Annexure-lll

Department of Chemistry

Technical Assistant

Stage-l (Screening Test)

Stage-l (Screening Test): A screening test shall be conducted in the first phase in
form of multiple choice written test. Written test shall be of 90 minutes’ duration
comprising of 75 questions. Each correct answer will be awarded One [1] mark
and for each wrong answer One-fourth [1/4] mark shall be deducted. Screening
test shall consist of questions on General English(Tenses, Active and Passive, Direct
and Indirect speech, Punctuation, Correction of sentences, One word substitutes,
Modals, Articles, Clauses, Synonyms, Antonyms, ldioms and Phrases); Numerical
Aptitude Arithmetic(Simplification of Fractions, Simple and Compound Interest, Profit
and Loss, Percentage, Averages, Number System, Time and Work, Problems on
Trains, Calendar, Area, Problems on Numbers, Square root, Cube root, Time and
Distance and Other basic Arithmetic related matters);Reasoning and Data
Interpretation (Number Series Compilation, Missing Number finding, Pattern series,
Direction Sense Test, Series Compilations, Classification, Missing Character finding,
odd man out, Blood relations, Analogy, Coding and Decoding, Letter and Symbol
Series, Verbal reasoning, Statement and Conclusions, Letter and Symbol Series,
Logical Problems, Arithmetic reasoning, Logical Sequence of words, Pie Chart and
Bar Chart).

Eligible candidates Ten Times of the positions in each category will be screened for
the Stage-ll subject to the fulfilment of all educational qualification etc. as per the
Recruitment Rules-2019.

Stage-Il (Skill test)

Stage-Il (Skill Test): The skill test will be of qualifying nature.

Laboratory Experiments etc. as per nature of the postshall be conducted in the
respective laboratories/field. Minimum qualifying marks in the skill test will be
[UR:30%; EWS:27%; OBC:27%; SC;20%; ST:20%; PwD:15%].



The candidates, who will qualify the skill test, will be called for the final written test.
The Candidates appearing in the written test must ensure their eligibility for the
particular category of post. The documents in support of their eligibility shall be verified
before the Final test. If any candidate will not have requisite qualification etc. as per

the post for which he is appearing will not be allowed to sit in the final test (Stage-IIl).

Stage-lll (Final test)

Stage-lll (Final Test): Final written test shall be of 2 hours duration comprising of 100

multiple choice questions.

Each correct answer will be awarded One [1] mark and for each wrong answer
One-fourth [1/4] mark shall be deducted. Only those who are screened in after the
Screening test [Stage —I] and qualify the Skill Test [Stage-II] will be allowed to appear
in the Final Test [Stage Ill]. The minimum passing marks in Final test will be [UR:30%;
EWS:27%; OBC:27%; SC;20%; ST:20%; PwD:15%].

The final merit list shall be drawn on the basis of the stage-Ill written test.

SYLLABUS FOR SKILL TEST AND FINAL WRITTEN TEST IS AS PER
ANNEXURE-IV.



Annexure-lV

Department of Chemistry

Syllabus for Skill test (Technical Assistant)

The candidates have sound knowledge of Practical Chemistry as well as minor
repairing of the instruments. The candidate may be asked to perform any of the
following experiments.

List of Experiments

Sr No Name of Experiment

1 Preparation of eosin from phthalic anhydride.

2 Preparation of para-bromoaniline.

3 To Purify Ethanol.

4 Isolation of caffeine from tea leaves.

S To Determine the Acid Value of Fat.

6 To determine saponification value of fat.

7 To find out the Rf value of Malachite Green by TLC

& To prepare the pure sample of phthalimide

9 To prepare D-glucose from cane sugar.

10 | To find out the Basic Radical in the mixture.

11 | To find out the Acidic Radical in the mixture.

12 | Synthesis of hexaamminecobalt(lll) chloride  and its characterisation by
IR and *H-NMR spectroscopy.

13 | Synthesis of chloropentaamminecobalt (11l) chloride andits
characterization using IR and *H-NMR spectroscopy.

14 | Synthesis of nitropentaamminecobalt(lll) chloride and nitritopentaammine
cobalt(lll) chloride and differentiate it by using IR spectrum.

15 | Synthesis of tris(ethylenediamine)cobalt(lIl) chloride.

16 | To determine the surface tension of pure solvents.

17 | To determine coefficient of viscosity of pure solvents

18 | To carry out conductometric Titrations of strong acid and weak base and to
determine the strength of given solution of strong acid.

19 | To carry out pH metric titrations of weak acid and strong base and to
determine the strength of given solution of weak acid.

20 | To find the heat of neutralization of HCl and NaOH.

21 | To determine heat capacity of thermoflask by hot water and cold water.




Department of Chemistry

Syllabus for Final Written test (Technical Assistant)

(B.Sc. Level)

Chemistry in Everyday life: Chemicals in medicines - analgesics, tranquilizers
antiseptics, disinfectants, antimicrobials, antifertility drugs, antibiotics, antacids,
antihistamines. Chemicals in food-preservatives, artificial sweetening agents,
elementary idea of antioxidants.Cleansing agents- soaps and detergents, cleansing
action.

Biomolecules: Carbohydrates - Classification (aldoses and ketoses),
monosaccahrides (glucose and fructose), D-L configuration oligosaccharides
(sucrose, lactose, maltose), polysaccharides (starch, cellulose, glycogen); Importance
of carbohydrates. Proteins -Elementary idea of - amino acids, peptide bond,
polypeptides, proteins, structure of proteins - primary, secondary, tertiary structure and
guaternary structures (qualitative idea only), denaturation of proteins; enzymes.
Hormones - Elementary idea excluding structure. Vitamins - Classification and
functions. Nucleic Acids: DNA and RNA.

Polymers: Copolymerization, some important polymers: natural and synthetic like
polythene, nylon polyesters, bakelite, rubber. Biodegradable and nonbiodegradable
polymers.

Chemical Bonding: (i) lonic bond: General characteristics, types of ions, size
effects, radius ratio rule and itslimitations. Packing of ions in crystals.Born-Landé
equation with derivation and importanceofKapustinskii expression for lattice
energy.Madelung constant, Born-Haber cycle and itsapplication, Solvation energy.

(inCovalent bond: Lewis structure, Valence Bond theory (Heitler-London
approach).Energetics of hybridization, equivalent and non-equivalent hybrid orbitals.
Bent’s rule,Resonance and resonance energy, Molecular orbital theory. Molecular
orbital diagrams ofdiatomic and simple polyatomic molecules N2, O2, C2, B2, F2, CO,
NO, and their ions; HCI,BeF2, CO2, (idea of s-p mixing and orbital interaction to be
given). Formal charge, Valenceshell electron pair repulsion theory (VSEPR), shapes
of simple molecules and ions containing one pairs and bond pairs of electrons,
multiple bonding (o and 1 bond approach) and bondlengths.Covalent character in
ionic compounds, polarizing power and polarizability.Fajan’s rules and

consequences of polarization. lonic character in covalent compounds: Bond moment
and dipole moment. Percentage ioniccharacter from dipole moment and
electronegativity difference.(iii) Metallic Bond: Qualitative idea of valence bond and
band theories. Semiconductors andinsulators, defects in solids.(iv) Weak Chemical
Forces: van der Waals forces, ion-dipole forces, dipole-dipoleinteractions, induced
dipole interactions, Instantaneous dipole-induced dipole interactions.Repulsive forces,
Hydrogen bonding (theories of hydrogen bonding, valence bond treatment)Effects of
chemical force, melting and boiling points, solubility energetics of dissolutionprocess.



Solid state: Nature of the solid state, law of constancy of interfacial angles, law of
rational indices, Millerindices, elementary ideas of symmetry, symmetry elements and
symmetry operations,qualitative idea of point and space groups, seven crystal
systems and fourteen Bravaislattices; X-ray diffraction, Bragg's law, a simple account
of rotating crystal method andpowder pattern method. Analysis of powder diffraction
patterns of NaCl, CsCl and KCI.

Chemical Thermodynamics: Concepts of System and types of systems,
surroundings, work, heat, energy, extensive and intensive properties, state functions.
First law of thermodynamics -internal energy and enthalpy, heat capacity and specific
heat, measurement of AU and AH, Hess's law of constant heat summation, enthalpy
of bond dissociation, combustion, formation, atomization, sublimation, phase
transition, ionization, solution and dilution. Second law of Thermodynamics (brief
introduction). Introduction of entropy as a state function, Gibb's energy change for
spontaneous and non- spontaneous processes, criteria for equilibrium. Third law of
thermodynamics (brief introduction).

Stereochemistry: Fischer Projection, Newmann and Sawhorse Projection formulae
and their interconversions;Geometrical isomerism: cis—trans and, syn-anti isomerism
E/Z notations with C.I.P rules.Optical Isomerism: Optical Activity, Specific Rotation,
Chirality/Asymmetry, Enantiomers,Molecules with two or more chiral-centres,
Distereoisomers, meso structures, Racemicmixture and resolution. Relative and
absolute configuration: D/L and R/S designations.Chemistry of Aliphatic Hydrocarbons

Carbon-Carbon sigma bonds,Chemistry of alkanes: Formation of alkanes, Wurtz
Reaction, Wurtz-Fittig Reactions, Freeradical substitutions: Halogenation -relative
reactivity and selectivity.

Carbon-Carbon pi bonds: Formation of alkenes and alkynes by elimination
reactions, Mechanism of E1, E2, Elcb,reactions. Saytzeff and Hofmann
eliminations.Reactions of alkenes: Electrophilic additions their mechanisms
(Markownikoff/  AntiMarkownikoff — addition), mechanism of oxymercuration-
demercuration, hydroborationoxidation, ozonolysis, reduction (catalytic and chemical),
syn and anti-ydroxylation(oxidation). 1,2-and 1,4-addition reactions in conjugated
dienes and, Diels-Alder reaction;Allylic and benzylicbromination and mechanism, e.g.
propene, 1-butene, toluene, ethylbenzene.

Reactions of alkynes: Acidity, Electrophilic and Nucleophilic additions. Hydration to
formcarbonyl compounds, Alkylation of terminal alkynes.

Acids and Bases: Bronsted-Lowry concept of acid-base reactions, solvated proton,
relative strength of acids,types of acid-base reactions, levelling solvents, Lewis acid-
base concept, Classification ofLewis acids, Hard and Soft Acids and Bases (HSAB)
Application of HSAB principle.

Alcohols, Phenols, Ethers and Epoxides:



Alcohols: preparation, properties and relative reactivity of 1°, 2°, 3° alcohols, Bouvaelt-
BlancReduction; Preparation and properties of glycols: Oxidation by periodic acid and
leadtetraacetate, Pinacol-Pinacolone rearrangement;

Phenols: Preparation and properties; Acidity and factors effecting it, Ring
substitutionreactions, Reimer-Tiemann and Kolbe’s—Schmidt Reactions, Fries and
Claisenrearrangements with mechanism;Ethers and Epoxides: Preparation and
reactions with acids. Reactions of epoxides withalcohols, ammonia derivatives and
LiAIH4

Carbonyl Compounds: Structure, reactivity and preparation;Nucleophilic additions,
Nucleophilic addition-elimination reactions with ammonia, derivatives with mechanism;
Mechanisms of Aldol and Benzoin condensation, Knoevenagel condensation, Claisan-
Schmidt, Perkin, Cannizzaro and Wittig reaction, Beckmann andBenzil-Benzilic acid
rearrangements, haloform reaction and Baeyer Villiger oxidation, asubstitution
reactions, oxidations and reductions (Clemmensen, Wolff-Kishner, LiAIH4,NaBH4,
MPV, PDC and PGC);Addition reactions of unsaturated carbonyl compounds: Michael
addition.Active methylene compounds: Keto-enoltautomerism. Preparation and
synthetic applicationsof diethyl malonate and ethyl acetoacetate.

Phase Equilibria: Concept of phases, components and degrees of freedom,
derivation of Gibbs Phase Rule fornonreactive and reactive systems; Clausius-
Clapeyron equation and its applications to solidliquid, liquid-vapour and solid-
vapourequilibria, phase diagram for one component systems,withapplications.Phase
diagrams for systems of solid-liquid equilibria involving eutectic, congruent
andincongruent melting points, solid solutions.Three component systems, water-
chloroform-acetic acid system, triangular plots.

Binary solutions: Gibbs-Duhem-Margules equation, its derivation and applications
tofractional distillation of binary miscible liquids (ideal and nonideal), azeotropes, lever
rule,partial miscibility of liquids, CST, miscible pairs, steam distillation.Nernst
distribution law: its derivation and applications.

Surface chemistry and Catalysis: Types of catalyst, specificity and selectivity,
mechanisms of catalyzed reactions at solidsurfaces; effect of particle size and
efficiency of nanoparticles as catalysts.Enzymecatalysis,Michaelis-Menten
mechanism, acid-base catalysis. Physical adsorption, chemisorption, adsorption
isotherms.nature of adsorbed state.

s-Block Elements (Alkali and Alkaline Earth Metals)

Group 1 and Group 2 Elements General introduction, electronic configuration,
occurrence, anomalous properties of the first element of each group, diagonal
relationship, trends in the variation of properties (such as ionization enthalpy, atomic
and ionic radii), trends in chemical reactivity with oxygen, water, hydrogen and
halogens, uses. Preparation and Properties of Some Important Compounds: Sodium



Carbonate, Sodium Chloride, Sodium Hydroxide and Sodium Hydrogencarbonate,
Biological importance of Sodium and Potassium. Calcium Oxide and Calcium
Carbonate and their industrial uses, biological importance of Magnesium and Calcium

p -Block Elements 14 Periods
General Introduction to p -Block Elements

Group 13 Elements: General introduction, electronic configuration, occurrence,
variation of properties, oxidation states, trends in chemical reactivity, anomalous
properties of first element of the group, Boron - physical and chemical properties,
some important compounds, Borax, Boric acid, Boron Hydrides, Aluminium: Reactions
with acids and alkalies, uses.

Group 14 Elements: General introduction, electronic configuration, occurrence,
variation of properties, oxidation states, trends in chemical reactivity, anomalous
behaviour of first elements. Carbon-catenation, allotropic forms, physical and chemical
properties; uses of some important compounds: oxides. Important compounds of
Silicon and a few uses: Silicon Tetrachloride, Silicones, Silicates and Zeolites, their
uses.

Coordination Chemistry: Werner's theory, valence bond theory (inner and outer
orbital complexes), electroneutralityprinciple and back bonding. Crystal field theory,
measurement of 10 Dq (Ao), CFSE in weakand strong fields, pairing energies, factors
affecting the magnitude of 10 Dq (Ao, At).Octahedral vs. tetrahedral coordination,
tetragonal distortions from octahedral geometryJahn-Teller theorem, square planar
geometry. Qualitative aspect of Ligand field and MOTheory.

IUPAC nomenclature of coordination compounds, isomerism in coordination
compounds.Stereochemistry of complexes with 4 and 6 coordination numbers.
Chelate effect,polynuclear complexes, Labile and inert complexes.

Bioinorganic Chemistry: Metal ions present in biological systems, classification of
elements according to their actionin biological system. Geochemical effect on the
distribution of metals.Sodium / K-pump,carbonic anhydrase and carboxypeptidase.
Excess and deficiency of some trace metals.Toxicity of metal ions (Hg, Pb, Cd and
As), reasons for toxicity, Use of chelating agents inmedicine.lron and its application in
bio-systems, Haemoglobin; Storage and transfer of iron.

Electrochemistry: Quantitative aspects of Faraday’s laws of electrolysis, rules of
oxidation/reduction of ionsbased on half-cell potentials, applications of electrolysis in
metallurgy and industry.Chemical cells, reversible and irreversible cells with
examples.Electromotive force of a celland its measurement, Nernst equation;
Standard electrode (reduction) potential and itsapplication to different kinds of half-
cells. Application of EMF measurements in determining(i) free energy, enthalpy and
entropy of a cell reaction, (ii) equilibrium constants, and (iii) pHvalues, using hydrogen,
guinone-hydroquinone, glass and SbO/Sb203 electrodes.Concentration cells with and



without transference, liquid junction potential; determination ofactivity coefficients and
transference numbers. Qualitative discussion of potentiometrictitrations (acid-base,
redox, precipitation).

Electrical & Magnetic Properties of Atoms and MoleculesBasic ideas of electrostatics,
Electrostatics of dielectric media, Clausius-Mosottiequation,Lorenz-Laurentz equation,
Dipole moment and molecular polarizabilities and theirmeasurements. Diamagnetism,
paramagnetism, magnetic susceptibilty and its measurement, molecular
interpretation.

Molecular Spectroscopy: Interaction of electromagnetic radiation with molecules and
various types of spectra; BornOppenheimerapproximation.Rotation spectroscopy:
Selection rules, intensities of spectral lines, determination of bond lengths of diatomic
and linear triatomic molecules, isotopic substitution.Vibrational spectroscopy: Classical
equation of vibration, computation of force constant,amplitude of diatomic molecular
vibrations, anharmonicity, Morse potential, dissociationenergies, fundamental
frequencies, overtones, hot bands, degrees of freedom for polyatomicmolecules,
modes of vibration, concept of group frequencies. Vibration-rotationspectroscopy:
diatomic vibrating rotator, P, Q, R branches.Raman spectroscopy: Qualitative
treatment of Rotational Raman effect; Effect of nuclearspin, Vibrational Raman
spectra, Stokes and anti-Stokes lines; their intensity difference, ruleof mutual
exclusion.Electronic spectroscopy: Franck-Condon principle, electronic transitions,
singlet and tripletstates, fluorescence and phosphorescence, dissociation and
predissociation, calculation ofelectronic transitions of polyenes using free electron
model.Nuclear Magnetic Resonance (NMR) spectroscopy: Principles of NMR
spectroscopy, Larmorprecession, chemical shift and low resolution spectra, different
scales, spin-spin coupling andhigh resolution spectra, interpretation of PMR spectra of
organic molecules.Electron Spin Resonance (ESR) spectroscopy: Its principle,
hyperfine structure, ESR of simple radical.



