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1.1

1.2

1.3

1.4

1.5

T T qaraR (& 7EF )

1.1.1 faegehl I FFE=ET ATTHT

1.1.2 A9TAHT AT, BT, AASIEA, THE GTehice drd T Jra+

1.1.3 faair foeprar, Sfaer fafawrdn, Seamy afvads, ardmERe, sS=@er T s

e & oS )

1.2.1 fqeas He@qul Uqelad gedrhd

1.2.2 FATSRT ITA, HAHTA T ATEHF AITAB! AT T Heeaqul gaT
AN FHATF FTET T MAAGEIT (% FGF )

1.3.1 AHTAT FHTSTHT J=ead g, TRFIRT, ATHIIST Hedl T AT, SIS, AT T &R
1.3.2 GaUTHe [qeTe T Sarerel Giaer
1.3.3 FYTAHT TEHF, YTRRTF T AT AT TAT 9T JOMAT FET ATARTL

i a7 (% S )

1.4.1 nfds qRT=Fes (AMIF dig, F AMCT/TMETT IcAeHA, Tid SAlch A, TR
Trer, faywor, Jefirte R, SR gEEn)

1.4.2 TIAHT H, IUN, TR, T, ATAATT, G=R, 16T, W, @l I aqr
ferrctept srarean

1.4.3 FvRIftaa e, IefiTer AT S5fTe ARIHT quT gratg gereawor

ARG W9 T I qHAMNISF TararT & 3SF )

1.5.1 Fg<h g /9 (UNO) ¥ ITHeT T, ¥ Jaa gi+aa (EU), | (SAARC)

1.5.2 fava o, wRrarelr faewm §@, whrare qatar @ 5% (AlB), fava wmr
ST (WTO)

1.5.3 TftaT ¥ AvaRIfaT Hecdsl HATHIE TaAT qIT A=y Tierare

1.5.4 9TIehl Fid, SOTeehl HEH @Il ATASTAT, Jard @rarar g<ar=, World Water
Council, International Water Association =T STl

I Afgd TqE0r (General Mental Ability Test) (R0 =€)

2.1

2.2

2.3

Verbal reasoning : series, analogy, classification, coding-decoding, matrices,
direction and distance sense test, ranking order, assertion and reason, logical
reasoning and analytical ability (6 Marks)
Non-verbal reasoning : series, analogy, classification, venn diagrams, matrices,
figure formation and analysis, water and mirror images, cube and dice (6 Marks)
Quantitative reasoning : arithmetical reasoning/operation, percentage, fraction,
decimal, ratio, average, profit and loss, date and calendar, time and work, data
interpretation - charts, graphs, tables, data sufficiency (8 Marks)
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3.3 FAUTAHT ArsTATag faeh| T =Ml ATdiges ArSTar
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3.Y Tair faspraept sraEmn qor AaTerHT faR faeTaeT waATe T S
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Physical Chemistry

1.1  lonic Equilibrium and Electrochemistry: 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, e.m.f. of a cell, Nernst equation,
glass electrode, ion selective electrode and their applications, photo electrochemical
and fuel cells

1.2 Chemical Kinetics: 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, Fast reaction, techniques to study fast reaction,
Enzyme catalyzed reaction, Diffusion controlled reaction in solution Kinetic salt
effect

1.3 Thermodynamics: Statistical treatment of entropy, Entropy change in physical and
chemical change, free energy change for reaction, Gibbs Helmholtz equation.
Thermodynamic criteria of equilibrium, chemical potential, partial molar quantities,
Boltzmann distribution law

1.4  Spectroscopy: Electromagnetic radiation, origin of molecular spectra, types of
molecular spectra: Rotational spectra, vibrational spectra, vibrational rotational
spectra, Electronic spectra.

1.5 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

Inorganic chemistry

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,
Buckminsterfullerene, Noble gas compounds, Non aqueous solvents, Protic and
non-protic solvents, Reactions of NHz and SO>

2.2 Molecular orbital theory, molecular orbital, LCAO approximation, valence bond
theory for simple homonuclear diatomic molecules/ions

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, spectrochemical series,
Nepelausetic effect, Jahn Teller effect, Evidence for adjusted crystal field theory

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

2.5 Radioactivity and nuclear reactions, 14C dating, tracer technique, radiochemical
metallocenes analysis
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Analytical chemistry

3.1

3.2

3.3

3.4

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

Principle and applications of atomic absorption spectroscopy, flame photometry,
Aviva spectrophotometry; Nuclear Magnetic Resonance, Infrared Spectroscopy,
Mass spectroscopy, emission spectroscopy

Principle and applications of potentiometry, ion selective electrodes, pH
measurement, polarography, amperometry, electrogravimetry and conductometry
Gravimetric and volumetric analysis: Pretechogran roumetric and gravimetric
analysis, uses of adsorption indicators, types of titration and use of suitable
indicators, use of Redox indicator, metal ion indicator, use of common organic
reagents in gravimetric analysis

Organic Chemistry

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

General: Tetra-covalency and catenation property of carbon, classification of
organic compounds, functional groups and homologous series, empirical formula.
Molecular formula, structural formula and contracted formula, structural
isomerism, stereoisomerism, detection of N.S. and halogens by Lassagne's test
Nomenclature: Common names and IUPAC rules of naming of organic compounds
Preliminary ldea of Reaction Mechanism: Homolytic and herterolytic fission,
electrophiles, nucleophiles, free-radicals, carbocations, carboanions, inductive
effect, hyper-conjugation

Hydrocarbons: Aliphatic, aromatic, saturated and unsaturated hydrocarbons, quality
of gasoline, octane number and gasoline additive, characteristics of aromatic
compounds, Huckel's rule, structure of benzene, isomerism and orientation of
benzene derivatives

Properties and Uses: Haloalkanes and chlorobenzene, alcohols and phenol.
Aldehydes and ketones, amines and aniline, nitrobenzene and nitroalkane
Molecules of Life: Carbohydrates: classification, structure of glucose and fructose,
function of carbohydrates, Protein: amino acid and their functions, essential and
non-essential amino-acids, peptide linkage, Nucleic acid, basic components of
nucleic acid, difference between RNA and DNA, biological Function of nucleic
acid: Lipids: difference between fats and oils, function of lipid Enzymes: enzymes
and their functions

Chemistry in Service to Mankind: Polymers; natural and synthetic polymers. PVC,
polyethene, polystyrene, Teflon, nylon-66, Bakelite; Dyes definition, natural and
synthetic dyes; Fertilizers, chemical and organic fertilizers, fertilizer as pollutants;
Drugs names and uses of some common drugs (brufen, morphine, phenacetin,
aspirin, paracetamol, penicillin, chloramphenicol, sulphadiazine, lysergic acid),
Pesticides: DDT, BHC, malathion, paruthion and their uses

Introduction of Green Chemistry: Basic principle of green chemistry, green catalyst
(phase transfer catalyst)
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Laboratory Management and Applied Chemistry

5.1

5.2

5.3

5.4

5.5

5.6

General idea of safety precautions in the laboratory, care and maintenance of

laboratory equipment

Application of good laboratory practice and 1SO concepts in the quality

management

Soil, sediments and rock analysis:

5.3.1 Soil texture and organic matter in soil

5.3.2 Cu, Ph. Zn & Ag in soil, sediments and rock

5.3.3 Acid insoluble matter, loss on ignition, CaO, MgO, total oxide (FeO, Alumina
and Silica limestone, dolomite and magnesite)

Water, wastewater and air analysis

5.4.1 BOD, COD, dissolved oxygen, alkalinity, ammonia, nitrite, nitrate, chloride,
phosphate, sulfate, iron, manganese, arsenic and other toxic metals in water
and wastewater.

5.4.2 PM. TSS, SO2, CO, CO2, NO, in air

Food, food products and feed analysis

5.5.1 Proximate analysis (moisture, protein, fat and carbohydrate) of food, food
products and feed

5.5.2 Color detection in food and food products

5.5.3 Simple chemical methods (quick test) for detection of food adulteration

5.5.4 General concept of Pesticide and pesticide residue analysis in water, soil and
foodstuff

Role of chemists in Environmental Impact Assessment

Microbiology

6.1

6.2

6.3

6.4

Introduction, classification, structure, physiology and identification of common

water borne pathogens, water-borne diseases, prevention and their control

Water Microbiology

6.2.1 Overview on sources of surface and ground water and its characters

6.2.2 Growth and survival of microorganisms in fresh water environments

6.2.3 Effects of light, hydrostatic pressure, turbidity, inorganic and organic
constituents on aquatic microorganisms

Water Pollution

6.3.1 Sources of pollution of river and water bodies and consequences

6.3.2 Types of pollutants

6.3.3 Analytical and removal methods

Water Treatments

6.4.1 Principle and procedures of small scale water purification system

6.4.2 Principle, procedures technologies of treatment of Urban Water Supply
System Sedimentations, Coagulation/Flocculation, Filtration and Disinfection
process and different chemicals used in these processes
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6.5

6.6

6.7
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Drinking Water Quality Control

6.5.1 Quality control, quality assurances systems and Hazard Analysis and Critical
Control Points (HACCP) concept

6.5.2 Drinking water related regulators agencies in Nepal

6.5.3 National and international conventional water quality standards, WHO
(Drinking Water Quality Guidelines), National Drinking Water Quality
Standard (NDWOS)

Water Quality Analysis : Principle and procedures of microbiological and

physiochemical analysis of water

6.6.1 Microbiological parameters

6.6.2 Physiochemical parameters

6.6.3 Inorganic parameters including heavy metals

6.6.4 Organic compounds and pesticides

Instrumentation

6.7.1 Working principle, instrumentation and application of phase contract and
electron microscopes

6.7.2 Principles types and uses of centrifugation technique and electrophoreses
techniques

6.7.3 Principles types and wuses of chromatography techniques (paper
chromatography, thin layer chromatography, gas liquid chromatography, high
performance liquid chromatography
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