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kf7\oqmdsf] ?k/]vf   M— o; kf7\oqmdsf] cfwf/df lgDgfg';f/ b'O{ r/0fdf k/LIff lnOg] 5 M 

k|yd r/0f  M— lnlvt k/LIff     k"0ff{Í M— @)) 

låtLo r/0f M—  ;fd"lxs k/LIf0f / cGtjf{tf{   k"0ff{Í M—  $) 

  

k|yd r/0f — lnlvt k/LIff of]hgf (Examination Scheme) 
 

kq ljifo k"0ff{Í pQL0ff{Í k/LIff k|0ffnL k|Zg ;+Vof xcÍef/ ;do 

k|yd 

s]ldi6«L  

!)) $) 
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!)) x ! Ö !)) 

! 306f !% 

ldg]6 

låtLo !)) $) 
ljifout  

-Subjective_ 

!) x !) Ö !)) 

 
# 306f  

låtLo r/0f 

ljifo k"0ff{Í k/LIff k|0ffnL ;do 

;fd"lxs k/LIf0f  

(Group Test) 
10 

;fd"lxs 5nkmn 

(Group Discussion) 
#) ldg]6 

JolQmut cGtjf{tf{ 30 df}lvs – 

!=  lnlvt k/LIffsf] dfWod efiff g]kfnL jf c+u|]hL cyjf g]kfnL / c+u|]hL b'j} x'g ;Sg]5 . 

@=  kf7\oqmdsf] k|yd / låtLo kqsf] ljifoj:t' Pp6} x'g]5 .  

#=  k|yd / låtLo kqsf] lnlvt k/LIff 5'§f5'§} x'g]5 . 

$=  k|yd tyf låtLo kqsf PsfO{x?sf] k|Zg;+Vof lgDgfg';f/ x'g]5  M 

k|yd kqsf PsfO{ 1 2 3 4 5 

k|Zg ;+Vof 20 10 20 20 30 

låtLo kqsf v08 A B C D 

låtLo kqsf PsfO 1 2 3 4 5 

k|Zg ;+Vof 2 1 2 2 3 

%= j:t'ut ax'j}slNks (Multiple Choice) k|Zgx?sf] unt pQ/ lbPdf k|To]s unt pQ/ afkt @) 

k|ltzt cÍ s§f ul/g]5 . t/ pQ/ glbPdf To; afkt cÍ lbOg] 5}g / cÍ s§f klg ul/g] 5}g . 

^= ax'j}slNks k|Zgx? x'g] k/LIffdf s'g} k|sf/sf] SofNs'n]6/ (Calculator) k|of]u ug{ kfOg] 5}g . 

&= ljifout k|Zgsf nflu tf]lsPsf !) cÍsf k|Zgx?sf] xsdf !) cÍsf]  Pp6f nfdf] k|Zg jf  

Pp6} k|Zgsf b'O{ jf b'O{ eGbf a9L efu -Two or more parts of a single question_ jf Pp6f k|Zg 

cGtu{t b'O{ jf a9L l6Kk0fLx? -Short notes_ ;f]Wg ;lsg] 5 .  

*= låtLo kqdf k|To]s v08sf nflu 5'§f5'§} pQ/k'l:tsfx? x'g]5g\ . kl/IffyL{n] k|To]s v08sf 

k|Zgx?sf] pQ/ ;f]xL v08sf] pQ/k'l:tsfdf n]Vg'kg]{5 .  

(= o; kf7\oqmd of]hgf cGtu{tsf kq÷ljifosf ljifoj:t''df h];'s} n]lvPsf] eP tfklg kf7\oqmddf 
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;+zf]wg eO{ x6fO{Psf jf yk u/L ;+zf]wg eO{_ sfod /x]sfnfO{ o; kf7\qmddf k/]sf] ;Demg''' kb{5 . 

!)= o; eGbf cufl8 nfu" ePsf] dfly plNnlvt ;d"xsf] kf7\oqmd vf/]h ul/Psf] 5 . 

!!  kf7\oqmd nfu" ldlt M— @)^*÷)(÷!$ -@)&@÷)&÷@$ sf] lg0f{o cg';f/ ;fd"lxs k/LIf0f 

;dfj]z_ 
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k|yd / låtLo kq M—   s]ldi6«L  

Section A- 20 Marks 

1.  Physical Chemistry  

1.1  Ionic Equilibrium and Electrochemistry: Ostwald’s dilution law, pH, Buffer 

solution, buffer capacity and buffer range, pH change in acid base titration, 

theory of acid base indicator, hydrolysis of salt, Debye Huckel limiting law, 

activity and activity coefficient, Ionic strength, Elementary idea on electrical 

double layer, Emf of a cell, Nernst equation, quinhydrone electrode, ion 

selective electrodes and their applications, photo-electrochemical and fuel 

cells  

1.2  Chemical Kinetics: Qualitative concepts of parallel, opposing and 

consecutive reactions, Effect of temperature and catalyst on reaction rate, 

concept of activation energy, collision theory and transition state theory of 

reaction rates, chain reaction, photochemical reaction, laws of photochemical 

equivalence, quantum yield, phosphorescence, fluorescence, 

chemiluminescence and thermoluminescence, Fast reaction, techniques to 

study fast reaction, Enzyme catalyzed reaction. 

1.3  Thermodynamics: First and second law of thermodynamics, Hess’s law of 

constant heat summation, enthalpy change from bond energy, variation of heat 

of reaction with temperature (Kirchoff’s equation), calorific value of fuel, 

calorific value of food. Molar heat capacities, adiabatic expansion of an ideal 

gas for reversible and irreversible expansion, Carnot cycle, thermodynamic 

efficiency, entropy and its mathematical derivation, entropy changes, 

irreversible process, relation between enthalpy and entropy changes, Gibbs-

Helmhotz equation, free energy and work function and their significance, 

criteria of spontaneity.  

1.4  Solid state chemistry: Seven crystal system and fourteen Bravais lattice, 

Bragg's law, Crystal structure of sodium chloride, Lattice energy of ionic 

solid, success and limitation of classical free electron theory of metal, point 

defects: Frenkel and Schottky defects. 

1.5  Surface and Colloid Chemistry: Physical adsorption and chemical 

adsorption, adsorption isotherms, Freundlich isotherms, derivation of 

Langmuir adsorption isotherms, cleansing action of soap and detergents, 

emulsion and gels, solution of macromolecules, colloidal state of matter, 

preparation and purification of colloids, brief discussion of kinetic, optical and 

electrical properties of colloids.  
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Section B- 30 Marks 

2.  Inorganic chemistry        10%  

2.1  General concept of the followings: Electro negativity, choice of electro 

negativity system, group electronegativity, electron affinity, anomalous 

electron affinity, ionization energy, Intrinsic and mean bond energy. Metallic 

bonding, Buck minister fullerene, Noble gas compounds, Non aqueous 

solvents, Protic and non-protic solvents, NH3 and SO2 as non-aqueous solvent. 

2.2  Molecular orbital theory: concept of molecular orbital, LCAO approximation, 

MOT vs VBT 

2.3  Bonding and applications of coordinate compounds: Valence bond theory, 

crystal field, characterization of coordinate compounds, Isomerism in 

coordination compounds, ligand substitution reactions and trans effect, 

spectrochmical series, chelation, application of complexes in analytical and 

biological fields. 

2.4  Organometallic compounds: General survey of types, synthetic methods, 

metallocenes  

2.5  Radioactivity and nuclear reactions, C14 dating, tracer technique, 

radiochemical analysis  

3.  Analytical chemistry        20%  

3.1  General concept of statistical methods in chemical analysis: Accuracy, 

precision, minimization of error, significant figures, mean and standard 

deviation, reliability of results, rejection of results, regression analysis, t-test, 

chi-test.  

3.2  Principle and applications of: Atomic absorption spectroscopy, flame 

photometry, uv-vis spectrophotometry, NMR, IR, mass spectroscopy.  

3.3  Chromatography: ion exchange chromatography, gas chromatography, 

HPLC, exclusion chromatography (gel permeation chromatography), affinity; 

chromatography, partition, column, paper chromatography and solvent 

extraction, 

3.4  Principle and applications of: potentiometry, ion selective electrodes, pH 

measurement, polarography, and conductometry.  

3.5  Gravimetric and volumetric analysis: principles of volumetric and 

gravimetric analysis, uses of adsorption indicators, use of Redox indicator, 

metal ion indicator, use of common organic reagents in gravimetric analysis.  
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Section C- 20 Marks 

4.  Organic Chemistry  

4.1  General idea on mechanism and scope of the following types of reactions: 

Nucleophilic reaction, Elimination reaction, Addition reaction and Free radical 

reaction  

4.2  Study and application of the following types of organic reactions: 

Oxidation and reduction, Halogenations, Acetylation, Alkylation, Acylation 

and condensation.  

4.3  Organic photochemistry: basic concepts on photochemistry of carbonyl 

compounds, photochemical aromatic substitution, photo- isomerization and 

photoreduction.  

4.4  Structure and reactivity of the following heterocyclic compounds: 

Thiazole, Furan and Pyridine  

4.5  Stereochemistry: Symmetry and symmetry elements, Enantiomers, 

Diastereomers, Meso-isomers, Racemic mixture, Enantio-selective reaction, 

Diastereo-selective reaction, Regio-selective reaction.  

Section D- 30 Marks 

5.   Conservation technologies 

5.1 Terminologies: Conservation, restoration, preservation, renovation, preventive 

conservation, consolidation, water repellents, reproduction. 

5.2  Introduction to Archaeological objects:  Classification, nature of 

deterioration, co-operative approach to conservation. 

5.3  Introduction to Archival materials:  Nature, causes of deterioration, 

preventive care, repair and restoration, recovery of faded ink. 

5.4  Agents of deterioration of Museum objects: Direct physical forces,thieves, 

vandals’ displacers, fire, water, pests, contaminants, radiation, temperature, 

relative humidity, pollution and flood 

5.5  Stone conservation: Classification of stones, types of deterioration, causes of 

deterioration, photographic documentation, clearing methods and conservation 

treatments 

5.6  Pigments: Red, green, blue, yellow, blade, gold and silver, white. 
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5.7  Metal conservation:  Corrosion, classification of metals on the basis of 

corrosion behaviour, deterioration of metal objects, cleaning, consolidation and 

preventive measures. 

5.8  Ceramics: Different types of ceramics, causes of deterioration, salt removal 

(soluble and insoluble), stain removal, repair and cleaning 

5.9  Wooden artifacts:  Physical, chemical and biological causes of deterioration 

and control measures. 

5.10  Uses of traditional techniques for conservation: Techniques involving uses 

of Neem, Camphor, Turmeric and Sandalwood 

5.11  Termite controls in the museums and the historic buildings: classification, 

detection and prevention   

5.12  Eradication of plants in the monuments: Physical and chemical methods.    

 

  ---The end--- 
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First Paper: - Sample Questions 

 
1) A reaction was found to be second order with respect to the concentration of carbon 

monoxide. If the concentration of carbon monoxide is doubled, keeping all other parameters 

unchanged, the rate of reaction will  

a) Remain unchanged 

b) Increase by a factor of 3 

c) Increase by a factor of 4 * 

d) Doubled.  

2) Which of the following conditions is necessary for a reaction to be spontaneous? 

 a)    ∆Ssystem>0  

 b)  ∆Ssurrounding>0 

 c)  ∆Ssystem +∆Ssurrounding>0  

 d)  ∆Ssurrounding>∆Ssystem 

3) Use the Debye-Hückel limiting law to calculate the mean activity coefficient for the ions in an 

aqueous solution of potassium sulfate, K2SO4, of molality 0.010 mol kg-1 at 25°C. 

a)    0.932  

b)  1.074 

c)  1.023   

d)  0.943 

4) Which of the following is not a correct assumption of Langmuir? 

a. Adsorption is limited to monolayer 

b. Adsorption is uniform all over the adsorbent 

c. There is intermolecular interaction among adjacent adsorbed molecule/s 

d. There will be a dynamic equilibrium between adsorption and desorption. 

5) How many EDTA  molecules are required to make an octahedral complex with a Ca2+ ion?  

a) Six 

b) Three 

c) One  

d) Two 

 
6) For which of the following ligands the ligand-field splitting parameter is highest? 

a) SCN−  

b) pyridine 

c) NCS−  

d) C2O4
2−   
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7) Amount of oxalic acid present in a solution can be determined by its titration with KMnO4 

solution in the presence of H2SO4. The titration gives unsatisfactory result when carried out 

in the presence of HCl because HCl  

a) Gets oxidized by oxalic acid to chlorine 

b) Furnishes H+ ions in addition to those from oxalic acid  

c) Reduces permanganate to Mn2+ * 

d) Oxidizes oxalic acid to carbon dioxide and water.  

 

8) The current responsible for charging electrical double layer is called 

a) Capacitive current  

b) diffusion current 

c) Limiting current  

d) polarizing current 

9) 2-nitrofuran is prepared by nitration nitration of furan with 

a) Conc. Nitric acid  

b) a mixture of nitric acid and sulphuric acid 

c) Acetyl nitrate  

d) nitrobenzene 

10) o-nitrotoluene when heated with ethanolic sodium hydroxide yields 

a) o- toluidine  

b) sodium salt of o-aminobenzoic acid 

c) sodium-nitromethane  

d) sodium nitrosotoluine  

11) α-D-(+)-glucose and β-D-(+)-glucose are  

a) Conformers  

b) Epimers  

c) Anomers * 

d) Enantiomers 

12) Tertiary alkyl halides are practically inert to substitution by SN2 mechanism because of  

a) Insolubility  

b) Instability  

c) Inductive effect 

d) Steric hindrance * 
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13) Alkyl halides react with dialkyl copper reagents to give  

a) Alkenes  

b) Alkyl copper halides 

c) Alkanes * 

d) Alkenyl halides 

 

14) HBr reacts with CH2=CH-OCH3 under anhydrous conditions at room temperature to give  

a) CH3CHO and CH3Br 

b) BrCH2CHO and CH3OH 

c) BrCH2-CH2-OCH3 

d) H3C-CHBr-OCH3* 

 

15) Wooden artifacts are distroped by:- 

a) Termite 
b) Silverfish 
c) Cockroach 
d) Spider 
 

16) For a paper conservator what are the examination tools? 

a) Pen 

b) Working table  

c) Distilled water  

d) Temperature 

 

17) Stone conservation needs:  

a) Preservation 

b) Consolidation 

c) Water repellants 

d) Fumigation 

 

18) Which of the following reagents are used to remove tea and coffee stain from paper 

documents:  

a) Potassium perborate 

b) Sodium hydroxide 

c) Carbon tetrachloride 

d) Ethyl alcohol 

 

19) Iron gall ink is temporarily recovered by use of:  

a) Ammonium sulphide vapour 

b) Sulphuric Acid 

c) Ethanol 

d) Methanol 
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Second Paper: - Sample Questions 

 
1) What is Ostwald’s dilution law? Derive a relation between dissociation constant and degree 

of dilution. Explain its limitations.     10  

2) Explain briefly the factors that affect the rate of chemical reaction. What is the difference 

between catalytic reactions and enzymatic reaction?    10 

3) Explain Hess’s law. What is the relation between enthalpy, entropy and free energy?  10 

4) What is electronegativity? Explain briefly the different approaches in calculation of 

elctronegativity.          10 

5) What do you understand by accuracy and precision? What factors affect the precision of 

chemical measurement?        10 

6) Illustrate the difference between rate of reaction in SN1 and SN2 reactions? Discuss the 

effects of solvents in SN2 reaction.        10 

7) Discuss the photochemistry of carbonyl compounds with suitable examples.   10 

8) How can we recover chemically the faded ink on the surface of the archival material? With 

suitable example.         10 

9) a) What is the important agent for the deterioration of museum objects?   5 

b) What are main causes of deterioration of archival material? Discuss in brief.  5 

10) Write short notes on(any two):        5x2 

a. Archaeological Preservation 

b. Archaeological Restoration 

c. Archaeological Renovation 

11) Discuss the chemistry of any two of the following pigments with one example of each.  5x2 

a. Red 

b. green, 

c. blue. 
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g]kfn cfly{s of]hgf tyf tYofË, OlGhlgol/Ë, s[lif, jg, ljljw / lzIff ;]jfsf ;a} ;d"x÷pk;d"x,  

/fhkqf+lst t[tLo >]0fL / Pj+ :jf:Yo ;]jfsf] ;ftf}+ / cf7f}+ txsf kbx?df  

k|yd r/0fsf] lnlvt k/LIffaf6 5gf}6 ePsf pDd]bjf/x?nfO{ dfq   

lnOg] ;fd"lxs k/LIf0f (Group Test) sf] nflu  

 

 

;fd"lxs 5nkmn (Group Discussion) 

 

o; k|of]hgsf] nflu ul/g] k/LIf0f !) k"0ff{Í / #) ldg]6 cjlwsf] x'g]5 h'g g]tfljlxg ;fd"lxs 

5nkmn (Leaderless Group Discussion) sf] ?kdf cjnDjg ul/g] 5 . lbOPsf] k|Zg jf Topic sf ljifodf 

kfn}kfnf];Fu lglb{i6 ;doleq ;d"xjLr 5nkmn ub}{ k|To]s pDd]bjf/n] JolQmut k|:t'lt (Individual 

Presentation) ug'{ kg]{5 . o; k/LIf0fdf d"NofÍgsf] nflu b]xfo cg';f/sf] # hgf eGbf a9Lsf] ;ldlt 

/xg]5 .  

cfof]usf ;b:o   – cWoIf 

cfof]usf ;b:o   – ;b:o 

dgf]lj1   – ;b:o 

bIf÷lj1 -! hgf_  – ;b:o 

 

;fd"lxs 5nkmndf lbOg] gd'gf k|Zg jf Topic 

 

pbfx/0fsf] nflu – phf{ ;+s6, u/LaL lgjf/0f, :jf:Yo aLdf, vfB ;'/Iff, k|ltef knfog h:tf Topics  

dWo] s'g} Ps Topic dfq lbOg]5 .  


