A Guide Book of Chemistry

for General Degree Course
Under CBCS

Volume-III

Dr. N. K. Mridha, Msc. PhD.

Assistant Professor, Department of Chemistry
Gour Mahavidyalaya, Malda, WB



First Published April 2021
© Author

All rights reserved. No part of this publication may be reproduced or
transmitted in any form or by any means without prior permission of the
Author and/or the Publisher.

ISBN 978-81-89322-03-8

Published By
Sanjay Bhadra for
Nandanik
10/2A, Tamer Lane, Kolkata 700 009

Cover lllustrated By
Syed Abdul Halim

Typeset By
LTM Graphics
Baruipur, Kolkata-700 144
Call : 9830490460



Preface

TSP (UGC) SIeetifre CBCS 2Na5@s 20 5 e (A0S SARGaca
fafen fefamterca bie] 2eacR | AR ffen e setre
B.Sc. (ST @ &« (B.Sc. Generic Course) (% T2TF
32 f2Ta (A Guide Book of Chemistry, Volume—III) 33/ isi*!
4l 2ACE | CBCS A@ S (S1e PR € (&1 TR
Arared, sifafes e @k Tee MCQ (Msal ZCACR | 4364
ALF AP Tol) S AW T ST & A 7 @R FRM
SIgE RfeTs] TERE SR S SR Fowel | I36 AR o
(Me=E R Samsis T3 wowy GIE! Ao weeifire!
FCAC2A ©F G WS SPRY Geam iz | 2 e ey e
GAM S (MG TRIRVIETER S T3 TP FqPA TZCF O
AR TR & | 9RIeIS I207 TVl @ 7K @R A
FRONACAT (G S M Jal € 13 Fenl ot ot @ Fyanr a0
TP FTEAIfTS! FCACE IR O 0z SN e | 326 it
Gy NPT HRCIIANS FCACRA S sl S 2 Fol (0 8
&l =[P (A N2 | O Wit FICz S apoe | A= 726 3
SR 67 T BTl G SIS -SRI PRI STSIces ToF | o
3357 Tl F0H AFA QG-TA! IR SIoRF-SIABIH T 2P
o I T | =l 12q T I @ T B ARl
e ©i2 ® ETIFOR AW GIiE G3R SId 0z S Hadl |

TF fees A
SHPEEIT et
e e, (e sl






Foreword

Chemistry book of Bengali version under CBCS syllabus
at the undergraduate level is rare. So the students of
undergraduate in Bengali medium will be highly benefited
studying this book. The general impression I get is that it is a
lucid good book which has been written with special care. Let
me congratulate to the author for being able to undertake and
complete with excellent are difficult job in Bengali version.
This text book written in Bengali should become the preferred
text for undergraduate level.

Dr. Shubhamoy Chowdhury
Professor
Head, Department of Chemistry

University of Gour Banga
Malda - 732103
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Syllabus for 3rd Semester

1. UGB Semester — I11
CEMGT-3 Theory:
Chemical Energetics, Equilibria, Functional Group Chemistry,
Organometallic
Chemistry 4 Credit
Physical Chemistry — I1

1. Chemical Energetics (13L)

a. Intensive and extensive variables; state and path functions;
isolated, closed and open systems; zeroth law of thermodynamics;
Concept of heat, work, internal energy and statement of first law;
enthalpy, H; relation between heat capacities, calculations of q, w, U
and H for reversible, irreversible and free expansion of gases

b. Standard states; Heats of reaction; enthalpy of formation of
molecules and ions and enthalpy of combustion and its applications;
Laws ofthermochemistry; bond energy, bond dissociation energy and
resonance energy from thermochemical data, Kirchhoff’s equations
and effect of pressure on enthalpy of reactions; Adiabatic flame
temperature; explosion temperature c. Statement of the second law of
thermodynamics; Concept of heat reservoirs and heat engines; Carnot
cycle; Physical concept of Entropy; Carnot engine, refrigerator and
efficiency; Entropy change of systems and surroundings for various
processes and transformations; Auxiliary state functions (G and A)
and Criteria for spontaneity and equilibrium.

2. Chemical Equilibrium: (8L)

Thermodynamic conditions for equilibrium, degree of advancement;
Variation of free energy with degree of advancement; Equilibrium
constant and standard Gibbs free energy change; Definitions of



KP, KC and KX and relation among them; van’t Hoff’s reaction
isotherm, isobar and isochore from different standard states; Shifting
of equilibrium due to change in external parameters e.g. temperature
and pressure; variation of equilibrium constant with addition to inert
gas; Le Chatelier’s principle

3. Ionic Equilibria: (9L)

Strong, moderate and weak electrolytes, degree of ionization, factors
affecting degree of ionization, ionization constant and ionic product
of water; lonization of weak acids and bases, pH scale, common ion
effect; Salt hydrolysis-calculation of hydrolysis constant, degree of
hydrolysis and pH for different salts; Buffer solutions; Solubility
and solubility product of sparingly soluble salts — applications of
solubility product principle

Organic Chemistry-II

Functional group approach for the following reactions (preparations
& reactions) to be studied in context to their structures.
1. Aromatic Hydrocarbons (7L)

Benzene: Preparation: from phenol, by decarboxylation, from
acetylene, from benzene sulphonic acid. Reactions: electrophilic
substitution (general mechanism); nitration (with mechanism),
halogenations (chlorination and bromination), sulphonation and
Friedel-Craft’s reaction (alkylation and acylation) (up to 4 carbons
on benzene); side chain oxidation of alkyl benzenes (up to 4 carbons
on benzene).

2. Organometallic Compounds (4L)
Introduction; Grignard reagents: Preparations (from alkyl and aryl
halide);
concept of umpolung; Reformatsky reaction.

3. Aryl Halides (4L)

Preparation: (chloro-, bromo- and iodobenzene): from phenol,
Sandmeyer reactions. Reactions (Chlorobenzene): nucleophilic
aromatic substitution (replacement by —OH group) and effect of
nitro substituent (activated nucleophilic substitution).



4. Alcohols, Phenols and Ethers (8L)
a. Alcohols: (up to 5 Carbons). Preparation: 1°-, 2°- and 3°- alcohols:
using Grignard reagent, reduction of aldehydes, ketones, carboxylic
acid and esters; Reactions: With sodium, HX (Lucas test), oxidation
(alkaline KMnO4, acidic dichromate, concentrated HNO3);
Oppenauer oxidation;
b.Diols: Preparation (with OsO4); pinacol- pinacolone rearrangement
(with mechanism) (with symmetrical diols only).
c. Phenols: Preparation: cumene hydroperoxide method, from
diazonium salts; acidic nature of phenols; Reactions: electrophilic
substitution: nitration and halogenations; Reimer-Tiemann reaction,
Houben—Hoesch condensation, Schotten—Baumann reaction, Fries
rearrangement and Claisen rearrangement. d.Ethers: Preparation:
Williamson’s ether synthesis; Reaction: cleavage of ethers with HI.

5. Carbonyl Compounds (7L)

Aldehydes and Ketones (aliphatic and aromatic): (Formaldehye,
acetaldehyde, acetone and benzaldehyde): Preparation: from
acid chlorides, from nitriles and from Grignard reagents; general
properties of aldehydes and ketones; Reactions: with HCN, ROH,
NaHSO3, NH2-G derivatives and with Tollens’ and Fehling’s
reagents; iodoform test; aldol condensation (with mechanism);
Cannizzaro reaction (with mechanism), Wittig reaction, benzoin
condensation; Clemmensen reduction, Wolff-Kishner reduction and
Meerwein-PondorffVerley (MPV)

2. Calcutta University Semester — 111

CC3/GE 3: (Credits: Theory-04, Practicals-02)
Theory: 60 Lectures
Chemical Bonding and Molecular Structure
Ionic Bonding:
General characteristics of ionic bonding. Energy considerations
in ionic bonding, lattice energy and solvation energy and their
importance in the context of stability and solubility of ionic
compounds. Statement of Born-Landé equation for calculation of
lattice energy, BornHaber cycle and its applications, polarizing
power and polarizability. Fajan’s rules, ionic character in covalent



compounds, bond moment, dipole moment and percentage ionic
character.
Covalent bonding: VB Approach: Shapes of some inorganic
molecules and ions on the basis of VSEPR and hybridization with
suitable examples of linear, trigonal planar, square planar, tetrahedral,
trigonal bipyramidal and octahedral arrangements.
Concept of resonance and resonating structures in various inorganic
and organic compounds.
MO Approach: Rules for the LCAO method, bonding and
antibonding MOs and their characteristics for s-s, s-p and p-p
combinations of atomic orbitals, nonbonding combination of
orbitals, MO treatment of homonuclear diatomic molecules of 1st
and 2nd periods. (including idea of s- p mixing) and heteronuclear
diatomic molecules such as CO, NO and NO+.
Comparison of VB and MO approaches.
Comparative study of p-block elements:
Group trends in electronic configuration, modification of pure
elements, common oxidation states, inert pair effect, and their
important compounds in respect of the following groups of elements:
1) B-Al-Ga-In-T1
i) C-Si-Ge-Sn-Pb
iii) N-P-As-Sb-Bi
iv) 0O-S-Se-Te
V) F-CI-Br-1
Transition Elements (3d series)
General group trends with special reference to electronic
configuration, variable valency, colour, magnetic and catalytic
properties, ability to form complexes and stability of various
oxidation states (Latimer diagrams) for Mn, Fe and Cu. Lanthanoids
and actinoids: Electronic Configurations, oxidation states,
colour, magnetic properties, lanthanide contraction, separation of
lanthanides (ion exchange method only).
Coordination Chemistry
Werner’s coordination theory, Valence Bond Theory (VBT): Inner
and outer orbital complexes of Cr, Fe, Co, Ni and Cu (coordination
numbers 4 and 6). Structural and stereoisomerism in complexes with



coordination numbers 4 and 6. Drawbacks of VBT. IUPAC system
of nomenclature

ELECTROCHEMISTRY
1.Ionic Equilibria
Strong, moderate and weak electrolytes, degree of ionization, factors
affecting degree of ionization, ionization constant and ionic product
of water; lonization of weak acids and bases, pH scale, common ion
effect; Salt hydrolysis-calculation of hydrolysis constant, degree of
hydrolysis and pH for different salts; Buffer solutions; Solubility
and solubility product of sparingly soluble salts — applications of
solubility product principle
2) Conductance
Conductance, cell constant, specific conductance and molar
conductance; Variation of specific and equivalent conductance
with dilution for strong and weak electrolytes; Kohlrausch’s law of
independent migration of ions; Equivalent and molar conductance
at infinite dilution and their determination for strong and weak
electrolytes; Ostwald’s dilution law; Application of conductance
measurement (determination of solubility product and ionic product
of water); Conductometric titrations (acid-base) Transport Number
and principles Moving-boundary method
3) Electromotive force
Faraday’s laws of electrolysis, rules of oxidation/reduction of ions
based on half-cell potentials, applications of electrolysis in metallurgy
and industry; Chemical cells, reversible and irreversible cells with
examples; Electromotive force of a cell and its measurement, Nernst
equation; Standard electrode (reduction) potential; Electrochemical
series; Concentration cells with and without transference, liquid
junction potential; pH determinationusing hydrogen electrode and
quinhydrone; Qualitative discussion of potentiometric titrations
(acid-base, redox, precipitation)
Aromatic Hydrocarbons
Benzene: Preparation: from phenol, by decarboxylation, from
acetylene. Reactions: electrophilic substitution reaction (general
mechanism); nitration (with mechanism), halogenations (chlorination
and bromination), and Friedel-Crafts reaction (alkylation and



acylation) (up to 4 carbons on benzene).
Organometallic Compounds

Introduction; Grignard reagents: Preparations (from alkyl and aryl
halide); Reformatsky reaction.

Aryl Halides
Preparation: (chloro- and bromobenzene): from phenol, Sandmeyer
reactionand effect of nitro substituent (activated nucleophilic
substitution

3. Burdwan University Semester — I11

Discipline 1 (Chemistry): CC-1C (Theo) 4 Credits
Course Title: Chemical energetic, equilibria, organic chemistry
Physical Chemistry
1.Chemical Energetics
a. Intensive and extensive properties; state and path functions;
isolated, closed and open systems; zeroth law of thermodynamics;
Concept of heat, work, internal energy and statement of first law;
enthalpy, H; relation between heat capacities, calculations of q, w, U

and H for reversible, irreversible and free expansion of gases
b. Standard states; Heats of reaction; enthalpy of formation of
molecules and ions and enthalpy of combustion and its applications;
Laws of thermochemistry; bond energy, bond dissociation energy
and lattice energy from thermochemical data, Kirchhoff’s equations
and effect of pressure on enthalpy of reactions; Adiabatic flame
temperature; explosion temperature
c. Statement of the second law of thermodynamics; Concept of
heat reservoirs and heat engines; Carnot cycle; Physical concept
of Entropy; Carnot engine, refrigerator and efficiency; Entropy
change of systems and surroundings for various processes and
transformations; Auxiliary state functions (G and A) and Criteria for
spontaneity and equilibrium.

2. Chemical Equilibrium:
a. Thermodynamic conditions for equilibrium, degree of
advancement; Variation of free energy with degree of advancement;
Equilibrium constant and standard Gibbs free energy change;
Definitions of KP, KC and KX and relation among them; van’t



Hoff’s reaction isotherm, isobar and isochore from different standard
states; Shifting of equilibrium due to change in external parameters
e.g. temperature and pressure; variation of equilibrium constant with
addition to inert gas; Le Chatelier’s principle

3.Ionic Equilibria: a. Strong, moderate and weak electrolytes, degree
of ionization, factors affecting degree of ionization, ionization
constant and ionic product of water; lonization of weak acids and
bases, pH scale, common ion effect; Salt hydrolysis-calculation
of hydrolysis constant, degree of hydrolysis and pH for different
salts; Buffer solutions; Solubility and solubility product of sparingly
soluble salts — applications of solubility product principle.

Organic Chemistry

Functional group app roach for the following reactions (preparations
& reactions) to be studied in context to their structures.

1.Aromatic Hydrocarbone

Benzene: Preparation: from phenol, by decarboxylation, from
acetylene, from benzene sulphonic acid. Reactions: electrophilic
substitution (general mechanism); nitration (with mechanism),
halogenations (chlorination and bromination), sulphonation and
Friedel-Craft’s reaction (alkylation and acylation) (up to 4 carbons
on benzene); side chain oxidation of alkyl benzenes (up to 4 carbons
on benzene).

2.0rganometallic

Compounds Introduction; Grignard reagents: Preparations (from
alkyl and aryl halide); concept of umpolung; Reformatsky reaction.
3. Aryl Halides Preparation: (chloro-, bromo- and iodobenzene):
from phenol, Sandmeyer reactions. Reactions (Chlorobenzene):
nucleophilic aromatic substitution (replacement by —OH group) and
effect of nitro substituent (activated nucleophilic substitution).

4. Alcohols, Phenols and Ethers a. Alcohols: (up to 5 Carbons).
Preparation: 1°-, 2°- and 3°- alcohols: using Grignard reagent,
reduction of aldehydes, ketones, carboxylic acid and esters;
Reactions: With sodium, HX (Lucas test), oxidation (alkaline
KMnO4, acidic dichromate, concentrated HNO3); Oppenauer
oxidation; b. Diols: Preparation (with OsO4); pinacol- pinacolone



rearrangement (with mechanism) (with symmetrical diols only).
c. Phenols: Preparation: cumene hydroperoxide method, from
diazonium salts; acidic nature of phenols; Reactions: electrophilic
substitution: nitration and halogenations; Reimer -Tiemann reaction,
Houben—Hoesch condensation, Schotten —Baumann reaction, Fries
rearrangement and Claisen rearrangement. d. Ethers: Preparation:
Williamson’s ether synthesis; Reaction: cleavage of ethers with HI.
5. Carbonyl Compounds

Aldehydes and Ketones (aliphatic and aromatic): (Formaldehye,
acetaldehyde, acetone and benzaldehyde): Preparation: from
acid chlorides, from nitriles and from Grignard reagents; general
properties of aldehydes and ketones; Reactions: with HCN, ROH,
NaHSO3, NH2-G 17 derivatives and with Tollens’ and Fehling’s
reagents; iodoform test; aldol condensation (with mechanism);
Cannizzaro reaction (with mechanism), Wittig reaction, benzoin
condensation; Clemmensen reduction, Wolff- Kishner reduction and
Meerwein-Pondorff- Verley (MPV) reduction.

4.West Bengal State University SEMESTER-III

CEMACORO5T: PHYSICAL CHEMISTRY-II
(Credits: Theory-04, Practicals-02)
Theory: 60 Lectures Marks: 50

Transport processes (15 Lectures) Marks: 14
Fick®s law:
Flux, force, phenomenological coefficients & their inter-relationship
(general form), different examples of transport properties
Viscosity:
General features of fluid flow (streamline flow and turbulent flow);
Newton™s equation, viscosity coefficient; Poiseuille™s equation;
principle of determination of viscosity coefficient of liquids by
falling sphere method; Temperature variation of viscosity of liquids
and comparison with that of gases
Conductance and transport number:
Ton conductance; Conductance and measurement of conductance,
cell constant, specific conductance, equivalent conductance and
molar conductance; Variation of specific and equivalent conductance



with dilution for strong and weak electrolytes; Kohlrausch's law of
independent migration of ions; Equivalent and molar conductance
at infinite dilution and their determination for strong and weak
electrolytes; Debye —Huckel theory of lon atmosphere (qualitative)-
asymmetric effect, relaxation effect and electrophoretic effect;
Ostwald's dilution law; lonic mobility; Application of conductance
measurement (determination of solubility product and ionic product
of water); Conductometric titrations

Transport number, Principles of Hittorf™s and Moving-boundary
method; Wien effect, Debye-Falkenhagen effect, Waldens rule

Applications of Thermodynamics — I
(25 Lectures) Marks: 20
Partial properties and Chemical potential:
Chemical potential and activity, partial molar quantities, relation
between Chemical potential and Gibbs“ free energy and other
thermodynamic state functions; variation of Chemical potential (L)
with temperature and pressure; Gibbs-Duhem equation; fugacity
and fugacity coefficient; Variation of thermodynamic functions for
systems with variable composition; Equations of states for these
systems, Change in G, S, H and V during mixing for binary solutions
Chemical Equilibrium:
Thermodynamic conditions for equilibrium, degree of advancement;
van't Hoff's reaction isotherm (deduction from chemical potential);
Variation of free energy with degree of advancement; Equilibrium
constant and standard Gibbs“ free energy change; Definitions of KP,
KC and KX; van't Hoff's reaction isobar and isochore from different
standard states; Shifting of equilibrium due to change in external
parameters e.g. temperature and pressure; variation of equilibrium
constant with addition to inert gas; Le Chatelier's principle and its
derivation
Nernst™s distribution law; Application- (finding out Keq using
Nernst dist law for KI+I12 = KI3 and dimerization of benzene)
Chemical potential and other properties of ideal substances- pure
and mixtures:
a) Pure ideal gas-its Chemical potential and other thermodynamic

Chemistry Vol. ITI-2



functions and their changes during a change of Thermodynamic
parameters of mixing; Chemical potential of an ideal gas in an ideal
gas mixture; Concept of standard states and choice of standard states
of ideal gases

b) Condensed Phase — Chemical potential of pure solid and pure
liquids, Ideal solution — Definition, Raoult™s law; Mixing properties
of ideal solutions, chemical potential of a component in an ideal
solution; Choice of standard states of solids and liquids Foundation
of Quantum Mechanics (20 Lectures) Marks: 16

Beginning of Quantum Mechanics:

Black-body radiation and Planck®s theory of radiation; Light as
particles: photoelectric and Compton effects; electrons as waves;
Wave-particle duality: de Broglie hypothesis, Uncertainty relations
(without proof)

Wave function:

Schrdédinger time-independent equation; nature of the equation,
acceptability conditions imposed on the wave functions and
probability interpretations of wave function; Orthogonal and normal
functions; Schmidt“s orthogonalization

Concept of Operators:

Elementary concepts of operators, eigenfunctions and eigenvalues;
Linear operators; Commutation of operators, commutator and
uncertainty relation; Expectation value; Hermitian operator;
Postulates of Quantum Mechanics; General structure of Schrodinger
equation (S.E.) and time dependency; Stationary state

Particle in a box:

Setting up of S.E. for one-dimensional well and its solution;
Comparison with free particle eigenfunctions and eigenvalues.
Properties of PB wave functions (normalisation, orthogonality,
probability distribution); Expectation values of x, X2 , px and px
2 and their significance in relation to the uncertainty principle;
Extension of the problem to two and three dimensions and the
concept of degenerate energy levels; Accidental degeneracy

Simple Harmonic Oscillator: setting up of the Schrodinger stationary
equation, energy expression (without derivation), expression of
wave function for n = 0 and n = 1 (without derivation) and their



characteristic features

5. Kalyani University CHEMGT-3

Theory: Chemical Energetics, Equilibria,
Organic Chemistry-11 4 Credit
Physical Chemistry - II
1. Chemical Energetics (12L)
a. Intensive and extensive variables; state and path functions;
isolated, closed and open systems; zeroth law of thermodynamics;
Concept of heat, work, internal energy and statement of first law;
enthalpy, H; relation between heat capacities, calculations of q, w, U
and H for reversible, irreversible and free expansion of gases
b. Standard states; Heats of reaction; enthalpy of formation of
molecules and ions and enthalpy of combustion and its applications;
Laws of thermochemistry; bond energy, bond dissociation energy
and resonance energy from thermochemical data, Kirchhoff’s
equations and effect of pressure on enthalpy of reactions; Adiabatic
flame temperature; explosion temperature
c. Statement of the second law of thermodynamics; Concept of
heat reservoirs and heat engines; Carnot cycle; Physical concept
of Entropy; Carnot engine, refrigerator and efficiency; Entropy
change of systems and surroundings for various processes and
transformations; Auxiliary state functions (G and A) and Criteria for
spontaneity and equilibrium.
2. Chemical Equilibrium: (9L)
Thermodynamic conditions for equilibrium, degree of advancement;
Variation of free energy with degree of advancement; Equilibrium
constant and standard Gibbs free energy change; Definitions of
KP, KC and KX and relation among them; van’t Hoff’s reaction
isotherm, isobar and isochore from different standard states; Shifting
of equilibrium due to change in external parameters e.g. temperature
and pressure; variation of equilibrium constant with addition to inert
gas; Le Chatelier’s principle
3. Ionic Equilibria: (9L)
Strong, moderate and weak electrolytes, degree of ionization, factors
affecting degree of ionization, ionization constant and ionic product



of water; lonization of weak acids and bases, pH scale, common ion
effect; Salt hydrolysis-calculation of hydrolysis constant, degree of
hydrolysis and pH for different salts; Buffer solutions; Solubility
and solubility product of sparingly soluble salts — applications of
solubility product principle

Organic Chemistry - 11

Functional group approach for the following reactions (preparations
& reactions) to be studied in context to their structures.

1. Aromatic Hydrocarbons (7L)

Benzene: Preparation: from phenol, by decarboxylation, from
acetylene, from benzene sulphonic acid. Reactions: electrophilic
substitution (general mechanism); nitration (with mechanism),
halogenations (chlorination and bromination), sulphonation and
Friedel-Craft’s reaction (alkylation and acylation) (up to 4 carbons
on benzene); side chain oxidation of alkyl benzenes (up to 4 carbons
on benzene).

2. Organometallic Compounds (4L)

Introduction; Grignard reagents: Preparations (from alkyl and aryl
halide); concept of umpolung; Reformatsky reaction.

3. Aryl Halides (4L)

Preparation: (chloro-, bromo- and iodobenzene): from phenol,
Sandmeyer reactions. Reactions (Chlorobenzene): nucleophilic
aromatic substitution (replacement by —OH group) and effect of
nitro substituent (activated nucleophilic substitution).

4. Alcohols, Phenols and Ethers (8L)

a. Alcohols: (up to 5 Carbons). Preparation: 1°-, 2°- and 3°-
alcohols: using Grignard reagent, reduction of aldehydes, ketones,
carboxylic acid and esters; Reactions: With sodium, HX (Lucas
test), oxidation (alkaline KMnO,, acidic dichromate, concentrated
HNO,); Oppenauer oxidation;

b. Diols: Preparation (with OsO,); pinacol- pinacolone rearrangement
(with mechanism) (with symmetrical diols only).

c. Phenols: Preparation: cumene hydroperoxide method, from
diazonium salts; acidic nature of phenols; Reactions: electrophilic
substitution: nitration and halogenations; Reimer-Tiemann reaction,



Houben—Hoesch condensation, Schotten—Baumann reaction, Fries
rearrangement and Claisen rearrangement.

d. Ethers: Preparation: Williamson’s ether synthesis; Reaction:
cleavage of ethers with HI.

5. Carbonyl Compounds (7L)

Aldehydes and Ketones (aliphatic and aromatic): (Formaldehye,
acetaldehyde, acetone and benzaldehyde): Preparation: from
acid chlorides, from nitriles and from Grignard reagents; general
properties of aldehydes and ketones; Reactions: with HCN, ROH,
NaHSO,, NH2-G derivatives and with Tollens’ and Fehling’s
reagents; iodoform test; aldol condensation (with mechanism);
Cannizzaro reaction (with mechanism), Wittig reaction, benzoin
condensation; Clemmensen reduction, Wolff-Kishner reduction and
Meerwein-Pondorff-Verley (MPV) reduction.

DSC : PAPER -3

SOLUTIONS, PHASE EQUILIBRIA, CONDUCTANCE,
ELECTROCHEMISTRY & FUNCTIONAL GROUP
ORGANIC CHEMISTRY-II
(Credits: Theory-04, Practicals-02) Theory: 60 Lectures
6. North Bengal University CHEMGT-3
Section A: Physical Chemistry-2 (30 Lectures)
Solutions
Thermodynamics of ideal solutions: Ideal solutions and Raoult’s law,
deviations from Raoult’s law — non-ideal solutions. Vapour pressure-
composition and temperature composition curves of ideal and
nonideal solutions. Distillation of solutions. Lever rule. Azeotropes.
Partial miscibility of liquids: Critical solution temperature; effect of
impurity on partial miscibility of liquids. Immiscibility of liquids-
Principle of steam distillation. Nernst distribution law and its

applications, solvent extraction. (8 Lectures)

Phase Equilibria

Phases, components and degrees of freedom of a system, criteria
of phase equilibrium. Gibbs Phase Rule and its thermodynamic
derivation. Derivation of Clausius — Clapeyron equation and its
importance in phase equilibria. Phase diagrams of one-component



systems (water and sulphur) and two component systems involving
eutectics, congruent and incongruent melting points (lead-silver,
FeCl,-H,0 and Na-K only). (8 Lectures)

Conductance

Conductivity, equivalent and molar conductivity and their variation
with dilution for weak and strong electrolytes. Kohlrausch law
of independent migration of ions. Transference number and its
experimental determination using Hittorf and Moving boundary
methods. lonic mobility. Applications of conductance measurements:
determination of degree of ionization of weak electrolyte, solubility
and solubility products of sparingly soluble salts, ionic product of
water, hydrolysis constant of a salt. Conductometric titrations (only
acidbase). (6 Lectures)

Electrochemistry

Reversible and irreversible cells. Concept of EMF of a cell.
Measurement of EMF of a cell. Nernst equation and its importance.
Types of electrodes. Standard electrode potential. Electrochemical
series. Thermodynamics of a reversible cell, calculation of
thermodynamic properties: AG, AH and AS from EMF data.
Calculation of equilibrium constant from EMF data. Concentration
cells with transference and without transference. Liquid junction
potential and salt bridge. pH determination using hydrogen electrode
and quinhydrone electrode. Potentiometric titrations -qualitative
treatment (acid-base and oxidation-reduction only). (8 Lectures)
Section B: Organic Chemistry-3 (30 Lectures)

Functional group approach for the following reactions (preparations
& reactions) to be studied in context to their structure. Carboxylic
acids and their derivatives Carboxylic acids (aliphatic and aromatic)
Preparation: Acidic and Alkaline hydrolysis of esters. Reactions:
Hell — Vohlard - Zelinsky Reaction. Carboxylic acid derivatives
(aliphatic): (Upto 5 carbons) Preparation: Acid chlorides,
Anhydrides, Esters and Amides from acids and their interconversion.
Reactions: Comparative study of nucleophilicity of acyl derivatives.
Reformatsky Reaction, Perkin condensation. (6 Lectures)

Amines and Diazonium Salts Amines (Aliphatic and Aromatic):
(Upto 5 carbons) Preparation: from alkyl halides, Gabriel’s



Phthalimide synthesis, Hofmann Bromamide reaction. Reactions:
Hofmann vs. Saytzeff elimination, Carbylamine test, Hinsberg test,
with HNO,, Schotten — Baumann Reaction. Electrophilic substitution
(case aniline): nitration, bromination, sulphonation.

Diazonium salts: Preparation: from aromatic amines. Reactions:
conversion to benzene, phenol, dyes. (6 Lectures)

Amino Acids, Peptides and Proteins: Preparation of Amino
Acids: Strecker synthesis using Gabriel’s phthalimide synthesis.
Zwitterion, Isoelectric point and Electrophoresis. Reactions
of Amino acids: ester of ~COOH group, acetylation of —NH,
group, complexation with Cu?* ions, ninhydrin test. Overview of
Primary, Secondary, Tertiary and Quaternary Structure of proteins.
Determination of Primary structure of Peptides by degradation
Edmann degradation (Nterminal) and C—terminal (thiohydantoin
and with carboxypeptidase enzyme). Synthesis of simple peptides
(upto dipeptides) by N-protection (tbutyloxycarbonyl and phthaloyl)
& Cactivating groups and Merrifield solid-phase synthesis. (10
Lectures)

Carbohydrates: Classification, and General Properties, Glucose
and Fructose (open chain and cyclic structure), Determination
of configuration of monosaccharides, absolute configuration of
Glucose and Fructose, Mutarotation, ascending and descending in
monosaccharides. Structure of disacharrides (sucrose, cellobiose,
maltose, lactose) and polysacharrides (starch and cellulose)
excluding their structure elucidation. (8 Lectures

7. Vidyasagar University DSC-1C(CC-3):

Solutions, Phase equilibrium, Conductance, Electrochemistry
& Functional Organic Chemistry
Credits 06
DSCICT: Solutions, Phase equilibrium, Conductance,
Electrochemistry & Functional Organic Chemistry Credits 04
Course Contents:
Section A: Physical Chemistry-2
Solutions
Thermodynamics of ideal solutions: Ideal solutions and Raoult’s law,



deviations from Raoult’s law —non-ideal solutions. Vapour pressure-
composition and temperature composition curves of ideal and non-
ideal solutions. Distillation of solutions. Lever rule. Azeotropes.
Partial miscibility of liquids: Critical solution temperature; effect of
impurity on partial miscibility of liquids. Immiscibility of liquids-
Principle of steam distillation. Nernst distribution law and its
applications, solvent extraction.

Phase Equilibrium

Equilibrium. Gibbs Phase Rule and its thermodynamic derivation.
Derivation of Clausius — Clapeyron equation and its importance in
phase equilibria. Phase diagrams of one-component systems (water
and sulphur) and two component systems involving eutectics,
congruent and incongruent melting points (lead-silver, FeCl,-H,0
and Na-K only).

Conductance

Conductivity, equivalent and molar conductivity and their variation
with dilution for weak and strong electrolytes. Kohlrausch law
of independent migration of ions. Transference number and its
experimental determination using Hittorf and Moving boundary
methods. lonic obility. Applications of conductance measurements:
determination of degree of ionization of weak electrolyte, solubility
and solubility products of sparingly soluble salts, ionic product of
water, hydrolysis constant of a salt. Conductometric titrations (only
acidbase).

Electrochemistry

Reversible and irreversible cells. Concept of EMF of a cell.
Measurement of EMF of a cell. Nernst equation and its importance.
Types of electrodes. Standard electrode potential. Electrochemical
series. Thermodynamics of a reversible cell, calculation of
thermodynamic properties: AG, AH and AS from EMF data.
Calculation of equilibrium constant from EMF data. Concentration
cells with transference and without transference. Liquid junction
potential and salt bridge. pH determination using hydrogen electrode
and quinhydrone electrode. Potentiometric titrations -qualitative
treatment (acid-base and oxidation-reduction only).



Section B: Organic Chemistry-3
Functional group approach for the following reactions (preparations
& reactions) to be studied in context to their structure.
Carboxylic acids and their derivatives
Carboxylic acids (aliphatic and aromatic) Preparation: Acidic and
Alkaline hydrolysis of esters. Reactions: Hell — Vohlard - Zelinsky
Reaction.
Carboxylic acid derivatives (aliphatic): (Upto S carbons)
Preparation: Acid chlorides, Anhydrides, Esters and Amides from
acids and their inter-conversion. Reactions: Comparative study of
nucleophilicity of acyl derivatives. Reformatsky Reaction, Perkin
condensation. Amines and Diazonium Salts
Amines (Aliphatic and Aromatic): (Upto 5 carbons)
Preparation: from alkyl halides, Gabriel’s Phthalimide synthesis,
Hofmann Bromamide reaction. Reactions: Hofmann vs. Saytzeff
elimination, Carbylamine test, Hinsberg test, with HNO,, Schotten
— Baumann Reaction. Electrophilic substitution (case aniline):
nitration, bromination, sulphonation. University
Diazonium salts:
Preparation: from aromatic amines.Reactions: conversion to
benzene, phenol, dyes.
Amino Acids, Peptides and Proteins:
Preparation of Amino Acids: Strecker synthesis using Gabriel’s
phthalimide  synthesis. Zwitterion, Isoelectric  point and
Electrophoresis. Reactions of Amino acids: ester of — COOH group,
acetylation of -NH, group, complexation with Cu** ions, ninhydrin
test. Overview of Primary, Secondary, Tertiary and Quaternary
Structure of proteins. Determination of Primary structure of
Peptides by degradation Edmann degradation (Nterminal) and
C—terminal (thiohydantoin and with carboxypeptidase enzyme).
Synthesis of simple peptides (upto dipeptides) by N-protection
(tbutyloxycarbonyl and phthaloyl) & Cactivating groups and
Merrifield solid-phase synthesis.
Carbohydrates:
Classification, and General Properties, Glucose and Fructose (open
chain and cyclic structure), Determination of configuration of



monosaccharides, absolute configuration of Glucose and Fructose,
Mutarotation, ascending and descending in monosaccharides.
Structure of disacharrides (sucrose, cellobiose, maltose, lactose)
and polysacharrides (starch and cellulose) excluding their structure
elucidation.
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PVY = &35

AGAR TS (T V 47 ACATHF e I6q 7112
Lyt +PYV'T =0
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q Ly = —pyy
Z_}VJ — _PYVY71V7Y

L-r

4 4

Pressure isothermal

)
Adiabatic

Volume ——>

@RY y G W 772 1 (A @
G2 PIC @I P IV (e7Rba Soi#f P 7= V erRibas
e S QT |

27. A wiS |

TR O — WA O, Tl isl, RIS Ol AW Ol I HATD
IR e WS |

Tea— FRO1I Slsl— (I (T @ 21N 519 T2 SoAmieT Ceresfora
SR S B Folten (AF Teow Face (@ el *feq Tea
96 OITF RN O JCET | @ @F 2l I I T2, ST T2
SRR A weten AFRs ¢ Sfetan A [ s /4.05
Kcal 7l 19 357 | 5ea1 T4 B2, S130we 71510+ 191 ,/4.05 keal

2FES (C) + O,(g) = CO, (g) AH = — /4.05 Kcal

V2 Sl7l—2f3el 57l S SioI@i @3 &S S (I (oI 75 7l
G “AfIe Oi9t ek 27 Ot @ (09 WZ Ol ACET 2 (T 4F GlIeT
3fAfere SIS w2e F0eT @il SR 33/.35 Keal ©i%t fsfe =3 |
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C,H, + 0, = CO, + H,0 — AH = — 33/.35 Kcal

T Sl7l—aF (T (I AMICLT 2ol SR SO sif=e (&Fie
TRCF TAhge F4 2 A0S THOF AGCeS (Fie e 23 711 93
SRR (T S SItoF TEI W6 OICE B¢ Oist A0A | (T 3ARH
SRIETCRIRCETT B9 ©i?l —1120 cal

AR TPl —GF AN OETIRE (FIF PP 7Y T @ &l
TERS T R 2IRe wceT (@ AAfase oo Afds 906 eits
SIS Ol JCE | (R GF &N PeikE Ol SUitTe HCl (3 eifire
FACe O FF NaOH @7 & &N 9oviss =l e Fce1 13.6
Kcal @i f9fe 23|

HCI + NaOH = NaCl + H,0 — AH = - 13.6 Kcal

FATTI O — (I (N GF FoTSW (ATF AT Foltom TolSHe
2o (@ &7 ATIEH 2@ OtF TSRS o9 0 |

28. S <ITC ¢ 7 FF A3 7 SHIFHC ¢ g HITFH e ©ITo
A, OIF SIFTE ¢ SIF AT geaa o (&F 2

Teg— SIF SiFTC @ SIg R T3ce A5jemcel [Rufere &1 @)
w99 @ Tl BeAAR (S | O 1B [ eine wieew W 13.6 Keal/
mol g 3 STe @ 3 =iz wikfiweita Ruaifers 23 | wea Rarets
i@l 3fa s e [ Sge oitia g ot ofte =11 90t Sig
SIFTG € ¥ =l ST Y SHIPTS € Slg TR 2*Ne ST i, Sl
SIPTG @ Sig I ez 3 27 |

28. (TR @ 49 F41 aAifdfes @ @)

TeR— (I @36 AP R @ Qe T8 20 @ AR
©ivt (<iife < Tge 7w et 2 A wrelfi dive T 20 ¢
S O (MRS A1 Tge 20 AWM AT G TG 26 G AT |

(T FIRCR A @F 4itel SfFes [feaw $49 TR omize
Teol 23| @2 R 2 Aiest 37 20 2Iea T 2L AiCs 1K
TCABIET @R TSI 4ITst ST ARG ACH SIS [
T TiZ THIRE T 2 |
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R ?jélﬁ?ﬂﬁ. q, =9, + q,
29. I ¥ @ e =if& Fere F @R ?

Ter— & *fe— 74 6 2R TIPS TR0 7 2> 0T
Afeflb 7%= 7B &y @ ~ifsstiel #fes e <06 | Oite & =ife | afb
@5 St e

T RS *ife— TP SRER (@Il 9 g G0 IHE
(O3 2 29 A I oIS AT F00 (@ 2Ifwiel *Ifess aeares
o7 OItF 5 [oien *Ife 051 | @03 @& ST elfemm |

30. xeE @ sienfefmia e2w s s sa )|

Tea— w9t aifelmia e Jarpiit *ife ofime | 2210 @
7 T4 AR | (TG *feT @Fmel (A A A 23 |

SHAAMCE (RO AP (FICA G0 Rl G4iest 7f 2ee
Fobl w7l Teog Al (¥iifre &% il 12 a1 sreifas aiest 14w 2t
o A wifes Tesfm 1 (e 27 wdlie *ifes @i A &< Al
Si7isife R g2s eas SeaE |

31. @it avnfee RfEne e o s “fes Ao
2F T FCA G AT AF FA T (T2

Teg—wsfolmia 22w saipita fza Siwet (@ieal [
Teoy w7l Al (HifTe O Srersdld wfe AR TN | S
RN (@ A R GBIl 23 Ol i pleH2 <06 (A~
wife AR BICst | (@Eg RiEFR sivt s Agetas it @iz
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=7 AitF iz @iea s [ieaw e oo somwad «fed
AT A T I QLT AR & T 27 |

32. aWief ¥4 AH = AE + AnRT

Ter— TSR LS SQPIE—
q=AE +w

ECEINIESISIRS G MBS

q, = AE @=%

g BICsl A=<l

qAq, =AE +P(V-V)

AW, =AE + PAV s (i)
SR G A SR

H=E + PV

oAk 2 Bitsl @meiafo@ sifsade

AH = AE + PAVrueeeeeeee (ii)
s RS9 (@ PAV = AnRT
J@qik AH = AE + AnRT

33. ol Ee—

FICA b

Tea—«3fb oFElw, g 05 g& @3t Piffeid «F @e
v iy G el Sicei @l Sl Bletaa (i ois) € e
KT TR Fol AR | FICAa 2fegtas ol oRfitam afsfire
FoI AAE g e 27 e TS w5 wwel o 7w
2 Bl v @R T 27 Jce Srergarel *few oAREea =+ |

YAx ST 5 T, Teor Pifereitas AR el Ol Sidieas
FLACH AIRTET S S (A Q, AIfel Sl (<= e Fiferesives
ST ACIREOR 2[<S efem A 7 (P, V) (At 2o 2
B f7te (P, V,) ¢Alfeil | sk @2 =fica (<iife o9 ¢ a7 6
FORAR W0 FHF 21 (Gt T,>T)




wlsisifefm 49

AP,V)

T FFOIAT
BiAl
D(P,,V,)
C(P,V,)
o] ——>
JITht rera foa
n )
W, =Q, = RT,INT s (1)

stz o127 ¢ Prfereiee o S (AF 2T I @ T
AT AT A4 ZeT G F@OIA 2[R s7AG B Kre
(P,,V,) (= 2hiifse 2 C f7ee (P,,V,) 3Tl | @8 7RG el A
YA FRCE q = 0 1 o= et Srepwdiel *ife a3 w5 Foarl
T A |

SR NPT FGF PO W, = ~C (T, T ecvverrrrrcrrrccee (ii)

SSERRIGH azﬁaﬁr%w cwwwﬁmﬁmwmmw
AN 7T | SIS T, A 7=<s afgzm ¢ & (P,V,) (A0S
FIDe 20 D Kee (P,,V,) (M=r | &3 Fest BHBw Q, #ifsmtid ©isf
ST YA O | oA 92 AT APivR Tt Fosi

ool o ¢ aa Bl o wiE @@ AT I A
TEIE AL I A 2 IR FROAR AR Al s
D fre (P, V,) (203 KIS T A [Rrs (P, V,) CT=R| @2
R FmeAR AFGET IR q = 01 JodqR HEGAT Srer@a
& I I PR s SR (A0F 72T I (@A TP
AT AT A1 251 G2 FROIAR S e aifs D Rers

Chemistry Vol. I1I-4
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(P,, V,) (2 7F0HO 200 A [ee P, V, Rre cofimw | 92 =R
FEOA 2GR q=0 | oAk FHbalt srerediel «fe 3 T Foail
ol 3 |

oAk & A ST Go e
W, = ~Cy(T;-T,) woorrsrrrserrseren (iv)

SO A Al e (6 Fow @ Feds am @b (<
|
W:W1+W2+W3+W4 :QZ_QI
V.
A W = RT,In5" + {-C(T-T,)} + RT,In— +{-C(T,-T)}
1Z
AW = RT;n7- ~C(T-T,) + RTIn* + C(T-T,)

.
AW =RT an - RT, 1n— ............................ (v)

RINIEESEENS) % ‘7H<<1\‘>(.°l<1 (.'*T‘(.».‘.]
Y-1 — Y-1
T2V2 B T1V3
€% T,V = TV
szfl VY -1
QT VIY -1 VV -1
)Y 1 _( )Y 1

at 71=Z— ..................................................... (vi)

4
ek W = RT,In7 — RT In7* [czy =4
AW = RN (T=T F e (vii)

oW BfGraa Frwel
_ oo wst
nm= PEE

ar 77 — 41
3 Rlnﬁ(rz—m
A= RTIn'2

(TZTI
qn=
34.@@@W3®WW1WWW

Teg—C 2feta v el 7] =

(Tz )
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@A T, = SO Tw©] G T, = SIS Tl

QL AT BGraa T wwel 1 207 IM AR Twol 0K (*[+
@efen) 20| g AR AT (@Fefod ol (@I Sy T3 | @2
e Il B sl 1 2o At 1

35. St 2fgra = wreln Aifme (ATF @B e et
‘e Q" ?

= o~
L GI—I[¥J] &,

— (I,-T)) — D%

I 2fegtaa = wwsl 7 =7 @
(1L,-Th) — D4

A T, 9>
T
al-g=1-2
5L_a
a T, 92
9 _ 9D
T T

@ARY 2 A <NIRS O ¢ wEE@R Sgsie (q/T) 4G 22
e @R @b 36 orrwe o2 Real Fhrp ewefcRkmm 2
SR SICAHCE IS MR GG | SRIE FICA Bl It wifiade
5 ~EIS 2w @) (xS ¢ qfers witen sAfane 7 Y92 Ay
2 IR NG ARET AS = qﬁw

o« FI BfeTeTa T wFold AR (ATF @R[ a7 sfhew
2
36. oo (@7 wfvaw Ig T e F @R @2 TET /N AT
iy wiTR?

TEI— (T IF (I T (ACF Flae Ol 278 FF G2 e
SIACE T2l I TSRS T AN G2 TFE fror i
SN T 9047 | ABVE G2 qWED (Fil SFg #2 |
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37. stifsfana fadr Jab fge 9 @3 @2 rad ATAGH &
AR 2

Ter— wlvlafsRwia er At ariRe ToFeeid Feie o
GF AFIeT TR SCwe] (AT | G2 FIRCEE TR At Forafe]
R T e a1 23 | Ie eters [Kfod o1 64 @93 |

FhRIeE RIS ¢ @I ook AT 2ol Tore (F7 TR
AF ACH (o TS (A OA (<N FCH THod GO Ol
DleTell <l e |

AER [YRe ¢ @3 (el 77 A 2fge ol =l TS a7 A
(PIF TG (ATF TN ©lof (<N T HHIRS Sloitas Fwjefzhcel e
FoEe 0 0T Aoered Fa0e AFCI 95 A= &=
AfRea 207 |

(Tt YR, a5 (Il 77 A g Cofd I 7eF 17 [ Ol
Y (AT O (*NRTe FCH RS St F5jefzmcel T meige
A |

i) wreiefsfRwis 92 @ (AF S A @ =& i@ A @A 0
AR A (AT GFHA (A S TSRS 27 [T T AAfiel
w7 #fe T9 AN T WA 207 ©f ©iof sifeRwig 42w 7«
(AT Sl A | WF 97 T Joce o LA eirare 2rafee |

i) Sivafofmia 223 3@ (A0 Sl AR @ (I G20 s
*ifie St Aol 203 1 203 1 wdie Febtas govgse! il Fare
AICT 1| S PSR Forpdel Ry F0 @OR A Lre
2R |

i) PIebtw «few wmales (@ Wi 203 ©f Gire JoR e
YrAIe AR |

38. aapfer fafare ssfefamz fast @l fge w41

Teg— (¥ (Pl oS Ay gaires a=Giel (q0e2 breit
G o] B S (AT (GBI 18 | @i 267 Gegioi [iHee wiviaife
i faor @ |
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R SRR 9T 281 G5 @R (&FIH PESER [Rjee T©
T GG N ©© AT | (I IGF Sioiial I AL GG =
@S IR | SR @ G To RHeera Mal (@ee I st
T OO AAMLS REAR 2O TOb! Seiel FCA | X7y (FeTew
(OK) Tl i (FETAIPIR “ICLS GeGIo1= el %[ | (Tl 2
SR RS Fce wefle FI (A O AN OIS (AT WA
SRR 2T 20eT RGP W ([0 AR |

40. AT 2776 AfFT @G qfEe afes 4

TET— SVl IR FCRR SIS A Srergaie *fe< (<iea
sAfgés 27 7 T AE =0 | SR ©i7t aifSRmpia 22w 37g (AT ifF

O T A SloaE gF (e S SR Simes A[ke
R TS 2 V| (AF V(O HARTS 206 FOFICHT WA W

~ RTIh 2

O AS =

AS RTIn%>
T

A AS =R ln

el \aam?rwwrm@ﬁ?ﬁﬁaﬁﬁ Rln
aa\nmwwaﬁﬂavf@aﬁAs—ann—

41. @F G S TR (T TReel € STt 2AfHIS T @G
AfFastar il afes w41

Ter— wialfoRma 2™ 3@ SEPt

q,, = dE + PAV oo ()

Al q_ = CdT + PdV [z C = (45), ]

qiq,, =CdT+ ZLdV[PV=RTAIP= L g < 4]
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qrev R C R
al T—TTVdevdV
l AS=CVI%+RId7V
i 4
AS=CpIn7+RING ..o (i)

ToGT G2 AN I I S A CFCE B! @
TS AFTS GGl “ifdada siae a1 7|

42. @F (NS AW WTTE CFCE Tt € BITod 2AfqSt @ piA
AfFastem i afes w41

Ter— SivalfoRmE 2as g SpiE

q. = dE + PAV oo ()
Aq, =CdT+PdV [ @@y Cv= (%), ]

eV

qq, =CdT+ 2L 4V [PV =RT P = 4 gz i afa =113

eV

A L = qT +£dV

QA AS= CIdT+RIdV

L 4

AS =CyIn 4L RInZ- ... (if)

A AS=C,InL+ RIn
WWWW@{ (2ACF Sfe
PV =RT,

4R P,V,= RT,

V2 _ R T2

(11) T A e 543

ZTAS CInT2+RInP T2
AS = CInT2+R]n +Rln

AS=(CV+R)In%+RIn?2

A

5 b
AS = CPI”T,_RI”?,
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TG G2 ANFAT TR FCF SN R CFGa Tl € BTl
A|fIE To0a PIEoR GaGiol #IfiaS FO0! Z(F ©f slolal =1 AT |

43. FRER & *fE Fere N @Rt

Teg— PReR & «ife sHelfofme gu 9o Seerre a9 gl
PEbE Forg$ol g8 T w1 ol o 5|

oAk T4 bi%l @ SI7EaR (i @S Fess Aifer SR Tl
T & @ AR #fe 1 w0 weie g FE ww B
(AT (AT @ s e Traive 27 oI FRpr Ie «fE | 2200
G =il AN 4l 27 |

ol I *ifeq sifdad AG = AH — TAS

(@G AH = @ai@fa #fiqde, AS = =57 #ifsasa, T =
QERACLES)

44. T - (EwEEe ANFad efes F41

Teg— SEl el

G = H-TS wooeoeeeeeeeeeeeessrreser, (i)
I,

H=E+PV-ueeeeren (i1)
Qe (i) 79 (i) AT (AT AB

G =E + PV-TS

A dG = dE + dPV + VdP — TdS — SdT

a1 dG = dE + dPV + VdP — dQ — SAT [(2g dS = 22 =
dQ=TdS]

a1 dG = dQ + VdP — dQ -SdT [ty dQ = dE + PdV]

A dG = VAP — SAT oo (iii)

83 BItet (iii) =99 AN A7 T

() JE (iv)

Q2 (i) @ (iv) TG TANFI (AT 2T

G=H+ T(5E) p e )

(v) T2 AN o1 (g ARG e AR |
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ST AG = AH — T AS eoovveveeeeeecceeerens (vi)
QT (iv) 799 (vi) ATFF (ACF A2
AG = AH — T(Z9) e (vii)

44. GEGTA WAl T B (A ?

Ter— waols AR (I AW T Y7 F 5ICe TS
(A SR Aeaeae T06 | R ST A0 & (3 *If 6= 2t
Sl IR SrerEdrl *fe (A0 IS 27 A0 WER Twel gh 27|

oAk Faolel AR BICow A5 Teo] BT AHAICE e, 5o
o] JCeT |

45. Wid ¥4 FEel?l AfFENT MR TR T HAOER
AR @I oAfaea =@ )

Teg— 1 T G(b ©I7l T FCeT W0 P, B V, SRS
ST RS SICZ | G2 TP Paels i eifee 2 oRres V, <k
92 SR 17 P, 2T ol F$F FOI 2d PV, PV, a1 s
Srewalel *feq SR AN | Sk PIEteE i sreyedld «(fe
E, (A0S P (703 Wi Srepediel *ife E, 20 I

E -E =PV,-PV,

AE +PV,=E +PV,

AU H, = H, (@¥It4 H, 9<% H, TG AET G- IR s
GER I

AH,-H =0

A AH =0

TSI Tl G S TP 01 BT Gaeiertsia
(A I 27 1|

46. G5 Qel[E FETCe H (I 2

TG —ITeGLIE! AR BICoR 0o Teol ARSI F Get, 530
1% 0T |
W{ @Cﬂ'ﬁ' (l’l'_r[) = (5}3 H
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47. fqtew T=eel (Inversion Temperature) 570 < (IR ?

TG (T SO FROIAAN TP Al ACHIGC 90517 5195 (heating)
31 MO (cooling) T I (12 TWOIF [T Two! A0eT | @2 ToT
TG GNF (u,,) = 0

48. fate™ T=eel (Inversion Temperature), SISE SHEH $FAF a
@R baF WY AF (14|

TG — G IS (50 G- 53 el = (75— D) | Kesm
Tl (T) Go1-5300 I (1) @ T 5 |

RISHIN é(;—%—b) =0

a (#—b)=0
=4

512 et Szew! (Inversion Temperature), SO SETH FIF
a @R b GF S0 TF |

49. TFOINT SIS F=AAC RCGTS @ e = sraw
(heating) ¥1 (I ?

Teg—El Sif %9 IR (FLa Gel G BIE

b= (FF D) | 2RgItER ¢ Rl e o wife Fu 2w
oz Slelf SIwe qoT T 2 FCE Gl G Wel[F

=2 (FF—b) | g1 G wew

w, =2 (F—b) | & 26T g1 I @elrE

() G S NI B | T PR PO ATS TR
BRGICE ¢ Rl ait s 20 €t |

50. TR 2IAFS FRAFCS vl o7 51 (heating ) At et
T (A2

Teq— Il ST ST BT SellE =2 (75 —b) |
v SCTR (R0 ©FTOIR ST T ‘a” G b’ @3 A =+ el
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v ST Seefe S (@i S S Sl @ e FE
T GR Telr on Y BETE @l &1 9 FIRCT FEIAR ARITE
FPTe SIEf ST SN (heating) QT SNt 2T < |

51. 212w ¢ feeim (fdq wfvam aifeag qote F @te

Ter— L 7 SREN oifeTy, (@ 7 & T (AT *&
CHIIFel I T FOMS (712 TF (AT 1Y AT (9I0a @2 Fiol TGS
Aoy cifag Sifam aifeag |

sy (el Sl oifoxE, (@ 77 (1 T (AF *if& <Ie 07
TS NS Sio (A0F ool I SANSaT (oleT @2 st TE faelw
e i@ sifoag |

52. Fhmm,FieE wNiTad afest w41

Tea— oMIteq (o @R AP AN [ O A AREI
(T A Bist QACEF ©f Tweld ARt Ao Fwes sifaafee 27 o
GIIE G (T FRFACH R AF I T OIS FORL,FF
AN A | 4F A GO ACHCT GF2 AT O 8 Fioel 7l
ATl AR ©NCZ | TR G2 fomt-3e e sifada =[ay | wieffe
AG =0

Al dG, = dG,

Al V,dp —S,dT = V,dp-S,dT @A V, = JACHA S @R
Vl = OJ(eTE RO«

Al V,.dP — V,dP = S dT-S,dT

At dP(V,-V,) = dT(S,-S,)

d_P_(SZ_S])

ar — 7,
dab _ AS ~

Al ar — v, @RY V-V, *V,
dapP _ L

A ar — 7, @R e L= TAS
aP __ L

e
dP _ L

aTﬁ_RTz



wlotsifsRmy 59

i

2 —_ L 1 _ 1
Al 10gpl = 2‘303R|:T1 Tz]

nL-n
log = R T T,
aﬁ% 7o PR i Aeae |

53. B9l (@14 FF TNFAe (Kirchoff's equation)

Ter— @l arafae e [ o @ i Swew
ARSI 77 Jicel AifTafEe ©f e oo Fiavet o ARl
AT SDT ST T FE T T A0 | <@t i @ {6 A
IR

AH R = Rig aq2i@f

THRfEs = [ smicda <o gaeiefst

YHRfeaers = fAfeaers smicda (6 aaesfs

DY 3 ARSI & AT G4)

Q3 B BICsl 21 SIPNI@E ACATE (1) 99 AN ToF

AH(F SR A AR
[d(AHﬁrw)J _ Z[dﬂﬁﬁmw] z[dﬂﬁfm

[L ] = 2C,(Rfrere) — 2C,(Rfem)
d(AHRfn |
[ a ]P T (ii)
B SN E B & B G B T e [ B ER RO R G E R ERICI O |
S T BTl (T SiolaliieF 2IfiStg i |
SRS e < A

e (ii)
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oAk 7 SIer 2w SiewiaR Aty [Kfeww srerede «fes
ARISF AT B ST (N OO ARIS1a 70 |

MCQ

1. it % anifes (Extensive property) sf

A) SrerEdld *(fe B) Si#iat
C) 9T D) Aol

2. SI6F (I Anfe, HCsr® (Intensive Property) |
A) STerE *fe B) @«
C) @Gt D) @s!

3. Aeare AfEaE cFee Ao @t e

A) AT =0 B) AP=0

C) A)=0 D) Ag= 0

4. FaelAE i@ GFg Meoa @G ABS?
A) AT =0 B) AP=0

C) A)=0 D) Ag= 0

5. 0T AETE w0 Noa @G ABF2

A) AT =0 B) AP=0

C) AV=0 D) Aq= 0

6. A AFAT CFCq AN (PG A5 2
A) AT =0 B) AP=0

C) A)=0 D) Ag= 0

7. T At 7=

A) ML?T? B) ML’T*
C) ML’T? D) MLT?

8. 23 BItsl (WIeTia wiot alifge! 2a

A) Cp = (&), B) Cp = (57)y

C) cv = (45, D) (I 77
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9. {33 TS (WA 7l 2lifzer e
A) Cp = (4D, B) Cv= (§7),
C)Cv= (%), D) @6 7w

10. ST 597 5191 ©il 7o, [BU| [l SIitE

i) Hy(g) +1/2 O,(g) = H,0(l) : AH = —68.3 Kcal

i) C(s) + O,(g) = CO,(g) AH = -96.3 Kcal

iii) CH,(g) + 20,(g) = CO,(g) + 2H,0(l) : AH = ~212.6 Kcal]
A) —20.3 Kcal B) —30.6 Kcal

C) -35.0 Kcal D) &0 7

11. At w2 St 210.60 Keal @dk CO2 —H208I) @ 913+ ©iof
I 91.2/5 Keal b3k 68.2/0 Kcal | STt 519e1,919! 2&1,[CU]

A) -25.5 Kcal B) —30.6 Kcal

C) —17.3.0 Kcal D) (& 7%

12. 25°C Ty farwa R[iFmce fam vt [igm ot axx o
SRS [T SICws SCay A1 el gret s 2eT ,2C6H6S])
+15028g) = 12C02Sg) + 6 H20 SI)

A) — 12.362 KJoule B) —7.432 KJoule

C) —15.0 KJoule D) (@ 7%

13. e AR BT [em SR FoaikE 100°C | e AR
TR S ©l9 540 cal/gm 20 GG SAfFaE 2|

A) 26.05 cal/degree/mol B) 40.0 cal/degree/mol

C) 16.50 cal/degree/mol D) (FI 7%

14. 3% 909 o O 80 cal/gm | IACHF SIFF 0°C | 50 gm
T G AfFeT ZE GG ARTe 204,

A) 9.15 cal/degree/gm B) 15.5 cal/degree/gm

C) 14.6 cal/degree/gm D) (0 77 @ SN I
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15. Ag0(s) ———  2Ag(s) + 1/2 Ox(g) RfFnfa AH
IR AS @3 V9 IA@E 30.56 Kjmol ' @R 66 jk'mol! | @
TOR FG(#F T %[ ©f 25

A) 450K B) 510K

C) 463 K D) (@ 7%

16. @3 At 2w 100°C @3 0°C G 30& Fie | (<NfTS ©iTaid
AT 500 cal 2CeT FOH ARG 207

A) 150.34 B) 112.3cal

C) 134.04 cal D) &I 7

17. 95 3few 0°C 932 100°C 7 S FIRGHT TCeT 840 Tl wi7ife
N A | Bfegea Sl 28

A) 30.4% B) 20.4%

C) 26.8% D) &0 7

18. 1 mol W= sJ=7Css 27°C TSI ARSI SR 10 litre (ATH
I (510 20 litre 2o1| GG ARTE 203,

A) 108 cal.degree 'mol™! B) 4 cal.degree 'mol!

C) 1200 cal.degree 'mol™! D) (I 7%

19. F23 BT 10 mol =IW*{ 57TCE 27°C SO 227°C T&d | 24 |
Q=G Sied 207,

A) 108 cal.degre 'mol™! B) 4 cal.degree 'mol!

C) 1200 cal.degree 'mol™! D) (FI90 7%

20. 1 mol =1+ aiivcss 300K T 10 b (A0F S00K Tl
e 20 0 41 25 | @951 #ifFaea 203, [C) = 3 cal]

A) 5.23 cal.degree 'mol™! B) 2./18 cal.degree 'mol!

C) 18.74 cal.degree 'mol! D) &0 77
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21. 2 mol =7 s T2l 300K (AtF 600K TR I Fa
57l 1 atm (ACF 10 atm—9 #f77[$© 267 | @R =ifFada (3,
[Cp =5 cal]

A) 50.23 cal.degree 'mol™! B) 2./18 cal.degree 'mol™!

C) 2/./62 cal.degree 'mol! D) (FI 7%

22. 27°C TZEIT 2 mol SIRHCSH AT SIS A IS @lfema 1
lit CC Jfa C510A 10 lit. 21 281 | BIEHS 6% Fopicdd A4 207,

A) 2763.102 cal B) 3000 cal

C) 100 0.00 cal D) (F0 w7

23.27°C TR 1 GIeT 97+ 9007CF 1 atm 33 51t @i »[as
AT SR 10 B0 (AT i (AT 100 oI5 21 29 | S
Tl 2, [Y = 1.66]

A) 50.23°K B) 65.63°K

C) 80°K D) &0 w7

24, 27°C TR 1 G (I Ro@E GPE 1 atm 23 Hicol
FEHOIAT 2[ITS alfgam oo 10 ToR (At I cotm 100
foibia w41 71| wIfew Tzee! =4, [Y = 1.40.]

A) 11/.4K B) 65.63K

C) 80K D) A0 7

25. 29 B @ ST (@I BHRSEEE e Faen afEw
e 1 (5 (A0 I (At 10 i =1 291 | S bl 2e,
[Y = 1.40.]

A) 0.03/8 atm B) 0.088 atm
C) 0.0/8 atm D) &I 7
26. B SIF TIRTC € SIF (I AN O T T T4,
A) 11.6 Kcal/mol B) 12.00 Kcal/mol

C) 13.6 Kcal/mol D) A0 7
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27. I O SIFTG € 9 SR e OICo7 N 2,

A) AN SOICAT W > 13.6 Kceal/mol
B) &*R« ©ICel 319 < 13.6 Kcal/mol
C) &= WItAS W9 = 13.6 Kcal/mol
D) &0 7

28. I Y SNIFTC € Ol AT LN SIS 24,

A) Y*N WOICAF Wi > 13.6 Kcal/mol
B) 23« ©ICoid W < 13.6 Kcal/mol
C) &*3ie WOIeoid Wi = 13.6 Kcal/mol
D) &0 77

29. 27°C TR 1 e (FF MCGICS FHACE A AFT 10
atm (203 1 atm BIC TFEPfEe 41 2611 AG 9T T A
AfTE 297

A) —1280.55 cal B) —1381.55 cal

C) —1250.5 cal D) &0 7

30. 60% Frwe! g O3 G WLIET Twe! 107°C 20T
TR Tl T3,

A) 620K B) 590K
C) 608K D) A0 7
Ans—

1. (A), 2.(D), 3.(A), 4.(D), 5.(B), 6.(C), 7.(A), 8.(A), 9.(C),
10.(A), 11.(C), 12.(B), 13.(), 14.(C), 15.(C), 16.(C), 17.(C),
18.(B), 19.(C), 20.(B), 21.(C), 22.(A), 23. (B), 24.(A), 25.(A),
26.(C), 27.(B), 28.(B), 29.(B), 30.(C)
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AAES A

1. TR it Iece F @Rl

Tea— @ P R e Mo wersiie 2w ieasrs
sl Tesw 2eTF Tt A [Kfgere smief sifsaf$e zrm fews
sl sifgers 27 o2 apafes RiTacs Seoydt R[Kiem 3 @
SR @ BRGCE (FRIET [l S ST @FREs Sesm
I CoNfe SRCHRIN (@R [aifee g s ¢ 2iEgices
FATT Teolg |

NH, + HCI

NH,CI

2. o3 TFae @ @14 AfEw o1 qere F @Rt

Ter— (I Mg Teor @ (@l Y7ré (@l g [iwms
27 (12 Yr$ Toifge ffaws smid sTpcea e et eS|
@50 o frae 9@ 3l 23 | [Resldl eewaisf @<k ©itsl (Guldberg and
Waage) Lﬂ?’i@% AIH I |

AT ©F TE0O, ANG ©F 60O (el YZCE (I A [
I e TepS IR @ RidFn sxeezd w7 ¢ wacse Aaw
©F & = |

AR (G A& ©F Ie00 (MEAIRHIE (@RIT @R a3 smicdd
SR BT Al s RETE ooy 31 27| e SA0ee @ Ffotea
AEFT SqF @S 430 27|

3. a) ANTES A FECe N FRA?

b) N &< FICF A2
¢) APTNE ARG SIfSH e AN I7 27 (el 2

Chemistry Vol. ITII-5
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Ter— @@l AT b [iews smid A g3 B ImiRfes [ we
C 3 D Teo I | AR [l Texdl | e

A + B c + D

RifeaE wFte A @ B @7 90w fzet 3@ @k C € D 7oy foe
ey | S A0 A 8 B 9llpg FCo S @€ C 8 D 5livg i (2109
2 | TCel TR [T 27 T AE @R ol [KiFa 29
I (oT® AT @R SR [Tl @ @6 =g Toiate 27 729
Y 8 Spidl R 27 e | 2 weR [idws ¢ [iwrers
AMCL ANoCT (T Afea 27 1| [iew @l 9 orgies
AP AIREE qCeT | S A (@I Teyd [ gL e
spie R R 2 i @3k [iTarecg Toifge [fen Seimaaferm
SCHARRE SIbCgR AT A0 AT 2 Al W e [Kfew
GFil SRZICF AATWE ARy & 2|

b) @1 T RIFA 34 t W 21 A, B, C € D & (57 I
C,» Cy» Co, '8 C, | sk Tydl [ieraia 2

AR, oc C, xC,

AR, = K, C, X Cp v (i)

=R ~ole A Rieww 27

AR, c C.x C,

AR, = K, Cp X Cp wverrrerneieicienenenne. (ii)

ARG

TRl fafaaia =l = #oled Riga 2w

R, =R,

AK,C, xC,= K, C.xC,

K _ by

K, C xCy

K _ CexDp
T CyxCy

K—( AR &< el 27 |
oA (I e Tl (v Toxgl i AR [iarere
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LT T WO Taite Az wRaferd wore ¢ [z Amidfefer
ToE QTS TS Az TRfoR wome- 3 SRATSE A5 &< I61 &7 |

¢) (IR To Rl T34 AAREE AGH (2R O S#ioe 7iEre
@5t 20 S 2ee oo+t 7 73 | T0Ee es [ferery e
ToAmMiefeE aNbred (@l ARRETst w6 T S AR @
2rs Al g e K oivg 297 217 (72 [gres 5IRt
e oo R[Rieas smited vy ©obiE I ST | T AR
=il (A 2t 1 @Il ifoAteT afemm | 92 e AP s
sifsHet Ay I=0 7 |

4. EIF K, K, 9 K &9 5@l ms)

Ter— AN &6 K —(@I 3 Swor (@ Toydl g
e [iewee Ml Taige wite Tare (MEE SIbred
@oizpe] € RIFT s T Ao Sl e 9MPred SopeeTa
AT AN &< K, T 27|

A &< K —cae fqfie o (@i et Teyd Kigm
AR femere Ml Soge wite e SkiE Bt
eizpe] @ [T e TS A0S TArS (IEH MBres SoRFCeT
AT A &< K, T 27|

A T K —(i [e Teei (o Soxdl [ AR
RiGFIETS Mt Toge 0o THe (Ile alikee @z ¢ [iazm
sMLfe TAgE Qe TAre @I SARKTHT SAFETT SATSCS )
&IF T el = |

5. ETE K ¢ K, aR K ¢ K a7 e 7% alfost 74

Ted— 431 T A MR a (T A0 B M b Gl aptafas
fafe 03 D e d (Nie @=R E 90T e (e Seoly 363 | f[faii
Todl 3R AR ©ICE |

LCHINISIERIE

aA + DbB

db + eE
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P><P

TR RS T R IEIE Sl Ol S — (i)
(TR

P_=E &3 SIS 517

P =D 43 9 bivl

P, = B 4q S biof

P, = A & ST 5A

Cd><C"

@3 RfEmm Ke =T v (ii)

WnWWWC‘W@
PV = nRT

__ (CpRT)'x(CLRT)"
P (CART)“X(CBRT)}’

K — >< (RT)(d+e) (a+b)

CC’

K =K, (RT (iii)

«afo 21 K@ K, & 510 A |

K e K ag 0 A

421 A A SR a (I A B oTIeR b et it i
T D WIER d (et @32 E S0 e (i S 07 | [l Texl
R AGRER SR |

ECEINAEIERIT
aA + DB dD + ¢E
o R AT K =720 @)

X><X

@< RfE Ky = T0m e (ii)
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@IS X, = D @3 (et Sl
X, = E @9 (0T o2lIH
X, = A & (o7 SaRH
X, = B @9 (AT o2AIH

BINE]
P, =X P
P =X_P
P, =X, P
P, =X, P
. _ XpP) XD
TOTR Bp = O Py (X, Py
X¢xxe
_ gx f  pld+er-(a+h)
P XixXp
K, = K P, (ii1)

aft 71 K, @ K, @7 S0y 7% |

6. ARG FICFA (AH @K

Teg— AN A AE oz,

i) AR A BT Goft (e w1 a1 | PR biter #ifaéa
0 |

i) CROR TS AT M 2AFIE 705 |

iii) MFEACF W (AF @I [ Fo «orx [iFnets
I weATEEe &2 O Qe oihe A7 |

iv) SIole® YREre SN 07 27 MEIF G0 955 IS A |
g AT @I 35 [ 7| o7 e e @ Ffew o=
Trad I 0 ©f AP AT «FF [ A Wit {2 | [ Ay
&5 K, [t @ Sk sitsin Trad ©ite ol eFw A0 e
2O Bl7 G 2 BICAT SATe (P/P,) | @ FlACe M) &< (K,
K.) @& 2|
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7. A FIF GF0 GFF G2 Al A Fh)

GiHoe YRS SN WA 2 AREIT G0 95T JE A |
g AN 90 g R A | I o f@w e @ Al
SAF A I Z(ACR ©f A HCF GFF K2 A MGl {21 I
ez Amiceds e o TeTce (@RI (16 otae Tepg oieH [
SH{2IRe FCH | IR AABCGT ACATH AR 7T G G K21 A |
SR AN &9 K, Wt @ o siesis Seard @it ©f 8o S
STCP PO BI% € (IS BICHE Se=ife (P/P,) | oA SRS BICof
ACATE A &6 K, 916 G K2 1f1 | 9 l=eel A0 &5 (K,
A K, @3 K&

8. a) s-*teferican Mol @2

b) @2 Sifex AR fsfaie apmfs &faam Sor e, o
AR TNCAG F7 |

Ny(g) + 3Hy(g ==  2NHj(g) + 23.6 Kcal

¢) 77 Tl MR MER e D 391

TEI—ANITET SR G (e qfa &feras & rgasia
TR @, Bll, S, 5N5g 2N (F (T GO T ARG
Wit PO e GSReld A=ars S a1 #AfFea o™ @«
RS et TouE AT AHf® 20e A |

OPNIGE golq—

No(g) + 3Hy(g) ==  2NHj3(g) + 23.6 Kcal

SIoCE N G PIEDN et @ ©itd Aakas Fha (@
Y7e Ol7 IUPTSA TS & | @Ry Al RGN oot o
eI R SreeaE | oaik fKifen g Tesl gia wacst AT
el A s woca wiefie Tl e SyicsifRe Seswa 291 2 |
SR Tee] B FCE AR I Gl (S ora S<ffe picafaaz
e I AT |
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DI 2ela—
Ny(g) + 3Hy(g ==  2NHj(g) + 23.6 Kcal

oAt Rfgn [Riens smicda @it e o141 617 (99 GIIeT
AEICE @R fod (e 2iE0gtes) @k RfFere smede @e
1Al 72 (72 Gl Sy | oig i weEe vivl 9w e afdfe
Bl SIS Gl SI-* BRI ife SEPAICT ARGIrEE 7ael Clmes
00d (AR [fearears smices e [ smicds w19 7t @ |
G2 FIFC T BICA (23T AGOCS ST 97 Seoiiwe S0 27 |
SR [KiE otEa bisl 291 FA0e A-*GRERIER qife Sepita
SpCAIferRE fRcare Sl i #A1e3 2PCet SR Seofvs ghi 2/t |

9. (I ST IS i AR G T @ 7| e
Mfafes eer witesa +41

TeI— 431 TS A M a (ICETF A% B I b (e AR
et 5@ D Sa d (st @32 E SIeTE e (e Geols 90d | [Rfen®

T @R ATRZT AR |
BICEIN Rfeaifo
aA + DB dD + eE
ngPE )
wrogq [ifEm A K, = T — (i)
] xgexg }
GE R EIRIE K, = Yl (ii)

it ffemia AR X, = D @9 G ©Ae G n = D
G CIeT HRAT

X, = E @ (e @2l @< n, = E @9 (I el

X, = A @ (51 OAK @€ n, = A T Il AR

X, = B &7 (I SARK @R n, = B 7 AT T

o K P DY
oIk Kp = (X PYx(X ,PY
ngXg

DXk 5 plarer-(ath)
XyxXp

K, =
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XExx¢
K, = 2L P (iii)
XGxX3

S 1) e T o N 1 A o o B | I Sl
RieTe smicda Aest [ S0 711 o MO GG GHie
RN Tn =n, +n, +n, +n +n,

XA:;_:,

XB:%

XD:;_[;

XE=§_Z

(iii) A=A X, X, X, @ X, &9 A B AR

() )

TS

K,= ’;f;::,f ) A (iv)

@I W8 Swor (28 ererd R 05 @6 Fh0eT i 99 W
qfad 05 (G BIA P @9 Wi ANAAICe g #fE | w0, %g

(L) @t STt (it wifeer 21 1 wielie K, @ 1 Sieifeafée s |
g 72 5itst (i [ Szeow g suet st wee ¢
a) I An = 0 (I

Hy(g) + I(g

2H1(g)

G2 (iv) T A (L)Y 99 W 1 @98 2L g e

nAx
I #fGaSe 27 = | e K, O3 I SeifFafEe s [z e
@ Sifqas 7@ 1|
b) I4F An > 0 GINT
PCls(g) PCly(g) + Cly(g)
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@4 (L)Y @3 T An 97 R I AT 2 (AT AT | 7o

dXe
K, & S &9 A0S 2 47 T i (710 A0 | T T
fferare 2@ ace @
¢) ¥¢49 An < 0 (T

Ny(g) + 3Hy(gd == 2NHz(g) + 23.6 Kcal
G4 An @7 CTE Jfad 7 (L)Y @7 N4 3w Aw | e K, @3
WWaTWf’—f G W 2 AR | e TR [few 2w
o oI i<
10. TG @ SPTPTG ARGIAY! TS (AR ?

Teq— TG ¢ 4 (I apfe Ry [Ridwe g3z RiFwsrs
s 992 Wi S FF adEie &g sk R s
L OITF AIAG AR A0 | (TN —

PCls(g) PCl3(g) + Cly(g)

SPTITE: SIRIE T4 (i I [ s gar [Riere
U SIF SOTPTG ARTRE A6 | (T —

CaCO;(s) CaO(s) + CO,(g)

11. CaCO, (3 & ¢ I5 I[tq ey FACe (o Fel Aleqt I (v ?

Tea— CaCo, (F Y& ~tg Tey a1 CaCO, it R
2R Ca0 ¢ CO, #lexl A | CO,

ST 2eTH FIE6W (At fefe =1 wet A< 2fefoe 2re St
7 P = 7ilta Te FECeT el AleAN AR FFe CO, AR REAR
0N (A0 5 23 e (aemiie s [l zear sniwe
2fofe 209 7t 1| % FCe CaCO, @7 RIS 754l 705 |
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CaCO3 —>» (Ca0O + COZT

o = ~itg Tegy e S TR SR o 209+t 71 Fa
T I TR SR € FeFR Seigees i CaCO, Teom
= a1 Todl [ e ARE efofde &7 | @ FEee CaCo,
a3 fRCaveE 5ol 0 |

CaCO5(s)

CaO(s) + CO,(g)

12. (elifee o€ Sweaa o9 e Fow viet <=t =&, F 96 994

i) Y& #AIta iii) Ta #Aica [ <o 231

MRS ©F SRR SoiF e Fow blete Face aptiee [
Fe,0, @ H, o7 T 27 | H, o051 (e 28R HoBs (A Fofo
T e AN Afefre 20w ol |

Fe + HO@E —» Fe0, + HQT

e RG> 231 |

58 97 #litg Ted FA0eT FBGICE i N9l 20 g =1t T
T RIROGICe <k Fe,0, fieaa [igae Amidl Seosw wea weet
Toxl e zeam s efsfre w7 | 3 Fiace [t s
905 |

Fe + HO(g)

Fe;04 + Hy

13. 1 ciet SHifbiDs SHifre @ 1 e 223 Spietsize @i Sk
oMtq e Wwe 49 Ted FAcEe 1 (el 3T SHiftes € 1
(e T ST T | A FA|

Ter— 1 e sitifs wuifte e 1 (e 32i3e SesiEeed
fafemm 1 et 22i3eT SmfIes @ 1 @IeT oot S 2w A i
Rl eyl @z Riewh @ 7ita e ¢z Fwed [
Gl smid FIEs (At @R P Rt =@l Fa0e #(ia




AT Ay 5

GRR G T, Sl R 2 s 2@ AR (e | 3
sple R 29« 2© iz 1 @e Sitihe Spfie ¢ 1 e
22lEe SRt R 1 er 2eiEe Smfies € 1 GIle &l
Teof 29 | g 23] OPTe |

PR RfeE—

CH;COOH + CH;CH,OH

CH3COOCH2CH3 + H20

14. ©JF6 T4 AT @12 € [AN F4 |

Ted— Sl?N@R 2fFTSes (F [RiGaR 5 eara I Aifzafee
7| OI2 SENEE ARRS AT AL ARKTS (T ANFAC
AR P T R OIS G 7 el AT | AW T, € T,
PN AT A K, @9 K, 20

KZ —
long_ T3R [%,_TLJ ..................................... (1)
@A AH [fEam aa2mi&ts

ST R CRea g7 W G e 'eIW K, > K, =01 A
1 1

7 > 7, WO T, > T, =1 SR S f[fee ¢wee T
Si7EIaR RiFers smicdd vt 2% I« |
S lAwb! [ (g @9 T e 26w K, > K, =

A 77 < 7 = eefe T, < T, 71 Ak St Rfemm cava
siomiar et smitda Sesimead 219 Jia 2N |

15. N+ 3H,

19 9 THATER R bl Jiace SpfaRis Semeas 27 I
A |

TEg— | (e NBCGICSCAF A 3 (e QBeGiecad [ 2
(e ST Seow 27|

aemafas [ Nooo + 3H, —=—=  2NH;

AN G 74N 1 3 2

RIRISEE) 1—=x 3(1—=x) 2x

2NH,
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(T x = ARFRER [EAe WGl x |
TSR AMRET (G AT AR
I-x + 3(1—=x) + 2x = 4-2x
«fF 6T (NG B9 P
eIk ARGIGE SRR ool By =357 P
E W\f}]?s BT'?{ P — 3:12);)]3 ﬁT P3 27(1 x) P3

(4277
S S 51 Py =55 £ Al P15H3_(4 27 P

I NH3

wredq fafgne 7y g K, ==

PZ
(4 2x)
1-x =x py 27(1- ‘C)
4-2x (4- 2x)

qaAK, =

P

AK = 64x>
P 27p?

A X2 =K P2 @A
J XocP

oA Reares Wgt pIca Toe fsadliet

Feik MEGEE bivl Jiace SpcaifaRs Sesimcas 219 I =13 |

K = 2K

64

16. 27°C T=ow AB(g) A(g) + B(g) [feFaa KP @2 v 0.5 atm)
@ BTt AB @3 f{taies 40% 23|

Teg— AB(g) = A(g) + B(g)

AN S 1 0 0

ARIRET 1-X X X

SR GG et 74 1-X + X + X
=1+x

— l=x
qoR Py =13 P
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_I—_xP

T lax

Py=LP

1+x

K _ Pxpy
P Py

K,==5P

1-x
0.5= 044022 P

040 T Ry e W@l x = 40% = 0.40
0.50 x 0.84 = 0.16P

P =2.625 atm.

17. 8.07 (& H, € 9.08 (& 1, &3 &b freieitd 448°C Taeor
AMIZE T S AT TeY FA 7@ @2 S9gE 13.88 e HI
Teow 7| Ke @F 9 92 [BU]

Teg— H + 1, = 2HI

ANTRER 1 mole 1 mole 2 mole

oA ARER H, 1, 938 HI @7 GIIeT A SaiTe 1:1:2

AT AR HI @3 #If7se 13.88 i

O TRZS H, @ ARG 20 9.08 — 13.8892 Calle

=9.08 — 6.94 &

= 2.14 (e

R SERZS [, 7 A =0 8.07 (et — 13.8892 (GAMla

= 8.07 Gt — 6.94 GI1e

= 1.13 (&

SO ARTRER NG Gliet AT = 1.13 Gl + 2.14 (el +
13.88 GalleT

=17.15 (&

&3l T PG (5 519 P

o o P = wp
ICEIND 8 | RGERCINE K|

HI ~— 1715
— 214
G H, & S Bied B =%5P
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— 113
})1 T 1715 P

@ I, & SR biel

12.882
AL 17182 P?
1\9.1‘{ KP 214,112 X

K 192.6544 His<as PP
Al P T 24182

K, =79.67

@l T HESEE @b Siwres V

AR AN F7F Ko =%
(LL88)x(1388)

o Ke=eman

A Ke = 79.67

18. 10 (W& H, € 7 (& I, @4 @3 frats A=gw a1 =i
g Ted F T @2 IR 12 I HI o 201 K, @R K
Gq T FO?

Teq—Ces— H, + I, = 2HI

IR SEAR 1 mole 1 mole 2 mole

SR ARGITER H,, 1, @R HI G GIe SR SG2(1e 1:1:2
S AR HI @ e 12 M

SR TGRS H, & AT 20 10 — 12/2 G0
=10 — 6 GII&T

= 4 (=

R SRS 1, G AT BT 7 T — 12/2 (e

= 7 G — 6 T

=1 @&

I AR G GIleT A4 = 4 (et + 1 GIleT + 12 Gl
= 17 @I

@1 AT PESeR @I 519 P

FJeaik HI @g i oo D =15 P

a2 H, @3 s vl T =77 P
S [, g3 SRS Biol B =P
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Al AT Ky =
laa

K, = 36

fafe=e An = 2-(1+1) = 0

ol @i K = K (RT)*™

a K, = K (RT)

QTKp K,
a 36 = K,
a K, =36

19. 1 INEEAT B2l € 184°C = NO, 7% 2NO(g) =
2NO(g) + O,(g) €2 ®it3 5% frifere =91 @2 ANIZE Fta
K @3 i olci 41 [BU]

Teg—
2NO,(g) = 2NO(g) + O,(g)
Rfeag wwre 2 mole 0 0
SAIREE @It 74 2(1— 0.05)  2x0.05  2x0.05
=190 0.10 0.05
(I ¢ 1A = 1.90 + 0.10 + 0.05
=2.05
siaiE f[Af@aa 6 5191 P = 1 atm

— 190
ek NO, @ e biaf Lo, =205 Latm
a P, =1%atm

NO, — 2.05
< PNO, = 0./268 atm

—0_
G} NO &1 SR sist Lo =205 1aim

— 0.10
at PNO —matm

A PNO = (0.0487 atm
€ NO ¢3 SIkf*<F Bist P, = 2% xlatm

A P, =% atm
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a P = 0.02439

K, = L0487ammx0.02439am
P 0.92682 atmxatm

aK, = 1.387

20. 27°C SWe@E N, + 3H, = 2NH, e o1 &9 K, @
VN, + S H, = NH, ffEam #w &9 K, 79 K, @32 K, @7
M THE elfedt F9)

Tea— N, + 3H, = 2NH, [feaw A5 &<

@A Py, = SHCAAT S 517, P, = FRCGICSC S
BI7 438 P, = BIRCYICSR SIK#E 51 |

=
st 2 V2 T3 = NH Gt sy g

(i) = (ii) ATl (A AE

K =K,

K =K

ORI YL FRAFACA RIS &5 TS T0sfe Fw0 |

21. 60°C Tl A = B fJf&Fma At w9 50°C Tweeiq
very fawe | ffera aaatefs s w91

Teq— oy el

gifie Tewl T, = 273 + 50 = 323K,

wfes Tel T, = 273 + 60 = 333 K

GR K, = 2K, @I K, @R K, 76 50°C 4<% 60°C THor
faferai =29 e

GG B A SR
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K _ag 11
log K, _2A303R|:T1 TJ

28 ___am [ 1L ;]
3 log K, _ 2303Rx1.987| 323 333
— _ AHXIO
Tl log2 = 5555

I AH = 14816.59 cal

MCQ

1. o7 fee s onfss seEe—

A) sl B) &1 ®Ceferad
C) = 730l € wieal D) &=

2. ARy FAHT W AR 27—

A) Tl Jface B) 517 Jface
C) MoCy Jace D) Siree Jface

3. @36 Texdl apfas [fe ArRen =ik | [fEes Nve
faasel FHCeT AL e —

A) faad 71 B) SIS (A
C) feqew 7@ D) S7if7afes e

4. CaCO,(s) = CaO(s) + CO,(g) RfeBre CaCO,(s) ol F=CaT
A FAFT T —

A) AR B) ¥%t3

C) w7zl AFCa D) &0 7%

5. CaCO,(s) = CaO(s) + CO,(g) Rfeafbre CaO(s) Il et
ARG AT AT—

A) eI B) ¥t

C) weifaafde A D) &0 7

Chemistry Vol. ITI-6
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6. Hy(g) +12(g) = 2HI(g) RiFla 7y &5 K, 99 G55—

A) Qe o= B) (i feo @

C) SHowEFRR D) &0 7

7. Ny(g) + 3H,(2) = 2NH,(g) ffeaifoa K /K =igeire—
A) (RT)? B) (RT)’

C) RT D) (F0 =7

8. H,(g) +I(g) = 2HI(g) Rf&ala K /K wwsire—
A) (RT)? B) (RT)

0) 1 D) &0 77

9. 2NO,(g) = 2NO(g) + O,(g) [fea 184°C wivMiai Mo
@i o5 AfF—

A) KP > KC B) Kp = Kc

C) KP < KC D) (& 7%

10. 7%= wiRrete N(g) + H,(g) = 2NH,(g) Rfenfo Asmrzr i
S G FACET SUICHITIE S —

A) 3 =it B) 21 At
C) weifaaf¥s A D) &40 7

11. 78 5lt7l Ny(g) + H(2) = 2NH,(g) Rl Asmer W
ST G FACE SHICAE S —

A) Jf@ It B) 2 AIA
C) SRS AR D) A0 7

12. F5 Wt Ho(g) + L(g) = 2HI(g) Riw=ilG Aty i
ST (9t FACE HI Besive—

A) I 7 B) M #iitq

C) w7zl AFTa D) (I 7%
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13. 722 5it H(g) + L(g) = 2HI(g) Rt ssyregr @& o
(N9 A 28T AT —

A) i@ At B) 21 Al
C) s AT D) &0 7

14. T35 =Mt 2S0,(g) + O,(g) = 2S50,(g) e AAsrgm
g an1 Qs ST SO,(g) T —

A) 3w #Aca B) 2P Iitd
C) weiffafe AT D) (@ 7%

15. f& 5itel PCL(g) = PCl () + Cl(g) RiTafs sz Fg
ST (el weteT PCl(g) Rare—

A) @ At B) 2 Ia
C) weifaafde A D) &0 7

16. <36 e SivRar @it 7R [ oife, 76l [ sfeq
QO 4 W 20 AR AP N ZA—

A) 4 B)

C) 2 D) A0 7

17. 60°C o A = B Rfgam A 9 50°0C e
ORI fawsel | R qamee ger—

A) 5.5 Kcal B) 14.8 Kcal
C) 20.1 Kcal D) (I 7%

18.27°C T=elW AB(g) = A(g) + B(g) e K, @51 51+ 0.5 atm |

AB @3 40% RS 237 749 BT W 28—
A) 5.5 atm B) 14.8 atm

C) 2.625 atm. D) &0 7

19. 27°C @l#gR N, + 3H, = 2NH, [ sy & K| @<
VN, + 3H, = NH, fferm v g K, 201 K, @ K, <@
T AHE RA—

A) K, =K, B) K=K

2
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C) K, =K, D) (I 7

20. N,(g) + 3H,(g) = 2NH, Rf&=fb 115 erarasa et 36 201 14N,
+ 3H, = NH, s 0 &0 79 26—

A)9 B) 6

C) 18 D) 1.8

21. A, + B, = 2AB Rf&1 7% 435 K, 9 AB = A, + B
i T &7 K, 2061 a7 D fe—

2

A K, = B) K, =
C) K, =K, D) (I 7
Ans—

1. (C), 2.(A), 3.(D), 4.(C), 5.(C), 6.(D), 7.(A), 8.(C), 9.(A),
10. (C), 11.(B), 12.(C) 13.(C), 14.(C), 15(A), 16.(A), 17.(B),
18.(C) 19.(A), 20.(B), 21(A)
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SN AGIRE

1. Sig ©fe e ¢ v ofe Rrsw el w@e | @t 2 Trgad
we |

Tea— Ol ofve o omiel, @ 7 smie Teny wace [
9IfeTe SRR Fefrel RRfee 23 @3 ofbe bR Fel IR
Rrate 906 Ton woa il 3 FF it Sig ofee [rwzy ol
JCET | (@ NaCl @3 Gy w39l Fsjefmcst Reaifere 2 iore el
Na* 3% SyRezacel Cl Geof 23|

I ol Ry »mie, @ 3Fa omief Tellw wacd fasal ifere
SRR SE [ifere 27 @R ©fle e weet IRl [eaes
06 oA g AN B T ©ICPE T OfGR [Resy “mief I0eT | @
NH,OH 97 &ty w9el S eaifers 2 wibie wmest NH, ™ @)
SARRRCE Cl ST 23|

2. SASTITETA LA AH (12 @R sifafes AT D 41
TREATTA FTYFA ACad Aol (F14|

Ter— (T Ve THeR (@ g o [Rry Mt [
MGl @ 3 e RUawy »Mmiced aipred W IBifes | @
R 3 o Ry “Mitds REsw M@l o 938 821 90 ¢ | oA
AL STLFI ] AN

ocoo%l

sfifefess el ¢

@ AT AB 93 ofbe [y »mief| sz @it wweiw w1
eI [EIfene 203 WiBRE 0ol AT G SHNR ol B~ SR
TeofE FF | SRS &3 IF AB @7 REe st |
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BISEIN
AB(aq) = A'(aq) + B(aq)

A oY C 0 0

AR C(l—oc) Co Coc

_ s
A FF K = i

a K =G5

A K=Cox?

qA oP=L

At gt

SPRENCTH FYH AR AT, SHEANTH eI Il (1
g 37 ofbe Rt CFea dearey | e 3 ofoe [esRy smie aacd
Fjefacel [efere 22 |

3. H,PO, «3 &fs wiqre feafb afeg=ia 2iRgirem =g A
Trge fewifas wnife @t wivad <2 &2

Teq— H,PO, 97 2o St o efeg=ar 2izrgitem =iy
TEN | (12 eI St waeel H,PO, [Reifere zea foaft H <eie
ea fawifas e weel omee w1 S| feg H,PO, @3 22w
fRGre & K| 9= W4 fr Reanes &9 K, G5 @erel Fues <<
wOR REAe &t e Y98 Fu 287 weiy w1 @i [enifers
| JECEE HCeT | G2 FIC H,PO, @7 2ifs wre feab afegiaeam
BGITEH +I7we A Acgs TS it mrel Sisae 364 |

AT e —

92w 417 ¢ H,PO, + H,O = H,PO, + H,0"

o w L LHPOJIH0']
ol K, [H;PO, 1[H,0]

faoR 4 ¢ H,PO, + H,O = HPO}> + H,0",
[HPO; |[H;0" ]

T9R K, = [ipo; 1m,0)
vl 47 ¢ HPO,> + H,0 = PO, + H,0"
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K = [PO;1[H;0"]
3 [HPO; ][H,S]

fGres gtea @w— K| > K, > K,
4. TEAR AT QAT AL WS |

Ter— faum el 392 F8 WA [Keafes g H g3k OH iR
Teo 0| T HY @<k OH SIRW wifeaifene H,0 Sios Acet
AR AT | TR ST RG> (i 2ef

HO = H' + OH

wr @ P

K = Y e K = oo s <o

QY & YR 7 WR [eAfers & % e H,0 &9 vy
o 7T AT |

Jeak K[H,0] = [H] [OH ]

A K, = [H] [OH]

QA K| = ST SR @013 |

5. 2ISNlel T TCETd ST QLOTeT G2 TN FIF GF 77 | [ F4 |

Ter—fRum & 392 T8 WaR [Rlfes 2@ HY @3 OH iR
Teo 0| T HY @<k OH SIRW wifcaifene H,0 Sios Acet
ARGIER AT | oK Seers [Ene e i 2at

H,0 = H' + OH

wr @ P

K = LIS ity K = e wiiwte <

QY & Y98 T W [KeAfers & % SR H,0 &9 5iipy
YR &S AT |

@Ak K[H,0] = [H'] [OH ]

K[H,0] = K

K x 55.55 =K (=g 1 = &1 = 1000/18 (el = 55.55 (et

a K=K,

ORI ST SRR O] G SRR &I GF 717, 2o
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6. pH, pOH € pH, (e A WS |

Tea— pH- (FI TACEIT 2B0GITS ST QAR AGrea (weaifoe
NS pH A |

pH = —log, [1H']

pOH  (FI9 @RC9F ZRGR™ET WACHT (I NS (el
NI pOH AT |

pOH = —log [OH]

pH CFCE, (I T OHY @ “FIIFg (79 T Ta0eld @2 @3
Tl fofe a7 (@ (%1 o9 91 27 ©IF pH CHCET-I6 | [l
GG pH- (T TEIRA A | G CHCE AT SCeid pK | @il
fefifere 2211 25°C TaoR et pK | = W4 14 | 9% 25°C T pH
%41 0 (AF 14 774% Ao | g 100°C TR pK 9= T 12.26 |
©f2 100°C THIOW pH 31 0 (AT 12.26 4% [Kgw|

oG SNfHF T AH — 0 < WfFF < 7

IR IR TR A — 7 < FAW < 14

7. esie $9— pH + pOH = 14

Ter— G AR woe (K ) = [HY] [OH ]
T — log,, e A2

—log K, = —log, [H] - log [OH]

pK, = pH + pOH .coovvirrinne. (1)

25°C OilgR K = 1107

—logK = —logl0**

pK, = 14
G pK G W (1) TR0 IR0 211%
pH + pOH = 14

8. I @& FifaS SuitiTed pH @7 e Fefa 341

Ter— & A GI6 g Syitie HA |
ety TAc HA SIiRelta Rifere 2t H @3 A SR Sesm
T IR SRS SeR Aot A 7B w6 | i i —
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HA = H + A
GIRIBCAS) C 0 0
ARG C(l-x) Cox Co
Sredq SFATEE ST &9 (dissociation constant)
o L]

A7)

_ CoxCo
ar Ka (%)
JUF a3 M 332 FY 0T 1- o = |
K = oC
K

a

C

oc’=
o C= K"TCZ

ac = \/KaC

H' =K C

TOAATHF— log,, e g

~log,, [H+] = —log,, \/(Kac)
—log,, [H+] = ~Ylog,, K, — Ylog, C

pH = ¥pK - Ylog C
9. I «F S FAFA pOH @7 Fifm=t Fefa 7991

Ter— & AF @I g FEE BOH |
@ wacd BOH eikf#seid [Ruafere 2t B* @ak OH, SR
T S G3R SRANETS G970 AREE! 9718 FC | AP i
BOH = B*+ OH-
GIRIBCIAS) C 0 0
ARG C(l-c) Cox Cc
Sredq SIATEE SRR &9 (dissociation constant)

_ [H'IXOH"]
Kb = T [BomH]

_ CoxCox
Kb  C(l-%)

qA
T oG A 32 FH ©L4F - o = 1
AK, = a’C
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qloc = \/KbC

qloc = \/KbC

al OH = VK, C

TEAATH —log,, e =i

—log,, [OH] = —log , (K,C)

A -log,, [OH] = - 'alog,, K, — Y2log, C
A pOH = opK, — Ylog, C

10. QTR OY [QreEe q6re § @Rt e

TGT— FICT Tl TACd RCAISTCa S FHBIRI Al Se] 20
G IO (H) @3 Sy=Reed [OH | 9105 [ &6 see@ (HY)
@R [OH ] @3 spred 7 Al Sfiy o o «Fwel [Rieas
FRC ONY [RCEEe 0 |

11. NH,C] &9 Sotia 3¢l Sifsss | il <64 |

Teg— NH,Cl @5 &l =l i f[esifie = 3§ =g NH,Cl
G2 O =0FTe HCl Teom =8| NH,Cl 1 FEF 26 K
Relfee 27 @3 HCl S onifre 2eaim w5 wmee [Ruifere &3
FE OH SINCE 9aei HY SIFead 2llow SIfds 297 T@i &ad
g = | AR i

NH,Cl + HO = NH,0H + HCl = H" + Cl

Y WE O SIhTG

12. CuSO, 93 &g T3¢l Sifea | it +41

CuSO, &9 TeIRl w39 ¥ Reaifie 23 3 F17 Cu(OH), @R
g witTe H,80, G =1 Cu(OH), Jq FITF AN SR
fRifere =7 @<k H,S0, S wnife 2ewr i st [oaifers =




IR HAIEE 91

T OH SINCE 9aei HY SIHead 2llo9 SIfds 297 eei &ad
orEest 2@ | e e
CuSO, + 2H,0 = Cu(OH), + H,S0, = 2H" + SO,
W Ol Wit

13. Na,CO, @3 T&lis Tae =i | [y 54|

Teg— Na,CO, 99 Gty @< og [eafre 203 ©ig i< NaOH
G2 SIS H,CO, T=#H 27 | NaOH g 5 2ER 7)< el
fcaifers &1 [aifers & @z H,CO, 7 SUifTe 2eaR &7 wiefes
@ 2T A | FE HY SR 9ol OH SIRGad 9y Sies
REAR TR T TR 2 | APt [

Na,CO, + 2H,0 = 2NaOH + H,SO, = 2H" + SO*

g wR Ol ik

14. St SUIPIE @ I[¥ IR IR Y [T T TeAT TR
pH @3 AW St F41

Teg— 471 AF BA @36 Ol Sif1e (HA) € 39 59 (BOH),9%
#R¢l | oAk BA #ReI SnwResmel fwacsl 90,
BA+HO = BOH+ HA

LI EIRSIERCI i)
S| B'A + HO = BOH+ H'+ A
S| B* +HO =  BOH +H'
AMAfF Aoy C C 0 0
AR Mg C(1—oc) C(l-oc) Cx Co

ECHINICE TG R I Dl e BRI T E R Rk
_ [BOHH"]
[B" <[ H,0]

AR SARCERe &< (Hydrolytic constant)
_ __ [BOHX[H"]
K= RULOT=00 e (i)

_ xcCxxC
Kh — (I-x)C
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o G5 W TR F@ 20 1o =1
K, = o*C
oc?= %
%2 CZ :ﬁc2
C

aC = V(K,C)

() (i) [aC = H* 3P

2]

A (1) TN ST o9 G- ZA0F OH- Bl &l 0 113

_ [BOHX[H* < OH ]

h [B*OH™]
O — (iii)) A=K = [H'][OH |« K, = 2
¥ K, @7 A (ii) Wﬁ?ﬁm‘?ﬁ?
[H']= (£

Kb
COIATH —log,, e g
—log,, [H'] = — %logK  + YlogK, — %log C
H = 2pK - VpK, — "2log C

15. 3 SIS € g T TR Y [T T T Taceid
TR Gq AR oo 4|

Tea— 471 A BA @16 31 Wit1e (HA) € € =19 (BOH),9q
9 | @k BA wT9eilb SIUResRel fwaheel <06 ,

BA + HO = BOH + HA

LA EIRSIE A [Eie)

A B* A+ HO = B'+OH + HA

al A"+ HO= OH +HA

GIRIEIRIIOC C 0 0 0

AIER Mg C(l—oc) C(l—oc) Coc Coc

_ [OH HA]
[4" K H,0]
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TR SYRCER &< (Hydrolytic constant)

Kh _ K[HZO] _ Lo 4]

R (i)

_ «CxxcC
Kh — (I-)C
o G W9 YR FE 2 1o = 1
K, = o’C
ocl=Ke
a? (jz =“§?(j2
aC = V(K,C)
[OH ] = = V(K,C) woovvorrrssmrcesseercssinnees (ii) [aC = OH JFTH]

BRI (i) ANFIER TIFATHT 7 @R ZA0F [HY] B0 & 0 AD
[HAWX[H* x[OH ]
[H"]x(47]

Ky

K = (i) =Y K, = [H']
[OH] @ K, =1

a

¥ K, @ F (ii) e I #11E

o= 5

Ky Ky xC Ky

v N R @reg K, = [H[OH] A [OH ] = 7

H' _ Kq
Ky Ky xC

H+ _ 'KW;KH

TR0 —log,, MCH 7R

—log,, [H] = - “2log K — "alogK, + "logC
pH = 7pK + VpK + 'slog C

16. 7 SHIFTC @ q HITAF TR SNY ([T T SAT TICOH
wR @3 AR oo F1 1

Teg— &A1 AT BA (6 7 Wi (HA) € 37 % (BOH),99
#R¢ | oAk BA #ReIT SnwResmel fFmcsl 905,
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BA+HO = BOH+ HA

I W g et
i B"+A + HO <= BOH+ HA
GIRIBCIPS) C C 0 0

ARTIZR Noe C(1-a) C(1-a) aC aC

ECHINICE ERIE R I D e BRI T E R R
— BOH x| HA]
[B" X4 ][H,0]

Mo SYRCET &< (Hydrolytic constant)
_ BOHX[HA]
K, =K[HO0]= " MO (i)

_ ocCxocC
Kh  (1-x)Cxl-c)C

o2

b ey

IR (i) ANFACH TS @9 @R ZAF [ H|[OH] &=

& I A3
_ [BOH X HAWH" XOH ]
h [B X4 IX[H" X[OH" ]

K, =7l
L (iii)
TeAR (i) @R (iii) T (AF A7

= — [ Kw
1—oc K, xK, (IV)

oI 28 GG g Sitie 2eny i wikkeeita Kanfee 23
HA = H' + A

_[H'XA4]
Ka = T [HA]

K = [H " x(1-)C

a ocC

[H+]:Kax\/£ )

Qe (iv) @R (v) ANF9 (AT A2
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[H]=K,x [2

[H+]: Ky xK,

Kb
Teatw ~log,, M 72
—log,, [H+] = —'2log Kw + '2log Kb — 'zlog Ka
pH = Y%pKw — ¥pKb + YpKa

17. 3% SGITG @ 37 TFITAA “TqCd ONY (QTSFCoA FCe1 AT TqCeld
pH N5Tga Tor 67 Fta =111 amiet +4 1

Teg— &1 A BA ¢ 7 S011@ (HA) ¢ 37 19 (BOH), &«
39 | @ BA T9eilb SGResEel fowsncel «b,
BA+HO = BOH + HA

W Y WP
i B"+A + HO <= BOH+ HA
cIRIRCIIO] C C 0 0
ARG e C(1-a) C(1-a) aC aC

_ __BOHX{HA]
[B”IX[4][H,0]

TR SURCE &< (Hydrolytic constant)

_ BOHX(HA]
K, = K[H,0] =~ FHIl e (i)

— ocCxocC
Kh T (I-—x)Cxl-)C

o2

h Ty

wa =V (i)

IR (1) FANFACET TIAATHT 719 @R ZA6F [ H][OH] @it @«
I AR

K = [BOH X[ HAX[H* IxX{OH ™ ]
h = - + -
[B™IX[A"IX[H" IX[OH"]

Ky
Kh

K e (iii)
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FeAR (i) @R (iii) FAFA (AT AR

= — [ Kw
1—oc K,xK, (IV)

SR HA @310 7 =nifre zenm it sk el [Kfee =3
HA = H' + A-

A
K, = TrHA]
_ [H x(1-)C
K, ="
=KX TS V)
G4 (iv) G (v) T (AF 22
[H']=K, X\/g
[H*]= S

TTAATE —log,, e st

—log,, [H'] = — Yalog K + Y2log Kb — }2log K,

pH = pK  — VK, + VipK oo, (vi)

@Ry (vi) 778 AT Svred @i A (12 @1 FHe 3y
SIS @ 3 I (A TGS S0 OY ROSCTR 20T SoA TR0

Tz SNoTed o Wde e 71|

18. 3 SHIPTG € 7 HICIF TR Y [T &7 SNGTed o

réa <03 | e 9

Teq—aal AF BA 6 3 Siifre (HA) € 3 =i (BOH), a1

<9 | ISR BA w7<ellG SNdi<esael foscel €05 |

BA+H0 = BOH + HA

W g i
3 B*A+ HO = BOH +HA
oAefiF vy C C 0 0

ARER Mg C(1-a)  C(1-a) aC aC
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[BOH [ HA]
[B” 4" ]J[H,0]

AR SURCET &< (Hydrolytic constant)

K =

_ [BOH[HA] .
Kh = [B+j|[A7] ........................... (1)
K} = mhea-ac

oc2

b~ ey

T TN e (ii)

IR (1) AASACER TR &9 @R 2J0F [HY)[OH] =i|0 &«
I AT

K = [BOH X HAI[H" I<[OH |
h B XA X H XOH ]

Ky
Kh

R e (iii)
@Ry (iii) T FAFACY ANGCeH (I A (72 ©ig =g [emze
F3F Mo T feq 63 |

19. IFE TG DTS e ? AT G390 Fo dFF 8 | 2

Teg— (I I B9l 0 (AP A A epifie 11 =i @l
FACH B pH RIS A4l (7 OIS AFIK 71l e |

AP w9 fou ei

i) SrifTe AR ¢ (@ R AER w6l @I g Snife ek @
SHIfTCT 199 @il 9Ifs 23 OICs SifTe A 0 | Q41T 37 Shifres
T FECe & ] SIFTG G3R SN I @ SR FAE @I | (T
CH,COOH ¢ CH,COONa i ze7 <fG rifFe qreicas fre |
ST AFIET pH @7 A Z5 2 (A 6|

i) WE AT ¢ (@ R AT T&A GO P WE @GR @ FE
FRCeR filel R 9ifde 27 OIE AT AFF A0 G Y
TR FECe @ Y W @R SIF SNTC 7l Seofy FeIE @RI
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G ZIECGHTG @ SHCI CFAEres Ned 2e] Gl =
AFICAT Twizel FIST AFCEE pH @F AW 267 7 (AT 11

i) 2% AP (@ AT w1 G IS SiPes gt s
fielel 121 G5 37 SIFTC @ GG 7 i [ Seois s13el e
=9l RO SIbae S0 OGS ©ItE 203 A 0T | (T30, Na,HPO,
@ Na,HPO, o199 b el 2a7 e qirlar Tnizael A G5 q2iiee
S 46 s19Cel | St CH,COONH, =12¢lb «<f5 37 wnifie
8 GFT> 3 W RIFAR T o1 2e7 GF(6 AR T SriRge |
NPT AFCae pH 7 9 IR AT |

20. 9= wifFs ¢ 93 FAW qAFT T FH elent I F9)

Te— &A1 A GH(G OIfEF 9121 (@ CH,COOH ¢ CH,COONa
freitel S ifgse 2iRegiEas Snfe @is S 267 | ToaR T
H* SIIT (9 I TCeT TA0e pH #ia6e 26317 32 8 H i1
@3 CH,COO, =mtes eet [ieral wta CH,COOH Teois < |
@Ry wqCd H 99 (Pl w7l SifZqy €06 a1 ©g waees pH @9 (i
ARG TG |

CH,COONa = CH,COO + Na*

CH,COO + H' = CH,COOH

(oW BRCe FFF (T NaOH (@191 T8 pH @3 (I ARE 906
N e NaOH (20 2lie) OH S« Sifeieed H Seid o103 [y
Gl oo 0 | e B0 OH- @ (I wNifay 1 A<el w2965 pH
A 7 (P SIS TG 1|

CH,COOH = CH,COO + H*

H'+ OH- = H,0

21. AFEE Tl 0O H IR 2

TEI— (FI IFIF B[ AW S spie At = @ 0
R w1elfs pH RS Al (77 | pH 2IfFSC et (A7 @z gl
TP (F QIS FF 9] <G4T |
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k!, 1 16/ AT G0 pH @F W «FF #/76+ Thite 79
AR &N @ie /6 M9 Sl SnifTe A I AtAEE T OIS
WW@?WW|

AFIF el (B) = d(pH) czwrcada—%awﬁmmmﬂm
G AFIF ! (B) = d( H) (AT db = SIg FICIF (T AR

22. (F9 IFE FoF Fe! 0.03 0@ F (A 2

Teg— (P AP GHCeE Fel 0.03 Ferce IR 1 eI e
TR pH @F W @3F AfGTET White (@I SiF SifTe A Wi
0.03 (TR 2CASH 20 |

=]

23. 2l 99 (FIN SIS AR wed pH = pKa + log) T

Ter— @@l AT 430 9 ST HA 932 9 Siifre HA =1sig 5
BOH «7 5119 BA fif¥re 2031 «af6 q1w1a w1el S 30 | HA f[raifers
0 BT Feol H SR @3 SR et A~ SiEe Sesig I |

HA = H' + A

K =LA
ToYd SIfTTed [eaiee &8 @ (4]
[H']=K, ™
ar4a]

o7t —log , I 1
[#14]

—Log,, [H'] = Log,, (K. 7))
—Log,, [H'] = _IOglo . logy [[ZA]]
PH = PK_ + 10, (T werreemsveersssssensssssseessssmsseessssnsseees €))
SRE MA @3 7 SiifFTe ¢ Sig 0 o[e 2eqR Gfb 75jef
el [eaifers 2 M@ A
A BRoAT FCA | TFCET AN LSRR el HA G ey s
T 21T | FoTEs! TACe [AT] @3 969 & MA 1063 SiGred Aalle
o | AR (i) TG TN [A-] @ 2ARRCS [MA] @ S B0 473 |

pH = pK  + logm (VA4 ]

pH = pKa + loglo [wore]
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«ft zo1 wnifTe Aiw w@eed pH Wetaa qifsen a8 @eee
RIS N A7 |

24. 24 T (A AT TR TR pOH = pKb + log,,

Teg— 431 I G T BOH @k $ig 9 HA @9 @199 BA
fifere 2w @ awie w39 Tesm 37| BOH [wifers 2o iR
T B ST 3R S cel OH- SR B9l 304 |

BOH = B* + OH"

[B"]X[OH"]

el e [enes #55 K, = “om
[BOH ]

o] = K, "5
TOATF —log,, e+
[BOH]

710g10 [OHi] = 710g10 (Kb [BY] )
[BOH ]

—log,, [OH] = —log, K, —log ("7 )

POH = PKb + Tog, (bl (i)

SKE BA aﬁmﬁm@%wﬁmm@mmﬁ%mﬁ
Fcel Reaifere 2@ BY @ A ST Seol 03 | F0a SR 2Siad
(el BOH @3 RAGH Si@l g1 117 | Feraesl wacel [B] @9 9log
AT BA SIECOF 9MGCed Ao 2| oAk (i) w97 ANFAce [B] @

AfRACS [BA] @7 3= IO i |

[B4]
pOH = pK| + loglom

[#=et]
pOH = pK| + logw_[w]

@1 KT AP w_CeF pOH Feftara i< sen ar e wiwae
T A |

25. BiAyel QoTe 600 F (IR ?

Ter— Gl e TR (FIq FHuRy FRER TS Told a7
(A TGO WA ¢ SRSl 12 THFe G (et Apred
YIFEF & TSI FHUR] AR ARTO] o] 0T |
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@l AF G FHARy 570 AgCl G & T wacel [eanfers
2T Ag'l(aq) € Cl(aq) BT (T G Sfcaifere AgCl(S) €T A
ARG e AP |

AgCl(aq) = Ag'(aq) + Cl'(aq)

Teqd e e A K =S

- K[AgCI(S)] = [Ag'(aq)][CI (aq)]

K, = [Ag7(ag)][Cl(aq)] AT K = TITST ez

26. A B, SIS TG ST TIGO! 8 WIRO! QO L F51F
faefa =21

Teg— FHEIT A B ST e Gt w<ee fefers 2o wibr
WA AY* IR SR HCA B R TRAR 0 | AT AV G98 B
Sl wfuifere A B (S) &€ A AL ACE | 41 AF A B,
SRR T T el (ieT/ el

AB(S) = xA¥ + yB*
AR S @Ne/ #oR xS G/ TR ySeE/ o
qeaie K =255

AWK x AB () = (A7) x (B¥y
AWK, = (A x By
AWK, = (xS) x (ySy
AWK, = () x (y'S)
MK, = (xXy) x SE
f5 251 A B, GISH F5@I<y STACCIE TI<TS] @ BRG] SORCaT 0
i

27. fsfefie Fgmiey Reefs e a2 Qe QawETd WY
™S [efa 941

i) CaF,, ii) Ca,(PO,),, iii) BaSO,

Teg— i) CaF, 99 GRIS! R Qo] QI N0y 720 3

@) CaF, TR W7 Saiia waed [Refens 2o SR el
Ca®* G SR e F- S S S | 431 A6 CaF, a[ee
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e wqed wikrel ((NieT/ &b | ek Ca?* gk F- Sore widref
(Garret/ fotor
CaF, = Ca* + 2F

AR S @eT/ O S e/ #ToE S ot/ #oE

K = [Ca][F ]

K =S8y

K =48’

46 251 CaF, 991 GRIS! G<R DRGSO BT TCH FF

ii) ¥Ry Ca,(PO,), 3R W@ GeRl wacd [eaifes 2
R hCA Ca®* G SO 0ol PO, Iizel B S | 1 A6
Ca,(PO,), STRCAE 7@ B0l Wrel S (31eT/foTore | 7oK Ca?' @R
PO U Tl S (eT/ foibi

Ca,(PO,), = 3 Ca* + 2P0,

ATE S (e B 3S @ner/ o 28 ot/ = o

K, = [Ca*T[PO} ]

K =(38) x (28)?

K =278 x (4S?)

K, = 1088

9% 251 Cay(PO,), 9% TITO! G WIATS] GARFCTS 0L HA~2F

iii) BaSO, «< TGO 4R K] ST W0 F~F

FHER) BaSO, wRCN W@ Ger waed [enfers 2 wivRe
M7l Ba® G SIARA W7l SO, WA GeAq (| €41 AF BaSO,
FRCCIR A& TR GIr] ((1eT/ {6l | 9799k Ba?* @<k SO,> oz
TSl (/) foore

BaSO, = Ba* + ok

AR S (e BioE Scet/ o Seer/ ol

K, = [Ba*][SO,]

K, =(5) *x(S)

K =8

46 251 BaSO, 991 GRISl G<R GIRGS! BT TCH FF |
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28. T e 0o & @t ?

TEI—(F T AR FARC 7@ TQq0el I (I 78l WKy AT
FIORI QT SHARCAS S (9] RN 2 OIRGeT T3l Qi) oK
RSl 2P A1 | TRyl IR €2 WoICE AT 2SR JCET | (@
NH,OH ¢% ety wacel NH,Cl @e0 <1 23 efztel NH,0H 95
qirel 2R “AIT |

29. AgCN @3 %atd KCN 3401 AgCN @3 BiRye! I oI (&1 2

TET— AT 2ISidq & AgCN @ @t KON F40s1 AgCN
4T TArel g S{le Tivw fhe Ol #ifFa0e Jiw #fiw T AgCN @91
A KCN @3 R K [Ag(CN),] e G @ibe o79¢ Seof
28 wo! Jia #{17 | AR i

2KCN + AgCN — K [Ag(CN),]

30. KI @3 T wqeel 1, (il S0 widrel Jia AW (& 2

Teg— KI @9 &y @90l 1, (el weet @iyl i =13 el K1
ag e 1, @9 [femm K, a5e 950 @ioe o@e Seof 27| w0e
TIRrel (ATT 7 | e [ig

KI+ I, — KI,

31. wEfelEe witaeRe (Hgl,) wta A= w9y &g oGl
TtareiRe (K1) T3ce Stofg T4y | i 41

TeT— WHGCHS SRMCIRT (Hgl,) Gt AN 7=y 5@ #{5irR
SSRGS (K1) B¢ Sers Gy i NS Saezees (Hel @
et AGIFRIN SicreiRres (KI)«s [ieia K, [Hgl, ] S5 @G Sibet
e Teolg 29N TSl (@0e AN | aEiee [igw

Hel, + 2KI — K [Hel,]

32. (FIF FIACHE TG Tely T19 (ATF FACNH TLETHATR *S
TrEd F4 |

Tea— (I FROR & Teilg B39 (AF & 77 SisfFRe 20a
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AW TR AN SIFCEA W TLF AR BT NA(F oG
A S ST BIFCT N TGS BTFCET e S @ 2T |

135G FTACER SRR IR S AIATO] BT FN S TFAOH
2 OIZE FRE0 TAeS SRER AT |

33. Cu** 8 Zn* FAE GFH SHF € FA Fre 7j20F 9j20F
©td HC1 @3k NH,OH (3% F4Ca (Fi9 N 960 [t F41

Tea— SfET w1 TSR dOiE e H,S @ [es @l
2T AT | FCo ATFIRG SR 90T 297 21 | To1 CuS 9@F TR_5e!
YIFET W I 29[ Gy G2 CuS 7 ST ST S
FITS] QOFES SIfO F0Q 20 | W55 NH,OH &9 Toifzfere
H,S @« [eares gt g #1171 | 5@ ZnS 9= GIRyel @erpCeTe A T
TGN (FIETIG FIG NG ZnS AT ST SOFCA W 3219 A7
BOFE(S SOG ™ FA0O 2ACF | @ FIC Cu?* IfHF e CuS BT
@ Zn?* S WK WG ZnS RO wasfHFe 27|

e e e ¢

H,S = 2H' + S$*

HCl = H' + CI-

Cu*" + S* = CuS
AT e [ e

H,S = 2H" + S*
NH,OH = NH," + OH"
7n* + S = ZnS

34. Mg(OH), &1 ¥g Wiy f5g NH,C1 ¥ate oify iy, 51y 4

Teg— Mg(OH), il watel Wik reita [eaifers g Mg @<
OH Te~iw o | B Mg @<k OH wifcaiférs Mg(OH), 9= et
AIER ACF | 42 T NH,Cl (319 a1 2”1 [eanifers 261 NH,*
9% Cl* S S S0 | NH," S OH SiRiCas 0ot [ e
NH,OH it 01 2CeT »*6lex A fieFaia =19 201 #i | g Mg(OH),

97 e wial gfa AR 01 Mg(OH), 99 @ikyel Jia #{17 |
Mg(OH), = Mg* + 20H
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NH,Cl = NH," + Cl
NH," + OH — NH,OH | €& =t Mg(OH), &1 % Uly 2(=1€
NH,Cl %<9 e @iy |

o¢. 5 q TS Fite N @Re s o g9k ¢ [ e

Ted— @ A7 IR s (@ [ ooy ey st
Toifge (e aa sfaade aibra snitre, =7, ok, [Ruws 29l
BIRIGHIT TR, el Al el o S0 ©Its s JceT |

s HFere: fon e T2

i) snifre-=E o

i) wme-fRere o

iii) IR I

iv) Sifbre-wE MoxE-sntre-Fg o 2a 93h (o) e
3l =FF @] e H Al OH SIWIN-2WICTR SIEes IRTass oot
sifaade oI | SibTe- fAuiie Jeres 1o SoIwie S oife
T G @GAT 510+ (02 TR TG FRCAEC 919+ (I2e
TS Mo | (T (Foerrenfer SNfas vt a2 @y «fb wifas
T30 RfGHCET 910 T AT [ WY B0 FRAETC SFIR
e F(F e 229 TR G %W |

HO

QGT M5 (IRNT) FEAREG 915 (CaNeT=t)
ISP ER TR G
i) wie-Reige Soes

TS — (@ A b (Pl GiFel-Reze [ ofve [Retam
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ARRS R A e el ARS 7o /i wenlis [ o
FE I G-l e 0T |

@ TiREEE S T ¢ Refie sieca ey q¢f aee
IR | (T B Fizs wifie weiks [re ofte {1 w63 (E° =
0.76 V) TR 3 720 (2AeF (@t el +ifzafde =70

Siie H,80,-9 1% ©i2 Reigst spifie el e o aee w1
27| I SRS T wigReige wnifitas G flke apnafee
SISEICoR

Ol — QH@ o

GizfEdize sifse

()

OO~
Tigfige (g el

iii) SIfECee o,

BiRcgw e o @i e sl @3 STl St @3 Seoy
SRETERS B ST R AT ARG AOCH eisie e foyesi
T O O ST Fp< 0o | (I FCAMA Iprpe TAfEfore
BT FRET ¢ Here T2Es RGN @ Perer @RiEce
SYECHA 2[0G ©IF THCT I SR SRS 23| e A
PreTer SR @9 w1 W@ @@ 36 LR

36. @id ¥4 pH = pK, 1 @At K = faetaa fRcares e3e

TEI—SPENTT O TP i 2e] G5 7el (&rd SiifTe |
GfS TR SR I ST 200 HY @R In- S Seof 0 | Seq
H* @38 In” ORI SRGNITEre Sieg 0ot AR A | [ia

InH &= H + In

LCEINCE A TR BRI R}

[H" X[ ]

My s K, = TIntl]
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@A K, = o [res &<
[H ] =50 —
G2 (i) TR T S —log,, 70T #41E

T K, x[InH ]
—loglo [H ] - _loglo( I[In,] )
—log,, [H'] = —log,, K, — log,( p— )
[nH ]
pH = pK,, — log,( [n"] )
AS I WAl (907 T4
ST ©IeT I 23 |
GG (ii) 799 AN (AT AR

pH =pkIn +1

I A ) 2T e SR el A5 e

ISR (i) T A (A 22

CTCHCE (ii) 799 AT (ACF 22

pH =pk -1

wenyics fee In = InH

oIk pH = pK|

e elfEs IEgd pK, 93 T4 3.6

IR eI e T4 HCH FCH SIS (sl w11 23 w4ie eIt

3o ZIF 20T AE G FOIE I T4 Lk = 10

L1
[

> 10 w9 i i <o

TeAR (i) T FTANFIA (AF A7
pH = pK, + log, 10
pH =pK, +1

oG] (I TS @ wFE Foes pH S pH = pK, + 1

37. Fmfaie Srselea pH A @19
i) fiEe oAy, i) e, i) AR g
Tea— i) feiEs sicaeea pH st = 3.1 — 3.7
i) FErEfercTa pH 3 = 8.3 — 10.4
iii) A& g-97 pH AN = 8.0~ 9.6
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aififes amites

1. 0.1(M) (I I T4 f[{earem wiat 1.5% 20 @ 7 ®ead H+
@3k OH- *iipg ey =41

Ter— &1 A @I g T BOH
BISEIN BOH = B+ OH
A ey C 0 0
AER C(l-a) Ca Ca
e OH @3 916g = [OH ] = Ca
=0.1 x 0.015 mole/litre [RTIEw @ a=1.5% @3 C=0.1M]
= 1.5 x 10~ mole/litre
Ky

H" &9 (o1 Mog [HY] = Ton

1x107"

~ 15x107

= 6.66 x 1072 mole/litre

2. 27°C @ioMiar 0.01N CH,COOH «7 ftaiem sataa v faefy
9|

e Reies a o = 2%

Ted—
CH,COOH = CH,COO" + H"
Aef Ave C 0 0
AR C(1-a) Ca Ca
~ ~ [CH,COO X H ]

BOET IR0 [[CATee &P Ka = [CH,CO0™]

CocxCoc
K, = 1=)c
AK, = a’C

A K, = 0.022 x 0.01, [Reares w4l (o) = 0.02, o9 (c) =
0.01 M @3 3 IPTA]
AK, =2x10°
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3. 25°C OIS STEd ST QT T 1 x 10741 & Sioiary
2fS c.c T [H] @3 [OH] @F FR4Jt T ?

Teg— AT K =1 x 10

NIBK \%‘rlm ST AN Fe] KW = [H*] X [OH’]

A [HT] x [HT] =K @9 [H] = [OH]

[H+]2 =1x104

[H] =1 x 107 & =5 / fohE

[H] =1 x 10 &% =17 / P

[H] = 6.023 x 102 x 10'° > =7 / OH"

(Cxy [H'] = [OH]

ok dfs LAY wter OH SRt 34 6.023 x 102 x 10706

4. 25°C SI7IIGH ST ST QAP T 1 x 10741 & oA
[H'] @32 [OH] @9 o] o ?

Tea—aqitd K =1 x 10"

Sl Sif SCer AR wewe K= [HY] x [OH]
A [HT] x [H] =K @9 [H]=[OH]
q[HPR=1x10"

i [HT =1 x 107 o 9w / &0

TRk [OH] =1 x 107 &N = / &6

5. 25°C ©i*isi@r NaOH %teld pH @« S+ 12| @ Hateld [OH
TR olieg

Teg— SN Sife

pH + pOH = 14

A1, + pOH = 14 [([(Tg T pH = 12]
A pOH = 14 — 12

< pOH = 2

Al [OH] = 107

Al [OH] = 0.02 mole/lit
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6. 25°C SEEE 10 M HCI B4ed 92 f«efd <4

Tes— HCl = H' + CI
10'°™  107''M
H,0 = H' + OH
107 [@CEY 25°C SI#RIER Sed REe &< 9 10714]
oAk H @91 (35 5ow = (1019 + 107)M
= 1.001 x 107
i pH = —log[H"]
@ pH = —log [1.001 x 107]
q pH =7
oA 25°C Si7@E 10710 M HCl &eid pH 7

7. 25°C S#iNi@E 10*M HC1 %ate) pH fsfy +4
Tes— HCl = H' + Cl-
10°M  10°M
H,0 = H'+ OH-
107 [@CEY 25°C S S REAe & e 107'4]
oAk H @91 (B 9o = (10 + 107)M
= 1.1 x 107
i pH = —log[H™]
A pH = —log [1.1 x 107]
3 pH = 6.96
oFIR 25°C WI#ER 10°* M HC1 @<eeid pH = 6.96

8. 50 B 1. 0.2 M HC1 75 @ f1. 0.2 M NaOH %<td fifere
FACe fifere wated pH Stoet 341

TEI— AT-9NTG & FN-TSF ST € i [F e=ifie
JE | AR TF8 FHCA WA (75 — 50) Pr. B = 25 B1. B

TR TECEF @6 =S (75 + 50) &L B = 125 &L B

125%0.2
7918 NaOH @Ceq oY = ~1900

=0.025 M




AR AR 111

ok pOH = —log[OH ]

= —1og[0.025]
= 1.602
oAk pH = 14 — 1.602
= 12.398
. f=fefie it gt pH oo +4

a) 0.01M H,SO,
b) 0.0IN H,SO,

¢) 0.01 M CH,COOH, [CH,COOH € fRtaet sIal o = 2%)]
Teg—
a) H,SO, = 2H" + SO,>

0.0IM 2 x 0.0IM

=0.02 M

ok pH = —log [H']

= —log 0.02

=1.69

b) H.SO, = 2H" + SO >
0.0IN 2 x 0.0IN

= 0.0IM

ok pH = —log [H']

= —log(0.01)

= —log 102

=2

¢) CH,COOH = CH,COO + H"

C 0 0

C(l — o) aC aC

pH = —log [H']

= —log [Cu]

= —log 0.02

=3.69
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10. 7f6 ¥9Cd pH IAEE 2 @3 41 (I @& wifa=)

Teg— @2y BAed pH = 2
Ul —log[H™] = 2

3t [H] = 102

A2y TJCe [H] = 0.01
Sl wate pH = 4

<M —log[H'] = 4
3 [H] = 10
& wace@ [H] = 0.0001
BCEIN
AW TR [H'] _ 0.01

faor waceg [HY]  0.0001

YA TR [H] _ 0.0100
fasl wacem [H']  0.0001

AW TR [H] 100
o waeim HT] |
AR 2N TRCR [HY] @3 9bg o @&l [HY] 97 9
100 &= @M |

11. 0.01M CH,COOH @<ted pH AN 91 K 5 c00n = 1-85 X 107
Ter—
CH,COOH = CH,COO + H*
C 0 0

C(1-a) aC aC
oR &Y wdCed pH = —log[H']
= —log [aC]
- _ K,

log[ /2= ]
= —logV[K C]

= —YalogK, — 'hlog C
= —slog(1.85 x 107) — Y4log(0.01)
= Yilog x 4.74 — V4x2
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237 -1
= 1.18

12. 25°C ©ioiqia @& wated eife f@bita 0.60 st CH,COOH
942 0.40 (& CH,COONa Taige itz | fifee w3t pH fef

F| 25°C SiaE ik Suibies Reem 3% K oo =
1.85 x 10°°

S Kycoon = 185 x 107
PK scoon = 71081y Kepseoon = 7108, (1.85 % 107)
= 4.74
[CH,COOH ] = 0.60 (NieT/ f&ior
[CH,COONa] = 0.40 ¢3\1e1/ fi5ia
0 _ [CH,COONa]

= 0.40
q pH =4.74 + logm
i pH =4.74 — 0.176

41 pH = 3.574

13. 25°C ©loigie @b waeed @fe &oiea 0.60 el NH,OH
@32 0.40 (= NH,Cl Taige ®itz| ffere watem pH ey 4.
25°C oewi@r NH,OH @3 [aiem &3 K, co0n = 1.85 x 107

8s _I<NH4OH = 1.85 x 10°
PKyuon = 71085 Ky = —log,, (1.8 x 107)
=474
[NH,OH] = 0.60 Gs1/ feibre
[NH,CI] = 0.40 cier/ feibrer
[NH,CI]

m‘( FE @9 pOH = pr + log [NH,OH
i pOH = 4.74 + log%

< pOH = 3.574

I @if pH + pOH = 14

<9l pH = 14 — pOH

<l pH =14 - 3.574

Chemistry Vol. ITI-8
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a1 pH = 10.426

14. 100 C.C. 0.03N CH3COONa &7 #t% 200 C.C. 0.06 N
CH,COOH fafere %41 z#1| fifere watew pH e 991 pK, = 4.74

Teg— fifere w@eem @I wiwed = (100 + 200) C.C.

=300 C.C.

oAk T ENEAIN SIFIEES olbg, [CH,COONa] = A2ELEBY
= 0.0IN

43 Sifss Snifed vy, [CH,COOH] = 223060

= 0.04N

oK A T pH = pKa + log [ caon

a1 pH = pK, + log ‘oot

= 474 + log 20

= 4.74 — 0.602

= 4.138

15. 100 C.C. 0.03N NH,Cl @3 % 200C.C. 0.06 N NH,OH
Tifere Fat 2711 ffere wated pH @ 41 K =2.5x 10°

NH40H

Teg— fif¥e wJcem (b =mree = (100 + 200) C.C.

= 300 C.C.
MOIR @9 SIS @FEred vy, [NH,CI] = _100>;(())-(§)3N
= 0.01N
G ST ZROGHZCGH o5, [NH,OH] = 203000
= 0.04N
[NH,CI]

TOSIR P TR pOH. = pK 0y + 108 TNH, 0]

_ [CH,COONa]
I pOH = —log(2.5 x 107°) + logm
=5-0.397 + log oor
=4.603 — 0.602
=4.001

pH = 14 — 4.001 = 9.999
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16. 25°C T 0.01M TSN SHFACEE SIUACaT 5 R
wrgtaree Al Fef w91 wpifres e #7 K, = 1.85 x 105

Tea— G SR o K =1 x 10
SIS [ &< K, = 1.85 x 107
K =?

h

w

K
W@TﬁKh: K,

I
Kh T 1.8x107°
K, =55 x 10710

e | mz\/g

_|5.5x07°
= 0.01

=235 x10"

17. 0.03M CH,COONa waterd pH fAeff &1 pK, =4.74

Tar— 3 WiIC © Sg T A o e S R
FCE Qe

. pH = pK  + VpK, + "alog C

A pH="%x 14+ 1% x 474 + % x 0.03

QA pH =7+ 237 +0.015

q pH = 9.385

18. 25°C T=ets N/100 NH,C1 73terd pH fef 341 K, = 2.5 x 10

BeT— pK, = —log,, K,

= —log,, (2.5 x 107)

=5-03/7

= 4.603

S SNFTC @ 3 FFIK =l AR ST SY [RESATET 3Ce BCes
A pH = pK — YapK, — Ylog C

Al pH = Y%x14 — ¥ x 4.603 — %x0.01

Al pH = 7 — 2.3015 — 0.015

Al pH = 4.6835
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19. 25°C TF©r 0.1M CH,COONH, wate pH % 91 K 1, co0m
= 1.85 x 10 @3k KNH,OH = 2.5 x 10

Teq— PKiscoon = — 108, 0K ciscoon = —10g,, (1.85 107) = 4.74

PKwon = — 10, K o = —10g,, (2.5 x 107) = 4.603
7 SIFTG @ 39 O STRCOR ONY RCSRCER e B0eld
pH = ¥pK - pK, + /2pK,

= Vix14 — 1%4x4.603 + 142x4.74

=7 —23015 + 2.37

= 7.0685

20. AgCl O3 Tre! QOFTeTa QOIFCeTd M 1 x 1071 Zra1 @ Tawory
AgCl @3 Biye fadfa 41

Ted— AgCl 93 TRyl owe K,=1x 1010
AgCl &g Tlyel S 20eT

K, =S
A1 x 1010 =S
AS =1x10°

AgCl @3 @Rrel 1 x 10° (& / &b

21. 27°C T=olW AgCl @3 TIFre! QOFCE QT W9 1 x 1071
T @ Twom AgCl @7 Bye fefa 541

Tes— AgCl & @iyl wewst K =1 x 107

AgCl @3 BRre! S e

K, =$
A1 x 107 = S
AS=1x107

AgCl &5 @iyl 1 x 105 (e / T

22. Ba(OH), 93 93 =& wdte pH S 12 a1 Ba(OH), 97
gyl o, K @a S ey )

Teg— Ba(OH), @0eid pH @3 i+ 12|
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ek pOH = 2

ar —log, [OH] = 2

ql [OH] =102

= 0.01 (eT / oo

seqk Ba(OH), 9s @i<rel S = 0.01/2 (3ieT / foibla
= 0.005 Ie7 / fobr

Ba(OH), 9% TRTS! &ae = 483
= 4(0.005)°

=4 % 125 % 10°

=5x107

23. 25°C T%e PbCl, 97 Wil QOFTEa A 1.64 x 10° a1 @
TEeelw Pb* @3k Cl” @7 vy e 41

Teg— PbCI2 I« TSl S 2061 Tyel @ewe] K = 4S°
LGN

K, =48’

A 1.64 x 105 = 4S°

A S =1.64 x 10

AS* =041 x10°

SP=41x10°

S =161 x 102 & / ©0=

24. 25°C TFolM CaF, &3 Wyl wowe 4 x 1072 2@ @ Txom
0.1M CaCl, %3td wiye! Tape! o <41

Teq— 25°C TR CaF, 9% WRrSl S 7@ & TOR CaF, 9
girel s K = 487

BICEIN
483 =4 x 10712
SP=1x10"

S=1x10* & /l5lE
45 CaCl, @9l CaF, 991 @Ryl S, | 794K F- S 2169 [F ]
=28

1
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oA Ca> SRR 90w, [Ca>] = (0.IM + 1 x 1049M

~ 0.IM

@xy ¢ [ Twor iyl edwel K = &<

odE [0.1][2S > = 4 x 10

482=4x10"

SZ=1x10"

S, =1x10°

0.1M CaCl, <9 CaF, <yl 1 x 106 (e / oGt
MCQ

1. SRCEfAM-9F SfGe R AW (F06a (0T (FCa 2Ty «3 |

A) CH,COOH B) HCOOH

C) NH,0H D) NaOH

2. IRCRRM-G ©ie RS aW S (@ 9 oo Rt
e S

A) TICI ANGTR FofCer g oiifes

B) TR SNGCS IR Bl =iifoss

C) BT SNGTea ACora I Aifes

D) TR BT A09(F IBlg=iifioss

3. QRENEERGS T@eid GFeg N0od (@i SfEh AT |

A) w30e ofbe Ry “mief 1ion Rees el @38 s |
B) @atel ©fbe Reaey swief o7 Reaies @l fom A |
C) TR i fon eipfon ofve Ruey »mief wdigw AT |
D) Golzd @I 0% w1

4. H,PO, & (25 7iel 11 @<ere] H,PO,” STo1wl

A) @ B) 3%
C) 3 D) &0 7
5. 25°C TR GeTd SRR QOFCE Wie
A)1x 1071 B) 1 x 10

C) 110" D) 1 x 107
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6. 100°C TTOR TCeTd SR SO Wil

A)K <1 x10" B)K_>1x 10"
C)K, =1x10" D) Sotza @i % w
7. Ao @I oy A

A) K, =Kd x 55.55 B) Kd =K_ x 55.55
C) K, =Kd D) THEA (@ 5% 7
8. 25°C S WIqN Rwm Sed (F0q oA (Fie S AT
A) pH + pOH = 14 B) pH + pOH <14

C) pH + pOH > 14 D) Solza @i % w
9. 100°C SR [T9% e CFG N0oF (FI OG0 AGF
A) pH + pOH = 14 B) pH + pOH < 14
C) pH + pOH > 14 D) Toza @ % w
10. 100°C =@ Res &e™ pH

A) =7 B) <7

C)>7 D) THta (@it i< =1
11. 25°C ©isqr g &eTd pH

A) =7 B) 6.5

C) 5.6 D) T @I 5 am
12. 0.005M CaSOH)2 ¥ted pH Zo—

A) 13 B) 10

C) 12 D) ToEa (@ 3 77
13. 10 M HCI %30 @7 pH I 27—

A) 8 B) 7

C) 6.96 D) Tz (i 3 =
14. 10° M HCI %3ceF @3 pH W+ Zo—

A) 8 B) 7

C) 6.96 D) 10
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15. 10" M NaOH @3ceq @ pH Wi 2o7—

A) 8 B) 7
C) 6./6 D) 10

16. 0.1 M CH,COOH ¥<eld € pH 3w 2o1—

A) 2.87 B) 3.5

C) 2.01 D) 5.50

17. 0.01M CH,COOH Taeld @2 914+ 9| K pyo00n = 1.85 X 10-5
A) 1.87 B) 1.18

C) 2.0 D) 3.50

18. 25°C wlvagle «<fo @<es @lfs f&ioiea 0.60 st CH,COOH
93 0.40 (e CH,COONa #drgs wiitz | fifére waces pH e
T4 25°C SiaE SuiGS smitires [ g9 K
1.85 x 10°

CH3COOH

19. 100 C.C. 0.03N CH,COONa &= 3tz 200 C.C. 0.06 N CH,COOH
fifere w1 2o1| ff#e waeas pH e <1 pK, = 4.74

A) 1.87 B) 1.18
C) 4.138 D) 3.50

20. 100 C.C. 0.03N NH,CI &= 3% 200 C.C. 0.06 N NH,OH fiif#re
31 297 | fifers wacas pH e 11 KNH40H = 2.5 x 10°°

A) 5.06 B) 9.999
C) 4.138 D) 3.50

21. 7AW A B STRCA ARGST S 2067 GOl € AIGOT SERPCT 30T
THAF 20—

A) (xy) x St B) (xy) x 8

C) (xy) x §& D) (xy) xS

22. Ca(PO,) &% TSI € WRFS] GORFCaT ALK H~2/F ZeT—
A) 483 B) 108S°
C) 278} D) §2
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23. NH,Cl @9 @il @<ela pH <3 i 78—

A) 7 B) <7

C)>7 D) @4 % @
24. Na,80, & &&ii BCId pH 99 Wi 29—

A) 7 B) <7

C)>7 D) @6 % @
25. CH,COONa ¥« ST GO pH &9 W 29—
A) 7 B) <7

C)>7 D) @4 % 7@
26. o (T FR9TR Gel wAC W @ W i 2ea—
A) Na,CO, B) NaCL

C) CuSO, D) NH,CI

27. BT (P (TN TR G/ AGCeF ©91F pH «@F W T84
T AN—

A) Na,CO, B) CH,COONH,

C) CH,COONa D) NH,CI

28. OIg PTG '@ 37 FFICI w10 WY [raael &9 K, 99 e 251 —

A) K, = [ B) K, =&
O K, =\ D) @G 5 =
29. 3 SHIFTC € OIg FHIAS FCe SY [Kesel &9 K, @1 W 29,

A) K, =& B) K, =%
0) K, =\t D) s 5
30. 3 SHIFTC € 1 0 S0 O ROl <6 K, @1 e 29,

A) K”:\/;:: B) Kh:\/ll((:‘:
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0) K, =z D) s 5w

Ans.

1.D, 2.B, 3.A, 4.A, 5B, 6.B, 7.A, 8.A, 9.B, 10.B, 11.C, 12.C,

13.C, 14.B, 15.B, 16.A, 17.B, 18.C, 19.C, 20.B, 21.A, 22.B,
23.B, 24.A, 25.C, 26.A, 27.B, 28.A, 29.B, 30.C
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TCATIDE YR GFE

1. &9 F9— (J(&= e fond faame I

Ted— i) e SEoRE GoAREers 200°C Si# @i @ Bt SIH
GF I @GR A0 o 9 ZBGITG J& 2 NPT SR
27 | 2 R emifds 23 @feta foat faage qow1w | apTes [

C6H6 + 3H2 = C6H12

@fem AIRCHIRCT

i) 9% w9 @fga foa o9 eretg Ao [ w61 @iga G2
STEIIZG 9107 4 | G2 RRfEG e 33 @feta foaf e a6 |

CH, + 30, = C,HO,

cafege @fgagiRerEze

iil) S SRACECR THAEfOTe @ w9 (@igE fon w19 Rifas
Aew [l s @fem @fgmreagmize Sy w1 @3 [
oSl T @G fona g a6 | apfa f&faa—

CH, +3C, =CH, +3Cl, =CHCI,

e SR ERIERIEY

ek Goitara foih it esie e (@ (e foab fa-ahe a6 |

2. eliet F9 @G fadse AT oase STt Senm |

Teq— #reet € W I AT’ wace 3fAfew carel
FACE (@ A0 2GRN 2SI 207 9 Fe &g
ABIPTIT AT @19 (@9l FACE @& 0 (@I ATS 27
| i f[fem—
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9 YIS e el @I & w=@l Br,/ CCl, &=l 22T aiyi
BIETel S0 ale 905 @I w19l 398l 5 9w e &g @i
B39 (9T FACE IS A0 (I A8 =7 =11 | qprtess [fea—

H H H H
Br2 / CC14
— —> H H
H
H Br Br

Br,/ CCly
—> No Reaction

THAtANE ARl (AtF i S Y @ 3fefeTas fagme SicoE
@fgta el SIev |

3. el T— (G = QLCGITEH FIgeT |

TeT—AlGrR Afeft FHCaa o G I YT A7
TGN 3% O FN9eT FRe [IGea eI afegiel i
@fgera R @ @ 95 2lRrgite efegi+re 2r @ T e
*{m1ef T 23 ol wfew | oAk B2 7MES AM (e = 2Lrgiees
ST |

4. FfgrTe go i gemn 2rengifele afegem et
TigFed AfwT | FA A F41

Teg— [ =l m-3Ewe ANEe G0 SIS (o6
6l | @B SHTACGE FIACEE SO0 T3 ([ oza FHfetlere!
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@1 @2 IR &g go RKfaam st azd w0 @ w5 @fge aft
wfe e (@9l | @i T AT GRS T-BERET IR
T (@G @ G0 Welpeers (vw R ebad T | (e
T BETRGA AR @ ANSAR T BCACGRFISS AR(GE (A6
FRCE S FACO AT G3R eAfogiei R R | agiore (&ige
IR Afogiem iR oike azd Fcel SIS bR w8
=3 | e go Rigw wite (@fegtas Soiaeste «f 78 ' 17|
G2 T (g St sfig Te wece Jo [iwwe siftes
GRS afogse R <oim|

afegoe R[fgat—
H NO,
© Conc. H,SO, + ©
—_—
Conc. HNO;
SRS SRS
3o fafemi—
Cl
Clz/ hv Cl Cl
_
Cl cl
Cl
SRS TSI OSF

5. @fgrTa Welpefrls afvgem [Ridaw gemm Tregifees
afegiem i s=re= 906 | e F¥41

Ter— @fgrea foaft e Feromit AT AR -ZCAFGL
FIIES 0O | TCeT (@G IR TAT @R 6 2112-2EARGLT I
FCe (@G o G0 Weipeflm @w Rra wivad I | @
TER BLETRG T Jian AN e SCECGIFIR A2 (G T
e R @R Aoz Kie <o | e [Melmeize e (@uaibe
5t ze @t el a1 T wvear et efowise [fea smw za = |
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6. @AfgTa @rE FemelE @)

Ted— (RSN OF SR (@ etas R 12,205+ oLl foaqfb
A2, 7R SRR AR 9o fwfaie «i6h swfae son wre
TS A | G2 2l Sl oo @fera reitaite slod Ica | &2
7% (1 9% I1) (@SR WIF @GR (T 5107 @R (<7 foafd
(II- IV &3 V) (TER o 0T |

O~ 0~ 0~0-§

111 v

e @fetaa aPRfE of W (FF NS SWI IR
@ | Tregd @fgTTa @ 22[e o

>-Q- 0

7. FCAF0 (FIGTCTC IR TCAGTCTS SHITACNLGF (AR I (@12 |

Teg— (@ TG SIS (@eel G [@fgge qom a5 @12
@NeFE @fgaEre SRS (e 657 | (@9

g rife SiCriiEo] fFerrfee
@ ANE SPICAOS (0o AFEF (ZOEIRFF 677 T (72
@SS TNERIGHET SIS (@9l 96T | @5
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O 0 0 0

|

8. (I (TR (TN WITAHF 28T =S (@12

Teg— (P9 96 (e (ol SIS 2ea A

i) @l @ ATl Jelea = |

i) (Ao &Sl 2Ra FFAN O8I SP? &7 |

iiil) (oI 2lfSfb 2ReE P et AR=It3 S0 TSI AT |

iv) JEIIE (Aol AR 218 BCEREea A< (4n + 2) Al
R I I AAffbe |

9. Srefi-oifiat s eFol qeTte B (@I 2 FEFe el , o
s eFrera Jiw @12

Ted— (g I (Al A eAfegotE CoAfEfore fTor
gl e adfegienas ¢Fta afeBietaa g f$9 I 29w
AfogolTa eFfoq T | a2 elfog 7 aM SCeTaea oNa| 2p 2
oize el afsgo @fge I Eoi—SRRIc afego T |
o 2ew eifogv I Brege [l 28 wiztel Wl @3 oAl
SR Afog7 T |

et 3R 2t feHeIcRe Tniesel, —-NH,, ~OH, —Cl, -Br, -1, -R(R
= el I6F), —OR, ~COO- Tifi |

BT s 287 — NO,, ~CHO, ~COOH Zejifi |

10. — NO, &kl @3B (B! fewiss, it 4|

Teg— —NO, 956 BTG SIFa 2b21 | NO, 2o T @<k —R
AN Gy (AT ToTCAR ARG TG BT~ | RO 63 @eienies=
T (G TETRR el G AT SR SCETRGCAR T (5] SREICH
M ZPT AR | OFRERE Ot (6l SR SCeThhe Ty ol @

Chemistry Vol. IT1I-9
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AT SREICR Qo (@ 2GAR S9® BCEACEN Fed (6] S
i oo« TO17 | G2 FIC ~NO, 2F5 G(B (6T el | ARG ICAfeeas
QUSR5 oty fefe 2o |

O +/O O\+/O O\+ o
A -- Q @ @ s
11. —-OH 59 @6 st @3 2ifat o i <41

Teg— ~OH £F b 2CeTaG [T 2P% | -OH &FC27 +R &SICI
G (A AR BCETRGA WG Jan AN | RO SR (FCSINICHD
@i qecaa el @R SN SREBI ARG TG (0] SIS
O (M i #1131 | FCeT Wiore BreTcg] et Sl Gk SAiAl SRR
afsgisi oI @3 FECH —OH 259l @30 el R Al o |
(TR (TSR 510 0 Afefe ze1—

% H _+o|/H +O|/H +O|/H O/H

12. (FICA- @GR AAES Aol @GTTR gene 0 (3 2

Tea— (I A i daigmel S AT gere (= |
B (PR 1 AOIET T (@G I BERG Ty I A |
FeREel (@G IR 2lfS TENFFIRER ST I g AT | 92
e @FICAl-@fgea aptiae Aferel @fets e 9 |

ISP Py
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13. eea 9t wfe (AtF It @fg awe Faa e

i) N2

i) A &gt
iii) smAGlem

iv) CFelel

v) Q@I fe

vi) @fee TrTEfEs @iz
vil) &fge ACTIfes ke
Ted—i) n— ZE (AT
@3 & Pt-Al, Cr,0

L0, V,0, SERGGE THAfEfers 15 atm bICo
550°C TEo TeY T n—(0IA ({eA AfHeTe =)

CH; HyC
L —O =0
2 \ / 2

CH——cH,

n-—CZCI ABFEE @fega

i) NS @G (AF
SN @GO GG 12 FZCANE TEY FACe [GFARICET=I
q6 R ([fge Teslm 27|

COONa

NaOH +CaO
+ Na,CO;

iii) SHRHREE (At

600°C Tl (+1IfZe O T/ 12 S0 Gof - smfH{blem
ST Bl acat fom w19 sifrfbfem sicrifere o cafem Seom =)
arafee f&fe—
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CH
HC/ CH Cu tube
|
600°C
CH
\\CH
iv) CFe (A0 —

(TS e § of AR T8y FACeT (@1 Teofm 27 | I
e —

Zn dust /

Dlstlllatlon

v) @IC-cafegs

@ITATAGTE 22T TIACF TGS F(F 46T SSTHRANT (19l FCE
fepeTizet SHEICAREN @INET T @3l (o 4red (ot (9 =eizs)
Teols 27| SO2oid Tl (A5 F(H SNURCETS I (gl Teow 27|
i f[feE—

Br MgBr

Mg / H,0
- s —_— +  Mg(OH)Br
Ether

vi) &g SRS FHRe (A0

@fga TETEfFaN (FEte 9% 3B SECFIRE WA
BCARPTFAIA SHFTG (@9 I TE T [GABGISTH TG «]
(afge Temm 27|

N,Cl

C2H50H/
+ N, + HClI + CH;CHO
Heat
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N,Cl

H,PO, + H,0
_— + Nz + HCI + H3P03

Heat

vil) @fga AecTias s (A

@fga AcTias e & 753 ¢ FBQITE (FHRe FZes
130-150°C 12T €% FACeT FEAFCHICT* TC6 o1 (G Sl
=7 | Pl fRfemi—

SO4H

dry HCI
+ H,0 — +  H,S0,
130-150°C

14. @fgra @fieE, @feee ¢ Sitrem &[iEn foal
I F41

Taeg— (G

SRR SO CHAERSTS AR Sio @R (Jfem, (@R A0
i 3@ @R @fga Teom a3 | ames [iem—

Cl

Fe
© + Ch + HCl

g o¥q siteEn al eferae sfim Ssifefere (@ifdtaa
Az (@eeas [ @fee @angEize (BHC) Tevid =31 | amife
ffeFi—

Cl

hv Cl Cl
© + 3Cl;, ——— >
Cl Cl
Cl
BHC
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@i I (FRIBCCT SRS ET SBENN | 92 SN ET 0y
Y wiizeiED Sfts s |

QRIS SO SoAEfors ARel O=Ear @iges
A QIR R @GS s 23| AR [iwa—

Br
Fe
+ Br, ——m—> +  HBr

g 2147 SfitaTicaa fosal sifstae e afkim eifafore @ifstas s
g Rfean @fem EaEmze Seom 271 aemrf [&fe—

Br
hv Br Br
© + 3Bry ———»
Br Br
Br
Sicaiferaee @fgras sicaiferw [ien @ferma @i,

@i i e et | HI Sl [Reias s 2637 sias
Mg 2 SN 2GS Snife T s |

HNO;
+ L 5 + HI

15. @& (ATF Freitz AT o Fa =02

Te— @GR “FoAIE 84°C g ARFCAR “Foa1cF 84°C.
OISR 2Ten 47 FIFR 2 Gy SR wATew 2elielire 72
41 58 Al | ATARFCA A Ao (fetas gereia oz gean
e ffere @&fgra Mo € aip H2S04 (@9l F2ca AIfRes
H2S04 @3 5t [Rie T AR AR Sitie Sy ¢ |
Tl QTR A SIS oG ARFS e Shife wad o
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o | REIE FItceTa AR A @G (A S 341 27 |
IO FEFA LG T~ F97 219 @ (A AT o
A =¥ | I [iem—

Conc.
/ 3 / \
Cold H,S0, SO5H

S

Conc.
_— No reaction

Cold H2SO4

16. @fgTTa wiGw [feram s @ @)

Ter—lilb H SO, ¢ *il6 HNO® <t Sl Beia H,80, @
FI 2 HNO3 9163 363 | [{f@am NO? Seoig 23 11 3eeTgrizeT
2R wivee 36 | aeEfes &fea—

© Conc. HzSO4 N02
Conc. HNO;
fafeag et (Fre—

HO-SO;H  + HNO; ——» HSO, + H2J6.N02

H,ONO, 4+ H,80, —»= H,0° + HSO; + NO,"

H
H + N02 N02
+ NO, —_— ©/ — ©/ +

17. @& (Fifaemm f[RfEam s @ 3@ 41

Ted— A SEnRd eeifRfere @fgtan @ifiee [feam

FAfga Tesw =) @i [fEmn SeEeEa 2o Ol
e fafem—
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Cl

Fe
+ Cl — + HCl
Catalyst

e et (Fer—
2Fe + 3Cl, —— 2FeCl,

FeCl; + Cl, —  CI[FeCly]

H . H
©/ + Cf — @CI + [FeCl,J
H cl
@CI + [FeCly] —— ©/ + FeCl; + HCl

HO-SOH + HNO; — > HSO, + H,0-NO,

H,0-NO, + H80, —= H,0° + HSO;y + NO,*

H
H . NO, NO,
+ NO, — ©/ . ©/ +  H0

18. B9l (e —Terrger-awies fRfea—

Ted— g AICL, U O (I 727 Sifes CHifEfore
TG TRCF (I AL SHEFE T2 Al SHAIZE 2T
iR @lga @ Sl e Al Spige e A w9
AT O RFCGET-FIRFD [ A3 | (e T ShIeTi<eeT e 2T
FIGeT-Is SR il T @R SRS eFod AT
G0 SHPIRCE A0 |

RregeT-wiws ST, (@ [iewm omig AICL, eifEfore
@fgraa A e Ziegred [Rieam sysfee @fge Seom 23
Ol FIGeT-FIws SpieTiztee [ qret) @ wmE AICH,
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Toifgfere @fetam At feizs SieiEres [iea bz Seom
=z | arTafes RfEm—

HsC

AlCl,
+ CH3l ——> + HI

rrge-wws efesige e, @ Riem s g AlCL,
ToifRfore @fgra e SumiRe Fieizres [Kier sppres @fes
Tl 21 OIS RPIGeT-irs SpPiiReT [KieFa <eet | @ wiwid AlC,
ToifEfere (fetas st CH,COC] i@ Sifieoiezre Tesw 23|
e RfeE—

H,COC

AlCl,
© + CH3COCl ——— + HCl1

19. FFga-Tiws [ieaw wReE RETR TRGaE I9ee 28 (&2

fa

Tes— frrge-@iws [ vk e TRt ame @
FEA—

i) Frge-aws [fenn Ivze e @@ esnes gieze,
SNEST YIRS, 52 ST R @e— AICL ¢ Riews @
@A — e 2o 2reE TRGIAlEt vgs 23 |

ii) ~NO, ZeTG S 2P7 REA (e T 20T DTy A2
AfAICe g7 siteTE FiRGIEES s Fge-aes [y e
2T wileizel ¢ 1l |

iii) MRCGIRTGTT “Foaie Twea zenn igaw Twor @@
7l (temperature — range) €I

20. FIge-Ts SRRt RiEe Mawe! Ste F9|
Ted— 1) (G I Al SEFIBEH TOF 217 (TG T




138 A Guide Book of Chemistry

I ~leaR ([@fga TR AR AlFrel AL SR Jia 2hem
T 2AfeT SHIEFIZCE TOIF TSI AN |

ii) V2R S G A7l [#E n-ieiieeet eeCoi 2taeed (e
SRR B 2| @ AICL, THEere (&g A n-teli=iize
(FrEres RFar n-teeize (@fga Teom 2ear amienf 32 omief
2T SiEmCeiiRe (@fga (Fefm) Teom &3

i) @fga T TERe WA 2kl I ToAfRfow AEF wrEH
SeeTi [ THFer® 960 B 1 |

21. AICI, ToifFfete @fem ¢ ntaRa Faizres i 34
*mief f2ETee wiEEetelEe afee g e sl iZete n—taieiEs
@few Teow =7 (@ e

Teg— AICI, A5 n-Ti=lEe (FiREres [y el s
20T AT n-TAI9Za FILFITET S 23| g n-T2AIoMZa
IR 10 26AR 22 A[ARArS 2 &S FEfowlie SnecAcai=iiza
FICEHIOR (2°) T 2| n—TAAZE IIHRFIORCR A (@Gt
fifEFam nteioiEe @fga 9 SNEEAeAEe FIHIoRTTE A0
et i SiEmiteisize @fem S 231 @9 n-TisliEe
FICHTRCTT QTR ST #Ee FICAITR wifs FEfeiat
GEFIRC AIC, THifEfere @fga ¢ n-teiiwiize FriEres Riam 2
sief BT SRmACEoNEsT @fee @3 e smie BT n-teiniEs
(@i Seom 7w | aPEiee e —
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WM o N\ H, H,
H,c—C —C —cCl.. + AICl; —— H,C—C —¢C —Cl——AICI3
H, + +
— > HC—C—CH, ———> HC—CH—CHs
10 20

Ha
© Hy -+ C'—C—CH,
+ HsC——C —CH, ©/ Ha
10

minor

HsC
\
i CH—CH3
+ HyC—CH—CH; — > ©/

20
major
22. St Spifie a9t (-COOH) @ Bl Fwe o8 -
COO- gk?l Seefi-2iat Somis—anan 41

Ter— FICAHR SIS 2F2l (~COOH) a6 (0T Moz izl
~COOH 2F(oi¥ (-1 =% —R) 2ol &) (Jfe o1 o @ #{jfai
SREICA BCETRGT TG (Bl SRR G (@ P AR e (Sl
SREICA BCETRG TG QAN Ol (A RE W5 SLETPGIRFIe
(NG SR S FCH GR AfSGIo €OR | ST FICAICE0
(~COO-) ST Ui SIS SIS S AT (G T
BERGACE R FCF Wl +1 AR Al 03 | 6 (@ o703
el @ AT SRFICA BCERGA T (Ol SRR 9T (@ 7€
el @ Sl SRR S wCH G AR ORI G2 TR
Ficifsrere opiFre &2l (~-COOH) «afb (B fui g ~COO-
ebol S~ R evis |

PR i o

@it s
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i -2
- o
CNAep =0 N O

RTGITIG =N

23. EIGTR FEA-FEA 9 v 2ARTCTR FET-FET I97 Oy
@ ZAT A FET-DIEA T OO TR, G

Tea— @fgm w19 oo «v% s 4o @rammst ot swa
3R TSI 91 Y5 2117 TIgely LS @CSi=nia 22As adfsia
SRV T | (@fGTTR TSI 5T [ 794, 519+, @ @ 9fo I
ey fadme) T6w 03 @fetaa wisig 19t (372 gfo S T e
O T G | SN AT AR (] (9707 (T ([feas -l
THA CHF T 1.39A | S50 202 SeF 2fSlb ST AFaR=
S SP3 W3R BT SF FIKeT-FE GFIFHC (0 1.54A | g Zfefers
o 4o P 2GR WK faswha T @32 vfb S SAFeE qexy
et I 7 1.20A | 2 FIEC I AW (@ @GR Fid-Fide
T ) BRI FIF-I I 7 8 BT SOF FGe-FIGe I
TR SRR | (fgg, Zffer @@ 2r S9g a1ow AT oraitat 27—

SEISRLe

H
H H
= H%ﬁé
H
H H H H
2ot Ba

-
|
-
I
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24. 110°C SISI@T o8 Seat (FIE S5 Siem 4 2o @Jk
TeoT Wit THREEE Fa 6| 906 ANFA 7E 390 FA)

Tea— 110°C O IaR F6% 5efate (FifEe 7 blemi T faifza
TR IRCGITE ST 41091 41 eifoifore 22| 22 4ite @gizat
(FIRATE, TET A5 (@G (FIRABT @R GO A (5 A ([@UHGD
FrRET Seon =@ | Rl Je T smafere a6 | amimfas—

HsC CIH,C
© + HCI
110°C
@AGIEH (FAET
CIH2C HOH,C
Ca(OH
© ( )2 N CaCl,
@G FEZT (RGBT ST
CIH,C ClL,HC
Cl,
—_— + HCl
110°C
@GS FHEe @G (FRETT
CloHC OHC
Ca(OH)Z
+ —_— + CaCl,
@Gl FRETT S GICARY
ClLHC Cl;C
Cl,
o + HCI
110°C

@G (FRZE @EhR FRRy
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Cl3C HOOC

Ca(OH),
— +  CaCl

(A HRFZY @i Siife

25. SFEE §Teld ToAfgfore GeRaa Mt (FifHtaa [l i
e | F 906 THEAd T ¢ FA)

Ter— SRR §efd SHifRfere Alme Sissa SeRid A
iRt Rid Sei- it 5ej2 =R AnRi-(FIeaibeza Seom 27|

CHj CHs CHs
Cly/ Cl
—_— +
Fe
Cl

26. FoNTe ¥4

i) Teled (2t TNT

ii) Be3e (AF @geIvaize

i) B2 (A @i =nhre

Ter— i) Bejed (AGF TNT

LRI AE[GF SHITG € LR ABRFE [ SIS A0S Gej2taa
i 2, 4, 6-GiR2GIoaE (TNT) Teof &3 |

CHs CHs
e
H,S04(f)

NO,

Goj2e Gi2IZCE52 (TNT)
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ii) TR (AT @GR
Ted— IRCOG (FRIZT TAE (FIE (FRART Gz wahfE
GIfE® T ([GHETCH SHFos S 7 | @2 [T GO [ 7esT |

© CrO,Cl,
/cc14
Hydrolysis
iii) 5o (AF @GR =ifre
Ced— Begets ISR KMnO, 9idl T8g 0 SHIe FCel
AUgHS SifTe Seom 23|

Alkaline
@ KMnO4, heat
Ac1d1ﬁed
27. ol T9— afee (At Az

Ter— T o9 (@fgra Ao fom, et [ @fem Gig
SrEIET 2 GeoE = Al faw g of Mo o fesd sacet fom ug
22 STeT o 2q—

1303 O (0]

—— > 3 H

2. Zn/H,0

CHO

COCH

PIEC ]

28. @G (ATF @2 @AGRA (FARCC FoAfFe F41

Ter— oY ZnCl, SR SHAfEferes @fem, wmafteze
e HCl @7 Rir @giEze (paige Seom zx| @8 [fenhes
CCANARCeTI [t ee |
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Cl

Anh. ZnCI12
© + HCHO + HCl _—

@GiEA (FHIZe
29. oF @1d— B piw-w [

Teq— BF WACE Y AICL, S0 Goifgfore (e, S
AT @ GRS snitnes &fean @eataze Sesm o3|
3 R sibE wiw-36 [ a1 apnie [fen—

CHO
Anh. AICl;
+ CO + HCl ____o

30. 915 fe=e (Birch reduction),

Teg— e SYIGIRIR wdige iex Erife 11 frfams @igaes
1 4-EFIEACZ-2 Teof 27 | RIGR uike RETa 22i2e Sreize

e 7|
Na/ Liq. NH;
© CZHSOH

1,4-Cyclohexadiene

SFCY @AUEIRE SPTR (e WA ko) A6 [

2,5- B FEICRS FCAR St
HOOC COOH
Na/Liq. NH;
—_—
C,HsOH

G2 S (3CeTGe [Aat aFol) Q6 fenae =ie age I |
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OCHjs OCHs
Na/ Liq. NH;

_—
C,H;OH
1,4-Cyclohexadienylmethyl ether

31. TS 94

) @fge At aizewe

i) @fg (AT @GiEa @FEEe

iii) @fga (AT @EAfcREzT

iv) @fge (I @ERT wwikte

v) @fge (ot el

vi) &g (AF P

vii) @& (At B! MG e
viii) fge (At isieifers

ix) @fg e bl [Soize @fem
x) @& 2 ol AiEG Sl
xi) @fga (AcF W pziEyze
xii) @fge (At T.N.B

Tea— 1) @fga (AT ARSI

1.3 0, Q@ Q9
_— 3 H_u_“_H
2. Zl’l/HzO
e AReHS
i) @fge (AF @iz @iz

Tea—

Anh. ZnCl,
© + HCHO + HCI _—

Chemistry Vol. III-10
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i) @fgm (U @gafegze
Teg—

CHO
Anh. AICl,
+ CO + HCI ____ 5
SEARICARNY
iv) @&fga A @rgiis snibe
@\"3? —
HyC Alkaline CGOOH
KMnOy, heat
R
Acidified
v) @fga (4tF Fofim
@Gﬁ —

CH3
© + CH3 -CH= CH2 —> ©

vi) @fEw (AtF e
Tea—

SO4H

80°C NaOH HCl
+ stO4 —_—
Fuswn

vil) @fée (A 61 ABET @
TEq—
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NO, NO, NO,
© Conc. H,SO, @COHC- H,S04 NH,HS @\
Conc. HNO; Conc. HNO; o NH,
50- 60°C 80 to 100°C 2
NO,
NaNO, +HCI
—_—
0-5°C OH

viil) &g (A Tidifers

—_—
Zn- Hg/ Pd C
Conc. HCl
(0]

ix) @fga s Sabmifa [esiEe @fga
Teg—

CHs
HaC. clz _CHs

HsC

(0]
| Il Anh.
+ H3C—C,:——C——C| - .
HaC AlCI,

x) @& (AcF o FBEH S
@\‘33. —
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O e

conc. H,SO4

Conc. HNO;

NO,

HCl1

A Guide Book of Chemistry

o2 NH, NHCOH,
Sn/ Conc. HCI CH;COCl

—_— > I
l H,S0,
NHCOCH, H3COCHN NHCO CH

NO.
N2 Stean Cone. HNO;
B E————
Heat
HO,S
SOH

xi) @G At e srziRgize

Tag—

V505
© + 02 e O

xii) @f& (At T.N.B
Teq—

© + CHjl

NaQCr207 / 02

H,S0,

HOOC

NaOH O2N NO,
(CaO) \Q/
NO,

o
CH, CHj
Anhydrous. Fuming H,SO, OaN NO,
- s e T
AlCly Fuming HNOj;
NO,

TNB
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MCQ

1. SR SR Ao @ 2ifes s MoEe 23 ©F (@HLre
Tojee #he AR ?

A) #IE5 SIEE B) s wizat
C) 89 I D) SI! SIze
2. @AfEET FET-FET I MCHT T

A) 1.20A B) 1.33A

C) 1.39A D)1.54A

3. SeR @ (@9 SR 2

5[] o [
C)[D D) D+

4. (@S Gwye M HAIod T oA (A0 Sy 22

A) @fe B) BejEe

C) wiEfer D) AR
5. Afetm FiRE= [Rfeay 2eemgerEs 26—

A) NO* B) NO,*

C) NO3- D) HNO,

6. &fgraz Fifaceia i 2eeTgreizeT o —
A) CI' B) FeCl,

C) [FeCL] D) Cl-

7. &g APt [ Seengiwizs T —
A) SO, B) HSO,

C) H,SO, D) SO,

8. TCoa (PG Srfi-=Fal Mo 2
A) SO, B) HSO,
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C) H,S0, D) SO,
9. MHa @I b Regar,aries Ridam s azd w3 12
A) &fea B) Gejad
C) izfer D) AEGIcag
10. o= (I @i Rifae 7ie 72reE NaOH il afozifsie 232
Je Jou
Cl Cl
O2N NO, NO,
0 © ) @

11. Sedi-Sizfer, (5! Sizfer ¢ sipt-sigfecag St @Ht g e
ARG (9l B FA(72

A) wedfi-sigferm B) G361 wigfere

C) fiRi-sizfer D) (I 7%

12. n—Te2NEeTales egfon AT T (I 2Mafs T THTe 2
A) oTe & B) wiei-fbal [

C) fFeet wiws [ D) (F=% =

13. 63 (@I @6ibre KOH @3 Sl ¥ae (@9l F19 %19 AgNO

9 AT M SRS SO A 2
cl CH,CI

3

A) B)

H CH;0OH
C) Hc=C—cl D) &4
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OOH

14. Na/Liq ,NH;
_— >

Toas e [ieae e smie 25—

COOH
A)
COOH

®)

HsC
Na/ Liquid
D

Toitze ey [Rise oo smef zea—

CH,
A)

CHj

&

H,CO
Na/ Liquid
—_—
NH;
Toize ey Rieae wre smef zea—

16.

151

COOH

COOH

D)

CHj3

B)
CHs

D)
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OCHjg OCH;
A) B)
OCH; OCH,
C) D)
NaOOC
Br, /CCly
17. — A
Rifgrarers smigf A ze1—
Br CH,Br
A) © B)
COBr
© >
H,CO
HI
18. —_—
et swid A zer—
A) @ + [N SieRe
B) SIGICe! @fge + faizs wieize
C) g + fEs wieiEes D) @Hb «
HO
CH,N,
19.
CH,OH

fferete smief A 2e1—
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OCHs

HsCO
A) B)
HOH.C CH,0CH;,
COOCHgr on
Q) D)
H5CO CH,OCHj

20. G- eiba] R o aizd
A) 72 T4 SR FieTze
B) & ¢ SRR FENET @ O3 W9 S e

C) W2 =9 Sy 2yielRy
D) (F 7%

Teq

1.A, 2.C, 3.D, 4B, 5B, 6.A, 7.A, 8.D, 9. B, 10.C, 11.C,
12.B, 13. B, 14.A, 15. B, 16. B, 17.B, 18.A, 19.A, 20.B
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qed (Sd Tl

1. T 4Ied (N9t &0 < (IR 2 TrigAe wis |

TST— (3 I (& (A0 S AR ACH S FAPA FACAGT
TEC Y& ACF O (&9 afed (ol A0 | (@ Tizfeize fom
(CH,ZnCH,) @& fQiZst SpieieaPrm sicaeize (CH Mgl)

2. ferree faees gete St @ate

Ted— SR WISERTEIN FiFRe AEe [ e (@ (o9 4o
519 FCF OICF fASG [P e |

3. faamre faatae Aferet S F atme 2w 7 w31

Teg— fae Raiacaa Aol f$a 3 19w, Tieieakr (C—
Mg) IHCF LA T2 | I, ST IHC1 el To (@
2[R 9IS PR Alrarel oo @ 203 | S-E e (eeler
e dererrel fad @ — I< Br ~Cl | oaik e e aw—

CHMgl > CHMGBr > CH,MgCl

qRTle SIEARE AR+ Aeldd TF S a1 Syiefee
A 1 el e Jfe AR

feIsiaTG faplaearst Aferzrel ©© g #A | ol QI @— CH Mgl
> CH,CHMI > CH,CH,CH Mgl

4. fefEs MR SitTeiRre awe adia 39 T4 agfea
HoFo! SqeTH I |

Teg— ifo— AT Bace! N[BT THCIRT AT 9F Mol
i e Siema feiEes e SaeiRe ows F41 27|
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fafea—
Dry
CH;l + Mg —> CH;Mgl
ether
T o —

G ~AkER ¢ wg foq 4 R ColleTos FITR ¢ 0 oY
CaCl, 5 oG 687 I& (b WISl FICeT G2 Toig 0¥ Ao
T& A1 28T | FICT TORI 04 7F Y& ACHARBIN L] FICAT 257 |
@4 UF TIZ AT 2T 0 FEE TR WAEERIN @i FF
7eT 41 7o | RSt wiael iy o% 3A0F wargw fize
wIGRCes w9el it A el zet | [l gy @ sifers «
€ S TRCal SCIGH (IR (@iol T [ wo oifere <6re
it | Rfenlt wfe we 5re AT e 1o FRhE s F1
=3 | ez 2w fiaizer spscabricT 2R 739 Sesig 23|

Todol— i) R Gz 2R TRl il A7 € SleTPiza
& 297! A |

i) s SpocaRrRIE wigfie AR SHiEe I speeRrI
2R FACS (A |

i) >% TFelfe wB @ 2fFEs 2re 23|

iv) eefen PR @W @ SR IR 9 AE G 55w
TS 209 |

5. ferimre s 22T wdtge 20 (F 2

Ter— fE9IC R 2o St oI ZIeNes AR (FU
AN SCAPRICT @STO! FCF G SCeTRG | 29116 [Tees «io
T2 SIPTC 0ol SN6Re FCH | SAATTH AR S G AT
{5375 SERRGA (ST SRR Wi S0 | 3L 1] 3127 L 2T
IS I | GBS 12 I 3T @3 9 faloire [Reaea e [
T ICAPTRICE STl S0 S 56 w0 | 201 W3 7If7 wifoim
f2lsIe Res 22ta wahgw 27 |
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CoHs—™—O0——C3Hs  Diethyl Ether

R I*g—x Grignard Reagent

CoHs—™—0——CoHs Djethyl Ether

6. AT 9

i) CH,MgBr (¥( CH,

ii) C,HMgBr (UF CH,

iii) CH,MgBr (¢ CH,CH,0H

iv) CH,MgBr (& CH,CH,CH,OH
v) CH,MgBr (¢ CH,CH(OH)CH,
vi) CH,MgBr (¥t CH,C(OH)(CH,)CH,
vii) CH,MgBr (t& CH,COOH
viii) CH,MgBr (¢ CH,CHO

ix) CH,MgBr (2t CH,OH

ix) CH,MgBr (t& CH,NH,

X) CH,MgBr (2t CH,COCH,

xi) CH,COCl (2t CH,COCH,

7. o @e— fawshichE e

Ted— 29U wACd warge fEtEd SHAfEfore o-t@it @biR
IACRIET It FEICT 7 [ 6@ o-22G[T @i Teog I |
3 e otz [ 3

C 7 O CH;COCH;
H,C—C—OCH,CH; —— HyC——C—0CH,CHy ———————>

I
B ! ether Brzn

OZnBr (0] . OH (0]
| H, Il H/ | H, Il
H;C—C——C ——C——O0CH,CH; ————» H3C——(’:—c ——C——O0CH,CHs

HaC H0 HqC

0-2RG TR
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Answer
i) CH,MgBr (2t CH,
@\‘3? —

CH3MgBI' + H2O —_— CH4

ii) C,HMgBr (A CH,
Teq—

CH3CH2MgBr + HzO B CH3CH3

iii) CH,MgBr (2t CH,CH,OH

Te—
OMgBr OH
Ether , H+/H20
CH3;MgBr + H—C—H —> HiC—C—H —> H;C—C—H
H H
iv) CH,MgBr (2t CH,CH,CH,0H
Ted—
OMgBr OH
/ Ether Hy | H+/ Hc—HZ—CH~
CH3MgBr + H,cX—CH, ——» H3C—C —CH—H — HC—C H
H,0

v) CH,MgBr (2% CH,CH(OH)CH,
TG —

OMgB OH
Ether | 9= H+/

I
CH3MgBr + y—C—cH, T HC—C——CH; ——> H,C—C—CH
O
2

vi) CH,MgBr (2 CH,C(OH)(CH,)CH,

BrMgO HO
i ether g\ H/
CH;MgBr + HC——C——CH, — HiC——C——CH; ——»HsC——C——CH,
HC H,0 HaC

vii) CH,MgBr (2t& CH,COOH
Teq—
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OH
Ether OMGBr 1+ |
CH;MgBr + 0=C=0 —> H;C—C—0 —> H;c—C—0
H,0
viii) CH,MgBr (2= CH,CHO
@@ﬁ —
Ether ?MgBr H,0 OH

|
CH3;MgBr + H—C—O0C,H;s —— H,C—C—O0CHs —> H3C—(H‘,——OC2H5
|
H

- OH
H* /H,0 1O
[ HiC—G—OH ] - H3C——-(’:’—H
ix) CH,MgBr (2t& CH,OH
Ted—
ether HY/
CHMgBr + 120, —» CH;OMgBr ——» CH;0H
H,0
x) CH,MgBr (2t CH,NH,
Teq—
ether

CH3;MgBr + CI-NH, —> CH3NH,

xi) CH,MgBr (2% CH,COCH,

@\"}ﬁ —
NMgBr (0]
ether I H+/ |
CH3;MgBr + CH3CN  —> H;C——C——CH; ——>» H;C——C——CH;
H,0

xii) CH,COCI (2tF CH,COCH,
@\"'@. —

(CH,),Cd
CH;COCl ——— > CH;COCH;
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MCQ

1. S @ (@9 aie7 te (ol

A) CH,COONa B) AI(OCH,CH,),

C) CH,MgBr D) CH,CH,0ONa
/ 1.Ether

2.  CH3MgBr 4+ H,C——©CH, —» A

2.H;0"

R A @il ze1—

A) CH,CH,CH,OH B) CH,CH,OH

C) CH,CH,COOH D) CH,CH,CHO

3. CH3MgBr + H—C=C—H —> A

i A @96 27—
A) CH, B) CH,CH=CH,
C) CH,C D) CH,CH,CHO

fifeam A clfe ze1—

A) CH, B) CH,CH=CH,
C) CH,CH,CH, D) CH,CH,CHO
5. T2 323 3R TE—

A) =2 TifTe B) o271 WP

C) @1l D) (I 7%

6. fEoere e 2a1 @o—

A) = Sk B) 23 FHITS

C) el D) (I 7
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Ether
7. CH3;MgBr + 0O=C=—0 —> A
H+/H,0
fem A @it za—
A) CH, B) CH,CH=CH,
C) CH,CH,CH, D) CH,COOH
ether
8. CH3MgBr + CH;CN —> A
H+/
H,0O
fEm A @it z5—
A) CH, B) CH,CH=CH,
C) CH,COCH, D) CH,CH,CHO
HO
ether
9. CHsMgBr + X — H3C_(’3_CH3
+
H"/ H,O HaC
feam A @it za—
A) CH, B) CH,COCH,
C) CH,CH=CH, D) CH,CH,CHO
ether
10. CH3MgBr + 12 0, —> X
H*/ H,0
e X @it z—
A) CHOH B) CH,COCH,

C) CH,CH=CH, D) CH,CH,CHO
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11. faomre Reresa Ao 7 @ ze—
A) CHMgBr > CHMgCl > CH,Mgl

B) CH,Mgl > CHMgCl > CH,MgBr
C) CH,MgCl > CH,MgBr > CH, Mgl

D) CHMgl > CHMGBr > CH,MgCl

12. CH,MgBr 2&fere Se=5s 2 I9ge &—

A) 1, B) Mg
C) CH,CH,0H D) 324

13. Qe S=Coa A s G JIZS 28—
A) CH,MgBr B) (CH,),Cd
C) (CH,CH,),Pb D) 22w
Answer

1.C, 2.A,3.A,4.A,5B,6.A,7.D,8.C, 9B, 10.A, 11.D, 12.D,
13.C

Chemistry Vol. ITI-11
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CIGIESECACIE PG GIEW

1. Wz gaige, MR (peige, faEes @mige ¢ faEe
AR farseass ad Jad T Aeie @ i F41

TS 2R el ofte dedeer Jfag o 2, F >
Cl > Br > 1| (12 013 C-F 7% ARG 7_ee @M @7z C-1
TH (AR FICHR | SRR (I S T[cwe e [ p =
e x dI (TAC e = A AT G2 d = RAI© SieTaras Ay
vag | WAEE (FEiEe ¢ Mg ARy wiKim sj2REceE Atk
A G2 B (FIRCAT SF TC QG &) L (AT %] Vg
I -FR T GG Qe (T | T FIGA-(HIRC e @R d 9=
ORPCET N PE-ZICTN TR SO T | SHA2ATF - I
R FET-SNNTCTT ©fTe AT 21y AT 28T
I 47 I T F(E I (CHA e JT€F 29T M0gs WaAizeT
@NIRE ¢ fN2Es SNARIT AR GNFe N Faodbs 2 | oG
e @ I —

CH,Cl > CHF > .CHBr > CH]I

THed—a F4|

Ted— fonize (FRRIT o 32T (FRR0ET fArTwFanisa
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D) *Iial-SIRSFICAICAIG < (NoI-SRIFIAig < Sedf-SiRFieaaig

18. faizer gaize, Mz (FeiRe, g @mize ¢ faze

A) fizs Faize < WeEe @Eize < [Ee @mize < faigs
R ETReE|

B) feize (Feize > MalEs Faize > fFeiEe @iz > feiEe
Rl ETReE|

C) e @mize < faEe (FEiEe < faEe Faize < faze
Rl ETReE|

D) [efEe FRize < [z @mize < fiEe Faze < iz
RIEIIETReE|
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19. S-SR TFICACA(G, (NBI-TRIFITIACA(GT QIR w0~
TIPSR 97 N “FoICH Jad @l 26,

A) ANA-CRFIEEG < (O-UREAE G < <I- SR@IEiaieE

B) #iA1-SIRFCARIG < SIf-SIRFRIRIGR < (Iol-SIR @RIt

C) SCA-TRIFITANIAGTTT < (oI-TIRTFCACA(GT < #7i-
TRFIARTG

D) & 77

20. fouIZeT (FRBICH @ 3BT (FARCTT CFg AN (I SfSH A5,

A) foZeT (FIIRTC Werila BT (FRIZeH fatsre Qe e (i |
B) fonIZa (FIRIZCC 9o 22T (FRIBCCH fACNE ANHE e |
C) foniza (FET ¢ 2T (FAEred A T 7= |

D) &0 77

21. Efetm @fRere [ gz 2=,

A) @I =g B) CI

C) FeCl, D) Fe

22. FFCE TIo® TIRET (HITHATE 6T §eTe T8 I 1064
@0 Teolg TI—

A) cifole B) (a2i#iize

C) ABTFICITAT D) R

23. 3UF wACel warge fawd SHAfRfore suwfeaize Al [RRbicTa A
BT @BItaR, Ry Feed i (@alfe Seom 212

A) = B) (ali#ifEs

C) p-22gM o D) S5

24. 9l AEFeRE Spittes TAfEfere @ @Eiegrw T Tiod
@Ioa e [feaw DDT, owe 3 =2

A) AR B) (FIE
C) SrifRTCEE D) (F 7%
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25. G, 2-REH0a 1 ST GRIFRRre wdige @i @ie FHCe
@0 Tesy 2a?
A) GTOT-2,3-GRE@IREHT B) 9 d(+),2,3-UREWRSE

C) Y 1-(+),2,3-UREEIREES D) @H0 7
26. CH,CH=CHCHBrCH, ¢q4if6a1 <2f6 Fofe-wizeie 7e<e

A) 3 B) 2
C) 4 D) 5
27. 2,3-CIREIEIR G TG SN 7S 2
A) 3 B) 2
C) 4 D) 5
28. NI6a (I (Teifba (Teipeflers afegem RiTl w@ww we
A ?
Cl cl
v @
NO, B)
cl NO:
Cl
C
| 2 @
CHj
29. 2-TACNRSTEER 9o Fole-Szrts =,
A) @aifEeF B) ©RIFSRSIR
C) oI D) ciGasg
OCH3
Na/
30. _— >
5 Lig. NH; X+ Y +7z
Major

[ S

Rifeire 32y fieareare smief P! 2
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H5CO H3CO
ol ’
NH,
NH,
H3CO HsCO
NH,
0) D)
H-Br
H H
31 @'C—_—C—CHg, . P

Ha H

C —O—CZ—CH3 H-I
32. ©/ Products

TotaR [feain RiTaere smidaf za—

CHl
A) @ +  CH;CH,0H
CH,OH
B) @ +  CHyCH,I

OH
© ©/ . CHiCH,I
|
D) ©/ +  CH,CH,OH
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33. AT @I G PR AP qo—

A) SIBEACATo B) f9€TATo
C) el D) R
Cl
1.Mg/ ether
34. _ P
2. H,O
Br

fafeibre 345 Rigers swie 'P' 2a

Br

e &

Br Br

Cl
C. ©/ D.

HO

MCQ

Ans. 1.A, 2.A,3.C, 4D, 5.C, 6.A, 7.A, 8.D, 9.B, 10.A, 11.C,
12.A, 13.C, 14.C, 15.A, 16.A, 17.A, 18. B, 19.A, 20.A, 21.B,
22.C, 23.C, 24.C, 25.A, 26.C, 27.A, 28.B, 29.A, 30.A, 31.A,
32.A, 33. B, 34.A
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SHEACFIRE, (Fel € 2AF

1. 1% 2° € 3° SETCIIEE *AGFACR FIF ARHIG I T4 |

Tea— 1°, 20 @ 3° SEAIIE AGH0 T AMHG AR
T2 2 | A JITe [KFIFS 21 0 K17 T 9F HCl @ S
ZnCl, fr | foq (575 B8 fear A waest sjah Rl il
3! M@z I ST (@G 27 O alifers 209 2w STt 30
SRR | i T ife ffarsa Sty (G ©F 23 OiRee AR
SIEM 20 SHFACHIZET G (575 [BGLIF SIHBIF (FIBICNT 7 (G
O 23 OI2CE AT 2 AR OFEAD 1° SeTHiRe | AR [,

1° SeTCHFIReT—

H
| ZnCl, H
R=C—H  + HCl ——— R—C—H + HO
OH cl
10
2° SIETIRIZET—
R
| ZHC12 IT
R=C—H  + HCl ———— R-C=H + H0
OH Cl
20
3° SIeTCPIRET—
R
) ZnCl, R
R=C-R HCI —— R—C-R  +  H,0
OH Cl
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2. {33 R “F®@ (Victor Meyer's test) AT 1°, 2° 8 3°
AR R €§\‘9|C3 e aqe T T2

Tag

Teg— 939 GMIF “9%17 (Victor Meyer7s test) AR 1°, 2°
€ 3° TIETCPIZEF MNEGEFI! FACO SYETFIZES LA 305! (TIce!
ARG 1 2 IR T FIBCG! (@I ABCGIET (Al 7IfFere F09
NG SifTed Aes i 96ite = | @919 %At NaOH (@19l S0
fafon q0efa B9 siedl T | T_eed I (AT 1°, 2° € 3° SERIEEAE

HGFIq F41 27 |
et f&fa—
1° SIETCFIRCTS (LT 8
H
| red P/ | AgNO, | HNO,
R—C——H —_— R—C—H —» R—C——H ——>
e |
OH | NO,
T
R—C—NO R—C==N-on _MNOH__  \—ons
NO, NO, NO,
red ppt.

2° SIECPIRCETS (LT ¢

R R
| red P/ | AgNO, |
R ¢— 4 — » R—C—H ——> R—C—H
[ | |
OH | NO,
l HNO,
R
| NaOH
. Alcohol R ¢ No —> Insoluble
Blue solution --——
or ether
NOQ

Pseudonitrol
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3° ETCRIRCETS (37T 8

R R R
| red P/ | AgNO, | HNO, .
R—C—R —— > R—C—R R—©C R No reaction
| HI | |
OH i NO,
l NaOH
T2l @9

3. T ARfeTe 1°, 2° € 3° SEATHIZECT el MeFae Fa1 T ?

Teg— wiifes K,Cr,0, 7l SHeHREes Sife el 21 el Gaeld
oA ARG 906 | ST039F BACET 00T AAfFTE 75 T @R BT
AL * G FF 1°, 2° 8 3° SIS *eFae | 27 |

AT [feEn—

1° SETCFIRCER (R 2

I 2GRN SRIFEE 2R 1° SRR S 20 SHeizEd
T SRR Al PR ST sifHde 27 @3 (1 705 waced
T e (AT i A7gq A0l AAfre 8| TA SIEGRIRE HreT
PR AR e T 27 @R IR Shfhre @bl
Rt 7=l *Hresad 321 27 |

H
| K,Cr,04/ [0]
R—C—H — 3 R—C—H ———>» R—C—OH
H,S0, Il
| 4
OH
Ag20
R—C—H ——» R—C—OH + 2Ag
g Tollen's reagent o) Silver mirror
CH;CH,OH/
conc. H,SO
0 2 4 o)



192 A Guide Book of Chemistry

2° SIEACHIRCER CF(T ¢

HIfEF 2GRN SRIFE @Rl 2° SO S 203 SHAReEd
TP 2N Y& BB 2T 2 G (72 A0 TAcei e Farail
(AP TS A7 A0 AT 2 | B RFCGIC 2, 4, DNP (@i5) FCeT
el (orange) ACHT SIUETH ST |

O,N R O,N
H \ H
R—,C,:—R + HZN—NONoz — /C=N——N@Noz + H0
0 R
Ketone Orange ppt.

3° SPEFREAS (A ¢
e 2GRN TIRCFNs 7 3° SHeFizs Sifde o7 o sl
SBIFTIN SR Il A0 (@i AAfFae o7 1 |

R
| K2Cr207 /
R—C—R No reaction
| H,S0,
OH

2ol i K, Cr,0, @l 1°, 2° '8 3° SE{(RIRei(d e
>4 =

4. fATbize SpertiRterR f[fen RNt 7% ¢ TRt FoiEa

I T TS 8 AT T4
Teq— RTHIzeT SETRIzte Awe C,H, OH <R @3 7w fra
5 S wREIE otow s |
i) n-fITHZe SACFIRT—
Hy Hy Hp

HsC——C —C —C —OH

i) Ceeifd RToIRe Secze—

Ho  H
HyC——C —C——CH

OH
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iii) =NEEN [ResiEs SpecFEe—
CHs

H>
HyC——C——C —OH

H

iv) SRS [T5Ee ez —
CH,

H3C_C_CH3

OH

n-RTHEE SRR fEareial g Ty SPeCas THawd
FRCOC (M 2P

ONYRCART Gfo S qeT FAOC (@ | o790k BRI
TBIZeT SIFCRIZET (AP 28T Tel) FJFOTETI THGre] AACHE T
T SNGRSTE Tie ST & FAGE 7 | Eeelfy [RTsiEe
SICHIZE @ SNRNREEIe SHFPRIET 7PeleTd (Fae n—Co12a
SieRIEe @ S RTHRe spiersizees AR 2eq o= T2
SO R QA0S | SodT oA g TH—

TrRPRIS [esiEa Shersizs < e [EsiEs SpeaEe <
el ATGEe SeTiieel < n-ObIZe Syelwze |

5. fACoIRe SyieTCiReeT fAfes SREGINICER =% @ TRIwd T
T3 WRrelA Ifad FEPACH AlGe 8 I 4|
Cax— fChIReT SyTeThRlets 7Fe C,H, OH 9=k 92 Fezs facy

G B SEEINE Ao S |

i) n-RTGIRe SpEcFze—

H, Hy Hp
H,C——C —C —C —OH

i) eI SR e —

Chemistry Vol. I11-13
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H H
HyC——C —C——Chy
OH

iii) =NEC ROsiEs SpecFEe—

CHj
Ha
HsC——C——C —OH

H

iv) DRPRE AS5Re STz —

CHj
H3C_C_CH3

OH

G3fb SOTFREAT AR [AF 0 2BCGITFRE @32 22GHeT
T DI oFfen | n-REoiRa speeRe fGereme sot=
e SPSlER TRGHE WA @ wea e qeT WAt @ |
G2 FIRAC TR T n—AOHIe SHIETRFIZS RSl AACHR 3 %
Sy RToEe SIAtIZeT (NGRS 26T T FPOCad THRATE
FRCHCH T FCE Gl TAe BRrSl AR @ | Soim#itF Erasl
AEBIZeT SR @ SNBNRTHIZA SHIACH IR TS THhaa]
n-RCHi2e SpeCIzet € DIFRIE RTbiea Sretrzce™ MRIR 2eqs
o) TRIHE Tyl AR | SedT Trels Jias w6 —

n—REGIZe SHFACHIRE < CPIE [RTGIRE SHeHiza < SNe
RTTIZe SleTZeT < SRR RCGIEe Sz |

6. THRA wrEFRCER fAfew wReINTER AN € Sywa Sy
wqCe SifTe 4T(E Ihad FEPINCE Aee @ [ 4|

oz epfeTCpiRe AcFe C,H, OH @ik @8 Awe WM b

oG SRS sioe 1 AR
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—

. faS Xy
1) n—<OhIZE SECFZET—

Hy Hy Hp
HyC——C —C —C —OH

i) eI A6z SewRe—

Ho H
HyC——C —C——CHj

OH

iii) =NECN ResiEs SpecFEe—

CHj3

| Ha
HyC——C——C —OH

H

iv) SRR AS5Re STz —

CHj
H3C_C_CH3

OH

SIETRET TR +] SRR T Z2G R &R O-H IR I35
AR 27 “he snifTe o3 g < | SR Ae6Es srstReE
09 foafs MAZS 260917 + 2SI T0eT 2GR 25021 O—H IH(
TE (AT TR @ g™ 21T e Sibffa [RTbiRe srierizs
IR Vel ST @R n-TACHIeT SIeTCHRCETR Sielpet JETis +1
O T I L€ SIPTE &f TR @ 27 | ST [EsiRe
SIFCRIRCE G0 SR e G GRS KCEIRe Syehace v
wietfee] ETCP -+ Zeld [l SR CTePelf [EHRE SyleTtpiacea
SRYSS! BN [EGRE SR SIor (¥ |

ST (el e FE—

TP Kb wniediRe < Erelid [RToRe siesizs <
BT [REBIES < KOG SieTFze |
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7. n-fAToiRe nieTtaies, cwailn [(CHEE wietszs, wiRen
faehize wietaiEs @3k Sratmifa [AehiEe wnetaizae faizug=
e witefrs atas Ifaa @t Aee g R [ 9|

TEI— SECHZECE b ARFSEF SHG FZCAE Ted FACe
SIETHIZS e T S S 2T | SRR Gz
el E, crfaeca =051 Fevcm =i e s [ Seom
IES! (o wiefie FIERHIOR ZRTe THF | 30 FARGIE
SR & e 2ea SRS RToiRa SrecReR fSairga
2T AR @R @GR n-REGRe IO F_ew I F2fodia
2GR n-TACHIZeT SYFCRIRER GRIBCGHTAT 2 TR I | GIPelE
fATHIZe SUECRIRed CFg Srae! (a9l R 20 FIEFE @R
A [RCBIEET SRR (g 10 TP Teoid 27 | (@29 10
FIAFCRICTR Gz 20 FIIAGI @i 7o wet 20T [TbiEa
SRR Qe CLaslfy [ReoiEe syenszem fSaRugHg
B S (I | o [CHIRe SyleTchiateT fCRiRrgHits Jiae @

n-REGIZE SHFACHIZE < B! REGIZE SHFACPIRE < EPeI
e SyEERe < SRPIIR RebiEe srsaze

SISTIRIRCETS CRRGHA Sl (F1eT (E,)—

AYY Y7 —
CHs Conc. H,SO, CHs
heat
H;C CHs > HsC CHs
H+
" QH ** OH
\/ + 2
AL QIC? SHIFACPIZCE TG €0 |

o divi—



SIECHIZE, (FeeT @ 22 197

CHs CHs
H3C CH3 —_— chg_!_;CH:; + Hzo
** OH, 3° Carbocation
J’_

BOR «it7l G SeF SHRe A0 G} PSR ST
Teofs =T |

TORI 4IA—
FAFTRCT [CCRATHITT G2 SIEA(Fe A |
CH3 CH3
ch—Jr—CH3 —_— Hsch—CHz + H

3° Carbocation

8. ool F7L— SroMen TEa Amfe

SIRICOIT TiReE Sieffazs Srbrif [Rtaize g erpeif
ST BA0S IF(F SeY FACH [FoI ooy 23| @3 [RiFaes
STATIGTE G Amie @l 27 | G2 [ St [eife g
SIRCANCI#AZE SIECHIEe O Gl Suetes siffe 2 [FUoH
Teo 2| @2 Amion RA 2E @ (Pl BT IS SECHIREACT
GIfee S STe [FOH 2o T AR | SO ARReS #{ji,
TACHFEA T2 FACA A SpieFize siffe o Srefeaze
TeoE 27 | SO SICoF 7RI TACGIPECACAT 220GICS 27el Tl
el I @M | @Ry [t eyl we [FoM S zenl
g R i (At @i SehRe wea [Ridifs aad o= &)
et fafera—
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M W Al(O-CMe3);
2
HsC——C —C——CHj + HysC——C——CHs

H
HyC——C°—G——CH, + CH;CH(OH)CH;

OH

20 Alcohol Ketone

y Al(O-CMey);
H,C==G——C——CHj + HyC——C——CH;

HZC=CH3—C—CH3 + CH3CH(OH)CH3;

OH
20 Aleohol unsaturated Ketone
[A(OCMe;)5] oH
R-CH,-CH,OH + o=®=o — > R-CH,-CHO + ©
1° alcohol p-benzoquinone OH
quinol

9. B E— WACEH-2INTF-wits fq@ias (MPVR)

Teg— SNCAICINZS SIS TS SHAfezize A o
GRS SECAICCAIRTeR Aew R Sigeicaisfiga
SIS Sife 20T SHFHE @R SefeRize At Fon [olfte
T SRS TR | @2 RTINS GRes-saus-sits e
e | apTEie R[fg—

W § AI(OCHMe,);
H;G——C'—C——CH; + CH,-CH(OH)-CH; ——> CH;-CH, CH(OH)-CH; + CH;COCHj;

HO
Al(OCHMe,);

H
H, S A N + CH;.CO-CH
HpC——C°—C——CHz + CH3-CH(OH)-CHy ————— H,C——C —C—CH, 3 3

NG, NO,

10. 1-T2NNTE @32 2-TRNACETE T eIt ATy T4 2

Ted— 7o 52 (56 BO 1-Teliolae @3z 2-Celisfiael 7
Yfefbre ENfoas 2REwET ¢ “BifmN TR wdes i
ol I AT TEY FACH (F (9 2o ST T 27 (16 207
2-TelisiiweT B 2-CatAIeT SIS [ ARl (R e 1-Celis{iwe
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AT RGN (7 =1 | oAk @3 RGN AR 1-T2Aio{we1

TR 2-TRIPANCETR 50Ky eI 219y 3972 apafas [iga—
CH,CH,CH,OH + I, + NaOH = (F g0 Sxs05%7| 4f0'® &2 Al
CH,CH(OH)CH, + I, + NaOH = &7 Sz Teof &3
SCAICRe iz il (FleT—

H

L
HC——C—CH;  ————=  HC—G¢—CHy + 2HI
OH

31
Hac—ﬁ—CH3 " . lkC——C—CH; + 3HI

o

_ NaOH
hC——E—CH > CHI; +  CHy;COONa

5NaOH + SHI ——» SNal + SH,0

CH;-CH(OH)-CH; + 41, + 6NaOH —— CH3COONa + CHIy + 5Nal + SH,0

ST,

11. o Ee—aize-Hwe &

(TS TSN 2BGHIZCC TGS 0 (FICAFH (@l FCA
60° — 70°C SI#=aR TeY 41 & | SF#F et Jet F H,SO,
2R SIfHEE FAC -2 @GEGRRe 47 M RENd @3k
ool e 2T ~ii-2Rg ¥ gz Sesy 73| 3 [femes
aiza-ose & qee )

OH ONa

OH
1. NaOH CHCl, H-SO CHO
—_— o
2. CHCl,

60°-70°C
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fafeg el (Fme—
cl tm
| “oH | .
Cl—C—cl C—=g—C ——> Co——C—cl
‘\| /_ Dichlorocarbene
H

G or

o
° /—\" e o o
OH Cl——C—cl C@ ( “ccl,
—_— B — H H
OH o o
CHO
©/ HY @rCHO OH" t CHCl,
- -

ArEsR- i e et Afas Fidw GEERE (CCL,)

AR FAA Ao Snifre Tesm =)
. H 9. cA
o) ‘\ R CI—(|3—CI o ¢ o
O O O

l NaOH

HO ©

COOH H' COONa
-

12. B @E1d—

leca-F5 &

Tea— CNITTN (FIRT (& T Bt (6-7) atm @R 130°—140°C
ST FIEE TR S@Eced wow (e onfeas smiferiigces
Teof 27 | TSR GAIGAN FEFIRCADE G qaeCs SIFiRe F=e

Tiferrsfers Snifte ey 231 O3 e @ieE-M0 e )




SHIETCPIZE, (FeleT @ A 201

HO oH
@ NaOH @ 67atm ©/C00Na HCl ©/COOH
_»
130°-140°C
i sa FeT—
Q9 Y OH
5D 8. 8 S o
O———C—t'

13. (Fleca-T5 i@ NaOH @3 %f49t$ KOH <939 <4l g1
| 2

Ted— (Feca-Fas [igmn o3 Bfefs gex GRfeni= o6
(T.S) @3 3 M WP 27| ARG 9aieE “DIPRItH SislE
IT 26T T GRS 05 91t K ST $9g@ 717 5@ Na* @
TR TATE 2ET IS 9006 9fFe 2| Gifemiia 150 1o

TS

14. sivta fHferm—

syiorsue e Froa-wies e T ot FaizeE
fafemat | S@1E AICI, 91 ZnCl, 99 THfEfore (Peet, HCI @<t HCN
e ffemn S8 (@9t R Sriefeie Sesy 27 ot sdeEe
TR S-RY (@R Sev 2x | a3 RiEE aniGRriE
e ace |
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i Anh. A1C13 H3O+
HC1 HCN
HC—NH

para-hydroxybenzaldehyde

15. BF e —@reaa-uae [Jf@&m (Lederer — Manasse

reaction)

Teg— A THOR 7Y SIFTC A FCE TATEOCS (A
Az wEEeRisren Rigam q1y omie Rena sra-zRyRagiza
SRS G (Mol R SIe-2 ey eagieel Sylecigel Geof
27| @2 e Eream-wmeT [ qce)

OH
NaOH / i _CH,OH
HCHO
HOH,C
Major Minor

gfefae FINEfTETed AT (Facad [f@Tw 2,4,6—
SRRy RINAETCrTe Sesiw T | W A wnities SeifEfere

AF A I [iFam Tn oidake gy [EE AiFng Seom
9 T PIFENBG NI AAfHw |

16. T 5a— ©iF fAf@ (Duff's reaction)

Ter— uiT [ 2 e o wavizeeme [fer | crae,
ENREoERE, @ et ¢ fammee ke e 363
SIfES FCeT S -2RYRIAGETCRITT Teofy 3T |
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OH

OH OH
© (CHy)6Ny4 ©/ C=NH HCI ©/CHO
—_— —_—7

17. ey s R 3¢ <91

Tea— g6 9% ¢ AR (575 TSI (e, AN NaNO, € 5Ilp
H,S0, ftx &t siitg siss 1 261 | @2elfb o g i el <9 «i=rel
T | GH9F AINO® o1 (@9l FC 579 T Tel(T ey el el A |
79T NaOH % FCa IR FCe1 Taee 39 S 2M16 7%
T e A | G P AR (el A pe] T4 2 |

HO
OH

HO @
Conc.H,SOy4 NaOH
O (5 22 oD ron 2 o Do
NaNO,
NO

BT (F7) BT (1eT)

18. 3T HETCHIZE ST (FoleT Olg LS, G F4 |

Ted— (el SelE TAce CeliGe Wi S ST (T (TN S
TR 2 O (FCSICHR TCA (JG JET BISR q06 @R K 2
1 (3 | [5G 3AZH SIFPRE TS wie FIF 2190 (T SCAFBT S5
5107 I ©F BABH AT +1 AT Ty 47 27 | I3 I 2B
SIETHIZH SICAH (Fele] ©lg ST |

S dptyyed

(AT (ST Ao

H2 H2 -
HiC—C—O0—H + H0 ——> H;c—C —0 + H;0"
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BT 2T +I

-
SIS T 3%

19. BF Fd— TIfeTTEE AT

TET— SETA ARG € IS At 2GRN srisEre (s
Ted (3 2AF AFe I 2| 92 simied AR AR € ey
T3 2T 2T AES F41 2T | GNGAN @ BRI A0 ShiecFzeea
e Enfam At »GiFmm SremiEe Seom 23| Seow Siemize

el BIERCes A WepeReler afegiem (S, 2) Rieam e
22T T = |

2R—OH + 2Na —» R,—ONa + H,

R,—ONa + R—/; — > R—O0—R + NaX

20. ©iE TR 2ACEF pem GREIFea (THF) T wfds
TRI—IA 9

Ted— (GLIRIRIEIRFeaN (THF) ¢35 a@9eaye Al AfGs
BT 2GR SHCSTA (2975 (ST BTG Tl2aEe AT T
& T s @ TEE w1y | F0E SR SR B U 2IB0GITS
TH NI FCI G T TP 2 | ST ATF Tl 3T 320 323
2k9l 96 OIS SIS 29 {0 A0 F0eT Geers e@fet vp
I 2BCGICG I8 9 FACS AT | BB 3ABE 3AC TizCalet
B e Y9 o REANT G) TIRCAG-CIRCAlE ool o1 faml
I GCeT TS QI |

Q CH3CH2§0@‘CH20H3
gdO

(F12RTg frErel ©IZ B FACEE
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21. AR gem (BRIRIRgIream weel wfxs «Afasied @iy,
[ 4|

Tex— RrCHIN Wb SHICACILS (RUBCAPNRIES (19 | P wiere
i s I GR SRS AIF GG BCEARG GV
wRelee TR AN IR GG 2CEhE AT =W =W @R @b
SIS (0ol 2T 27 | SHee A ToR S ereee
S QSR ST SIS S Lol ST 2 ZRCGIee A
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TS oY SR e Alg 97R WA FERe (SIS (M
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G2 TR PSR Qe (BRIRIBCY RPN Sitet Sifds wifsiee uiwy |

22. ECHIZERfE AgHoe wpifT @ wie Teuwmee wivad FCh
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T — SETRIRCER 212GeE e (O-H) 2IRgIts si7q
i ST Al SHS 2R A J& AP 2IBCGICS A7
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F(A @R SIOTC o SHF FACS AT | SATATE SIS ST
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IPTe FHCA—
R—O—H + NaNHy ——> R—o0Na" + \p
PG ACA—
R—O—H + anqso4 — R—o—H HSO,
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23. 3TE HETCHIZE 8 (FACETR WY IS NG FAC3 2

Ted— 1) 33 SeTIze Gy Qe Aol of e
CFele SCCereY R et ¢ =1
e ffem—

NaOH / 1,
CH3CH20H —  » HCOONa + CHI3 ¢ + Nal + HZO

Ve

AT

i) AT SEACHRCE 2= (FEF (FIFRT w16l (@l FA0a1 e

I (I 2GS 2 I Y (e AN (R (FRIRE w19 (@ol

0T Rced 39 (@@ 9 @6 S| @B AR AR BATT
SETHIZE & (FACEd N0y 2y ez w1 q | apafas [faa—

6 C¢HsOH + FeCl; —» [Fe(OCeHs)el™ + 3H" 4 3HCI
@afe q¢f

24. F99 94

i) SniforafeaEe (s [eoH, 2-9
ii) Bffere (AT TRl 1 -6

iii) T2 (AT TS, 1-976T

iv) T (A TR, 2-9767

V) STIRTCOI (A TR, 2-976

vi) BAZE TS (ACF CRIA, 1 -6
vii) 1-RIZiREERe (2 1-NaEemiEgceies
viii) BCGRCT (ATF B ST
ix) TR (AT (DI, 3-96

X) B2 @TT (ATF ZAZH SR
Tgd—

i) SniforaftaEe (s [eoH, 2-9
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CH4CH,MgBr OMgBr H,0" OH
HaC——C——H HyC——C——CH;CHy —————> HyC——G——CH,CHy
ether H
fAToI, 2-wreT

i) 3R (AcF @, 1-91e

H H BrMgO
A H N _H CHyMgBr el mo° HO
— + 120, —> ——» H3C—C—CH; —> H,c—C—CH,
heat Hp H,

H H H H  ether
iii) TeNfoR (At TEllel, 1-9%
1. BoHg

Ha
HeC——C==CH, —————> H,C——C —CH,OH
2. NaOH /H,0,

iv) TS (2T T, 2-TeT

1. Hg(OCOCH3), HO
THF, H,0
HyC——G==CH, > H;C——G——CHs
2. NaBH, H

V) SR (At TR, 2-S7e

e} . OH
LiAlH,
HsC——C——CH; ———»  HsC——C——CH;
Hydrolysis
H

vi) 3BT TN (AT T2, 1 -TeT

0 .

H 2
HaC——C —CH,0H

2 2
HyC——C —C——0——C —CH;

Hydrolysis
Propan-1ol

vii) 1-FEemEiese (A 1-RizemiaieaiTeT
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@CHg THF, H,0 dﬂ:Hs

2. NaBH, /NaOH

viii) WBCHIRC (AT 22T SIeTIZe
Hy Na/ H, HNO, H,
HC——C —NO; ——— H;C—C —NH, —~ » HzC——C —OH
CH,CH,OH NaNO, + HCI

ix) TR (ATF CoHFBI-3-576T

NaNH, CH;-CHyp-I S
H3C_C=CH > H3C_C=C’ Na* ———> H3C—‘C:C-CH2-CH3
“NH; 20% H,S0,,
HgSO,, heat
HO .
Hy | Hy LiAlH, Hy
HsC——C —C——C —CHjs <———  HyC-C -C-CHy-CHj
H . \l
hydrolysis
x) ZABE @ITT (AF 2ATE SEHIRE
KOH in

H
Hc—C —Br ———»  CH;-CH,-OH

Aqueous Solution

25. A-B—Ci....uevuervruenne. M EHI F9|

CH3
H"/
1) ch_C_ﬁ CH» o > [A]
2
CH3
H,PO,

" Pressure 0, /130°C H'
i) © + H3C—ﬁ=CH2 B C D] + E

250°C hydrolysis Ketone
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Br
Mg / 172 0, H;0"
Ether cther
HO
. BI'2 /CSz
v) — = [ o+ [9]
HO
dil. HNOj;
v) — Kl o+ [
room temp.
Ans—
CHj; CHs
H/ H
i) HiC——C——C==CH, T» H3C—C—(|3—CH3 [A]
CHg
CHg OH
CHs CHs HsC
+ Rearrangement | H
HSC—C—lc_|:=cH2 B HaC—C—?+—CH3—> HsC c*—(l:—CH3
CH, CHg H CH3'
20 carbocation 30 carbocation

l H,0

H
H3C—C—Cl2—CH3

CHs

oH Chs
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H,PO,

. Pressure 0, /130°C H*
ii) © + H3C—E|=CH2 B C : [D] + E
250°C hydrolysis Ketone
H3C
l OH
CH—CHs
[B]= O [D] @
H3C
—0—0—n Q
[C] = O/ \CH3 [E] = HsC—C—CH,3
Br
Mg / 1/2 02 H30+
iii) —> [F] ——> G —— [H]
Ether ether
MgBr OMgBr OH

Kl = © [G] = [H]

HO
. Br2 /CSZ
iv) o+ 0]
OH OH
Br
= v =
Br
HO
dil. HNO;3
room temp.
OH
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26. W] F4

i) (T (A Sy

i) CFeT (AT AT

iii) TFe (ATF TEFAS

iv) P11 (TF SIIET O R DIEfee
V) (Fa (ACF e SnihTe

vi) CFeT (TS SRR geteitaig
vii) CFeTeT (CF ST

viii) (e (A Siffere

ix) (et (AT 2, 4, 6-GIRCATTTTT
X) (FE (CF 2, 4, 6-GIRIFIACEE
Xi) CFeeT (TS fFeigsT St

Xii) (e (ATF 2-ABCFIRBCA

Xiii) (P (AT B

Xiv) (Pl (CF (Feerereifere

XV) (T (ATF ARCHIEHICAI

Xvi) (T (20T 2NARRER @grefeaize

@@ﬁ —
i) P (T SR
OH ONa OH OH
CO COON
' © NaOH © B ©/ 3, dified ©/coon-|
i) 7
6 - 7 atm, pressure by HCI
130°-140°C, temp.
Phenol (CH5C0),0 /
Conc. H,SO4
OCOCH;Z
COOH

i1) CFE (ACF AJIeTe
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Na OH OH

OH
COONa
© NaOH © Acidified COOH
—_—
6 - 7 atm, pressure by HCI

130°-140°C, temp. on
© POCl,
> heat

OCOCH;
COOCqHs

Phenol

Salol

1i1) TFe] (ATF TEeT

OH
Anhydrous
+ CHi(ClI
A1C13
Phenol

AT (J45)  SIClf-TareT (Talel)
iv) CFeeT (ATF SICTE T TRoAee

Na OH OH

OH
COONa
@ NaOH @ Acidified COOH
R
6 - 7 atm, pressure by HCI

0 0, 1 .
Phenol 130°-140°C, temp
CH;0H /

Conc. H,SOy4

OH
COOCH;

Oil of Winter Green

V) (T (A0S ol wifre
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OH
OH Conc OH
Conc SO3H HNO; OpN NO,
—_— + —_—
H,S0y,, Heat
Phenol heat SOsH NO,

forfas wifoTe
vi) (@FeT (AT ARG TSI fE

HO ONa C'_N=N_®

NaOH (diazonium salt)
0-5°C
Wﬁg@wwf@a

vii) e (AT ST

HO
HaCO
© NaOH
(CH3)2304
viii) CFeeT (ACF 9 ‘:‘lg‘_“

HO Anhydrous HoN
ZHCIZ’
Heat
+  NHj
“H,0

ix) el (AT 2, 4, 6-GIBCAICAE
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OH HO

BI'Z / Br Br
—»

H,0
Br
(T 2, 4, 6-GIRTATITFE
X) (T (ACF 2, 4, 6-GIRIFIACEEA
OH HO

Cl,/ Br Br
_—

H,0
Br
Xi) (T (ATF el s

OH H,COCO
CH,COCl

—_—

NaOH
T feFeTizet SITos

Xii) (P (AT 2-AIBCPHICRIICAT
OH Na/
Liq. NH;3, © © b
© CH,;CH,0OH
Xiii) (FeaT (ATF ﬁ?m
HO

Alkahne
S ——
Kzszog
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Xiv) (el (ATF PeTmeiferd

OH
OH
HO
H o H Conc. H,SO4 \Q
_— C

)
/O
C
0 I\
o)
ifere TP gRe CFETRPIfeTe
XV) (e (AT AT

OH

OH O
Ni /H2 KzCI‘zO7/ HzSO4
— - O

xvi) (e (ATF 2NAREGH @erataze

[%; HCl/ HCN }ho+
Anh AlCl,

HC=NH

27. A- B- C....... *GEFI9 F41

H Conc. H,SO4
. 2
1) HC—C —0-H ———>
140°C
H, HBF,
il) Hyc—C -0-H + CH,N, —— > [B]
_N2

[A]
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CHs
H,S0,/
1)  HsC —CH, —> [C]
H CH, CH;-CH,-OH
CHj3 Conc.
. H,SO
iV) Hyc—C—CH; —2 % 5 [D]
(&)
OH 140°C
CH
| s heat
V) H3C—(I3—CH3 + CH;-CHy-l —> [E]
ONa
CHj

heat
Vl) H3C_?_CH3 + CH3—CH2—ONa E— [F]

Br
H, heat
Ho
C"—O0—CH; HI
viil) ©/ —— [+ 0
CHs HI
H
ix) HC—C—o0—C'—cH, — > [l + [K]

HsC
H H HI
X) OzN‘©~02~o——c2—©—0Me —> [L] + [M]

Ans—

H Conc. H,SO,4
) HC—C—-0-H — >

140°C

[A]



STRTCRIRE, (e 6 B 217

. Hp
H—G8—C —CH,

+ H
H3c»«gz—§:'_jL> HaC—gzié—H 7;>H3C—gz‘o—gz~cH3 + H0
[A]
Ha Ha
[A] = HyC—C —0—C"—CH,
.. Ha HBF,
i) HyC—C -0-H + CH,N, — > [B]
N,
H, . HBF,4 H,
HsC—C —O—-H + CH2N2 — > H3C—C —0—-CHj
N,
Ha
[B] = HsC—C —O—-CHs
CHj
H,SO,/
1)  HsC —CH; —> [C]
H CH, CH;-CH,-OH
CH, H.SO CH3 /%—EZ—CHS CH3 OCH,CHg
HsC ==CH, L HsC | T CHs HsC CHs
H CHs H CHs H CHs
CH3 OCH,CHs
[c] = H3C4’—'7CH3
H CHs
CH, Conc.
, I H,SO
iv) H3C—C|)—CH3 2774 o [D]
(6]
OH 140°C
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CHj CH; H CH
| H* =) s
H3C—C—CHjs H3C—C—CH, ————» H,C—C—=CH,
[ Fl.
. O—H i (‘D—H
H
CHs
[D] = HsC—C==CH,
CHs;
heat
V) H3C—(|)—CH3 + CH;-CHyl —> [E]
ONa
CH CH
| 8 ~ Hz heat | 8
HsC—C—CHj I=—C -CH ——» HSC—Cll—O—ﬁ——CHg,

2

T
[E] = Hyc—C—0—C—CH,
| Ha

CHj3
CH
| 3 heat
vi) HSC—CIJ—CH3 T CH3-CH,-ONa — > [F]
Br

CH, HA/_\ CHs
|r| heat

HiC—C——CH, +  CH3-CH,-O' Na* — > HyC—C==CH;,
(Br
T
[F] = HC—C=—=CH,

H, heat
vii)  HsC—C —I + Ag,0 ——» [(]
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heat H, H,
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H2 H2
[G] = HyC—C —0—C —CH;
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H
I
CH,
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Z
[I] = HO——CH;,
CH4 ! HI
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ix) H30—C,:—o—c —CH, — > DU+ (K]
HsC
CH, H_L'I THg y <’:H3 y
H3C—(II—W> Hac“f‘g?r_cz—CHs + I — Hsc‘T-gf’g—Cz—Cm
H3(’: HiC H HiC H
CHj I Ci"s H}
HC— HiC—C* 1+ HO—C —CHs
HsC HsC
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)] = HO—C —CH,
CHs
[K] = HC—C—1

H;C
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HI
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28. A- B- C....... *HGEFI F4 1
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H H,0
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1. B,H,
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2. NaBH, / NaOH
NaBH,

V)  H,c—C=—C——CHO ——  [D]
H  H
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LiAlH,4
V) H;C——C=—=C——CHO » [E]
H H
Tollen's
. reagent
vi) HsC——C=—=C——CHO »  [F]
H H
CHj;
Cu /300°C
OH
O ether
viii)  CH3;CH,MgBr 4 CH. ————> [H]
3 H;0"
Cl
1. Mg /ether
ix) — > (1]
2.120,
+
L 3m0
OH
COOH Brz/Hzo
X) — - > [J]
Ans
CHs;
H+
) HC—C—C=—=CH, ——» [A]
H H,O
CH;

CHs CH, . CH

| u | ’/_H\_O—H | 3 (I)H
HyC——C——C==CH, HsC——C——C*—CH; ————» HsC—C——C——CHj

D O ST
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CH3
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CH,
C2Hs
3y 1. ByHe
ii) —  » [B]
2. NaOH/ H202
C2H5 C2H5
1. B,H; OH
—_—
2. NaOH/ H202
CHe (B]
OH
B] =
H
1. Hg(OCOCH3), CMs on
THF, H20
2. NaBH4/NaOH
[C]
CoH
#° oH
€] =
. NaBHy4
v)

H;C——C——=C——CHO —— [D]
H H

b i C——C=—=C——CH,0
— S — > H — H,OH
H;C CH) (|_3| CHO 3 H H 2
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LiAlH,

Y

V) H3C—C:C CHO [E]

LiAlH,
HyC——C==C——CHO ————» H3C—C & —CH,0H

(E]

Hy Hp
Tollen's
. reagent
vi) H;C——C=—=C——CHO > [F]
H H
Tollen's
reagent

—C—C—— — =  » H3C——C=—=C——COOH
H3C CH) Ei CHO 3 H H

[F]
— HyC——C==C——COOH
[F] ® H H

CH,
Cu /300°C
vii) HC—C—CH; —» [G]
OH
CHs CHs
Cu /300°C
HsC——C——CH; ——— » H;C——C——CH;
-H,0
OH [G]
CHs
[G] = HyC——C=—CH,
O ether
viii)  CH;CH,MgBr cH, ———> [HI

H;0"
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0 OH
ether H, |
CH;CH,MgBr o, ——> CpHe—C —C—CHy
8 H;0" H
OH [H]
H] = H2 |
H = ¢cHs—cC —g—CH
Cl
1. Mg /ether
iX) — > (1]
2.120;
3. H;0"
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L Mg/ether
2. 1/202
3 H3O+ OH
i =
OH
OH
COOH Br, /H,O
X) — = [J]
oH OH
Br Br
COOH Brz/Hzo
_—
Br [J]
OH
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OH  K,8,0,
© KOH
1. —> P
Acidified
R RiFaers swmie P e

A) @fgw B) &t
C) F2AN D) SHICBICERCA
2. BT N0 ST SHPe 2
A) (T B) (e
C) ([GIZeT SR D) G
3. 6 (0 Gig2iRG SeeEe
INERIGEIES T B) faPtiEa
C) [@GIZ S D) (6T
4. T (I (G SHIECPIRE TN S FF 2
A) (R 2, 2-TIZwe B) (s 2I30E6
C) fASH, 2, 2-TiZwle D) &0

5. [RTDIZeT SIETCRIRCeT SRCTNIRSer oI s T 2ei—

A) DRPRIR-RCHES SHeHzs] < SEi-[REs12e < n-esiee
BJITCRIRET

B) n-RTIEe Suecae > SRPEIE-[ehize sreae > e,
RTGIRe ShiecFIzeT

C) SNE-fAThiRe SNeAcEs > n-[ebiEs Syeszs > bRbmf,
BUCERGSET

D) DRPRIR-RTGIZE SeTtFize > n-CHiga SyHzs > Se,
SCREGRCGEIEE

6. IR0 z51—

A) 2T SEACHIZA B) T2#Ze SHIeCHIZe
C) fueizer eneTtize D) RTHiEa ShleTtaze
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7. BRI S1d 2o T—

OH OH

e . Q
OH OH
OH
Sen e
: HO OH

HO

8. T SR TG TR S8 —

A) sp’ B) sp?

C) sp D) spid

9. LiAIH, @Il @Bites [Relacel Seof Syierchies] 2ei—
A) I B) 2°

C) 3° D) iz Syieeizst

10. LiAIH, ==t @vbies fenel fRege ffenfs s o gz
> wW—

A) 2 B) SIICpIZeT

C) e D) 22iEe Syifes

11. oI Renace Sesiy Spee(t Zo—

A) 1° B) 2°

C) 3° D) fiZeT syieizst

12. RMgX @3 30 HCHO 93 RIGAT Sesi Syisizaiio—
A) 1° B) 2°

C) 3° D) s SfeTcizat

13. RMgX &9 7t CH,COCH, 91 ffem Sesin Syieicaizeriv—
A) 1° B) 2°

C) 3° D) et peicigst

14. SHA (T 21&@OF BTN T Th—
A) RGN B) SR - e
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C) ST #ahe D) RiRG*

15. RTHIES SHETCFRCTR SeeaelE snbe 1ok jIQN 2,

A) TRPRIG-RTHEA Sietaze < Sgl-Resigs < n-[Esize
BfeTCRIRET

B) n-fREGE SniecHizet > SRbmfR-ResiEs syseze > Size,
AEGIE etz

C) SNZCN-RTHIRe SHecHizs > n—[esize SyEcHze > SR,
EGIE ez

D) SrRPEIR-RTHES Sretrzs > n—THiRe Stz > Sz,
AEGIEe etz

16. G SRR MBI Foakcaa Ifag @ ze1—

A) DRERIF-RCHES SHeHizs] < S2ril-[REsIZe < n-AesiEe
SFeTCRIRST

B) n-fRCGIEA Sietaize > SRPmIG-ReoiEe syersize > Sz,
RCHi2e eleTtrize

C) SECN-REGIEe SnetFze > n—KTbiEe SniecFze > SRbmf,
Thizet SeTcRiRe

D) SRPEIR-REHES Sretezs > n-AThie Syecwiza > Siee,

faSEXE,

EEEGRCIGIS PG|

17. RRTHIZe ShleTCRieTd SiRemHefer airel Jiad @ 2ei—

A) TRPRIR-RCHES Sheszs < SEei-Reize < n-Kesies
SfeTCRIRET

B) n-RCGIEE SHACHIZE < SBCN-Kebe Setaze < RbEIf,
RTHIEe ShleTZe]

C) SNECN-fAThEe Sylezs > n—fKesiEa specize > SRPwIf,
RChize SeTtrize

D) DRPRIR-RCHES Syeceize > SEe-REsEs SHerHzs >

—

n-ICHIZS SETHIZH
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18. RTGIEeT SyleTRrer SerRetr Fam (o Jam T 20
A) TRPRIR-RTHE eretaes < Sieen-REsize < n-[(ehiEa

é

B) n-RCGIEe SHFACHIZE < SBCA-[EbIEe Speizet < G,
RTGIZe ShiecizeT

C) SECN-REGIEe Seizst > n-[ATHIEs Syeee > SR,
BERPG RS GIEIRE

D) TrRPRIR-RTHEa Siietaze > SNien-RKesizs speeees >

—

faXNY
N—[<ODL[L6T Nf[eT(FIR6T

19. @R g syereER Aferor AP @
A) CH,0H < C,HOH < (CH,),CHOH < (CH,),COH
B) CH,OH > C,H.OH > (CH,),CHOH > (CH.),COH
C) CH,OH > C,H.OH > (CH,),COH > (CH,),CHOH
D) CH,OH > (CH,),COH > (CH,),CHOH > C,H.,OH

20. @GR e s smites Aferel Ao @ 2=

A) HCOOH < CH,COOH < (CH,),CHCOOH < (CH,),CCOOH
B) HCOOH >CH,COOH > (CH,),CHCOOH > (CH,),CCOOH
C) HCOOH > (CH,),CHCOOH > (CH,),CCOOH > CH,COOH
D) HCOOH > CH,COOH > (CH,),CCOOH > (CH,),CHCOOH

21. =P Rle 2e—

A) ZnCL / *i5 HCI B) Zn / %il5 HCI

C) ZnCl, / 51§ HCI D) Zn / 519 HCI

22. SFACHIZCER A DicAes Spifees &feaa Aferer @v—
A) HI > HBr > HF > HCI B) HI > HBr > HCI > HF

C) HI < HBr < HCI < HF D) HI < HCI < HF < HBr
23. SR 57T (AT AT SIFCHIRE AL IS S0 26T —
A) ZnO + Cr,0, B) Fe,O,

C) AlCI, D) ZnCl,
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Toitae R f[Rifeere smief P 2e,
A) SFGIsezEe B) SHifSco
C) wiiffoe enhre D) Cifieie
CHs Cu/
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A) 2-fiEs cifem B) SIRICHI
C) =nifiio= enifre D) TR e

26. T (AF 2ARBEA SHETPRE ALCEICH A (@l Geniz=iv
FIFI—

A) wiRGE B) 2NORIGE

C) SRIPES D) TGS

27. RCGIZeT SHIETCRRETR (e SRR ZICeTe [ Aol (r—

A) Sifmifs K6 Syeizs

B) W30 G612 SyIeTizet

C) eI ROHIEe Sz

D) n—RTGIZeT ShiechIze]

28. TIG-93 #lGiore AIbd (i T ege w1 =77

A) Gfga B) (Agyliftaze

C) e D) Gejgs

29. FHMAMHI-9F #Iwfete (Raschig's Process) SItoa (i 16 og® F21 2372
A) Gfgm B) (gifeaze

C) et D) 5ej2q



230 A Guide Book of Chemistry

30. AEEIFACE SHA Ol AGF o ZoT—

A) CFeET < SATI-NRIGITTACE < SIC-BCGITFACE < (IOI- NG
B) et < SCf-wIRIGICFCE < (IBI-IBIGITRICE < “ATI-TI2CGICFCeT
C) (T < (BI-NBGICFCE < ST -BCGITHACET < ATA-BGICTACET
D) (a1 < (SIBI-NBIGICRICE < SATI-TIRCGICFCeT < SICelf-IBCGICRICe

31. AT SFeTe A T T —

A) e < S-G9 < (IBI-TE9Te < ANR-(E1e]
B) SICL-TEeT < (e < (IBI-T&@E < ANRI-T@e
C) SICL-T@TeT < (FeeT < ATA-TEHET < (SBI-TEHHE
D) SC{-Ta16 < ARI-T1e < (IOI-(E91e < (ool

32. (FCE H (iR (@FRizced [ieaw wace 3¢ zm—

A) @ B) =7
C) el D) 7g&
33. SItbe (I NaHCO, @09 ©arg® &2
HO COOH
A. B
OH OH
o o
C. D.
NO,
o 1. NaOH OH
34 2. CO, 6-7 atm. COOH
—>
130-140°C
3. Acidified
A) FCI-Ma0 [ B) afzwiz-fosie f&fem

C) o [ D) (AeAR-NIcA &=



SIECHIZE, (FeeT @ 22 231

1. NaOH OH
2. CHC13 60°C CHO

3. Acidified

A) @Feca-F6 f&feEm B) aizwz-fose f&fem
C) i e D) GTCeae-syi=c R
OH
1. NaOH CH20H
36. + HCHO
HOH,C
OCOCHS3; OH OH
Anhy. AICly COCH3
37. .
heat
H,COC
A) &R0 [ B) izwiz-owie &fe
C) uiF e D) GreaR-spiieT e
OH
CcooH CH;0H/
38. - >
Conc. H,S0,
A) &IeTa-Fa & B) izw-fGsnie &

C) FiEPT ofayer & D) (eAR-NIc &=



232 A Guide Book of Chemistry

OH
COOH (CH3CO)2O
39. > p

Conc. H,SOy4

Toitaa R Rfeaete smief P 2e—
A) JieTe] B) ST OF SO
C) Sy~ D) S O fS=icae

OH
coon  POC
40. —_— P

¢ N-on

Tt i [ieere smief P zei—
A) efe B) ST OI% TEoEfa
C) sy D) SICI& S SR

CHg3

CH; CH,
H,S0,

OH OH CHy O

A) &R0 [ B) izwiz-owie <fe
C) T sf=fFaypT e

D) PRIRT-(RICee 2Ky e

42. 12-F%w —4 0o QR

A) TF #eeT BT iG P A7 AL 26T 12

B) @ ¥J&f1 3L (NG 2= AT 287 12

C) T& *e/e1 3ATA (5 SIS oI 727 2o 12
D) &0 w7

43. B[ G SHECHIRCET W0y ALy oz a1 7 v @ iog
IR ?




SHIETCPIZE, (FeleT @ A 233

A) TS B) PCI,

C) 5o iz D) tofer RSl

44. T3 323 3UEF SfefHe HI TR Ted el oo 53
A) BB SIS B) 3fefer

C) 30w D) 323 SEGiEe

45. 3T FECIRT @ GG ZrAEzred S0 e F90e
e T—

A) 22Ze SR B) Ti222i3e 32F
C) T D) 32i%e SicAeiEY

46. TI22UTH AT AP GR SENCF TS FACE AIbd (F0
CGEETE

A) 2UF AAFHIRE B) 2Z eIz
C) B2z= =IFIGs D) Shifreieaize
Ans—

1.B,2.C,3B,4B,5A,6C, 7. A, 8A, 9A, 10.A, 11.B, 12.
A, 13.C, 14.C, 15.A, 16.A, 17.B, 18.B, 19.B, 20.B, 21. A,
22.B, 23.A, 24.B, 25.A, 26.A, 27.C, 28.C, 29.C, 30.C, 31.D,
32.A, 33.B, 34.A, 35.B, 36.D, 37.C, 38.B, 39.C, 40.A, 41.D,
42.B, 43.A, 44.D, 45.B, 46.A



234 A Guide Book of Chemistry

pefeeiee, fSEn ¢ sl it

1. @™ fAees e @ e 9b 929 @)

Teq—aTg AARFERF e wdige (FIRRIN G2 SR ¢
Sl SOPTOIad Rets (s [RSlRE Jcet | AR Shesizas
SIFTRIRC Tifie T S (S5 RS 921 741 23 | (& [l
711 2B SR aae (@ snsfaize BrEg s A |

e Rfe—

CrO; + H,SO,4
R-CHon —_— RCHO + H20
Acetone

2. e ol e sfom Roares 93 T9g9 @2

Ted— (FIREN G2 SRNze ¢ B wibe aRels sem s
e | 32 AEFO—

(C,H,N),CrO, | &I SOETHIZSF SHEORIRT T T &)
fom RS 92T T4 2| I (RS 21 2diRNR SneEEREs
Tel @ Snefeaze B ANa A0F |

(CsHsN),CrO5
RCHO + H,0

R-CH,OH
CH,Cl,

3. Pfafefm (@A’ A (@ [TFEF (Corey's reagent)
N2 TA GFH QA @2

Teq— g (Fical fiee e FifEfes, HCl- Cro, ¢ fiecs
PCC 3l (3Ita [7&<F (Corey's reagent) (& |



A (e

TefbaEe, [ ¢ FER Shfte 235

CI'O_v, C5H5N HCl
R-CH20H — > RCHO + H,0
CH,Cl,

4. B (712 €T (Oppenauer Oxidation)

SIFTGICT @eE Sefifaam Srbmift [AehaRe e ereefa
SIFACHIZACE TGS I T€Y FACET SO Teoy 20| @2 [
STATIGIE G Amhe el 27 | @2 [ spifioie [eifre g
SIBCANCI#AEE SIECHIEe G LR SHetee sifie 2 [FH
T 230 142 #afed ARl 281 (@ (P s IS Sizencs Sl
(A SPT]E RFO Ao 31 AR | SOOI 20 “iRI-=eeEigecia
A FACE AT SEHIEE G 2 iR Seon &)
SFCHE ST AR -(RCGIFECAICT ZIBCGITS 24 F ool e
@1 ey Rieh Teyl el (o Seom veal g [ e
(T @IS SopEe wed fKfenfe gm g2 sl 2 | aemfe R —

Al(O-CMe;);

H
HyC—— 7B CHy + HyC——C——CH, HaC——C’—C——CH, + CH3CH(OH)CH;

OH
20 Alcohol Ketone

" Al(O-CMe3);
H,C==G——C——CHy + HiC——C——CH;

HZG:S_C_CH:’ + CH;CH(OH)CH;,

OH
unsaturated Ketone

20 Alcohol
[A(OCMe3);] oH
R-CH,-CH,OH + o=®=o — > RCH,-CHO + ©
1° alcohol p-benzoquinone OH
quinol

5. @Al9q 94—

a) 2-RToE (A CErrewlld [OoIRe Syewigs



236 A Guide Book of Chemistry

b) TI#EA (AT SHIFGH

¢) TN (ATF TeN=AIeiet

d) n-THHAIZE SRS (A CRATIE

e) SRR RO6IEe ShetaiEa (At 5-WaAEe taifse
f) RSO At Snitbraaze

g) REOH 2,3-TigeR (AT SHPmweize

h) cifoe (At SHRITE
i) 3 (At wbibEeeze
i) 2,3-TizfeEe [ToH 2,3-TiEeE (AtF SR
k) freizEst JATwEe (A St
1) SHGRE @RET (F Wit
@\‘33. —
a) 2-fO51E (AT Erela [Tz Syietsize
20% H,S0, H, LiAlH, My
H3C——C=—=C——CH; ————— H3C——C —C——CHz3 —— H3C——C —C——CH;
HgSO, L
eelfd oI
b) TR (ATF SHFIEE
20% H,S0,
HyC——C==CH ———> H;C——C——CHjs
HgSO,
(@]
[KAEET ST

¢) T#IES (AT T

1. B,Hg Hy
HsC——C —CHO

HyC——C==CH
2. NaOH/H,0,

(kAT TS
d) n-THABE SRS (ATF AT



[ o P el o
OJleTo2[28, [FChI 8

R

{fers wnifre 237
, Cu/300°C Hy
HsC——C —Cl:H2 ————>  HC—C —CHO
OH
n-TRAIZS STFACHIZE TS
e) Srafmfy o Syeicrze (s 2-FaAiEe @i
CHs CHs
Cu/ 300°C
H3C CH3 —_— H3C CH2
OH
St [ebiEe SnlecHze - ceiiferm
f) RS (At SHtorefezze
1. O3
HsC——C=——=C——CH; HzC——CHO
H H 2. Zn /H,0
) RTBE 2,3-Tizes (AtF SHEafeRze
HoH HIO, or
HC——C——C——CH; ————— HC——CHO
Pb(OCOCH;),
OH OH
AT 2,3-TizwwET SHIEPIGICAEY
h) caifole (AtEF SHTEIe
CuCl, ,
Hyc—C——=CH, + PdC, + H,0 ——> H3C——C——CHj3
el SIPTCEI
i) 3T (At bbbz
CUCIZ N
H,C——=CH, + PdCl, + H0 » H3C——C——H

0O, I
j) 2,3-TiENEe [EoE

2,3-TiE9e (ATF SHICoH



238 A Guide Book of Chemistry

CH; CH
7 HIO, or
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Ted

239

400°C
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Conc. H,SOy4 H,0, 0,
3c—-c —c ’_OH ——> H,c—C==CH, ————> HC——C——CH,
170°C CuCl,

n-TRI3eT SRR SR
v) 3T EACHIES (AT TF0F ST

Cu/ HCN H;0"
CH;CHO —— > CH;CH(OH) CN —>—» CH;-CH(OH)COOH

CH;CH,0H
300°C

2T AR AFoE ST

vi) SHGNaAfeEEe (A SR e

Ca(OH), Heat Ag,0
2CH;-CHO — CH;-CH(OH)-CH,-CHO —>CH3 -CH=CH-CHO — CH3-CH=CH-COOH

S EPEICARY EIREE ST
vii) STPOIEeREe (et 22T Skt
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Al(OCH,-CHj),
2CH;-CHO ~——— CH;-COOCH,-CH;

SHEIEICARY 2i3e SIfACEE
viil) STFGIECRRE (aF Smbie

CH;-MgBr/ ether Cu /300°C
CH;-CHO ———— CH;-CH(OH)-CH; ——> CH;-CO-CHj
H,O
ix) T2NHAIET (AF ©i2 SHEH Slerize
20% H,S0, Ba(OH) HO ', §
2
H3C_CECH —_— CH3-CO-CH3 _— H3C—‘?‘_C ’C‘_CHg
HgSO, CHs
x) T (A IPGiEs Smize
PdCl,, H,0 HO
CH;-CH=CH, — CH;-CO-CH; Ba(OmD), Hac—c‘;—gz—E‘:—CH3
0,, CuCl, | 1, l
CHj

H U
H3C——(l3=C—‘C'—‘CH3
CH3

RIEPERCEI

xi) o7 AOPEGRIRG (AF A
CH;-MgBr/ ether Cu /300°C Conc. H,SO4
CH;-CHO ———— CH;-CH(OH)-CH; ——> CH;-CO-CH;
B0 Distillation j
HsC

Xii) 2,2-GIRHIE THTAT (A FF



272 A Guide Book of Chemistry

o Adueous Y CH,-CO-CH na
HyC—C—CH; ——> [ H3C—‘(I3—CH3] = LHe s
Cl KOH OH Evaporation
(0]
[
H3C—C=—=C—C—C=—=C—CH;4
o
CHs; CHs
I
xiii) STFTCOE (2t faiEs aizeme
O (0]
i 50 [
H3C—u—CH3 —> H,C—C—C—H
xiv) STPTCEE (A0S SRR [ThiEs Shscsize
OMgBr OH
o) H,0
po ALy, SHMEBr e ¢ o, s HC—C—CH,
3 3
ether
CHs CHs
faXENgy
SHTCEI Siabmifa [ebiEs siecEE

xv) 5eEe (AF P shife

HaC (HOCIzCrO)ZHC P coom
@ Cro,Cl, i (CH;C010
—_— —»
ccl, CH,COONa

xvi) REEGLET (AT Haeivaze

CHO
HC—C——CHO
CH3CHO ©
0% KOH
[@GECZ2E ERIRNGIEREN

xvil) [@GFAMCRITG (ACF @GN
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CHO
KCN H
2 —_— c—cC
alcohol wd O
heat
(&[13 CREWY) TG

xviil) REFTRTT (A @fga

CHO

KCN Conc. HNO3
e O 0 = OO
alcohol oH o o 0

heat

REFACRITT (e

Xix) @EGEIERE (AF @ighrr orihe
CHO
KCN Conc. HNO3
O OO0 O+0
et o0 °°
KOH
Heat
Ph Ph
HCI
Ph+COOH - Ph+COOK
OH OH
@il srifre
Xx) TAMEARGZRT (AF TSAGH
-6H,0
6 HCHO + 4NH; ——— (CHy)Ny
Xxi) TAMACZIZE (ACF 2A7aresf
Evaporate
to dryness

nHCHO + H,0 ——» (CH;0),. H,O [n=6 to50]

42. Tt wife Sters walis wnifte Sk wmes, i F41

Tag— s wnifres NEe 2o -+ deiEd Tee Fife
FIC 2rengifeliG Ifa #1301 ~COOH Itwd —OH 97
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SIS € BIBTYICES 2RI IFe (AR 97 211 | S i
SIFTTH @&l (I +] ASRTE 269 =1l AP SRS 8 ZIBGITSH
SIRIE I ol @ = @3 e snitihe snitte s
T ST Eiba (HY) wid F @1erel Ja A @32 =ikt
SIS SCoRR FEf SifTe SIF Smalt snfie fde 23|

(0]

O
Il

6- &+ 5- o+
H;C—»-C—>—0—<—H H—C—-e=—0——H
(e [ (e (e
USRS LIRS IJPTO

43. n-<Coifas wiftes se@iz n—ToBiTalRE snifre serst
QAR —artn F9)

— fa

Ted— n-KCIFE SHfIed @@k n-CoTIaiE wite S
aon fEaremal eigfed | n-RToIfRs SuibiTea ST siFsle AT go0
G n-TABIAIR SHPTER FEa A AL S 2AFhow | e
n-fRCGIf Smfites —CH, @98 ~COOH &% sfia K=iSice sz
T (T SIS 9T SEHCE SRER A | € n-CABIAIRT
SIfCes CH, 9% ~COOH 2kl G2 ST T T SieTes
T SHPACOISNT ST AT |

/\/COOH
HsC HsC/\/\COOH

n-RCHIfe o n-CABIAIRR e

44. TGS F9—

i) frefze smecahmN @mize s snths et
i) fieiEet sy (At SnFhe S

i) feEe @mize e wnitibe st

iv) FEs AT (A Spkite sk

Tea

i) Iz s @ize (@ SEbE it
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CO, (dry ice) H;0"
CH;-Mg-Br ———» CH3-COOMgBr ——»  CH;COOH

ether
i) e SyeeEEs (At wifhs snite

H;0"
HBr/ KCN 3
CH3OH _r> CH3BI' — CH}'CN I CH3COOH
Red P

ii) foreEs @ize 2w Sk st

KCN H;07
CH;Br —— CH3-CN —» CH;COOH

iv) fiEs TEEe (At SnifTs S

H;0"
CH;-CN —> CH;COOH

45. witAs wnife e e easalmm w= RKfeaw F =6
FANFAS 7Y (@14 |

i) %6 H,SO, @« T#ifEfers CH,CH,0H

i) PCI,

iii) NH,

iv) PO,

Teq—

i) &v H,S0, 9% T~fEfers CH,CH,0OH At CH,COOH &3
faferar 22iEet Sppios Seow 27 | et Texdl| e« H,SO0,
el (75 e [igaere smid (At T e S [fenos

EQEEREE]

CH3COOH + CH;CH,0H —= CH;COOCH,CH; + H,O

29[ZS SCEE
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ii) CH,COOH = >t% PC, <= e enf>biRe (FeiRe T & |
CH;COOH + PCls —» CHzCOCl + HCI + POCl
iii) ST A ST sbres Ridm s spkies

T T | Gy SHTHIfaN Sfeece S Tew FAE Oitet
fFraifere 2@ SntGNET ey 33|

CH3COOH + NH; —>  CH,CONH,

heat
CH;COONH; ——» CH;CONH, + H,O

iv) CH,COOH @ ez PO, @ ffewa 12 w19 CH,COOH (2t
% 99 Tl SIS 2 SOFE SIERiRgRe Ger 27 &<k PO,
Ger A0 [ H,PO, Teof 27 | APfas lead—

2 CH3COOH + P205 _— (CH3CO)20 + 2H3PO4

46. B E2—

i) 2=fSsia fAfea (Hunsdicker Reaction)

ii) (ZF-oeRG-(aem% [ (H.V.Z. reaction)

iii) ™G f&f@= (Schmidt reaction)

iv) ST, 33515, 7 (Arndt—Eistert— synthesis)

Teg—

i) 2=fSsia &A@ (Hunsdiecker Reaction)

FE Shtecs Prerer [ #ifFas 3 I (05! @FiEre
Tdrgw A @A @l a1 23 | WEars Ted F0e Gt FA P
s RFE Speee @wiEre sfFHae 23| 3 RiEs g
R <ot =0 | I Rid—

RCOOH  +  AgOH —» RCOOAg + H,0

RCOOAg  + B —= RBr + AgBr + CoO,
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i) (ZeT-SeRe-(Efemi® [ (H.V.Z. reaction)
SIfeT SHPIes F6@ ware (s TR Soifgfors (gHifaa
A @S @i T o-FIE A 0@ FRBEE Spite ifFre
| G2 RGN (o T-oagC -t [ieat qce | arafes [fea—

R-CHyCOOH + ¢, 4P RrcnEn-coon -+ Hal

heat

oI ST St

R-CH,-COOH + Br, —~P_ RCH®BH-COOH .+ HBr

heat
oA SR =hite
iii) G faf@== (Schmidt reaction)
TR S, 2RTIERT € 9 Aars e spikites Sas
Ted FA0eT AR (1°) wnifim Seom 231 @3 e Fa5, [iew
e 2 | AR R —

Conc.H,S50, H,O
CH5;-COOH + HNj CH3;N=C=0 ——> CH;-NH,
heat -CO,

iv) SIif©, 3355, 70T (Arndt-Eistert— synthesis)

T SIFTers TR (FBIERIZT A e @FaEces
e [T 3@ wite @RiEm Pt s et A
R SRR Tl 23 | oo TRISIRCE Prrer swmize
FZCACo! TEY F(F AT FAC5T Twvod SR srifice sifFere

27| @2 RfEaits e, 39515, ke qca | apfae f[fd—
R-COOH + PCls —— R-COCl + poCl; + HCI

e @FEEe
R-COCl + CH,N, —» R-CO-CHN, + HC1

TIRICSHIRFCEIT
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Ag20
R-CO-CHN, = ——— > R-CH=C=0
heat
H,O

R-CH=C=O ——» R-CH,-COOH

THed FIRIES Snifiee

47. T3t wite ¢ wWitbe wittes wy Fiweet Ndy Fa0a?

@Ga —
i) Spiftioe enife sReiRe Smizres e [ o e
e I SRR soq 3671 T8 i wite s

TIHIBC 15w I |

CH3;COOH + NaHCO; —> CH3COONa Co, +

H,0

HaC, CHj
4CH;COONa+ As,0; —=  Av—0—A_  + 2NaCO; + 200,
Hol CHs
i) wafss e Srees s [Reife s aed Fereies
S (et | i st « 3 ffa e g @1 i
i —

tollen's
HCOOH + Ag,0 — CO, + 2Ag+ + H,0
reagent

48. TAMEMCIIZT € THIFATCRIZCG T RS 2A1LFT FICA 2

Cag— SFONECREes Wqre CH,CO- 2 Gfge AR 9t
sicaceEE f[ig el o | e FeeRRres e CH,CO-
2ol o1 A @ SNITeres [RiGa Afel (@ =1 | 92 Scitelwst
e 2w FauEtaze ¢ spRbiacasres T Ak sl
7 | aETEfee [ie—
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w
CH3-CHO + 31, + 4NaOH —20, CHL;y + HCOONa + 3Nal + 3H0
LR

49. SHATHN @ SHFEIEfERRrea Tty et NLF I3 ?

Teg— S Srerem [Reacs [Renifse sace #litg <11 e
SRR € Grem e s @t (G6her
TEANCE Te FACE (G350O(IT AN PIeTeitad sireetl siwael (Silver
Mirror) &= T | @2 SF=FF AR SHFHE ¢ shbiorafeziEces
S0y A1 T AW

50. B EI—

i) ZFe S@ese [fE (Hoffman degradation)

i1) W—W—ﬁ%ﬂ?{q (Bouveault-Blanc— Reduction)

iii) TFaCE G Claisen Condensation)

iv) i ?ﬁﬁ&mﬂ (Curtius Rearrangement)

V) G ?ﬁﬁﬁmﬂ (Lossen Rearrangement)

vi) @ItE=se Fe@e (Rosenmund Reduction)

Teq—

i) ZFe S&erse [fE (Hoffman degradation)

I SIFTEG SpNEets NaOH It KOH @& Cl, Al Br, &I
e T G0 I IS AZE S Tesw 23| @2 [T
I SR e el | i Kiem—

70°C-80°C

RCH,CONH, + Br, + 4KOH

@ SRIFGIMEEE KOH @R Br, 7= Ted Facel Welize
Spifse Teow 23|

RNH, + 2KBr + K,CO; + 2H,0

70°C-80°C
CH;CONH, + Br, + 4KOH —— CH3NHs  2KBr  + K,CO; + 2H,0

feam a1 FrE—
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0 - O B Oy Br
(If /—\% - HBr 5 H(EO ] g ,{,r- . R—g-—MN.:
Rt o By T RS e Aol ~

-H,0
{

H,0 Il
CO, + RNH, «—— R=—N—C=—0 <*— R—U”

Az snifie SNEEIANCTG
ii) Jrel-FE-Rezd (Bouveault-Blanc— Reduction)
GHRCE CTIEAN ¢ 22Te SpeTpizs] FERC Ted T 4o
SRR el sl AR | ¥ Riwcs Jre-gz-Rewd a0 |
e &fe—

Na/CH3CH20H
R-CH,-COOCH,CH; —— " »  R-CH,»-CH,0H + CH;-CH,-OH
[4H]

AN — AT ARG GG € 3BT SHIecrizeT F2eANcs!
Tad FACET NABE YIRS 9 BT SEACFIZET ST 27 |
Na/CH;CH,0OH

CH;-COOCH; ———— ~» CH;-CH,OH + CH;-OH
[4H]

iil) (F2C& FACC*« (Claisen Condensation)

O W @, NaOCH,CH, «3 Toif%fors o-2rgites I
PO V2 O I& T B-FCOI GO T 6| 93 RIS
(ST FACGACRT A | (T, CATTN SrAzCe SoifEfore
222e SIFCECEE 2 W9 J& T 22 SHIFCOIeIRIGs Sy &3 |

NaOCH,CHj

CH;-COOCH,-CH; + H-CH,-COOCH,-CHj

CH;-CO-CH,-COOCH,CH; + C,H;0H
[4H]

iv) e ‘{Fﬂ%ﬂm (Curtius Rearrangement)

SR SiEiReE @fgT TRE whve FA ey I 22
HARTE SEARICS ToH 27 | T SRS SHREe
o0 FfE Snife T 23| @2 R[iics FbaeT s R-arst e |
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benzene solvent H,0
= 2 + N + CO
CH;CON; T> CH3-N=C=0 — = » CH;NH, 2 2
eal

RferE o (FHer—
(o]
R—p:—N ;—N heat > [ yi(-\N]—> R=—N=—C=—0 E)» RNH, + co,

RIIEBEGESHEEY AT AR =ifse

v) e ‘i{ﬂﬁ{ﬂﬁ‘?{ (Lossen Rearrangement)

R SitTecs HCl 7RIt Ted F10a «fb s@ars 2
SEEIPIRICS ST 23 | 12 RIGACE @ saidays [ qceT |
A BT SBCIANCAGCS SIURCAETe FACaT AR Sifele Teom
o7 | APl Rifem—

HCl

R-CO-NHOH oo RN=C=0 HO_ R-NH, + CO,
-2
G e SZCAPTNCAG IENEASHIRC
ez = (FHer—
oy f-\v Q H N i
i R R—ﬂ—w'f\* e [t
R—C—N-—-OH ?R—C——-N'(QHQ — THCl _\_V

a
CO, + RNH, 0 e —c=o0
1° S SIS

vi) @iteee Jeiqe (Rosenmund Reduction)

TE FRARCE Pd SFEGCH GoifEfere H, 0P bletal F=cel
G (FRET e 2 e 2 23 | SriaftaEe sk
e =8 sjar [eifie 2@ SyEsReE 2fre 7 231 o &)
S5 7 e BaSO, <2 w91 =11 @@ e e
gt qce | AP AT —
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Pd/H,
R——C——CI —_— R——C—H + HCI1
BaSO,
Quinoline & S
@ SR (@R @Ee e shteenize
Teoly =7 |
Il AT —
o Pd/H, i
HyC——C——Cl ——> HC—C—H + HCI

51. sRifes SpifiTea e

i) °lv H,SO, ii) CH,0OH ~CHOH-CH,OH iii) ®If&% KMnO,
gz ez i AN Soard 59|

Tea—i) TElfere ShitTe ¢ it H,S0, @7 s Ted e
GF B9 T (TS T P AT GR I T2 ;LG SLofT
=3 | AR AT —

COOH heat
+ H,SO,4
COOH
ii) CH,OH ~CHOH-CH,OH ¢ S&ifeis spifices fecs
100°—110°C TR T8 FACeT (GRS 06 R TARE SifTe
Teoy o | AT ARSI —

CO + €O, + [H80, + H0]

ALY A —
o}
[
COOH CH,OH CH,0—C—C——O0H
100°-110°C
CooH + CHOH —  »  CHOH +  H0
CH,OH CH,0H
oI SitTe IPRIGGH IPRIEERICICE 6

o diol—



[ o
OJleTo2[28, [FChI 8

0O o
T
CH,0—C—C——O0H

100°-110°C
CHOH —_—

Iffe wpifre 283

i
CH,0—C—H

CHOH + CO,

CH,OH CH,0H
PRGN IERIEG RGBSR
PORI {IA—

(0]
I I
CH,0—C—H coon CH,0—C—C—OH
+ E— + HCOOH

CHOH COOH CHOH

CH,OH CH,OH
foptiget St s e it IPRIEGRICISE ST

iii) 916 H,S0, 95 ~fEfere emiifers SiifFe. KMnO, (¢ MnSO,

¢ [Jeifae 3 93 TR ST e S ©iz S3Ee ifte o3|

eIl AT —

COOH
2KMnOy4 + 5| + 3H;S8O04 —— K;S804 + 10C0O, + 2MnSO4 + 8H,0

COOH

52. A-B-C-D............. HAeFas F4 |
. CH,N
i) CH,COOH —23
. Na/
i)  CH;-CH,CN —— » B
CH;-CH,-OH
Brz/
iii) CH;-CH,-COOH ——>
Red P
NH; /

iv) CH3-CH,-COOH —> p
heat
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CHs
Cu
V)  HC——C——CH; —»
300°C
OH
CHO
1. HCN
vi) —> F
2. HCI
I
. Ba(OH
Vi)  HysC——C——CHj BaOm;
(0]
| 1. Ba(OH),
viil) HsC——C——CH; — » H
2. I,, heat
(0]

, CHCO;H
IX) H3C_C_CH2-CH3 > I

PhSP:CHz
X) H3C_C _CH3 EE—— J
heat

OHC (CH;CO),0 /

. CH;COONa
x1) _
heat

OHC
Aqueous

. alcoholic
xii) _geonote Ly
KOH
(0]

Ca(OH),
xiii) Hc—C—H ———> M
Heat
O

| AI(OCH,CHj);

Xiv) H—C—H —  » N



A (e

WJM@Q\Q%, o @ IR =it

0
| CH;-CH,-OH
Xv) HC—C——Cl ——>
o)
(CH3),Cd
xvi) H,e—C—c ———> P
Ag20
xvil) HsC——C——=C——CHO —— > Q
H H Heat
NaBH,

XViii) H3C—(H::|(_|:—CHO —_—

|| NaNO, + HCl

XiX) HsC_C_NHZ —_—l
(6]
1. Mg/ ether
XX)  H——C—CHy ——— > T
2. HCI
Hy
C
/
S \opy, 1+ -BuLi
/7% 2. CHyl
xxi) HsC S —  » S
3. dil HC1
H
@@ﬁ
CH,N

. 21N2

A = CH;COOCH;
.. Na/
ii)  CH;-CH,-CN —— » CH;-CH)-CH,-NH,
CH;-CH,-OH
B = CH;-CH,-CH,-NH,

.. Na/
i)  CH;-CH)-CN ——— » CH3-CH,-CH,-NH,
CH;-CH,-OH

B = CH3‘CH2-CH2-NH2

285
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Bry /
iii) CH;-CH,-COOH ———» CH;-CHBr-COOH

Red P
C = CH;-CHBr-COOH
NH; /
iV) CH3-CH2-COOH _— CH3-CH2-CONH2
heat
D CH;-CH,-CONH,
CHs CHs
Cu
V)  HsC——C——CH; ——» HsC——C——CH;
300°C
OH
CHj

E = ch—C:CHz

HOHC——COOH
2. HCl

HOHC——COOH

OH

OH 0]

| ow |l
G HyC——C——C ——C——CHj

CHj

+

HBr
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o
1. Ba(OH), ||
Vi) H3C——C——CH; ———— H,C—C=—C——C——C=——=C——CH;
2. I, heat H H |
I
H = HyC—C=—=C——C——C=—=C—CHj,
H H |
(0]
, || CeHsCO3H |
lX) H3C_C_CH2-CH3 —_— H3C_C_O-CH2'CH3
o
I = HyC——C——0-CHy-CH;
o}
| Ph;P=CH,
X) H3C_C_CH3 — H3C_C—CH2
heat
CHj
J = H3C——C——=cH,
CHs,
OHC (CH;C0),0 /
. CH;COONa
Xi) _— HC——=C——COOH
heat H

K = HC:(HI——COOH
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Aqueous

xif) alcohohc Q (H; o
|
o :

)
Xiv) HsC——C——H ——— H3C——C——0——C —CH,

Il Ha
N = HC——C——0——C —CHj
O
I CH;-CH,-OH

xv) HsC——C——Cl ————>  H3C——C——O0-CHy-CH,
0

(O H3C——C——0-CH,-CH4

O
(CH;),Cd

xvi) HaC——C——Cl — > H;C——C——CH;,

(0]

P= ch_C_CHg



~ o P ala S
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< ST 289
AgZO
Xvii) HyC——C=—=C——CHO ———»  H3C——C——=C——COOH
H H Heat H H
= HyC——C=—=C——COOH
Q ® H o H
NaBH,

Xviii) H;C——C=—=C——CHO ——>» H3C——C——=C——CH,0H
H H H H

= HsC——C=—=C——CH,0H
R 3 = H 2
o) (6]
NaNO, + HCI
XiX) HyC——C——NHy —— »  H3C——C——0H
o)
S = HsC——C——OH
O CH3 CH3
1. Mg/ ether |
XX)  HC——C——CH; ———»  HC——C——C——CH;
2. HCl1
OH OH
CH; CHs
T HyC——C——C——CH;
OH OH
Ha
C
/
S \opy, - n-BuLi Q
. /7% 2. CHsl
xxi)  Hs3C S —— » H3C——C——CHjs
3. dil HCI
H
ﬁ
S = HyC——C——CH;s
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MCQ

1. SHBsfEErea TR eefore s [Rigns ¢ araafe

m_
. CH,CH,0H + Na,Cr,0, + Conc. H,SO,
. CH,CH,OH + Na(Cr,0O, + dil H,SO,
. CH,CH,OH + K,Cr,0, + dil H,SO,
. CH,CH,OH + K,Cr,0, + dil H,SO,

N gawp

BIeTel 0T AT (FIG ST 272

CH,CHO B. CH,~CO-CH,
CH,~COOH D. CH,~CH,~CHO

¥

hed

FACS AT (PG FIZ© T ?

SBEANCIAAIZET A 300°C SIFA@R Cu SEGE 897 e

A simfore RN SO (AF AfTRET Fsie

. Cr0,, HCI, fofsfes, CH,Cl, B.K,Cr,0,, HCI, Fifsfes, CH,CI,

277

277

. K,Cr,0,, HCI, foifafes, suifsia

277

A
C. K,Cr,0,, HCI, #ifafe, CH,-COOH
D
4.

FATIN FACH6 @ FIATAN SHPCHo etF sires F4csT

v @D Teow =@
A. SR B. SifHrioaze
C. TS D. telifele
5. oA (@I AP ST AT SR Seolm 2372
A. 2T B. 1-REHa

C. 2,3-wizfaenzs, 2-f[efia D. 2-JT5ize
6. NHT (I (ST YIETBCOT SERCEICE SHFHIT Teog 237

A. 1, 3-TIRCFICACACA B. 2, 2-GIRFICACACAT
C. 1, 1-SIRFERTATH D. 1-CFIcaiclcl

7. Q@IS RSt St (F SEoF RO IS 23 ?
A. Pt B. Fe
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C. Pd D. BaSO,

8. Forzew femraee Aiovst (il fvlas fReiea ez 2w e
A. $nCl, + HCI B. SnCl,
C. Sn /HCI D. Sn / H,SO,
9. P (9l AEhoH SCH AFGCS IS SGPI6 26T,
A. FeSO, + HO, B. [Co,(CO),]
C. CuCl, D. Sn / H,SO,

10. 20% H,SO, SHIFCE ig® NS AT @atd 80°C Slo=iaR
CeN5l[Ze 97T BTl R oA (b S 232

A. CH,COCH, B. CH,CHO
C. CH,COOH D. HCHO
11. ST (@9 2efen eTaa “wfore Mo (@0 IITe 272
A. PdC1, + H,0 + CuCL, B. CO + H, + [Co(CO),]
C. Pd + H, + BaSO, D. Zn / HCI
ether
12. HiC—C=N + CH;-MgBr ——>
H;0"
e Rfeaere smie P ze—
A. CH,-CO-CH,—CH, B. CH,~CO-CH,
C. CH,-CHOH-CH, D. CH,~CH,~CH,OH

[ (CH3);C-O]3
13.  CH;-CHOH-CH=CH, + CH;-CO-CH; —0w  »

fHfear Rieere swd P ze7—
A. CH,-CO-CH,-CH, B. CH,~CO-CH=CH,
C. CH,~CHOH-CH,—CH, D. CH,-CH,-CH OH

Conc. HNO;j
14.  CH;-CO-CH,-CH,-CH; — > P + Q

e 3y ffeiere smief P ger—
A. HCOOH + CH,-CH,~-CH,~COOH

B. CH,COOH + CH,~CH~COOH
C. HCOOH + CH,~CH,~COOH
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D. CH,COOH + CH,~CH,~CH,~COOH

A
15. CH3-CO-CH2-CH2-CH3 —_— CH3-CH2-CH2-CH2-CH3
e A zer—
A. ZnCl, / st HCI B. SnCl, / st HCI
C. Zn—-Hg / 9llv HCI D. Ni /H,

1.NH,-NH,
16.  CH;-CO-CHj >

2. CH}‘CHz-ONa

fHfear RiTere W P ze7—

A. CH,~CH,~CH, B. CH,-CHOH-CH,
C. CH,~CH,~CH,0H D. CH,-CH=CH,
[(CH;),CHO-];Al
17.  CH3-CH=CH-CHO + (CH;),CHOH » P
i RtFaere owms P 2o —
A. CH,~CH=CH-COOH B. CH,~CH,~CH,~CH,OH
C. CH,-CH=CH-CH,OH D. CH,~CH,~CH,~-COOH
1. Mg /ether
18. 2 CH3—CO-CH3 —_— P
2. HCI
i RiTaere omd P ze—
A. CH,~CO-CH(OH)-CH, B. CH,~C(CH,),~CH,~CH,0H

C. (CH,),CH(OH)~(HO)CH(CH,),D. CH,~CH,~CH ~COOH

19. CH;~CO-CH, ¢ PCl, 95 Rfeaa Fieos (i Tery =7—

A. CH~CCI~CH, + POCI, B. CH,~CH,~CHCL, + HCI
C. CH,CI-CH,~CH,CI + POCL, D. CH,~CHCI-CHCI, + POCI,

20. a9 e @ wra-Rars &feare

A. IR [ B. SIeTOe G
C. (TSNS FACGACH* D. ©3f5al T3be i
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Al(OCH,CH3),
21. 2CH;-CH,CHO -

fHfear RiTere «swd P ze7—

A. CH,CH,COOCH,CH, B. CH,CH,COOCH,

C. CH,COOCH,CH.CH, D. CH,CH,COOCH,CH,CH,
1. CsHsN
2. H;0"

22 CH3CHO + CHz(COOCZHs)Z —_— CH3-CH:CH-COOH
3.150°C

e7a [Tl ze—
A. Fifeica & B. SIETGE Gl
C. (@ TSEE FACCAHRT D. ©35e T2oe i

23. TAIfEC FIMIANGRIB00S *oa] wfie—

A. 40% (W/v) B. 40% (v/v)
C. 40% (w/w) D. 45% (w/v)

24. FAMECZIBCCT AH (TR TACF [RIFTT @ & q4eF91 2I0T
O T T (it —

A. CuO B. CuZO

C. Fe,0, D. Pb,0,

25. FAMSGRIBCeT F5 Sy [ Seog (@6t zo—
A. THONZE B. iR GEifse

C. TaE D. Giz-S®

26. T&SItad (Schryver's) ST TN @ 6T canetist qef el
A (M T —

A. TGRS B. syiftnafezze
C. SifeeE D. Tisiieiet

27. SHIGIEACRIETE FEF GFGT SNT AARFSHF @6l I3 @0 e
qHF (@0 Tesiw 27|
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A. (O-SrEieREe B. syiftnafezze
C. *Ia-snefezize D. celoieieT

28. 0°C Tewlw SHfAGeGRZcea Weay HCL S BieTel FHCeT I0od
(I B T2

A. GIoI-Sefzize B. SiGefezze

C. sIRl-Sreieaize D. T

29. FAMEARGZIZCH el BIeF &d &ed AeArge I (@ AWl
I sl svem T ATz —

A. Giz-o3w B. (0I-SnleTivaize

C. *TRI-Farefseze D. AEl-erefeeize

30. SIS 9 AERFSRE FZCAe Siifee Faca e @b
Teoly 7 ?

A. BT B. I5I-Spefezize
C. *Ia-TaNAfeR3s D. “fi-srefeaize
8602
31. CH;-CHO —— P
fHfear RiTere «swed P ze7—
A. fIeiEs aizeEme B. T3 alize@mie
C. 23T D. (@G 77

32. SNAMGREC @ FHE @Cad SCe AW ARISF Fe Z6—

A. OGRS S 7o f@ B, BQ0e Fovefshce] SRz 2e
C. ST 5 BCGIE T 919 A D. SAH (BIG w7

33. (PRI FIT AGREAC (FI SRS &9 e TR 2

A. =i smife B. tziferefas wnifie

C. T D. @A@F @0 7%

34. HCOOH @< CH,COOH (= S5 (Pl Rplsr<s =il »{1<f<ey vl a1 2
A. T [I9s B. NaOH
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C. 2, 4 DNP D. NaHCO,

35. @R ATTIE 7T IIPTE T —

A. =i shife B. cdifsafa=s smifre

C. o=oifas spife D. 7i2f5s wnife

36. NEcaAifermifeam Sntie @ Snte A ?

A. =niATs wnifte B. cdlifstefass smifre

C. T D. 5GIfss =nife

37. st enifre ¢ FEgtE wnifces Rfean Seom 29—
A. 39 Sifse B. S2ize wnifsw

C. TizfNeEe oS D. 372 w35

38. CH,~MgBr 4<% & T€0d (CO,) R Ses o (Tiose
SIERCETT St 2h—

A. SpitHos shifte B. telifsrefas spifere

C. TR D. BRI wpifTe

39. (@G FACCEM [ wre<e! @sit 2e—
OH <|3H

A ©_<|;'_CN B. ¢ }—c—on
-0

c O (::_CN D. @—'c:o
H

40. SHIRICHINCE HCl RIRI 777 S0 QAR S0 (I Sof 2032

A. @G SHEe B. @G
C. (FIF D. GiESHIE SRR

41. (@0 @GR FACCAH [T Al (77 =i 2
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OHC OHC
NO,
A.
(j 5 @/
NO,
CHO OHC

C B e

42. NHF (@ [P M2 HCHO € HCOOH ¢ Sy A<y
FAE?
CH,~CH(OH)-OCH,

3

43. CH,~CHO @3¢ C,H.~CHO @7 &y SItha (FIA0a AR AL
< AA—

A. 2-4-DNP B. 5t R
C. (TR [ D. NH,0H

44. w8 HCl 97 SoifEfere wfofie 22Re Sz s CH,-
CHO ¢z g Sesiy 23—

A. CH,~CH(OH)-OC,H, B. CH,-CH(OC,H,),

C. CH,~CH(OH), D. CH,~CH(OH)-CH,

45. ST (@0 A% HON @7 RiGw Sesi smicda siyRosace
Es wnife Seom za—

A. CHSCHZ—CHO B. CH3—CHO
C. CH,CH,~CH,-CHO D. CH;~CO-CH,
Ans.

1.A,2B,3.A,4B,5.C,6.B,7.C,8 A, 9.B, 10.A, 11.A, 12.B,
13.B, 14.B, 15.C, 16.A, 17.C, 18.C, 19.A, 20.A, 21.D, 22.C,
23.C, 24.B, 25.B, 26.A, 27.C, 28.A, 29.C, 30.A, 31.C, 32. A,
33.C, 34.A, 35.C, 36.A, 37.B, 38.A, 39.A, 40.C, 41.A, 42.A,

43.C, 44B



