2. Unit cell in two dimensional and three-

dimensional lattices, calculation of conductors, dimensional lattices.

density of unit cell, packing in solids, semiconductor | 3. Calculation of density of unit cell.

packing efficiency, voids, number of s and insulators | 4. Packing in solids, packing efficiency.

atoms per unit cell in a cubic unit cell, and 5. Voids, number of atoms per unit cell in a

point defects, electrical and magnetic n and p type cubic unit cell, point defect s.

properties. Band theory of metals, semiconductor

conductors, semiconductors and s.

insulators and n and p type

semiconductors.

UNIT -2 SOLUTIONS Abnormal 1. Types of solutions

Types of solutions, expression of molecular mass | 2. Expression of concentration of solutions

concentration of solutions of solids in 2.van't Hoff of solids in liquids

liquids, solubility of gases in liquids, solid factor 3. Solubility of gases in liquids, solid

solutions, Raoult's law, colligative solutions, Raoult's law.

properties - relative lowering of vapour 4. Colligative properties - relative lowering

pressure, elevation of boiling point, of vapour pressure, elevation of boiling

depression of freezing point, osmotic point, depression of freezing point,

pressure, determination of molecular osmotic pressure, determination of

masses using colligative properties, masses using colligative properties.

abnormal molecular mass, Van't Hoff

factor.

UNIT-3 ELECTROCHEMISTRY Lead 1. Redox reactions, EMF of a cell, standard

Redox reactions, EMF of a cell, standard accumulator, electrode potential.

electrode potential, Nernst equation and fuel cells. 2. Nernst equation and its application to

its application to chemical cells, Relation Corrosion. chemical cells.

between Gibbs energy change and EMF law of | 3. Relation between Gibbs energy change

of a cell, conductance in electrolytic electrolysis and EMF of a cell.

solutions, specific and molar (elementary 4, Conductance in electrolytic solutions.

conductivity, variations of conductivity idea), dry cell- | 5. Specific and molar conductivity, variations

with concentration, Kohlrausch's Law, electrolytic of conductivity with concentration.

electrolysis and law of electrolysis cells and | 6. Kohlrausch's Law.

(elementary idea), dry cell-electrolytic Galvanic cells 7. electrolysis.

cells and Galvanic cells, lead

accumulator, fuel cells, corrosion.
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UNIT-4 CHEMICAL KINETICS | 1. Concept of | 1. Rate of a reaction (Average and
Rate of a reaction (Average and collision theory instantaneous)
instantaneous), factors affecting rate of (elementary 2, Factors affecting rate of reaction:
reaction: concentration, temperature, idea, no concentration, temperature, catalyst.
catalyst; order and molecularity of a mathematical 3. Order and molecularity of a reaction.
reaction, rate law and specific rate treatment). 4. Rate law and specific rate constant.
constant, integrated rate equations and | 2. activation 5. Integrated rate equations and half-life
half-life (only for zero and first order energy, (only for zero and first order reactions)
reactions), concept of collision theory Arrhenius
(elementary idea, no mathematical equation.
treatment), activation energy, Arrhenius
equation.
Unit 5 - Surface Chemistry (1) emulsion - | 1. Adsorption - physisorption and
Adsorption -  physisorption  and types of chemisorption.
chemisorption, factors affecting emulsions. 2. Factors affecting adsorption of gases on
adsorption of gases on solids, catalysis: | (2) catalysis: solids.
homogenous and heterogenous, activity homogenous 3. Colloidal state: distinction between true
and selectivity of solid catalysts; enzyme and solutions, colloids and suspension.
catalysis, colloidal state: distinction heterogeneous | 4. Lyophilic, lyophobic, multi-molecular and
between true solutions, colioids and . macromolecular colloids.
suspension; lyophilic, lyophobic, multi- (3) activity and | 5. Properties of colloids; Tyndall effect,
molecular and macromolecular colloids; selectivity  of Brownian movement, electrophoresis,
properties of colloids; Tyndall effect, solid catalysts; coagulation.
Brownian movement, electrophoresis, (4) enzyme
coagulation, emulsion - types of catalysis,
emulsions.
UNIT 6 : GENERAL PRINCIPLES AND | ENTIRE UNIT - DELETED
PROCESSES OF ISOLATION OF
ELEMENTS
Unit 7 :p-Block Elements | 1. Preparation | GROUP -15 ELEMENTS:
Group -15 Elements:  General and propgrties 1. General introduction, electronic
introduction, electronic configuration, of Phosphine. configuration, occurrence, oxidation
occurrence, oxidation states, trends in | 2 Sulphuric Acid: states, trends in physical and chemical
physical and chemical properties; industrial properties;
Nitrogen preparation properties and S of | 2. Nitrogen preparation properties and
uses; compounds of  Nitrogen: mapufacture, uses; compounds of Nitrogen:
preparation and properties of Ammonia | 3: OXides of | 3. Preparation and properties of Ammonia
and Nitric Acid, Oxides of Nitrogen |  Nitrogen and Nitric Acid.
(Structure only); Phosphorus - allotropic (Structure GROUP 16 ELEMENTS:
forms, compounds of Phosphorus: only); 4. General introduction, electronic
Preparation and  properties  of | % Phosphorus - configuration, oxidation states,
Phosphine, Halides and Oxoacids allotropic occurrence, trends in physical and
(elementary idea only). Group 16 forms, chemical properties.
Elements: General introduction, compounds of | 5, Dioxygen: preparation, properties and
electronic  configuration,  oxidation Phosphorus: uses.
states, occurrence, trends in physical | 2 Préparation | 6. Classification of Oxides, Ozone,
and chemical properties, dioxygen: and properties | 7, Sulphur -allotropic forms;
preparation, properties and uses, of Halides a'nd Compounds of Sulphur:
classification of Oxides, Ozone, Sulphur - Oxo acids | g preparation properties and uses of
allotropic forms; compounds of Sulphur: (elementary Sulphur-dioxide.

idea only)
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preparation properties and uses of 9. Sulphuric Acid: properties and uses;

Sulphur-dioxide, Sulphuric Acid: Oxoacids of Sulphur (Structures only).

industrial process of manufacture, GROUP 17 ELEMENTS:

properties and uses; Oxoacids of Sulphur 10. General introduction, electronic

(Structures only). Group 17 Elements: configuration, oxidation states,

General introduction, electronic occurrence, trends in physical and

configuration, oxidation states, chemical properties;

occurrence, trends in physical and Compounds of halogens.

chemical properties; compounds of 11. Preparation, properties and uses of

halogens, Preparation, properties and Chlorine and Hydrochloric acid.

uses of Chlorine and Hydrochloric acid, 12. interhalogen compounds, Oxoacids of

interhalogen compounds, Oxoacids of halogens (structures only).

halogens (structures only). Group 18 GROUP 18 ELEMENTS:

Elements: ~ General introduction, 13. General  introduction, electronic

electronic configuration, occurrence, configuration, occurrence, trends in

trends in physical and chemical physical and chemical properties, uses.

properties, uses.

Unit 8 d and f Block Chemical 1. General introduction, electronic
reactivity of configuration, occurrence and

M lanthanoids, characteristics of transition metals.
Actinoids 2. General trends in properties of the first-

General introduction, electronic -Electronic row transition metals — metallic character,

configuration, accurrence and configuration, ionization enthalpy, oxidation states,

characteristics of transition metals, oxidation ionic radii, colour, catalytic property,

general trends in properties of the first- states and magnetic properties, interstitial

row transition metals — metallic comparison compounds, alloy formation.

character, ionization enthalpy, oxidation with 3. Llanthanoids - Electronic configuration,

states, ionic radii, colour, catalytic lanthanoids. oxidation states and lanthanoid

property, magnetic properties, Preparation contraction and its consequences

interstitial compounds, alloy formation, and properties

preparation and properties of K2Cr207 of KMnO4 and

and KMnO4. Lanthanoids - Electronic K,Cr20;

configuration, oxidation states, chemical

reactivity and lanthanoid contraction

and its consequences. Actinoids -

Electronic  configuration, oxidation

states and comparison with lanthanoids

Unit 9. Coordination Structure and | 1. Coordination compounds - Introduction,
stereoisomeris ligands, coordination number, colour.

Compounds m, 2. Magnetic properties and shapes.

Coordination compounds - Introduction, importance of | 3. IUPAC nomenclature of mononuclear

ligands, coordination number, colour, coordination coordination compounds.

magnetic properties and shapes, IUPAC compounds (in | 4. Bonding, Werner's theory, VBT, and CFT.

nomenclature of mononuclear
coordination compounds. Bonding,
Werner's theory, VBT, and CFT; structure
and stereoisomerism, importance of
coordination compounds (in qualitative
analysis, extraction of metals and
biological system).

qualitative
analysis,
extraction  of
metals and
biological
system).
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Unit 10: Haloalkanesand

Haloarenes

Haloalkanes: Nomenclature, nature of
Cd X bond, physical and chemical
properties, optical rotation mechanism
of substitution reactions. Haloarenes:
Nature of Cd X bond, substitution
reactions (Directive influence of halogen
in monosubstituted compounds only).
Uses and environmental effects of
dichloromethane, triChloromethane,
tetrachloromethane, iodoform, freons,
DDT.

1. Uses and
environmental
effects of
dichlorometha
ne,
trichlorometha
ne,
tetrachloromet
hane,
iodoform,
freons, DDT.

Haloalkanes:
3.. Nomenclature, nature of C-X bond.
2. Physical and chemical properties.

3. Optical rotation mechanism of
substitution reactions.

Haloarenes:

4. Nature of C-X bond, substitution

reactions (Directive influence ofhalogen
in monosubstituted compounds only).

Unit 11: Alcohols.Phenols

andEthers

Alcohols: Nomenclature, methods of
preparation, physical and chemical
properties (of primary alcohols only),
identification of primary, secondary and
tertiary alcohols, mechanism of
dehydration, uses with specialreference
to methanol and ethanol. Phenols:
Nomenclature, methods of preparation,
physical and chemical properties, acidic
nature of phenol, electrophillic
substitution reactions, uses of phenols.
Ethers: Nomenclature, methods of
preparation, physical and chemical
properties, uses

Unit 12: Aldehvdes,
Ketones and Carboxvlic
Acids

Aldehydes and Ketones: Nomenclature,
nature of carbonyl group, methods of
preparation, physical and chemical
properties, mechanism of nucleophilic
addition, reactivity of alpha hydrogenin
aldehydes, uses. Carboxylic Acids:
Nomenclature, acidic nature, methods
of preparation, physical and chemical
properties; uses.

1. uses with
special
reference
to
methanol
and
ethanol.

Alcohols:

1. Nomenclature, methods ofpreparation.

2. Physical and chemical properties (of
primary alcohols only).

3. Identification of primary, secondary and
tertiary alcohols.

4. Mechanism of dehydration.

Phenols:

5. Nomenclature, methods of preparation.

6. Physical and chemical properties.

7. Acidic nature of phenol.

8. Electrophillic substitution reactions.

9. uses of phenols.

Ethers:
10. Nomenclature, methods of preparation,
physical and chemiEal properties, uses

Aldehydes and Ketones:
1. Nomenclature, nature of carbonyl group.
2. Methods of preparation.

3. Physical and chemical properties.
4

Mechanism of nucleophilic addition,
reactivity of alpha hydrogen in aldehydes,
uses.

Carboxylic Acids:

5. Nomenclature, acidic nature,

6. Methods of preparation,

7. Physical and chemical properties; uses.

Unit 13: Amines

Amines: Nomenclature, classification,
structure, methods of preparation,
physical and chemical properties, uses,
identification of primary, secondary and
tertiary amines. Diazonium salts:
Preparation, chemical reactions and

1. Diazonium
salts:
Preparation,
chemical
reactions and
importance in
synthetic

Amines:

1. Nomenclature.

2. Classification.

3. Structure, methods of preparation.

4. Physical and chemical properties, uses.
5. ldentification of primary, secondary and

tertiary amines.
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importance  in
chemistry

synthetic  organic

organic
chemistry.

Unit 14 - : Biomolecules
Carbohydrates  Classification (aldoses
andketoses), monosaccahrides (glucose
and fructose), D-L configuration
oligosaccharides  (sucrose, lactose,
maltose), polysaccharides (starch,
cellulose, glycogen); Importance of
carbohydrates. Proteins  -Elementary
idea of amino acids, peptide bond,
polypeptides, proteins,  structure of
proteins  primary, secondary, tertiary
structure and quaternary structures
(qualitative idea only), denaturation of
proteins; enzymes. Hormones
Elementary idea excluding structure.
Vitamins Classification and functions.
Nucleic Acids: DNA and RNA

1. Oligosaccharid

6S  (SUCIOSuA

axt5E1 R
maltose).

2. polysaccharide
S (starch,
cellulose,

glycogeny

3. importance of

carbohydrates.
4,  Vitaminsd
classification
and functions.
Enzymes.

5. Hormones

Elementary
idea excluding
structure.

Carbohydrates -

1.

Classification (aldoses and ketoses),
monosaccahrides (glucose andfructose).

PROTEINS

2.

D-L configuration Proteins -Elementary
idea of - amino acids, peptide bond,
polypeptides.

Proteins, structure of proteins - primary,
secondary, tertiary structure and
quaternary structures (qualitative idea
onlY)-

Denaturation of proteins.

Nucleic Acids: DNA and RNA.

Unit 15- Polymers

ENTIRE UNIT - DELETED

Unit 16 - Chemistry in
Everyday life

ENTIRE UNIT 8 DELETED
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UNIT -1 SOLID STATE

SYLLABUS: Classification of solids based on different binding forces: molecular, ionic, covalent and
metallic solids, amorphous and crystalline solids (elementary idea). Unit cell in two dimensional and three
dimensional lattices, calculation of density of unil,geacking in solids, packing efficiency, voids, number
of atoms per unit cell in a cubic unit cell, point defects

GIST OF THE UNIT

TERMS
Amorphous and Crystalline Solids

Molecular solds
Covalent or Network solid
No of lattice points per unit cell

No of atoms per unit cell (z)

Coordination Number
Calculation of number of voids

Relation between r and a

Packing Efficiency

Calculations Involving Unit Cell Dimensions

Frenkel Defect:

Schottky Defect

Impurity Defect

Metal excess defect due to anionic vacanci
(F-centres)

EXPLANATIONS

Amorphous short range order, Irregular
shape, isotropic. No sharp MP, so also call¢
pseudo solids or super cooled liquidsglgss
Crystalline Solidslong range order, regular
shape, anisotropic. Sharp MP, so called tru
solids. eg : NaCl

Ar, CCl4, H20 (ice)

SiO2 diamond

Simple cubic8, BCG 9, FCCi 14, End
Centered 10

Simple cubic1, BCG 2, FCCi 4, End
Centered?2

FCC- 6:6 BCG 8:8

Let the number of close packed spheres be
then: The number of octahedral voids
generated = N The number of tetrahedral
voids generated = 2N

Si mple CubicY a = 2
FCCY 4r = aa?z2

zZM
i =—;

1Ny, -

M=molar mass (g/mol) a
length incm, NA = 6.023% 1023
Cation is dislocated to an interstitial site. It
does not change the density of the solid.
Frenkel defect is showlny ionic substance in
which there is a large difference in the size
ions, for example, ZnS, AgCI, AgBr and Agl
due to small size of Zn2+ and Ag+ ions.

A vacancy defects. The number of missing
cations and anions are equal. Density
decrases. For example, NaCl, KCI, CsCl at
AgBr.

If molten NaCl containing a little amount of
SrCI2 is crystallized, it creates cationic
vacancies. The cationic vacancies thus
produced are equal in number to that of Srz
ions.

If molten NaCl containing a little amount of
SrCI2 is crystallized, it creates cationic
vacancies. The cationic vacancies thus
produced are equal in number to that of Srz
ions.

edge

When alkali metl halides are heated in an
atmosphere of alkali metal vapor, they
become colored. During heating electrons
released by metal diffuse into the crystal ar
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occupy anionic sites, which are called F
centers. NaCl, LiCl, KCI acquires yellow,
pink, violet colo when heated in vapors of
Na. Li and K respectively.

Metal excess defect due to the presence of Zinc oxide is white in colour at room

extra cations at interstitial sites: temperature. On heating it loses oxygen an
turns yellow. The excess Zn2+ ions mdwe
interstitial sites and the electrons to
neighboring interstitial sites.

COMPREHENSION BASED QUESTIONS-
l. Read the following passage and answer the questions that follow:

Solids may be classified as amorphous and crystalline. Amorphous solids are isotropic whereas crystalling
solids are anisotropic. Solids can also be classified on the basis of type of forces of attraction as ionic,
covalent, metallic and molecular solidénit cells represent crystal lattice. Types of crystal lathice, fcc,
simple cubic, end centered cubic are most common in seven crystal systems and 14 bravais lattices. The
constituent particles arrange in square close packing, bccp, fccp, hep. Refikiagey of hep and feep is
74%, bcep 68% and simple cubic packing (52%). The vacant sites in packing are called voids, tetrahedral
and octahedral being most common. Density of sakuisbe calculated by usingl = Z. M/.Na .A 3. There
are defects inrystal lattice, point defects like Frenkel and Schottky. {stmichiometric defects are metal
excess type and metal deficient type and impurity defects.

a) Which type of defects is shown by ZnS?

Ans. Frenkel defect.
(b) A given metal has fcc structure with edge length of 361 pm. What is radius of atom?
Ans . 4y r=1l484%364=127 pm

4
(c) A compound is formed by cati omd é6a&rdi ovhi &Ad ofc
What is formula of compound?

Ans. GA4
(d) What happens when ZnO is heated and why?
Ans. It becomes yellow due to metal excess defect.
(e) What type of solid is silicon carbide (Carborundum)?
Ans. Covalent solid
I. Common salt w use in our daily food is sodium chloride (NaCl). Free flowing table salt of

popular brand used in the house of chemist was observed to have the density equal to 2.058 g/
The theoretical standard density of sodium chloride is 2.165 g/cc.

Answer the fdbwing questions:
i) Which type of defect is present in the free flowing salt?
i) Is the defect stoichiometric?
iii) What type of ionic solids show Schottky defect?
iv) Define coordination number. What is the coordination number of NaCl?
v) What is the peking efficiency in simple cubic lattice?
Ans. (i) Schottky defect
Ans. (ii) stoichiometric
Ans. (iii) For Schottky defect the size of cation and anion should be similar and coordination number shoul
be high i.e., 6 or more.
Ans. (iv) The nearesteighbors with which a given sphere is in contact is called coordination sphere. The
coordination number of NaCl is 6.
Ans. (v) The packing efficiency in simple cubic lattice = 52.4%
CONCEPTUAL QUESTIONS -

One mark questions-

1. What is the formula of @empound in which the element Y formep lattice and atoms of X occupy 193

of octahedral voids?

Ans. XY3

2. What would be the nature of solid if there is no energy gap between valence band and conduction banc
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Ans. Metallic solid
3. Analysis shows th&teO has a nestoichiometric composition with formula £20. Give reason.

Ans. Some F& ions are replaced by Feons; 3Fé* = 2F€* to maintain electrical neutrality.
4. Name the defect in the following crystal.

X* Y- X Y

Y O Y X*

X* O X* Y

Y X* Y X*
Ans. Schottky defect

5. What is the coordination number of atoms in a

() bcc structure, and (ii) fcc structure?
Ans. (i) 8 (i) 12
6.ACrystalline solids are anisotropic in naturebo

Ans. It means that some of their physical properties show different values when measured along different
directions in the same crystal. [The substances exhibiting directional differences in properties are termed
anisotropic]

Two marks questions-
7. Anelement crystallizes in a bcc. Lattice with cell edge of 400 pm. Calculate the density if 250 g of this
element contain 2.5 x #batoms? Ans. 3.125 g cm
Ans. Hint- first find the atomic mass of element from the formula, m/M = Mo/N
8. Account forthe following:

i) Schottky defect lowers the density of a related solid.

i) Conductivity of silicon increases on doping it with phosphorus.
Ans.i) In Schottky defect, some ions are missing (or due to vacancies) from their normal sites due to whict
densiy decreases.
Ans.ii) This is due to availability of unpaired or odd electron provided by phosphorus.
9. a) Why does presence of excess of lithium makes LiCl crystals pink?

b) A solid with cubic crystals is made of two elements P and Q. Atoms of & #re corners of the cube

and P at the body centers. What is the formula of the compound?
Ans.a) When a crystal of LiCl is heated in an atmosphere of Li vapours, the Li atoms lose electron to form
Li+ ions. The released electrons diffuse into the crystadsoccupy anionic sites<#enters) which absorb
energy from light and impart pink colour to the LiCl crystal.
Ans.b) We know that in simple cubic, number of atoms at corner = 1/8 x8 =1

So the formula of the compound is PQ.
10. a) Why do the window gkses of old buildings become blurred and turbid ?

b) Why do the window glasses of old buildings become thick at the bottom?

Ans. a) With the passage of time, glass undergoes crystallization to some extent, i.e. it acquires crystalline

character. Thi is due to heating in the day time and cooling slowly in the night time, i.e. the process of

annealing occurs.

Ans. a) Glass behaves as a super cooled liquid, i.e. it has the property to flow. Thus, due to gravity the gla
sheets become thick at the tioon.

Three marks questions-
11a) Based on the nature of intermolecular forces, classify the following solids:
Sodium sulphate, Hydrogen
b) What happens when Cd@ doped with AgCI?
¢) Why do ferrimagnetic substances show better magnetism thafeardmagnetic substances?
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Ans. (a) Sodium sulphate = ionic solid, Hydrogen = molecular solidgotar)
Ans. (b) Cationic vacancies are generated.
Each Cd' replaces two Agjions. It occupies the site of one ion and the other site remains vabast. T

cationic vacancies are produced and it is an Impurity defect.

Ans. (c)
12. Chromium crystallizes in bcc structure. If its edge length is 300 pm, find its density. Atomic mass of
chromium is 52 u. (N= 6.022 x 16> mol?) Ans. 6.396 gcm

Ans. Usethe formula of density of the unit cell
13. Examine the given defective crystal:
X* Y" X* Y" X*
X+
Y" @) Y" X* Y"

X* Y" X* Y" X*
Y" X* Y" X* Y"

Answer the following questions:
i) Is the above defect stoichiometricranstoichiometric?
i) Write the term used for this type of defect.
iii) Why do silver halides show this type of defect?

Ans. (i) Stoichiometric defect
Ans. (ii) Frenkel defect
Ans. (iii) Due to large difference in the size of cation and anion.
14An el ement 6X6 ‘)Aaving fdd atrsicture=hasdulit cejl edgeléngth of 400

pm. Calculate the density of 06Xo6a=65.022x16Ime)Ans. mber
Density = 4.15 g cri; Number of unit cells = 1.5 x 0

UNIT -l SOLUTIONS

SYLLABUS: Types of solutions, expression of concentration of solutions of solids in liquids, solubility of
gases in liquids, solid s ol urlative lovering & vapdr pr&ssure,l a w,

elevation otboiling point, depression of freezing point, osmotic pressure, determination of molecular masse
using colligative properties.

GIST OF THE UNIT

Mass percent Mass of solute present per 100 g. of solution
y w Solute
w /w% Composition = W_SOW X 100
Molarity [M]: No. of moles of solute premnt per liter of solution in
called O6molarity of soluwu
Hioae f males of solude dependent.

votune |:{I' s bt foniL}
-
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Molality [m]:

frss of Solvrent{in kgl

Mole Fraction:

For two component system made
of Aand B , %a= na+ng , Xg=
na+ns , Sum of all the component
isl ; XatXg=1

Henry's law :

pa = Ku . Xa

Applications of Henry's Law

RAOULTO6S LAW

No. ofmoles of solute present per kfysmlvent is called
molality. It is temperature independent.

Ratio of number of moles of a component in solution t
the total no. of moles of all the components is called
mole fraction (x) of the component.

The solubility of a gas in a liquid at a particular temp
directly proportional to the pressure of the gas
equilibrium with the liquid at that temp .

1.To minimize the painful effects accompanying -
decompression of deep sea divers, He is mixed witis (
used in breathing gas.

2.To increase the solubility of G@n soft drinks and
soda water, the bottle is sealed under pressure

R o u llaw @osa solution containing two Roultds | aw for a s
miscible liquids volatile solute:
The partial vapour pressure of each The relative lowering of vapour pressure fol
component of a solution is directly solution containing a newolatile solute is
proportional to its mole fraction at a given equal to mole fraction of the solute when
temperature. Suppose AdaB are two solvent alone is volatile.
volatile components of a solution. Therefore PY- P,
according to Roulto6: o = Xe

A

Pa ca,Pra=P°X ca and
Ps" cs, Ps=PsX cs

Therefore total vapour pressure of the

solution: Ps = R+ Ps

For a binary solutiow A+c B =1,
socg=1-ca and ca=1-cs
Ps=R%+ (P°-Pa%) cs OR
Ps=R%+ (A1 Ps%) ca

P°A=V.P of pure solvent
Pa = V.P of solution

Where PBa - Pa
is lowering of vapour pressure of solution

IDEAL AND NON -IDEAL SOLUTIONS:

Ideal Solution
1. Foll ows Roul
concentrations. P = PA + PB

Non Ideal Solution
t 6and 1. Does not foll ow Ro

temperature and pr

2. Intermolecular forces in resulting solutior 2. Intermolecular forces in resulting solutio

are same as in pure components.

A=Bi1B

B=AT are different from inter molecular force ¢
pure components. AB {7 AABiT B

3. No change in volume while mixing

components. o V miZX
3. Change in volume while mixing
4. No heat change take place while mixing 1 components. @ V mi
componemixsO o H
5. Eg: ni hexane + fi heptanes & benzene 4. Heat changes take place while mixin

toluene

the components.
5. EQ: Acetone + Water & Acetone +
CHCI3
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NON IDEAL SOLUTIONS
Showing Positive de ShowingNegativedevi ati on f

Law Law

1. Vapour pressure of resulting solutior 1. Vapour pressure of resulting solutior
is greater than sum of partial pressui is less than sum of the partial presst
of components. P > PA + PB of pure components. P < PA + PB

2. Resulting intermolecular force is 2. Resulting intermolecular force is
weaker than pure components. stronger than pure components.

3.0 V mix = +ve 3. @ V nivex =

4. p H mix = +ve 4. @ H nivex =

5. Eg: Acetone + Water, Alcohol + 5. Eg: Acetone + CHCI3HNO3 + H20

Water Carboxylic Acid + Water

-

Azeotrope: :- The mixture of liquids which boils at a constant temperature like a pure liquid andgposses
same composition of the components in liquid as well as in vapour
MMinimum Boiling Azeotope: Boils at a temperature lower than boiling point of pure components. [95%
Alcohol by volume]
MMaximum Boiling Azeotope: Boils at a temperature higher than boiling point of pure components. [68%
HNOs by mass]
Colligative Properties-The properties fadilute solutions which depend only on number particles of solute
present in the solution and not on their identity are called colligative properties

1-Relative Lowering of Vapour Pressure:  The relative lowering of vapour pressure of

Pop _ waxM, solution contaimg a nornvolatile solute is

g Bt equal to the mole fraction of the solute
present in the solution.

2. Elevation of Boiling Point: Difference between boiling of solution
T b m [molality] containing non volatile solute and B.P. of
Tb = Kb m pure solvent is cal
Kb= Molal Elevation Constant or Thi T°%

Ebullioscopic constant

ml
1
|

K.
N 5’ 5

3. -Depression of Freezing Point: Difference in freezing point of pusslvent
T T m[molality] and freezing point of solution is called
T f .m Kf O0Depression in Free.
Kf =Molal Depression Constant or pTf %% TfT

Cryoscopic constant
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4. Osmotic Pressure: Excess pressure which must be applied to i

V. = nRT solution in order tgrevent flow of solvent
into the solution through the seqmeérmeable
py =WgRT/Mg membrane.

= Osmotic pressur

R =Gas constant.
Reverse Osmosidlf pressure greater than osmotic pressure is applied then, flow of solvent molecules is
reversed, i.e. from a higher concentration solution to lower comtedtsolution. This phenomenon is called
ARever se Osmosi so. It is used in water purifica
Abnormal molecular massWhen the molecular mass of the substance determined by any of the colligative
properties is different from its theoretically calculated molar mass, the substance is said to show abnorma
molecular mass. It is due tol)the solution is not dilute 2) whehe solute undergoes association or
dissociation in solution

Van't Hoff Factor : It is defined as the ratio of the experimental value of the colligative property to the
calculated value of the colligative property.

i = observed value of colligative property

Normal value of colligative property

i = Normal molecular mass

Observed molecular mass
Colligative property is always inversely proportional to molecular mass

The value of predicts the nature of the solute in the solution.
If i=1, solue behaves normally in solution.
*If  i>1, solute undergoes dissociation in solution

*If i< 1, solute undergoes association in solution
COMPREHENSION BASED QUESTIONS-

A. The properties of dilute or ideal solutions whabdpend only upon the concentration of the solute in the
solution and no other characteristics are known as colligative properties. There are in all four such proper
i.e. relative lowering in vapour pressure, osmotic pressure, elevation in boiling tpoiperature and
depression in freezing point temperature. All of them help in calculating the observed molar mass of the sol
which is inversely proportional to the colligative property involved. Out of these, osmotic pressure may k
regarded astheltes f or t he determination of molecular ma
dilute solution,

= CRT, where 6 6 is the osmotic pressure whil
(1) When liguids A and B are mixed, hydrageonding occurs. The solutions will show:

a. Positive deviation from Roultds | aw

b . Negative deviation from Roultdés | aw

C . No deviation from Roultds | aw

d. Slightly increase in volume

(2) The azeotropic mixture of water and HCI boils at 18B.when the mixture is distilled.
It is possible to obtain:
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a. Pure HCI
b. Pure water
c. Pure water as well as pure HCI
d. Neither HCI nor water in their pure states.
(3) On freezing an aqueous solution of sugar, the solid which starts separating out is:
a. Sugar
b. Ice
c. Solution with the same composition
d. Solution with different composition
(4) The value of osmotic pressure does not depend upon:
a. Concentration of the solution
b. Temperature of the solution
c. Number of the particles of the solute present
d. Stucture of the solute particles
(5) Effect of adding a newolatile solute to a solvent is:
a. to lower the vapour pressure
b. to increase the freezing point
c. to increase the boiling point
d. to decrease the osmotic pressure
B. The four colligatie properties of the dilute solutions help in calculating the molecular mass of the solute
which is often called observed molecular mass. It may be same as the theoretical molecular mass (calcule
from the molecular formula) if the solute behaves normalolution. In case, it undergoes association or
dissociation, the observed molar mass gives different results. The nature of the solute in solution is

expressed in terms of Vanot Hoff factor (1I(@(f whi
the solute associates) and more than 1 (if the solute dissociates). The extent of association or dissociatior
represented by U which i s:
U —= (for association) or—(for dissociation)
(1) The Vanot utsoldtibon ofglucosedssr f or di |
a. Zero
b.1
c.15
d. 2

(2) Which of the following is incorrect?
a. Molecular mass of NaCl found by osmotic pressure measurements isthathretical value.
b. Molecular mass of G3COOH in benzene found byyascopic method is double the theoretical
value.
c. Osmotic pressure of 0.1M glucose solution is half of that of 0.1M NaCl solution.
d. Molecular mass of HCI found by colligative poperty will be same in aqueoaslution and in
benzenesolution.
(3) Benzoic acid undergoes di mer i z arelatedno degree b e |
ofassociation 06U6 of the acid as:

a.i=2xU b. i =ci=Aal/2d. i = 1+U0/2

(4)0.IMK4[Fe(CNy] i s 60% ionized. What will be Vanét H
a.l4 c.34
b. 2.4 d. 4.4

(5) The molar mass of the solute sodium hydroxide obtained from the measurements of Osmoti @iress
its aqueous solution at &7 is 25 g mot. Therefore, the percentage ionization of solution is:

a.75 b.60 c. 80 d. 70
Answers
A- 1(b); 2(d); 3.(b); 4(d); 5(a,c) B- 1(b); 2(d); 3.(c); 4(c); 5(b)
MCQ

1. Which ofthe following units is useful in relating concentration of solution with its vapour pressure?
(a) Mole fraction (b) parts per million (c) mass percentage (d) molality
2. Value of Hemryods constant K
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(a) increases with increase in temperature
(b) decreases witimcrease in temperature
(c) remains constant
(d) first increases, then decreases
3. Increasing the temperature of an aqueous solution will cause

(a) decrease in molality (b) decrease in molarity
(c) decrease in mole fraction (d) decrease in %vYw/

4. Which of the following mixtures will show a
(a) Phenol and aniline (b) Chloroform and acetone

(c) Nitric acid and water  (d) Methanol and acetone
5. Colligative properties depend on
(a) the nature of the solute (b) the number of solute particles in solution
(c) the physical properties of solute (d) the nature of the solvent
6. Which of the following aqueous solutions should have the highest boiling point?
(@) 1.0M NaOH(b) 1.0M NHNOs(c) 1.0 M NaSQy (d) 10M KNOs
7. The unit of ebullioscopic constant is
(@) K kg mof! (b) K* kg mol (c) K kgmol* (d) K kg*mol
8. In comparison to a 0.01 M solution of glucose, the depression in freezing point of a 0.01 M MgCl
solution is
(a) the same (b) abotwice  (c) about three times (d) about six times
9. An unripe mango placed in a concentrated salt solution to gr@ekies shrink because
(a) it gains water due to osmosis (b) it loses water due to reverse osmosis
(c) it gains water due teverse osmosis  (d) it loses water due to osmosis
100.The values of Vanot Hob@redpectvelyoares for KCI, Na
@2 2and2 (b)2,2and3 (c)l,1and2 (d)1,1andl
ANSWERS: 1(a); 2(a); 3(b); 4(d)5(b);6(c);7(a);8(c);9(d);10(b)
ASSERTION& REASON TYPE QUESTIONS
Note: In the following questions a statement of assertion followed by a statement of reason is given. Choo
the correct answer out of the following choices.
i.  Assertion and reason both are eatrstatements and reason is correct explanation for assertion.
ii.  Assertion and reason both are correct statements but reason is not correct explanation for
assertion.
iii.  Assertion is correct statement but reason is wrong statement.
iv.  Assertion and reason badine incorrect statements.
1. Assertion: Molarity of a solution in liquid state changes with temperature.
Reason:The volume of a solution changes with change in temperature.
2. Assertion: If on mixing the two liquids, the solution becomes hot, it impiied it shows negative deviation
from Roultdés | aw.
Reason:Sol ut i on which shows negative deviation f
volume.
3. Assertion:Gr eat er t he value of Henryds c o Bthd salubilityof f
the gas at the same pressure and temperature.
Reason:Sol ubi l ity of a gas is directly proportic
temperature.
4. Assertion: When a solution is separated from the pure solventdgyrapermeable membrane, the solvent
molecules pass through it from pure solvent side to the solution side.
Reason: Diffusion of solvent occurs from a region of high concentration solution to a region of low
concentration solution.
5. Assertion: Azeotropic mixtures are formed only by Rmeal solutions and they may have boiling points
either greater than or less than both the components.
Reason:The composition of the vapour phase is same as that of liquid phase of the azeotropic mixture.

ANSWERS: 1(i); 2(ii): 3(iv); 4(iii); 5(ii)
SHORT ANSWER QUESTIONS
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1. Vapour pressure of two liquid A & B are 120 and 180mm Hg at a given templf 2 mole of A
and 3 mole of B are mixed to form an ideal soln, calculate the vapour pressure of solution at
same temperatire.

A- Totalmoles=2+3=5
P solution ="a ¥a *+ Pz ¥

E>-c12I:|+E:-c1EH:|
5 =

=48 + 108
= 156mm.
2. 18 g of glucose,eH1,06 (Molar mass = 180 g mol@) is dissolved in 1 Kg of water in a sauce
pan. At what temperature will this solution boil?
A- 0 = weight for solvent’Q0) = 1 Kg
0 = weight of solute glucose = 18 gm
0 = molar mass of solute, glucose = 180 g Mole
0 =0.52 K Kgmole?
Y ox@o
WY ——— T8IU ¢

WY

3. ()Why is osmotic pressure considered to be a colligative property?
(ilWhat happens when a plant cell is placed in
(a). Hypertonic solution (b). Hypotonic solution
(i Equimolar solutions of NaCl and glucose are not isotonic. Why?
A- (i) Osmotic pressure depends upon the number of moles of solute per litre of the solution irrespecti
of the nature of the solute. Hence, osmotic pressure | a colligative property
(i) (a)its protoplasm shrink but its shape remain same due tocedjisvall. Thisis called
plasmolysis.
(b) Its protoplasm swells and applies pressure on the cell wall. But do not burst due to rigid wall.
(iii) NaCl gets dissociated to two ions (Nand Cl) and exerts almost double osmotic pressure tha
glucose
4. The vapour pressures of pure liquids A and B are 450 and 700 mm Hg respectively at 350K.
Find the composition of liquid mixture if the total pressure is 600 mm Hg. Also find the
composition in vapour

Pr = Xt1(n liquid phase{0 0 ) +0

600 = X 1(in liquid phase(450-700) + 700

X1(in liquid phasey= 0.4 ¥1(in liquid phase)~ 0.6
Pi= 450 m™@& =180 P=700 1 =420
Xi=— 1@ Xo=— T

5. (i))What is anti-freeze?
(ilWhy should the solution of nontvolatile solute freezes at a lower temperature?
(ii)Will the depression in freezing point be same or different if 0.1 mole of sugar, 0.1 mole of glucose is
dissolved in one litre of water?
(iv)Why it is advised to add ethylene glycol to water in car radiator while driving in a hill station?
(V)A solution containing 18 g of nonvolatile solute in 200 g water freezes at 272.07 K. calculate the
molar mass of solute. (Given K= 1.86 K/m).
Ans (i) Those substances which are used in depressing the freezing point of water
(i) A solution containing a nowolatile solute has lower V.P. than the pure solvent .As a result its V.P.
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becomes equal to the solid solvent at a lower temperature than pure solvent.
(i) The depression in freezing point will be same in both the solutions because both-ateatanytes and
give same number of solute particles
(iv)Ethylene glycol lowers the freezing point of water and therefore does not freeze in the radiator.
(V) oTi=Ks m

273 272.07 =1.86

0.93=1.86 — | M =180g/mol

UNIT -lIl ELECTROCHEMISTRY

SYLLABUS - Redox reactions, EMF of a cell, standard electrode potential, Nernst equation and its
application to chemical cells, Relatibetween Gibbs energy change and EMF of a cell, conductance in
electrolytic solutions, specific and molar conductivity, variations of conductivity with concentration,
Kohlrausch's Law, electrolysis.

GIST OF THE UNIT

Conductance : Reciprocal of the resistaacC = 1/R Unit
i s'ly

Specific Resistance/Resistivity ;] = R A [ | Uni t i

Specific Conductance or Conductivity : | k =  1W/RA=1/R x /A Unit: {

Conductivity of any conductor is the cml
reciprocal of specific resistance and is
denoted by (Greek work Kappa) k=C x G* ( G* = l/A = Cell constant, Unit Cm
1) Variation of k (Conductivity) with
concentration: k directly proportional to
concentration.

Molar Conductivity : It is defined as the | It is denoted bym .

conducting pwer of all the ions produce{ . - “M‘“"

ts)g)/lﬁtr;gng-;ram mol of an electrolyte in a Unit of @ is Scrimok1.

Variation of molar conductivity with
concentration:

In case of strong electrolyte like K@m | cnooon
does not increase appreciablecause I
number of ions does not increase much| §

whereas mobility of ions increases on oot T r
dilution. T

In case of weak electrolyte like . =

CHsCOOH, @m increases appreciably : =g o 1
with decrease in concentration because ad

both number of ions as well as mobility
ions incrase with decrease in
concentration i.e. on dilution.
Kohlrauschés Law :[Application of Kohlr a
According to this law, molar conductivit| 1.For calculation of limiting molar conductivity
of an electrolyte, at infinite dilution can § @,° = Ul . + Ul .®

expressed as the sum of contributions | 2. For calculation of degree of dissociation
from its individual ions. P

e.g.@m 9= U+ I+8 +U1-80or@mo 3. For calculation of dissociation constant.(Ka)
=U+l+o0+UIl-0 s eA

L=
(1—wx) VA -A)
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WhereU+ andU- are the number of
cations and anions per formula of
electrolyte (e.gU+=U- =1 in NaCl but
U+= 1 andU- = 2 for CaC}).

Nernst equation for half cell
(Single electrode):

R7

i 1
nf  [MY)

OR Ew""/u=E"W"" /n

1039
(.03 'lh.\'

oM

Nernst equation for complete cell

cell

0.059 srercducy
0.059 v [Lp0duce]
e

[recce.)

Equilibrium constant (Kc)

At equilibrium Qc =Kc and Ecell = 0

A 0.059 ——

Electrochemical Cell and Gibbs energy :" :/ A,G* = -2303RT kg K
the reaction: e
Faradayods first | a W=2Z.Q
Amount of substance deposited(W) at a or W=2zZ.1 .t w i
electrode is directly proportional to el ectrochemic
supplied charge(Q). i's current in

time in seconds
Faradayodés second I|WU E

and

W1i/Wo= EJ/E>

Where W and W are mass of substance 1 and
respectively and £and E are their equivalent
masses.

when the same amount of current is
passed through different
electrolytes/elements connected in serig
the mass of the substance
liberated/deposited at the electrodes in ¢
directly proportional to their chemical
equivalent.

COMPREHENSION BASED QUESTIONS
l. Read tle given passage and answer the questions 1to5 that follow:

Galvanic cells that are designed to convert the energy of combustion of fuels like hydrogen, methane,
methanol, etc. directly into electrical energy are called fuel cells. One of thesmaoosssful fuel cells uses
the reaction of hydrogen with oxygen to form water. The cell was used for providing electrical power in the
Apollo space programme. The water vapours produced during the reaction were condensed and added to
drinking water suply for the astronauts. In the cell, hydrogen and oxygen are bubbled through porous
carbon electrodes into concentrated aqueous sodium hydroxide solution. Catalysts like finely divided
platinum or palladium metal are incorporated into the electrodesdi@aging the rate of electrode
reactions.
a) Write the cathodic & anodic reactions taking place #OHfuel cell.
Ans. Cathodic reactiorOz(g) + 2HO(l) + 46Y 4 Q)
Anodic reaction2H; (g) + 4OH( aq) O +4&H
Ans. b) Write two advantages fuel cells over other cells.
i) Higher efficiency of about 70 %
i) The cell runs continuously as long as the reactants are supplied.
c) In fuel cell finely divided platinum or palladium metal are incorporated into the electrodes for increasing
the rate of electrode reactions. How doawalyst increase the rate ofeactions?
Ans- Lowers activation energy for the reaction by one or another way.
d) Why are catalyst used in finely divided form?
Ans. finely divided form has greater surface area.
MCQ-
1. The limiting molar conductivity for NaCl, KBr and KCI are 126,152 and150
Scntmol?, the limiting molar Conductivity of NaBr is:
a. 278 Scrimoltb. 176 Scrfmol?
c. 128 Scrfmol* d. 302 Scrfmol?

22|Page



2. Limiting molar conductivityof NH4OH is equal to:
a.°’mNH«CIl  °mNga Cl °mMNaOH
b.°mfla OH °mNa€l- $MNH4CI
c . °mNaOH -s °mNH4CI - s °mHCI
d.°mNH,C I °mMaOH - s °mNaCl

3. How is electrical conductanad a conductor related with length and area of esession of the

conductor ?
a.G=1.ak? b. G =k. l.a?
c.G=kall d. G =k.l.a?

4. The potential of a hydrogesiectrode at pH = 13

a.0.591V b.0.00V ¢ 0591V d-0.059V

5. Which cell will measure standard electrode potential of copper electrode?
(i) Pt (s) | H (g, 0.1 bar) | H (ag. , 1 M) || Cti(ag.,1M) | Cu
(i) Pt(s) | H (g, 1 bar) | Fi(aq. , 1 M) || Ctf (aq., 2 M) | Cu
(iii) Pt(s)| M (g, 1 bar) | Hi(ag. , 1 M) || Ctf (ag.,1 M) | Cu
(iv) Pt(s) | B (g, 1 bar) | H (ag.0.1 M) || C#* (ag.,1 M) | Cu
6. The difference between the electrode potentiatsvofelectrodes when no current is
drawn through the cell is called

() Cell potential (i) Electromotive Force
(i) Potential difference (iv) Cell voltage
ANSWERS:

1(c); 2(d); 3(c); 4(c); 5(c); 6(b)
ASSERTION& REASON TYPE QUESTIONS
Note: In the following questionsa statementof assertionfollowed by a statement
of reasonis given. Choosethe correct answerout of the following choices.
(a) Both assertion a@reason are true and the reason is theecbexplanation odissertion.
(b) Both assertion and reason are true and the reason is not the correctexpaassertion.
(c) Assertion is true but the reason is false.
(d)Both assertion and reason are false.
(e) Assertion is false but reason is true.
1. Assertion: Cu is less reactive than hydrogen.
Reason: E° Cu?/ Cu is negative.
2. Assertion: E° cell should have a positive value for the cell to function.
Reason: Ecathode<Eanode
3. Assertion: Conductivity of all electrolytes decreases on dilution.
Reason: On dilution number of ions per unit volume decreases.
4. Assertion: s m for weak electrolytes shows a sharp increase when the electrolytic
solution is dilutel.
Reason: For weak electrolytes degree of dissociation increases with dilution of solution.
5. Assertion: Electrolysis of NaCl solution gives chlorine at anode insteacbof O
Reason: Formation of oxygen at anode requires overvoltage.
6. Assertion: Formeasuring resistance of an ionic solution an AC source is used.
Reason: Concentration of ionic solution will change if DC source is used.
7. Assertion: Current stops flowing whenda = 0.
Reason: Equilibrium of the cell reaction is attained.
8. Assertion: Eag+ag increases with increase in concentration of ibgs.
Reason: Eag+ag has a positive value.
9. Assertion: Copper sulphate can be stored in zinc vessel.
Reason: Zinc is less reactive than copper.
10. Assertion: Cu dissolves in HN®
Reason: In nitric acid it is oxidized by nitrate ion and not by hydrogen ion
ANSWERS:
1(a); 2(c);3(d); 4.(a);5(a); 6(a); 7 (a); 8(e); 9(d); 10(a)
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EXPECTED QUESTIONS

1. Arrange the following metals in order of their increasing reducing power.

K*/K = - 2.93V, Ag'/Ag = 0.80V, HF*/Hg = 0.79 V, M@*/Mg =- 2.37 V

Cr¥*/Cr =- 0.74V.

Ans. Lower the reduction potential, easily if gets oxidized hence greater is the reducing power, therefo
the increasing order of reducing power is Ag <Hg<Cr<mg<K.

2. Define conductivity and oiar conductivity.

Ans The conductance of a solution of 1 cm length and area of cross section equal to 1cm2 is known
conductivity. The conductivity of electrolytic solution containing 1 mole of electrolyte between 2 large
electrodes at one cm aparkigown as molar conductivity.

3. What is limiting molar conductivity?

Ans. The molar conductivity of an electrolyte at zero concentration is known as Limiting molar
conductivity.

4. What is unit of molar conductivity?

Ans:-=V| —— = Scnt/mol?

5.  The conductivity of 0.20m solution of KCl at 298 K is 0.0248 Sc@alculate its molar conductivity.
Ans.: “m =Kx1000= 0.0248 x1000-124 Scri mol*
M 0.20

6. How much faraday is required to produce 40gm Al frorQAP
Ans: AIP*+3eY Al (2749)

279 Al is deposited by 3f

40g Al will be deposited by 3x40=4.44 F

27

7. Predict the products of electrolysis of AgbWith Silver electrodes.
Ans. AgNOsY A g + NOs'

Reaction at cathode Ag UY A g

Reaction atAgtad hode Ag Y
8. Predict if the reaction between the following is feasible®? &ed Br.
Ans: FE"+Br Y F e'2 ¥Bn

E°cell = 0.77Vi 1.09V =-0.32V not feasible

9. Explain Kohlrauschoés | aw.
Ans: The Limiting molar conductivity of an electrolyte canrepresented as sumiaflividual
contributionof cation and onion of the Electrolytic
ZO m :VZO+ + VZO_
10.  Calculate emf of the following cell
Cd/Cd* (.10 M)//H" (.20 M)/H, (0.5 atm)/Pt
[Given E° for Cd* /Cd =-0.403 v]
Ans: Ecell = E°celli 0.059/n Log [Cd2+]/ [H]?
E°cell= 01 (i.403V) =0.403V
=0.0403i 0.0591/2 Log (0.10) X 0.5/(0.2) = 0.400V

CHEMICAL KINETICS
(APPXIMATE WEIGHTAGE OR THE TOPIQ 5 MARKS)
REVISED/REDUCED SYLLABUS FOR THE SESSION T 202021:
Rateof reaction (Average & Instantaneous)

Factors affecting reaction rate.

Order & molecularity of a reaction.

Rate law & specific rate constant.

Integrated rate equations and Hgt (only for zero & first order reactions)

<K<K KL
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IMPORTANT POINTS :

No |CONCEPT DETAILS (THEORY & FORMULA)
Rate @ Change of concentration of reactants & products per unit time.
Reaction | - > B,Rate=decrease in conc of reactant/time taken

OR
Rate=increase in conc o product/time interval
Unit = mol L' s

Expression or|
reaction rate

Consider a reaction, M3H------ > 2NHs
R=-ze[ N/ a1/ 3/ et = 3]1//atee[ NH
Rate o disappearance of@H, =-ae[ ;2N / aete[ 2H/ et
Rate o appearancg /@t ammon
Rate of disappearance o N rate o reaction
Rate of disappearance 0$+3 x rate o reaction &
Rate o formation o Nk 2 x rate of reaction

Factors Reactiorrate increases with increase in concentration of reactants, tempe
affecting & catalyst. A catalyst decreases the activation energy and promotes m
reaction rate amounts of reactants to cross energy barrier.
Orderof Sum of no of moles akactants on which reaction rate depends. It is an
reaction (n) experimental quantity, can be zero or fractional value.
Molecularity | Sumof stoichiometric coefficient of reactants in a balanced chemical equa
of reaction Itis a theoreticalvalu& candét be zero of
(m)
Integrated For zero order reaction = k = [&V] [A] / t
rate equation For first order = k = (2.303/t) log [A} t
Unit of rate for any order = mot" L " s (where n is the orderfoeaction)
constant
Half -life of a Time in which half of the reaction is completed or half of the reactant is
reaction consumed.
For zero ordet12 = [R]o / 2K, for first order 1> = 0.693/k

Arrhenius Log ko/ki = Ea / 2.303R [1/F1/T2]
equation

Activation Energy required by the reactant molecules to cross the energy barrier.
energy

Pseudd® Thebimolecular reaction in which one of the reactants is taken in excess s

order reaction

thereaction follows % order kinetics.

S S S n\"-( s B
= Y ;_z_

A et iRv et et
- ()ril])l(‘?{

= = &

FTae-asnaec-% S > n crere»x el e st o

GRAPHICAL REPRESENTATIONS OF ZERO & FIRST ORDER REACTIO N

Hate

ZERO ORDER REACTION

FIRST ORDER REACTION

fime

a
’ ‘

First-order reaction

Rate

In [A]

fime

|Tmn First Order S

25|Page



OQUESTION BANK
MCQOs

1. A reaction is first order witrespect to reactant A. What will be the initial rate, if concentration of
reactant becomes halved?

(a) Halved (b) doubled (c) tripled (d) not changed
2. What is the ratio of the rate of decomposition gdio the rate of formation of N

2N20s(g) ------------ > 4ANOy(g) + Ox(9)

(a8 1:4 (b) 2;1 (c)4:1 (d) 1:2
3. In the first order reaction, the concentration of the reactant is reduced' in @%minutes. What will be
its halflife?

(&) 120 min  (b) min (c) 30 min  (d) 25 min
4. Which of the folleving reaction ends in infinite time?
(a) Zero order (b) First order (c) Second order  (d) Third order

5. The rate constant of a zero order reaction is
(a) directly proportional to initial concentration ( b) doesndét depend on c
(c) inversey proportional to initial concentration ( d) candét say
6. The first order reaction takes 80 minutes to complete 99.9%. What will be itsdalf
(&) 8 min (b) 16 min  (c) 24 min  (d) 32 min
7. A catalyst increases the reaction rate by:
(a) decreasing endlpy (b) increasing internal energy
(c) decreasing activation enthalpy (d) increasing activation enthalpy
8. Chemical kinetics is the study to find out:
(a) the feasibility of a chemical reaction (b) speed of a reaction
(c) extent to which a reactiomill proceed (d) all of the above
9. The rate of a reaction:
(a) increases as the reaction proceeds (b) decreases as the reaction proceeds
(c) remains the same as the reac. Procedd¥ may increase or decrease as the reaction proceeds

10. Which of theollowing influences the reaction rate performed in a solution?
(a) Temperature  (b) Activation energy (c) Catalyst (d) All of the above

ANSWERSI 1.(a) 2.(d), 3.(c), 4.(b), 5.(a), 6.(a), 7.(a), 8.(d), 9.(d), 10.(d)

ASSERTION- REASON TYPE QUESTIONS
READ THE STATEMENTS GIVEN AS ASSERTION & REASON BOTH AND CHOOSE THE
CORRECT OPTION AS (A)/(B)/(C)/(D) AS PER THE FOLLOWING INSTRUCTIONS.
Choose (A)i if both assertion & reason are correct statements and reason is the correct
explanation of assertion.
Choos (B)- if both assertion & reason are correct statements and reason is not the correct
explanation of assertion.
Choose (C)i if assertion is the correct statement & reason is incorrect statement.
Choose (D)i if assertion is incorrect statement and reson is the correct statement.
1. ASSERTIONI Order of reaction can be zero or fractional.
REASONT Order of a reaction cannot be determined from a balanced chemical reaction.
2. ASSERTIONI Order and molecularity of a reaction is always same.
REASONI Order is @étermined experimentally whereas molecularity can be identified by a
balanced reaction.
3. ASSERTIONI Rate constant of a zero order reaction has the same unit as the rate of a reaction.
REASONI Rate constant of a zero ordeaction does not depend upon the concentration of
the reactant.
4. ASSERTIONI In a first order reaction, the concentration of the reactant is doubled, Hgdaf
also doubled.
REASONI Half-life of a reaction does not depend upon initial concentraifdhe reactant
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in a first order reaction.
5. ASSERTIONT Average rate and instantaneous rate of a reaction has the same unit.

REASONi Average rate becomes instantaneous rate when time interval is too small.

ANSWERS 1- (B), 2-(D), 3-(A), 4-(D), 5 (B)

Case based assertion-reason questions
Read the following passage and answer the given questions:

Chemical kinetics, the branch of physical chemistry that is concermed with
understanding the rates of chemical reactions. It is to be contrasted

with thermodynamics, which deals with the direction in which a process occurs but in
itself tells nothing about its rate. Thermodynamics is time's arrow, while chemical
kinetics is time's clock. Chemical kinetics relates to many aspects

of cosmology, geology, biology, engingering, and even psychology and thus has far-
reaching implications. The principles of chemical kinetics apply to purely physical
processes as well as to chemical reactions.

The rate of a reaction is defined in terms of the rates with which the products are
formed and the reactants (the reacting substances) are consumed. For chemical
systems it is usual to deal with the concentrations of substances, which is defined as
the amount of substance per unit volume. The rate can then be defined as the
concentration of a substance that is consumed or produced In unit time. Sometimes
itis more convenient to express rates as numbers of molecules formed or consumed
inunittime,

(Ref: Kalth J. Laldler.Former Professor of Chemistry, University of Ottawa, Ontario. Author of The |
World of Physical Chemistry.)

In these questions a statement of assertion followed by a statement of reason is
given. Choose the correct answer out of the following cholces.

a) Assertion and reason both are correct statements and reason is correct
explanation for assertion

b) Assertion and reason both are correct statements but reason Is not correct
explanation for assertion

c) Assertion |s correct statement but reason is wrong statement
d) Assertion Is wrong statement but reason is correct statement.

1.Assertion:The rate of areaction is the rate of change of concentration of a reaction
or a product.

Reason: Rate of reaction remains constant during the course of reaction.

2. Assertion:Instantaneous rate is used to predict the rate of reaction at a particular
moment of time,

Reason:Average rate is constant for the time interval for which it is calculated
3. Assertion:All collisions of reactant molecules lead to product formation,

Reason:Only thoee collisions in which molecules have correct orientation and
sufficient kinetic energy lead to compound formation.

4. Assertion:The enthalpy of reaction remains constant in the presence of a catalyst

Reason: A catalyst lowers down the activation energy but the difference in energy of
reactant and product remains same.

Anawaers

le2b3d4aa

VERY SHORT ANSWER TYPE QUESTIONS (1 MARK)

1. What is the effect of adding a catalyst on :

(a) Activationenergy(Ea)and ( b) Gi bbs energy ( a&G)

Ea decreases (b)) Gibbs energy doesnoét
2. What is the order of reaction whose rapmstant has the same unit as the rate of reaction?

Ansi ( a)

Ansi Zero order reaction
3. What is the overall order of reaction which has the rate expression r2[B]%

Ansi 2+0=2"Y order reaction

of
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8.

9.

Unit of 15t order reaction and pseudd drder reaction is same. This statement is true or not.
AnsT True
If a 1°' order reaction takes 90 minutes for 75% completion. What will be itdifegf
Ans - 45 minutes.
A reaction is 2% order in A. How is the rate affected if the concentration of ddubled?
AnsT rate of reaction becomes quadruples.
How ie the rate constant affected when temperature is raised®¢ 10
Ansi Generally the rate constant becomes doubled.
Define the term instantaneous rate of reaction.
Ansi The change in conc of eitheeactants or products when time interval is taken as zero.
How the haklife of a reaction varies with change in initial concentration of a reactant?
Ansit 1/ 2 '"WvhdreR]is the order of reaction.

10.What is the unit of rate constant of a 3/2 ond=xction?

Ansi molt? Y2 st
SHORT ANSWER TYPE QUESTIONS (2/3MARK)

In a reaction 2A------- > B, the concentration of A decreases from 0.5 M to 0.4 M in 10 minutes.
Calculate the rate during this time interval.

Ansirate =1/ 2 & A[0.40#60]/10, =9.01 molts?
The rate constant of a first order reaction is 60Fow much time it will take to reduce the
concentration of the reactant to 1Md¥ its initial value?

Ansi t = 2.303/k log [R¥[R], = 2.303/60 log 10, = 3.8 x Geconds
A 1%torder reaction has the rate constant k = 5.5% $3. Find its halflife.

Ansi t1/2 = 0.693/k, = 0.693/ 5.5 x 18 = 1.3 x 10" sec.
Show that a %order reaction takes 10 times more time to complete 99.9% reaction than-liife half

AnsT t1/2 = 0.693/k

Find t99.9 = 2.303/k log 100/0.1, = 2.303/k.3log10, = 6.909/k

Compare t1/2 & 199.9 we get 199.9 =11/2 x 10
The decomposition of N¥bn Pt surface is a zero order reaction. What are the rate of formations of
N2 & H2 if k= 2.5 x 10 mol L*s™.

Ansi rate of formation of M= 2.5 x 10* mol L’s* &

rate of formation of K= 7.5 x 10* mol L!s™

A 1%t order reaction is 40% complete in 50 minutes. Calculate the value of rate constant. At what
time will the reaction be 80% compleie

Ansi find k by taking values a = 100 &xa= 60 i.e. = 0.01028 mihand then using this

value of k, find the time when the reaction will complete 80%, i.e. =156.52 min.

SURFACE CHEMISTRY

(POINTS TO REMEMBER)
(APPROXIMATE WEIGHTAGE OF THE CHAPTER 4/5 MARKS)

REVISED/REDUCED SYLLABUS FOR THE SESSION i 202021

1 Adsorptioni physical & chemical
1 Colloidal state classification & properties

IMPORTANT POINTS TO REMEMBER
1. The branch of chemistry deals with the surface phenomenon is called surface chemistry

2. Adsorptioni The accumulation of species at the surface rather than in bulk of an adsorbent is
called adsorption.

3. Desorptioni Removal of adsorbed particles from the surface of an adsorbent is called
desorption. It is essential so that the new reactaitgules can adsorb & reaction is going on.

4. Sorptioni Adsorption & absorption both take place simultaneously.

5. Types of adsorption
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Physical adsorption weak varder Waal force involved, reversible, decreases with increase of
temperature, enthalpy aflsorption is low.

Chemical adsorption strong chemical bond involved, irreversible, first increases with increase of
temperature and then decreases, enthalpy of adsorption is high.

6. Adsorption isotherni The variation in the amount of gas adsorbed byatteorbent with

pressure at constant temperature can be expressed by a graph , called adsorption isotherm.
7. Factors affecting adsorption:

(a) Increase with increase in surface area.

(b) Low temp is favourable for physical adsorption & high temp for chemical adsorpti

(c) Increases with increase of pressure.

(d) Easily liquefiable gases are readily adsorbed.

8. Colloidi a heterogeneous system in which a substance is disper$8dQam size) in another
substance called dispersion medium.

9. Dialysisi process to remove the unwadtsubstances from a colloidal system using a
membrane.

10. Electro dialysis when dialysis takes place in electrical field to remove ionic impurities.

11.Brownian movementZig-zag motion of colloidal particles is called Brownian movement.

12.Tyndall effecti scatering of beam of light by the colloidal particles is called Tyndall effect so
that the path of the light becomes visible.

13. Electrophoresi$ the movement of colloidal particles when an electric field is applied because
the colloidal particles have charge.

14.Peptizatiori converting a freshly prepared precipitate into a colloidal solution using a suitable
electrolyte called peptizing agent, is called peptization.

15. Coagulatiori process of setting colloidal particles using various methods (heating, shacked or a
electrolyte is added) is called coagulation. The electrolyte used for the coagulation a colloid is
called coagulating agent.

16.Hardy Schulz rulé the coagulating or flocculating power of an ion is directly proportional to the
charge on the ion. More charanore coagulating power.

Na'<Mg?*<Al3* - for coagulating negatively charged colloids.
CI<SO?<PQy* for coagulating positively charged colloids.
17. A potential develops between fixed layer and diffused layer in a colloidal system is called ZETA

potential.
QUESTION BANK
MCQs

. Which is favorable for physical adsorption?

(@) High T & High P (b) High T & Low P (c) Low T & High P (d) All of the above

. The term sorption stands for:

(a) Absorption (b) Adsorption (c) Desorption (d)Botha &b

. A small amount of FeGkolution is added to a ppt of Fe(QHa reddish brown colloidal solution is
obtained. This process is called:

(a) Dialysis (b) Peptization (c) Coagulation (d) Dispersion

. Main reason for the stability of lyophobic sol is:

(a) Charge on particles (b) Size of paiitles (c) Tyndall effect  (d) All the above
. Which of the following interface is not feasible:

(a) Liquid-liquid (b) Solidliquid (c) Liquid-gas (d) Gasgas

. Hemoglobin is the example of:

(a) Positively charged (b) negatively charged (c) Both (d) none of these
. Coagulation can take place by:

(a) Adding oppositely charged colloid  (b) Adding an electrolyte
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(c)By boiling (d) All of the above
8. Which electrolyte is most suitable for precipitation of#sol?
(a) NaCl (b) MgCh (c) AICI3 (d) all of theabove
ANSWERSI 1-(c), 2(d), 3(b), 4(a), 5(d), 6(a), *(d), 8(c)

ASSERTION- REASON TYPE QUESTIONS
READ THE STATEMENTS GIVEN AS ASSERTION & REASON BOTH AND CHOOSE THE
CORRECT OPTION AS (A)/(B)/(C)/(D) AS PER THE FOLLOWING INSTRUCTIONS.

Choo= (A)1 if both assertion & reason are correct statements and reason is the correct
explanation of assertion.

Choose (B) if both assertion & reason are correct statements and reason is not the correct
explanation of assertion.

Choose (C)i if assertionis the correct statement & reason is incorrect statement.

Choose (D)i if assertion is incorrect statement and reason is the correct statement.

1. ASSERTIONI An ordinary filter paper stops the flow of colloidal particles.
REASONT Pore size of filter papdyecomes more than the size of colloidal particles.
2. ASSERTIONI Enthalpy of Chemisorption is high.
REASON Chemisorption is caused by chemical bond formation.
3. ASSERTIONI Gas mask is usually used for breathing in coal mines to adsorb poisonous gases.
REASON i Physisorption decreases with increase in temperature.
4. ASSERTIONiDesor ption is the process of removal
RERASONI Desorption is not essential for further adsorption.
5. ASSERTIONi Preferential adsorption is not tgced to get charge on colloidal particles.
REASON Potential difference between fixed and diffused layer of oppositely charged is
called zeta potential.
ANSWERST 1-(C), 2 (A), 3-(B), 4 (C), 5 (D)
Read the passage given below and answer the followiggestions.

The foundation of colloidal chemistry was laid down by an English chemist, Thomas Graham ii
1861.Various others such as Tyndall, Hardy and many more contributed to the advancements in the field.”
colloidal phenomenon invented by Tyndall sketd the line of distinction between a true and a colloidal
solution. The same phenomenon is encountered in a dark room and dense canopy of trees found in forest

In these questions, statement of assertion followed by a statement of reason is given.

Choase the correct answer out of the following choices.
a) Assertion and reason both are correct statements and reason is correct explanation for assertion.
b) Assertion and reason both are correct statements but reason is not correct explanation dor asserti
c) Assertion is correct statement but reason is wrong statement.
d) Assertion is wrong statement but reason is correct statement.
2.1 Assertion (A): A colloid is a heterogeneous system.
Reason (R) Colloidal particles have an enormous surface.
2.2 Assertion (A): Scattering of light illuminates the path of beam in the colloidal dispersion.
Reason(R): Colloidal solutions as well as true solutions show Tyndall effect.
OR
Assertion (A): The sky looks blue to us.
Reason(R):Dust patrticles along with selsged in air scatter blue light.
2.3 Assertion: Colloidal solutions show colligative properties.
Reason: Colloidal particles are larger in size.
2.4 Assertion (A): Colloidal particles always carry an electric charge.
Reason(R):The nature of charge is thms on all the particles in a given colloidal particles.

VERY SHORT ANSWER TYPE QUESTIONS (1 MARK)
1. What is the charge on Agl colloidal sol formed when AghgCadded to excess of KI?

Ans- Negative charge Aglll
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2. Differentiate (i) O/W & (ii) W/O emulsions.

Ans (i) oil is dispersed in water dispersion medium. (i) water is dispersed in oil dispersion
medium.

3. What are the main reasons for the stability of colloidal sol?
Ansi Charge on colloidal particles and Brownian movement
4. Write the dispersed phase andplirsion medium of milk.
AnsT both are liquids.
5. Write one similarity in between Physisorption & Chemisorption.
Ansi Both are surface phenomenon and both are exothermic process.
6. What type of colloid is formed when a gas is dispersed in a liquid?
Ans- Foam
7. What is meant by selectivity of a catalyst?
Ansi formation of various products by using a suitable catalyst.
8. What is protective colloid?
Ans- Lyophilic colloids that protect the lyophobic colloids from coagulation are called
protective colloids.
9. Define electrophoresis.
Ans- movement of colloidal particles under the influence of electric field is called
electrophoresis.
10.What is peptization/
Ans- converting a freshly prepared precipitate into a colloidal solution using a suitable electrolyte
called pepking agent, is called peptization.
11Why is it necessary to remove CO gas when anm
Ansi because CO gas acts as a poison for the catalyst.
12.Which will adsorb more amount of gas, a limp of charcoal or a powder of clarcoa
Ansi a powder because more surface area will provide more adsorption.
13. Define Brownian movement.

Ansi zig-zag motion of colloidal particles is called Brownian movement.
14.Define Tyndall effect.
Ans - scattering of beam of light by the colloidal particiesalled Tyndall effect so that the
path of the light becomes visible.

SHORT ANSWER TYPE QUESTIONS (2/3MARK)
1. Write any two differences between Lyophilic & Lyophobic colloids.

Ansi 1. Lyophilic sol is prepared easily whereas lyophobic sol needs effdryophilic

sols are more stable whereas lyophobic does not.
2. Why is adsorption always exothermic?

Ansi because the force of attraction (physical or chemical) increases when particles of a
dispersed phase are adsorbed on the surface of dispersion madiwa know that
whenever force of attraction increases the certain amount of energy is released.

3. What is demulsification? Name two demulsification methods.

Ansi separation of particles of dispersed phase & dispersion medium in an emulsion is

called demulgication. It can be done by (i) centrifugation (ii) boiling.

4. Why is it essential to wash the precipitate with water before estimating it quantitatively?
Ansi because some amount of electrolyte is mixed with the precipitate and can affect the
weight ofprecipitate so it has to be removed by washing with water.
5. Why the ester hydrolysis is slow in the beginning of reaction and become faster after some time?
Ansi as we know that after the hydrolysis of an ester, an alcohol 7 a carboxylic acid are
formed aunl the acid formed acts as a catalyst, therefore the reaction becomes faster afte
some time.
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6. Define the following terms:
0] Coagulation (i) Dialysis (iii) Emulsifying agent.
Ans - Read the important points at the beginning of the topic.

An emulsifying agenis the chemical which gives stability to an emulsion. For example soap

is an emulsifier for oil/water emulsion.
7. Compare physical and chemical adsorption.

Ansi Read the important points given at the beginning.
8. Give reason:

(i) Alum is applied in case of a cletading to bleeding.
(i) Leather gets hardened after tanning.
(i) True solutions do not show Tyndall effect.

Ansi (i) negative ions of alum coagulates the positively charged blood.
(i) Due to coagulation.

(i)  Size of true solution particle is less than 1 nm so nottaldeatter the light.
9. What happens whén
(1) A freshly prepared precipitate of ferric hydroxide is shaken with small amount of ferric
chloride.
(i) Persistent dialysis of a colloidal solution is carried out.

AnsT (i) Peptization takes place.
(i)  Coagulation takeslace.
10.What are Multimolecular, Macromolecular and Associated colloids?

Ansi Multimolecular colloids are the aggregation of neutral particles of size in the range of

colloids. ExampleSulphur sol, Gold sol

Macromolecular colloids are the colloid in whithe size of individual particle is in the
range of colloids. Examplie protein sol, starch sol

Associated colloids are the aggregation of charged particles of size in the range of
colloids. Examplé micelle

UNIT - VII (P -BLOCK Elements)
SYLLABUS

REVISED SYLLABUS:

Group -15 Elements General introduction, electronic configuration, occurrence, oxidation states, trends in

physical and chemical properties; Nitrogen preparation properties and uses; compounds of Nitrogen:
preparation and properties of Ammouiad Nitric Acid.

Group 16 Elements General introduction, electronic configuration, oxidation states

occurrence, trends in physical and chemical properties, dioxygen: preparation, properties and uses,
classification of Oxides, Ozone, Sulphatlotropic forms; compounds of Sulphur: preparation properties
and uses of Sulphdioxide, Sulphuric Acid: properties and uses; Oxoacids of Sulphur (Structures only).

Group 17 Elements General introduction, electronic configuration, oxidation states,rrence, trends in

physical and chemical properties; compounds of halogens, Preparation, properties and uses of Chlorine a
Hydrochloric acid, interhalogen compounds, Oxoacids of halogens (structures only). Group 18 Elements:
General introduction, el&éonic configuration, occurrence, trends in physical and chemical properties, uses.

DELETED PORTION: Preparation and properties of Phosphine, Sulphuric Acidindustrial process
of manufacture, Oxides of Nitrogen(Structure only); Phosphorusi allotropic forms, compounds of
Phosphorus: Preparation and propertiesof Halides

And Oxo acids(elementary idea only).

SUMMARY
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Group b Elements:

In p-block elements, the last electron enters in the oubstp-orbital. There are six groups oftjjock
elements in the Perioditable, numbering from 13 to 18. Their valence shell electrmomdiguration is
ns’npl’ 8(except for He).

Electronic configuration Their valence shell electraroafiguration isns’np>.

Element Atomic number Electronic configuration
Nitrogen (N) 7 [He] 25°, 2p°
Phosphorus (P) 15 [Nel3s°, 3p°
Arsenic (As) 33 (Ar] 30*° 452, 4p°
Antimony (Sb) 51 [Kr 4d"°, 5%, 5p°
Bismuth (Bi) 83 [Xe] 4f' 50", 6%, 6p°

Physical Properties-

u

i
i
i

c:

i
i
i

Dinitrogen is adiatomic gas while all others are solids.

N & P are noAmetals. As & Sb metalloids & Bi is a metal.

This is due to decrease in ionization enthalpy & increase in atomic size.
Electro negativity decreases down the group.

Chemical properties:-
Common oxidation states3, +3 & +5.
Due to inert pair effect, the stability of +5 state decreases down the group & stability of +3 state
increases .
In the case of Nitrogen all Oxidation states from +1 to +4 tend to disproportionate in acid solution
E.g.- 3HNO; Y H N ®H;0 +2NO
A disproportionation reaction is the reaction in which same chemical species gets oxidised as well
as reduced.

Anomalous behaviour of Nitrogen :

due to its small size, high electronegativity, high
ionization enthalpy andbsence of-@rbital.
N has unique -pbimuttyi pobefbomde whereas t he &
not f opr'mbpecause there atomic orbitals are s
overlapping.
Nitrogen exists as diatammolecule with triple bond between the two atoms whereas
other elements form single bonds in elemental state.
N cannotp f odrune d'o t he -orlutalswhereasother blemlentstcagn. o f d

Trends In Properties:-

HIN en-N eI e e e e

u

Thermal Stability(decreasing ordérNHz>PHs>AsH:>SbH>BiH3

Bond(EH) Dissociation Enthalpy(decreasing ordéMHs>PHs:>AsHs:>SbH:>BiH3
Reducing character(decreasing ordeBiHz> SbH>AsHz> PH > NHs

Basic character(decreasing ordéH:>PH>AsHs>SbH:>BiH3

Acidic character(decreasing ordel20s>P,0z>As,03>Sk03:>Bi>,03

Boiling points(decreasing ordeiHz>SbH>NH3>AsH:>PHs

Acidic Character(decreasing orde>,Os>N20s> N>O3

Group 16Elements These elements are known as chalcogens, i.e. ore foelngnts.
Electronic configurationheir valence shell electronicconfiguratiomisznp4
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Element Atomic number Electronic configuration

Oxygen (0) 8 [He] 2s° 2p*

Sulphur () | 16 [Nel 3¢% 3p*

Selenium (Se) | 34 7|Ar| 3¢9, 4s° 4p*
Tellurium (Te) | 52 [Kr] 4d'°, 5s® 5p*
Polonium (Po) | 84 [Xe] 4f**, 5d'° 6s” 6p*

ATOMIC & PHYSICAL PROPERTIES

lonisation enthalpy decreases from oxygen to polonium.

Oxygen atom has less negative electron gain enthalpy tiphugbecause of themall size and
interelectronic repulsiarHowever, from S onwards the value again becomeskgative up to polonium.
Electronegativity gradually decreases from oxygen to polonium, metallic characteases from oxygen
to polonium.So,0Oxygen & S are noimetals, selenium and tellurium are metalloids.

CHEMICAL PROPERTIES

Common oxidation state2,+2,+4 &+6.

Due to inert pair effect, the stability of +6 decreases down the group and stabityraireases.
Oxygen exhibits +1 sta in QF,,+2 in OF.

Anomalous behaviour of oxygedue to its small size, high electronegativity and absendeodbitals.
TREND IN PROPERTIES

Acidic characteiH.O<H>S<H.Se<HTe

Thermal stabilityH0>H2S>H.Se>H:Te

Reducing charactéf,.S<H,Se<HTe

Boiling pointH>S<H,Se<H:Te<H>O

Reducing property of dioxidesSO,>SeQ>TeO,

Stability of halides-F>CI>Br>|

Group 17Elements :

The 17 group of Periodic Tab#ecollectively known as halogens (salt forming elements).

Electronic configuratiotheir valene shell electroniconfiguration isnsznp5

Element Atomic number Electronic configuration
Fluorine (F) 9 [Hel2s5°2p~
Chlorine (Cl) 17 [Nel 3s° 3p°
Bromine (Br) 35 [Ar] 3017, 4s%4p°

lodine (1) 53 [Kr] 4d*°, 5s° 5p”
Astatine (At) 85 [Xe] 4f'%, 5d'°, 6s°6p°

OXIDATION STATES: -
+1, +3, +5, +70xidation stateéFluorine exhibits only i 1 oxidation state
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Fluorine forms two oxides OF and O-F2. These are essentially oxygen fluorides because of
the higher electronegativity of fluorine than oxygen.

Anomalous behavior of fluorine- due to its small size, highest electro negativity, low-F

bond dissociation enthalpy and absence otdrbitals.

TRENDS IN PROPERTIES

Bond dissociation Enthalpy(Increasing order): o< Fo< Bro< Cl2

Oxidizing property 7 F2>Cl 2>Br2>>l»

Acidic strength- HF<HCI<HBr<HI

Stability & bond dissociation enthalpy- HF>HCI>HBr>HI

Stability of oxides of halogensI>CI>Br

lonic character of halidesi MF>MCI>MBr>Ml

Group BB Elements :

The 18 group of the Periodic Table consists of colourless, odorless gases atexmperature, isolated by
WILLIAM RAMSAY IN 1898 FROM AIR.

Electronic configuratiotheir valence shell electronic configuratiorilﬁnp5 except He.

Element Atomic number Electronic configuration
Helium (He) | 2 _ 1s
Neon (Ne) 10 [Hel 25 2p°
Argon (Ar) . 18 [Nel 3s“3p°~
Krypton (Kr) , 36 [Ar] 3t 45°4p°
Xenon (Xe) [ 54 - | Krl rl(,!“, 55° 50°
Radon (Rn) | 86 ' [Xel 4%, 5d'°, 65°6p°

Atomic radii large ascompared to other elements in the period sinceatr r e s ponds t o Van
Inert T due to complete octet of outermost shell, very high ionization enthalpy& electron gain enthalpies ar
almost zero.
The first noble compound prepared by Neil Betttivas XePt§
O2'PtFeled to the discovery ofePtFssince first ionization enthalpy efiolecular oxygen (1175kJmyl
was almost identical with that of Xen¢hl170kJmof).
Multiple Choice Questions
1. In solid state PCi is a
(a) covalent solid
(b) octahedral structure
(c) ionic solid with [PClg]* octahedral and [PCh]' tetrahedral
(d) ionic solid with [PCl4]* tetrahedral and [PCl¢]' octahedral Angd)
2.Strong reducing behavior of HPO; is due to
(a) low oxidation state of phosphorus
(b) presence of two-OH groups and one P H bond

(c) presence of oneOH group and two Pi H bonds
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(d) high electron gain enthalpy of phosphorus Aok

3. Maximum covalency of nitrogen is

(@ 3(b)5(c)44d)6 -Bhs
4. A brown ring is formed in the ring test for NOz ion. It is due to the formation of
(a) [Fe (H:0)s (NO)]?* (b) [Fe (H20)4 (NO2)1?*
(c) FeSQ.NO2 (d) FeSQ.NO3 Ans-(a)
5.Which of the following is isoelectronic pair?
(@) ICl3, CIO2 (b) BrO2' ,BrFz* (c) ClO2, BrF (d) CN', Os Ans (b)

ASSERTION REASON TYPE QUESTIONS

In the following questions a statement of assertion followed by a statement of reason is given. Choose th
correct answer out of the following choices.
(a) Both assertion and reason are correct statements, and reason is the correct explanationrtbthe asse

(b) Both assertion and reason are correct statements, but reason is not thexuleneatiorof the assertion.
(c) Assertion is correct, but reason is wrong statement.

(d) Assertion is wrong but reason is correct statement.

(e) Both assertion angason are wrong statements.

1.Assertion: HI cannot be prepared by the reaction of KI with concentrag&chH

Reason: HI has lowestiBX bond strength among halogen acids. Ans (b)

2.Assertion: Both rhombic and monoclinic Sulphur exist glsub oxygen exists as;0O

Reason: Oxyigpe'n nfuolrtmsplpe” bonds due to sinallbemnadier
is not possible in Sulphur. Ans (a)

3.Assertion: NaCl reactwith concentrated H2SO4 to give colourless fumes with purgyaatl. But on

adding MnO2 the fumes become greenish yellow.

Reason: Mn@oxidizes HCI to chlorine gas which is greenish yellow Ans (a)
4. Assertion: Reaction of S@nd HS in thepresence of B catalyst gives element8ulphur.
Reason: S@is a reducing agent. Ans (c)
5. Assertion: The heavierlgock elements do not form strondponds.
Reason: Thedavier elements ofplock formd 1d bonds. Ans (a)

6.Assertion : The @D bond length in ozone is identical with that in molecular oxygen
Reason : The ozone molecule is a resonance hybrid of two canonical structuéves.(d)
1 MARK QUESTIONS

1. The stability of +5 oxidation state decreases down the Gtéujvhy?

Ans. The stability of +5 oxidation state decreases due to inert pair effect.

2. Why are pentahalides of Grou elements, more covalent than their trihalides?

Ans. In +5 oxidation state, elements have more polarizing power than in +3 oxidation state, so the covaler
character of bond is more in pentahalides.

3. The stability of3 oxidation state, decreases down the group for group 15.
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Ans. It is due to increase in size and metallic character or decrease in eégetivity down the group.
4. Why is Biksthe strongest reducing agent amongst all the Hydrides of &b @ements.

Ans. Down the group, the size of element increases and so the lengthdftiond decreases.

Thus Bt----Hbond is weakest and easily evolvesdds, which is a reducing agent.

5. Why is Dinitrogen inert at room temperature?

Ans. Due to presence of Triple bond between the Nitrogen atoms, its bond dissociation enthalpy is very
high, making it inert at room temperature.

6. Why does NQ@dimerise?

Ans. NG contains odd number of valence electrons. It is converted to stzDledlecule on
dimerization.

7. H.S is less acidic thande. Why?

Ans. Due to decrease ir-EH bond dissociation enthalpy, down the group, acidic character increases.
8. Why does @act as a powerful oxidizing agent?

Ans. It decomposes to givee@nd nascenOxygen, so it is a strong oxidizing agent.

9. Why is Q paramagnetic in nature?

Ans. It is because it has 2 unpaired electrons in its antibonding orbital.

10. Write down a reaction of Ozone layer depletion.

Ans. NO + Q----------- A NO2+ O

11. Whichform of Sulphur shows paramagnetic behavior?

Ans. S, as it has 2 unpaired electrons in its antibonding orbital.

12. Why Sk can be hydrolyzed but $Eannot?

Ans. It is because SRas a stable octahedral structure and steric effect due to which it t@nno
hydrolyzed.

13. Name 2 poisonous gases that can be prepared by Chlorine.

Ans. Mustard gas, Phosgene.

14. Give reason for the bleaching action of chlorine.

Ans. In aqueous solution Llberates Nascent Oxygen. This Nascent Oxygen brings about oto/gen

bleach thecolored substances.

15. Why |---Cl is more reactive than.|

Ans. |----Cl bond is weaker than-}--1 bond. Consequently;-+--Cl bond breaks easily. Hence it is more
reactive.

16.Why are the elements of Grod8, known as noble gases?

Ans. As they have stable, fully filled configuration, they react with very few elements so, they are known a:
noble gases.

17.Nobel gases have very low boiling point. Why?

Ans. Nobel gases being monoatomic, they do not have any intermolecular fordesctibat except weak

37|Page



Dispersion/ London forces. So, they liquefy as well as boil at a very low temperature.

18Why Helium is used in scuba diverds apparatus’
Ans. It is because it is less soluble in blood/ has very low solubility in blood.

19. Why is itdifficult to study the chemistry of Radon?

Ans. It is because, Radon is Radioactive in nature.

20Why are Halogens colored?

Ans. It is because Halogens absorb radiation in visible region which results in excitation of outer shell
Electrongto higher energlevel so, they display different colors.

2 Marks questions

1. a.Does the hydrolysis of XeHead to a Redox reaction?
b. Bond angle in PH is higher than that in PHWhy?
Ans.a.No, the products of hydrolysis are Xe@Rd XeQF, where the oxidation states of all the elements
remain the same as it was in the reacting state.
b. Both are sp3 hybridized. In RHall the four orbitals are bonded whereas irs Bidre is a lone pair of
electrons on P, which is responsible for Ipadé-bond pair repulsion in PHeducing the bond angle to
l ess thanl109A 28N,
2. aWhat happens when Sulphur dioxide is passed through an aqueoussolution of Fe (lII) salt?
b.Why does PGlfume in moistur@
Ans a2Fe*+ S +2H0 Y 24SO* +4H*
b. PCkhydrolyses in the presence of moisture giving fumes of HCI.
PCk+ 3H:0 Y3AO; + 3HCI
3. What happens when
a. Chlorine reacts with cold and dilute NaOH.
b. Chlorine reacts with hot and concentrated NaOH.
Ans.
a. Cb +2NaOH(dil.A NaCl + NaOCI+ HO
b. 3Ch + 6NaOH(concA, 5NaCl + NaCIl@ + 3H0

4.Give the equations for partial hydrolysis ofBée

Ans.
DGR o 1O e m—— A XeOR+ 2HF
XeFG + 2H20 ------------- A XeC)ZFZ + 4HF

5. How Ozone is estimated?

Ans. When Ozone reacts with an excess of potassium iodide solution, with a borate buffer (pH=9.2), lodin
is liberated which can be titrated against a standard solution of sodium thiosulphate. This is used for
estimation of Ozone.

6. Compare the bleachgraction of S@and Cb.

Ans. SQ does temporary bleaching, whilex@bes permanent bleaching.
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SO bleaches via reduction and>®leaches via oxidation.
7. What happens when
(a) Sulphuric acid reacts with sugar?
(b) SG reacts with Chlorine.
Ans. (a) It forms Carbon black (dehydration of sugar).
Ci12H22011+ H.SOr A 12C + 11HO
(b) It forms Sulphuryl Chloride.
SO + Ch---------- A SOCl.
8. a)Although electron gain enthalpy of fluorine is less negative as comtmacddbrine, fluorine is a
stronger oxidizing agent than chlorine. Why?
b) Halogens have maximum negative electron gain enthalpy resipective periods of the periodic table.
Why?
Ans. a)ltis due to
(i) low enthalpy of dissociation of-F bond.
(if) high hydration enthalpy of F
b) Halogens have the smallest size in their respective periods and théigfoedfective nuclear
charge. As a consequence, they readily acoeptelectron to acquire noble gas electronic configumati
9. aWhen HCl reacts with finely powdered iron, it forms ferrous chloaidé not ferric chloride. Why?
b)Why is Ka2<< K al for b SQu in water ?
Ans a) ltgeaction with iron produceszH
Fe + 2HGCI+HY FecClI
Liberation of hydrogen prevesithe formation of ferric chloride.
b)H2SOy is a very strong acid in water largely because of itsifirszationto H;O* and HSQ'.
Theionization of HSO4 to H30+ and SO42is verysmall. That is why Ka2 << K al.
10. a)Write the reactiomf thermal decomposition of sodium azide.
b)Mention the conditions required to maximize the yield of ammonia.
Ans a)Thermal decomposition of sodium azide gives dinitrogen gas.
2NaNsY 2Na .+ 3N
b) Pressure200atm , Temperatuiie700K ,CatalysFe in presence of ADs
IMPORTANT STRUCTURES

5] FICHICIICD

[ [ s—
ii) FICC1Cc A
L |
<>
<=1
<> ” <> -
<> (a) Linear (b) Square planar
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é\@a @ Q *7°v//;“§°'

(c) Distorted octahedral (d) Square pyramidal (e) Pyramidal

CASE-BASED/PASSAGEBASED INTEGRATED

Read the following passage and answer the queshah$ollow:

Group 15 elements consist of N, P, As, Sb, Bi witheyal electronic configuratisr2np3 anexidation
statest+3 and +5. Nitrogediffers from resif the elements. Phosphorus shaletropy and is more reactive
than NitrogenHydrides of group 15 elements show variatiotvamd angle, boiling point, basic character,
stability and reducing charast. Oxides of group 15 elemersisow decrease in acidic character and more
increasan basic character. Nitrogen forms large nunddferxides. Halides of group 15 elements are mostly
covalent. Nitrogen and phosphorus fo@roacidsalong with As. Nitric ad is manufactured b@stwald
process and useful for nitration and as oxidizing agent idlbised in manufacture @drtilizers. HNG

reacts with metals and nanetalsto give different products under different conditions. Phosphorus reacts
with oxygen, hogens, nitric acid, NaOH to form different products.

a) Draw the structure of oxides of nitrogenwhich oxidation state of nitrogen is +5.

O O O
™ Z
N

Ans_ O O

b)What happens when white phosphorus reattts NaOH in inert atmosphere? Write theaction
involved.
Ans. Sodium hypophosphite and poisonous gasphosphine is formed.

P4+ 3NaOH + 3H20+ 3NakPO; + PHs
(Phosphine)

¢) Which one out of PGt and PCJ' is not likelyto exist, why?

AnsPClys is not likely to exist becausenen phosphorous accepts 3 electrons from 3 chlorine atoms it
completes its octet, soitisunabletot ake one more el ectron from one
PCl4' is difficult. Hence, PCI4* compound is more likely to exist.

d) Write the formula of the compound pfiosphorus which is obtained whdhOs(conc.) oxidizes

phosphorus.

Ans. HPQs (Phosphoric acid)

€) What happen when copper sulphate reacts ptitisphine gas? Give chemical equation.

Ans. Copper (1) phosphidend sulphuric acid areformed.

3CuSQ +2PHY GRp + 3H:SQ
IMPORTANT REACTIONS

3S + 2HS0s (conc.)A 3SO(g) + 20
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C + 2H,SOs(conc.)A CO2 + 2SO + 2H20

Cu + 2HSO4(conc.)A CuSOs + SO, + 2H0

4Zn + 10HNO:; (dilute) A 4Zn(NOs3)2 + 5H.0 + N.O

Zn + 4HNOg3(conc.)A 4Zn(NO3)z + 2H,0+ 2NO;

3Cu + 8 HNGOs(dilute) A, 3Cu(NOz3)2 + 4H.0 + 2NO
Cu + HNOg3(conc.)A Cu(NO 3)2 + 2H0 + 2NO;,

I, + I0OHNO, > 2HIO, + 10NO, + 4H,0
C + 4HNO; —— CO, + 2H,0 + 4NO,
Sy + 48HNO, —— 8H,SO, + 48NO, + 16H,0

P, + 20HNO, » 4H,PO, + 20NO, + 4H.,0O

XeFs+ OF2 Y X 40
2XeR () +2HO( 1) Y 2Xe (g)g)+ 4 HF (aq) + O
6XeR+12H0O Y 4 Xe 3+#24 PIK+e3M
XeFs+3HO0 Y X-e6BIF
XeFe+H.O Y Xe+tQHF
XeFe+2 HO Y XFe ©4HF
XeFo + PRsY [ X'dFF{i
XeFs+ SbRsY [ X]é[BbFg]XeFe+ MF Y MAF (M=Xa,K, Rb or Cs)
UNIT -VIlIl _d -BLOCK ELEMENTS

REVISED SYLLABUS -

General introductiorglectronic configuration, occurrence and characteristics of transition metals,

general trends in properties of the firstv transition metals metallic character, ionization

enthalpy, oxidation states, ionic radii, colour, catalytic property, magnefiepres, interstitial

compounds, alloy formation.

Lant hanoi ds El ectronic configurat i aconsequencasd at i

DELETED PORTION:

Chemical reactivityf lanthanoids, ActinoidsElectronicconfiguration, oxidatiostates and comparison with

lanthanoids. Preparation and properties of KMa@d KCr.O;
SUMMARY

The d-block of the periodic table contains the elements of the groupsI2 in which the dorbitals are
progressively filled. There are mainlythree series of tle elements, 3eseries (Sc to Zn) 4eseries (Y to
Cd)and 5d-series (La to Hg omitting Ce to Lu). The fourth 6dserieswhich begins with Ac is still
incomplete. The two series of the innetransition metals, (4f and 5f ) are known as lanthanoids and
actinoids respectively.

CASE-BASED/PASSAGEBASED INTEGRATED

Read the given passage and answer the questiaint®llow:
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() The dblock of the periodic table contains telements of the groups 3 to 12 and are knawiransition
elements. In general, tidectronicconfiguration of these elements isi(d) dt' °ns'' 2,
The dorbitals of the penultimate energy levekireir atoms receive electrons giving rise tottimee rows of
the transition metals i.e., 3d, 4d and5d series. However, Zn, Cd aack gt regardeds transition
elements. Transition elemenexhibit certain characteristic properties like variabledation stables,
complex formation, formation afoloured ions, alloys, catalytic activity etc. Transitioatals are hard
(except Zn, Cand Hg) and hava high melting point.

(a) Why are Zn, Cd and Hg n@ransitionelements?

Ans. It is because neither they nor their ions hagempletely filled dorbitals.

(b) Which transition metal of 3d series does stutw variable oxidatiostate?

Ans. Scandium (Sc) and Zinc (Zn).

(c) Why do transition metals and their compousldsw catalytic activity?

Ans. It is because they show variable oxidation state, can form intermediate complexes and have large
surface area for adsorption gdses.

(d) Why are melting points of transition methlgh?

Ans. It is due to strong inte@tomic forces of attractiotiue to presence of unpaired electrons.

(e) Why is Cl?* ion coloured while Zi#* ion is colourless?

Ans. It is because Cu2+ $iane unpaired electron anddergoes i transition by absorbing light from
visible region and radiate blue colour, whered&$#colourless due to absence of unpaired

(I1) Observe the graph of transition metal and their melting points and ansveggretens based on

weak metallic bond which is due to absence of the graph and related concepts.
4 (=
Third transition series

10°%

—Second

transition series

M.Point!

o E(_:
First '

transition M

saraes

Transition Metals ———

(a) Why does W (tungsten) has highest meltalpurless in aqueous solution?
Ans. It is due to presence of unpaired electronstlaeéd is moe frequent metainetal bonding in 5d

series than 3d and 4d series.
(b) Which element in 3d series has lowest enthalipgtomeation and why?
Ans. Zinc has lowest enthalpy of atomization duavéak metallic bond which is due to absence of

unpaired electnas.

(c) Why is mercury liquid?

Ans. It is due to larger size, absence of unpaired eleatrdiweak inteatomic attraction and weaker
metallic bond.

(d) Why are transition metals less elegbasitive?

Ans. It is due to smaller atomic size and higiaization enthalpies.

(e) How does density vary from left to right in 3dseries and why?
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Ans. Density goes on increasing from Sc to Cu becatmssaicmass increases more than atomic volume.
(1l1) Observe the table given below belonging to 3d series, thdirst, second, third ionization enthalpy
and E ° M** /M and E ° M3* /M 2" and answer the questions that follow based on table and

related concepts.

Element Se Ti Vv Cr Mn Fe Co Ni Cu Zn

I* 1onisation enthalpy | 631 | 656 | 650 652 717 | 762 758 | 736 | 745 | 905 kJ ml'
11" jonisation enthalpy | 1245 | 1320 | 1376 1635 1513 1564 | 1648 | 1757 1962 1736
111" ionisation enthalpy . 2451 . 2721 ‘ 2874 7 2995 | 3258 . 2964 | 3238 4 3401 3561 3839
E, oy In volts 1.63V | —1.18V | <091V | -1.18V | -0.44V | -0.28V | -0.25V | .34V 0.76V
Epppgs in Volts 037V | 026V | 041V [ +1.57v [ +0.77v | +1.97V

(a) Why does zinc have highest fiisnizationenthalpy? |

Ans. It is because Zn Whchissablenpl et el y fill ed

(b) Why is 39 ionization enthalpy of Mn high?

Ans. It is because after losing 2 electrons, it becontesBith is more stable.

(c) Why is CF* more stable than &i?

Ans. It is because Cf(t2¢®) half-filled orbitals aremore stable than €¥3d").

(d) Why is E° MA*/Mn = 11.18V?

Ans. Itis due to low enthalpy of atomization, sublimation enthalpy, ionization enthalpy.
(e) Why is E ° @**/Cu=+0.34V?

Ans. It is duea high ionization enthalpy and lolydration enthalpy

() Why is FE€* more stable than Fe&

Ans. Fé* (3dP) is half filled which is more stable tharfF¢3dF).

(9) Why is Mr#* good oxidizing agent anB8° Mn 3*/Mn?* = 1.57V?

Anst is because it cagain one electron easily form Mr?*3d®) which is more stablthat is why
E° Mn¥/Mn?* = 1.57V

Multiple Choice Questions

1. Which of the following statement about transition element is not correct?
(&) They show variable oxidation states.
(b) They exhibit diamagnetic and paramagnetic properties.
(c) All'ions are coloured
(d) They exhibit catalytic property. T Acls

2.The magnetic moment is associated with its spin angular momentuantztal angulamomentum. Spin
only magnetic moment value of @rion is

(& 2.87B.M. (b)3.87B.M. (c) 3.47B.M (d) 3.57 B.M As)
3. Manganese exhibits maximum oxidation state in:
(8) KkMnOg4 (b) KMNnO4 (€) MnG: (d) MngO4 Ansi (b)

4.Electronic configuration of a transition element X in +3 oxidation state is [Ar]@that is its
atomic number?
(@ 25 (i) 26 (i) 27 (iv) 24 Ansi (b)
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5.Metallic radii of some transition elements are given below. Which of tHesgents will have
highest density?

Element Fe Co Ni Cu
Metallic radii/pm 126 125 125 128
(a) Fe(b) Ni(c) Co(d) Cu Ansi (d)

ASSERTION -REASONING QUESTIONS
(A) Both assertion and reason are correct statements, and reason is theexplaaation of the assertion.

(B) Both assertion and reason are correct statements, but reason is not thexplaeation of th
assertion.
(C) Assertion is correct, but reason is wrong statement.
(D) Assertion is wrong, but reason is correct statement.
1.Assertion: Manganese has an exceptionally low melting point in 3d series.
Reason: Manganese has weak metallic bonds duectoosle repulsion. Ans (C)
2. Assertion: Scandium does not show variable oxidation state.
Reason: Scandium has only one electron in the 3d orbital. Ans (B)
3. Assertion: F& readily oxidizes to F¥ in solution.
Reason: F& has a stable®ctonfiguration. Ans (A)
4 Assertion: Zirconium and Hafnium have similar properties.
Reason: Zirconium and Hafnium lie in the same group of the periodic t#e(B)
5. Assertion: Highest oxation states of-thlock metals are usually seen in oxides ard anions.
Reason: Oxygen i sidcapadrddcs ovi tflo rAnsi(Amgs ipt'i on met a
6.Assertion: Zn, Cd and Hg cannot be regarded as transition elements.
Reason:These elements dd belong to eblock of the periodic table.  Ans (C)
7.Assertion: Misch metal is a pyrophoric alloy.
Reason: Misch metal is prepared from lanthanoids. Ans (B)
8.Assertion: Transition metals show very low degjof para magnetism.
Reason: Transition metal atoms have large number of unpaired electrondns (D)
9. Assertion: Potassium permanganate is a good oxidizing agent in acidic medium.
Reason: Permanganate readily reduces to manganese dioxide in acidic med{@j.
10 Assertion: Transition metals have high enthalpy of atomization.
Reason: eblock elements have strong metallic bonds. Ans (A)
ONE MARK QUESTION

1.Zinc, cadmium and mercury are not considered as transition metals. Why?

Ans. Zinc, cadmium and mercury have fully filled°aonfiguration. Therefore, they arenot considered as
transition metal.
2. Write the general configuration of lock elements.

Ans. General electronic configuration of dlock elements is ¢a)d1%ns 2
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3. Transition metals generally form coloured ions. Why?

AnsDue topresence of unpaired electron, crystal field splittind-& transition.
4. Which of the followingwill be colored?

S&*, V&, Mn?*, Cuf, Ni%,

Ans Coloured ions will behose which have unpaired electrons

Sc3+ Colourless
5. - Coloured Give an explanation fahe catalytic
properties shown by transition metals.
Mn2+ Coloured
Ans. Because of multiple oxidation state /
Cu+ Colourless . i
ability to form complex / having large surface
Ni2+ Coloured
area
6. Why transition metals form large number of

interstitial compounds?

Ans. Because small nemetallic atoms (H, B, C, N etc) are able to fit in the interstitial sites of transition
metal lattice to form interstitial compounds.

7. Why do transition elements shows variable oxidation states?

Ansi Due to participation of @1) d and ns electron in hd formation.

8. Name a transition element which does not exhibit variable oxidation states.

Ans- Scandium.

9. Which of the 3d series of the transition metals exhibits the largest number of oxidation states
andWhy?

AnsT In 3d series Mn shows the highesidation state of +7 as it has maximum no. of unpaired e
10Why is the highest oxidation state of a metal exhibited in its oxide or fluoride only?

Ansi Oxygen and fluorine have small size and high elemtgativity. Hence, they can oxidize the metal
to the highest oxidation state.

11. Cu+ is not stable in aqueous solution. Why?

Ans- Many Cu(l) compounds are unstable in aqueous solution and undergo disproportionate.
2Cu'Y C'w Cu

The stability of Cé' rather than Clis due to moré ve hydration enthalpy of Gtithan Cd which is

much more and compensate for the Il ionization enthalpy

12. Which is the stronger reducing agent'@r F&* and why?

Ans CF*is the stronger reducing agent because in case?bfdC€r* change in configuration is from

d4 to d3 and in Féto F€*the change is fromfdo cf. In medium like water d3 is more stablecasnpared
to i due to halffilled t2g configuration.

13. Co?"is stable in aqueous solution but in the presence of comglexjent, it is easilgxidized. Why?
Ans-In the presence of complexing agestidation state of Co changes from +2 to +3 due to CFSE

which is more and compensate the &i H

45|Page



14. E°for Mn®**/Mn?* is more positive than for B&¥Fe?*. Why?

Ans. Mn**has theconfiguration 3@while that of Mrt* is 3cP. So Mr#* easily undergo reduction to
Mn?*having stable 3dconfiguration resulting in higher value of standard reduction potential.

Fe** is more stable than Febecause of having 3donfiguration and reduction to #ewill not be

easy resulting in the decreased value bf E

15. The highest oxidation state is exhibited in ea@ons of a transition metahd not in metal fluorides
Suggest a reason.

Ans. The ability of oxygerio stabilize these high oxidation states exceeds that of fluduadoability of
oxygen to form multiple bonds to metals Thusthe highest Mn fluoride is; MhEreas the highest
oxide is MnrOy.
16.Ce4+ is a good oxidizing agent and Eu2+ is a good redagegt. Why?

Ans. The most stable oxidation state in lanthanoids is +3 and all lanthanoids try to attain it. Thus, Ce*" will

easily accept an electron i.e. get reduced thus behaving like a good oxidizing agent. The opposite

applies to Eu?" which loses an electron to attain +3 oxidation state behaving as a good reducing agent.
TWO MARKS QUESTION

l1LExplain OMisch metal é and write its use.

Ans . Itis an alloy of 95% Lanthanoid and 5% iron and traces of S, C, Ca and Al. Used in lighter flint, bulle
tips etc.
2.What is the General electronic configuration and common oxidation state of Lanthanoids?
Ans. General electronic configuratiord=f 114 5d %! 6and common oxidation statS
THREE MARKS QUESTION

1. Explain Lanthanoid contractipits cause & consequence

Ans.Lanthanoid contractioin The cumulative effect of the regular decrease in size or radii of Lanthanoid
with increase in atomic number is called Lanthanoid contraction.
Cause$ The shape of f orbitals is diffuse@lhey have poor shielding effect due to which the effective
nuclear charge increases with increase in atomic number. This causes a decrease in atomic ra
ConsequencésDue to Lanthanoid contractien
1. Radii of the membesrof the third transition series is similar to those of se¢anition series.

2. It becomes difficult to separate Lanthanoids.

Five marks question

Give reasons

(i) Transition metals have high melting points.

(i) Second and third transition serieave similar radii.

(iif) Second ionization is difficult from Cu and Cr whereas it is easy for Zn.
(iv) Most of the transition elements are paramagnetic.

(v) The d1 configuration is very unstable in ions. Why?

Ans (i) In transition metals besides ns elects, (k1) d electrons can also participatebonding making
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stronger metallic bonds. This increases their melting points.

(i) Due to Lanthanoid contraction, there is a decrease in size of 5d seriemakeais their sizes same as
sizes of elements d@fd series.

(iii) In Cr the electronic configuration is 3ds' and for Cu, it is 3t 4<% In theseafter first ionization,
which removes the electron from 4s, second ionizagguires disturbance in half filled or fully
filled configuration which redjes high enthalpy whereas the configuration of Zn i8°a¢f. Here
after secondbnization, the configuration of Zn is completely filled. Therefore, secomdation is
easier for Zn but difficult for Cr and Cu.

(iv) Para magnetism in transition elentearises due to presence of one or nuoygaired electrons in
atomic orbitals.

(v) The ions with d1configuration have the tendency to lose the only electron presesnttshell to
acquire stable%configuration.

UNIT IX COORDINATION COMPOUNDS
REVISED SYLLABUS-Coor di nation compounds |l ntroduct i

colour, magnetic propertiesd shapes, IUPAC nomenclature of mononuclear

coordination compounds. Bonding, Wer@stheory, VBT, and CFT.
DELETED PORTION : Structureand stereoisomerism, importance of coordinatiompounds (in

gualitative analysis, extraction of metals dnological system).
SUMMARY :

Coordination compounds are those addition molecular compounds which retain their identity in solid
state as wellsin dissolved state. In these compounds. the central metal atom or ion is linked by ions or
molecules with coordinate bonds[Re(CN]
Double Salts:These are the addition molecular compounds which are stable in solid state but dissociate in
constituehions in the solution. e.q.,
Mohroés salt: FeSO4L( NH4) 2SG34NHs and SiFiGns.get di ssoci &
IMPORTANT TERMS:
1. Complex ion or Coordination Entity : It is an electrically charged species in which central metal atom
orion is surroundethy number of ions or neutral molecules.
(i) Cationic complex entity It is the complex ion which carries positive charge[Rt@NH3)4F*
(i) Anionic complex entity It is the complex ion which carries negative charge. e.g., [Fe(CN)6]
2. Central Atom or lon : The atom or ion to which a fixed number of ions or groups are

bonded . It is alsoeferred as Lewis acid. e.g., in [NiH20)4]. Ni is central metal atom.
3. Ligands : Ligands is electron donating species (ions or molecules) bonded to the
Central atom .These may be charged or neutral.
Ligands are of the following types:

(i) Unidentate It is a ligand, which has one donor atom. ez, NHs.
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(i) Bidentate It is the ligand. which have two donor s8>
(i) Polydentate It is the ligah)y which have several donor sites. e.g., [EDTFA$#4
hexadentate ligand.
(iv) Ambidentate ligands These are the monodentate ligands which can ligate through two
different sites, e.g.N@ SCN, etc.
(v) Chelating ligandsDi or polydentate ligands cause cyclisation around the metal atom
which are known as chelates, such ligands Uses two or more donor
atoms to bind a single metal ion and are knos/cleelating ligands.
4. Coordination Number: It is defined as the number of coordinate bonds formed by central
metal atom, with the ligands.
5. Coordination Sphere The central ion and the ligands attached todtemclosed in
square bracket which is known as coordination sphere.
NOTE: Colour in Coordination Compounds
The crystal field theory attributes the colour of the coordination compounds due to-d transition of
the electron, i.e., electron jump from t2g level to higher eg level.
CASE-BASED/PASSAGEBASED INTEGRATED QUESTIONS

Read the given passage and answer the questidhat follow:

Complex compounds play an importantroleinourd ai I'y | i f e. Wemptexcompsundsh e o
says every metal atom or ion has primary valencf{oxidation state) which is satisfied bynegatively
charged ionswhich are ionisablewhereassecondary valency(coordination number) is nofionisable,
satisfiedby ligands (+ve,i ve, neutral) but having lone pair. Primary valency is non-directional,
secondaryvalency is directional. Complex compounds areame according to IUPAC system. Valence
bond theory helps in determining shapes of complexdssed on hybridization, magnetic properties,
outeror inner orbital complex. EDTA is used to treat leadpoisoning, cisplatin as anticancer agents.
VitaminB12 is complex of cobalt. Hemoglobin, oxygenarrier is complex of F&* and chlorophyll
essentiafor photosynthesis is complex of Mg

Questions:

(a) What is the oxidation state of Ni in [Ni(C{%

Ans. Zero

(b) One mole of CrCI3 . 6H20 reacts with excess of AQNO3 to yield 2 mole of AgCI. Write formula
of complex. Write IUPAC name also.

Ans. [Cr(HO)5CIICL . H20, Pentaaqua chloridgaromium (I11) chloride.

(c) Name the hexadentate ligand used for treatment of lead poisoning.

Ans. EDTAY (ethylene diamine tetra acetate)

(d) What is hybridization of [CoF8]? [Co = 27] . Give its shape and magnetic properties.

Ans. spd?, octahedral, paramagnetic. It is outer orbital complex.

(e) Out [Fe(CO)5], [Fe(C204)3i3[Fe(H20)6]3+,[Fe(CN)6]B, which is most stable?
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Ans. [Fe(CO)5] is most stable because CO is strongest ligand.

Il Observe the diagram of splitting of dorbitals in octahedral field and answer the questions based on
the diagrams and related studied concepts.

A
Energy E
.
) Do Ay X
I: Average energy of Splitting of d-orbitals the
d-orbitals d-orbitals in a in an octahedral spherical
in free ion crystal field crystal field

d-orbitals splitting in an octahedral crystal field

(a) What is crystal field splitting anergy?
Ans :The energy difference between the two setsarbitals is called crystal field splitting energy
denoted by zO0.
(b) Why dXi y?, dZ have higher energy than dxy, dyz, dzx orbitals in octahedral crystal field?
Ans. The orbitals dby?, dZ lying in the direction of ligands, will experience greater repulsion and
their energies will beaised relative to their positions in symmetrical field as compared to
orbitals dxy, dyz, dzx lying in between the axis away from the approach of ligand.
(c) What is relationship between (CFSE) z0 and
Ans. Greaterthe (CFSE z0, mor e wi || be strength of |ligand
(d) What is electronic configuration of d5 ion

Ans.t2¢? eqf

(e) What is spectrochemical series?
Ans. The series in which ligands are arranged in increasing order of magnitude of crystal field splitting

energy £ 0) is called spectrochemical series.

Assertion and Reason Type Questions

In the following questions, a statement of Assertion (A) followed by a statement of Re&sgiven.
Choose the correct option out of the following choices.

(a) Assertion ad Reason both are true, Reason is the correct explanation of Assertion.

(b) Assertion and Reason both are true but Reason is not the correct explanation of Assertion.
(c) Assertion is true, Reason is false.

(d) Assertion is false, Reason is true.

1. Assetion (A): Toxic metal ions are removed by the chelating ligands.

Reasor®: Chelate complexes tend to be more stable. Ans: (A)

2 Assertion (A): (Fe(CNJ* ion shows magnetic moment corresponding to two unpaired electrons.

49|Page



Reasor®: Because it had?sp® type hybridization. Ans: D)
3. Assertion(A) : [Co(NH)Br]SOs gives white precipitate with barium chloride.
Reasof® : The complex dissociates in the solution to givé Bnd SG*. Ans (C)
4 Assertion(A) :Low spin tetrahedral complexes are not formed.

Reasof® : For tetrahedral complexes, CFSE is lower than pairing energy: (A)s

5. Assertion(A): According to crystal field theory during complex formation, the d orbitals split and form
two sets of orltals t2g and eg.

Reasof®: Splitting of di orbitals occurs only in case of strong field ligands. AG3
6.Assertion(A): Fe (H:0)e] 2" is sp*d? hybridized and paramagnetic complex ion.

Reasof® : It has four unpaired electrons. Ari\)

MULTIPLE CHOICE QUESTIONS

1. Which of the following is a complex of metal other than transition metal?

(a) Hemoglobin (b) Chlorophyll (c) Ferrocene (d) Vitamin B12 Ans :(b)
2. Which of the following is not a double salt but a coordinate compound?

(a) KCL.MgCh.6H0O (b) FeSQ.(NH4)2SQ..6H.0

(c) KaSQu.Al2(SQy)3 .24H0(d) 4KCN.Fe(CNyANns :(d)

3. The donor atoms in ethylenediaminetetraacetate ion is

(a) two N and two O (b) two N and four O (c) four N and two O (d) three N and thréa©:(b)
4. The complex ion [Cu(NH3)442 is

(a) tetrahedral and paramagnetic (b) tetrahedral and diamagnetic

(c) square planar and paramagnetic (d) square planar and diamagnetic Ans :(c)
5. The hybrid state of Co in high spin complex, K3[CoF6] is

(@) sp3 d 2 (b) sp3(c) d2 sp3 @3 d Ans :(a)

6. In an octahedral crystal field, the t2g orbital are
(a) raised in energy by 0.4 &0 (b)) | owered in e

(c) raised in energy by 0.6 &0 (d) | énedh)ed i n e

7. | f &0 < P, t keonfiguratiom forcdd systeenavillbee | ect r o ni
(a)t2g* ed(b) t2g° eg*
(c) t2g °eg*(d) t2g 2 eg? Ans :(b)

8. The tetrahedral complexes are generally high spin. This is because
(a) et < P (b) et > P

(c) et = P (d) none of these Ans :(a)
9.The primary and secondary valency of copper in the complex [Cu(NH3)4]SO4 are

(@ 2,4(Mm)4,2(c)0,4(d) 1,4 Ans :(a)
10.The hybridization state of the Cu in the compound [Cu(NH3)4]S0O4 is

(@) sp3 (b) sp2 d(c) sp3d 2 (d) dsp2 Ans :(d)
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11. Which of the following statement is correct?

(a) [Cu(NH3)4] 2+ is diamagnetic while [Fe(CN)6]i4 paramagnetic

(b) [Cu(NH3)4] 2+ is paramagnetic while [Fe(CN)6]ig diamagnetic

(c) both are paramagnetic

(d) both are diamagnetic Ans :(b)

Topic:- Nomenclature of coordination compounds.

1.What IUPAC names of following complexes?
1. [Co(NH3)e]®*

2. [Fe (GO4)3]*

3. [Ni (CN)4]*

4. [Pt(NHz3)4 Clg)?*

5. [NiCl4 1

6. [Co(NHs)s ONO]?*

7. [Co (NHs)sCI]ClI 2

8. [Cr (CN) (H20)s]?*

9. [Co (NO)6]*

10. [Co (en}]ClIs

Ansl. Hexamminecobalt (ll)ion

Ans 2. Trioxalatoferrate (l1l) ion

Ans 3. Tetracyanonickelate (Il) ion

Ans 4. Tetraamminedichloridoplatinum (V) ion
Ans 5Tetrachloridonickelate (Il) ion

Ans 6 Pentamminenitrito T O-cobalt (I1l) ion
Ans 7.Pentamminechlorido cobalt (lll) Chloride
Ans 8Pentaquacyamndo chromium (I11) ion

Ans 9.Hexanitrito T N-cobaltate (l11) ion

Ans 10Tris (ethylenediamine) Cobalt (I1I) Chloride

2.Write formula for the following compounds.

1. Hexammineplatinum (VI) Chloride
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. Potassium hexacyanoferrate (lll) ion
. diamminedichloridoplatinum (lll) ion
. Tetramminedichloridocobalt (1) ion

2
3
4
5. Annine chlorobis (elhylenediamine) cobalt (1ll) ion.
6. Hexaamminechromium (Ill) hexacyanocobaltate (l11)
7. Pentramminenitro i N- Cobalt (l1l) Chloride.
8. Pentramminebromidoocobalt (111) sulphate
9. triamminediaquachlorocobalt (111) Chloride

10. Tetramminedichloridooplatinum (IV) Bromide

Aans 1. 1P (N2 ) Cllg

ANs2. <alFe (CMNN)G

A1s 3, [Pt (€ 15) (INE13)-]"!

A rasal . [C e (INEFL) € 15"

ANSS. [Co €1 (ende (NFL)]!
A=, [y (INFI))e ] [COOC ™N )G
AsT. [Co (NEIz)s ™NO-] s
A1 [€C > (INTIs)s I3 | SO,

A 1= € (MNEL)y (FISCD), €71 | €71
Ans10. [Pt Clle (NFI3) 4 ] B

TWO MARKS QUESTION

1.Explain that the complex [Co (N} ]3> is diamagntc on the basis of valencebond theory.

Ans .In [Co (NHs)s |3 as all the electrons are paired so it is diamagnetic

Orbitals of Co™ lon l"vl T l T 1 T | 1T ! l ‘ ﬁ |

3d ns nd
trtai e [T4] [Tty LI [ 1 [ |
cd'sp hybrid
:i(l:::f\jl'!t;::il)ll;ll or IT .L[' ,l.l'T ,LI [T--T.LJA,LITVIT ¢,-A¢|

low spin complex - . =
I I ) Six pairs of electrons

from six NH, molecules

2.What are homoleptic and heteroleptic complex explain with suitable example?
Ans. Complexes in whiclthe Central metdbn is bonded to only one kind of donor atom or group
Example Co(NHs)g]** only ammonia is the ligan
Complexes in whiclthe Central metal ion is bound to more than one kind of donor group
Example [Co(NHs)4Cly]*
3. [Ni(CN)4]?% is square planar whereas (Mi]? is tetrahedral . Explain.

Ans.In [Ni(CN)4]? hybridization is dsp? so square planar geometry

Orbitals of Ni'™ 1on l" -[' 4|1 .11 T 1 T I : I [ :
e d = ) 2
orbitata of Ni-. e ) ) |
‘ o ) ..'hl‘ dsp hydrid ‘ 4
z;\«':'\(\"”.::i.:lrtunplc-.\) [T'I- l[TLIT'I IT"'I"""ITJ'I7 'I
S Four pairs of clectrons ip

from 4 CN groups
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In [NiCl 4]% hybridisation is sp3 so tetrahedral geometr@rbitals of N#*ion

TLTLTL T T
3d 4s 4p

SFbitala of NI [relrefzefs+] [ L 1 [ |

Sd s hivbrical

::\;:":;:ALI'.” complex) |‘T L |’7 e l T 'I T I T | LT J','I T ‘LJ.:.T.I,T,L_ ]

Four patrs of elecirons
Irom 4 1

4.State crystal field theory.
Ans According to crystal fieltheory1. The metal ligand bond is ionic.
2. Ligands are point charges in case of anions or dipoles in case of neutral molecules

3. When the asymmetrical negative field of ligands surrounds the metal atom or ion,
the degeneracy of its drbitals is lifted and they split into two sets.
4. The pattern of splitting depends on the nature of crystal field.
5. In general ligands can be arranged in a series in the order of increasing field strength
Calledspectrochemical series

|l T < Bri1 I ISCN § X 1IC < F1T < OH 1 < C 2 0O 42
en< CN1 < CO

5. Why are complexes colouredl?hen is a coordination compound colousfes
Ans. The colour of complexes is due td d transitionsof unpaired electron in-drbitals
The conplexes will be colourless the configuration of metal ion or atosd'®or o
Haloalkanes & Haloarenes
Only hard work and thorough study is guarantee for success.

Summary:

Alkyl/ Aryl halides may be classified as mono, di, or polyhalogen, tetra, etc.) Compounds depending
on whether they contain one, two or more halogen atoms in their structures. Since halogen atoms are mor
electronegative than carbon, the carblemlogen bond of alkyl halide is polarized; the carbon atom bears
a partialpositive charge, and the halogen atom bears a partial negative charge.

Alkyl halides are prepared by theee radical halogenationsof alkanes, addition of halogen acids to
alkenes, replacement ©@©H group of alcohols with halogens using phosphorus Halitiéonyl chloride

or halogen acids. Aryl halides are prepared by electrophilistitution to arenes. Fluorides and iodgle
are best prepared by halogexchange method.

The boiling points of organ halogen compounds are comparatively highertiibanoresponding
hydrocarbons because of strong dipdigole and van der Waaferces ofattraction. These are slightly
soluble in water but completely soluble in organic solvents.

The polarity of carbotihalogen bond of alkyl halides is responsible for theiclBophilic substitution,
elimination and their reaction with metal atoms to form orgaetallic compounds Nucleophilic
substitution reactions are categorized ir8ol and Sy2 on the basis of their kinetic properti€hirality

has a profound role in

Undestanding the reaction mechanisms @i &nd &2 reactions. & reactions of chiral alkyl halides are
characterized by the inversion of configuration whilé $eactions are characterized by racemisation.

ASSERTION -REASON TYPE

A statement of assertion is followed by a statement of reason. Mark the obrogx from the
options given below:
(a) Both assertion and reason are true and reason is the correct explanasiserodn.

h3|Page



(b) Both assertion and reason are true but reason th@abrrect explanation aksertion.
(c) Assertion is true but reasonfase.

(d) Both assertion and reason #atse.
1. Assertion : K2 reactions d not proceed with retention of
configuration.
Reason : @& reactions procedd a single step.
2. Assertion : Tertry alkyl halides show high reactivity innG
reaction.
Reason : Tertiary carbocation has more stability.
3. Assertion: CH—CH:CHﬁ| CI-CH>-CH=CH; +HClI

Reason : At high temperature@issociates into chlorine free radicals which bring
about allylic substitution.
4. Assertion : Nucleophilic substitution reaction in an optically active alkyl halide
gives a mixturef enantiomers.
Reason : Reaction occurs bylSmechanism.

5. Assertion : Pimary allylic halides show higher reactivity imBreactions than
other primary alkyl halides.
Reason : Intermediate carbocation is stabilized by resonance.
MUILTIPLE CHOICE QUESTION (MCQs)
1). Identiy the following compounds as primary halide:
() 1-Bromobut2-ene
(i) 4-Bromopent2-ene
(i) 2-Bromo-2-methylpropane
(v) 2-Cloro-2- methylpropane
2).Which of the following compounds are gatihalides?
(a)Ethylidenechloride (b) Ethylenedichloride

(c)Methylchloride (d) Benzylchloride

3). Whichisthe correct IUPAGamdor
CH.—CH—CH,—Br
C.H.
i) 1-Bromo-2-ethylpropane ii)1-Bromo-2-ethyt
2-methylethandii)1 -Bromo-2-methylbutane iv)2-Methyl-1-
bromobutane

4). What should béhe correctlUPAC namefor
diethylboromomethane? HBromo-1,1-diethylmethane
i)3-Bromopentane
ii)1-Bromo-1-ethylpropane iv)1-
Bromopentane
5). Which of the followingis /are secondarybromide?
(i) CH3CH2Br
(if) (CHa)3C CH:Br
(iif) CHsCH(Br)CH.CHz
(iv)  (CHs)CB
rCHxCHs
1Mark Questions
Q.1 What areambident nucleophiles?

Q.2 Which is a betternucleophile,a bromide ion or iodide ion?
Q.3 Arrangethe compoundsf eachsetin orderof reactivitytowardsSy2 displacement:
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2Bromo 2 methylbutane,1l Bromopentane,2 Bromopentane.
Q.4 Arrangethefollowing compoundsn increasingorderof boiling point.
CH3CH2CH2CH2Br,(CH3)3CBr,(CH3)2CHCHBT.
Q.5 Define optical activity
Q.6 Whatis racemicmixture or racemicmodification?
Q. 7 Whatareenantiomers?
Q.8 Name tle compound formed when Grignahgent is exposed to moisture.
Q.9 Write the IUPAC name of (G CCH:CI
Q10. Which of the following under goesSfaster: 2chlorobutanerl-chlorobutane
Q11.Arrange each set of compoundsrder of increasing boilingoints.
() Bromomethane, (ii) Bromoform, (iii) Chloromethane, (iv) Dibromomethane.
Q12 Write the producformedwhen toluenes chlorinatedin presence of sunligh
Q13 Write the productormedwhen rbutyl chlorideis treated with aloholic
KOH?
Q14.Which has higher dipole moment, Chlorobenzene or Cyclohexylchloride?

Q15 How many centres of Chirality are presgr@Bromopentl-ene.
Q16. Halo alkanes reasith agKOH to form alcohols but react with altOH to form alkenes .WhyZ2Mark )
Q17. Explain why? (2Mark )

(a) Alkyl halides,though plar, are immisciblen water.

(b) Grignard reagents should be prepared under anhydrous conditions?

Q18. Haloalkanes undergo Nucleophilic substitutidrereashaloarenes undergaectrophilicsubstitution. Why?
(3 Mark)

I mportant questions:
Q1 In the following pairs of halogen compounds,which would undexga&action faster?

(  )—CHCl and({ i ; AN and N

Q2Although, chlorineis anelectronwithdrawinggroup,yetit is ortho & ,paradirectingin
electrophilicaromatic substitutioneactionsWhy?
Q3 Inthe following pairs of halogen compoungg)ich compound undergoes fastgt&action?

Cl

Cl Cl .
(1) /i\ and \)\/ (i) /\/\/\ and SN0

Q4Why is sulphuric acidhotusedduring the reactionf alcohols withKI?
Q5 p Dichlorobenzene has higher mgmd solubility than those af andm isomers.Discuss.

Q6 Hydrocarbon GH10does not react with chlorine in dark but gives a single
monochloracompound GHQCI in bright sunlight. Identify the
hydrocarbon.

Q8. Aryl halides cannot be prepared by the action of sodium halide in the preserr®Cuf H
MIND MAP FOR CONVERSION
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