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70% CONTENT IN VIEW OF COVID-19 PANDEMIC 

 

TELANGANA STATE BOARD OF INTERMEDIATE EDUCATION, HYDERABAD 

ACADEMIC YEAR 2020-2021 
 

 

INTERMEDIATE 2
nd

 YEAR CHEMISTRY SYLLABUS 
 

Chapter 1 

SOLID STATE 

1.1 General characteristics of solids. 1.2 Amorphous and crystalline solids. 1.3 

Classification of crystalline solids 1.4 Probing the structure of solids: X-ray 

Crystallography 1.5 Crystal lattices and unit cells 1.6 Number of atoms in a Unit 

cell 1.7 Close packed structures 1.8 Packing efficiency 1.9 Calculations 

involving unit cell dimensions 1.10 Imperfections in solids. 

Chapter 2 

SOLUTIONS 

2.1 Types of solutions 2.2 Expressing concentration of solutions 2.3 Solubility 

2.4 Vapour pressure of liquid solutions 2.5 Ideal and non- ideal solutions 2.6 

Colligative properties and determination of molar mass. 

Chapter 3 

ELECTROCHEMISTRY 

AND CHEMICAL 

KINETICS 

ELECTROCHEMISTRY 

3.3 Nernst equation 3.4 Conductance of electrolytic solutions applications of 

Kohlrausch‘s law chemical kinetics: 3.5 Electrolysis 

3.9 Rate of a chemical reaction 3.10 Factors influencing rate of a reaction 3.11 

Integrated rate equations 3.12 Pseudo first order reaction 3.13 Temperature 

dependence of the rate of a reaction. 

Chapter 4 

SURFACE CHEMISTRY 

4.1 Adsorption and absorption 4.3 Colloids 4.4 Classification of colloids 4.6 

Colloids Around us- application of colloids. 

Chapter 5 

GENERAL 

PRINCIPLES OF 

METALLURGY 

--------Nil ---------- 

Chapter 6 

p-BLOCK ELEMENTS 

GROUP-15 ELEMENTS 

6.1 Introduction-Occurance 6.2 Dinitrogen 6.3 Compounds of nitrogen-

preparation and properties of ammonia 6.4 Oxides of nitrogen 6.5 Preparation 

and properties of nitric acid 6.6 Phosphorous-allotropic forms GROUP-16 

ELEMENTS 6.10 Introduction-Occurance 6.11 Dioxygen-preparation, properties 

and uses 6.12 Simple oxides 6.13 Ozone-preparation, properties, structure, 

uses 6.14 Sulphur-allotropic forms 6.15 Sulphur dioxide- preparation, 

properties, uses 6.16 Oxoacids of sulphur, 6.17 sulphuric acid properties and 

uses GROUP-17 ELEMENTS 6.18 

Occurance-Introduction 6.19 Chlorine-preparation, properties and uses 6.20 
Hydrogen chloride: preparation, properties, uses 6.21 Oxoacids of halogens 6.22 
Interhalogen compounds GROUP-18 ELEMENTS 6.23 Introduction-Occurance, 
electronic configuration, ionization enthalpy, atomic radii electron gain enthalpy, 
physical and chemical properties. 
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Chapter 7 d AND f BLOCK 
ELEMENTS & 
COORDINATION 
COMPOUNDS 

7.1 Position in the periodic table 7.2 Electronic configuration of the d-block 

elements 7.3 General properties of the transition elements 

7.8 Werner‘s theory of coordination compounds 7.9 Definitions of some terms 

used in coordination compounds 7.10 Nomenclature of coordination compounds 

7.11 Isomerism in coordination compounds 7.12 Bonding in coordination 

compounds 7.13 Bonding in metal carbonyls 7.14 Stability of coordination 

compounds 7.15 Importance and applications of coordination compounds. 

Chapter 8 POLYMERS --------- Nil -------- 

Chapter 9 BIOMOLECULES 
9.1 Carbohydrates: Classification of carbohydrates, 

mono saccharides 9.2 Amino acids and Proteins. 9.5 Nucleic acids 

Chapter 10 

CHEMISTRY IN EVERYDAY 
LIFE 

------------- Nil ------------ 

Chapter 11 

HALO ALKANES AND HALO 
ARENES 

11.1 Classification and nomenclature 11.2 Nature of C- X bond 

11.3 Methods of preparation : alkyl and aryl halides 11.4 Physical properties of 

alkyl and arylhlides 11.5 Chemical reactions of alkyl and aryl halides. 

Chapter 12 ORGANIC 
COMPOUNDS CONTAINING 
C,H AND O 

(Alcohols, Phenols, Ethers, Aldehydes, Ketones and Carboxylic acids)Alcohols, 

Phenols and Ethers 12.1 Alcohols, phenols and ethers- classification 12.2 

Nomenclature of alcohols, phenols and ethers 12.3 Structures of hydroxyl ,ether 

functional groups 12.4 Methods of preparation of alcohols, phenols 12.5 

Physical properties of alcohols and phenols 12.6 Chemical reactions of alcohols 

and phenol 12.8 Ethers–Methods of preparation, physical properties and 

Chemical reactions Aldehydes and Ketones 12.9 Nomenclature and structure of 

carbonyl group 12.10Preparation of aldehydes and ketones 12.11Physical 

properties of aldehydes and ketones 12.12 Chemical reactions of aldehydes 

and ketones 

12.13 Uses of aldehydes and ketones Carboxylic Acids 12.14 

Nomenclature and structure of carboxyl group 12.15 Methods of preparation of 

carboxylic acids 12.16 Physical properties of carboxylic acids 12.17 Chemical 

reactions of carboxylic acids 12.18 Uses of carboxylic acids. 

Chapter 13 

ORGANIC COMPOUNDS 
CONTAINING NITROGEN 

Amines 13.1 Structure of amines 13.2 Classification 13.3 

Nomenclature 13.4 Preparation of amines 13.5 Physical properties of amines 

13.6 Chemical reactions of amines. 

 

 

 



 

 Hyderabad Centres 

Saifabad               Narayanaguda               Dilsukhnagar                Kukatpally               Miyapur 

4 
` HYDERABAD CENTRES 

 

30% DELETED CONTENT IN VIEW OF COVID-19 PANDEMIC 

TELANGANA STATE BOARD OF INTERMEDIATE EDUCATION, HYDERABAD 

ACADEMIC YEAR 2020-2021 
 

 

INTERMEDIATE 2
nd

 YEAR CHEMISTRY SYLLABUS 
 

Chapter 1 SOLID STATE 1.11 Electrical properties 1.12 Magnetic properties( Band theory of metals, 

conductors, semiconductors and insulators and n and p type semiconductors) 

Chapter 2 SOLUTIONS 2.7 Abnormal molar masses-van‘t Hoff factor. 

Chapter 3 ELECTROCHEMISTRY AND CHEMICAL KINETICS ELECTROCHEMISTRY 3.1  Electrochemical 

cells 3.2 Galvanic cells 3.5 Electrolytic cells and 3.6 Batteries: primary and secondary batteries 3.7 Fuel cells 

3.8 Corrosion of metals-Hydrogen economy 3.14 Collision theory of chemical reaction rates. 

Chapter 4 SURFACE CHEMISTRY 4.5 Emulsions – types of emulsions, catalysis, homogenous and 

heterogenous, activity and selectivity of solid catalysis, enzyme catyalsis. 

Chapter 5 GENERAL PRINCIPLES OF METALLURGY Entire chapter deleted 

Chapter 6 p-BLOCK ELEMENTS GROUP-15 ELEMENTS 6.7 Phosphine-preparation and properties 6.8 

Phosphorous halides 6.9 Oxoacids of phosphorous 6.17 Sulphuric acid-industrial process of manufacture. 

Chapter 7 d AND f BLOCK ELEMENTS & COORDINATION COMPOUNDS 7.4 Some important compounds of 

transition elements 7.5 Inner transition elements 7.6 Actinoids 7.7 Some applications of d and f block elements 

and Coordination Compounds (preparation and properties of KMNo4 and K2Cr 2o7, structure and 

stereoisomerism of coordination compounds, extraction of metals and biological system) 

Chapter 8 POLYMERS Entire chapter deleted 

Chapter 9 BIOMOLECULES: oligosaccharides (sucrose, lactose, maltose), poly saccharides( starch, cellulose, 

glycozen), importance of carbohydrates) 9.3 Enzymes: Enzymes, mechanism of enzyme action 9.4 Vitamins 9.6 

Hormones. 

Chapter 10 CHEMISTRY IN EVERYDAY LIFE : Entire chapter deleted 

Chapter 11 HALO ALKANES AND HALO ARENES 11.6 Polyhalogen compounds. 

Chapter 12 ORGANIC COMPOUNDS CONTAINING C,H AND O 12.7 Commercially important alcohols (uses 

with special reference to methanol and ethanol 

Chapter 13 ORGANIC COMPOUNDS CONTAINING NITROGEN II.Diazonium salts 13.7 Methods of 

preparation of diazonium salts 13.8 Physical properties 13.9 Chemical reactions 13.10 Importance of diazonium 

salts in synthesis of aromatic compounds III.Cyanides and Isocyanides 13.11 Structure and nomenclature of 

cyanides and isocyanides 13.12 Preparation, physical properties and chemical reactions of cyanides and 

isocyanides. 
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VERY SHORT ANSWER QUESTIONS 
 

SOLID STATE 
 

1ST ROUND 

1. What is meant by Frenkel and Schottky defects? 

Ans.  Frenkel defect:. It is a point defect due to displacement of atom or ion from its regular position in a crystal. 
Ex. AgBr 

Schottkey defect: It is a point defect due to missing of equal number of cations, anions from their regular 

positions in the crystal. Ex. NaCl  

2. Classify the following solid as ionic, metallic, molecular, covalent network or amorphous. 

 (i) Si  (ii) I2  (iii) P4  (iv) Rb  (v) SiC  (vi) LiBr  

(vii) Ammonium phosphate(NH4)3PO4  (viii) Plastic (ix) graphite  

(x) tetra phosphorous decoxide    (xi) brass 

Ans. Si – Covalent network 

 I2 – Non - polar molecular solid 

 P4 – Non - polar molacular solid 

 Rb – Metallic solid 

 SiC – Covalent or Network solid 

 LiBr – Ionic Solid 

 (NH4)3PO4 – Ionic solid 

 Plastic – Amorphous 

 Graphite – Covalent or Network solid 

 P4O10 – Molecular solid 

 Brass – Metallic solid 

3. What are F-centres? 

Ans. The anionic sites occupied by unpaired electrons are called F-centres. 

4. Define (i) coordination number and (ii) packing efficiency. 

Ans: (i) Coordination number: The total number of nearest neighbours of a particle in crystal lattice is called 
coordination number. 

(ii) Packing efficiency: The percentage of total space filled by the particles in a unit cell is called packing 
efficiency. 

volume occupied by particles in the unit cell
Packing efficiency 100

Total volume of the unit cell
   

5. What is meant by the term coordination number? 

Ans: The number of constituent particles that are just surrounded by a particle in a crystal is called the 
coordination number of the particle. 

 

2ND ROUND 

1. What is Tetrahedral hole? 

Ans.  Tetrahedral hole: A hole formed by three spheres of a layer in contact with each other and another sphere 
of next layer of a crystal. 

2. What are octahedral holes? How are they formed? 

Ans. Octahedral holes: It is the hole in a crystal surrounded by six spheres lying at the vertices of a regular 
octahedron. 
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3. What is Doping? 

Ans. Doping: It is the method of adding an impurity to a semi conductor to enhance its conductivity ex. P or B is 

used for doping Si. 

4. Define the term amorphous  

Ans: The word amorphous means ‗no form‘ 

The solids with the following properties are said to be amorphous 

 No orderly arrangement of constituent particles 

 ―Short-range order‖ arrangement 

 Melt over a range of temperature 

 Moulded a range of temperature 

Eg: Plastic, rubber and glass 

5. What is the coordination number of atoms in a cubic close pack structure? 

Ans: The coordination number of atoms in ccp is 12. 

6. What is the coordination number of atoms in a body centered cubic structure? 

Ans: The coordination number of atoms in bcc is 8. 

 

3RD ROUND 
 

1. What are the characteristics (a, b, c and  ,  ,   values) in a tetragonal system? 

Ans. Characteristics of tetragonal system: a b c  ; 90       Ex: 2SnO  

2. Calculate the number of particles present in a fcc crystal structure. 

Ans.  Number of particles present in fcc unit cell: particles occupy six face centres (
1

6 3
2

  ) and one  body 

centre  1 1 1   so total effective number of particles = 4. 

3. Silver crystallizes in fcc lattice. Edge length of the cell is 4.07 × 10
–8

 cm and density is 10.5 g cm
–3

. 

Calculate the atomic mass of silver.  

Ans: 
From 

3
A

ZM
d

a N
    d = density of unit cell 

3
Ad a N

M
Z

 
    z = no. of atoms per unit cell 

 
3

8 2310.5 4.07 10 6 10

4

   
  AN  Avagadro number 

106.18g     3a v volume of unit cell 

4. How many lattice points are there in one unit cell of face-centred cubic lattice? 

Ans: Lattice points in face centred cubic unit cell = 8 (at corners) + 6 (at face centres) = 14 

5. How many lattice points are there in one unit cell of face centered tetragonal lattice? 

Ans: Lattice points in face centred tetragonal unit cell = 8 (at corners) + 6 (at face centres) = 14 
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SOLUTIONS 
 

1ST ROUND 
 

1. State Raoult‟s law. 

Ans. i) Raoult‘s law for volatile solute: For a solution of volatile liquids, the partial vapour pressure of each 
component of the solution is directly proportional to its mole fraction present in solution. 

ii) Raoult‘s law for non-volatile solute: The relative lowering of vapour pressure of dilute solution containing 

 non-volatile solute is equal to the mole fraction of solute. 

2. Calculate the mole fraction of sodium hydroxide in 10% w/W NaOH solution. 

Ans. 10% 
w

NaOH
W

 
 
 

solution means 

 10 gms of NaOH in 90 gms of water 

 
2NaOH H O

10 1 90
n ;n 5

40 4 18
     

 

2

NaOH
NaOH

NaOH H O

n 0.25 0.25
X 0.048

n n 0.25 5 5.25
   

 
 

3. Define Osmotic Pressure. 

Ans. Osmotic pressure: It is the excess pressure that has to be applied on dil. solution to prevent osmosis when 

it is separated from pure solvent by semi permeable membrane. CST  . 

4. State Henry‟s law. 

Ans. The partial pressure of the gas in vapour phase (P) is proportional to the mole fraction of the gas (X) in the 
solution. 

 P = KH . X 

 KH = Henry Law Constant  

5. What are isotonic solutions? 

Ans. The solutions which exert same osmatic pressure are known as ISOTONIC solutions. 

 Eg: 0.1 M glucose solution and 0.1 M Urea solution are isotonic. 

6. Calculate the amount of benzoic acid (C6H5COOH) required for preparing 250 ml of 0.15M solution 
in methanol. 

Ans. 
W 1000

M
GMW V (ml)

    

 
W 1000

0.15
122 250

   

 W 4.575g  

 

7. Calculate the mole fraction of  H2SO4 in a solution containing 98% H2SO4 by mass. 

Ans: 
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2ND ROUND 

1. What is Ebullioscopic constant? 

Ans. Ebullioscopic constant: The elevation of boiling point observed in one molal solution containing non-volatile 

 solute is called Ebullioscopic constant (or) molal elevation constant. 

2. What is relative lowering of vapour pressure? 

Ans. The Relative lowering of vapour pressure is equal to mole fraction of the solute. 

 0
A

0

P P
X

P


  (or) 0 A

0 B

P P n

P n


  

 0P = Vapour of pure solvent 

 P = Vapour pressure of solution 

 AX = Mole fraction of solute 

4. Define molality. 

Ans: Molality (M) is defined as the number of moles of the solute present in one kilogram (kg) of the solvent. 

Moles of solute
Molarity

Volume of solution in litre
  

5. What is ppm of a solution? 

Ans: 
6Number of parts of the component

Parts per million 10
Total number of parts of all components of the solution

   

6. What is Ebullioscopic constant? 

Ans: The elevation in the boiling point of one molal solution i.e., when one mole of solute is dissolved in 1 kg of 

solvent is called boiling point elevation constant or molal elevation constant or ebullioscopic constant. 

b bT K m   

Unit of 1

bT K kg mol  

7. What is Cryoscopic constant? 

Ans: The depression in freezing point of one molal solution i.e., when one mole of solute is dissolved in 1 kg of 

solvent is called freezing point depression constant or molal depression constant or cryoscopic constant. 

f fT K m   

Unit of 1

fK K kg mol  

 

3RD ROUND 

1. What is Van‟t Hoff‟s factor „t‟ and how is it related to „ ‟ in the case of a binary electrolyte (1:1)? 

Ans. The Von‘t Hoff factor is defined as 

 
Total Number of molecules after association / dissociation

i
Total Number of molecules before association / dissociation

  

 For Binary electrolyte 

 
2

i
1




 
 

2. Give an example of solid solution in which the solute is solid. 

Ans: In solid solution solute is solid. Here solvent is also solid, eg. Copper dissolved in gold (alloys). 
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ELECTRO CHEMISTRY 
 

1ST ROUND 

1. Write the Nernst equation for the EMF of the cell. 

      
2

s aq aqNi | Ni || Ag | Ag   

Ans. Nernst equation for the cell is  
 

0
cell cell 2

AgRT
E E ln

nF Ni





 
 

    

2. Name the two half-cell reactions that are taking place in the Daniel cell. 

Ans: The two half cell reactions that are taking place in the Daniel cell are as follows: 

i)      2Cu aq 2e Cu s  (reduction half reaction) 

ii)      2Zn s Zn aq 2e  (oxidation half reaction) 

3. Write the cell reaction taking place in the cell.         2Cu s | Cu aq || Ag aq | Ag s  

Ans: As per the IUPAC convention the left hand side electrode is anode and right hand side electrode is cathode. 

At anode oxidation takes place while at cathode reduction takes place. These reactions can be shown as 

follows: 

     

    
       

2

2

Cu s Cu aq 2e left electrode; anode

2Ag aq 2e 2Ag s right electrode, anode

Cu s 2Ag aq Cu aq 2Ag s

 

 

 

 

 

  
 

4. What is standard hydrogen electrode? 

Ans: Standard hydrogen electrode is used as reference electrode. Its potential was arbitrarily fixed as zero. It 

consists of a platinum electrode coated with platinum black. The electrode is dipped in a solution of acid 

(usually 1 MHCl) and pure 2H  gas bubbled through it at atmospheric pressure (or 1 bar). The concentration of 

H  is unity (1 M). 

5. How is θE cell related mathematically to the equilibrium constant cK of the cell reaction? 

Ans: 
cellE  is related mathematically to equilibrium constant cK  as follows 

 cell c

2.303RT
E logK

nF

   

 R   Gas constant 18.314 JKmol  

 F   Faraday constant 196500 C mol  

 T   Temperature in Kelvin scale 

 cK   Equilibrium constant  

6. How is Gibbs energy (G) related to the cell emf (E) mathematically? 

Ans: The emf of the cell E is related to Gibbs energy (G) is follows: 
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7. What is cell constant of a conductivity cell? 

Ans: A conductivity cell consists of two platinum electrodes coated with platinum black. These electrodes have 
area of cross section equal to ‗A‘ and are separated by a distance ‗l‘. Therefore, solution confined between 
these electrode is equal to a column of electrolyte of length l are area of cross section A. The resistance of 
such a column of solution is then given by the equation. 

l l
R P

A KA
   

The quantity l A  is called cell constant donated by the symbol *G  

8. State Faraday‟s first law of electrolysis. 

Ans: The amount of substance liberated (or) deposited (or) dissolved at an electrode during the electrolysis of an 
electrolyte is directly proportional to the quantity of electricity passed through the electrolyte. 

m q  

m = mass of the substance in grams liberated/deposited/dissolved 

m = eq 

e = electrochemical equivalent 

9. State Faraday‟s second law of electrolysis. 

Ans: If the same quantity of electricity is passed through different electrolytes connected in series, the amounts of 
different substances liberated/deposited/dissolved at the electrodes are directly proportional to their chemical 
equivalents (or) equivalent weights. 

1 2 3 1 2 3m : m : m E : E : E  

 

2ND ROUND 

1. What is galvanic cell? Give one example. 

Ans. Galvanic cell: A device which converts chemical energy into electrical energy by the use of spontaneous 

 redox reaction is called Galvanic cell (or) voltaic cell. Ex: Daniell cell. 

2. How is galvanic cell represented on paper as per IUPAC convention? Give one example. 

Ans: 1) As per the IUPAC convention the anode is written on the left and cathode on the right while representing 
the galvanic cell on paper. 

2) A galvanic cell is generally represented by putting a vertical line between the symbol of metal (electrode) 
and formula of the electrolyte solution and putting a double vertical line between the solutions (two 
electrolytes solutions). This indicates the connection salt bridge (double vertical lines indicates salt bridge) 

Example:      2 2Zn s Zn a Cu a Cu  

3. Define conductivity of a material. Give its SI units. 

Ans: Conductivity is the reciprocal of resistivity. It may also be defined as the conductance of one centimeter cube 
of the conductor. It is generally denoted by a Greek letter Kappa(K) 

 
1 1 1

k
R a

     
 

Units:  The units of conductivity as derived from the above formula are 

 1 11 1
ohm cm

ohm.cm

  


 or 1 1om   or 1S cm . In SI units are of cross-section is expressed in 

2m  and length is expressed in m. Then the units of conductivity will be 1Sm  or 1 1om  . 

 1 1 11 cm 100 m      
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4. Define molar conductivity 
m  and how is it related to conductivity (K)? 

Ans: Molar conductivity is defined as the conductance of solution kept between the electrodes at unit distance 
apart and having area of cross-section large enough to accommodate sufficient volume of the solution that 

contains one mole of electrolyte. It is denoted by the symbol m . 

The molar conductivity m  and conductivity K are related as  

 mK
V


   (or) m KV   

V is the volume containing one mole of electrolyte 

 

3RD ROUND 
 

1. What is a Nernst equation? Write the equation for an electrode with electrode reaction 

   nM aq ne M s    

Ans: 

 

2. Give the mathematical equation which gives the variation of molar conductivity m  with the molarity 

(c) of the solution. 

Ans: 

 

3. The equivalent conductance at infinite dilution   of an electrolyte is equal to the algebraic sum of 

the equivalent conductance (or) mobilities of the cation  n

  and the anion  n

  of the electrolyte at 

infinite dilution. 

Ans: 
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4. Give the products obtained at the platinum electrodes (cathode and anode) when aqueous solution of 
K2SO4 is electrolysed.  

Ans: 

 

 

CHEMICAL KINETICS 

 

1ST ROUND 

1. Give two examples of gaseous first-order reactions. 

Ans. The following are the examples for gaseous first order reactions. 

 2 5(g) 2 4(g) 2(g)

1
N O N O O

2
   

 2 2 2(g) 2(g)SO Cl SO Cl   

2. Define “Order” and “Molecularity” of a reaction. 

Ans.  Order: It is the sum of the exponents of concentration terms involved in rate equation. 

Molecularity: It is the total number of atoms or ions or molecules involved in the rate determining step of a 

reaction. 

3. What is pseudo first order reactions? Give one example? 

Ans. The bimolecular reactions in which one of the reactant taken in excess are pseudo first order reactions. In 

pseudo first order reaction molecularity = 2 and order = 1. 

Ex: Ester hydrolysis 

 
H

3 2 5 2 3 2 5CH COOC H H O CH COOH C H OH


    

  
1 0

3 2 5 2Rate K CH COOC H [H O]  

 Order with respective ester is first order. 

 Order with respective water is zero order. 

4. Write the Arrhenius equation for the rate constant (k) of reaction? 

Ans. k = Ae
–Ea /RT

 
A = Arrhenius factor or the frequency factor 
R = Gas constant 
Ea = Activation energy measured in J mol

–1
. 

K = rate constant 

5. What is the rate law (or) rate equation? 

Ans: 
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6. The rate constant of a first order reaction is 10.693sec . What is 
1

t
2

? 

Ans: 

 

7. What is a zero order reaction? 

Ans: Reaction in which the rate of reaction is independent of the concentration of the reacting substance  

 

8. What are the units of rate of reaction? 

Ans: mol. 1 1lit .sec   

9. Give two examples for zero Order reactions. 

Ans:    0h
2 2 2 2H C 2HC rate k H C

      

 0good
2 22HI H I rate k HI    

 

2ND ROUND 

1. What is activation energy? 

Ans. The additional amount of energy absorbed by the reactant molecules so that their energy becomes equal 

to threshold energy value is called activation energy. 
 

2. What is half life? 

Ans: The time required for the initial concentration (a) of the reactant / reactants to become half of its value (a/2) 

during the progress of the reaction is called half time  1/2t  of the reaction. The half life is inversely 

proportional to n 1a  . Where ‗a‘ is initial concentration of the reaction and ‗n‘ is the order of the reaction. 

3. What is the temperature coefficient of a reaction? 

Ans: The ratio of the two specific rates measured at temperatures that differ by 10 C  is called the temperature 

coefficient of the reaction. Mostly the value is equal to 2. 

t C 10 C

t C

K
2

K

  



  for some reaction the ratio approaches the value of 3.  

4. What is the effect of temperature on the rate constant? 

Ans: As temperature increases rate constant increases. In general for every 10 C  rise of temperature the rate 

constant of reaction is nearly doubled.  

35 C

25 C

K
2

K
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3RD ROUND 
 

1. 

 

Ans: 

 

2. What is rate constant (K)? Give its units for second order and nth order reactions. 

Ans: 

 

3. Give rate equation and half life for zero order reaction. 

Ans: 

 

4. 

 

Ans: 

 

5. For a first order reaction show that time required for 99% completion is twice the time required for 
the completion of 90% of reaction. 

Ans: 

 

6. 

 

Ans: 
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7. Give the units of rate constants for Zero, first order and second order reactions  

Ans: 

 

8. Draw the graph that relates the concentration „R‟, of the reactant and „t‟ the reaction time for a zero 
order reaction. 

Ans: 

 

9. Write the integrated equation of a first order reaction in terms of [R], [R]0 and „t‟. 

Ans:  
 

0
R2.303

k log
t R

  

10. Write the equation relating the half-life (t1/2) of a reaction and the rate constant „k‟ for first order 
reaction. 

Ans: 
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SURFACE CHEMISTRY 

1ST ROUND 

1. What are micelles? Give one example. 

Ans.  Micelles; Micelle is a colloidal sized particle formed in water due to the association of simple molecules 
containing a hydrophobic end and a hydrophilic end. 

Ex: Sodium stearate in water form micelle 

2. State Hardy – Schulze rule. 

Ans.  Greater the valence of the coagulating ion added, the greater is its power to cause coagulation. This is 
known as Hardy – Schulze rule. 

3. What is an emulsion? Give two examples. 

Ans.  The dispersion of finely devided droplets of a liquid in another liquid medium is called an emulsion. (or) 

A colloidal system in which both the dispersed phase and the dispersion medium are liquids, is called an 
emulsion. 

Ex : Milk – In this liquid fat is dispersed in water. 

4. Define Gold number? 

Ans.  Capacity of lyophilic colloid in protecting lyophobic colloid is measured in terms of gold number. 

Gold Number is defined as the weight (in mg) of a protective colloid which prevents the coagulation of      

10 ml of a given gold sol on adding 1 ml of 10% solution of sodium chloride. 

Ex: Gelatin having gold number 0.005 — 0.01. 

5. Methylene blue solution when shaken with animal characoal gives a colourless filtrate on filtration. 
Give the reason. 

Ans: In a solution of methylene blue (organic dye) if animal charcoal is added and the solution is well shaken and 
filtered, the filtrate will be colourless. This indicates that the molecules of the dye from the solution are 
absorbed on the charcoal.  

6. What is an adsorption isotherm? Write the equation of Freundlich adsorption isotherm.  

Ans: A graph between the mass of the gas adsorbed per gram of the adsorbent (x.m) and the equilibrium 
pressure of the adsorbate at constant at constant temperature is called the adsorption isotherm. 

1/nx
Kp

m
  

x   mass of adsorbate 

m  mass of adsorbent 

n,k   constants 

p   equilibrium pressure of adsorbate  

7. Name the dispersed phase and dispersion medium in the following colloidal system (i) fog (ii) smoke 
(iii) milk 

Ans: 

 

8. What is critical micelle concentration (CMC) and Kraft temperature (Tk)? 

Ans: The formation of micelles takes place only above a particular concentration of particles, called critical 
micelle concentration Kraft temperature is the minimum temperature above which the formation of micelle 
takes place. 

9. What is peptization? 

Ans: Peptization is a process of converting a fresh precipitate into colloidal particles by shaking it with the 
dispersion medium in the pressure of small amount of a suitable electrolyte. The electrolyte added is called 
peptizing agent.  
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10. Sky appears blue in colour. Explain. 

Ans: Sky appears blue in colour due to scattering of light by dust particles. This is due to Tyndall effect.  

11. What is Brownian movement? 

Ans: 
 

12. Give the order of coagulating power of  C , 2
4 SO  , 3

4 PO   in the coagulation of positive sols. 

Ans: 

 

13. Define flocculation value. 

Ans: 

 

14. State Hardy-Schulze rule. 

Ans: 

 

15. Alum is used to purify water obtained from natural sources. Explain. 

Ans: 

 

16. What is smoke? 

         (or) 

Name the dispersed phase and dispersion medium of a smoke. 

Ans: 

 

17. Define (i) Peptization (ii) Dialysis. 

Ans: 

 

 

2ND ROUND 

1. What is adsorption? Give one example. 

Ans. The accumulation of molecular species on the surface of solid is termed as adsorption. 

Ex: Hydrogen gas adsorbed on platinum surface. 

2. What is absorption? Give one example. 

Ans.  The uniform distribution of molecular species into the bulk of a solid is termed as absorption. 

Ex: A sponge placed in water absorbs water. 
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3. What is electrophoresis? 

Ans.  The movement of colloidal particles under the influence of an electric field is called electrophoresis or 
cataphoresis. 

4.  Name the dispersed phase and dispersion medium in the following colloidal systems (i) fog 

(ii) smoke (iii) milk. 

Ans. 

Colloidal system Dispersed phase Dispersion medium 

(i) fog Water droplets Air 

(ii) Smoke Carbon particles Air 

(iii) Milk Liquid fat droplets Water 

5. Distinguish between adsorption and absorption. Give one example of each. 

Ans: 

 

6.  

Ans: 

 

7. 
 

Ans: 
 

8. How is adsorption of a gas related to its critical temperature? 

Ans: 

 

 

9. The critical temperature of 2 SO  is 630 K and that of 4 CH  is 190 K. Which is adsorbed easily on 

activated charcoal? Why? 

Ans: 

 

10. What are lyophilic and lyophobic sols? Give one example for each type. 

Ans: 

 

11. Explain the terms with suitable examples. (i) Aerosol  (ii) Hydrosol 

Ans: 

 



 

 Hyderabad Centres 

Saifabad               Narayanaguda               Dilsukhnagar                Kukatpally               Miyapur 

21 
` HYDERABAD CENTRES 

 

12. Give two examples of associated colloids. 

Ans: 

 

13. Give two examples of lyophobic sols. 

Ans: Metal hydroxide like  
3

Fe OH  and metal sulphide like 2 3As S . 

14. What is dialysis? How is dialysis can be made fast? 

Ans: The process of separating the particles of colloids from those crystalloids by diffusion of the mixture through 
a parchment or an animal membrane is known as dialysis. 

15. Amongst 2 3 Na , Ba , A    which coagulates negative sol readily and why? 

Ans: 3A  . Greater the valence of the coagulating ion added, the greater is its power to cause coagulation.  

16. A colloidal solution of Agl is positively charged when prepared from a solution containing excess of 
Ag

+
 ions and negatively charged when prepared from a solution containing excess of I

-
 ions. Explain.  

Ans: 

 

17. Bleeding from fresh cut can be stopped by applying alum. Give reasons. 

Ans: 

 

3RD ROUND 

1. What is desorption? 

Ans: 

 

2. What are the factors which influence the adsorption of a gas on a solid? 

Ans: 

 

3. What is the difference between physisorption and chemisorption? 

Ans: 

 

4. What is the magnitude of enthalpy of physical adsorption? Give reason for this magnitude. 

Ans: 

 

5. What is the magnitude of enthalpy of chemical adsorption? Give reason for this magnitude. 

Ans: 
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6. Give two examples for homogenous catalytic reactions. 

Ans: 
 

 

7. Give two examples for heterogeneous catalysis. 

Ans: 

 

8. What is electrokinetic potential or zeta potential? 

ANS: 

 

9. What is protective colloid? 

Ans: Lyophilic colloid is a protective colloid. It protect the lyophobic colloid from coagulation when an electrolyte 
is added.  

10. 
 

Ans: 

 

 

p – BLOCK ELEMENTS 

1ST ROUND 

1. Write any two used of argon. 

A. Use of Ar : 

 1) 'Ar' is used to create inert atmosphere in high temperature metallurgical process 

 2) 'Ar' is used in filling electric bulbs 

2. A mixture of 3 2 Ca P and 2CaC is used in making Holme‟s signal. Explain 

A. A mixture of 3 2 Ca P and 2CaC  is used in Holme‘s signal. This mixture containing containers are pierced 

and thrown in the sea, when the gas is evolved burn and serve as a signal. The spontaneous combustion 
of PH3 is the technical use of Holme‘s signal. 

3. Why 2H O is a liquid while 2H S a gas? 

A. 2H O  is liquid due to the presence of intermolecular hydrogen bonding. While 2H S is gas because it is not 

 having such type of bonding. 
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4. Write the reactions of F2 and Cl2 with water. 

A. Fluorine produces O2 and O3 on passing through water. 

 2 2 33F 3H O 6HF O    

 2 2 22F 2H O 4HF O     

Chlorine dissolves in water giving a solution of chlorine water. A freshly prepared solution of chlorine water 

contains HCl and HOCl . 

2 2Cl H O HCl HOCl    

HOCl is unstable and dissociates to give nascent oxygen. 

  HOCl HCl O   

5. What is tailing of mercury. Explain? 

A. Mercury loses it‘s lustreness, meniscus and consequently sticks to the walls of glass vessel when it reacts 

with ozone. This phenomenon is called tailing of mercury. 

3 2 22Hg O Hg O O    

 It is removed by shaking it with water which dissolves Hg2O. 

6. Which oxides of Nitrogen are neutral oxides? 

A.  Neutral oxides of 2N : 2N O , NO . 

7. What is nitrolim? How is it formed? 

A.  Nitrolim: A mixture of calcium cyanamide and graphite is called nitrolim. 
1000 C

2 2 2
nitrolim

CaC N CaCN C



   .  

It is used to prepare 3NH  by hydrolysis. 

8.  List out the uses of neons 

Ans.  i) Neon is used in discharge tubes and fluorescent bulbs for advertisement display purposes. 

ii) Neon bulbs are used in botanical gardens and In green houses. 

9. 

 

Ans: 

 

10. Give the disproportionation reaction of 3 3H PO . 

Ans: 

 

11. Why is 2H O  a liquid while 2H S  is a gas? 

Ans: 
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12. Give the hybridisation of sulphur in the following. 

(a) 
2SO  (b) 

3SO  (c) 
4SF   (d) 

6SF  

Ans: 

 

13. What is tailing of mercury? How is it removed? 

Ans: 

 

14. Explain the reactions of 
2Cl  with NaOH. 

Ans: 

 

15. What happens when 
4Cl  reacts with dry slaked lime? 

Ans: 

 

16.  Chlorine acts as a bleaching agent only in the presence of moisture. Explain. 

Ans: 

 

17. List out the uses of neons. 

Ans: 

 

18. Write any two uses of argon. 

Ans: 

 

19. Noble gases are inert. Explain. 

Ans: 

 

20. Why do noble gases form compounds with fluorine and oxygen only? 

Ans: Because fluorine and oxygen are highly electronegative, they can form compounds with noble gases. 
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2ND ROUND 

1. How are 3XeO and 4XeOF prepared? 

Ans. 
6XeF  on hydrolysis produce 3XeO  

6 2 3XeF 3H O XeF 6HF    

Partial hydrolysis of 6XeF  gives 4XeOF  

6 2 4XeF H O XeOF 2HF    

2. Ammonia is a good complexing agent. Explain with an example. 

A.  NH3 is a Lewis base and it donates electron pair to form dative bond with metal ions. This results in the 

 formation of complex compound. 

 

 
22

(aq) 3(aq) 3 4 (aq)
Cu 4NH Cu(NH )

  

blue deep blue
 

3. How is nitrogen prepared in the laboratory? Write the chemical equations of the reactions involved. 

Ans: 

 

4. What is inert pair effect? 

Ans: 

 

5. What happens when white phosphorus is heated with conc. NaOH solution in an alert atmosphere of 

2CO ? 

Ans: 

 

6. Ammonia is a good complexing agent. Explain with an example.  

Ans: 

 

7. How is nitric oxide (NO) prepared? 

Ans: 

 

8. Explain the following; 

(a) reaction of alkali with red phosphorus (b) reaction between 3PCl  and 3 3H PO  

Ans: 
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9. 
3 2H PO  is a good reducing agent. Explain with an example. 

Ans: 

 

10. Give two examples each for amphoteric oxides and neutral oxides. 

Ans: Examples of amphoteric oxides are 
2 3Al O  and ZnO . Examples of neutral oxides are CO, NO and 

2N O . 

11. Write the names and formulae of any two oxyacids of sulphur. Indicate the oxidation state of 
sulphur in them. 

Ans: 

 

12. Give one example each for (a) a neutral oxide                (b) a peroxide                 (c) a super oxide 

Ans: 

 

13. Write two uses of 
2ClO . 

Ans: 

 

14. Write the reactions of 
2Cl  and 

2F  with water. 

Ans: 

 

15. Bond dissociation enthalpy of 2F  is less than that of 2O  - explain. 

Ans: 

 

16. Write the formulae of the compounds, in which oxygen has positive oxidation states and mention 
the oxidation states of oxygen in them. 

Ans: 

 

 

 

 

 



 

 Hyderabad Centres 

Saifabad               Narayanaguda               Dilsukhnagar                Kukatpally               Miyapur 

27 
` HYDERABAD CENTRES 

 

17. Chlorine acts as an oxidising agent. Explain with two examples. 

Ans: 

 

18. What is aqua-regia? Write its reaction with gold and platinum. 

Ans: 

 

19. How is 
3XeO  prepared? 

Ans: 

 

20. Give the preparation of (a) 
4XeOF  (b) 

2 2XeO F E 

Ans: 

 

21. Explain the structure of XeO3 

Ans: 

 

22. Explain the shape of XeF4 on the basis of use VSEPR theory. 

Ans: 
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23. How is XeOF4 prepared? Describe its molecular shape. 

Ans: 

 

 

24. 

 

 

3RD ROUND 

 

1. Draw the structure of 4 10P O . 

Ans. Structure of 4 10P O  

P

O

P

O
P

O

P

O

O

O

O

O

O
O

 

2. Nitrogen exists as diatomic molecule and phosphorus as P4. Why? 

Ans: 
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3. Nitrogen molecule is highly stable. Why? 

Ans: 

 

4. Give the resonating structures of 
2NO  and 

2 5N O . 

Ans: 

 

5. Give one example each of normal oxide and mixed oxide of nitrogen. 

Ans: 

 

6. What are the oxidation states of phosphorus in the following? 

(i) 
3 3H PO  (ii) 

3PCl  (iii) 3 2Ca P  (iv) 
3 4Na PO  (v) 

3POF  

Ans: 

 

7. Draw the structures of (a) Hypo phosphoric acid (b) Cyclic meta phosphoric acid 

Ans: 

 

8. What happens when (a) 3KClO  is heated with 2MnO  (b) 3O  is passed through KI solution. 

Ans: (a) Oxygen is evolved  3 22KClO 2KCl 3O   

(b) Iodide is oxidised to 2I  2 3 2 22KI H O O 2KOH I O      

9. Why are halogens coloured? 

Ans: The colour of halogens is due to absorption of visible light by their molecules resulting in excitation of our 
electrons to higher energy levels. The excitation energy required by small fluorine atoms is large and that 
required by the large iodine atoms is least. By absorbing different quanta of radiation, they display different 

colours. 2F  is yellow, 2Cl  is greenish yellow, 2Br  is red and 2I  is violet. 
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10. Arrange the following in the order of the property indicated for each set. 

(a) 
2F , 

2Cl 2Br , 
2I  - increasing bond dissociation enthalpy 

(b) HF, HCl, HBr, HI - increasing acidic strength 

(c) HF, HCl, HBr, HI  - increasing acidic strength 

Ans: 

 

11. Write the name and formula of the first noble gas compound prepared by Berlett. 

Ans: 

 

12. Name the following 

(a) most abundant noble gas in atmosphere 

(b) radioactive noble gases 

(c) noble gas with least boiling point 

(d) noble gas forming large number of compounds 

(e) noble gas not present in atmosphere 

Ans: (a) Argon (b) Radon (c) Helium (d) Xenon (e) Radon 

 

d & f BLOCK ELEMENTS AND COORDINATION COMPOUNDS 
 

1ST ROUND 
 

1. CuSO4.5H2O is blue in colour whereas anhydrous CuSO4 is colourless. Why? 

A.  CuSO4.5H2O is blue in colour whereas anhydrous CuSO4 is colourless because in the absence of ligand, 
crystal field splitting does not occurs. 

2. Write the formulae for the following compounds. 

 a) Tetraamminecopper (II) Sulphate b) Potassiumtetrachloroplatinate (II). 

A.  a) Tetraamminecopper (II) Sulphate   3 44
Cu NH SO 
   

 b) Potassiumtetrachloropalatinate (II)   2 4K PtCl  

3. Write the systematic names of the following: a)  
2

K Ag CN 
    b)    3 33

Co NH Cl 
   

A.   
2

K Ag CN 
  -potassium dicyano Argentate (I)     3 33

CO NH Cl 
  -triamine trichloro cobalt (III). 

4. Define effective Atomic Number. Calculate the EAN of Fe in  4 6
K Fe CN 

  . 

A.  EAN= Z O.N 2xC.N.   i.e. total number of electrons present around central metal ion in a complex. 

 [O.N = Oxidation Number, C.N = Co-ordination Number]  

 for 4K ,  
6

Fe CN .   

 EAN of Fe = 26 – 2 – 12 = 36 

5. Calculate EAN of central metal ion in  3 24
Co NH Cl


 
   ion. 

A.  EAN of Co in  
2

3 24
Co NH Cl


 
  = Z 0.N 2 CN 27 3 2 6 36        . 
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6. What is lanthanoid contraction? 

Ans.  Gradual decrease in atomic and ionic sizes from La to Lu is called Lanthanoid contraction. 

Reason: 

1) Imperfect shielding of one electron by another in the same set of orbitals (4f). 

2) The shielding of one 4f electron by another is less than that of one d electron by another. 

3) Nuclear charge increases along the series from La to Lu. 

4) Due to poor shielding of 4f electrons, there is fairly regular decrease in the size of the entire 4f orbitals. 

7. What is an ambidentate ligand? Give example. 

Ans:  Ligands, such as (NCS)
–
, that can bond to a central atom through either of two or more donor atoms are 

termed ambidentate. 

8. Write the electronic-configuration of chromium (Cr) and copper (Cu). 

Ans: 

 

9. What is lanthanoid contraction? 

Ans: 

 

10. What is an ambidentate ligand? Give an example. 

Ans: 

 

11. 
 

Ans: 

 

12. 

 

Ans: 

 

 

2ND ROUND 

1. What are complex compounds? Give examples. 

A. Complex compounds: Transition metal atoms or ions form a large number of compounds in which anions 
or neutral groups are bound to metal atom or ion through co-ordinate covalent bonds. Such compounds 
are called co-ordination compounds (or) complex compounds. 

 Eg:    
4 3

36 6
Fe CN , Co NH
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2. Why Zn
2+

 is diamagnetic whereas Mn
2+

 is paramagnetic? 

Ans.  Electronic configuration of Zn
2+

 is [Ar]3d
10

. As there are no unpaired electrons, Zn
2+

 is diamagnetic. 

Electronic configuration of Mn
2+

 is [Ar]3d
5
. As there are unpaired electrons, Mn

2+
 is paramagnetic. 

3. What is an alloy? Give example. 

Ans.  When metals are mixed and the resulting liquid is allowed to solidify, the product formed is called an alloy. 
It may also contain non-metals. 

Ex.  German silver  25 – 50% Cu, 

10 – 30% Ni 

25 – 35% Zn 

Nichrome  60% Ni, 25% Fe, 15% Cr 

Bell metal  80% Cu, 20% Sn 

4. What is misch metal? Give its composition and uses. 

Ans. Misch metal is an alloy of cerium. 

Composition: Ce 50%, 25% L.a,15% M.o,10% other rare earths and iron (4-5%) and trace amounts of S, 
C, Ca and Al. 

It is used in making tracer bullets. 

5. What is a double salt? Give example. 

 

6. What are transition elements? Give examples. 

Ans: Transition elements are defined as the elements having partially filled d-orbitals in the atoms in the elemental 
form or in the chemically significant stable oxidation states.  

7. Why are d-block elements called transition elemnts? 

Ans: 

 

8. Scandium is a transition element. But zinc is not. Why? 

Ans: 

 

9. Why do transition elements exhibit more than one oxidation state (variable oxidation states)? 

Ans: 
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10. Why 2Zn   is diamagnetic whereas 2Mn   is paramagnetic? 

Ans: 

 

11. Calculate the „spin only‟ magnetic moment of  2Fe aq  ion. 

Ans: 

 

12. Aqueous 2Cu   ions are blue in colour, where as Aqueous 2Zn   ions are colourless. Why? 

Ans: 

 

13. What are complex compounds? Give examples. 

Ans: 

 

14. Why do the transition metals readily form alloys? 

Ans: As the crystal structures of the transition metals are similar, alloys are formed among them readily  

15. What are coordination compounds? Give two examples. 

Ans: 

 

16 What is a double salt? Give an example. 

Ans: 

 

17. What is the difference between double salt and complex compound?  

Ans: 
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18. What is a ligand? 

Ans: 

 

 

3RD ROUND 

1. Write the electronic configuration of 2Co   and 2Mn  . 

Ans: 

 

2. Among the first transition series (3d series) only copper has positive 2E M M  value. Why?  

Ans: 
 

 

3.  
3

3 6
Cr NH

     is paramagnetic while  
2

4
Ni CN

     is diamagnetic. Why? 

Ans: 

 

 

BIOMOLECULES(CARBOHYDRATES AND AMINO ACIDS) 
 

1ST ROUND 
 

1. What are amino acids? Give two examples. 

Ans. Compounds containing both amino ( - NH2) and carboxyl ( - COOH) functional groups are called amino 
acids. 

 Ex. Glycine, Alanine. 

 

2. What is Zwitter ion ? Give an example. 

Ans. In an amino acid both acidic (carboxyl group) and basic (amino group) groups are present in the same 

molecule. In aqueous solution, the carboxyl group can lose a proton and amino group can accept a proton, 

giving rise to a dipolar ion known as Zwitter ion 

 Ex : H2N – CH2 – COOH 
Zwitter ion

2
+H O

3 2H N - CH - COO  

3. What are the hydrolysis products of  i) sucrose and ii) lactose ? 

Ans. i)  Sucrose on hydrolysis gives D- (+)- glucose and D- (-)-fructose.  

 ii)  Lactose on hydrolysis gives galactose and glucose. 
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4. What happens when D – glucose is treated with the following reagents. 

 i) HI  ii) Bromine water  iii) HNO3 

Ans. i) On prolonged heating with HI, glucose forms n – hexane 

 

 ii) When glucose is treated with bromine water it gets oxidised to gluconic acid, a monocarboxylic acid with 

the molecular formula C6H12O7 

 

 iii) On oxidation with nitric acid, glucose gives a dicarboxylic acid called saccharic acid, with molecular 

formula, C6H10O8 

   3HNO

4 4

2

Saccharic acid

CHO COOH

| |

CHOH CHOH

| |

CH OH COOH

  

5.   What are nucleic acids ? Mention their  two important functions. 

Ans.    Nucleic acids are chains of five- membered ring sugars linked by phosphate groups. The anomeric carbon  

of each sugar is bonded  to a nitrogen  of a heterocyclic compound in a  - glycosidic linkage. 

 Functions of nucleic acids : 

 1) DNA is the chemical basis of heredity and may be regarded as the reserve of genetic information. 

 2) Nucleic acids have an important role in protein synthesis. Actually the proteins are synthesised by 
various RNA molecules in the cell but the message for the synthesis of a particular protein is present in 
DNA.     Eg. Aspirin. 

6. Define carbohydrates. 

Ans: Carbohydrates are optically active polyhydroxy aldehydes or ketones or molecules which provide such units on 
hydrolysis.  

7. What are anomers? 

Ans: 

 

8. What are reducing sugars? 

Ans: Carbohydrates which reduce Fehling‘s solution and Tollen‘s reagent are called reducing sugars. 

9. What do you understand by the term glycosidic linkage? 

Ans: 

 

10. What are essential and non-essential amino acids? Give one example for each. 

Ans: 

                



 

 Hyderabad Centres 

Saifabad               Narayanaguda               Dilsukhnagar                Kukatpally               Miyapur 

36 
` HYDERABAD CENTRES 

 

2ND ROUND 

 

11. Write any one method of preparation of Glucose. Write the equation. 

A. Preparation of glucose: 

From Sucrose: Sucrose when boiled with dil.HCl in alcoholic solution then glucose, fructose are obtained 

in equal portions. 

 
H

12 22 11 2 6 12 6 6 12 6
sucrose glucose fructose

C H O H O C H O C H O


    

12. Name the different types of carbohydrates on the basis of their hydrolysis. Give one example for each. 

Ans: 

 

13. Why are sugars classified as reducing and non-reducing sugars? 

Ans: In monosaccharides, whether they are aldoses or ketoses, the functional groups are free and reduce Fehling‘s 
solution etc. in some disaccharides such as sucrose, the reducing groups of the monosaccharides are bonded. 
They do not show reducing properties. On the other hand, in sugars such as maltose and lactose, the 
functional groups are free and reduce Fehling‘s solution. Hence, sugars are classified into reducing and non-
reducing sugars. 

14. What do you understand from the names (a) aldopentose (b) ketoheptose? 

Ans: 

 

15. 

 

Ans: 

 

 

16. 

 

Ans: 

 

17. What are monosaccharides? 

Ans: Carbohydrates which cannot be hydrolysed into smaller units are called monosaccharides. 
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3RD ROUND 

1. Write the ring structure of D-Glucose. What are their names? 

Ans: 

 

2. Write the ring structure and open chain structure of fructose. 

Ans: 

 

3. Write the structure of alanine and aspartic acid.  

Ans: 

 

4. Classify the following into monosaccharides and disaccharides. 

(i) Ribose (ii) 2-deoxyribose (iii) Maltose  (iv) Fructose 

Ans: 
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ORGANIC CHEMISTRY 

 

1ST ROUND 

1. What are Enantiomers? 

A. Enantiomers: The stereo isomers related to each other as non-superimposable mirror images are called 
enantiomers. 

 These have identical physical properties like melting point, boiling points, refractive index etc. 

 They differ in rotation of plane polarised light. 

2. Write the possible chain isomers of the compound having molecular formula C4H9Br 

A.  Compound having molecular formula C4H9Br has five isomers. 

   

3. What is Reimer-Tiemann reaction? Give equation. 

A.   Reimer-Tiemann reaction: Chloroform in the presence of alkali reacts with phenol to form  salicylaldehyde, 

 
 6 5 3 6 4 2C H OH CHCl 3NaOH C H OH CHO 3NaCl 3H O

Phenol         Chloroform                      Salicylaldehyde


    

 

 Salicylaldehyde is ortho hydroxyl benzaldehyde 

 

CHO

OH

Salicylaldehyde
 

4. What is Williamson‟s Synthesis? Give equation. 

A.  Ethyl chloride reacts with sodium ethoxide to form diethyl ether. This reaction is called Williamson 
synthesis. 

 2 5 2 5 2 5 2 5C H Cl NaOC H C H OC H NaCl    

5. Write Hell Volhard Zelinsky (HVZ) reaction with equation. 

A.  When acetic acid is treated with chlorine in presence of red phosphorus mono, di and trichloro  acetic 
acids are formed. This reaction is known as HVZ rection. 

Cl

CH2COOH

Cl

CHCOOH

Cl

CCl
3
COOH

trichloro acetic acid

CH3COOH

Cl
2
 / red P

(-HCl)

Cl
2
 / red P Cl

2
 / red P

 

6. What is Carbylamine test (iso-cyanide test)? Give equation. 

A.   Carbylamine reaction: It is used to detect 1  amines. 3CHCl

OH
1 Amine Isocyanide 
  ( Bad smell) 

 2 3 2Ph NH CHCl KOH PhNC KCl H O


      .. 

7. Explain the action of HI on Diethyl ether ( 2 5 2 5C H OC H ) in cold and hot conditions. 

A.  Action of HI on diethyl ether: 
HI

2 5 2 5 2 5 2 5cold
C H OC H C H I C H OH       

HI
2 5 2 5 2 5 2hot

C H OC H 2C H I H O   
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8. How Aspirin is prepared? Give equation. 

A.  Aspirin: It is antipyretic (Acetyl Salicyclic Acid). 

COOH

OH

+ AC2O
-CH3COH

COOH

O C

O

CH3

Salicylic acid Aspirin  

9. What are ambident nucleophiles? 

Ans. The groups which contain two nucleophilic centres are called ambident nucleophiles. 

 E.g: cyanide group 
Θ Θ

C N : C N    

 Cyanide group has two nucleophilic centres carbon and nitrogen  

 E.g: Nitrate ion 
Θ

O N O
.. 

  
 

 

 The linkage through oxygen form alkyl nitrites while through nitrogen atom form nitro alkanes.  

10. 

 

Ans: 

 

11. Write structures of different dihalogen derivatives of proane. 

Ans: 

 

12. 
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Ans: 

 

13. 

 

Ans: 

 

14. 

 

Ans: 

 

15. 
 

Ans: 
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16. 

 

Ans: 

 

 

17. 

 

Ans: 

 

18. What are enantiomers. 

Ans: 

 

 

2ND ROUND 

1. 

 

Ans: 
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2. 

 

 

Ans: 

 

3. 
 

Ans: 

 

4. 

 

Ans: 
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5. 

 

Ans: 

 

 

6. 
 

Ans: 

 

7. 
 

Ans: 

 

8. 

 

Ans: 

 

 

 

9. 

 

Ans: 
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10. 

 

Ans: 

 

11. 

 

Ans: 

 

 

12. 
 

Ans: 

 

13. 
 

Ans: 
2 4H SO  cannot be used along with KI in the conversion of an alcohol to an alkyl iodide as it converts KI to 

corresponding acid. HI which is then oxidized by it to I2. 
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14. 

 

Ans: 

 

15. What is the stereochemical result of 1SN  and 2SN  reactions? 

Ans: 

 

16. 
 

Ans: 
 

 

 

3RD ROUND 

1. 

 

Ans: 
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2. 

 

Ans: 

 

 
 

SHORT ANSWER QUESTIONS  
 

SOLID STATE 

1. Derive Bragg‘s equation. 

2. Explain Schottky defect and frenkel defect in Solids? 

 

SOLUTIONS 

1. (a) State Raoult‘s law 

(b) Calculate the Vapour Pressure of the solution at 293 K when 25 grams of glucose is dissolved in 450 

grams of Water. 

2. (a) What is meant by positive deviation from Raoult‘s law and how is the sign of mixH related to positive 

deviation from Raoult‘s law? 

 (b) Calculate the molarity of solution containing 5 g NaOH in 450 solution. 

3. What is meant by negative deviation from Raoult‘s law and how is the sign of mixH related to negative 

deviation from Raoult‘s law? 

4. What is relative lowering of Vapour Pressure? Calculate the mass of a non-volatile solute (molar mass 

40gram.mol
–1

) which should be dissolved in 114 gram octane to reduce its vapour pressure to 80%? 

5. (a) What is ideal solution? 

 (b) Calculate the mole fraction of H2SO4 in a solution containing 98% H2SO4 by mass? 

6. (a) What is molality, molarity, molefraction of solution? 

 (b) Calculate the molarity of a solution containing 5 grams of NaOH in 450 mL solution? 

7. A solution of sucrose in water is labelled as 20% w/w. What would be the mole fraction of each component 

in the solution. 

8. What is relative lowering of vapour pressure? How is it useful to determine the molar mass of solute? 
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ELECTRO CHEMISTRY 

1. (a) State and Explain Nernest equation with the help of a metallic electrode and a non-metallic electrode? 

 (b) Calculate the equilibrium constant of the reaction        2Cu S 2Ag aq Cu aq 2Ag s    . 

2. (a) Give the construction and working of a standard hydrogen electrode with a neat diagram. 

 (b) The standard emf of Danlell cell is 1.1 V. Calculate the standard Gibbs energy for the cell reaction 

       2 2Zn s Cu aq Zn aq Cu s     

3. What is metallic corrosion? Explain it with respect to iron corrosion.  

 

SURFACE CHEMISTRY 

1. Give any four differences between Physisorption and Chemisorption. 

2. What is Catalysis? How it is classified? Give two examples for each type of Catalysis? 

3. What are lyophilic and lyophobic sols? Compare the two terms in terms of stability and reversibility? 

4. (a) What is emulsion? How are they classified?  (b) Name two emulsifiers. 

5. (a) Define Gold number.  (b) Explain formation of micelle. 

 

CHEMICAL KINETICS 

1. Derive integrated rate equation for zero order reaction? 

2. Derive integrated rate equation for first order reaction? 

3. A reaction has a half-life of 10 minutes. Calculate the rate constant for the first order reaction. 

4. Define and explain the order of a reaction. Calculate the half life of first order reaction whose rate constant 

is 1200s ? 
 

METALLURGY 

1. Define Calcination and Roasting. Give one example of each? 

2. Explain the purification of Sulphide ores by froth flotation method? 

3. Explain following methods. 

 (a) Zone refining (b) Electrolytic refining  (c) poling (d) vapour phase refining 

4. Explain the process of extraction Aluminium from bauxite? 

5. Explain the extraction of Zinc from zinc blende. 

6. Explain the purpose of Vulcanization of rubber. 

7. Write any two ores with formula of the following metals? 

 (a) Aluminium   (b) Zinc   (c) Iron  (d) Copper 

8. Give two uses of each of the following metals 

 (a) Zinc   (b) Copper  (c) Iron  (d) Aluminium 

 

p-BLOCK ELEMENTS 

1. How is chlorine obtained in the laboratory? How does it react with the following? 

 (a) Cold. dil NaOH (b) excess 3NH   (c) KI 

2. Write the names and formulae of the oxo acids of chlorine 
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d-BLOCK, f-BLOCK AND CO-ORDINATION COMPOUNDS 

1. Explain Werner‘s theory of co-ordination compounds with suitable examples? 

2. Using IUPAC norms write the formulas for the following  

 (a) Tetrahydroxo zincate (II)   (b) Hexaammine cobalt (III) sulphate 

 (c) Potassium tetra chloropalladate (II)  (d) Potassium tri(oxlato) chromate (III) 

 (e) Tetra Carboxylnickel (O) 

3. Using IUPAC norms write the systematic names of the following 

 (a) [Co(NH3)6]Cl3 (b) [Ti(H2O)6)
+3

  (c) [NiCl4]
2–

   (d) [Pt(NH3)2Cl(NH2CH3)]Cl 

4. What is lanthanide contraction? What are the consequences of lanthanide contraction? 

5. Discuss the nature of bonding and magnetic behaviour in the following co-ordination entities on the basis 

of valence bond theory? 

 (a)  
4

6
Fe CN 
    (b)  

3

6FeF


  (c)  
3

2 4 3
Co C O


 
   (d)  

3

6CoF


 

6. What are interstitial compounds? How are they formed? Give two examples? 

 

POLYMERS 

1. (a) What are additional polymers? Give example?   (b) What is PHBV? How it is useful to man? 

2. Explain  (i) additional polymerization (ii) condensation polymerization 

3. What are synthetic rubbers and explain the preparation and uses of the following: 

 (i) neoprene (ii) buna-N (iii) buna-S 

4. What are LDP and HDP and how they are formed? 

5. Explain co-polymerisation with an example? 

6. What is Zeigler-Natta catalyst? 

 

ORGANIC CHEMISTRY 

1. (i) Explain sandmeyer reaction (ii) carbylamine reaction 

2. Explain 1SN  and 2SN   reactions? 

3. Compare the basicity of the following in gaseous and in aqueous state and arrange them in increasing 

 order of basicity? 

    3 2 3 32 3
CH NH , CH NH, CH N  and 3NH   

4. Give structures of A, B and C in the following reaction. 

      32 NH ,H O HCuCN
6 5 2C H N Cl A B C

 
     

5. Arrange the following in the increasing order of their acidic strength. 

 Benzoic acid, 4-methoxy benzoic acid, 4-nitrobenzoic acid and 4-methylbenzoic acid 

6. Write the IUPAC name of the following compounds. 

CH3

OH

 

CH3

OH  

CH3

OH

CH3  

CH3

OH

CH3 

(A) (B) (C) (D) 
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7. Ethanol with 2 4H SO   at 443 K forms ethane while at 413K it forms ethoxy ethane. Explain the mechanism? 

8. Write the products of the following 

(A) 

OC2H5
HBr

 

(B) 

OC2H5 Conc. H
2
SO

4

Conc. HNO
3

 

9. In the following pairs of halogen compounds, which compound undergoes faster in 1SN   reactions. 

(i) 

  

Cl

 

and

Cl

  

 

(ii) 

  

Cl

and
 Cl 

10. Predict the alkenes that would be formed in the following reactions and identify the major alkenes 

(i) 

Br CH3

NaOEt

EtOH
 

(ii) 
NaOEt

EtOH
2-chloro-2-methylbutane   

11. Explain why the dipole moment of chlorobenzene is lower than that of cyclohexyl chloride? 

 

LONG ANSWER QUESTIONS 
 

ELECTRO CHEMISTRY 

1. State and Explain Kohlrausch‘s law of Independent migration of icons and its applications? 

2. (a) What is electrolysis? 

 (b) State faraday‘s first and second law of electrolysis? 

 (c) A solution of CuSO4 is electrolyzed for 10 minutes with a current of 1.5 amperes. What is the mass of 

Copper deposited at the Cathode. 

3. What are electrochemical cells? How are they constructed? Explain the working of the Daniel cell? 

4. (a) How is E  cell related mathematically to the equilibrium constant cK  of the cell reaction? 

 (b) How is Gibbs energy (G) related to the cell emf (E) mathematically? 

5. (a) What is Nernst equation? Write the equation for an electrode with electrode reaction 

   nM aq ne M s   . 

 (b) Write the Nernst equation for the EMF of the cell      2Ni s Ni aq / / Ag aq Ag  . 

 

CHEMICAL KINETICS  

1. (a) What is Arrhenius equation? Derive the equations for the half life value of zero and first order reaction? 

 (b) A first order reaction is found to have a rate constant 14 1k 5.5 10 s   . Find the half life of the 

reaction? 
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2. (a) What is order of reaction and molecularly of the reaction. 

 (b) How order of reaction is different from the molecularity of a reaction. Give examples of first order and 

second order reactions. 

3. (a) Explain the effect of temperature and catalyst on the rate of reaction. 

 (b) Name one bimolecular and one tri molecular gaseous reaction. 

4. (a) Give the rate equation and half life for zero and first order reactions. 

 (b) For a first order reaction show that time required for 99%  completion is twice the time required for the 

completion of 90% of reaction. 

 

p-BLOCK ELEMENTS 

1. (a) How is ammonia manufactured by Haber‘s process with a neat diagram 

 (b) Explain the reaction of ammonia with 

 (a) ZnSO4 (b) CuSO4 (c) AgCl (d) FeCl3 

2. How is nitric acid manufactured by ostwald‘s process? How does it react with following? 

 (a) Copper (b) Zn  (c) 8S   (d) 4P  

3. (a) How is Ozone prepared from oxygen? 

 (b) Explain its reaction with (i) C2H4   (ii) KI  (iii) Hg  (iv) Pbs  (v) Ag 

4. (a) How is chlorine prepared in the laboratory by deacon‘s method? 

 (b) How does it react with the following  

 (a) Iron  (b) Iodine (c) H2S  (d) Na2SO3 (e) hot conc NaOH     (f) acidified FeSO4 

5. (a) How is chlorine prepared by electrolytic method? 

 (b) Explain its reaction with  (a) NaOH   (b) NH3 under different conditions 

6. (a) Explain structure of XeF4, XeF6 and XeOF4 

(b) How are Xenon fluorides XeF2, XeF4 and XeF6 obtained 

7. (a) Arrange the hydrides of group-15 elements in the increasing order of basic strength and decreasing 

order of reducing character. 

 (b) Ammonia is a good complexing agent. Explain with an example. 

 

ORGANIC CHEMISTRY 

1. (a) Explain  

(i) Cannizaro reaction (ii) Decarboxylation (iii) Aldol condensation (iv) Cross aldol condensation 

(b) Explain the acidic nature of phenols and compare it with that of alcohols. 

2. Explain the following with one example. 

 (i) Esterification  (ii) Swart reaction  (iii) Hell volhard – Zelinsky reaction   

(iv) Aldol condensation (v) Diazotization  (vi) Williamson‘s synthesis  

3. Explain the following with one example  

 (a) Reimer – Tiermann reaction (b) Kolbe‘s reaction   (c) Wurtz fitting reaction  (d) fitting reaction  

4. Explain the following with one example  

(a) esterification reaction  (b) Williamson synthesis 

 (c) Hoff mann bromamide degradation (d) Gabriel Pthalamide synthesis (e) Gatterman reaction 
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5. Write any two methods of preparation of Phenol. Give their corresponding equations. 

6. (a) Explain the preparation of ethyl alcohol from molasses? 

(b) How does ethylalcohol react with the following? Write equations. 

 (i) Matallic Na  (ii) CH3COOH  (iii) CH3MgI  (iv) Conc.H2SO4 at 170
0  

C 

7. (a) Explain SN
1
 and SN

2
 reactions with mechanism?  

 (b) What happens when n-butyl chloride is treated with alc.kOH 

 (c) What happens when bromo benzene is treated with Mg in presence of dry ether. 

8. Explain the following conventions  

 (1) Propene to propanol    (2) Ethanol to but-1-yne   

(3) 1-Bromopropane to 2-Bromo propane  (4) Aniline to chloro bezene  

(5) Benzyl chloride to Benzyl alcohol   (6) Ethyl magnesium bromide to propanol  

(7) 2-butanone to 2-butanol    (8) Acetic acid to acetyl chloride  
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Total No. of Questions - 26                     Reg. 

Total No. of Printed Pages - 2                      No. 

Part - III 

CHEMISTRY, Paper II 

I.P.E BOARD MODEL PAPER-I 

(English Version) 

Time : 3 Hours                       Max. Marks : 60 

 

SECTION – A 

Answer all questions. 

Each question carries 2 marks. 

All are very short answer type questions.                10×2 = 20  Marks  

 

1. What are the characteristics (a, b, c and  ,  ,   values) in a tetragonal system? 

2. Classify the following solid as ionic, metallic, molecular, covalent network or amorphous. 

 (i) Si   (ii) Rb   (iii) I2  (iv) LiBr  

3. State Henry‘s law. 

4. Calculate the amount of benzoic acid  6 5C H COOH  required for preparing 250 mL of 0.15 M solution of 

methanol. 

5. Name the dispersed phase and dispersed medium in the following systems (i) fog (ii) smoke 

6. What is nitrolim? How it is formed? 

7. Explain the shape of 4XeF  on the basis of VSEPR theory. 

8. Write the systematic names of the following. 

 (i)  
2

K Ag CN       (ii)  3 33
Co NH Cl     

9. What happened when D-glucose is treated with the following reagents. 

 (i) HI   (ii) Bromine water 

10. What is Williamson‘s synthesis? Give equation. 

 

SECTION – B 

Answer any six questions. 

Each question carries 4 marks. 

All are short answer type questions.                   6×4 = 24  Marks 

 

11. Explain Schottky defect and frenkel defect in Solids? 

12. What are lyophilic and lyophobic sols? Compare the two terms in terms of stability and reversibility? 

13. What is ideal solution? Calculate the mole fraction of H2SO4 in a solution containing 98% H2SO4 by mass? 
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14. How is chlorine obtained in the laboratory? How does it react with the following? 

 (a) Cold. dil NaOH (b) excess 3NH   (c) KI 

15. What is lanthanoid contraction? What are the consequences of lanthanide contraction? 

16. What are nucleic acids ? Mention their  two important functions. 

17. In the following pairs of halogen compounds, which compound undergoes faster in 1SN   reactions. 

(i) 

  

Cl

 

and

Cl

  

 

(ii) 

 
Cl and

 
 

Cl

 

18. Ethanol with 2 4H SO   at 443 K forms ethane while at 413K it forms ethoxy ethane. Explain the mechanism? 

19. How does ethylalcohol react with the following? Write equations. 

 (i) Matallic Na  (ii) CH3COOH  (iii) CH3MgI  (iv) Conc.H2SO4 at 170
0  

C 

20. How are Xenon fluorides XeF2, XeF4 and XeF6 obtained 

21. Using IUPAC norms write the systematic names of the following. 

 (a)  3 36
Co NH Cl     (b)   

3

2 6
Ti H O

   (c)  24NiCl


  (d)    3 2 32
Pt NH Cl NH CH C     

22. Give the construction and working of a standard hydrogen electrode with a neat diagram. 

 

SECTION – C 

Answer any two of the following. 

Each question carries 8 marks. 

All are long answer type questions.                   2×2 =16  Marks 

23. (a) How is Ozone prepared from oxygen? Explain its reaction with (i) C2H4   (ii) KI  (iii) Hg  (iv) Pbs   

 (b) How is ammonia manufactured by Haber‘s process? Explain. 

24. Describe the following: 

 (i) acetylation    (ii) cannizaro reaction 

 (iii) cross aldol condensation  (iv) decarboxylation 

25. (a) State and Explain Kohlrausch‘s law of Independent migration of icons and its applications? 

 (b) What is Arrhenius equation? Derive the equations for the half life value of zero and first order reaction? 

26. (a) A solution of CuSO4 is electrolyzed for 10 minutes with a current of 1.5 amperes. What is the mass of 

Copper deposited at the Cathode. 

 (b) What is order of reaction and molecularly of the reaction. 
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Total No. of Questions - 26                     Reg. 

Total No. of Printed Pages - 2                      No. 

Part - III 

CHEMISTRY, Paper II 

I.P.E BOARD MODEL PAPER-II 

(English Version) 

Time : 3 Hours                       Max. Marks : 60 

 

SECTION – A 

Answer all questions. 

Each question carries 2 marks. 

All are very short answer type questions.                10×2 = 20  Marks 

 

1. State Raoult‘s law. 

2. Define osmotic pressure. 

3. What is meant by Frenkel and Schottky defect? 

4. What are F-centers? 

5. State Hardy-Schulze rule? 

6. What is tailing of mercury. Explain? 

7. List out the uses of neon? 

8. Calculate EAN of central metal ion in  3 24
Co NH Cl


 
   ion. 

9. What is Zwitter ion ? Give an example. 

10. How is aspirin is prepared? Give equation. 

 

SECTION – B 

Answer any six questions. 

Each question carries 4 marks. 

All are short answer type questions.                   6×4 = 24  Marks 

 

11. Derive Bragg‘s equation. 

12. (a) Define gold number. 

 (b) Explain the formation of micelle. 

13. Give any four differences between physisorption and chemisorption. 

14. Write the names and formulae of the oxo acids of chlorine. 

15. What are the characteristics properties of transition elements? 

16. (a) Write any one method of preparation of glucose. Write the equation. 

 (b) What are amino acids? Give two examples? 
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17. Explain 1SN  and 2SN  reactions? 

18. Compare the basicity of the following in gaseous and in aqueous state and arrange them in increasing 

 order of basicity? 

    3 2 3 32 3
CH NH , CH NH, CH N  and 3NH  

19. Explain Werner‘s theory of co-ordination compounds with suitable examples? 

20. Explain the structure of 
4XeF , 

6XeF  and 
4XeOF  

21. The standard emf of Danlell cell is 1.1 V. Calculate the standard Gibbs energy for the cell reaction 

       2 2Zn s Cu aq Zn aq Cu s     

22. Write the products of the following 

(A) 

OC2H5
HBr

 

(B) 

OC2H5 Conc. H
2
SO

4

Conc. HNO
3

 

 

SECTION – C 

Answer any two of the following. 

Each question carries 8 marks. 

All are long answer type questions.                   2×2 =16  Marks 

 

23. How is nitric acid manufactured by ostwald‘s process? How does it react with following? 

 (a) Copper (b) Zn  (c) 8S   (d) 4P  

24. Explain the following with one example  

 (a) Reimer – Tiermann reaction  

 (b) Hoff mann bromamide degradation  

 (c) Aldol condensation   

 (d) Williamson synthesis 

25. (a) State faraday‘s first and second law of electrolysis? 

 (b) A first order reaction is found to have a rate constant 14 1k 5.5 10 s   . Find the half life of the 

reaction? 

26. (a) Write the Nernst equation for the EMF of the cell. 

      
2

s aq aqNi | Ni || Ag | Ag   

 (b) (i) How is Gibbs energy (G) related to the cell emf (E) mathematically? 

 (ii) Give examples of first and second order reactions. 

 


