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B.Sc. (Pt-I) Examination - 2014 

CHEMISTRY 
Scheme 
Three papers       Min. Marks 54   Max. marks 150 

Papers I  INORGANIC CHEMISTRY  3  hrs. duration  Max. Marks  50 

Papers II  ORGANIC CHEMISTRY  3 hrs. duration  Max. Marks  50 

Papers III  PHYSICAL CHEMISTRY  3 hrs. duration   Max. Marks  50 

Practical 5 hrs.  duration  Min Marks 27   Max. Marks  75 

      

PAPER I - INORGANIC CHEMISTRY 

Duration : 3 hrs          Max.Marks  50 

Note: The question paper will contain three sections as under – 

Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short answer in 20 

words for each part.       Total marks : 05 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from 

each unit, answer approximately in 250 words.   Total marks : 25 

Section-C :  04 questions (question may have sub division) covering all units but not more than one 

question from each unit, descriptive type, answer in about 500 words, 2 questions to be 

attempted.                  Total marks : 20 

Unit-I 

(A) Atomic Structure  

 Idea of De Broglie matter waves, Heisenberg uncertainty principle, atomic orbitals, 

 Schrodinger wave equation,significance of ψ and ψ2, quantum numbers, radial and angular wave 

function and probablility distribution curves, shapes of s,p,d, orbitals.Aufbau and Pauli exclusion 

principles,Hund's multiplicity rule. Electronic configurations of the elements, Effective nuclear charge. 

(B) Periodic Properties  

Atomic and ionic radii, ionization energy, electron affinity and electronegativity-definition, methods of 

determination or evaluation, trends in periodic table and application in predicting and explaining the 

chemical behaviour. 

Unit -II 

(A) Chemical Bonding  

 Covalent Bond- Valence bond theory and its limitations, directional characteristics of  covalent 

bond, various types of hybridization and shapes of simple inorganic molecules and ions. Valence shell 

electron pair repulsion (VSEPR) theory to NH
3
,H

3
O+,SF

4
ClF

3
,ICl

2
 and H

2
O. 

(B) MO Theory: Homonuclear and heteronuclear ( CO and NO) diatomic molecules,multicenter 

bonding in electron deficient molecules, bond strength and bond energy, percentage ionic character from 

dipole moment and electronegativity difference. 

Unit -III 

(A) Ionic Solids-Ionic Structures: radius ratio effect and coordination number, limitations of radius 

ratio rule, lattice defects, semiconductors, lattice energy and Born-Haber Cycle, solvation energy and 

solubility of ionic solids, polarizing power and polarizability of ions.  
Fajan's rule. Metallic bond -free electron, valence bond and bond theories. 

(B) Weak Intearactions-Hydrogen bonding, van der waals forces 

Unit -IV 

s-Block Elements 

(A)  Comparative study, diagonal relationship,salient features of hydrides, solvation and complexation 

tendencies including their function in biosystems, an introduction to alkyls and aryls. 

(B) Chemistry of Noble Gases 
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 Chemistry of the noble gases. Chemistry of xenon. Structure and bonding in xenon compounds. 

(C) p-Block Elements 

 Comparative study (including diagonal relationship) of groups, 13-17 elements compounds like 

hydrides, oxides, oxyacids and halides of groups 13-16. 

Unit -V 

Chemistry of the following compounds : 

Hydrides of Boron -diborane and higher boranes,borazine,borazoles, fullerenes, carbides, fluorocarbons, 

silicates, structure principle, tetra sulphur tetranitride, basic properties of  halogens, interhalogens and 

polyhalides. 

 

Books suggested   

1. Concise Inorganic Chemistry : J. D. Lee 

2. General Inorganic Chemistry: J. A. Duffy, Longman (2nd Ed.) 

3. Principles of Inorganic Chemistry : B. R. Puri and L. R. Sharma  

4. Basic Inorganic Chemistry : F. A. Cotton and G. Wilkinson, Wiley Eastern  

5. Molecular Geometry : R. J. Gillespie, Van Nostrand Reinhold 

 

 

 

PAPER II - ORGANIC CHEMISTRY 
Duration : 3 hrs         Max.Marks  50 

Note: The question paper will contain three sections as under – 

Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short answer in 20 

words for each part.       Total marks : 05 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from  

each unit, answer approximately in 250 words.   Total marks : 25 

Section-C :  04 questions (question may have sub division) covering all units but not more than one 

question from each unit, descriptive type, answer in about 500 words, 2 questions to be 

attempted.             Total marks : 20 

Unit -I 

(A) Structure and Bonding 

 Hybridization, bond lengths and bond angles. bond energy, localized and delocalized  chemical 

bond, vander waals interactions, inclusion compounds, clatherates, charge transfer complexes, 

resonance, hyperconjugation, aromaticity, inductive and field effects, hydrogen bonding. 

(B) Mechanism of Organic Reactions 

 Curved arrow notation,drawing electron movements with arrows, half headed and double headed 

arrow, homolytic and heterolytic bond breaking. Types of reagents, electrophiles and nucleophiles. 

Types of organic reactions, Energy considerations. Reactive intermediates-carbocations, carbanions, free 

radicals, carbenes, arynes and nitrenes (With examples). Assigning formal charges on intermediates and 

other ionic species. 

 Methods of determination of reaction mechanism (product analysis, intermediates, isotope effects. 

Kinetic and stereochemical studies.) 

Unit-II 

Stereochemistry of Organic Compounds 

Concept of isomerism, types of isomerism.  

Optical isomerism:elements of symmetry, molecular chirality enantiomers. stereogenic centre, optical 

activity, properties of enantiomers, chiral and achiral molecules with two stereogenic centres, 

diastereomers, threo and erythro diastereomers. meso compounds, resolution of enantiomers, inversion, 

retention and racemization. 

Relative and absolute configuration: sequence rules, D&L and R&S systems of nomenclature. 
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Geometric isomerism:determination of configuration of geometric isomers, E&Z systems of 

nomenclature, geometric isomerism in oximes and alicyclic compounds. 

Conformationl isomerism: conformational analysis of ethane and n-butane. conformations of 

cyclohexane, axial and equatorial bond, conformation of mono substituted cyclohexane derivatives. 

Newmann projection and sawhorse formulae, Difference between configuration and conformation. 

Unit-III 

Alkanes and Cycloalkanes 

 IUPAC nomenclature of branched and unbranched alkanes, the alkyl group, classification of 

carbon atoms in alkanes. Isomerism in alkanes, sources, methods of formation (with special reference to 

Wurtz reaction, Kolbe reactions, Corey-House reaction and decarboxylation of carboxylic acids) 

Physical properties and chemical reaction of alkanes. 

Mechanism of free radical halogenation of alkanes: orientation, reactivity and selectivity . Cycloalkanes- 

nomenclature, methods of formation, chemical reactions, Baeyer's strain theory and its limitations, Ring 

strains in small rings (cyclopropane and cyclobutane), theory of strainless rings.The case of 

cyclopropane ring:banana bonds. 

Unit-IV 

Alkenes, Cycloalkenes, Dienes and alkynes 

 Nomenclature of alkenes, methods of formation, mechanisms of  dehydration of alcohols and 

dehydrohalogenation of alkyl halide, regioselectivity in alcohol dehydration The Saytzeff rule, Hofmann 

elimination, physical properties and relative stabilities of alkenes. 

Chemical reactions of alkenes-mechanisms involved in hydrogenation, electrophilic and free radical 

additions, Markownikof's rule, hydroboration- oxidation, oxymercutation -reduction. Epoxidation, 

ozonolysis, hydration, hydroxylation and oxidation with KMnO
4 
Polymerization of alkenes. Substitution 

at the allylic and vinylic-positions of alkenes. Industrial applications of ethylene and propene.  

Methods of formation, conformation and chemical reactions of cycloalkenes. Nomenclature and 

classification of dienes: isolated, conjugated and cumulated dienes. Structure of allenes and butadiene, 

methods of formation, polymerization. Chemical reactions-1,2- and 1,4- additions, Diels-alderreaction. 

Nomenclature, structure and  bonding in alkynes. Methods of formation. Chemical reactions of alkynes, 

acidity of alkynes. Mechanism of electrophilic and nucleophilic addition reactions, hydroboration-

oxidation, metal ammonia reductions, oxidation and polymerizations. 

Unit-V 

Arenes, Aromaticity, Alkyl & Aryl Halides 

 Nomenclature of benzene derivatives. The aryl group. Aromatic nucleus and side chain structure 

of benzene: molecular formula and Kekule structure Stability. Aromaticity: the Huckle's rule, aromatic 

ions.  

Aromatic electrophilic substitution-general pattern of the mechanism, role of σ and π complexes. 

Mechanism of  nitration, halogenation, sulphonation, mercuration and Friedel Crafts reaction, energy 

profile diagrams. Activating & deactivating substituentss, orientation and otho/para ratio. Side chain 

reactions of benzene derivatives. Birch reduction. 

 
Nomenclature and classes of alkyl halides, mothods of formation, chemical reactions. Mechanism of 

nucleophilic substitution reactions of alky halides, SN2 and SN1 reactions with energy profile diagrams. 

Polyhalogen compounds: chloroform, carbon tetrachloride.  

Methods of formation of aryl halides, nuclear and side chain reactions. The addition, elimination and the 

elimination-addition mechanism of nucleophilic aromatic substitution reactions. 

Relative reactivities of alkyl vs allyl, vinyl and aryl halides. Synthesis and use of D.D.T. and B.H.C 

. 

Books Suggested : 

1. A Text Book of Organic Chemistry : K. S. Tiwari, S. N. Mehrotra and N. K. Vishnoi 

2. Modern Principles of Organic Chemistry : M. K. Jain and S. C. Sharma  

3.  A Text Book of Organic Chemistry: (Vol. I & II) O. P. Agarwal 
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4. A Text Book of Organic Chemistry : B. S. Bahl and Arun Bahl 

5. A Text Book of Organic Chemistry : P. L. Soni 

6. Organic Chemistry : (Vol. I, II & III) S. M. Mukherji, S. P. Singh and R. P. Kapoor, Wiley 

Eastern Ltd. (New Age International) 

7. Organic Chemistry : Morrison & Boyd, Prentice Hall 

 

 

PAPER III - PHYSICAL CHEMISTRY 
 Duration : 3 hrs         Max.Marks  50 

Note: The question paper will contain three sections as under – 

Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short answer in 20  

words for each part.       Total marks : 05 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from 

each unit, answer approximately in 250 words.   Total marks : 25 

Section-C :  04 questions (question may have sub division) covering all units but not more than one 

question from each unit, descriptive type, answer in about 500 words, 2 questions to be 

attempted.                       Total marks : 20 

Unit-I 

Mathematical Concept and Computers 

(a) Mathematical Concepts  

 Logarithmic relations, curve sketching, linear graphs and calculations of  slopes  differentiation 

of functions like k
x
,ex,xn, sin x, log x; maxima and minima, partial differentiation and reciprocity 

relations, integrations of some useful/relevant functions: Permutations and combinations. Factorials. 

Probability. 

 

(b) Computers 

 General introduction to computers, different components of a computer, hardware and software 

input output devices; binary numbers and arithmatic; introduction to computer languages. Programming, 

operating systems. 

Unit II 

Gaseous States 

 Postulates of  kinetic theory of gases, deviation from ideal behaviour, vander waals equation of 

state. 

Critical  Phenomena: PV isotherms of real gases, continuity of states, the isotherms of vander Waals 

equation, relationship between critical constants and vander waals constants, the law of corresponding  

states, reduced equation of state.  

 Molecular Velocities: Root mean square, average and most probable velocities. Qualitative 

discussions of the Maxwell's distribution of molecular velocities, collision number, mean free path and 

collision diameter. Liquification of gases (based on Joule-Thomson effect.) 

Unit III 

A. Liquid state 

 Intermolecular forces, structure of liquids ( a qualitative description). 

Structural differences between solids, liquids and gases.  

Liquid Crystals: Difference between liquid crystal, solid and liquid. Classification,structure of nematic 

and cholestric phases. Thermography and seven segment cell. 

B. Colloidal State 

 Definition of colloids, classification of colloids. 

Solids in liquids (sols) properties- kinetic, optical and electrical, stability of colloids. Protective action, 

Hardy-Schulze law, gold number.  

Liquids in liquids ( emulsions): types of emulsions,preparation. Emulsifier.  
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Liquids in solids (gels): classification, preparation and properties, inhibition, general applications of 

colloids.  

Unit IV 

Solid State 

 Definition of space lattice, unit cell. 

Laws of crystallography- (i) Law of constancy of interfacial angles (ii) Law of rationality of indices (iii) 

Law of symmetry. Symmetry elments in crystals. 

X-ray diffraction by crystals. Derivation of Bragg's equation Determination of Crystal structure of NaCl 

and CsCl( Laue's method and powder method.) 

Unit V 

Chemical Kinetics and Catalysis 

 Chemical kinetics and its scope, rate of a reaction, factors influencing the rate of a reaction: 

concentration, temperature,pressure, solvent,light,catalyst, Concentration dependence of rates, 

mathematical characteristics of simple chemical reactions zero-order, first order, second order, pseudo 

order, half life and mean life period. Determination of the order of reaction : differential method; method 

of integration, method of half life period and isolation method. 

 Radioactive dccay as a first order phenomenon. 

Experimental methods of chemical kinetics: conductometric, Potentiometric,optical  

methods, polarimetry and spectrophotometry. 

Theories of  chemical kinetics: effect of temperature on rate of reaction, Arrhenius concept of activation 

energy.  

Simple collision theory based on hard sphere model, transition state theory (equilibrium hypothesis). 

Expression for the rate constant based on equilibrium constant and thermodynamic aspects. Catalysis, 

characteristics of catalysed  reactions, classification of catalysis, miscellaneous examples.  

 

Books Suggested : 

1. Principles of Physical Chemistry : B. R. Puri and L. R. Sharma  

2. A Text Book of Physical Chemistry : A. S. Negi and S. C. Anand 

3. Physical Chemistry, Pt. I & II : C. M. Gupta, J. K. Saxena and M. C. Purohit 

4. Computers and Applications to Chemistry: Ramesh Kumari, Narosa Publishing House P. Ltd.   

 

CHEMISTRY - PRACTICAL 

LABORATORY COURSE :     120 Hrs (4 hrs /week) 

Practical Examination       5 Hrs.  

Min. Pass Marks - 27       Max. Marks 75  

Distribution of Marks  

(i) Inorganic mixture     - 25 

(ii) Organic  (Two experiment  - 20  (10+10)  

(iii) Physical      - 10 

(iv) Viva (Regular)    - 10  

(v) Record  (Regular)   - 10  

(vi) Viva (Non-collegiate)   - 20 

Inorganic Chemistry 

 Semimicro / Macro Analysis -Cation analysis, separation and identification of ions from groups 

I,II,III,IV,V and VI.Anion analysis.(6 radicals) 

Organic Chemistry  

Laboratory techniques -Two experiments - one  from section A and one  from section B carry each 10 

marks  

Section - A 

 Detemination of melting point 

 Naphthalene 80-82o, Benzoic acid 121.5-122o 
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 Urea 132.5-133o,Succinic Acid 184.5-185o 

 Cinnamic acid 132.5-133o , m-Dinitrobenzene 90o 

 p-Dichlorobenzene 52o ,Aspirin 135o 

 Detemination of boiling  Points 

 Ethanol 78o, Cyclohexane 81.4o, Toluene 110.60, Benzene 80o 

 Mixed Melting point determination 

 Urea -Cinnamic acid mixture of various compositions (1:4,1;1,4;1 ) 

 Distillation  

  Simple distillation of ethanol -water, using water condenser  

 Distillation of nitrobenzene and aniline using air condenser 

 Crystallization  

 Concept of  induction of crystallization  

 Phthalic acid from hot water (using fluted filter paper and stemless funnel) Acetanilide from  

 boiling water. Napthelene from Ethanol Benzoic acid from water. 

 Decolorisation and crystallization using charcoal 

 Decolorisation of brown sugar (sucrose) with animal charcoal using gravity filtration.   

 Crystallization and decolorisation of impure naphthalene (100 g of naphthalene mixed   

 with 0.3g. of Congo Red using l.0 g decolorising carbon) from ethanol.  

 Sublimation  (Simple  and vacuum) 

 Camphor, Naphthalene, phthalic acid and Succinic acid. 

Section - B 

 Qualitative Analysis  

 Detection of extra elements (N,S and halogens) and functionl groups (phenolic,   

 caboxylic, carbonyl, ester, carohydrates, amine, amide, nitro and anilide) in simple  

 organic compunds.  

PHYSICAL CHEMISTRY 

Any one experiment from following 

Chemical Kinetics  

1. To determine the specific reaction rate of the hydrolysis of methyl ac-   

 etate/ ethyl acetate catalyzed by hydrogen ions at room temperature. 

2. To study the effect  of acid strength on the hydrolysis of an ester. 

3. To comopare the strengths of HCl and H2SO4 by studying the Kinetics of hy-  

 drolysis of ethyl-acetate. 

4. To study kinetically the reaction of decomposition of iodide by H2O2 

Distribution Law  

1. To study the distribution of iodine between water and CCl4 

2. To study the distribution of benzoic acid between benzene and water. 

 

Colloids 

1. To  prepare arsenious sulphide sol and compare the precipitating power of    

 mono-, bi- and trivalalent anions. 

Viscosity, Surface Tension 

1. To determine the percentage composition of a given, mixture (non interacting   

 systems) by vicosity method. 

2. To determine the viscosity of Amyl alcohol in water at different concentrations   

 and calculate the viscosity of these solutions. 

3. To determine the percentage composition of a given binary mixture by surface -  

 tension method (acetone & ethyl-ketone). 

 

Books suggested : 

1. Practical Chemistry: Giri Bajpai and Pandey, S. Chand & Co. Ltd., New Delhi  
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ch-,llh- ikVZ&izFke &ijh{kk 2014 
jlk;u 'kkL= 

;kstuk %& 
rhu iz'u i=  vof/k U;wure mRrh.kkZad&54 iw.kkZad&150 

iz'u i= & I   3 ?kUVs   50 vad  

iz'u i= & II   3 ?kUVs   50 vad 

iz'u i= & III   3 ?kUVs   50 vad    
izk;ksfxd   5 ?kUVs 27 vad   75 vad  

iz'u i= izFke& vdkcZfud jlk;u 
le;%3 ?kaVs   vf/kdre vad 50 
uksV % bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  
[k.M v % bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs  gq, dqy 10 

y?kq iz'u gksaxs A izR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gks A dqy vad % 05  
[k.M c % bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxs A izR;sd bdkbZ ls ,d 

iz'u dk p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxs A izR;sd iz'u dk mÙkj yxHkx 
250 'kCnksa esa gks A            dqy vad % 25 

[k.M l % bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½ tks lHkh bdkbZ;ksa esa 
ls fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxk A nks iz'uksa ds mÙkj 
fn;s tkus gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gks A    dqy vad % 20  
    bdkbZ &izFke 

v½ ijek.kq lajpuk 
 ns czkzXyh dh O;&rjaxksa dh /kkj.kk] gkbtsuoxZ vfuf'prrk &fl)kUr] ijek.koh; d{kd]JksfMUxj rjax 
lehdj.k] ψ o ψ2 dh lkFkZdrk]DokUVe la[;k;sa] f=kT; ,oa dks.kh; rjax Qyuksa ,oa izkf;drk forj.k] 

s,p,d d{kdksa dh vkdf̀r;k¡A vkWQckÅ ,oa ikoyh viotZu ds fl)kUr] gq.M dk cgqdrk dk fu;eA 
rRoksa ds bysDVªkWuh; foU;kl] izHkkoh ukfHkdh; vkos'kA  
c½ vkofÙkZrk xq.k  
 ijek.kq ,oa vk;fud f=T;k,a]vk;uu ÅtkZ] bysDVªkWu ca/kqrk] fo|qr _.kkRedrk &ifjHkk"kk ekiu 
vFkok Kkr djus dh fof/k;k¡] vkofÙkZ vkSj jklk;fud O;ogkj dh Hkfo";ok.kh ,oa jklk;fud O;ogkj dh 
O;k[;k,aA 

bdkbZ &f}rh; 
jklk;fud cU/ku 
lgla;kstd ca/k &la;kstdrk ca/k fl)kar ,oa mldh lhek,a] lgla;kstd ca/k ds fn'kkRed vfHky{k.k] 
fofHkUu izdkj ds ladj.k vkSj ljy vdkcZfud v.kqvksa o vk;uksa dh vkdf̀r;k¡A 

NH3, H3O+, SF4, ClF3, ICl2 ,oa H2O ds fy, la;kstdrk d{kk bysDVªkWu izfrd.kZ.k [VSEPR] fl)kar] 

leukfHkdh; ,oa fo"ke ukfHkdh; f}ijek.kqd v.kqvksa (CO ,oa NO) o bysDVªkWu U;wu v.kqvksa esa cgqdsUnzh; 
cU/ku] ca/k ÅtkZ] f}/zkzqovk/kw.kksZa ,oa fo?kqr _.kkRedrk varj ls( lg&ca/k dk½ izfr'kr vk;fud vfHky{k.kA 
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bdkbZ &r`rh; 
v½ vk;fud Bksl &vk;fud lajpuk,a] f=T;k vuqikr izHkko ,oa leUoo;h la[;k] f=T;k vuqikr fu;e dh 
lheka,] tkyd =kqfV;kaa v)Z pkyd]tkyd ÅtkZ ,oa ckuZ gscj pØz] foyk;du ÅtkZ ,oa vk;fud Bkslksa 
dh foys;rk,a] vk;uksa dh /zkzqo.k lkeF;Z ,oa  
/zkzqoh;rk,aA Qk;kUl dk fu;eA /kkfRod ca/k&eqDr bysDVªkWu] la;kstdrk ca/k ,oa cs.M fl)kar A 
c½ nqcZy vU;ksU; fØ;k,a & gkbZMªkstu ca/ku]okUMj oky~ ds cyA 

bdkbZ &prqFkZ 

A-[k.M ds rRo & 
d½ rqyukRed v/;;u] fod.kZ laca/k] gkbMªkWbMksa ds fo'ks"k vfHky{k.k]  

muds tSfod ra=ksa esa izdk;Z (QaD'ku½ lfgr foyk;du o ladqyu dh izof̀Ùk;k¡] ,fYdyksa o ,fjyksa dk 
ifjp;A 
[k½ mRd"̀V xSlksa dk jlk;u& 
 mRd"̀V xSlksa ds jlk;fud xq.k/keZA thukWu dk jlk;u AthukWu ds ;kSfxdksa dh lajpuk,a ,oa ca/ku A 

B - [k.M ds rRo 
 13&17 lewg rRoksa (fod.kZ lEcU/k lfgr½ dk rqyukRed v/;;u] 13&16 lewg ds gkbMªkbMksa] vkWDlkbMksa 
vEyksa ,oa gSykbM~l ds ;kSfxdksa dk Hkh v/;;uA 

bdkbZ &iape 
fuEu ;kSfxdksa dk jlk;u & 

cksjkWu ds gkbMªkWbM&Mkbcksjsu ,oa mPprj cksjsu] cksjSthu] cksjStWky] Qwysjhusa] dkckZbM] (¶yqjhUl½ 

¶ywjksdkcZUl]flyhdsV~l (lajpuk fl)kar½] VsVªk lYQj VsVªkukbVªkbM] gsykstuksa ds vk/kkjHkwr xq.k/keZ] 
varjkgSykstu~l ,oa iksyhgSykbM~lA 

iz'u i= f)rh; 
dkcZfud jlk;u 

le;%3 ?kaVs             vf/kdre vad 50 
uksV % bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  
[k.M v % bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs  gq, dqy 10 

y?kq iz'u gksaxs A izR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gks A dqy vad % 05  
[k.M c % bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxs A izR;sd bdkbZ ls ,d 

iz'u dk p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxs A izR;sd iz'u dk mÙkj yxHkx 
250 'kCnksa esa gks A        dqy vad % 25 

[k.M l % bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½ tks lHkh bdkbZ;ksa esa 
ls fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxk A nks iz'uksa ds mÙkj 
fn;s tkus gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gks A    dqy vad % 20  

bdkbZ &izFke 
v½ lajpuk ,oa vkca/ku 
ladj.k] cU/k yEckbZ ,oa ca/k dks.k] ca/k ÅtkZ] LFkkuhdr̀ jlk;fud ca/k] okUMj oky vU;ksU; fØ;k] 
lefo"V ;kSfxd]iatj ;kSfxd ¼DySFkzsV ;kSfxd½ vkos'k LFkkukUrj.k ladqy] vuqukn] vfrla;qXeu] ,sjkseSfVdrk] 
izsjf.kd ,oa {ks= izHkko] gkbMªkstu ca/ku A 
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c½ dkcZfud vfHkfØ;kvksa dh fØ;k fof/k& 
oØ ck.k ladsru bysDVkWu dh xfr dks rhj ls n'kkZuk] v)Z flj rhj o f} flj rhjksa ds }kjk n'kkZuk] 
leka'k ,oa fo"keka'k ca/k foHkatuA vfHkdeZdksa ds izdkj% bysVªkWu Lusgh o ukfHkd Lusgh vfHkØeZd dkcZfud 
vfHkfØ;kvks ds izdkj ÅtkZ fopkj  

vfHkfØ;k e/;orhZ & dkcZ/kuk;u]dkcZ_.kk;u]eqDr ewyd] dkchZus] ,jhus ,oa ukbVªhus (mnkgj.k lfgr½ e/;orhZ 
o vU; vk;fud Lih'kht ds fu;efu"B ¼vkSipkfjd½ izos'k fu;ruA 
fØ;k fof/k fu/kkZj.k dh fof/k;k¡ ¼mRikn fo'ys"k.k e/;orhZ] leLFkkfud izHkko] cy xfrdh ,oa f=foeh; 
jklk;fud v/;;u½   

bdkbZ &f}rh; 
dkcZfud ;kSfxdksa dk f=foe jlk;u 
leko;ork dh ladYiukA leko;rk ds izdkjA izdkf'kd leko;ork&lefefr rRo] vk.kfod fdjsfyVh] 
izfrfcEc&leko;fo;ksa ds xq.k&/keZ] f}&LVhfj;ks tSfud ;qDr fdjsy ,oa ,fdjsy v.kq] fooje leko;oh fFkz;ks 

(Threo), ,fj&Fkzks (Ery-Thro) fooje lekao;oh eslks ;kSfxd] izdk'kdh; leko;oh ;kSfxdksa dk 
i`FDdj.k] izrhiu] 

/kkj.kk (Retention), jsflehdj.k (Recimization) A  

vkisf{kd ,oa fujis{k foU;kl] vuqØe fu;e] ukedj.k dh D/L ,oa R/S iz.kkyhA 

T;kferh; leko;ork& T;kferh; leko;oh ;kSfxdksa ds foU;kl dk fu/kkZj.k ukedj.k dh E ,oa Z iz.kkyh] 
vkWfDleksa ,oa ,fylkbfDyd ;kSfxdksa esa T;kferh; leko;rkA 
la:i.k leko;rrk& ,Fksu o C;wVsu ds la:i.kksa dk fo'ys"k.k] pØh; gSDlsu ds la:i.k] v{kh; o fuj{kh; 
cU/k] ,dy izfrLFkkih pØh; &gSDlsu O;qRiUuksa dk la:i.k U;wesu izkstsD'ku ,oa lkWgklZ ds lw= 

(Newmann projection and Sawhorse formulae) fQ'kj ,oa mM+u&ost&lw= (Flying Wedge 

Formulae) la:i.k ,oa foU;klksa esa varjA 
bdkbZ &r`rh; 

,Ydsu ,oa pØh; ,Ydsu 
'kkf[kr ,oa v'kkf[kr ,Ydsuksa ds IUPAC ukedj.k] ,fYdy lewg] ,Ydsuksa esa dkcZu ijek.kqvksa ds izdkjA 
,Ydsuksa esa leko;ork] lzksr] cukus dh fof/k;k¡ ¼oqV~Zt vfHkfØ;k½ dksYcs vfHkfØ;k dksjh&gkml vfHkfØ;k 
,oa dkcksZfDlfyd vEyksa dk fodkcksZfDlyhdj.k] ,Ydsuksa ds HkkSfrd xq.k /keZ ,oa jlk;fud fØ;k;saA 
,Ydsuksa ds gSykstuhdj.k dh eqDr ewyd vfHkfØ;k dh fØ;kfof/k] vfHkfoU;kl fØ;k'khyrk ,oa 
oj.kkRedrkA 
pØh; ,YdSuas %ukedj.k] cukus dh fof/k;k¡ jklk;fud vfHkfØ;k;sa] cs;j dk fodf̀rokn fl)kUr ,oa mldh 
lhek;saA 
pØh; izksisu ,oa pØh; C;wVsu tSlh NksVh oy;ksa esa oy; fodf̀r] fodf̀r jfgr oy;ksa dk fl)kUrA 
pØh; izksisu dk fooj.k] dnyh ca/kA 

bdkbZ &prqFkZ 
,Ydhuas] pØh; ,Ydhusa] Mkbuas o ,Ydkbusa 
,Ydhuksa ds ukedj.k] cukus dh fof/k;k¡] ,YdksgkWy ds futZyhdj.k dh fØ;kfof/k o ,fYdy gsykbMksa ds 

fogkbMªksgSykstuhdj.k dh fØ;kfof/k] ,YdksgkWy ds futZyhdj.k esa {ks=h; p;fur (Regioselectivity) A 
lSRtsQ dk fu;e] gkWQesu foykiu],Ydhuksa ds HkkSfrd xq.k/keZ ,oa vkisf{kd LFkkf;RoA  
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 ,Ydhuksa ds jlk;fud xq.k /keZ %&gkbMªkstuhdj.k dh fØ;kfof/k] bysDVªku  Lusgh o eqDr ewyd 
;ksxkRed vfHkfØ;k,sa] ekjdksuh&dkWQ dk fu;e] gkbMªkscksjs'ku&vkWDlhdj.k vkWDlhejD;wjs'ku&vip;uA 

biksDlhMs'ku] vkstksuhvi?kVu]ty;kstu] KMnO4 }kjk gkbMªkWfDlyhdj.k ,oa vkWDlhdj.kA ,Ydhuks dk 
cgqyhdj.k] ,yhfyd ,oa okbfufyd fLFkfr;ksa ij ,Ydhuksa esa ;ksxA ,Fkhyhu o izksihu ds O;kikfjd mi;ksxA 
pØh; ,Ydhuksa ds cukus dh fof/k;k¡] la:i.k ,oa cgqyhdj.kA 
Mkbuksa dk oxhZdj.k % foyfxr] la;qXeh o lap;h Mkbusa  
,fyuksa o C;wVkMkbu dh lajpuk;sa fuekZ.k dh fof/k;ka o cgqyhdj.kA 
1] 2] o 1] 4 ;ksx] MhYl ,YMj vfHkfØ;kA 
,Ydkbuksa ds ukedj.k] lajpuk ,oa muesa vkca/kuA fuekZ.k dh fof/k;k¡A ,Ydkbuksa dh jklk;fud vfHkfØ;k;saaA 
,Ydkbuksa dh vEyrkA bysDVªkWu Lusgh] ukfHkdh; Lusgh ;ksxkRed vfHkfØ;kvksa dh fØ;kfof/k] 
gkbMªkscksjs'ku&vkWDlhdj.k] /kkrq veksfu;k &vip;u] vkWDlhdj.k ,oa cgqyhdj.k vfHkfØ;kvks dh fØ;k 
fof/k;k¡A 

bdkbZ&iape 
,jhusa] ,sjkseSfVdrk] ,Ydkby o ,jkby gSykbM~l   
csUthu O;qRiUuksa dk ukedj.kA ,sfjy lewgA ,sjksesfVd ukfHk ¼oy;½ ,oa ik'oZ Jà[kykA csUthu dh lajpuk 
%vk.kfod lw= ,oa dsdqys lajpuk,aAcsUthu dk LFkkf;Ro ,oa dkcZu &dkcZu ca/k yEckbZ] vuquknh lajpuk] 
vk.kfod d{kdh fp=.kA  
,sjkseSfVdrk %gdy dk fu;e] ,sjkseSfVd vk;uA 

,sjkseSfVd bySDVªksu Lusgh izfrLFkkiuk & fØ;kfof/k dk lkekU; izfr:i.k] s-o p ladqyksa dh Hkwfedk;saA 
ukbVªhdj.k gsykstuh dj.k]lYQksuhdj.k] ejD;wjhdj.k ,oa QzhMsy&Øk¶V vfHkfØ;k;saa o budh fØ;kfof/k] ÅtkZ 
ifjPNsfnd dk fp=.kA lfØ;.kdkjh ,oa folfØ;.kdkjh izfrLFkkih] vfHkfoU;kl ,oa vkFkksZ@iSjk vuqikrA 
csUthu O;qRiUuksa dh ik'oZ Jà[kyk vfHkfØ;k,saAcpZ vip;u] ,fYdy csUthu] ,Ydkbfuy csUthu ,oa 
ckbQasfuy ds fojpu dh fof/k;k¡ ,oa mudh jklk;fud vfHkfØ;k,aA 
,fYdy ,oa ,fjy gSykbM 
,fYdy gSykbMksa dk ukedj.k ,oa oxhZdj.k] fojpu dh fof/k;k¡] jklk;fud vfHkfØ;k;saa A ,fYdy gSykbMksa 

dh SN
2 ,oa SN

1  ukfHkd&Lusgh fØ;kfof/k ,oa mldh ÅtkZz ifjPNsfndk fp=.k lfgrA 
 cgqgSykstu ;kSfxd % DyksjksQkeZ] dkcZu VsVªkDyksjkbM],fjy gSykbMksa ds fojpu dh fof/k;k¡ ,oa 
ukfHkdh; o ik'oZ Jà[kyk vfHkfØ;k,aA ukfHkd Lusgh ,sjkseSfVd izfrLFkkiu vfHkfØ;kvksa dh ;ksxfosyksiu ,oa 
foyksiu&;ksx fØ;k fof/k;k¡A   
,fYdy gSykbMksa dh ,fyy] foukby ,oa ,sfjy gSykbMksa dh fØ;k'khyrk dh rqyukA 

D.D.T.,oa B.H.C dk la'ys"k.k ,oa mi;ksfxrk,aA  
 

iz'u i=& r`rh; 
HkkSfrd jlk;u 

le;%3 ?kaVs             vf/kdre vad 50 
uksV % bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  
[k.M v % bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs  gq, dqy 10 

y?kq iz'u gksaxs A izR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gks A dqy vad % 05  
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[k.M c % bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxs A izR;sd bdkbZ ls ,d 
iz'u dk p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxs A izR;sd iz'u dk mÙkj yxHkx 
250 'kCnksa esa gks A        dqy vad % 25 

[k.M l % bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½ tks lHkh bdkbZ;ksa esa 
ls fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxk A nks iz'uksa ds mÙkj 
fn;s tkus gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gks A  dqy vad % 20  

bdkbZ&izFke 

(v½ xf.krh; ladYiuk;sa ,oa vfHkdfy=  

 y?kqx.kdh; lEcU/k] oØ Ldsp djuk] jSf[kd ,oa <yku (Slope) dh x.kuk djuk]Kx,e
x
,x

n
, log 

x; tSls Qyuksa dk vodyu]mfPp"B o fufEu"B vkaf'kd vodyu%O;qRØerk lEcU/kA dqN egRoiw.kZ 

mi;ksxh@jhysosUV (Relevant) Qyu dk lekdyu%Øep; ,oa lap;] Øexqf.kr] izkf;drk (Probability). 

(c½ vfHkdfy= (Computers)  

 vfHkdfy=ksa dk lkekU; ifjp; vfHkdfy= ds vyx&vyx Hkkx( ?kVd½] gkbZos;j (Hardware) 

A lkW¶Vos;j (Software) vkjksfir fuxZfer fuxZfer ;qfDr;k¡ (Input -output Devices) f}vk/kkjh 
la[;k,a ,oa vadxf.kr %vfHkdfy=ksa dh Hkk"kkvks dh iqu%LFkkiuk] izdØeu ¼izksxzkeu½ izpkyu i}fr;k¡A 

bdkbZ&f}rh; 
xSlh; voLFkk,a  
 xSlksa ds v.kqxfr fl)kUr ds izeq[k  vfHkxzfgr] vkn'kZ O;ogkj ls fopyu] okUMj okYl voLFkk 

lehdj.k A Økafrd ?kVd %okLrfod xSlksa ds PV lerkih oØ] voLFkk lkrR;]okUMj okYl (xSl½ 
lehdj.k ds lerkih oØ] ØkfUrd fLFkjkadkas ok.Mj okYl fLFkjkadksa ds e/; lEcUèk] laxr voLFkkvks dk 
fu;e lekuhr voLFkk lehdj.k] vk.kfod xfr;k¡% oxZ ek/; ewy osx] vkSlr osx o izkf;dre osx A 
vk.kfod xfr;k¡ ds fy, eSDl&osy forj.k fl)kUr dh xq.kkRed foospuk la?kV~V la[;k] ek/; eqDr&iFk  
,oa la?kV~V O;klA xSlksa dk æohdj.k ¼twy&VkWelu izHkko ij vk/kkfjr½ 

bdkbZ &r`rh; 
æo voLFkk 
¼v½varjk&v.kqd cy æoksa dh lajpuk,sa ¼xq.kkRed o.kZu½A  
Bkslksa& æoksa o xSlksa ds e/; lajpukRed varj% æo ,oa fØLVy%& æo fØLVy Bksl ,oa  æo esa varj] 

oxhZdj.k] lqf=y (Nematic) dksfyfLVªd (Cholestric) voLFkk;sa] Å"ek ys[ku ,oa lIr [k.M lsy 
(Seven Segment Cell )   
(c½ dksykbMh voLFkk 
 dksykbMksa dh ifjHkk"kk] dksykbMksa dk oxhZdj.kABkslksa dk æo esa lksy % xfrt izdk'kdh; ,oa oS/kqr 
xq.k/keZ] dksykbMksa dk LFkkf;Ro] j{kd fØ;k] gkMhZ 'kqYls fu;e] Lo.kkaZadA 
æoksa dk æoksa esa (ik;l Emulsion ) dksykbMh foy;u% ik;lksa ds izdkj cukus dh fofèk;k¡]ik;lhdkjdA 
Bkslksa esa æo ¼tSy½ foy;u% oxhZdj.k]cukus dh fof/k;k¡ ,oa xq.k/keZ] fujksèkA dksykbMksa ds lkekU; mi;ksxA 

bdkbZ &prqFkZ 
Bksl voLFkk 
 f=foe tkyd o bdkbZ lsy dh ifjHkk"kkA fØLVyksxzkQh ds fu;e&¼v½ vUrjk Qyd dks.kksa dh 
fLFkjrk ds fu;e ¼c½ ifjes; ?kkrkadksa dk fu;e ¼l½ lefefr dk fu;eA fØLVyksa esa lefefr ds rRo A 
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fØLVyksa }kjk X-fdj.kksa dk izdh.kZuAczsx lehdj.k dk fu/kkZj.kA NaCl, KCl ,oa CsCl ds fØLVyksa dh 

lajpkvksa dk fu/kkZj.k ¼ykm, X-Ray fdj.k fof/k ,oa pw.kZ fofèk) 
bdkbZ &iape 

jklk;fud cy xfrdh ,oa mRizsj.k  
 jlkf;fud cy xfrdh ,oa bldk Hkfo";] vfHkfØ;k dh nj]vfHkfØ;k nj dks izHkkfor djus okys 
dkjd &lkaærk] rki] nkc] foyk;d] izdk'k] mRizsjdA 
 njksa dh lkaærk ij fuHkZjrk] ljy 'kwU; dksfV] izFke dksfV] f}rh; dksfV] Nne dksfV dh 
vfHkfØ;kvksa ds xf.krh; vfHky{k.k] v)Z vk;q ,oa vkSlr vk;qA vfHkfØ;kvksa dh dksfV;ksa ds fu/kkZj.k dh 
fof/k;k¡& lekdyu fof/k] vodyu fof/k] v)Z vk;q le;] varjky fof/k] foyxu fofèkAjsfM;ks ,fDVo 
fo[k.Mu ,d izFke dksfV dh ifj?kVukAjklk;fud cy xfrdh dh iz;ksfxd fof/k;k¡% 
 pkydRoferh;] foHkoferh;] izdk'kdh; fof/k;k¡ /kzqo.kferh; ,oa LisDVªehizdk'kekih A jklkfud 
cy&cfrdh ds fl)kUr %vfHkfØ;k dh nj ij rki dk izHkko] vkgsZfuvl lehdj.k] lfØ;.k ÅtkZ dh 
/kkj.kkA 
 dBksj xksyk ekWMy vk/kkfjr la?kV~Vd  fl)kUr] laØe.k voLFkk fl)kUr] lkE; ladYiuk] lkE; 
fLFkjkad vk/kkfjr xfrt fLFkjkad dk O;atd ,oa mldk Å"ek xfr dh  
vo/kkj.kk;saA mRizsjd] mRizsfjr vfHkfØ;kvksa ds vfHky{k.k] mRizsjdks ds oxhZdj.k] fofHkUu mnkgj.kksa lfgrA 
 

izk;ksfxd jlk;u 
iz;ksx'kkyk ikB~;Øe     120 ?kUVs ¼4 ?kUVs izfr lIrkg½ 
izk;ksfxd ijh{kk % 5 ?k.Vs  U;wure mÙkh.kkZad % 27  vf/kdre vad % 75   
vad foHkktu % 
vdkcZfud feJ.k      &  25 
dkcZfud  ¼nks iz;ksx½    &  20 ¼10$10½ 
HkkSfrd       &  10 
ekSf[kd ¼¼fu;fer½     &  10 
izk;ksfxd dk;Z iqfLrdk ¼fu;fer½    &  10 
ekSf[kd ¼¼Lo;aikBh½     &  20    
vdkcZfud  jlk;u 

lw{e va'k  fo'ys"k.kA LFkwy fo'ys"k.k & /kuk;u fo'ys"k.k] lewg I,II,III,IV,V, ,oa VI lewg ds vk;uksa 
dk i`FkDdj.k ,oa fo'ys"k.kA _.kk;u fo'ys"k.kA 
¼a6 ewyd½  
dkcZfud  jlk;u& Hkkx&v ,oa Hkkx&c esa ls ,d ,d iz;ksx o izR;sd ds 10 vadA 

Hkkx&v&izz;ksx'kkyk rduhds% 
xyukad ekiu  

 uS¶Fkyhu 80&820] csUtkWbd vEy 121-5&1220 ;wfj;k 132-5&1330]lfDlfud vEy 184-5&1850 

flUusfed vEy 132-5&1330]lsfyflfyd vEy 157-5&1580 ,lhVSfuykbM 113-5&1140]m- MkbukbVªkscsUthu 

900 p-MkbDyksjks& csUthu 520] ,sfLifju 1320A 
DFkukad ekiu  
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,FksukWy 780] lkbDyks& gSDlsu 81-40 VkWywbu 110-60] csUthu 800A 
feJ xyukad ekiu 
 ;wfj;k flUusfed vEy dsvyx&vyx la?kVd ds feJ.k 

( 1 % 4 ] 1 % 1 ] 4 % 1 )    
vklou 
 ty la?kfu= ds }kjk ,FksukWy&ty feJ.k dk ljy vklou A 
 ok;qla?kfu= ds }kjk ukbVªks csUthu ,oa ,sfuyhu feJ.k dk vklouA 
fØLVyhdj.k  

 fØLVyhdj.k dh foiszj.kk ladYiuk%xeZ ty )kjk FkSfyd vEy (rSjrs gq, NUuk i= o ruk jfgr 

Quy dks dke esa ysdj)  
mcyrs gq, ty ls ,lhVsfuykbM 
,FksukWy ls us¶Fkyhu 
ty ls cSUtkWbd vEy  
 
pkjdksy ds mi;ksx }kjk fojatu ,oa fØLVyhdj.k%  
 xq:Ro Nfu= iz;ksfxd fof/k }kjk] tUrq pkjdksy dh enn ls Hkwjh 'kDdj dk fojatuA 

,FksukWy }kjk v'kq) uS¶Fkyhu (1 gm fojaftr dkcZu ds iz;ksx ls 0-3 xzke dkaxksjsM ;qDr uS¶Fkyhu dk½ 
dk fojatu ,oa fØLVyhdj.k A   
 
m/oZikru  ¼ljy ,oa fuokZr½  
 dsEQj uS¶Fkyhu] FkSfyd vEy ,oa lDlhfud vEyA 
Hkkx&c&xq.kkRed fo'ys"k.k  

 ljy dkcZfud ;kSfxdks esa vfrfjDr rRoksa ( N,S o gSykstuksa) dh igpku o QhukWfyd 
dkcksZfDlfyd dkcksZfuy] ,LVj] dkcksZgkbMªsV] ,ehu] ,ekbM] ukbVªks o ,fuykbM lewgksa dh ljy dkcZfud 
;ksfxdksa esa igpkuA    
 
HkkSfrd jlk;u &fuEu esa ls dksbZ ,d iz;ksx 
jlk;u cyxfrdh% 
¼1½ d{k rki ij esfFky ,slhVsV@,fFky ,lhVsV dk gkbMªkstu vk;u dh     
 mifLFkfr esa tyvi?kVu dh fof'k"V vfHkfØ;k osx dk ekiuA 
¼2½ ,LVj ds ty vi?kVu ij vEy lkeF;Z ds izHkko dk v/;;u A 

(3½ ,fFky ,lhVsV ds ty vi?kVu dh njksa ij HCl o H2SO4 dh izcyrk    
 dh rqyuk A 

(4½ H2O2 }kjk vk;ksMkbM ds fo?kVu dh vfHkfØ;k dh nj dk] jlk;fud    
 cy cfrdh v/;;uA 
 
forj.k dk fu;e  

(1½ ty ,oa CCl4 ds e/; l2 ds forj.k dk v/;;uA  
(2½ ty ,oa csUthu ds e/; csUtkbd vEy ds forj.k dk v/;;u A 
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dksykbM~l  
vkflZfu;l &lYQkbM lkWy dk cukuk ,oa ¼eksuks M+kbZ o VªkbosysUV ,ukW;uksa½ ,d la;ksth f}la;ksth] 
f=la;ksth _.kk;uksa dh vo{ksi.k {kerk dh rqyuk djukA 
 
';kurk] i"̀B ruko  
¼1½ ';kurk ekiu fof/k }kjk ¼vfØ;k'khy ra=½ feJ.kksa ds izfr'kr la?kVu dk ekiuA 
¼2½ ,fey ,YdksgkWy dh ty esa fofHkUu lkanzrkvksa okys feJ.kksa dh ';kurkvksa dk ekiu  
 ,oa bu foy;uksa dh ';kurkvks dh x.kukA 
¼3½   ¼,lhVksu ,oa ,fFky dhVksu½ fnvaxh feJ.k ds izfr'kr la?kVu dh i"̀V ruko fof/k  ls ekiuA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 



 15

B.Sc. (Pt-II)-2014 

CHEMISTRY 
Scheme : 

Three papers          Min. Pass Marks - 54    Max. Marks - 150 

Paper - I Inorganic Chemistry  3 Hrs Duration  50 Marks 

Paper - II Organic Chemistry   3 Hrs Duration  50 Marks  

Paper - III Physical Chemistry  3 Hrs Duration  50 Marks 

Practical  5 Hrs Duration   Min. Marks-27 Max. 75 Marks  

 

Paper - I 

Inorganic Chemistry 
Duration : 3 hrs         Max.Marks  50 

Note: The question paper will contain three sections as under – 

Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short 

answer in 20 words for each part.    Total marks : 05 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking 

one from each unit, answer approximately in 250 words. Total marks : 25 

Section-C :  04 questions (question may have sub division) covering all units but not 

more than one question from each unit, descriptive type, answer in about 

500 words, 2 questions to be attempted.            Total marks : 20 

Unit -I 

Chemistry of Elements of first Transition Series :       

Characteristics properties of d-Block elements. Properties of the elements of the first 

transition  series, their Binary Compunds and complexes. Illustrating relative stability of 

their oxidation states, Coordination number and geometry. 

Unit -II 

Chemistry of Elements of Second and Third Transition Series : 

General characteristics, comparative treatment with their 3d-analogues in respect of ionic 

Radii, Oxidation States, magnetic, behaviour, Spectral properties, Stereo-chemistry.  

Unit -III 

Coordination Compounds : 

Werner’s coordination  theory and its experimental verification, Effective atomic number 

concept, Chelates, Nomenclature of coordination Compounds, Isomerism in coordination 

compounds, valence bond theory of transition metal complexes. 

Unit -IV 

Chemistry of Lanthanide Elements  : 

Electronic Structure, Oxidation States and ionic radii and lanthanide contraction, 

Complex formation, Occurrence and  isolation, Lanthanide compounds. 

Chemistry of Actinides  : 

General features and chemistry of actinides, Chemistry of separation of Np, Pu and Am  

from U, Similarities between the later Actinides and later lanthanides. 
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Unit -V 

Acids and Bases  : 

Arrhenius, Bronsted -Lowry, the Lux -Flood, Solvent System and lewis concept of Acids 

and  Bases. 

Non Aqueous  Solvents : 

Physical properties of solvent, Type  of solvents and their general characteristics, 

Reactions in liquid NH3 and  Liquid  SO2 . 

Oxidation and  Reduction  : 

Use of  redox potential data - analysis of redox cycle, redox stability in water, frost, 

latimer and pourbaix diagrams. Principles involved in the extraction of the elements. 

 

Books Suggested : 
1. Text book of Quantitative Inorganic Analysis : A. I. Vogel (Chapter – I, II and XXIII) 

2. Text book of Quantitative Inorganic Analysis : I. M. Kothoff and E. R. Sandell  

3. Concise Inorganic Chemistry : J. D. Lee 

4. General Inorganic Chemistry : J. A. Duffy 

5. Principle of Inorganic Chemistry : B. R. Puri and L. R. Sharma  

6. Basic Inorganic Chemistry : Cotton and Wilkinson and Gaus, Willey 

 

 

Paper - II  Organic Chemistry 
 Duration : 3 hrs  60 hrs. (Two hrs. per week)   Max.Marks  50 

Note: The question paper will contain three sections as under – 

Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short answer in 20 

words for each part.       Total marks : 05 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from 

each unit, answer approximately in 250 words.   Total marks : 25 

Section-C :  04 questions (question may have sub division) covering all units but not more than one 

question from each unit, descriptive type, answer in about 500 words, 2 questions to be 

attempted.         Total marks : 20 

Unit -I     10 hrs 

Electromagnetic Spectrum :   Absorption  Spectra  :- 

Ultra violet (UV) Absorption  Spectroscopy - 

Absorption laws (Beer - Lambert law ) molar absorptivity. presentation and analysis of UV spectra, 

types of electronic transition, Effect of conjugation. concept of chromophore  and  auxochrome, 

bathochromic, Hypsochromic, Hyperchromic and hypochromic shifts. UV spectra of conjugates and 

enones.  

Infrared (IR) Absorption spectroscopy - 

Molecular vibrations. Hooks  Law, Selection  rules, Intensity and Position of IR bands, Measurement of 

IR spectrum, Finger print region, Characteristic absorptions of various functional groups and inter-

pretation of IR spectra of  simple organic compounds. 

Unit -II          12 hrs 

Alcohols :  

Classification and nomenclature. 

Monohydric  alcohols - Nomenclature, Method of  formation by Reduction of  aldehydes, 

Ketones,Carboxylic acids and esters, Hydrogen bonding. Acidic nature. Reactions of  alcohols.   

Dihydric Alcohols  - Nomenclature, methods of formation, Chemical reaction of vicinal glycols, 

Oxidative-Cleavage [Pb (OAc)4 and HIO4] and  pinacol-pinacolone rearrangement.  

Trihydric Alcohols -  Nomenclature and methods of formation, chemical reactions of glycerol.  
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Phenols  :  

Nomenclature, Structure and bonding. Preparation of  Phenols, Physical Properties  and acidic  

character. Comparative acidic strengths of alcohols and phenols, Resonance stabilization of  

phenoxide ion. Reactions of phenols: electrophylic aromatic substitution, acylation and carboxylation. 

mechanism of fries rearrangement, Claisen rearrangement, gatter-man synthesis. Hauben- Hoesch 

Reaction, Lederer-manasse reaction and Reimer-tiemann Reaction.     

       Unit -III     14 hrs  

Aldehydes And  Ketones :  

Nomenclature and structure of the carbonyl group. Synthesis of  aldehydes and ketones with particular 

reference to the synthesis of aldehydes from acid chlorides, synthesis of aldehydes and ketones using 1,3 

Dithianes synthesis of ketones from nitriles and from carboxylic acids. Physical properties.  

Mechanism of Nucleo-philic additions to carbonyl, aldol, perkin and Knoevenagel condensations. 

Condensation with ammonia and its Derivatives. Wittig reaction, Mannich reaction. Use of acetals as 

Protecting group. Oxidation of aldehydes, baeyer-villiger oxidation of ketone, cannizzaro's reaction, 

MPV, Clemmensen, Wolff-kishner, Li AlH4   reductions,  Halogenation of enolizable ketones. 

An introduction to OO Unsaturated  aldehydes and  ketones. 

       Unit -IV     12 hrs 

Ethers And Epoxides  : Nomenclature of ethers and methods of formation, physical properties. Chemical 

reaction, cleavage and autoxidation, ziesel’s method of synthesis of epoxides. Acid and Basecatalyzed 

ring opening, Reactions of Grignard and organolithium reagents with epoxides. 

Carboxylic  Acids :  Nomenclature structure and bonding, Physical properties, Acidity of carboxylic 

acids, Effect of subsituents on acid Strength. preparation of carboxylic acids. Reactions of carboxylic 

acids, Hell-Volhard zelinsky reaction. Synthesis of acid chlorides, Esters and amides. Reductions of 

carboxylic acids. Mechanism of decarboxylation. Methods of formation and chemical reactions of 

unsaturated mono carboxylic acids. Dicarboxylic Acids : Methods of Synthesis and effect of  heat and 

dehydrating agents. 

Carboxylic  Acid  Derivatives : 

Structure and nomenclature of acid chlorides, Esters, Amides and acid- anhydrides.  Relative stability 

and reactivity  of acid derivatives. physical properties, Inter conversion of acid derivatives by 

nucleophilic acyl substitution.  

preparation of carboxylic acid derivatives, chemical reactions. mechanism of esterification and 

hydrolysis  (Acidic and Basic) 

        Unit -V    12 hrs  

Organic Compounds of  Nitrogen :- 

Preparation   of  nitro alkanes and nitro arenes. Chemical Reactions  of Nitro alkanes. Mechanism of 

nucleophilic substitution in nitro  arenes and their reduction in acidic, neutral and alkaline media. Picric 

Acid.  

Alkyl and aryl amines :  Reactivity, Structure and nomenclature of amines, physical properties. stereo 

chemistry of amines, Separation of a mixture of primary. secondary and tertiary amines .Structural 

features, effecting  basicity of amines. Amine salts as phase- transfer catalysts. preparation of alkyl and 

aryl amines ( Reduction of nitro compounds, Nitriles) Reductive amination of aldehydic and  ketonic 

compounds. Gabriel-Phthalimide reaction, Hofmann bromamide Reaction. Reactions of amines. 

Electrophilic Aromatic substitution in arylamines, Reactions of amines with nitrous acid. Synthetic 

transformations of aryl- diazonium salts, azo coupling. 

Books Suggested : 

1. A Text Book of Organic Chemistry : K. S. Tiwari, S. N. Mehrotra and N. K. Vishnoi 

2. Modern Principles of Organic Chemistry : M. K. Jain & S. C. Sharma  

3. A Text Book of Organic Chemistry: (Vol. I & II) O. P. Agarwal  

4. A Text Book of Organic Chemistry : B. S. Bahl and Arun Bahl 

5. A Text Book of Organic Chemistry : P. L. Soni  

6. Organic Chemistry: (Vol. I, II & III) S. M. Mukherji, S. P. Singh and R P. Kapoor  



 18

Paper - III   Physical Chemistry 
Duration : 3 hrs          Max.Marks  50 

Note: The question paper will contain three sections as under – 

Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short answer in 20 

words for each part.         Total marks : 05 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking one from 

each unit, answer approximately in 250 words.     Total marks : 25 

Section-C :  04 questions (question may have sub division) covering all units but not more than one 

question from each unit, descriptive type, answer in about 500 words, 2 questions to be attempted. 
           Total marks : 20 

Unit -I 

Thermodynamics - I : Definition of thermodynamic terms : System, Surroundings etc. Types of systems, 

Intensive and extensive properties. state and path functions and their differentials. Thermodynamic 

process, concept of heat and work,  

First Law of  Thermodynamics :  Statement, Definition of internal energy and enthalpy, heat capacity, 

heat capacities at constant volume and pressure and their relation ship. Joule’s law, Joule- Thomson 

coefficient. Calculation of w,q, dU & dH, for the expansion of Ideal gases under adiabatic conditions for 

reversible process.  

Thermo Chemistry :  Standard state, standard enthalpy of formation, Hess’s law of heat summation and 

its applications. Heat of reaction at constant pressure and at constant volume. Enthalpy of neutralization. 

bond  dissociation energy and its calculation from thermo-chemical data, Temperature dependence of 

enthalpy. Kirchhoff’s equation. 

Unit -II 

Thermodynamics -II 

Second law of Thermodynamics  :  Need for the Law, different statements of the law. Carnot cycle and 

its efficiency, Carnot-Theorem. Thermodynamic scale of temperature.  

Concept of entropy : Entropy as a state function, entropy as a function of V&T, Entropy as a function of 

P&T, Entropy change in physical change, Clausius inequality and Entropy as a criteria of spontoneity 

and equilibiruim. Entropy change in ideal gases and mixing of gases.  

Third Law of Thermodynamics  : Nernst  heat theorem. Statement and concept of residual  entropy, 

evaluation of absolute entropy from heat capacity data. Gibbs and Helm -holtz function’s : Gibbs 

function (G) and Helm holtz function (A) as: Thermodynamic quantities. A&G as criteria for 

Thermodynamic equilibrium and spontaneity, Their advantage over entropy change. variation of G and 

A with P.V. and T.   

Unit- III 

Chemical Equilibrium  : 

Equilibrium constant and free energy. Thermodynamic derivation of law of Mass Action. Le chatelier’s 

principle.  

Reaction Isotherm and reaction isochore-clapeyron equation and clausius- clapeyron equation, 

applications.  

 phase Equilibrium : 

Statement and meaning of the terms: phase, component and degree of freedom, derivation of Gibbs 

phase rule, phase equilibria of one component system - water, CO
2 
 and Sulphur systems. phase 

Equilibria of two component system- solid-liquid equilibria simple eutectic Bi -Cd, Pb-Ag  systems, 

desilverization of lead. solid solutions-compound  formation with. Congruent melting point (Mg- Zn) 

and incongruent melting point. (NaCl- H
2
O) System. Freezing  mixtures  acetone- dry ice.  

Liquid -Liquid mixtures - Ideal liquid mixtures Roult’s and Henry’s law non ideal system- Azeotropes- 

HCl -H
2
O and ethanol- water system.Partially miscible Liquids : phenol-water. Lower and upper 

consolute temperature. effect of impurity on consolute temperature. Nernst Distibution law -

Thermodynamic derivation, applications. 
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Unit -IV 

Electro Chemistry - I   

 Electrical Transport-conduction in metals and in electrolyte solutions, specific conductance and 

equivalent conductance, measurement of equivalent conductance, variation of equivalent and specific 

conductance with dilution, migration of ions and kohlrausch law, Arrhenius theory of electrolyte 

dissociation and Its limitations, weak and strong electrolytes, Ostwald dilution law, its uses and 

limitations. debye- Huckle- onsager’s equation for strong electrolytes (Elementary Treatment Only). 

Transport number, definition and determination by Hittorf's method and moving boundary method.  

Applications  of conductivity measurements : 

Determination of degree of dissociation, determination of Ka of acids, determination of solubility 

product of a sparingly soluble salt, conductometric titrations.  

Unit -V 

Electro chemistry -II   

Types of reversible electrodes - gas- metal ion, metal- metalion, metal - Insoluble salt- anion and redox 

electrodes, electrode reactions. Nernst equation, derivation of cell E.M.F. and single electrode potential, 

standard hydrogen electrode, reference electrodes, electrochemical series and its significance. 

Electrolyte and galvanic cells -  Reversible and irreversible cells, conventional represent ation  of electro 

chemical cells. E.M.F. of a cell and Its measurements. Computation of cell EMF. Calulation of 

themodynamic quantities of cell reactions (∆G, ∆H and K), Polarization, over Potential and hydrogen- 

over-voltage.  

Concentration cell with and without transport, liquid-junction potential, application of concentration 

cells, valency of Ions. Solubility product and activiy coefficient, potentiometric Titrations. 

Definition of pH and pKa Determination of pH Using hydrogen, quinhydrone and glass Electrodes, by 

potentionmetric methods. 

 

Books Suggested : 

1. Principles of Physical Chemistry : B. R. Puri Sharma and M. S. Pathania  

2. A Text Book of Physical Chemistry : A. S. Negi and S. C. Anand 

3. A Text Book of Physical Chemistry :  Kundu and Jain  

 

 

Chemistry Practical 

Laboratory  Course           120  Hrs ( 4 Hrs /week) 

Practical Examination     5 Hrs  Duration  

Min. pass Marks  27     Max. pass Marks  75 

Distribution of Marks :  

(i) Inorganic Experiment (two experiments)-  25 (10+15) 

(ii) Organic Experiment    -  15 

(iii) Physical Experiment    -  15 

(iv) Viva (Regular)    -  10 

(v) Record (Regular)    -  10 

(vi) Viva (Non-collegiate)   -  20 

 

Inorganic Chemistry  :  Two experiments one from each section    

Section- A            10 Marks 

Calibration of fractional weights, pipettes and burettes. preparation of standard  solution. dilution- 0.1 M 

to 0.001 M solutions. 

Quantitative analysis  :          15 Marks 

Section-B 

Volumetric analysis  

(a)  Determination of acetic acid in commercial vinegar. Using naOH 
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(b)  Determination of Alkali content in Anta-acid tablet Using HCl. 

(c)  Estimation of calcium content in chalk as calcium oxalate by permangano-metry.  

(d)  Estimation of  hardness of water by EDTA. 

(e)  Estimation of  ferrous and ferric by dichromate method. 

(f)   Estimation of copper using thiosulphate. 

Gravimetric analysis 

Analysis of copper (cu) as Cuscn and Ni as Ni Dimethyl glyoxime.  

 

Organic chemistry  Laboratory techniques      15 Marks 

A. Thin layer Chromatography  

 determination of  Rf  values and  identification of organic compounds.  

(a) Separation of green leaf pigments (spinach leaves may be used) 

(b) Preparation and seperation of 2,4-Dinitro -Phenyl Hydra-Zones of acetone,      

2-butanone, hexan-2 and  3-one using toluene and light petroleum (40:60)  

(c)  Separation of a mixture of dyes using cyclohexane and Ethyl acetate ( 8.5 : 1.5 ) 

B.   Paper Chromatography :  

Ascending and circular. Determination of values and Identification of organic compounds.  

(a) Separation of a mixture of phenyl alanine and glycine. Alanine and aspartic   

 acid. leucine and glutamic acid. spray reagent-Ninhydrin.  

(b) Separation of a mixture of  D,L- alanine, glycine, and L-leucine using n-butanol: acetic  

 acid :water (4:1:5) spray reagent-aniline hydrogen phthalate.  

(c) separation of mono saccharides- a mixture of D-galactose and D-fructose using n-butanol: 

acetone   : water ( 4:1:5 ) spray reagent- aniline  hydrogen phthalate.  

Qualitative analysis :  

Identification of an organic compound through the functional group analysis, determination of melting 

point and preparation of suitable derivatives. 

 Physical chemistry   :        15 Marks 

Transition temperature Determination of the transition temperature of the given substance by 

thermo-metric /dialometric method (e.g. MnCl2.4H2O/ SrBr2.2H2O) 

 Phase Equilibrium  

1.  To study the effect of a solute (e.g. NaCl, succinic acid ) on the critical solution temperature of 

two partially miscible liquids (e.g.Phenol- water system ) 

2. To construct the phase diagram of two component (e.g.Diphenyl- Benzophenone) 

 system by cooling curve method. 

Thermo chemistry   : 

1. To determine the solubilies of benzoic acid at different temperatures and to de-  

 termine OH of  the dissolution  process.  

2. To detrermine the enthalpy of neutralization of a weak acid weak base verses   

 strong acid and strong base and determine the enthalpy of ionisation of the weak   

 acid/weak base.  

3. To determine the enthalpy of solution of solid calcium chloride and calculate the   

 lattice energy of calcium chloride from its enthalpy data using born haber cycle. 

 

Books Suggested:  
1. Practical Chemistry: Giri Bajpai and Pandey, S. Chand & Co. Ltd., New Delhi  

2. Practical Chemistry (Hindi Ed.): Suresh Ameta & P. B. Punjabi, Himanshu Publication 
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ch-,llh- ikVZ&II &ijh{kk 2014 
jlk;u foKku 
;kstuk %& 
rhu iz'u i=          U;wure mRrh.kkZad 54  iw.kkZad 150 

iz'u i= & I   vof/k  3 ?kUVs     50 vad  

iz'u i= & II   vof/k  3 ?kUVs     50 vad 

iz'u i= & III vof/k  3 ?kUVs     50 vad   
izk;ksfxd   vof/k  5 ?kUVs   U;wure mRrh.kkZad&27    iw.kkZad&75 vad    

iz'u i= -I  vdkcZfud jlk;u 
le;%3 ?kaVs   vf/kdre vad 50 
uksV % bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  

[k.M v % bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs  gq, dqy 10 y?kq iz'u 
gksaxs A izR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gks A     dqy vad% 05  

[k.M c % bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxsAizR;sd bdkbZ ls ,d iz'u dk p;u 
djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxs AizR;sd iz'u dk mÙkj yxHkx 250 'kCnksa esa gksAdqy vad% 25 

[k.M l % bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½ tks lHkh bdkbZ;ksa esa ls fn, 
tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxk A nks iz'uksa ds mÙkj fn;s tkus gSaAizR;sd iz'u 
dk mÙkj yxHkx 500 'kCnksa esa gks A       dqy vad % 20   

bdkbZ&I 
izFke laØe.k J̀a[kyk ds rRoksa dk jlk;u % 
d& [k.M rRoksa ds vfeyk{kf.kd xq.k /keZA izFke laØe.k Ja[kyk ds rRoksa]muds f}vaxh ;ksfxdks ,oa ladqyks 
ds xq.k /keZ&muds fofHkUu vkWDlhdj.k voLFkkvksa ds visf{kd LFkkf;Ro] leUo; la[;k ,oa T;ksfefr;ksa ds 
mnkgj.k lfgrA 

bdkbZ&II 
f}rh; ,oa rr̀h; laØe.k Ja[kyk ds rRoksa dk jlk;u % 
lkekU; vfHky{k.k] buds vk;fud f=T;k]vkWDlhdj.k voLFkk pqEcdh; O;ogkj] LisDVªeh xq.k /keZ ,oa 
f=foe jlk;u] xq.k /keksZa dk vuq:ih 3&d rRokas ls rqyukRed foospu A  

bdkbZ&III 
milgla;kstd ;kSfxd %  
ouZj dk milgla;kstd fl)kUr ,oa mldk iz;ksfxd lR;kiu] izHkkoh ijek.kq Øekad ladYiuk] dhysV] 
milgla;kstd ;kSfxdksa ds ukedj.k o leko;ork] laØe.k /kkrq ladqyks ds fy, la;kstdrk cU/k fl)kar A 

bdkbZ&IV 
ySUFksukbM rRoksa dk jlk;u %  
bysDVªkWuh; lajpuk vkWDlhdj.k voLFkk;sa ,oa vk;fud f=T;k;sa] ySUFksukbM ladqpu] ladqyks dk 
fojpu]ySUFksukbM ;kSfxdks dh izkfIr ,oa i`FkDdj.k 
,fDVukbMksa dk jlk;u 
,fDVukbMksa ds lkekU; y{k.k ,oa jlk;u]U ls Np, pu ,oa Am ds i`FkDdj.k dk jlk;u] i'porhZ 
ySUFksukbMks ,oa i'porhZ ,fDVukbMksa esa lekurk;sa A 
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bdkbZ&V 
vEy ,oa {kkjd  %  
vEy ,oa cslksa ({kkjd½ dh vkgsZfu;l] czkULVsM&yksjh] yDl&¶yM] foyk;d i)fr ,oa yqbl ladYiuk A 
vtyh; foyk;d   
foyk;dks ds HkkSfrd xq.k /keZZA foyk;dksa ds izdkj o muds lkekU; vfey{k.kA o NH3 o SO2 ds fo'ks"k 
lanHkZ esa vtyh; foyk;dksa esavfHkfØ;k;asA 
vkWDlhdj.k ,oa vip;u % 
viksip;u foHko vkdM+ksa ds mi;ksx%&viksip;u pØ fo'ys"k.k] ty esaz viksip;u LFkkf;Ro] QzksLV] ysfVej] 
,oa ikWj csDl vkjs[k A rRoksa ds fu"d"kZ.k esa fufgr fl)kUr A  
 
 
 

ç'u i= & II 
dkcZfud jlk;u 

le;%3 ?kaVs          vf/kdre vad 50 
uksV % bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  
[k.M v % bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs  gq, dqy 10 
y?kq iz'u gksaxs A izR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gks A  dqy vad% 05  
[k.M c % bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxsAizR;sd bdkbZ ls ,d 
iz'u dk p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxsAizR;sd iz'u dk mÙkj yxHkx 250 'kCnksa esa gks 
A              dqy vad% 25 
[k.M l % bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½ tks lHkh bdkbZ;ksa esa 
ls fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxk A nks iz'uksa ds mÙkj fn;s tkus 
gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gks A     dqy vad % 20  

       bdkbZ &I      10 ?kaVs
 fo?kqr&pqEcdh; LisDVªe%vo'kks"k.k LisDVªk % 

ijkcSaxuh (UV) vo'kks"k.k LisDVªe foKku %&vo'kks"k.k fu;e (fc;j&ySEcVZ fu;e½ xzke v.kqd 

(vo'kks"kdrk½ UV LisDVªk dk izLrqrhdj.k ,oa fo'ys"k.kA bySDVªksfud laØe.k ds izdkj]la;qXeu dk izHkkoA 

o.kZewyd (ØkseksQksj½ ,oa o.kZo/kZd dh ladYiukA o.kkZRd"khZ] o.kkZizd"khZ (fgIlksØksfed½]o.kZfr'kk;h (gkbij 

Øksfed½ ,oa voo.khZ (gkbiksØksfed½ foLFkkiu A la;qXeh MkbbZu ds UV LisDVªk A 

vojDr ¼I R )vo'kks"k.k LisDVªk % 

vk.kfod dEiu] gqd dk fu;e] p;u fu;e] IR cs.M dh rhozrk ,oa fLFkfrA IR LisDVªe dk ekiu] 

vaxqfyNki {ks=AfofHkUu fØ;kRed lewgksa ds vo'kksa"k.k LisDVªk ,oa ljy dkcZfud ;kSfxdks ds IR LisDVªk ds 
vFkZ fuoZpu A 

      bdkbZ &II      12 ?kaVs
 ,YdksgkWy %  oxhZdj.k  ,oa ukedj.k  
eksuks gkbfMªd ,YdksgkWy&ukedj.k],fYMgkbM] dhVksu] dkcksZfDlfyd vEy ,oa ,LVj ds vip;u }kjk cukus 
dh fof/k;k¡A gkbMªkstu cU/ku AvEyh; izdf̀rA,YdksgkWy dh vfHkfØ;k;asA 
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MkbgkbfMªd ,YdksgkWy&ukedj.k] cukus dh fof/k;k¡A lehiLFk XykbdkWy dh jlk;fud vfHkfØ;k;saA 

Pb(OAc)4  ,oa HIO4 }kjk vkWDlhdkjd fo[k.Mu ,oa fiukdkWy&fiukdkWyksu iqufoZU;klA 
VªkbgkbfMªd ,YdksgkWy&ukedj.k ,oa cukus dh fof/k;k¡] fXyljkWy dh jklk;fud vfHkfØ;k;saA  
QhukWy%ukedj.k] lajpuk ,oa cU/kuAQhukWy cukus dh fof/k;k¡] HkkSfrd xq.k /keZ ,oa vEyh; vfHky{k.kA 
,YdksgkWy ,oa QhukWy dh vEyh; lkeF;Z dh rqyukA QhukWDlkbM vk;u dk vuquknh LFkkf;RoA QhukWy ds 
,sflyhdj.k ,oa dkcksDlhyhdj.k dh bysDVªkWu Lusgh ,sjkseSfVd izfrLFkkiu vfHkfØ;k;sa] Qzht iqufoZU;kl] 
Dystu iqufoZU;kl] xsVjesu la'ys"k.k] gkWcsu&gkLp vfHkfØ;k ysMjj&eukls vfHkfØ;k ,oa jhej&Vheu 
vfHkfØ;k dh fØ;kfof/k A 

     bdkbZ &III       14 ?kaVs 
,fYMgkbM ,oa dhVksu %          

ukedj.k ,oa dkcksZfuy lewg dh lajpuk;saA ,fYMgkbM ds (fof'k"V lanHkZ esa] ,flM DyksjkbM ls½ la'ys"k.k 
dh fof/k] ,fYMgkbM o dhVksu ds la'ys"k.k dh fof/k;k¡AukbVªkby ,oa dkcksZfDlfyd vEyksa ls] 1] 3] 
MkbFkk;ust ds iz;ksx }kjk ,fYMgkbM o dhVksu dk la'ys"k.kA HkkSfrd xq.k /keZA csUtkWbu] ,YMksy]ifdZu ,oa 
uksosustsy la?kuu esa] dkcksZfuy] lewg dh ukfHkd Lusgh ;ksxkRed vfHkfØ;k dh fØ;k fof/k;ks dk fof'k"V 
lanHkZ esa v/;;uA ekfu'k vfHkfØ;kA 
 
j{kd lewg ds :i esa ,flVyksa dk mi;ksxA,fYMgkbM dk vkWDlhdj.k] dhVksuks dk cs;j fofyxj 

vkWDlhdj.k] dSfutkjks vfHkfØ;kA MPV, Dyheulsu] oksYQ&fd'uj Li Al H4 ,oa NaBH4 }kjk vip;uA 
bukWykbts+cy dhVksukas dk gSykstuhdj.kA α β vlarÌr ,fYMgkbMks ,oa dhVksuks dk ifjp; A 

     bdkbZ &IV      12 ?kaVs 
bZFklZ ,oa bikWDlkbM~l     
bZFklZ ds ukedj.k] cukus dh fof/k;k¡] HkkSfrd xq.k /keZ 
jlk;fud vfHkfØ;k;sa&fonyu ,oa Lor%vkWDlhdj.k] tkbtsy dh fof/kAbikWDlkbM dk la'ys"k.k] vEy&csl 
mRizsj.k }kjk bikWDlkbM oy; dk [kqyuk] bikWDlkbM oy; ds [kqyus dk fnd vfHkfoU;kl] fxzU;kj 
vfHkdeZd ,oa dkcZfyfFk;e  ;kSfxdksa dh bikWDlkbM~l ls vfHkfØ;k;saA 
dkcksZfDlfyd vEy%  
dkcksZfDlfyd vEyksa ds ukedj.k] lajpuk ,oa ca/ku HkkSfrd xq.k /keZ] izfrLFkkfi;ksa dk vEy lkeF;Z ij 
izHkko A dkcksZfDlfyd vEyksa ds cukus dh fof/k;k¡AdkcksZfDlfyd vEyksa dh fØ;k;saA gsy&QksykMZ tSfyaLdh 
vfHkfØ;kA dkcksZfDlfyd vEyksa dk vip;uAfodkcksfDlyhdj.k dh fØ;kfof/kA vlarÌr eksuksdkcksZfDlfyd 
vEyksa ds cukus dh  fof/k;k¡ ,oa mudh jklk;fud vfHkfØ;k;sa A 
MkbdkkcksZfDlfyd vEyksa ds cukus dh fof/k;k¡] m"ek ,oa futZyhdkjdksa dk izHkko A  
dkcksZfDlfyd vEyksa ds O;qRiUu %& vEyDyksjkbMksa] ,LVlZ] ,sekbMl ,oa vEy ,sugkbMªkbM~l dh lajpuk 
,oa ukedj.k AvEy O;qRiUuksa dk vkisf{kd LFkkf;RoAHkkSfrd xq.k /keZ] ukfHkd Lusgh ,fly izfrLFkkiu }kjk 
vEy O;qRiUuksa dk varj ifjorZu A 
dkcksZfDlfyd vEy O;qRiUuksa ds cukus dh fof/k;k¡ o jklk;fud vfHkfØ;k;saA vEyksa ds ,LVjhdj.k ,oa 
¼vEyh; ,oa {kkjh;½ ty vi?kVu dh fØ;k&fof/kA 
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bdkbZ &V 

ukbVªkstu ds dkcZfud ;kSfxd %&        12 ?kUVs 
ukbVªks ,YdsUl ,oa ukbVªks ,jhUl ds cukus dh fof/k;k¡ ukbVªks ,Ydsukas dh jklk;fud vfHkfØ;k;asAukbVªks ,jhUl 
dh ukfHkd Lusgh izfrLFkkiu vfHkfØ;kvkas dh fØ;kfof/k;k¡ ,oa mudk vEyh;] {kkjh; ,oa mnklhu ek/;e esa 
vip;uA fifØd vEyA 
,fYdy ,oa ,fjy ,ehUl %fØ;k'khyrkA ,ehukas dh lajpuk;sa ,oa ukedj.k HkkSfrd  
xq.k/keZA ,sehuksa dk f=foe jlk;uA izkFkfed] f}rh;d ,oa rr̀h;d ,sehuksa dk i`FkDdj.k A ,sehuksa dh 
{kkjdrk ij mudh lajpukvks dk izHkkoAizkoLFkk LFkkukUrj.k mRizsjd ds :i esa ,sehu lkYVA ,fYdy o 

,fjy ,ehuksa ds cukus dh fof/k;k¡ (ukbVªks ;ksfxdkas ,oa ukbVªkWbykas ds vip;u }kjk½ ,fYMgkfMd o 
dhVksfud ;ksfxdks ds vipf;r ,ehuhdj.k }kjkA xSfcz;y FkSfyekbM la'ysa"k.k vfHkfØ;k;sa] gkQeSu czksekxkbM 
vfHkfØ;kA ,ehu dh vfHkfØ;k;s]a ,fjy ,sehuksa esa bysDVªksu Lusgh ,SjksesfVd izfrLFkkiu ,sehuksa dh ukbVªl 
vEyksa ds lkFk vfHkfØ;k;sa] ,fjy Mkbtksfu;e yo.kksa dk la'ysc.k] :ikUrj.k] ,stks ;qXeu A 
 

HkkSfrd jlk;u &ç'u i= &III 

  le;%3 ?kaVs        vf/kdre vad 50 
uksV % bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  
[k.M v % bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs gq, dqy 10 

y?kq iz'u gksaxs A izR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gks A   dqy vad %05  
[k.M c % bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxs A izR;sd bdkbZ ls ,d 

iz'u dk p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxs A izR;sd iz'u dk mÙkj yxHkx 
250 'kCnksa esa gks A            dqy vad % 25 

[k.M l % bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½ tks lHkh bdkbZ;ksa esa 
ls fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxk A nks iz'uksa ds mÙkj 
fn;s tkus gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gks A   dqy vad% 20 

    bdkbZ&I         
Å"ek xfrdh&izFke  
m"ekxfrdh inksa dh ifjHkk"kk;sa% ra= ifjik'oZ bR;kfnA ra= ds izdkj] ek=k Lora= xq.k /keZ ,oa ek=k xq.k 
/keZ] voLFkk ,oa iFk Qyu ,oa muds vody ¼foHksnd½ m"ek xfrd izØeAm"ek ,oa dk;Z ladYiukA 
 
Å"ek xfrdh dk izFke fu;e %izDdFku] vkarfjd ÅtkZ ,oa iw.kZ Å"ek ¼,UFkSYih½ dh ifjHkk"kk] 
Å"ek&/kkfjrk;sa ,oa muds e/; lEcU/kAtwy dk fu;e] twy Vkelu xq.kkad] O;qRØe rkiA mRØe.kh; izØeks 
ds fy, lerkih; ,oa :)ks"e izØe voLFkk;sa] vkn'kZ xSl izlkj ds fy, w, q, dU ,oa dH dh x.kuk;saaA 
Å"ek jlk;u %& ekud voLFkk] ekud] lEHkou ,UFkSYih] Å"ek ladyu dk gst dk fu;e o mlds 
vuqiz;ksx A fLFkj nkc o fLFkj vkiru ij vfHkfØ;k Å"ekAmnklhuh&dj.k dh ,UFkSYihA ca/k fo;kstu ÅtkZ 
,oa mldh Å"ek jlk;fud vkdM+kas ls x.kuk] ,UFkSYih dh rki ij fuHkZjrkA fddZ gksQ lehdj.k A 
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bdkbZ&II 
      Å"ek  xfrdh &f}rh;       
Å"ek xfrdh dk f}rh; fu;e % fu;e dh vko';drk] fu;e ds fofHkUu dFku] dkuksZV pØ ,oa mldh 
n{krk A 

dkuksZV izes; rkiØe dk Å"ek xfrd iSekukA ,UVªkWih dh ladYiuk] ,UVªkWih voLFkk ikyu ds :i esa] V  

o T ds Qyu esa] ,UVªkWih] P  o T ds Qyu esa ,UVªkWih] HkkSfrd voLFkk ifjorZu esa ,UVªkih ifjorZu] 
Dykfl;l vlerk]Lor% ,oa lkE; voLFkk fu/kkZj.k esa ,UVªkih dh Hkwfedk Avkn'kZ xSlks ,oa xSlks ds 
feJ.k djus ij ,UVªWkih ifjorZu A 
Å"ek xfrdh dk rr̀h; fu;e & usULVZ Å"ek fl)kUr vo'ks"k] ,UVªkWih dFku ,oa /kkj.kk Å"ek /kkfjrk] 

vkdM+ksa ls fujis{k ,UVªkWih dh x.kukA fxCt ,oa gsYe gksYRl Qyu % fxCt Qyu (G) o gsYe gksYr~l 

Qyu (A) Å"ek xfrdh jkf'k;k¡ (ek=kk;sa½ %Å"ek xfrdh lkE; ,oa ifjorZu Lor% izØe esa A o G dh 

Hkwfedk;sa o ,UVªkWih dh rqyuk esa mlds ykHkA P,V ,o T  es ifjorZu ds lkFk G o A esa vuq:ih 
ifjorZu A 

bdkbZ&III 
jklk;fud lkE; % lkE; fLFkjkad ,oa eqDr ÅtkZ AnzO; vuqikrh fØ;k fu;e dk Å"ek xfrdh; fuxeu A 
yk'kkrSfy;s dk fu;e lerkih vfHkfØ;k] ,oa levkirfud vfHkfØ;k] levkirfud&DysisjkWu ,oa 
Dykfl;l&DysisjkWu lehdj.k] mi;ksfxrk A 
izkoLFkk lkE; % izkoLFkk] ?kVd ,oa Lora= dksfV inksa ds dFku ,oa muds vFkZ AfxCt izkoLFkk fu;e dk 

fuxeuA ,d ?kVd ra=&ty] CO2 ,oa S ra=ks ds fy, izkoLFkk lkE; v/;;uA  

f}?kVd ra= & Bksl&æo] ljy ;wVsfDVd Bi-Cd, Pb-Ag ra=] ysM fojtr djukA Bksl 

foyiu &Mg-Zn lokZaxle xyu fcUnq ij ;ksfxd dk cuuk ,oa (Nacl -H2O) ds vlokZax xyukad ij 
;kSfxdksa dk cuukA fgehdj.k feJ.k&,lhVksu&'kq"d cQZ A 

æo &æo feJ.k&vkn'kZ o feJ.k jkÅy ,oa gsujh dk fu;e]vukn'kZ ra=k&fLFkj DokFkh  Hcl-H2O ,oa 
,FksukWy&ty ra=A vkaf'kd feJ.kh; nzo&QhukWy&ty A mPp ,oa fuEu lafoysi rki ij v'kqf};ks dk 
izHkkoA uULZV dk forj.k fu;e&Å"ek xfrdh; fuxeu] mi;ksfxrk;asA 

bdkbZ&IV 

fo?kqr jlk;u&I /kkrqvksa ,oa fo/kqr vi?kV~;foy;uksa esa fo?kqr izokg pkyu] fof'k"V pkydrk] rqY;akdh 
pkydrk] rqY;kadh pkydrk dk ekiu] ruqdj.k ds rqY;akdh pkydrk ,oa fof'k"V pkydrk esa ifjorZu A 
vk;uksa dk vfHkxeu ,oa dksyjkm'k dk fu;e% oS?kqr vi?kV~;ks ds fo;kstu dk vkfgZfu;l fl}kar ,oa 
mldh lhek;saA nqcZy ,oa izcy oS|qr vi?kV~;] vksLVokYM dk ruqrk fu;e] mi;ksx ,oa lhek;asA 
fMckbZ&gdy&vksUlkxj lehdj.k izcy oS?kqr vi?kV~;ksa ds fy, ¼dsoy izkajfEHkd foospu ek=½ 
vfHkxeukad%ifjHkk"kk o muds ekiu dh fgVkQZ ,oa py lhek i)frApkydrk ekiu dh mi;ksfxrk;sa% 

fo;kstu&ek=k dh x.kuk] vEyksa ds Ka dk ekiu] vYi foys; yo.kksa ds foys;rk xq.kuQy dk ekiuA 
pkydrkekih vuqekiu A 

bdkbZ&V 

fo?kqr jlk;u&II%mRØe.kh; bysDVªkWMks ds izdkj& xSl&/kkrq vk;u] /kkrq&/kkrq vk;u] /kkrq&vfoys; yo.k 

_.kk;u] mikip;u oS|qnxz (bysDVªkWM½] bysDVªkWM vfHkfØ;k;sa] uULZV lehdj.k]lSy E.M.F dk fuxZeu ,oa 
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,dy bySDVªkWM foHko] ekud gkbMªkstu bysDVªkWM] funsZ'k bysDVªkWM&ekud bysDVªkWM foHko] lkbu dUosU'kUl 

(Sign Conventions) fo?kqr jklk;fud Js.kh (Electro-Chemical Series) ,oa bldh lkFkZdrk A 
oS?kqr vi?kV~; ,oa xSYouh lSy] mRØe.kh; ,oa vuqRØe.kh; lSy] oS?kqr jklk;fud lSyksa dk ijEijkxr 
fu:i.k A 

lSy dk E.M.F ,oa bldk ekiu] lSy ds E.M.F dk vfHkdyuA lSy vfHkfØ;k ds fy, (G,  H ,oa 

K bR;kfn½ Å"ek xfrdh jkf'k;ksa dh x.kuk;saA /kqzo.k] ijkfoHko ,oa gkbMªkstu ijkoksYVstAvfHkxeu ,oa 
vfHkxeu jfgr lkanzrk lSy o laf/k foHko] lkanzrk lSyks dh mi;ksfxrk;sa &vk;uksa dh la;kstdrk;sa] foys;rk 

xq.kuQy ,oa lfØ;rk xq.kkadA foHkoekih vuqekiu A pH ,oa pKa dh ifjHkk"kk;sa] gkbZMªkstu fDou& 

gkbMªksu ,oa Xykl bysDVªkWM ds }kjk foHkoekih fof/k;ksa ls pH dk ekiuA  
 
izk;ksfxd jlk;u 

 iz;ksx'kkyk ikB~;Øe     120 ?kUVs (4 ?kUVs izfr lIrkg) 

izk;ksfxd ijh{kk % 5 ?k.Vs   U;wure mÙkh.kkZad% 27    vf/kdre vad%75   
vad foHkktu % 
vdkcZfud iz;ksx      &  20 
dkcZfud iz;ksx      &  15 
HkkSfrd       &  20 
ekSf[kd ¼¼fu;fer½     &  10 
izk;ksfxd dk;Z iqfLrdk ¼fu;fer½    &  10 
ekSf[kd ¼¼Lo;aikBh½     &  20  
 

vdkcZfud jlk;u & fHkUUkkRed ckaVkas] C;wjsVksa o fiisVksa dk va'kkduA ekud foy;uksa dk cukuk A 0-1 m 

foy;uksa dk 0-001 m rd ruqdj.k djukA 
 
ek=kkRed fo'ys"k.k  
vk;ru& ferh; fo'ys"k.k &% 

(v) NaoH ds iz;ksx }kjk O;kikfjd fljds esa ,lhfVd vEy dk fu/kkZj.k A 

(c½ HCl  ds iz;ksx }kjk &,UVk,flM VscysV esa {kkj dk fu/kkZj.k  

(l½ ijesaxuksehVjh }kjk pkd esa mifLFkr dsfY'k;e va'k dk dsfY'k;e    

 vkWDtssysV (Calcium oxalate) ds :i esa fu/kkZj.k A 

(n½ ty dh dBksjrk dk E.D.T.A }kjk ekiu A 

(bZ½ MkbØksesV fof/k }kjk QSjl ,oa QSfjd ds vk;u dk ekiu A 

(Q½ Fkk;kslYQsV fof/k }kjk dkWij dk ekiuA 
 
HkkjkRed fo'ys"k.k  

Cu  dk Cu SCN ds :i esa o Ni dk fufdy MkbZesfFky&Xykb&vkDthe ds :i esa fo'ys"k.kA  
dkcZfud jlk;u%& 

iz;ksx'kkyk rduhds (izfof/k;k¡½ 
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v iryh ijr o.kZ ys[kdh & 

 Rf  eku dk ekiu ,oa dkcZfud ;ksfxd dks igpkuukA  

(v½ (ikyd dh ifÙk;ksa dks dke esa ysdj Hkh½ gjh ifRÙk;ksa ds o.kkZadksa dk i`FkDdj.k A 

(c½ Vkywbu ,oa gYds isVªksfy;e ds (40 % 60½ feJ.k dks iz;ksx esa ysdj ,slhVksu] 2&C;wVsukWu] 
gsDlsu&2 vkWu ,oa gsDlsu &3&vWku ds 2]4]&MkbZukbVªks Qsfuy gkbMªstksu O;qRiUukas dks cukuk o 
mudk i`FkDdj.k djukA 

(l½ lkbDyks gsDlsu ,oa ,fFky ,fFky ,lhVsV ¼8-5%1-5½¼ds feJ.k½ }kjk jatdks  ds feJ.k dk i`FkDdj.k  
 

c dkxt o.kZ ys[kdh %& vkjksgh ,oa orqZy (oR̀rkdkj½  

Rf eku dk ekiu ,oa dkcZfud ;ksfxdkas dk fo'ys"k.k A 

(v½ Qsfuy ,ykfuu ,oa Xykblhu],ykfuu ,oa ,LikfVZd vEy] Y;wlhu ,oa XywVSfed vEy ds feJ.kksa dk 
i`FkDdj.kA fuugkbfMªu &'khdjh vfHkdeZdA 

(c½  'khdjh vfHkdeZd fuugkbfMªu }kjk n& C;wVsukWy%,lhfVd vEy%ty (4%1%5½ ds feJ.k ds mi;ksx ls 

D, L ,ykfuu] Xykblhu ,oa L-Y;wlhu dks feJ.kksa ls i`FkDdj.k A 

(l½ 'khdjh vfHkdeZd ,fuyhu gkbMªkstu FkSysV }kjk] C;wVsukWy%,lhVksu %ty (4%5%1½ ds feJ.k ds 

mi;ksx ls D-xsysDVkst ,oa D-QzDVkst dks feJ.k ls i`Fkd djukA 
xq.kkRed fo'ys"k.k  
f+Ø;kRed lewg fo'ys"k.k }kjk dkcZfud ;kSfxdksa dh igpku] xyukad ekiu ,oa mfpr O;qRiUu cukdj 
djukA 
HkkSfrd jlk;u  
laØe.k rki 

1- fn;s gq, inkFkZ (mnkgj.kkFkZ Mncl2, 4H2O / Sr Br2.2H2O½ dk    

 rkifefrA Mkbyksfefr (Dialometric) fof/k }kjk laØe.k rki dk fu/kkZj.kA 
izkoLFkk lkE; %& 
1- nks vkaf'kd foys; oks (mnkgj.kkFkZ QhukWy&ty ra=k½ ds Økafrd foyiu rki ij foys; ¼mnkgj.kkFkZ 

NaCl, lDlhfud vEy½ ds izHkko dk v/;;u o fn;s gq, QhukWy&ty ra=k foy;u esa foys; 
dh lkanzrk dk ekiu   

2- 'khryu oØ fof/k }kjk f}?kVd ra=k (mnkgj.kkFkZ MkbZQsfuy ,sehu&csUtksQhukWu½ 
 ds voLFkk vkjs[k dks cukuk A 
Å"ek jlk;u%& 
1- fofHkUu rkiksa ij cSUtkWbd vEy dk fu/kkZj.k ,oa ?kqyu izØe }kjk ∆H dk fu/kkZj.k A   
2- nqcZy vEy@csl ds izcy csl@izcy vEyksa }kjk mnklhuhdj.k dh ,UFkSYih dk ekiu ,oa nqcZy 

vEy! nqcZy csl ds vk;uhdj.k dh ,UFkSYih dk ekiuA 
3- Bksl dSfYl;e DyksjkbM ds foy;u dh ,UFkSYih dk ekiu ,oa cksuZgscj pØ ds }kjk ,UFkSYih 

vkdM+kas dh lgk;rk ls dSfYl;e DyksjkbM dh tkyd ÅtkZ dh x.kukA 
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 B.Sc. (Pt-III) Examination - 2014 

 CHEMISTRY 

Scheme 

Three papers     Min pass Marks 54   Max. marks 150 

Papers I  3 hrs. duration       Max. Marks  50 

Papers II  3 hrs. duration       Max. Marks  50 

Papers III  3 hrs. duration       Max. Marks  50 

Practical 5 hrs.  duration Min pass Marks 27   Max. Marks  75 

      

PAPER I - INORGANIC CHEMISTRY 

 60 hrs. (Two hrs. per week) 
Duration : 3 hrs         Max.Marks  50 

Note: The question paper will contain three sections as under – 

           Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short 

answer in 20 words for each part.    Total marks : 05 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking one 

from each unit, answer approximately in 250 words.  Total marks : 25 

Section-C :  04 questions (question may have sub division) covering all units but not more 

than one question from each unit, descriptive type, answer in about 500 words, 2 

questions to be attempted.                    Total marks : 20 

Unit-I 
Hard and Soft Acids and Bases (HSAB) : Classification of acids and bases as hard and soft. Pearson's 

HSAB concept acid-base strength and hardness and softness. Symbiosis, theoretical basis of hardness 

and softness, electro negativity and hardness and softness. 

   Unit-II 
Metal-Ligand Bonding in Transition Metal complexes: Limitations of valence bond theory, an 

elementary idea of crystal field theory, crystal field splitting in octahedral, tetrahedral and square planar 

complexes, factors affecting the crystal-field parameters. 

Magnetic Properties of Transition Metal Complexes: Types of magnetic behaviour, methods of 

determining magnetic susceptibility, spin-only formula. L-S coupling, correlation of µs and µeff and  

values, orbital contribution to magnetic moments, application of magnetic moment data for 3d metal 

complexes. 

Unit-III 
Electronic Spectra of Transition Metal Complexes: Types of electronic transitions, selection rules for 

d-d transitions, spectroscopic ground states, spectrochemical series, Orgel-energy level diagram for d
1
 

and d
9
 states, discussion of the electronic spectrum of [(Ti(H2O)6)

3+
 complexion.  

Thermodynamic and Kinetic Aspects of Metal Complexes: A brief outline of thermodynamic 

stability of metal complexes and factors affecting the stability, substitution reactions of square planar 

complexes. 

Unit IV 
Organometallic Chemistry: Definition, nomenclature and classification of organometallic compounds. 

Preparation, properties, bonding and applications of alkyl and aryls of Li, AI, Hg, Sn and Ti, a brief 

account of metal ethylenic complexes and homogeneous hydrogenation, mononuclear carbonyls and the 

nature of bonding in metal carbonyls.  
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Unit-V 
Bioinorganic Chemistry: Essential and trace  elements in Biological processes, metalloporphyrins with 

special reference to haemoglobin and myoglobin. Biological role of alkali and alkaline earth metal ions 

with special reference to Ca.
+2

 , Mg
+2

  Nitrogen fixation. 

Silicones and Phosphazenes : Silicones :Phosphazenes as  examples of inorganic polymers, nature of 

bonding in triphosphazenes. 

 

Books Suggested : 

1. Basic Inorganic Chemistry F.A. Cotton. G. Wilkinson and P.L. Gaus. Wiley. 

2. Concise Inorganic Chemistry, J.D. Lee ELBS. 

3. Concepts of Models Inorganic Chemistry B.Douglas. D.McDaniel and J.Alexander, John Wiley.  

4. Inorganic Chemistry. D.E. Shriver P.W. Atkins and C.H. Langfor, Oxford. 

5. Inorganic Chemistry, W.W. Porterfield Addison Wesley. 

6. Inorganic Chemistry, A.G. Sharpe. ELBS. 

7. Inorganic Chemistry, G.L. Miessler and D.A. Tarr, Prentice Hall. 

8. Group Theory and Its Chemical Applications : P. K. Bhattacharya  

9. Inorganic Chemistry: J. E. Huyee, Principles of Structure & Reactivity, 3
rd

 Ed.  

10. Selected Topics in Inorganic Chemistry : W. U. Malik, G. D. Tuli and R. Madan 

11. Principles of Inorganic chemistry : D. Banerje 

12. Modern Aspect of Inorganic Chemistry : H. J. Emeleus and A. G. Sharpe  

  

PAPER II - ORGANIC CHEMISTRY 

 60 hrs. (Two hrs. per week) 
Duration : 3 hrs         Max.Marks  50 

Note: The question paper will contain three sections as under – 

           Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short 

answer in 20 words for each part.    Total marks : 05 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking one 

from each unit, answer approximately in 250 words.  Total marks : 25 

Section-C :  04 questions (question may have sub division) covering all units but not more 

than one question from each unit, descriptive type, answer in about 500 words, 2 

questions to be attempted.                    Total marks : 20 

.Unit-I 
Spectroscopy: Nuclear magnetic resonance (NMR) spectroscopy. (Proton Magnetic Resonance 

(HNMR) spectroscopy, nuclear shielding and deshielding, chemical shift and molecular structure, spin-

spin splitting and coupling constant, areas of signals, interpretation of PMR spectra of simple organic 

molecules such as ethyl bromide, ethanol, acetaldehyde, 1,1,2 - tribromoethane, ethyl acetate, toluene 

and acetophenone, Problems pertaining to the structure elucidation of simple organic compounds using 

UV, IR and PMR spectroscopic techniques. 

Unit-II 
Organometallic Compounds: Organometallic Compounds: The Grignard reagents-formation, structure 

and chemical reactions. Organozinc Compounds: Formation and chemical reactions. Organolithium 

compounds: Formation and chemical reactions. Organosulphur compounds Nomenclature, structural 

features, Methods of formation and chemical reactions of thiols, thioethers, sulphonic acids, 

sulphonamides and sulphaguanidine. 
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Unit-III 
Heterocylic Compounds : 

Introduction: Molecular orbital picture and aromatic characteristics of pyrrole, furan, thiophene and 

pyridine. Methods of synthesis and chemical reactions, with particular emphasis on the mechanism of 

electrophilic substitution. Mechanism of nucleophilic substitution reactions in pyridine derivatives. 

Comparison of basicity of pyridine, piperidine and pyrrole.  

Introduction to condensed five and six-membered heterocyles. Preparation and reactions of indole, 

quauinoline and isoquinoline with special reference to Fisher Indole synthesis, Skraup’s synthesis and 

Bischler-Napieralski synthesis. Mechanism of electrophilic subStitution reactions of indole, quinoline 

and isoquionoline. 

Unit – IV 
Organic Synthesis via Enolates :  Acidity of  α Hydrogens, alkylation of diethyl malonate and ethyl 

acetoacetate. Synthesis of ethyl acetoacetate : the Claisen condensation. Keto-enol tautomerism of ethyl 

acetoacetate.  Alkylation of 1, 3 - dithianes. Alkylation  and Acylation of enamines  

Carbohydrates :  Classification and nomenclature monosaccharides, mechanism of osazone formation, 

interconversion of glucose and fructose, chain lengthening and chain shortening. of aldoses. 

Configuration of monosaccharides. Erythro and threo.diastereomers. Conversion of glucose into 

mannose. Formation of glycosides, ethers and esters. Determination of ring size of monosaccharides. 

Cyclic structure of D( +) glucose. Mechanism of mutarotation. Structure of ribose and deoxyribose. An 

introduction to disaccharides (maltose, sucrose and lactose) and polysaccharides (starch and cellulose) 

without involving strcture determination. 

Unit-V 
Amino Acids, Peptides, Proteins and Nucleic Acids : Classification, structure and stereochemistry of 

amino acids. Acid-base behaviour, is electric point and electrophoresis. Preparation and reactions of α - 

amino acids. 

Structure and nomenclature of peptides and proteins. Classification of proteins. Peptide structure 

determination, end group analysis, selective hydrolysis of peptides. Classical peptide synthesis, solid-

phase peptide synthesis. Structures of peptides and proteins. Levels of protein structure. Protein 

denaturation/renaturation. 

Nucleic acids: Introduction. constituents of nucleic acids. Ribonucleosides and ribonucleotides. The 

double helical structure of DNA. 

Fats, Oils and Detergents : Natural fats, edible and industrial oils of vegetable origin, common fatty 

acids, glycerides, hydrogenation of unsaturated oils. Saponification value, iodine value, acid value, 

Soaps, synthetic detergents, alkyl and aryl sulphonates. 

Synthetic Polymers :  Addition or chain-growth polymerization. Free radical vinyl polymerization, 

ionic vinyl polymerization, Ziegler-Natta polymerization and vinyl polymers. 

Condensation or step growth polymerization. Polyesters,  polyamides, phenol formaldehyde resins,  urea 

formaldehyde resins, epoxy resins and polyurethanes. Natural and synthetic rubbers. 

Synthetic Dyes :  Colour and constitution (electronic concept). Classification of dyes. 

Synthesis of Methyl orange. Congo red. Malachite green. Crystal violet, Phenolphthalein. Fluorescein. 

Alizarin and Indigo  

Books Suggested : 

1. Organic Chemistry, Morrison and Boyd, Prentice Hall. 

2. Organic Chemistry, L.G. Wade Jr. Prentice Hall. 

3. Fundamentals of Organic Chemistry, Solomons, John Wiley. 

4. Organic Chemistry Vol. I, II, III S.M. Mukerji, S.P. Singh and RP. Kappor, Wiley Eastern 

Ltd. (New Age International) 

5. Organic Chemistry, F.A. Carey, McGraw Hill, Inc. 

6. Introduction to Organic Chemistry. Streitwieser. heathcock and Kosover. Macmilan. 
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7. Organic Chemistry (Vol. I & II) : S. M. Mukherji, S. P. Singh and R. P. Kapoor, Wiley 

Eastern Ltd.  

8. A Text Book of Organic Chemistry (Vol. I & II) : K. S. Tiwari, S. N. Mehrortra &  N. K. 

Vishnoi 

9. Organic Chemistry : M. K. Jain and S. Sharma  

10. A Text Book of Organic Chemistry (Vol. I & II) : O. P. Agarwal 

11. A Text Book of Organic Chemistry : R. K. Bansal 

12. Organic Chemistry (Vol. I & II) : I. L. Finar 

13. Organic Reaction and Their Mechanisms : P. S. Kalsi  

14. Introduction of Petrochemicals : Sukumar Maiti,  

15. Organic Chemistry : P. L. Soni 

16. A Text Book of Organic Chemistry: V. K. Ahluwalia and Maduri Foyal,Narosa Publishing 

House Pvt. Ltd.     

 

PAPER III - PHYSICAL CHEMISTRY 

 60 hrs. (Two hrs. per week) 
Duration : 3 hrs         Max.Marks  50 

Note: The question paper will contain three sections as under – 

           Section-A :  One compulsory question with 10 parts, having 2 parts from each unit, short 

answer in 20 words for each part.    Total marks : 05 

Section-B :  10 questions, 2 questions from each unit, 5 questions to be attempted, taking one 

from each unit, answer approximately in 250 words.  Total marks : 25 

Section-C :  04 questions (question may have sub division) covering all units but not more 

than one question from each unit, descriptive type, answer in about 500 words, 2 

questions to be attempted.                   Total marks : 20 

Unit-I 
Elementary quantum Mechanics : Black-body, radiation, Planck's radiation law, photoelectric effect, 

heat capacity of solids, Bohr's mode of hydrogen atom (no derivation) and its defects. Compton effect. 

Luis De Broglie hypothesis Heisenberg's uncertainty principle, Sinusoidal wave equation, Hamiltonian 

operator, Schrodinger wave equation and its importance, physical interpretation of the wave function, 

postulates of quantum mechanics, particle in a one dimensional box. 

Schrodinger wave equation for H-atom; separation into three equations (without derivation), quantum 

numbers and their importance, hydrogen like wave functions, radial wave functions, angular wave , 

functions. 

Unit-II 
Molecular orbital theory : Basic ideas-criteria for forming M.O. from A.O. construction of M.O's by 

LCAO. H2
+ ion calculation of energy level from wave functions, physical picture of bonding and anti 

bonding wave functions, concept of  σ, σ*,  π, π* orbitals and their characteristics. Hybrid orbitals - sp, 

sp
2
, sp

3
, calculation of coefficients of A. O's used in these hybrid orbitals. Introduction to valence bond  

model of H2, comparison of M.O. and V.B. models. 

                          Unit-III  
 Spectroscopy :  Introduction: Electromagnetic radiation, spectrum, basic features of different 

spectrometers, statement of the Born-Openheimer approximation, degrees of freedom. 

Rotational Spectrum:  Diatomic molecules, Energy levels of a rigid rotator (semi-classical principles), 

selection rules, spectral intensity, using population distribution (Maxwell-Boltzmann distribution) 

determination of bond length, qualitative description of non-rigid rotator, isotope effect. 
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Vibrational Spectrum:  Infrared spectrum : Energy levels of simple harmonic oscillator, selection 

rules, pure vibrational spectrum, intensity, determination of force constant and qualitative relation of 

force constant and bond energies, effect of anharmonic motion and isotope on the spectrum , idea of 

vibrational frequencies of different functional groups.  

Raman Spectrum : concept of polarizability, pure rotational and pure vibrational Raman Spectra of 

diatomic molecules, selection rules. 

 

Electronic Spectrum:  Concept of Potential Energy curves for bonding and antibonding molecular 

orbitals, qualitative  description of selection rules and Frank Condon principle. qualitative description of 

σ, π  and n M.O. their energy levels and the respective transitions. 

Unit-IV 
Photochemistry: Interaction of radiation with matter, difference between thermal and photochemical 

processes. Laws of photochemistry: Grothus-Drapper law, Stark -Einstein law,  Jablonski diagram 

depicting various processes occuring in the exited sate, qualitative description of fluorescence, 

phosphorescence, non-radiative processes (internal conversion, intersystem crossing), quantum yield, 

photosensitized reactions-energy transfer processes (simplex examples). 

Unit-V 
Physical Properties and Molecular Structure: Optical activity, polarization - (Calusius-Mossotti 

equation), orientation of dipoles in an electric field, dipole moment, induced dipole 

moment,measurement of dipole moment temperature method and refractivity method, dipole moment 

and structure of molecules, magnetic properties paramagnetism, diamagnetism  and ferromagnetics. 

Solutions, Dilute Solutions and Colligative Properties: Ideal and non-ideal solutions, methods of 

expressing concentrations of solutions, activity and activity coefficient. 

Dilute solution:  colligative properties, Raoult's law, relative lowering of vapour pressure, molecular 

weight determination. Osmosis, law of osmotic pressure and its measurement, determination of 

molecular weight from osmotic pressure. Elevation of boiling point and depression in freezing point. 

Experimental methods for determining various colligative properties. Abnormal molar mass, degree of 

dissociation and association of solutes. 
Books Sugegsted : 

1. Physical Chemistry, G.M. Barrow. International Student Edition, McGraw Hill. 

2. Basic Programming with Application, V.K. Jain. Tata McGraw Hill. 

3. Computers and Common Sense. R Hunt and Shelly, Prentice Hall. 

4. University General Chemistry, C.N.R Rao, Mac Millan. 

5. Physical Chemistry, RA. Alberty, Wiley Eastern Ltd. 

6. The elements of Physical Chemistry, P.W. Atkins, Oxford. 

7. Physical Chemistry Through problems, S.K. Dogra and S. Dogra, Wiley Eastern Ltd. 

8. Principles of Physical Chemistry : B. R. Puri Sharma and M. S. Pathania 

9. A Text Book of Physical Chemistry : A. S. Negi and S. C. Anand 

10. A Text Book of Physical Chemistry : Kundu and Jain 

      

CHEMISTRY - PRACTICAL 

LABORATORY COURSE :     120 Hrs (5 hrs /week) 

Practical Examination       5 Hrs.  

Min. Pass Marks - 27       Max. Marks 75  

Distribution of Marks  

(i) Inorganic Experiment  (two experiments)- 20 (10+10) 

(ii) Organic Experiment  (two experiments)- 20 (10+10)  
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(iii) Physical  (one experiment)  - 15 

(iv) Viva (Regular)    - 10  

(v) Record  (Regular)   - 10  

(vi) Viva (Non-collegiate)   - 20 

 

INORGANIC CHEMISTRY 

1. Synthesis and Analysis 

a. Preparation of sodium trioxalato ferrate (III). 

Na3[Fe(C204) 3] and determination of its 

    composition by permagnomotry. 

b. Preparation of Ni-DMG complex, [Ni(DMG)2]. 

c. Preparation of copper tetraammine complex  [Cu(NH3) 3]S04. 

d. Preparation of cis-and trans-bisoxalatodiaquachromate (III) ion. 

 

2. Instrumentation (i) Colorimetry :  (a) Job's (b) Mole-ratio method 

(ii )Adulteration-Food stuff. 

(iii)Effluent analysis -  water analysis. 

(iv )Solvent Extraction :  Separation and estimation of Mg(II) and Fe(II) 

(v )Ion Exchange Method :  Separation and estimation of Mg(II) and Zn(II) 

3.  Volumetric Analysis : Iodimetric & Iodimetric titrations. 

 

ORGANIC CHEMISTRY- two experiments one from each section    

Section – A            Marks-10 

1. Laboratory Techniques  

(i)Steam Distillation: Naphthalene from its suspension in water. Clove oil from Clove 

Separation of o-and p-nitrophenols 

(ii) Column Chromatography :  Separation of fluoressein and methylene blue. 

      Separation of leaf pigments from spinach leaves.  Resolution of racemy mixture of (z)   

       mandelic acid. 

2.  Qualitative Analysis :  Analysis of an organic mixture containing two solid components using water, 

NaHCO3, NaOH for separation and preparation of suitable derivatives. 

 

Section – B 

3. Synthesis of Organic Compounds       Marks-10  

a. Acetylation of salicylic acid aniline, glucose and hydroquinone. Benzoylation of aniline and  phenol.  

b. Aliphatic electrophilic substitution : Preparation of Iodoform from ethanol and acetone.   c. Aromatic 

Electrophilic substitution :  

 (i) Nitration : Preparation of m-dinitrobenzene,  Preparation of p-nitroacetanilide 

  (ii )Halogenation : Preparation of p-bromoacetanilide  Preparation of 2,4,6- 

             tribromophenol. 

d. Diazotization/coupling : Preparation of methyl orange and methyl red. 

e. Oxidation: Preparation of benzoic acid from toulene.  

f. Reduction: Preparation of aniline from nitrobenzene,  Preparation of m-nitroaniline from  

   m-dinitrobenzene. 

4. Stereochemical study of Organic Compounds via Models 
R and S configuration of optical isomers. 

E, Z configuration of geometrical isomers. 

Conformational analysis of cyclohexanes and substituted cyc1ohexanes. 
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Section – C 

Oganic estimation, Amino  group, Phenolic group,  Carboxylic  acid and  Glucose.  

 

PHYSICAL CHEMISTRY 

1. Electrochemistry 

a. To determine the strength of the given acid condcutometrically using standard alkali solution. 

b. To determine the solubility and solubility product of a sparingly soluble electrolyte. 

conductometrical. 

c. to study the saponification of ethyl acetate conductometrica1ly. 

d. To determine the ionization constant of a weak acid conductometrically. 

e. To titrate potentiometrically the given ferrous ammonium sulphate solution using 

KMn04/K2Cr202 as titmate and calculate the redox potential of Fe++/Fe+++ system on the hydrogen 

scale. 

 

2. Refractometry, Polarimetry 

a. To verify law of refraction of mixtures for ego of glycerol and water) using Abe's refractometer. 

b. to determine the specific rotation of  a given optically active compound. 

 

3. Molecular Weight Determination 

a. Determination of molecular weight of a non-volatile solute by Rast method/Beckmann freezing point 

method. 

b. Determination of the apparent degree of dissociation of an electrolyte (e.g. NaCl) in aqueous solution 

at different concentrations by ebulliscopy. 

 

4. Colorimetry 

To verify Beer-Lambert law KMn04/K2Cr207 and determined the concentration of the given solution of 

the substance. 

 

Inorganic Chemistry 

Synthesis an Analysis of one of the four syntheses given in the syllabus. 

Or 

 

Separation and estimation ofMg (II) and Fe (II) by solvent extraction method. 

 Or 

Separation and estimation of Mg (II) and Fe(II) by ion exchange method.      15 

 

Organic Chemistry 

1. Synthesis of one of the si~ organic preparations                  10 

2. Analysis of an organic mixture containing two solid components using water, NaHC03, NaOH an 

preparation of suitable derivatives. 

  

Or 

Column chromatography techniques. 

Perform one of the three column chromato graphy experiments.                        10 

 

Physical Chemistry 

Perform one of the nine physical chemistry experiments given in the syllabus.    20 
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 Books suggested (Laboratory Courses) 

1. Vogel's Qualitative inorganic analysis, revised, SveWa, Orient Longman. 

2. Vogel's Text Book of Quantitative Inorganic Analysis (revised), J. Bassentt. RC. Deney   G.H. Jeffery 

and J. Mendham. ELBS. 

3. Standard methods of chemical Analysis. W.W. Scott. The technical Press. 

4. Experimental Inorganic Chemistry, W.G. Palmer, Cambridge. 

5. Handbook of Preparative Inorganic Chemistry. Vol I & II, Braver, Academic Press. 

6. Inorganic Synthesis, McGraw Hill. 

7. Experimental Organic Vol I & II, P.R Singh, D.S. Gupta and K.S. Bajpai, Tata McGraw Hill. 

8. Laboratory manual in Organic Chemistry, RK. Bansal, Wiley Eastern. 

9. Vogel's Text Book of Practical Organic Chemistry, B.S. Furniss, A.J. Hannaford, V.Rogers, 

    P.W.G. Smith and A.R Tatchell, ELBS. 

10. Experiments in General Chemistry, C.N.R Rao and U.c. Agarwal, East-West Press. 

11. Experiments in Physical Chemistry, RC. Das and B.Behra, Tata McGraw Hill. 

12. Advanced Experimental Chemistry, Vol I Physical, J.N. Gurtu and R Kappor, S Chand & Co. 

13. Selected Experiments in Physical Chemistry, N.G. Mukerjee, J.N. Ghose & Sons. 

14. Experiments in Physical Chemistry, J.C. Ghosh, Bharati Bhavan. 

15. Practical Chemistry: Giri Bajpai and Pandey, S. Chand & Co. Ltd., New Delhi  

 

 

ch-,llh- ikVZ& r`rh; ijh{kk 2014  

 jlk;u 'kkL= 
;kstuk %& 
rhu iz'u i=   vof/k    U;wure mrh.khZad 54  iw.kkZad 150 

iz'u i= & I    3 ?kUVs     50 vad  

iz'u i= & II    3 ?kUVs     50 vad 

iz'u i= & III   3 ?kUVs     50 vad    
izk;ksfxd     5 ?kUVs  27 vad  75 vad  

 

iz'u i= izFke& vdkcZfud jlk;u 
60 ?kUVs ¼nks ?kUVs izfr lIrkg½ 

le;% 3 ?k.Vs              iw.kkZad % 50 

uksV %  bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  
[k.M v %bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs gq, dqy 10 y?kq 

iz'u gksaxsAizR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gksA       dqy vad%05  
[k.M c %bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxsAizR;sd bdkbZ ls ,d iz'u  
 dk p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxsAizR;sd iz'u dk mÙkj yxHkx 250 'kCnksa  
 esa gksA           dqy vad%25 
[k.M l %bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½tks lHkh bdkbZ;ksa  
  esa ls fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxkAnks iz'uksa ds  
  mÙkj fn;s tkus gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gksA      dqy vad%20 
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bdkbZ 1 

dBksj ,oa ènq vEy rFkk {kkj &oxhZdj.k ih;jlu dk dBksj ,ao ènw vEy {kkj fl)kUr] 
vEy {kkj 'kfDr ,oa dBksjrk rFkk ènqrkA lgthfork dBksjrk ,oa eǹqrk dk lS}kfUrd vk/kkj 
fo|qr 0-_trk] dBksjrk ,oa ènqrkA 

bdkbZ 2 
lØe.k /kkrq ladwyksa esa /kkrq fyxsUM ca/ku%%&la;kstdrk c/k fl)kar ,oa lhek,a] fdzLVy 
{ks= fl)kar dh izkFkfed ?kkj.kk,aA v"VQydh; prq"Qydh; ,oa oxkZdkj lery ladqyksa esa 
fdzLVy {ks= foHkktuA fdzLVy {ks= izkapy dks izHkkfor djus okys dkjdA 
ladze.k /kkrq ladqyksa ds pqEcdh; xq.k& pqEcdh; O;ogkj ds izdkj] pqacdh; izof̀Rr ds fu/kkZj.k 
dh fof/k;ka A pdz.k ek= lw= ,y- ,l- lg;qXeu] izHkkoh pqacdh; vk?kw.kZ rFkk dsoy pØ.k 
vk?kw.kZ ds e/; lg lEcU/kA pqacdh; vk?kw.kZ esa d{kh; pqEcdh; vk/kq.kZ vk?kw.kZ dk ;ksxnku 
3d /kkrq ladqyksa ds fy;s pqacdh; vk?kw.kZ vkadMksa dk iz;ksxA 

bdkbZ 3 
ladze.k ?kkrq ladqyksa ds bysDVªku LisDVªk & bysDVªkfud ladze.k ds izdkj Mh&Mh ladze.k 

ds fy;s oj.k fu;e] LisDVªeh fuEure voLFkk] LisDBªeh jklk;fud Js.khA d
1 ,oa d

9 voLFkk 
ds fy;s vkeZy mtkZ Lrj vkjs[k [Ti (H20)6]

+3$ vk;u dk bySDVªkfud LisDVªeA 
/kkrq ladqyksa ds m"ekxfrd rFkk xfrt i{k & /kkrq ladqyksa ds m"ek xfrd LFkkf;Ro dk 
laf{kIr o.kZu ,oa LFkkf;Ro dks izHkkfor djus okys dkjd] oxkZdkj leryh; ladqyksa esa 
izfrLFkkiu vfHkfdz;k,aA 

bZdkbZ 4 

dkcZ/kkfRod jlk;u & dkcZ/kkfRcd ;ksfxdksa dh ifjHk"kk] ukedj.k ,oa oxhZsdj.k Li, Al, 

Hg, Sn,  Ti ds ,ydkbUl o ,ykby ;ksfxdksa ds fojpu xq.k /keZ ca/k ,oa mi;ksxA /kkrq 
bFkkbysfud ladqyksa dk lf{kIr o.kZu ,oa laekx gkbMªkstuhdj.k ,dy dkcksZfudYl ,oa /kkrq 
dkcksZfuy esa ca/k dh izdf̀rA 

bdkbZ 5 
tSo vdkcZfud jlk;u &tSo ra= esa ik;s tkus okys vko';d ,oa lq{e rRoA /kkfRod 

ikfQfju ¼gheksXyksfcu ,oa ek;ksXyksfcu½] tSo ra= es {kkjh; ,oa {kkjh; ènk ?kkrq,a (Ca
+2

) 
ukbVªkstu ;ksfxdhdj.k flyhdksu ,oa QkLQkftUl &flfydksu ,oa QkLQksjl ds vdkcZfud 
ckgqydA VªkbZ QkLQksthu esa ca/k dh izdf̀rA 

 

       f}rh; iz'u i= % dkcZfud jlk;u foKku 
60 ?kUVs ¼nks ?kUVs izfr lIrkg½ 

le;% 3 ?k.Vs         iw.kkZad % 50 

uksV %  bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  
[k.M v %bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs gq, dqy 10 y?kq 

iz'u gksaxsAizR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gksA       dqy vad%05  
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[k.M c %bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxsAizR;sd bdkbZ ls ,d iz'u  
 dk p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxsAizR;sd iz'u dk mÙkj yxHkx 250 'kCnksa  
 esa gksA             dqy vad%25 
[k.M l %bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½tks lHkh bdkbZ;ksa  
   esa ls fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxkAnks iz'uksa ds  
   mÙkj fn;s tkus gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gksA      dqy vad%20 

 I-bdkbZ 
LisDVªkWfedh 

ukfHkdh; pqEcdh; vuqokn (NMR) LisDVªkfedh&izksVkWu pqEcdh; vuqukn (H
1
NMR) 

LisDVªkfedh] ukfHkdh; ifjj{k.k ,oa foj{k.k jklk;fud lf̀r vkSj v.kq dh lajpuk] fLiu fLiu 
foKkiu vkSj ;qXeukad flXuy dk {sk= ljy dkcZfud v.kqvksa dh lajpuk dk PMR LisDVªk 
foospu tSls ,fFky czksekbM] ,FksukWy] ,sflVfYMgkbM] 1]1]2 VªkbZczkseks ,Fksu] ,fFky ,slhVsV] VkWywbZu 
vkSj ,slhVksQhuksyA 

ljy dkcZfud ;kSfxdksa dh lajpuk dk UV,IR ,oa NMR LisDVªk dh lgk;rk ls fu/kkZj.k 
lEcaf/kr iz'u A  

II-bdkbZ 
dkcZu /kkfRod ;kSfxd  

dkcZu eSXuhf'k;e ;kSfxd & xzhU;kj vfHkdeZd dk fojpu] lajpuk ,oa jlk;fud vfHkfdz;k,aA 
dkcZfud ;kSfxd&fojpu ,oa jlk;fud vfHkfdz;k,WA 
dkoyhfFk;e ;kSfxd% fojpu ,oa jlk;fud vfHkfdz;k,a 
dkcZ lYQj ;kSfxd%& ukedj.k] lajpukRed y{k.k] cukus dh fof/k;ka Fkk;ksy] Fkk;ks bZFkj] 
lYQksfud vEy lYQsusekbM vkSj lYQk xq,uhMhu dh jlk;fud vfHkfdz;k,WA 

III&bZdkbZ  
fo"kepfØ; ;kSfxd% fijksyk D;wju Fkk;ksfQu vkSj fifjfMu  

ifjp;% v.kq d{kd vkjs[k vkSj ,sjksesfVd eq.k cukus dh fof/k;ka] jklk;fud vfHkfØ;k,a 
bysDVªªku Lusgh izfrLFkkiu vfefØ;k,sa dh fØ;k fof/k;ksa dk fof'k"V lnHkZ] fifjMhu dh ukf;d 
Lusgh izfrI;kiu 
fifjfMu] ikbZijMhu vkSj fijksy dh {kkjdrk dh rqyukA  
 
la/kfur ikap o N lnlh; fo"kepØh; ;ksfxdksa dk ifjp;] bUMksy] fDouksMhu o vkbZlks 
fDouksdhu cukus dh fof/k;ka o vfHk fØ;k,saA fQ'kj& b.Mksy la'ys"k.k] LØkWi la'kys"k.k vkSj 
fc'yj usfivjkYldh la'kys"k.k dh fØ;k fof/k;ksa dk fof'k"V lanHkZA 
bUMksy] fDouks;hu vkSj vkblks fdouksyhudh bZySDVksu Lusgh izfrLFkkiu vfHkfØ;k,sa Hkh fØ;k 
fof/k;kaA 

IV-bZdkbZ  
buksysVl }kjk jklk;fud la'kys"k.k% 
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gkbZMªªkstu dh vEyh;rk] Mkb,fFkyeSyksusV vkSj ,fFky ,slhVks,lhVsV dk ,sfYdyhdj.k] ,fFky 
,slhVks,slhVsV dk la'kys"k.k Dystu la/kuu }kjkA ,fFky ,slhVks,lhVsV esa dhVksa buky pyk;orkA 

 
dkoksZ gkbM ªªsV 

eksuks lSdsjkbMks dk oxhZdj.k o ukedj.k vkslkstksu cukus dh fØ;k fof?k] x;wdksl vkSj 
QzDVksl dk vUrifjoZruA ,sYMksl Js.kh dk vkjksg.k vkSj vojksg.kAeksuks lSdjkbM dk foU;klA 
foofje leko;oh ,fjFkkszl vkSj fFkzvkslA Xywdksl dk eSuksl esa ifjoZru XykbdkslkbM] bZFkj vkSj 
,LVj dk fuEkZk.kA eksuks lSdsjkbZM dh oy; ds vkdkj dk fu?kkZj.kA Xywdkst dh pØh; lajpuk 
ifjorhZ ?kqzo.k&/kwo.k dh fØ;kfof/k  
jk;oksl vkSj Mh vkWDlh jkbZoksl dh lajpuk 
ifjp; MkbZlSdjkbM ¼ekYVksl vkSj L;wdksl½ vkSj ikyh lSdjkbZM ¼LVkpW o lSD;wyksl½ lajpuk 
fu/kkZj.k ds vfrfjDr     

V-bdkbZ  
,sehuksa vEy] isIVkbM izksVhu ,oa U;wfDyd vEy ,sehuksa vEy dk oxhZdj.k] lajpuk ,ao 
f=foe jlk;u vEy& {kkj O;ogkj] lefoHko fcUnq] vkSj byssDVªksQksjsfllA ,ehuks vEyksa dh 
cukus dh fof/k;kW ,oa vfHkfØ;k,a 
 
isIVkbM vkSj izksVhu dh lajpuk ,oa ukedj.kA  
izksVhu dk oxhZdj.kA isIVkbM lajpuk dk fu/kkZj.k] vfUre fo'ksys"k.k] isUVkbM lajpuk dk 
oj.kkRed vi?kVu fpjlEer isIVkbM la'ys"k.k] Bksl izkoLFkk isIVkbM la'ys"k.k] izksVhu o isIVkbM 
dh lajpuk] izksVhu lajpuk ds Lrj] izksVhu dk fodr̀hdj.k o iqu% LoHkkohdj.kA  
U;wfDyd vEy% izLrkouk] U;wfDyd vEy ds ?kVdA jkbcks U;wfDyvkslkbM o 
jkcksU;wfDyvkVkbMA Mh-,u-, dh f}gsyhdy lajpukA 
olk rsy o viektZd% izkdf̀rd olk] [kkus ;ksX; vkSj vkS|ksfxd olk dk okuLifrd mnxe] 
lkekU; olh; vEy fXyljkWbM~l] vlarÌr olkvksa dk gkbMªkstuhdj.kk lkcquhdj.k eku] vk;ksMhu 
eku] vEy eku] lkcqu] la'ys"kf"kr viektZd] ,sydkby vkSj ,sfjy lYQksusV~lA 
la'ysf"kr cgqyd%& 
;ksxkRed vFkok J̀a[kyk & òf) cgqydhdj.kA eqDr ewyd okbZfud cgqyhdj.k] vk;kfur 
okbfud cgqyhdj.k] thxyj ukVk cgqydhdj.k ,oa okbfuy cgqydA 
la?kuu vFkok in&of̀) cgqydhdj.kA ikfy,LVj] ikfy,ekbM] Qhuksy QkWesZYMhgkbM jsftu vkSj 
;qfj;k Qk;sZYMhVkbM jsftu] ,iksDlh jsthu vkSj iksyh ;qjsFksu 
izkd`frd ,oa la'ysf"kr jcj 
la'ysf"kr jatd  
jax ,oa la?kVu ¼bysDVªkfud vo/kkj.kk½ jatdksa dk oxhZdj.k eSfFky vkSjsUt] dkaxksa jsM] eSysdkbV  
xzhu] fdzLVy ok;ysV] fQukWYQ~;syhu Q~yqvksfjlhu] ,syhtsfju vkSj bfUMxks dk jlk;u ,oa 
la'ys"k.k 
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r`rh; iz'u i= % HkSkfrd jlk;u foKku 
60 ?kUVs ¼nks ?kUVs izfr lIrkg½ 

le; % 3 ?k.Vs         iw.kkZad % 50 

uksV %  bl iz'u i= esa 03 [k.M fuEu izdkj gksaxsa %  
[k.M v %bl [k.M esa ,d vfuok;Z iz'u ftlesa izR;sd bdkbZ ls 02 y?kq iz'u ysrs gq, dqy 10 y?kq 

iz'u gksaxsAizR;sd y?kq iz'u dk mÙkj yxHkx 20 'kCnksa esa gksA       dqy vad%05  
[k.M c %bl [k.M esa izR;sd bdkbZ ls 02 iz'u ysrs gq, dqy 10 iz'u gksasxsAizR;sd bdkbZ ls ,d iz'u 

dk p;u djrs gq, dqy 05 iz'uksa ds mÙkj nsus gksaxsAizR;sd iz'u dk mÙkj yxHkx 250 'kCnksa 
esa gksA             dqy vad%25 

[k.M l %bl [k.M esa 04 iz'u o.kZukREkd gksaxs ¼iz'u esa Hkkx Hkh gks ldrs gS½tks lHkh bdkbZ;ksa  
  esa ls fn, tkosaxs] fdUrq ,d bdkbZ ls ,d ls vf/kd iz'u ugha gksxkAnks iz'uksa ds  
  mÙkj fn;s tkus gSaAizR;sd iz'u dk mÙkj yxHkx 500 'kCnksa esa gksA      dqy vad%20 

bdkbZ&I 
DokaVe ;kfU=dh%& 
df̀".kdk fofdj.k IykWad fofdj.k fu;e] izdk'k&fo|qr izHkko] Bklksa dh m"ek /kkfjrk] gkbMªªkstu 
ijek.kq dk cksj izfr:Ik] cksj fl)kUr dh dfe;kaA dkWEiVu izHkko A 

Mh czkxyh ifjdYiuk] gkbtsucxZ dk vfuf'prrk dk fl)kUr] fluLokMy rjax lehdj.k] 
gsfeyVksfu;u ladkjd] JksMhUxj lehdj.k ,ao bldk egRo] rjax Qyu dh HkkSfrd O;k[;k] 
lkFkZdrk Dok.Ve ;kfU=dh ds vfHkxg̀hr] ,dfoeh; cDls esa d.k] gkbMªªkstu ijek.kq fd fy;s  
 
JksfMUxj lehdj.k] pj jkf'k;ksa dk i`FkEdj.k] DokaVe la[;k ,ao bldk egRo] gkbMªªkastu leku 
rjax Qyu] jsf[k; rjax Qyu] dks.kh; rjax Qyu 

bdkbZ& I I 
v.kq d{kd fl)kUr 

ijek.kh; d{kdksa ls vkf.od d{kdksa ds cuus dh js[kh; la;ksx fof/k H2 v.kq vk;u dk 

LCAO fl)kUr] rjax Qyuksa }kjk vkf.od d{kdksa dh mtkZ Lrjks dh x.kuk] 
ijek.koh; dFkdksa ds vfrO;kiu ls izkIr vkf.kfodd ldksa  σ]  σ*] π] π* d{kdksa dh 

vkdf̀r     o xq.k] ladze.k d{kd] ladfjr d{kdksa ds fy, SP, SP
2 o SP

3 xq.kkdksa dh 

x.kuk H2  ds fy;s la;kstdrk ca/k fl}akr M.O.&VBT ekWMy dh rqyukA 
bdkbZ&III 

LisDVfedh LisDVª&LisDVªe foKku  
ifjp;%&fo|qRr pqEcdh; fofdj.k] fo|qr pqEcdh; LisDVªe LisDVªeekih ds vk/kkjHkwr fl)kUr] 
cksuZ vksiu ghej lUuhdVe] LorU=rk dh dksfV;ka 
?kw.kZu LisDVªk%& f}ijek.kqd v.kq n<̀ ?kw.kZd ds fy;s mtkZ Lrj  
¼vZ}izkphu fl}kar½ oj.k fu;e] LisDVªeh js[kk dks rhozrk esDlosy&clsYV~teku }kjk v.kqvksa ds 
?kuRo ds vk/kkj ij mtkZ forj.k ca?k nwjh dk fu/kkZj.k] vn<̀ ?kw.kZ ekWMy] leLFkkfud izHkkoA 
ljy gkeksZfud nksfy= ds mtkZ Lrj  
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dEiu LisDVªk %& vojDr LisDVªk %& lkekU; xfrd gkeksZfud nksfy= ekWMy] oj.k fu;e 
'kq) dEiUu LisDVªk] rhozrk] cy fu;rkad Kkr djuk 
ca/k fu;rkad o ca/k mtkZ esa lEcU/k] LisDVªe ij vizlaoknh dk izHkko fofHkUu fdz;kRed lewgksa 
dh dEiUu vkof̀r;kaA 
jeu LisDVªk& ?kzq.kork laadYiuk] f)ijek.kqd v.kq dk 'kq) ?kw.kZu jeu LisDVªk] oj.k fu;eA 
bysDVªkfud LisDVªe] 
cU/kh o vcU/kh vk.kfod d{kdksa ds fy;s fLFkfrt mtkZ ladYiuk] p;u fu;e] Ýasd&dkUMu 

fl)kUr] O, π, n vkf.od d{kdksa ds mtkZ Lrjksa rFkk buds laØe.k dk fooj.kA 
bdkbZ&IV 

Izkdk'k jlk;u 
fofdj.k dk inkFkZ ls la;ksx] m"ek mtkZ vfHkfdz;k o izdk'k jklk;fud vfHkfdz;k esa varj] izdk'k 
jlklu ds fu;e] xzksFkl Msij dk fu;e] LVkdZ vkbZUlVkbu fu;e] tscksykWldZks vkjs[k] izfr nhfIr] 
LqqjnhfIr] fofdj.k jfgr laØe.k ¼mRltZu] vkUrfjd :ikUrj.k] vUrra= ya?ku½ DokaVe yfC/k] 
izdk'k laosnu vfHkfØ;k,sa izdk'k jklk;fud vfHkfØ;kvksa esa  ÅtkZ dk LFkkukUrj.k 

bdkbZ&V 
ruq foy;u ,oa v.kq la[; xq.k ?keZ  
vkn'kZ ,oa vukn'kZ foy;u] foy;uksa dh lkUnzrk iznf'kZr djus dh fof/k;kW] lfØ;rk ,oa lfØ;rk 
xq.kkWdA 
ruq foy;u] v.kq la[; xq.k] jkmy dk fu;e] ok"i nko dk vkisf{kd voueu] ok"inkc ds 
voueu }kjk] v.kqHkkj Kkr djuk] ijklj.k nkc] ijklj.k nkc ds fu;e] ijklj.k nkc ekiu] 
ijklj.k nkc ekiu ls v.kqHkkj Kkr djuk] DoFkukad mUUk;au] fgekad voueu] fofHkUu v.kq la[; 
xq.kZ /keZ dk izk;ksfxd fu/kkZj.k v.kq la[;k xq.kksa dk vilkekU; eku] vilkekU; nzO;eku] foy; dh 
fo;kstu dh ek=k] foy; ds lxq.ku dh ek=kA 
HkkSfrd xq.k ,oa vk.kfod lajpuk& izdkf'kd lfØ;rk] ?kqzo.k] ¼DykSfl;l ekslksVh lehdj.k½ 
fo/kqr {ks= esa /kqzoh; v.kqvksa dk vfHkfoU;kl] f}/kqzo vk?kw.kZ] izsjhr f}?ko vk/kw.kZ dk ekiu] rkih; 
fof/k] vioZru fof/k] f}?kzqo vk/kw.kZ vkSj vkf.od lajpuk] pqEcdh; xq.k] vuqpqEcdh;] izfr 
pqEcdRo] yksg pqEcdRo] 
 

izk;ksfxd jlk;u 
iz;ksx'kkyk ikB~;Øe     120 ?kUVs (4 ?kUVs izfr lIrkg½ 
izk;ksfxd ijh{kk  %  5 ?k.Vs  U;wure mÙkh.kZkad % 27  vf/kdre vad % 75   
vad foHkktu  % 
vdkcZfud iz;ksx ¼nks iz;ksx½     &   20 ¼10$10½ 
dkcZfud iz;ksx ¼nks iz;ksx½     &   20 ¼10$10½ 
HkkSfrd iz;ksx ¼,d iz;ksx½     &   15 
ekSf[kd ¼fu;fer½      &   10 
izk;ksfxd dk;Z iqfLrdk ¼fu;fer½     &   10 
ekSf[kd ¼Lo;aikBh½      &   20  
vdkcZfud jlk;u 
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la'ys"k.k rFkk fo'ys"k.k%& 
v- lksfM;e VªkbZ vkDlsysVks QsjsV dk cukuk o mldk la?kVu ijeSXuksfefr }kjk  Kkr  

djukA 

c- fudy MkbesfFky XykvkWfDle ladqy [Ni(DMG)2]  dk cukukA 

l- dkWij VsVªk,sEehu ladqy [Cu(NH3)4]SO4
 dk cukukA 

n- lei{k rFkk foi{k iksVsf'k;e MkbZ vkWDlsysVks Mkb,Eok ØksesV (III) dk cukuk ;a=hdj.k 
idyjhferh 

(v) tksc dh fof/k (a) eksy&vuqikr fof/k 
[kk| inkFkksZ esa feykoV cfg%L=ko fo'ys"k.k] ty fo'ys"k.k] foyk;d fu"d"k.Zk 

Mg(II) vkSj Fe(II) dk i`FkDdj.k rFkk vkadyu 
vk;u fofu;e fof/k  

Mg(II) vkSj Zn(II) dk i`FkDdj.k rFkk vkadyu 
 
dkcZfud jlk;u& Hkkx¼v o c½ izR;sd esa ls ,d&,d iz;ksx  

Hkkx&v 
iz;ksx'kkyk rdfud 
Hkkih; vklou%& 
usQ~Fkyhu dk blds tyh; fuyEcu esa lsA  
ykSax ls ykSax dk rsy o rFkk P ukbVªksQhukWy dk i`FkDdj.k  
LraHk o.kZysf[kdh%& 
esfFkyhu Cyw rFkk Qyqvksjkslhu dk i`FkDdj.k 
gjh ifRr;ksa ¼ikyd½ esa mifLFkr jatd dk i`FkDdj.k 
eS.Msfyd vEy ls jslhfed feJ.k dk fo;kstu 
xq.kkRed fo'ys"k.k 

f}?kVd dkcZfud feJ.k dk fo'ys"k.kA ikuh] NaHCO3 vkSj NaOH dks dke esa ysrs gq, 
i`FkDdj.k mi;qDr O;qRiUu cukukA 

Hkkx &c 
dkcZfud ;kSfxdksa dk la'ys"k.k   
v- lSfyflfyd vEy] ,sfuyhu] Xywdkst vkSj gkbMªksDohuksu dk ,slhfVyhdj.kA  

,sfuyhu vkSj fQukWy dk csUtksyhdj.kA 
c- ,sfyQSfVd bysDVªku Lusgh izfrLFkkiu] ,sFkskuksy vkSj ,lhVksu ls vk;ksMksQkeZ cukukA 
Lk- ,sjksesfjd bysDVªku Lusgh izfrLFkkiu]  
ukbVªhdj.k 
m- MkbukVªkscsUthu dk cukuk 
p- ukbVªks,slhVSfuykbM dk cukuk 
gSykstuhdj.k p- czkseks,slhVSfuykbM dk cukuk 
2] 4] 6 VªkbczkseksQhukWy  
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n- Mkb,tksVhdj.k@ ;qXeu  
esfFky vkWjsUt vkSj esfFky jsM dk cukuk 

b- vkDlhdj.k % csUtksbd vEy dk Vkywbu ls cukuk 
Q- vip;u % ,sfuyhu dk ukbVªkscsUthu ls cukuk 

ekWMy }kjk dkcZfud ;kSfxdksa dk f=foejklk;fud v/;;u   

izdk'kh; leko;fo;ksa dk R vkSj foU;kl  

T;kferh; leko;fo;ksa dk E,Z foU;kl lkbDykSsgSDlsu o izfrLFkk;h lkbDyksgsDlsu dk la:ih; 
fo'ys"k.kA 

Hkkx &l 
 vkWjxSfud ,LVhes'ku] ,ehuks xzqi] fQuksfyd xzqi] dkjcksDlkbfyd ,flM ,oa XywdkstA 
 

HkkSfrd jlk;u %& 
fo|qRr jlk;u%& 
v- pkydrk ewyd fof/k }kjk vKkr vEy foy;u dh lkUnzrk ekud ,ydyh  

foy;u dh lgk;rk ls Kkr djukA 
c- pkydrkekih }kjk fn;s x;s vEy foys; yo.k dh foys;rk rFkk foys;rk xq.kkad  

Kkr djukA 
l- ,fFky ,slhVsV dk lkcquhdj.k dk pkydrkekih; fof/k ls v/;;uA 

pkydrkferh; fof/k }kjk nqcZy vEy dk fo;kstu fLFkjkad fu/kkZfjr djuk 
n- foHkoferh; vuqekiu }kjk vKkr QSfjd veksfu;e lYQsV foy;u dh lkUnzrk  

;- ekud KMnO4/K2Cr2O7 }kjk Kkr djukA rFkk gkbMªkstu ry ij Fe
+2

/Fe
+3

 ds 
jsMkWDl foHko dh x.kuk djukA 

viorZukd ekih ?kzqo.kekih A 
v-  ,sch jsQsDVksehVj }kjk nks nzoksa ¼fXyljksy o ty dk foy;u½ ds feJ.k viorZukad  

 fu;e dks fl) djukA 
c- fn;s x, izdk'kh; lfØ; ;kSfxd dk fof'k"V ?kw.kZu Kkr djukA 
 
v.kqHkkj fu/kkZj.k%& 
v-  jk"V fof/k@ csdeku fgekad voueu fof/k ls vok"I'khy ;kSfxd dk v.kqHkkj Kkr  

djukA 

b- DoFkukadfefr }kjk fdlh oS|qr vi?kV~; (NaCl) dk ty esa fo;kstu dh ek=k Kkr  
djuk fofHkUu lkUnzrkvksa ij  

o.kZfefr 

fc;j ySEcVZ fu;e dk laR;kiu KMnO4/K2Cr2O7 vkSj fn;s x, inkFkZ ds fofy;u dh 
lkUnzrk Kkr djukA 
uksV %  
1- vdkcZfud % ikB~;dze esa fn;s x;s pkj la'ys"k.kksa esa ls dksbZ ,d la'ys"k.k A 

vFkok 
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foyk;d fu"d"kZ.k fof/k ls Mg (II) rFkk Fe (II) i`FkDdj.k ,oa fu/kkZj.k A 
vFkok 

vk;u fofue; fof/k ls Mg (II) rFkk Fe (II) i`FkDdj.k ,oa fu/kkZj.k A 
2- dkcZfud %  
v- fn;s x;s ,d dkcZfud ;kSfxd dk la'ys"k.k A 
c- ty lksfM;e ck; dkcksZusV] lksfM;e gkbMªkWDlkbM ds mi;ksx ls nks Bksl ?kVd ;qDr 
dkcZfud inkFkZ dk fo'ys"k.k rFkk fdlh ,d dk O;qRiUu cukuk A  

vFkok 
LrEHk o.kZ fof/k esa ls dksbZ ,d iz;ksx A  
3- HkkSfrd % ikB~;Øe esa fn;s x;s ukS HkkSfrd jlk;u iz;ksxks esa ls dksbZ ,d iz;ksx A  

 
 
 
 


