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Unit I: Solid State 8 Periods 

SYLLABUS 

CHEMISTRY 

CLASS-XII  

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 III: 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 VII: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). 
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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 ï 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 CïX bond, physical and chemical properties, optical 
rotation 
mechanism of substitution reactions. 
Haloarenes: Nature of CïX 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 XII: 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 hydrogen in 
aldehydes, uses. 
Carboxylic Acids: Nomenclature, acidic nature, methods of preparation, physical and chemical 
properties; uses. 

 
Unit XIII: 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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Unit 10: Haloalkanes and 
Haloarenes 
Haloalkanes: Nomenclature, nature of 

CðX bond,  physical and chemical 

properties, optical rotation mechanism 

of substitution reactions. Haloarenes: 

Nature of CðX 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 of halogen 

in monosubstituted compounds only). 

Unit 11: Alcohols, Phenols 
and Ethers 
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 special reference 

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 

1. uses with 

special 

reference 
tO 

methanol 

and 
ethanol. 

Alcohols: 
1. Nomenclature, methods of preparation. 

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 

Unit 12 : Aldehydes, 
Ketones and Carboxylic 
Acids 
Aldehydes and Ketones: Nomenclature, 

nature of carbonyl group, methods of 
preparation, physical and chemical 

properties, mechanism of nucleophilic 

addition, reactivity of alpha hydrogen in 

aldehydes, uses. Carboxylic Acids: 
Nomenclature, acidic nature, methods 

of preparation, physical and chemical 
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. Identification of primary, secondary and 

tertiary amines. 
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importance in synthetic organic 
chemistry 

organic 

chemistry. 

 

Unit 14 - : Biomolecules 
Carbohydrates   Classification (aldoses 

and ketoses), 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 
ú'S ( SUC r OS ú'Å 

! a * t 5E!Å 
maltose). 

2. polysaccharide 

s (starch, 
cellulose, 

)/ 

3. importance of 

carbohydrates. 

4.  Vitaminsð 

classification 

and functions. 

Enzymes. 

5. Hormones 
Elementary 
idea excluding 

structure.  

Carbohydrates - 
1. Classification (aldoses and ketoses), 

monosaccahrides (glucose and fructose). 

PROTEINS 
2.  D-L configuration Proteins -Elementary 

idea of - amino acids, peptide bond, 

polypeptides. 

3. Proteins, structure of proteins - primary, 

secondary, tertiary structure and 

quaternary structures (qualitative idea 

onIY)- 

4. Denaturation of proteins. 

5. Nucleic Acids: DNA and RNA. 

Unit 15- Polymers ENTIRE UNIT - DELETED 

Unit 16 - Chemistry in 

Everyday life 

ENTIRE UNIT ð DELETED 
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UNIT -I 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 unit cell, packing in solids, packing efficiency, voids, number 

of atoms per unit cell in a cubic unit cell, point defects 

GIST OF THE UNIT  

TERMS EXPLANATIONS 

Amorphous and Crystalline Solids Amorphous- short range order, Irregular 

shape, isotropic. No sharp MP, so also called 

pseudo solids or super cooled liquids eg-glass 

Crystalline Solids- long range order, regular 

shape, anisotropic. Sharp MP, so called true 

solids. eg : NaCl 

Molecular solids Ar, CCl4, H2O (ice) 

Covalent or Network solid SiO2 diamond 

No of lattice points per unit cell Simple cubic -8, BCC- 9, FCC ï 14, End-

Centered- 10 

No of atoms per unit cell (z ) Simple cubic -1, BCC- 2, FCC ï 4, End-

Centered- 2 

Coordination Number FCC- 6:6 BCC- 8:8 

Calculation of number of voids Let the number of close packed spheres be N, 

then: The number of octahedral voids 

generated = N The number of tetrahedral 

voids generated = 2N 

Relation between r and a Simple CubicŸ a = 2r , BCCŸ 4r = aã3 

FCCŸ 4r = aã2 

Packing Efficiency 

 M=molar mass (g/mol) a = edge 

length in cm , NA = 6.023× 1023 

Calculations Involving Unit Cell Dimensions Cation is dislocated to an interstitial site. It 

does not change the density of the solid. 

Frenkel defect is shown by ionic substance in 

which there is a large difference in the size of 

ions, for example, ZnS, AgCl, AgBr and AgI 

due to small size of Zn2+ and Ag+ ions. 

Frenkel Defect: A vacancy defects. The number of missing 

cations and anions are equal. Density 

decreases. For example, NaCl, KCl, CsCl and 

AgBr. 

Schottky Defect If molten NaCl containing a little amount of 

SrCl2 is crystallized, it creates cationic 

vacancies. The cationic vacancies thus 

produced are equal in number to that of Sr2+ 

ions. 

Impurity Defects If molten NaCl containing a little amount of 

SrCl2 is crystallized, it creates cationic 

vacancies. The cationic vacancies thus 

produced are equal in number to that of Sr2+ 

ions. 

 

Metal excess defect due to anionic vacancies 

(F-centres ) 

 

When alkali metal halides are heated in an 

atmosphere of alkali metal vapor, they 

become colored. During heating electrons 

released by metal diffuse into the crystal and 
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occupy anionic sites, which are called F -

centers. NaCl, LiCl, KCl acquires yellow, 

pink, violet color when heated in vapors of 

Na. Li and K respectively. 

Metal excess defect due to the presence of 

extra cations at interstitial sites: 

Zinc oxide is white in colour at room 

temperature. On heating it loses oxygen and 

turns yellow. The excess Zn2+ ions move to 

interstitial sites and the electrons to 

neighboring interstitial sites. 

COMPREHENSION BASED QUESTIONS- 

I. Read the following passage and answer the questions that follow:  

Solids may be classified as amorphous and crystalline. Amorphous solids are isotropic whereas crystalline 

solids are anisotropic. Solids can also be classified on the basis of type of forces of attraction as ionic, 

covalent, metallic and molecular solids. Unit cells represent crystal lattice. Types of crystal lattice-bcc, 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, hcp. Packing efficiency of hcp and fccp is 

74%, bccp 68% and simple cubic packing (52%). The vacant sites in packing are called voids, tetrahedral 

and octahedral being most common. Density of solids can be calculated by using - d = Z. M/.NA .A 3. There 

are defects in crystal lattice, point defects like Frenkel and Schottky. Non-stoichiometric 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. 4r = ã2 a ᵼ r = 1.414 x 361 = 127 pm 

                                             4 

(c) A compound is formed by cation óCô which occupy 75% of octahedral voids and anion óAô form hcp.   

What is formula of compound? 

 Ans. C3A4 

 (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 

II. Common salt we 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/cc. 

The theoretical standard density of sodium chloride is 2.165 g/cc. 

Answer the following questions: 

i) Which type of defect is present in the free flowing salt? 

ii) 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 packing 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 should 

be high i.e., 6 or more. 

Ans. (iv) The nearest neighbors 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 a compound in which the element Y forms hcp lattice and atoms of X occupy 1/3rd 

of octahedral voids? 

Ans. XY3 

2. What would be the nature of solid if there is no energy gap between valence band and conduction band? 
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Ans. Metallic solid 

3. Analysis shows that FeO has a non-stoichiometric composition with formula Fe0.95O. Give reason. 

Ans. Some Fe2+ ions are replaced by Fe3+ ions; 3Fe2+ = 2Fe3+ 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 

  (i) bcc structure, and   (ii) fcc structure? 

Ans. (i) 8  (ii) 12 

6. ñCrystalline solids are anisotropic in natureò. What does this statement mean? 

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. An element crystallizes in a bcc. Lattice with cell edge of 400 pm.  Calculate the density if 250 g of this 

element contain 2.5 x 1024 atoms?   Ans. 3.125 g cm-3 

Ans. Hint - first find the atomic mass of element from the formula, m/M = No/NA 

8. Account for the following: 

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

 ii) 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 which 

density 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 Q are at the 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 crystals and occupy anionic sites (F-centers) 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 x 8 = 1 

 So the formula of the compound is PQ. 

10. a) Why do the window glasses 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. This 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 glass 

sheets become thick at the bottom.  

Three marks questions - 

11 a) Based on the nature of intermolecular forces, classify the following solids: 

 Sodium sulphate,    Hydrogen 

b) What happens when CdCl2 is doped with AgCl? 

c) Why do ferri-magnetic substances show better magnetism than anti-ferromagnetic substances? 
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Ans. (a) Sodium sulphate = ionic solid,    Hydrogen = molecular solid (non-polar) 

Ans. (b) Cationic vacancies are generated.  

Each Cd2+ replaces two Ag+ ions. It occupies the site of one ion and the other site remains vacant. Thus 

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. (NA = 6.022 x 1023 mol-1)  Ans. 6.396 gcm-3 

Ans. Use the formula of density of the unit cell 

13.  Examine the given defective crystal: 

 X+ Y- X+ Y- X+ 

         X+ 

 Y- O Y- X+ Y- 

 

 X+ Y- X+ Y- X+ 

 

 Y- X+ Y- X+ Y- 

 

Answer the following questions:         

i) Is the above defect stoichiometric or non-stoichiometric? 

      ii) 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. 

14. An element óXô (At. Mass = 40 g mol-1) having fcc structure, has unit cell edge length of 400 

pm.Calculate the density of óXô and the number of unit cells in 4 g of óXô.(NA = 6.022 x 1023 mol-1)Ans. 

Density = 4.15 g cm-3 ; Number of unit cells = 1.5 x 1022 

 

UNIT -II SOLUTIONS  
SYLLABUS : Types of solutions, expression of concentration of solutions of solids in liquids, solubility of 

gases in liquids, solid solutions, Roultôs 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. 

GIST OF THE UNIT  

Mass percent 

 

Mass of solute present per 100 g. of solution 

 

 

 

 

 

 

Molarity [M]:  

 

 

No. of moles of solute present per liter of solution in 

called ómolarity of solutionô. It is temperature 

dependent. 
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Molality [m]:  

 

No. of moles of solute present per kg of solvent is called 

molality. It is temperature independent.  

 

Mole Fraction: 

For two component system made 

of A and B ,XA= nA +nB  , XB= 

nA+nB , Sum of all the components 

is 1  ; XA+XB =1 

Ratio of number of moles of a component in solution to 

the total no. of moles of all the components is called 

mole fraction (x) of the component.  

Henry`s law : 

pA   = KH .XA 

The solubility of a gas in a liquid at a particular temp. is 

directly proportional to the pressure of the gas in 

equilibrium with the liquid at that temp . 

Applications of Henry's Law 1.To minimize the painful effects accompanying the 

decompression of deep sea divers, He is mixed with O2 is 

used in breathing gas. 

2.To increase the solubility of CO2 in soft drinks and 

soda water, the bottle is sealed under pressure 

RAOULTôS LAW 

Roultôs law for a solution containing two 

miscible liquids 

Roultôs law for a solution containing a non-

volatile solute: 

The partial vapour pressure of each 

component of a solution is directly 

proportional to its mole fraction at a given 

temperature. Suppose A and B are two 

volatile components of a solution. Therefore 

according to Roultôs law 

 PA ćA , PA = PA
0 X cA  and 

 PB ćB , PB = PB
0 X cB 

Therefore total vapour pressure of the 

solution: Ps = PA + PB 

For a binary solution c A + c B = 1,  

so  cB =1- cA        and      cA =1- cB 

Ps = PA
 0 + (PB

0 - PA
 0 ) cB           OR 

Ps = PB
 0 + (AB

0 ï PB
 0 ) cA 

The relative lowering of vapour pressure for a 

solution containing a non-volatile solute is 

equal to mole fraction of the solute when 

solvent alone is volatile. 

0

A

A

0

A

P

PP -
 = XB         

  P0
A=V.P of pure solvent 

 

 PA = V.P of solution 

 

Where  P0A - PA 

is lowering of vapour pressure of solution 

 

IDEAL AND NON -IDEAL SOLUTIONS:  

Ideal Solution Non Ideal Solution 

1. Follows Roultôs law at all temperature and 

concentrations. P = PA + PB 

2. Intermolecular forces in resulting solution 

are same as in pure components. A ï B = A ï 

A = B ï B 

 

3. No change in volume while mixing 

components. ȹ V mix = 0 

 

4. No heat change take place while mixing the 

components. ȹ H mix = 0 

5. Eg: n ï hexane + n ï heptanes & benzene + 

toluene 

1. Does not follow Roultôs law at all 

temperature and pressure. P Í PA + PB 

2. Intermolecular forces in resulting solution 

are different from inter molecular force of 

pure components. A ï B Í A ï A, B ï B 

 

 
 

3. Change in volume while mixing 

components. ȹ V mix Í 0 

 

4. Heat changes take place while mixing 

the components. ȹ H mix Í 0 

5. Eg: Acetone + Water & Acetone + 

CHCl3 
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NON IDEAL SOLUTIONS  

Showing Positive deviation from Roultôs 

Law 

Showing Negative deviation from Roultôs 

Law 

1. Vapour pressure of resulting solution 

is greater than sum of partial pressure 

of components. P > PA + PB 

2. Resulting intermolecular force is 

weaker than pure components. 

3. ȹ V mix = +ve 

4. ȹ H mix = +ve 

5. Eg: Acetone + Water, Alcohol + 

Water Carboxylic Acid + Water 

 

 

1. Vapour pressure of resulting solution 

is less than sum of the partial pressure 

of pure components. P < PA + PB 

2. Resulting intermolecular force is 

stronger than pure components. 

3. ȹ V mix = ïve 

4. ȹ H mix = ïve 

5. Eg: Acetone + CHCl3, HNO3 + H2O 

 

 

Azeotrope: :- The mixture of liquids which boils at a constant temperature like a pure liquid and possess 

same composition of the components in liquid as well as in vapour  

Ӎ Minimum Boiling Azeotrope: Boils at a temperature lower than boiling point of pure components. [95% 

Alcohol by volume]  

Ӎ Maximum Boiling Azeotrope: Boils at a temperature higher than boiling point of pure components. [68% 

HNO3 by mass] 

Colligative Properties:-The properties of dilute 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 a 

solution containing a non-volatile solute is 

equal to the mole fraction of the solute 

present in the solution. 

2. Elevation of Boiling Point: 

ȹTb́ m [molality] 

 ȹTb = Kb m  

Kb= Molal Elevation Constant or 

Ebullioscopic constant 

 

Difference between boiling of solution 

containing non volatile solute and B.P. of 

pure solvent is called elevation of B.P. ȹTb = 

Tb ï Tob 

 
 

 

3. -Depression of Freezing Point: 

ȹTf  ́m [molality] 

 ȹTf = Kf.m  

Kf =Molal Depression Constant or 

Cryoscopic constant 

Difference in freezing point of pure solvent 

and freezing point of solution is called 

óDepression in Freezing Pointô. 

 ȹTf = T0f ï Tf 
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4. Osmotic Pressure: 

      ́  V = nRT 

pV =WBRT/MB 

  ́  = Osmotic pressure 

   R =Gas constant. 

Excess pressure which must be applied to a 

solution in order to prevent flow of solvent 

into the solution through the semi-permeable 

membrane.  

Reverse Osmosis: If pressure greater than osmotic pressure is applied then, flow of solvent molecules is 

reversed, i.e. from a higher concentration solution to lower concentrated solution. This phenomenon is called 

ñReverse Osmosisò. It is used in water purification and desalination of water. 

Abnormal molecular mass-When 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 abnormal 

molecular mass. It is due to ï 1)the solution is not dilute 2) when the 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 i predicts the nature of the solute in the solution. 

    If   i =  1, solute 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 which depend 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 properties 

i.e. relative lowering in vapour pressure, osmotic pressure, elevation in boiling point temperature and 

depression in freezing point temperature. All of them help in calculating the observed molar mass of the solute 

which is inversely proportional to the colligative property involved. Out of these, osmotic pressure may be 

regarded as the best for the determination of molecular mass of the solute. According to Vanôt Hoff theory of 

dilute solution, 

ˊ = CRT, where óˊô is the osmotic pressure while óCô is the molar concentration of the solution. 

        (1) When liquids A and B are mixed, hydrogen bonding occurs. The solutions will show: 

              a. Positive deviation from Roultôs law  

              b. Negative deviation from Roultôs law 

              c. No deviation from Roultôs law 

              d. Slightly increase in volume 

     

 

 

   (2) The azeotropic mixture of water and HCl boils at 108.50C when the mixture is distilled.                   

              It is possible to obtain: 
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             a. Pure HCl 

             b. Pure water  

             c. Pure water as well as pure HCl 

             d. Neither HCl 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. Structure of the solute particles 

        (5) Effect of adding a non-volatile 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 colligative 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 (calculated 

from the molecular formula) if the solute behaves normally in solution. 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 Vanôt Hoff factor (i) which may be 1 (if the solute behaves normally), less than 1 (if 

the solute associates) and more than 1 (if the solute dissociates). The extent of association or dissociation is 

represented by Ŭ which is: 

       Ŭ =  (for association) or (for dissociation) 

       (1) The Vanôt Hoff factor for dilute solution of glucose is: 

           a. Zero 

           b. 1  

           c. 1.5 

           d. 2 

       (2) Which of the following is incorrect? 

           a. Molecular mass of NaCl found by osmotic pressure measurements is half of theoretical value. 

           b. Molecular mass of CH3COOH in benzene found by cryoscopic 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 HCl found by any colligative property will be same in aqueous solution and in 

benzene solution. 

      (3) Benzoic acid undergoes dimerization in benzene solution. The Vanôt Hoff factor is related to degree 

of association óŬô of the acid as: 

a. i = 1-Ŭ b. i = 1+Ŭ c. i = 1-Ŭ/2 d. i = 1+Ŭ/2 

 (4) 0.1M K4 [Fe(CN)6] is 60% ionized. What will be Vanôt Hoff factor? 

           a. 1.4               c. 3.4 

           b. 2.4     d. 4.4 

 (5) The molar mass of the solute sodium hydroxide obtained from the measurements of Osmotic pressure of 

its aqueous solution at 270C is 25 g mol-1. 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 of the 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 Henryôs constant KH 
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(a) increases with increase in temperature 

(b) decreases with increase 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 % (w/w) 

4. Which of the following mixtures will show a positive deviation from Roultôs law? 

(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? 

(a) 1.0M NaOH(b) 1.0M NH4NO3(c) 1.0 M Na2SO4 (d) 1.0M KNO3 

7. The unit of ebullioscopic constant is 

(a) K kg mol-1   (b) K-1 kg mol         (c) K kg-1mol-1        (d) K kg-1mol 

8. In comparison to a 0.01 M solution of glucose, the depression in freezing point of a 0.01 M MgCl2 

solution is 

(a) the same        (b) about twice      (c) about three times       (d) about six times 

9. An unripe mango placed in a concentrated salt solution to prepare pickles shrinks because 

(a) it gains water due to osmosis          (b) it loses water due to reverse osmosis 

(c) it gains water due to reverse osmosis       (d) it loses water due to osmosis  

10. The values of Vanôt Hoff factors for KCl, NaCl and K2SO4 respectively are- 

(a) 2, 2 and 2      (b) 2, 2 and 3      (c) 1, 1 and 2      (d) 1, 1 and 1 

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. Choose 

the correct answer out of the following choices. 

i. Assertion and reason both are correct statements 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 both are 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 implies that it shows negative deviation 

from Roultôs law. 

      Reason: Solution which shows negative deviation from Roultôs law are accompanied by decrease in 

volume. 

3. Assertion: Greater the value of Henryôs constant of a gas in a particular solvent, greater is the solubility of 

the gas at the same pressure and temperature. 

      Reason: Solubility of a gas is directly proportional to its Henryôs constant at the same pressure and 

temperature. 

4. Assertion: When a solution is separated from the pure solvent by a semi-permeable 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 non-ideal 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 temp.  If 2 mole of A 

and 3 mole of B are mixed to form an ideal soln, calculate the vapour pressure of solution at 

same temperature.     

A- Total moles = 2 + 3 = 5    

           P solution =  

        =    

        = 48 + 108 

        = 156mm. 

2. 18 g of glucose,C6H12O6 (Molar mass = 180 g mole-1) is dissolved in 1 Kg of water in a sauce 

pan. At what temperature will this solution boil? 

A- ύ  = weight for solvent (Ὄὕ) = 1 Kg  

ύ  = weight of solute glucose = 18 gm 

ὓ  = molar mass of solute, glucose = 180 g mole-1 

ὑ  = 0.52 K Kg mole-1 

Ὕ σχσȢρυὑ 

ῳὝ   

 
 πȢπυς + 

ῳὝ
  ᵼ Ȣ Ȣ  ᵼ Ȣ  

 

3. (i)Why is osmotic pressure considered to be a colligative property? 

(ii)What happens when a plant cell is placed in 

 (a). Hypertonic solution (b). Hypotonic solution 

   (iii)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 irrespective 

of the nature of the solute. Hence, osmotic pressure I a colligative property 

           (ii) (a)its protoplasm shrink but its shape remain same due to rigid cell wall. This is 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 (Na+ and Cl-) and exerts almost double osmotic pressure than 

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 

PT = x11(in liquid phase) (ὖ ὖ ) + ὖ  

         600 = x11(in liquid phase) (450-700) + 700 

         x1(in liquid phase) = 0.4         x21(in liquid phase) = 0.6 

          P1 =  450 πȢτ  = 180            P2 = 700 πȢφ = 420 

          X1 = πȢσ                          x2 = 
 
πȢχ 

5. (i)What is anti-freeze?  

(ii)Why should the solution of non-volatile solute freezes at a lower temperature? 

(iii)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 non-volatile solute in 200 g water freezes at 272.07 K. calculate the 

molar mass of solute. (Given Kf = 1.86 K/m). 

Ans   (i) Those substances which are used in depressing the freezing point of water 

(ii)A solution containing a non-volatile 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.  

(iii)The depression in freezing point will be same in both the solutions because both are non-electrolytes 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) ῳTf = Kf m 

273ï 272.07 = 1.86 
 

 
 

        0.93=1.86 ḻ M = 180g/mol 

 

 

 

 

UNIT -III ELECTROCHEMISTRY  
SYLLABUS - 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. 
GIST OF THE UNIT  

Conductance : Reciprocal of the resistance  C  = 1/R           Unit 

is Ýī1 

Specific Resistance/Resistivity ɟ= R A /l      Unit is ohm.cm 

Specific Conductance or Conductivity : 

Conductivity of any conductor is the 

reciprocal of specific resistance and is 

denoted by k (Greek work Kappa) 

 

k= 1/ɟ= l/ RA = 1/R x l/A                           Unit: S 

cm-1 

 

 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 

conducting power of all the ions produced 

by one gram mol of an electrolyte in a 

solution.  

 It is denoted by Øm .  

 
Unit of Øm is  Scm2mol-1 

Variation of molar conductivity with 

concentration: 

 In case of strong electrolyte like KCl, Øm 

does not increase appreciably because 

number of ions does not increase much 

whereas mobility of ions increases on 

dilution.  

In case of weak electrolyte like 

CH3COOH, Øm increases appreciably 

with decrease in concentration because 

both number of ions as well as mobility of 

ions increase with decrease in 

concentration i.e. on dilution.  

 

Kohlrauschôs Law : 

 According to this law, molar conductivity 

of an electrolyte, at infinite dilution can be 

expressed as the sum of contributions 

from its individual ions. 

 e.g. Øm ¤ = Ù+ l+ ¤ + Ù- l- ¤ or Øm o 

= Ù+ l+ o + Ù- l- o 

Application of Kohlrauschôs Law  

1.For calculation of limiting molar conductivity 

Øm
¤ = Ù+l+

¤ + Ù-l- 
¤ 

2. For calculation of degree of dissociation  

 
3. For calculation of dissociation constant.(Ka)  
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 Where Ù+ and Ù- are the number of 

cations and anions per formula of 

electrolyte (e.g. Ù+= Ù- = 1 in NaCl but 

Ù+= 1 and Ù- = 2 for CaCl2). 

Nernst equation for half cell 

 (Single electrode):  

Nernst equation for complete cell 
 

Equilibrium constant (Kc) At equilibrium Qc = Kc and Ecell = 0 

 

 
Electrochemical Cell and Gibbs energy of 

the reaction:  

Faradayôs first law of electrolysis : 

Amount of substance deposited(W) at any 

electrode is directly proportional to 

supplied charge(Q). 

W=Z.Q 

or W=Z.I.t   where óZô is 

electrochemical equivalent, ôIô 

is current in amperes &ô tô is 

time in seconds 

 

Faradayôs second law of electrolysis : 

when the same amount of current is 

passed through different 

electrolytes/elements connected in series, 

the mass of the substance 

liberated/deposited at the electrodes in g is 

directly proportional to their chemical 

equivalent.  

WŬ E 

and  

W1/W2= E1/E2 

Where W1 and W2 are mass of substance 1 and 2 

respectively and E1 and E2 are their equivalent 

masses. 

 
COMPREHENSION BASED QUESTIONS 

I. Read the 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 the most successful 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 the 

drinking water supply 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 electrodes for increasing the rate of electrode 

reactions.   

a) Write the cathodic & anodic reactions taking place in H2-O2 fuel cell. 

Ans. Cathodic reaction- O2(g) + 2H2O(l) + 4eïŸ 4OHï(aq) 

Anodic reaction- 2H2 (g) + 4OHï(aq)  Ÿ 4H2O(l) + 4e- 

Ans. b) Write two advantages of fuel cells over other cells. 

i) Higher efficiency of about 70 %      

 ii) 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 does catalyst increase the rate of a reactions? 

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 NaCI, KBr and KCI are 126,152 and150  

Scm2mol-1, the limiting molar Conductivity of NaBr is: 

a. 278 Scm2mol-1b. 176 Scm2mol-1 

c. 128 Scm2mol-1                               d. 302 Scm2mol-1 
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2. Limiting molar conductivity of NH4OH is equal to -: 

                 a. ȿomNH4Cl  +ȿ
omNaCl + ȿomNaOH   

                 b. ȿomNaOH   + ȿomNaCl - ȿomNH4Cl 

                 c. ȿomNaOH  -ȿomNH4Cl  - ȿomHCl  

                 d. ȿomNH4Cl  +ȿ
omNaOH  - ȿomNaCl 

3. How is electrical conductance of a conductor related with length and area of cross-section of the 

conductor ? 

          a. G = l . a.k-1                             b. G =k. l.a-1 

          c.G = k.a .l  -1                             d. G = k. l.a-2 

4. The potential of a hydrogen electrode at pH = 10 is  

      a. 0.591 V    b. 0.00V   c.  ï 0.591 V    d. -0.059 V 

5. Which cell will measure standard electrode potential of copper electrode? 

        (i) Pt (s) | H2 (g, 0.1 bar) | H+ (aq. , 1 M) || Cu2+(aq.,1M) | Cu 

        (ii) Pt(s) | H2 (g, 1 bar) | H+ (aq.  , 1 M) || Cu2+ (aq., 2 M) | Cu 

        (iii) Pt(s)| H2 (g, 1 bar) | H+ (aq. , 1 M) || Cu2+ (aq.,1 M) | Cu 

        (iv) Pt(s) | H2 (g, 1 bar) | H+ (aq.,0.1 M) || Cu2+ (aq.,1 M) | Cu 

6. The difference between the electrode potentials of two electrodes when no current is     

       drawn through the cell is called ___________. 

                (i) Cell potential                        (ii) Electromotive Force 

               (iii) 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 questions a statement of assertion followed by a statement  

of reason is given. Choose the correct answer out of the following choices. 

       (a) Both assertion and reason are true and the reason is the correct explanation of assertion. 

       (b) Both assertion and reason are true and the reason is not the correct explanation of assertion. 

       (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 : EO Cu 2+/ Cu is negative. 

2. Assertion : Eo 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 : ȿm for weak electrolytes shows a sharp increase when the electrolytic  

solution is diluted. 

Reason : For weak electrolytes degree of dissociation increases with dilution of solution. 

5. Assertion : Electrolysis of NaCl solution gives chlorine at anode instead of O2. 

Reason : Formation of oxygen at anode requires overvoltage. 

6. Assertion : For measuring 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 when ECell = 0. 

Reason : Equilibrium of the cell reaction is attained. 

8. Assertion : EAg+/Ag increases with increase in concentration of Ag+ ions. 

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 HNO3 
 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, Hg2+/Hg = 0.79 V, Mg2+/Mg = - 2.37 V 

Cr3+/Cr = - 0.74V. 

Ans. Lower the reduction potential, easily if gets oxidized hence greater is the reducing power, therefore 

the increasing order of reducing power is Ag <Hg<Cr<mg<K. 

2. Define conductivity and molar conductivity. 

 Ans The conductance of a solution of 1 cm length and area of cross section equal to 1cm2 is known as 

conductivity. The conductivity of electrolytic solution containing 1 mole of electrolyte between 2 large 

electrodes at one cm apart is known 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: - = ͮ Í   = Scm2/mol-1  

  5. The conductivity of 0.20m solution of KCl at 298 K is 0.0248 Scm-1. Calculate its molar conductivity.  

Ans.: ^m = K×1000 = 0.0248 ×1000 =124 Scm2 mol-1 

                     M  0.20 

6. How much faraday is required to produce 40gm Al from Al2O3? 

Ans: Al3+ + 3e-Ÿ Al (27g) 

 27g Al is deposited by 3f 

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

        27 

7. Predict the products of electrolysis of AgNO3 with Silver electrodes. 

Ans.    AgNO3ŸAg
+ + NO3

- 

 Reaction at cathode Ag+ +ǛŸAg 

 Reaction at cathode Ag Ÿ Ag+ + e- 

8. Predict if the reaction between the following is feasible? Fe3+ and Br-. 

Ans :   Fe3+ + Br- ŸFe2+ + ½Br2 

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

 9. Explain Kohlrauschôs law. 

Ans: The Limiting molar conductivity of an electrolyte can be represented as sum of individual 

contribution of cation and onion of the Electrolytic 

Ẓº m =VẒº+ + VẒº- 

10. Calculate emf of the following cell 

 Cd/Cd2+ (.10 M)//H+ (.20 M)/H2 (0.5 atm)/Pt 

           [Given E° for Cd2+ /Cd = -0.403 v]  

Ans: Ecell = E°cell ï 0.0591/n Log [Cd2+]/ [H+]2 

  E°cell= 0 ï (ï.403V) =0.403V 

  =0.0403 ï 0.0591/2 Log (0.10) X 0.5/(0.2)2    = 0.400V 

 

 

 

CHEMICAL KINETICS  
 (APPXIMATE WEIGHTAGE OR THE TOPIC ï 5 MARKS) 

REVISED/REDUCED SYLLABUS FOR THE SESSION ï 2020-21: 

V Rate of reaction (Average & Instantaneous) 

V Factors affecting reaction rate. 

V Order & molecularity of a reaction. 

V Rate law & specific rate constant. 

V Integrated rate equations and half-life (only for zero & first order reactions) 
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V IMPORTANT POINTS : 

S.No CONCEPT DETAILS (THEORY & FORMULA)  

1    Rate of 

    Reaction 

Change of concentration of reactants & products per unit time. 

A            -------------> B,Rate=decrease in conc of reactant/time taken  

                                                   OR 

                            Rate=increase in conc o product/time interval 

        Unit = mol L-1 s-1 

2       Expression or 

reaction rate 

Consider a reaction, N2+3H2------> 2NH3 

R= -æ[N2]/æt = -1/3æ[H2]/æt = 1/2æ[NH3]/æt 

Rate o disappearance of N2& H2 = -æ[N2]/æt = -æ[H2]/æt 

Rate o appearance of ammonia = æ[NH3]/æt 

Rate of disappearance of N2 = rate o reaction 

Rate of disappearance of H2= 3 x rate o reaction & 

Rate o formation o NH3 = 2 x rate of reaction 

3      Factors 

affecting 

reaction rate  

      Reaction rate increases with increase in concentration of reactants, temperature 

& catalyst. A catalyst decreases the activation energy and promotes more 

amounts of reactants to cross energy barrier. 

 4 Order of 

reaction (n) 

Sum of no of moles of reactants on which reaction rate depends. It is an 

experimental quantity, can be zero or fractional value. 

5       Molecularity 

of reaction 

(m) 

      Sum of stoichiometric coefficient of reactants in a balanced chemical equation. 

It is a theoretical value & canôt be zero of fractional value. 

6         Integrated 

rate equation  

For zero order reaction = k = [A]0 ï [A] / t  

For first order = k = (2.303/ t) log [A]0 / t 

7         Unit of rate 

constant 

for any order = mol 1-n L n-1 s-1 (where n is the order of reaction) 

8        Half -life of a 

reaction 

     Time in which half of the reaction is completed or half of the reactant is 

consumed. 

For zero order t1/2 = [R]0 / 2k, for first order t1/2 = 0.693/k 

9        Arrhenius 

equation 

Log k2/k1 = Ea / 2.303R [1/T1-1/T2] 

10         Activation 

energy 

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

11         Pseudo 1st 

order reaction 

     The bimolecular reaction in which one of the reactants is taken in excess so that 

the reaction follows 1st order kinetics. 

 

 
 

GRAPHICAL REPRESENTATIONS OF ZERO & FIRST ORDER REACTIO N 

     ZERO ORDER REACTION                                                FIRST ORDER REACTION 
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QUESTION BANK  

MCQs 
1. A reaction is first order with respect 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 of N2O5 to the rate of formation of NO2? 

 2N2O5(g) ------------> 4NO2(g) + O2(g) 

 (a) 1:4  (b) 2;1  (c) 4:1  (d) 1:2 

3. In the first order reaction, the concentration of the reactant is reduced to 1/4th in 60 minutes. What will be 

its half-life? 

 (a) 120 min (b) min  (c) 30 min (d) 25 min 

4. Which of the following 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) doesnôt depend on concentration 

 (c) inversely proportional to initial concentration (d) canôt say 

6. The first order reaction takes 80 minutes to complete 99.9%. What will be its half-life? 

 (a) 8 min (b) 16 min (c) 24 min (d) 32 min 

7. A catalyst increases the reaction rate by: 

 (a) decreasing enthalpy  (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 reaction will 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. Proceeds (d) may increase or decrease as the reaction proceeds 

 

10. Which of the following influences the reaction rate performed in a solution? 

 (a) Temperature (b) Activation energy  (c) Catalyst (d) All of the above 

ANSWERS ï 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) ï 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) ï if assertion is the correct statement & reason is incorrect statement. 

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

1. ASSERTION ï Order of reaction can be zero or fractional. 

REASON ï Order of a reaction cannot be determined from a balanced chemical reaction. 

2. ASSERTION ï Order and molecularity of a reaction is always same. 

REASON ï Order is determined experimentally whereas molecularity can be identified by a 

balanced reaction. 

3. ASSERTION ï Rate constant of a zero order reaction has the same unit as the rate of a reaction. 

REASON ï Rate constant of a zero order reaction does not depend upon the concentration of 

the reactant. 

4. ASSERTION ï In a first order reaction, the concentration of the reactant is doubled, its half-life is 

also doubled. 

REASON ï Half-life of a reaction does not depend upon initial concentration of the reactant 
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in a first order reaction.  

5. ASSERTION ï Average rate and instantaneous rate of a reaction has the same unit. 

REASON ï Average rate becomes instantaneous rate when time interval is too small. 

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

 
 

 

 

VERY SHORT ANSWER TYPE QUESTIONS (1 MARK)  
1. What is the effect of adding a catalyst on : 

(a) Activation energy (Ea) and  (b) Gibbs energy (æG) of a reaction. 

Ans ï (a) Ea decreases (b) Gibbs energy doesnôt change. 

2. What is the order of reaction whose rate constant has the same unit as the rate of reaction? 

Ans ï Zero order reaction 

3. What is the overall order of reaction which has the rate expression r= k [A]2[B]0? 

Ans ï 2+0=2nd order reaction 
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4. Unit of 1st order reaction and pseudo 1st order reaction is same. This statement is true or not. 

Ans ï True 

5. If a 1st order reaction takes 90 minutes for 75% completion. What will be its half-life? 

Ans - 45 minutes. 

6. A reaction is 2nd order in A. How is the rate affected if the concentration of A is doubled? 

Ans ï rate of reaction becomes quadruples. 

7. How ie the rate constant affected when temperature is raised by 100C? 

Ans ï Generally the rate constant becomes doubled. 

8. Define the term instantaneous rate of reaction. 

Ans ï The change in conc of either reactants or products when time interval is taken as zero. 

9. How the half-life of a reaction varies with change in initial concentration of a reactant? 

Ans ï t1/2 Ŭ [R]1-n, where n is the order of reaction. 

10. What is the unit of rate constant of a 3/2 order reaction? 

Ans ï mol-1/2 L1/2 s-1 

SHORT ANSWER TYPE QUESTIONS (2/3 MARK)  
1. 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. 

Ans ï rate = -1/2 æ[A]/æt , = - [0.40-0.50]/10, = 0.01 mol l-1 s-1 

2. The rate constant of a first order reaction is 60 S-1. How much time it will take to reduce the 

concentration of the reactant to 1/10th of its initial value? 

Ans ï t = 2.303/k log [R]0/[R], = 2.303/60 log 10, = 3.8 x 10-2 seconds. 

3. A 1st order reaction has the rate constant k = 5.5 x 10-12 S-1. Find its half-life. 

Ans ï t1/2 = 0.693/k, = 0.693/ 5.5 x 10-12, = 1.3 x 10-11 sec. 

4. Show that a 1st order reaction takes 10 times more time to complete 99.9% reaction than its half-life. 

Ans ï 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 & t99.9 we get t99.9 = t1/2 x 10 

5. The decomposition of NH3 on Pt surface is a zero order reaction. What are the rate of formations of 

N2 & H2 if k= 2.5 x 10-4 mol L-1s-1. 

Ans ï rate of formation of N2 = 2.5 x 10-4 mol L-1s-1 &  

          rate of formation of H2 = 7.5 x 10-4 mol L-1s-1 

6. A 1st order reaction is 40% complete in 50 minutes. Calculate the value of rate constant. At what 

time will the reaction be 80% completed? 

Ans ï find k by taking values a = 100 & a-x = 60 i.e. = 0.01028 min-1 and 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 ï 4/5 MARKS) 

REVISED/REDUCED SYLLABUS FOR THE SESSION ï 2020-21: 

¶ Adsorption ï physical & chemical 

¶ Colloidal state- classification & properties 

IMPORTANT POINTS TO REMEMBER- 

1. The branch of chemistry deals with the surface phenomenon is called surface chemistry. 

2. Adsorption ï The accumulation of species at the surface rather than in bulk of an adsorbent is 

called adsorption. 

3. Desorption ï Removal of adsorbed particles from the surface of an adsorbent is called 

desorption. It is essential so that the new reactant molecules can adsorb & reaction is going on. 

4. Sorption ï Adsorption & absorption both take place simultaneously. 

5. Types of adsorption ï  
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Physical adsorption ï weak van-der Waal force involved, reversible, decreases with increase of 

temperature, enthalpy of adsorption is low. 

Chemical adsorption ï strong chemical bond involved, irreversible, first increases with increase of 

temperature and then decreases, enthalpy of adsorption is high. 

6. Adsorption isotherm ï The variation in the amount of gas adsorbed by the adsorbent 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 adsorption 

(c) Increases with increase of pressure. 

(d) Easily liquefiable gases are readily adsorbed. 

8. Colloid ï a heterogeneous system in which a substance is dispersed (1-1000nm size) in another 

substance called dispersion medium. 

9. Dialysis ï process to remove the unwanted substances from a colloidal system using a 

membrane. 

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

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

12. Tyndall effect ï scattering of beam of light by the colloidal particles is called Tyndall effect so 

that the path of the light becomes visible. 

13. Electrophoresis ï the movement of colloidal particles when an electric field is applied because 

the colloidal particles have charge. 

14. Peptization ï converting a freshly prepared precipitate into a colloidal solution using a suitable 

electrolyte called peptizing agent, is called peptization.  

15. Coagulation ï process of setting colloidal particles using various methods (heating, shacked or an 

electrolyte is added) is called coagulation. The electrolyte used for the coagulation a colloid is 

called coagulating agent. 

16. Hardy Schulz rule ï the coagulating or flocculating power of an ion is directly proportional to the 

charge on the ion. More chare ï more coagulating power. 

Na+<Mg2+<Al3+ - for coagulating negatively charged colloids. 

Cl-<SO4
2-<PO4

3ðfor 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 
1. Which is favorable for physical adsorption? 

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

2. The term sorption stands for: 

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

3. A small amount of FeCl3 solution is added to a ppt of Fe(OH)3, a reddish brown colloidal solution is 

obtained. This process is called: 

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

4. Main reason for the stability of lyophobic sol is: 

(a) Charge on particles (b) Size of particles (c) Tyndall effect  (d) All the above 

5. Which of the following interface is not feasible: 

(a) Liquid-liquid (b) Solid-liquid (c) Liquid-gas  (d) Gas-gas 

6. Hemoglobin is the example of: 

(a) Positively charged  (b) negatively charged (c) Both  (d) none of these 

7. 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 As2S3 sol? 

 (a) NaCl (b) MgCl2 (c) AlCl3 (d) all of the above 

ANSWERS ï 1-(c), 2-(d), 3-(b), 4-(a), 5-(d), 6-(a), 7-(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.  

 Choose (A) ï 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) ï if assertion is the correct statement & reason is incorrect statement. 

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

1. ASSERTION ï An ordinary filter paper stops the flow of colloidal particles. 

REASON ï Pore size of filter paper becomes more than the size of colloidal particles. 

2. ASSERTION ï Enthalpy of Chemisorption is high. 

REASON- Chemisorption is caused by chemical bond formation. 

3. ASSERTION ï Gas mask is usually used for breathing in coal mines to adsorb poisonous gases. 

REASON ï Physisorption decreases with increase in temperature. 

4. ASSERTION ï Desorption is the process of removal of products from the catalystôs surface. 

RERASON ï Desorption is not essential for further adsorption. 

5. ASSERTION ï Preferential adsorption is not required to get charge on colloidal particles. 

REASON ï Potential difference between fixed and diffused layer of oppositely charged is 

called zeta potential. 

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

Read the passage given below and answer the following questions. 
The foundation of colloidal chemistry was laid down by an English chemist, Thomas Graham in 

1861.Various others such as Tyndall, Hardy and many more contributed to the advancements in the field.The 

colloidal phenomenon invented by Tyndall sketched 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, a statement of assertion followed by a statement of reason is given. 

Choose 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 for assertion 

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 particles along with suspended 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 the same on all the particles in a given colloidal particles. 

VERY SHORT ANSWER TYPE QUESTIONS (1 MARK)  
1. What is the charge on AgI colloidal sol formed when AgNO3 is added to excess of KI? 

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

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

medium. 

 

3. What are the main reasons for the stability of colloidal sol? 

Ans ï Charge on colloidal particles and Brownian movement 

4. Write the dispersed phase and dispersion medium of milk. 

Ans ï both are liquids. 

5. Write one similarity in between Physisorption & Chemisorption. 

Ans ï 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? 

Ans ï 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 peptizing agent, is called peptization.  

11. Why is it necessary to remove CO gas when ammonia is obtained from Haberôs process? 

Ans ï 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 charcoal? 

Ans ï a powder because more surface area will provide more adsorption. 

13. Define Brownian movement. 

Ans ï zig-zag motion of colloidal particles is called Brownian movement. 

14. Define Tyndall effect. 

Ans - scattering of beam of light by the colloidal particles is called Tyndall effect so that the 

path of the light becomes visible. 

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

Ans ï1. Lyophilic sol is prepared easily whereas lyophobic sol needs effort. 2. Lyophilic 

sols are more stable whereas lyophobic does not. 

2. Why is adsorption always exothermic? 

Ans ï because the force of attraction (physical or chemical) increases when particles of a 

dispersed phase are adsorbed on the surface of dispersion medium and we know that 

whenever force of attraction increases the certain amount of energy is released. 

3. What is demulsification? Name two demulsification methods. 

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

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

 

 

4. Why is it essential to wash the precipitate with water before estimating it quantitatively? 

Ans ï because some amount of electrolyte is mixed with the precipitate and can affect the 

weight of precipitate 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? 

Ans ï as we know that after the hydrolysis of an ester, an alcohol 7 a carboxylic acid are 

formed and the acid formed acts as a catalyst, therefore the reaction becomes faster after 

some time. 
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6. Define the following terms: 

(i) Coagulation (ii) Dialysis  (iii) Emulsifying agent. 

Ans - Read the important points at the beginning of the topic. 

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

is an emulsifier for oil/water emulsion. 

7. Compare physical and chemical adsorption. 

Ans ï Read the important points given at the beginning. 

8. Give reason: 

(i) Alum is applied in case of a cut leading to bleeding. 

(ii)  Leather gets hardened after tanning. 

(iii)  True solutions do not show Tyndall effect. 

Ans ï (i) negative ions of alum coagulates the positively charged blood. 

(ii)  Due to coagulation. 

(iii)  Size of true solution particle is less than 1 nm so not able to scatter the light. 

9. What happens when ï  

(i) A freshly prepared precipitate of ferric hydroxide is shaken with small amount of ferric 

chloride. 

(ii)  Persistent dialysis of a colloidal solution is carried out. 

Ans ï (i) Peptization takes place. 

(iii)  Coagulation takes place. 

10. What are Multimolecular, Macromolecular and Associated colloids?  

Ans ï Multimolecular colloids are the aggregation of neutral particles of size in the range of 

colloids. Example- Sulphur sol, Gold sol 

 Macromolecular colloids are the colloid in which the size of individual particle is in the 

range of colloids. Example ï protein sol, starch sol 

 Associated colloids are the aggregation of charged particles of size in the range of 

colloids. Example ï 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 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). Group 18 Elements: 

General introduction, electronic configuration, occurrence, trends in physical and chemical properties, uses. 

 

 

 

DELETED PORTION: Preparation and properties of Phosphine, Sulphuric Acid: industrial process 

of manufacture, Oxides of Nitrogen (Structure only); Phosphorus ï allotropic forms, compounds of 

Phosphorus: Preparation and properties of Halides 

 And Oxo acids (elementary idea only). 

SUMMARY  
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Group 15 Elements  : 

In p-block elements, the last electron enters in the outer most p-orbital. There are six groups of p-block 

elements in the Periodic Table, numbering from 13 to 18. Their valence shell electronic configuration is 

ns2np1 ï 6(except for He). 

Electronic configuration Their valence shell electronic configuration is ns2np3. 

 

Physical Properties:- 
ü Dinitrogen is a diatomic gas while all others are solids. 

ü N & P are non-metals. As & Sb metalloids & Bi is a metal. 

ü This is due to decrease in ionization enthalpy & increase in atomic size. 

ü Electro negativity decreases down the group. 

Chemical properties:- 
ü  Common oxidation states: -3, +3 & +5. 

ü  Due to inert pair effect, the stability of +5 state decreases down the group & stability of +3 state 

increases . 

ü  In the case of Nitrogen all Oxidation states from +1 to +4 tend to disproportionate in acid solution , 

E.g.:- 3HNO2 Ÿ HNO3 + H2O +2NO 

ü A disproportionation reaction is the reaction in which same chemical species gets oxidised as well 

as reduced. 

Anomalous behaviour of Nitrogen :- 

ü  due to its small size, high electronegativity, high 

ü ionization enthalpy and absence of d-orbital. 

ü N has unique ability to form pˊ-pˊ multiple bonds whereas the heavier members of this group do 

not form pˊ ïpˊ because there atomic orbitals are so large & diffuse that they cannot have effective 

overlapping. 

ü Nitrogen exists as diatomic molecule with triple bond between the two atoms whereas 

ü other elements form single bonds in elemental state. 

ü N cannot form dˊ-pˊ due to the non availability of d-orbitals whereas other elements can. 

Trends In Properties:- 
ü Thermal Stability(decreasing order) ï NH3>PH3>AsH3>SbH3>BiH3 

ü Bond(E-H) Dissociation Enthalpy(decreasing order)- NH3>PH3>AsH3>SbH3>BiH3 

ü Reducing character(decreasing order) ï BiH3> SbH3>AsH3> PH3 > NH3 

ü Basic character(decreasing order)- NH3>PH3>AsH3>SbH3>BiH3 

ü Acidic character(decreasing order)- N2O3>P2O3>As2O3>Sb2O3>Bi2O3 

ü Boiling points(decreasing order)- BiH3>SbH3>NH3>AsH3>PH3 

ü Acidic Character(decreasing order)- N2O5>N2O4> N2O3 

Group 16 Elements : These elements are known as chalcogens, i.e. ore forming elements. 

Electronic configuration their valence shell electronicconfiguration is ns2np4 
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ATOMIC & PHYSICAL PROPERTIES  

Ionisation enthalpy decreases from oxygen to polonium. 

 Oxygen atom has less negative electron gain enthalpy than Sulphur because of the small size and 

interelectronic repulsion. However, from S onwards the value again becomes less negative up to polonium. 

 Electro negativity gradually decreases from oxygen to polonium, metallic character increases from oxygen  

to polonium. So, Oxygen & S are non-metals, selenium and tellurium are metalloids.  

CHEMICAL PROPERTIES 

 Common oxidation state:--2,+2,+4 &+6. 

 Due to inert pair effect, the stability of +6 decreases down the group and stability of +4 increases. 

Oxygen exhibits +1 state in O2F2,+2 in OF2. 

Anomalous behaviour of oxygen: due to its small size, high electronegativity and absence of d-orbitals. 

TREND IN PROPERTIES 

Acidic character-H2O<H2S<H2Se<H2Te 

Thermal stability-H2O>H2S>H2Se>H2Te 

Reducing character-H2S<H2Se<H2Te 

Boiling point-H2S<H2Se<H2Te<H2O 

Reducing property of dioxides-SO2>SeO2>TeO2 

Stability of halides-F>Cl>Br>I  

Group 17 Elements : 

The 17 group of Periodic Table are collectively known as halogens (salt forming elements).  

Electronic configuration their valence shell electronic configuration is ns2np5 

 

OXIDATION STATES: -  

+1, +3, +5, +7oxidation states (Fluorine exhibits only ï1 oxidation state) 
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Fluorine forms two oxides OF2 and O2F2. These are essentially oxygen fluorides because of 

the higher electro negativity of fluorine than oxygen. 

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

bond dissociation enthalpy and absence of d-orbitals. 

TRENDS IN PROPERTIES 

Bond dissociation Enthalpy (Increasing order): I2< F2< Br2< Cl2 

Oxidizing property ï F2>Cl 2>Br2>I2 

Acidic strength- HF<HCl<HBr<HI  

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

Stability of oxides of halogens- I>Cl>Br  

Ionic character of halides ïMF>MCl>MBr>MI  

Group 18 Elements : 

The 18 group of the Periodic Table consists of colourless, odorless gases at room   temperature, isolated by 

WILLIAM RAMSAY IN 1898 FROM AIR. 

Electronic configuration their valence shell electronic configuration isns2np5 except He. 

 

Atomic radii large  as compared to other elements in the period since it corresponds to Vander Waalsô radii. 

Inert ï due to complete octet of outermost shell, very high ionization enthalpy& electron gain enthalpies are 

almost zero. 

The first noble compound prepared by Neil Bartlett was XePtF6 

O2
+PtF6

-led to the discovery of XePtF6since first ionization enthalpy of molecular oxygen (1175kJmol-1) 

was almost identical with that of Xenon (1170kJmol-1). 

Multiple Choice Questions 

1. In solid state PCl5 is a 

(a) covalent solid 

(b) octahedral structure 

(c) ionic solid with [PCl6]
+ octahedral and [PCl4]

ï tetrahedral 

(d) ionic solid with [PCl4]
+ tetrahedral and [PCl6]

ï octahedral                Ans-(d) 

2.Strong reducing behavior of H3PO2 is due to 

(a) low oxidation state of phosphorus 

(b) presence of two -OH groups and one P ï H bond 

(c) presence of one -OH group and two P ï H bonds 
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(d) high electron gain enthalpy of phosphorus                                       Ans-(c)    

3. Maximum covalency of nitrogen is 

      (a) 3 (b) 5 (c) 4 (d) 6                                                                             Ans-(c)                                                                   

4. A brown ring is formed in the ring test for NO3 ion. It is due to the formation of 

      (a) [Fe (H2O)5 (NO)]2+                    (b) [Fe (H2O)4 (NO2)]
2+     

       (c)  FeSO4.NO2                                 (d)   FeSO4.NO3                          Ans-(a)  

5.Which of the following is isoelectronic pair? 

    (a) ICl2, ClO2 (b) BrO2
ï,BrF2

+ (c) ClO2, BrF (d) CNï, O3                     Ans (b)                                                                            

 

 

ASSERTION REASON TYPE QUESTIONS 

 In the following questions a statement of assertion followed by a statement of reason is given. Choose the 

correct answer out of the following choices. 

(a) Both assertion and reason are correct statements, and reason is the correct explanation of the assertion. 

(b) Both assertion and reason are correct statements, but reason is not the correct explanation of the assertion. 

(c) Assertion is correct, but reason is wrong statement. 

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

(e) Both assertion and reason are wrong statements. 

1.Assertion: HI cannot be prepared by the reaction of KI with concentrated H2SO4 

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

2.Assertion: Both rhombic and monoclinic Sulphur exist as S8 but oxygen exists as O2. 

Reason: Oxygen forms pˊ ï pˊ multiple bonds due to small size and small bond length but pˊï pˊ bonding  

is not possible in Sulphur.                                                                  Ans (a) 

3.Assertion: NaCl reacts with concentrated H2SO4 to give colourless fumes with pungent smell. But on  

adding MnO2 the fumes become greenish yellow. 

Reason: MnO2 oxidizes HCl to chlorine gas which is greenish yellow         Ans (a) 

4. Assertion: Reaction of SO2 and H2S in the presence of Fe2O3 catalyst gives elemental Sulphur. 

 Reason: SO2 is a reducing agent.                                                                       Ans (c) 

5. Assertion: The heavier p-block elements do not form strong ́  bonds. 

     Reason:    The heavier elements of p-block form dī́d ́bonds.                                      Ans (a) 

6.Assertion : The O-O bond length in ozone is identical with that in molecular oxygen 

Reason : The ozone molecule is a resonance hybrid of two canonical structures.      Ans (d) 

1 MARK QUESTIONS 

1. The stability of +5 oxidation state decreases down the Group-15. Why? 

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

2. Why are pentahalides of Group-15 elements, more covalent than their trihalides? 

Ans. In +5 oxidation state, elements have more polarizing power than in +3 oxidation state, so the covalent 

character of bond is more in pentahalides. 

3. The stability of -3 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 electro negativity down the group. 

4. Why is BiH3 the strongest reducing agent amongst all the Hydrides of Group-15 elements. 

Ans. Down the group, the size of element increases and so the length of E----H bond decreases.  

Thus Bi-----Hbond is weakest and easily evolves H2 gas, 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 NO2 dimerise? 

Ans. NO2 contains odd number of valence electrons. It is converted to stable N2O4 molecule on  

dimerization. 

7. H2S is less acidic than H2Te. Why? 

Ans. Due to decrease in E---H bond dissociation enthalpy, down the group, acidic character increases. 

8. Why does O3 act as a powerful oxidizing agent? 

Ans. It decomposes to give O2 and nascent Oxygen, so it is a strong oxidizing agent. 

9. Why is O2 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 + O3-----------Ą NO2 + O2 

11. Which form of Sulphur shows paramagnetic behavior? 

Ans. S2, as it has 2 unpaired electrons in its antibonding orbital. 

12.  Why SF4 can be hydrolyzed but SF6 cannot? 

Ans. It is because SF6 has a stable octahedral structure and steric effect due to which it cannot be  

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 Cl2 liberates Nascent Oxygen. This Nascent Oxygen brings about oxygen to  

bleach the colored substances. 

 

15. Why I---Cl is more reactive than I2. 

Ans. I----Cl bond is weaker than I-----I bond. Consequently, I-----Cl bond breaks easily. Hence it is more  

reactive. 

16. Why are the elements of Group-18, known as noble gases? 

Ans. As they have stable, fully filled configuration, they react with very few elements so, they are known as 

noble gases. 

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

Ans. Nobel gases being monoatomic, they do not have any intermolecular forces of attraction, except weak 
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Dispersion/ London forces. So, they liquefy as well as boil at a very low temperature. 

18. Why Helium is used in scuba diverôs apparatus? 

Ans. It is because it is less soluble in blood/ has very low solubility in blood. 

19. Why is it difficult to study the chemistry of Radon? 

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

20.Why are Halogens colored? 

Ans. It is because Halogens absorb radiation in visible region which results in excitation of outer shell  

Electrons to higher energy level so, they display different colors. 

2 Marks questions- 

1. a. Does the hydrolysis of XeF6 lead to a Redox reaction? 

    b. Bond angle in PH4
+ is higher than that in PH3. Why? 

Ans.a.No, the products of hydrolysis are XeOF4 and XeO2F2 where the oxidation states of all the elements  

remain the same as it was in the reacting state. 

    b. Both are sp3 hybridized. In PH4
+ all the four orbitals are bonded whereas in PH3 there is a lone pair of  

electrons on P, which is responsible for lone pair-bond pair repulsion in PH3 reducing the bond angle to  

less than109Á 28ǋ. 

2.   a.What happens when Sulphur dioxide is passed through an aqueoussolution of Fe (III) salt? 

b.Why does PCl3 fume in moisture? 

       Ans   a.2Fe3+ + SO2 + 2H2O Ÿ 2Fe
2+ + SO4

2- + 4H + 

       b. PCl3 hydrolyses in the presence of moisture giving fumes of HCl. 

PCl3 + 3H2O ŸH3PO3 + 3HCl 

3. What happens when- 

a. Chlorine reacts with cold and dilute NaOH. 

b. Chlorine reacts with hot and concentrated NaOH. 

Ans. 

a. Cl2 +2NaOH(dil.)Ą NaCl + NaOCl+ H2O 

b. 3Cl2 + 6NaOH(conc.)Ą 5NaCl + NaClO3 + 3H2O 

4.Give the equations for partial hydrolysis of XeF6. 

Ans. 

XeF6 + H2O --------------Ą XeOF4 + 2HF 

XeF6 + 2H2O -------------Ą XeO2F2 + 4HF 

5. How Ozone is estimated? 

Ans. When Ozone reacts with an excess of potassium iodide solution, with a borate buffer (pH=9.2), Iodine  

is liberated which can be titrated against a standard solution of sodium thiosulphate. This is used for  

estimation of Ozone. 

6. Compare the bleaching action of SO2 and Cl2. 

Ans. SO2 does temporary bleaching, while Cl2 does permanent bleaching. 



39 | P a g e  

SO2 bleaches via reduction and Cl2 bleaches via oxidation. 

7. What happens when  

(a) Sulphuric acid reacts with sugar? 

(b) SO2 reacts with Chlorine. 

Ans.   (a)  It forms Carbon black (dehydration of sugar). 

C12H22O11+ H2SO4 Ą12C + 11H2O 

                   (b) It forms Sulphuryl Chloride. 

SO2 + Cl2----------Ą SO2Cl2. 

8. a) Although electron gain enthalpy of fluorine is less negative as compared to chlorine, fluorine is a  

stronger oxidizing agent than chlorine. Why? 

   b) Halogens have maximum negative electron gain enthalpy in the respective periods of the periodic table.  

Why? 

   Ans.    a) It is due to 

(i) low enthalpy of dissociation of F-F bond. 

(ii) high hydration enthalpy of F 

             b) Halogens have the smallest size in their respective periods and therefore high effective nuclear  

charge. As a consequence, they readily accept one electron to acquire noble gas electronic configuration. 

9. a)When HCl reacts with finely powdered iron, it forms ferrous chloride and not ferric chloride. Why? 

    b)Why is Ka2 << K a1 for H2 SO4 in water ? 

   Ans   a) Its reaction with iron produces H2. 

Fe + 2HCl Ÿ FeCl2 + H2 

Liberation of hydrogen prevents the formation of ferric chloride. 

            b)H2SO4 is a very strong acid in water largely because of its first ionization to H3O
+ and HSO4

ï.  

The ionization of HSO4 ï to H3O+ and SO42ï is very small. That is why Ka2 << K a1. 

10. a) Write the reaction of 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. 

2NaN3 Ÿ 2Na + 3N2 

b) Pressure- 200atm , Temperature ï 700K ,Catalyst Fe in presence of Al2O3 

IMPORTANT STRUCTURES  
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CASE-BASED/PASSAGE-BASED INTEGRATED  

 Read the following passage and answer the questions that follow: 

Group 15 elements consist of N, P, As, Sb, Bi with general electronic configurations 2np3 and oxidation 

states +3 and +5. Nitrogen differs from rest of the elements. Phosphorus show allotropy and is more reactive 

than Nitrogen. Hydrides of group 15 elements show variation in bond angle, boiling point, basic character, 

stability and reducing character. Oxides of group 15 elements show decrease in acidic character and more 

increase in basic character. Nitrogen forms large number of oxides. Halides of group 15 elements are mostly 

covalent. Nitrogen and phosphorus form Oxoacids along with As. Nitric acid is manufactured by Ostwald 

process and useful for nitration and as oxidizing agent. NH3 is used in manufacture of fertilizers. HNO3 

reacts with metals and non-metals to give different products under different conditions. Phosphorus reacts 

with oxygen, halogens, nitric acid, NaOH to form different products. 

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

 Ans.  

b)What happens when white phosphorus reacts with NaOH in inert atmosphere? Write the reaction  

involved. 

 Ans. Sodium hypophosphite and poisonous gasphosphine is formed.    

 P4 + 3NaOH + 3H2O + 3NaH2PO2 + PH3 

 (Phosphine) 

c) Which one out of PCl4
+ and PCl4

ï is not likely to exist, why?   

Ans.PCl4
- is not likely to exist because when phosphorous accepts 3 electrons from 3 chlorine atoms it     

       completes its octet, so it is unable to take one more electron from one more Clī so the formation of  

        PCl4ī is difficult. Hence, PCl4+ compound is more likely to exist.   

d) Write the formula of the compound of phosphorus which is obtained when HNO3(conc.) oxidizes  

phosphorus.   

 Ans. H3PO4 (Phosphoric acid)  

e) What happen when copper sulphate reacts with phosphine gas? Give chemical equation.   

 Ans. Copper (II) phosphide and sulphuric acid areformed.    

 3CuSO4 + 2PH3 Ÿ Cu3P2 + 3H2SO4 

IMPORTANT REACTIONS  

3S + 2H2SO4 (conc.) Ą 3 SO2( g ) + 2H2O 
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C + 2H2SO4(conc.) Ą CO2 + 2SO2 + 2H2O 

Cu + 2H2SO4(conc.) Ą CuSO4 + SO2 + 2H2O 

4Zn + 10HNO3 (dilute) Ą4Zn(NO3)2 + 5H2O + N2O  

Zn + 4HNO3(conc.) Ą 4Zn(NO3)2 + 2H2O+ 2NO2 

3Cu + 8 HNO3(dilute) Ą 3Cu(NO3)2 + 4H2O + 2NO  

  Cu + HNO3(conc.) ĄCu(NO 3 )2 + 2H2O + 2NO2 

 

XeF4 + O2F2 Ÿ XeF6 + O2 

    2XeF2 (s) + 2H2O(l) Ÿ 2Xe (g) + 4 HF (aq) + O2(g) 

6XeF4 + 12 H2O Ÿ 4Xe + 2Xe03 + 24 HF + 3O2 

XeF6 + 3H2O Ÿ XeO3 + 6HF 

XeF6 + H2O Ÿ XeOF4 + 2 HF 

XeF6 + 2 H2O Ÿ XeO2F2 + 4HF 

XeF2 + PF5 Ÿ [XeF]
+ [PF6]ï 

 XeF4 + SbF5 Ÿ [XeF3]
+ [SbF6]XeF6 + MF Ÿ M+ [XeF7]

ï (M = Na, K, Rb or Cs) 

UNIT -VIII   d -BLOCK ELEMENTS  

REVISED SYLLABUS -  

General introduction, electronic configuration, occurrence and characteristics of transition metals, 

general trends in properties of the first-row transition metals ï metallic character, ionization 

enthalpy, oxidation states, ionic radii, colour, catalytic property, magnetic properties, interstitial 

compounds, alloy formation. 

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

DELETED PORTION:  

Chemical reactivity of lanthanoids, Actinoids ïElectronic configuration, oxidation states and comparison with 

lanthanoids. Preparation and properties of KMnO4 and K2Cr2O7 

SUMMARY  

The d-block of the periodic table contains the elements of the groups3-12 in which the d-orbitals are 

progressively filled. There are mainly three series of the elements, 3d-series (Sc to Zn) 4d-series (Y to 

Cd)and 5d-series (La to Hg omitting Ce to Lu). The fourth 6d-serieswhich begins with Ac is still 

incomplete. The two series of the inner-transition metals, (4f and 5f ) are known as lanthanoids and 

actinoids respectively. 

CASE-BASED/PASSAGE-BASED INTEGRATED  

Read the given passage and answer the questions that follow: 
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(I)The d-block of the periodic table contains the elements of the groups 3 to 12 and are known as transition 

elements. In general, the electronic configuration of these elements is (n ï 1) d1 ï 10 ns1 ï 2. 

The d-orbitals of the penultimate energy level in their atoms receive electrons giving rise to the three rows of 

the transition metals i.e., 3d, 4d and5d series. However, Zn, Cd and Hg are not regarded as transition 

elements. Transition elements exhibit certain characteristic properties like variable oxidation stables, 

complex formation, formation of coloured ions, alloys, catalytic activity etc. Transition metals are hard 

(except Zn, Cd and Hg) and have a high melting point.   

 (a) Why are Zn, Cd and Hg non-transition elements?   

 Ans. It is because neither they nor their ions have incompletely filled d-orbitals.   

 (b) Which transition metal of 3d series does not show variable oxidation state?   

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

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

 Ans. It is because they show variable oxidation state, can form intermediate complexes and have large 

surface area for adsorption of gases. 

(d) Why are melting points of transition metals high?   

 Ans. It is due to strong inter atomic forces of attraction due to presence of unpaired electrons.   

 (e) Why is Cu 2+ ion coloured while Zn 2+ ion is colourless?   

 Ans. It is because Cu2+ has one unpaired electron and undergoes d-d transition by absorbing light from 

visible region and radiate blue colour, whereasZn2+ is colourless due to absence of unpaired 

(I I ) Observe the graph of transition metal and their melting points and answer the questions based on 

      weak metallic bond which is due to absence of the graph and related concepts.

   
  

 (a) Why does W (tungsten) has highest melting colourless in aqueous solution?    

 Ans. It is due to presence of unpaired electrons and there is more frequent metal-metal bonding in 5d 

series than 3d and 4d series. 

(b) Which element in 3d series has lowest enthalpy of atomization and why? 

Ans. Zinc has lowest enthalpy of atomization due to weak metallic bond which is due to absence of 

unpaired electrons. 

(c) Why is mercury liquid? 

Ans. It is due to larger size, absence of unpaired electron and weak inter atomic attraction and weaker 

metallic bond. 

 (d) Why are transition metals less electro positive? 

 Ans. It is due to smaller atomic size and higher ionization 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 because atomic mass increases more than atomic volume. 

(III) Observe the table given below belonging to 3d series, their first, second, third ionization enthalpy  

and E ° M2+ /M and E ° M3+ /M 2+ and answer the questions that follow based on table and  

related concepts. 

 
(a) Why does zinc have highest first ionization enthalpy?   

 Ans. It is because Zn has completely filled ó4sô orbital which is stable.   

 (b) Why is 3rd ionization enthalpy of Mn high?  

 Ans. It is because after losing 2 electrons, it becomes3d5 which is more stable.  

 (c) Why is Cr3+ more stable than Cr2+?   

 Ans. It is because Cr3+(t2g3) half-filled orbitals are more stable than Cr2+(3d4). 

 (d) Why is E° Mn2+ /Mn =   ï1.18V?  

 Ans. It is due to low enthalpy of atomization, sublimation enthalpy, ionization enthalpy. 

(e) Why is E ° Cu2+/Cu= +0.34V? 

 Ans. It is due to high ionization enthalpy and low hydration enthalpy  

 (f) Why is Fe3+ more stable than Fe2+? 

Ans. Fe3+ (3d5) is half filled which is more stable thanFe2+ (3d6).  

 (g) Why is Mn3+ good oxidizing agent and E° Mn 3+/Mn2+ = 1.57V? 

Ans It is because it can gain one electron easily to form Mn2+(3d5) which is more stable that is why 

E° Mn 3+/Mn2+ = 1.57V 

Multiple Choice Questions 

1. Which of the following statement about transition element is not correct? 

    (a)  They show variable oxidation states. 

    (b)  They exhibit diamagnetic and paramagnetic properties. 

    (c)  All ions are coloured 

    (d)  They exhibit catalytic property.                                                   Ans ï (c) 

2.The magnetic moment is associated with its spin angular momentum and orbital angular momentum. Spin 

only magnetic moment value of Cr3+ ion is 

   (a)  2.87 B.M.     (b) 3.87 B.M.  (c)  3.47 B.M   (d)  3.57 B.M            Ans ï (b) 

3. Manganese exhibits maximum oxidation state in: 

     (a) K2MnO4  (b) KMnO4 (c) MnO2  (d) Mn3O4                                              Ans ï (b) 

4.Electronic configuration of a transition element X in +3 oxidation state is [Ar]3d5 . What is its    

   atomic number? 

     (a)  25   (ii)  26 (iii)  27 (iv)  24                                                           Ans ï (b) 
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5.Metallic radii of some transition elements are given below. Which of these elements will have  

highest density? 

Element  Fe  Co  Ni  Cu 

Metallic radii/pm 126 125 125 128 

(a) Fe(b) Ni(c) Co(d) Cu                             Ans ï (d) 

ASSERTION -REASONING QUESTIONS 

(A) Both assertion and reason are correct statements, and reason is the correct explanation of the assertion. 

(B) Both assertion and reason are correct statements, but reason is not the correct explanation of the  

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 due to electronic 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: Fe2+ readily oxidizes to Fe3+ in solution. 

Reason: Fe3+ has a stable d5 configuration.                                              Ans (A) 

4.Assertion: Zirconium and Hafnium have similar properties. 

Reason: Zirconium and Hafnium lie in the same group of the periodic table.   Ans (B) 

5. Assertion: Highest oxidation states of d-block metals are usually seen in oxides and oxo anions. 

Reason: Oxygen is capable of forming pˊ ï dˊ bonds with transition metals.   Ans (A) 

6.Assertion: Zn, Cd and Hg cannot be regarded as transition elements. 

Reason:These elements do not belong to d-block 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 degree of para magnetism. 

Reason: Transition metal atoms have large number of unpaired electrons.         Ans (D) 

9. Assertion: Potassium permanganate is a good oxidizing agent in acidic medium. 

Reason: Permanganate readily reduces to manganese dioxide in acidic medium. Ans(C) 

10.Assertion: Transition metals have high enthalpy of atomization. 

Reason: d-block 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 d10 configuration. Therefore, they arenot considered as  

transition metal. 

2. Write the general configuration of d- block elements. 

Ans. General electronic configuration of d- block elements is (n-1)d1-10 ns 1-2. 
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3. Transition metals generally form coloured ions. Why? 

Ans.Due to presence of unpaired electron, crystal field splitting & d-d transition. 

4. Which of the following will be colored? 

Sc3+, V2+, Mn2+, Cu+,   Ni2+. 

Ans     Coloured ions will be those which have unpaired electrons 

 

5.  Give an explanation for the catalytic 

properties shown by transition metals. 

Ans. Because of multiple oxidation state / 

ability to form complex / having large surface 

area . 

6. Why transition metals form large number of 

interstitial compounds? 

Ans. Because small non- metallic 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? 

Ans ïDue to participation of (n-1) d and ns electron in bond 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 

and Why? 

Ans ï In 3d series Mn shows the highest oxidation state of +7 as it has maximum no. of unpaired e- . 

10.Why is the highest oxidation state of a metal exhibited in its oxide or fluoride only? 

Ans ï Oxygen and fluorine have small size and high electro negativity. Hence, they can oxidize the metal 

to the highest oxidation state. 

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

Ans- Many Cu(I) compounds are unstable in aqueous solution and undergo disproportionate. 

2Cu+ Ÿ Cu2+ + Cu 

The stability of Cu2+ rather than Cu+ is due to more ïve hydration enthalpy of Cu2+ than Cu+ which is 

much more and compensate for the II ionization enthalpy  

12. Which is the stronger reducing agent Cr2+ or Fe2+ and why? 

Ans Cr2+ is the stronger reducing agent because in case of Cr2+ to Cr3+ change in configuration is from 

d4 to d3 and in Fe2+ to Fe3+ the change is from d6 to d5. In medium like water d3 is more stable as compared 

to d5 due to half- filled t2g configuration. 

13. Co2+is stable in aqueous solution but in the presence of complexing agent, it is easily oxidized. Why? 

Ans-In the presence of complexing agent, oxidation state of Co changes from +2 to +3 due to CFSE 

which is more and compensate the æiH3. 

Sc3+ Colourless 

 

V2+ 

 

Coloured 

 

Mn2+ 

 

Coloured 

 

Cu+ 

 

Colourless 

 

Ni2+ 

 

Coloured 
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 14.   E0 for Mn3+/Mn2+ is more positive than for Fe3+/Fe2+. Why? 

Ans. Mn3+has the configuration 3d4 while that of Mn2+ is 3d5. So Mn3+ easily undergo reduction to  

Mn2+having stable 3d5 configuration resulting in higher value of standard reduction potential. 

Fe3+ is more stable than Fe2+ because of having 3d5 configuration and reduction to Fe2+ will not be 

easy resulting in the decreased value of E0. 

15. The highest oxidation state is exhibited in oxo-anions of a transition metal and not in metal fluorides 

Suggest a reason. 

  Ans. The ability of oxygen to stabilize these high oxidation states exceeds that of fluorine due to ability of  

oxygen to form multiple bonds to metals Thusthe highest Mn fluoride is MnF4 whereas the highest  

oxide is Mn2O7. 

16.Ce4+ is a good oxidizing agent and Eu2+ is a good reducing agent. Why? 

Ans. The most stable oxidation state in lanthanoids is +3 and all lanthanoids try to attain it. Thus, Ce4+ will  

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

applies to Eu2+ which loses an electron to attain +3 oxidation state behaving as a good reducing agent. 

TWO MARKS QUESTION  

1. Explain óMisch metalô and write its use. 

Ans . It is an alloy of 95% Lanthanoid and 5% iron and traces of S, C, Ca and Al. Used in lighter flint, bullet     

         tips etc. 

2.What is the General electronic configuration and common oxidation state of Lanthanoids? 

Ans.  General electronic configuration = 4 f 1-14 5d 0-1 6s2and common oxidation state +3 

THREE MARKS QUESTION  

1. Explain Lanthanoid contraction, its cause & consequence 

    Ans.Lanthanoid contraction ï The cumulative effect of the regular decrease in size or radii of Lanthanoid     

          with increase in atomic number is called Lanthanoid contraction. 

   Causes ï The shape of f orbitals is diffused. They have poor shielding effect due to which the effective      

                   nuclear charge increases with increase in atomic number. This causes a decrease in atomic radii 

      Consequences ï Due to Lanthanoid contraction- 

 1. Radii of the members of the third transition series is similar to those of second transition series. 

 2. It becomes difficult to separate Lanthanoids. 

Five marks question 

Give reasons- 

(i) Transition metals have high melting points. 

(ii) Second and third transition series have similar radii. 

(iii) 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 electrons, (n-1) d electrons can also participate in bonding making  
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stronger metallic bonds. This increases their melting points. 

(ii) Due to Lanthanoid contraction, there is a decrease in size of 5d series. This makes their sizes same as  

sizes of elements of 4d series. 

(iii) In Cr the electronic configuration is 3d5 4s1 and for Cu, it is 3d10 4s1. In these after first ionization,  

which removes the electron from 4s, second ionization requires disturbance in half filled or fully  

filled configuration which requires high enthalpy whereas the configuration of Zn is 3d104s2. Here  

after second ionization, the configuration of Zn is completely filled. Therefore, second ionization is  

easier for Zn but difficult for Cr and Cu. 

(iv) Para magnetism in transition elements arises due to presence of one or more unpaired electrons in  

atomic orbitals. 

(v) The ions with d1configuration have the tendency to lose the only electron present in d-subshell to 

acquire stable d0 configuration. 

UNIT IX COORDINATION COMPOUNDS  

REVISED SYLLABUS - Coordination compounds  Introduction, ligands, coordination number,  

colour, magnetic properties and shapes, IUPAC nomenclature of mononuclear  

coordination compounds. Bonding, Wernerôstheory, VBT, and CFT. 

DELETED PORTION : Structure and stereoisomerism, importance of coordination compounds (in  

qualitative analysis, extraction of metals and biological system). 

SUMMARY  : 

Coordination compounds: are those addition molecular compounds which retain their identity in solid 

state as well as in dissolved state. In these compounds. the central metal atom or ion is linked by ions or 

molecules with coordinate bonds.K4[Fe(CN)6] 

Double Salts: These are the addition molecular compounds which are stable in solid state but dissociate into 

constituent ions in the solution. e.g., 

 Mohrôs salt:FeSO4Ŀ(NH4)2SO4 . 6H2O get dissociated into Fe2+, NH4
+ and SO4

2-ions. 

IMPORTANT TERMS:  

1. Complex ion or Coordination Entity : It is an electrically charged species in which central metal atom 

or ion is surrounded by number of ions or neutral molecules. 

(i) Cationic complex entity It is the complex ion which carries positive charge. e.g., [Pt(NH3)4]2+ 

(ii) Anionic complex entity It is the complex ion which carries negative charge. e.g., [Fe(CN)6]4- 

2. Central Atom or Ion : The atom or ion to which a fixed number of ions or groups are  

    bonded . It is also referred as Lewis acid. e.g., in [NiCI2(H2O)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. e.g., H2O, NH3. 
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(ii) Bidentate It is the ligand. which have two donor sites.C2O4
2- 

(iii) Polydentate It is the ligand, which have several donor sites. e.g., [EDTA]4- is    

                            hexadentate ligand. 

(iv) Ambidentate ligands These are the monodentate ligands which can ligate through two  

                                        different sites, e.g.NO2-, SCNï, etc. 

(v) Chelating ligands- Di 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 known as chelating 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 to it are enclosed 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-d transition of 

the electron, i.e., electron jump from t2g level to higher eg level. 

CASE-BASED/PASSAGE-BASED INTEGRATED QUESTIONS  

Read the given passage and answer the questions that follow:  

Complex compounds play an important role in our daily life. Wernerôs theory of complex compounds 

says every metal atom or ion has primary valency (oxidation state) which is satisfied by negatively 

charged ions which are ionisable whereas secondary valency(coordination number) is non-ionisable, 

satisfied by ligands (+ve, ïve, neutral) but having lone pair. Primary valency is non-directional, 

secondary valency is directional. Complex compounds are name according to IUPAC system. Valence 

bond theory helps in determining shapes of complexes based on hybridization, magnetic properties, 

outeror inner orbital complex. EDTA is used to treat lead poisoning, cis-platin as anticancer agents. 

VitaminB12 is complex of cobalt. Hemoglobin, oxygen carrier is complex of Fe2+ and chlorophyll 

essential for photosynthesis is complex of Mg2+. 

Questions:   

 (a) What is the oxidation state of Ni in [Ni(CO)4]?   

 Ans. Zero   

 (b) One mole of CrCl3 . 6H2O reacts with excess of AgNO3 to yield 2 mole of AgCl. Write formula 

of complex. Write IUPAC name also.   

 Ans. [Cr(H2O)5Cl]Cl2 . H2O, Pentaaqua chloride chromium (III) chloride.   

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

 Ans. EDTA4ï (ethylene diamine tetra acetate)   

 (d) What is hybridization of [CoF6]3ï? [Co = 27] . Give its shape and magnetic properties.   

 Ans. sp3d2, octahedral, paramagnetic. It is outer orbital complex.   

 (e) Out [Fe(CO)5], [Fe(C2O4)3]3ï, [Fe(H2O)6]3+,[Fe(CN)6]3ï, which is most stable?   
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 Ans. [Fe(CO)5] is most stable because CO is strongest ligand. 

 

II Observe the diagram of splitting of d-orbitals in octahedral field and answer the questions based on 

the diagrams and related studied concepts. 

   

 (a) What is crystal field splitting anergy? 

   Ans :The energy difference between the two sets of d-orbitals is called crystal field splitting energy 

             denoted by ƶ0. 

 (b) Why dx2ïy2 , dz2 have higher energy than dxy, dyz, dzx orbitals in octahedral crystal field? 

Ans. The orbitals dx2y2, dz2 lying in the direction of ligands, will experience greater repulsion and   

        their energies will be raised 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) ƶ0 and strength of ligand?  

  Ans. Greater the (CFSE) ƶ0, more will be strength of ligand. 

(d) What is electronic configuration of d5 ion if ƶ0< P? 

 Ans. t2g3 eg2 

(e) What is spectrochemical series? 

Ans. The series in which ligands are arranged in increasing order of magnitude of crystal field splitting 

energy (ƶ0) is called spectrochemical series. 

Assertion and Reason Type Questions 

In the following questions, a statement of Assertion (A) followed by a statement of Reason ® is given. 

Choose the correct option out of the following choices. 

(a) Assertion and 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. Assertion (A): Toxic metal ions are removed by the chelating ligands. 

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

2.Assertion (A): (Fe(CN)6]
3- ion shows magnetic moment corresponding to two unpaired electrons. 
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Reason ®: Because it has d2sp3 type hybridization.    Ans: (D) 

3. Assertion(A) : [Co(NH3)Br]SO4 gives white precipitate with barium chloride. 

Reason® : The complex dissociates in the solution to give Br ï and SO4
2- .  Ans (C) 

4.Assertion(A) : Low spin tetrahedral complexes are not formed. 

Reason® : For tetrahedral complexes, CFSE is lower than pairing energy.  Ans : (A) 

 

5. Assertion(A): According to crystal field theory during complex formation, the d orbitals split and form  

two sets of orbitals t2g and eg. 

Reason®: Splitting of d ï orbitals occurs only in case of strong field ligands. Ans :(C) 

6.Assertion(A): [Fe (H2O)6] 
2+ is sp3d2 hybridized and paramagnetic complex ion. 

Reason® : It has four unpaired electrons. Ans: (A) 

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.MgCl2.6H2O (b) FeSO4.(NH4)2SO4.6H2O 

(c) K2SO4.Al2(SO4)3 .24H2O(d) 4KCN.Fe(CN)2Ans :(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 three O Ans :(b) 

4. The complex ion [Cu(NH3)4] +2 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 

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

6. In an octahedral crystal field, the t2g orbital are 

(a) raised in energy by 0.4 æo (b) lowered in energy by 0.4 æo 

(c) raised in energy by 0.6 æo (d) lowered in energy by 0.6 æo    Ans :(b) 

7. If æo < P, then the correct electronic configuration for d4 system will be 

(a) t2g 4 eg0(b) t2g 3 eg 1 

 (c) t2g 0 eg 4(d) t2g 2 eg 2         Ans :(b) 

8. The tetrahedral complexes are generally high spin. This is because 

(a) æt < P (b) æt > P 

 (c) æt = P (d) none of these         Ans :(a) 

9.The primary and secondary valency of copper in the complex [Cu(NH3)4]SO4 are 

(a) 2, 4 (b) 4, 2 (c) 0, 4 (d) 1, 4        Ans :(a) 

10.The hybridization state of the Cu in the compound [Cu(NH3)4]SO4 is 

(a) sp3 (b) sp2 d (c) sp3 d 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] 4- is paramagnetic 

(b) [Cu(NH3)4] 2+ is paramagnetic while [Fe(CN)6] 4- is 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)6]3+ 

2. [Fe (C2O4)3]3- 

3. [Ni (CN)4]2- 

4. [Pt(NH3)4 Cl2]2+ 

5. [NiCl4 ]2- 

6. [Co(NH3)5 ONO]2+ 

7. [Co (NH3)5Cl]Cl 2 

8. [Cr (CN) (H2O)5]2+ 

9. [Co (NO2)6]3- 

10. [Co (en)3 ]Cl 3 

Ans1.  Hexamminecobalt (III)ion 

Ans 2. Trioxalatoferrate (III) ion  

Ans 3. Tetracyanonickelate (II) ion 

Ans 4. Tetraamminedichloridoplatinum (IV) ion  

 Ans 5.Tetrachloridonickelate (II) ion  

Ans 6.Pentamminenitrito ïO-cobalt (III) ion  

Ans 7.Pentamminechlorido cobalt (III) Chloride  

Ans 8.Pentaquacyanido chromium (III) ion  

Ans 9. Hexanitrito ïN-cobaltate (III) ion 

Ans 10.Tris (ethylenediamine) Cobalt (III) Chloride  

 

 

 

2.Write formula for the following compounds. 

1. Hexammineplatinum (VI) Chloride 
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2. Potassium hexacyanoferrate (III) ion 

3. diamminedichloridoplatinum (III) ion  

4. Tetramminedichloridocobalt (III) ion  

5. Annine chlorobis (elhylenediamine) cobalt (III) ion. 

6. Hexaamminechromium (III) hexacyanocobaltate (III) 

7. Pentramminenitro ïN- Cobalt (III) Chloride.  

8. Pentramminebromidoocobalt (III) sulphate 

9. triamminediaquachlorocobalt (III) Chloride  

10. Tetramminedichloridooplatinum (IV) Bromide  

 

 

TWO MARKS QUESTION  

1.Explain that the complex [Co (NH3)6 ]
3+ is diamagnetic on the basis of valencebond theory. 

Ans . In [Co (NH3)6 ]
3+  as all the electrons are paired so it is diamagnetic     

 

2.What are homoleptic and heteroleptic complex explain with suitable example? 

Ans. Complexes in which the Central metal ion is bonded to only one kind of donor atom or group. 

Example- Co(NH3)6]
3+    only ammonia is the ligan. 

Complexes in which the Central metal ion is bound to more than one kind of donor group. 

  Example- [Co(NH3)4Cl2]
+ 

3. [Ni(CN)4]
2- is square planar whereas [NiCl4]

2- is tetrahedral . Explain. 

   Ans. In   [Ni(CN) 4]
2- hybridization is dsp2 so square planar geometry 
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In [NiCl 4]
2- hybridisation is sp3 so tetrahedral geometryOrbitals of Ni2+ion

 

 

4.State crystal field theory. 

Ans According to crystal field theory-1. 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 d- orbitals 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 

Called spectrochemical series- 

            I ī < Brī < SCN ī < Cl ī < S 2 ī < Fī < OH ī < C 2 O 42ī < H 2O < NCSī < edta4ī < NH3 < 

en< CNī < CO 

5. Why are complexes coloured? When is a coordination compound colourless? 

 Ans.  The colour of complexes is due to d ï d transitions of unpaired electron in d-orbitals 

The complexes will be colourless if the configuration of metal ion or atom is d10 or d0 

Haloalkanes & Haloarenes 
Only hard work and thorough study is guarantee for success. 

Summary:   
Alkyl/ Aryl halides may be classified as mono, di, or polyhalogen (tri-, tetra-, etc.)  Compounds depending 

on whether they contain one, two or more halogen atoms in their structures. Since halogen atoms are more 

electronegative than carbon, the carbon- halogen bond of alkyl halide is polarized; the carbon atom bears 

a partial positive charge, and the halogen atom bears a partial negative charge. 

Alkyl halides are prepared by the free radical halogenations of alkanes, addition of halogen acids to 

alkenes, replacement of ïOH group of alcohols with halogens using phosphorus halides, thionyl chloride 

or halogen acids. Aryl halides are prepared by electrophilic substitution to arenes. Fluorides and iodides 

are best prepared by halogen exchange method. 

The boiling points of organ halogen compounds are comparatively higher than the corresponding 

hydrocarbons because of strong dipole-dipole and van der Waals forces of attraction. These are slightly 

soluble in water but completely soluble in organic solvents. 

The polarity of carbon-halogen bond of alkyl halides is responsible for their Nucleophilic substitution, 

elimination and their reaction with metal atoms to form organ metallic compounds. Nucleophilic 

substitution reactions are categorized into  SN1 and SN2 on the basis of their kinetic properties. Chirality 

has a profound role in 

Understanding the reaction mechanisms of SN1 and SN2 reactions. SN2 reactions of chiral alkyl halides are 

characterized by the inversion of configuration while SN1 reactions are characterized by racemisation. 

ASSERTION -REASON TYPE 

A statement of assertion is followed by a statement of reason. Mark the correct choice from the 

options given below: 

(a) Both assertion and reason are true and reason is the correct explanation of assertion. 
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(b) Both assertion and reason are true but reason is not the correct explanation of assertion. 

(c) Assertion is true but reason is false. 

(d) Both assertion and reason are false. 

1. Assertion : SN2 reactions do not proceed with retention of 

configuration.  

Reason : SN2 reactions proceed in a single step. 

2. Assertion : Tertiary alkyl halides show high reactivity in SN1 

reaction.  

Reason : Tertiary carbocation has more stability.  

3. Assertion: CH3-CH=CH2 Cl-CH2-CH=CH2 +HCl 

 

Reason : At high temperature, Cl2 dissociates into chlorine free radicals which bring 

about allylic substitution.  

4. Assertion : Nucleophilic substitution reaction in an optically active alkyl halide 

gives a mixture of enantiomers. 

Reason : Reaction occurs by SN1 mechanism. 

 

 

5. Assertion : Primary allylic halides show higher reactivity in SN1 reactions than 

other primary alkyl halides. 

Reason : Intermediate carbocation is stabilized by resonance.  

MUILTIPLE CHOICE QUESTION (MCQs)  

1). Identiy the following compounds as primary halide: 

(i) 1-Bromobut-2-ene 

(ii)  4-Bromopent-2-ene 

(iii)  2-Bromo-2-methylpropane 

(iv) 2-Cloro-2- methylpropane 

2). Which of the following compounds are gem-dihalides? 

(a)Ethylidenechloride (b) Ethylenedichloride 

(c)Methylchloride (d) Benzylchloride 

3). Which is the correct IUPAC namefor 

i)1-Bromo-2-ethylpropane ii)1-Bromo-2-ethyl-

2-methylethane iii)1-Bromo-2-methylbutane iv)2-Methyl-1-

bromobutane 

4). What should be the correct IUPAC name for 

diethylbromomethane? i)1-Bromo-1,1-diethylmethane

 ii)3-Bromopentane 

iii)1-Bromo-1-ethylpropane iv)1-

Bromopentane  

5). Which of the following is /are secondarybromide? 

(i) CH3CH2Br 

(ii)  (CH3)3C CH2Br 

(iii)  CH3CH(Br)CH2CH3 

(iv) (CH3)2CB

rCH2CH3 

1Mark Questions 

Q.1 What areambident nucleophiles?  

Q.2 Which is a betternucleophile,a bromide ion or iodide ion?  

Q.3 Arrange the compounds of each set in order of reactivity towards SN2 displacement: 

Cl2 , 773 K 
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2Bromo 2 methylbutane,1 Bromopentane,2 Bromopentane.  

Q.4 Arrange the following compounds in increasing order of boiling point. 

CH3CH2CH2CH2Br,(CH3)3CBr,(CH3)2CHCH2Br.  

Q.5 Define optical activity  

Q.6 What is racemic mixture or racemic modification? 

Q. 7 What are enantiomers?  

 Q.8  Name the compound formed when Grignard reagent is exposed to moisture. 

 Q.9 Write the IUPAC name of (CH3)3 CCH2Cl 

Q10. Which of the following under goes SN1 faster: 2-chlorobutane or1-chlorobutane 

Q11. Arrange each set of compounds in order of increasing boiling points. 

(i) Bromomethane, (ii) Bromoform, (iii) Chloromethane, (iv) Dibromomethane. 

              Q12.Write the product formed when toluene is chlorinated in presence of sunlight. 

 Q13. Write the product formed when n-butyl chloride is treated with alcoholic 

KOH? 

Q14. Which has higher dipole moment, Chlorobenzene or Cyclohexylchloride? 

 

Q15. How many centres of Chirality are present in3-Bromopent-1-ene. 

Q16.  Halo alkanes react with aq.KOH to form alcohols but react with alc.KOH to form alkenes .Why? (2Mark ) 

Q17. Explain why?                                                                                                                            (2Mark ) 

(a) Alkyl halides,though polar, are immiscible in water. 

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

Q18. Haloalkanes undergo Nucleophilic substitution whereas haloarenes undergo electrophilic substitution. Why?  

(3 Mark)  
 

 I mportant questions: 

Q1 In the following pairs of halogen compounds,which would undergo SN2 reaction faster? 

 

Q2Although, chlorine is an electron withdrawing group, yet it is ortho & ,para directing in 

electrophilic aromatic substitution reactions. Why? 

Q3 In the following pairs of halogen compounds, which compound undergoes fasterSN1reaction? 

 

Q4Why is sulphuric acid not used during the reaction of alcohols with KI? 

Q5 pDichlorobenzene has higher m.p. and solubility than those of oand m isomers.Discuss. 

Q6 Hydrocarbon C5H10 does not react with chlorine in dark but gives a single 

monochloro compound C5H9Cl in bright sunlight. Identify the 

hydrocarbon. 

Q8. Aryl halides cannot be prepared by the action of sodium halide in the presence of H2SO4.  

MIND MAP FOR CONVERSION 




