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Paper IV: – Law (010)
1.
General Principles and Concept of Law
1.1
Understanding of Law
1.1.1 Definition of Law
1.1.2 Purpose and Functions of Law
1.1.3 Classification of Law
1.2
The Concept of Justice and Rule of Law
1.2.1 Meaning of Justice and Access to Justice
1.2.2 Kinds of Justice
1.2.3 Rule of Law
1.3
Rights and Duties: Meaning and Kinds
1.4
Obligation and Liability: Meaning and Kinds
1.5
Meaning of Person and Personality
1.5.1 Natural and Legal Person
1.5.2 Corporate Personality
1.6
Concept of Ownership and Possession
2.
Constitutional and Administrative Law
2.1
Meaning and Understanding of Constitution
2.2
Historical Development of Constitutional Law in Nepal
2.3
Basic Features of Constitution
2.3.1 Guiding Principles
2.3.2 Fundamental Rights and Constitutional Remedy
2.3.3 Special Provisions (for advancement of empowerment-women, children and other
marginalized group)
2.3.4 Directive Principles and State Policies
2.3.5 Constitutional Bodies
2.4
Meaning and Understanding of Administrative Law
2.5
Principle of Separation of Power and Check and Balance
2.6
Delegated Legislation and its Limitation
2.7
Judicial Authority of Administrative bodies
2.8
Relationship between Administrative Law and Constitutional Law
2.9
Principle of Natural Justice
3.
International Law, Human Rights and Inter-Governmental Organizations
3.1
Sources of International Law
3.2
Rights of Landlocked Countries
3.3
Extradition
3.3.1 Conditions of Extradition
3.3.2 Extradition Laws and Procedures in Nepal
3.4
Mutual Legal Assistance (MLA)
3.4.1 Scope and Importance of MLA
3.4.2 MLA Laws and Procedures in Nepal
3.5
Meaning and Understanding of Treaty
3.5.1 Treaty making procedures (Signature, Ratification and Accession)
3.5.2 Declaration and Reservation
3.5.3 Domestication of Treaties in Nepal
3.5.3.1 Constitutional Provision
3.5.3.2 Treaty Act
3.6
Universal Declaration of Human Rights and its salient Features
3.7
Basic knowledge on some Core UN Human Rights Conventions to which Nepal is a
party:
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3.7.1 International Covenant on Civil and Political Rights (ICCPR)
3.7.2 International Covenant on Economic, Social and Cultural Rights (ICESCR)
3.7.3 Convention on the Elimination of All forms of Discrimination Against Women
(CEDAW)
3.7.4 Convention on the Elimination of All forms of Racial Discrimination
3.7.5 Convention on the Rights of the Child (CRC)
3.7.6 Convention on the Rights of Persons with Disabilities (CRPD)
3.7.7 Convention Against Torture (CAT), other Cruel, Inhuman or Degrading
Treatment or Punishment
3.8
Role of National Human Rights Institutions in Nepal (Constitutional and Statutory
Provisions)
3.8.1 National Human Rights Commission
3.8.2 National Women's Commission
3.8.3 Dalit Commission
3.9
Intergovernmental Organizations
3.9.1 United Nations Organs and Agencies
3.9.1.1 General Assembly (GA)
3.9.1.2 Security Council (SC)
3.9.1.3 International Court of Justice (ICJ)
3.9.1.4 Economic and Social Council (ECOSOC)
3.9.1.5 International Labour Organization (ILO)
3.9.1.6 Human Rights Council (HRC)
3.9.1.7 UN Women
3.9.2 Others
3.9.2.1 International Criminal Court (ICC)
3.9.2.2 International Committee of Red Cross and Red Crescent (ICRC)
3.9.2.3 South Asian Association for Regional Cooperation (SAARC)
3.9.2.4 AALCO
4.
Procedural Law
4.1
Meaning of Procedural Law
4.2
Difference between Substantive and Procedural Laws
4.3
Kinds of Procedures
4.3.1 General Procedures (Muluki Ain, 2020)
4.3.2 Summary Procedures (Summary Procedures Act, 2028)
4.3.3 Special Procedures (Special Court Act 2059)
4.3.4 Writ Procedures
4.4
Basic Elements and Principles of Procedural Law
4.4.1 Limitation and laches
4.4.2 Jurisdiction
4.4.3 Locus Standi
4.4.4 Res Judicata
4.4.5 Natural Justice
4.4.6 Alternative Dispute Resolutions (ADR): Mediation and Arbitration
4.4.7 Legal Aid and Amicus Curie
4.5
Jurisdiction
4.5.1 District Court
4.5.2 Appeal Court
4.5.3 Supreme Court
5.
Criminal and Civil Law
5.1
Criminal Laws
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Paper IV: – Microbiology (011)
History and Development of Microbiology and Microbial World
1.1 Concept of the microbial world, differential characteristics of prokaryotic and eukaryotic
microorganism, determinative characteristics of bacteria, viruses, fungi and protozoan
parasites
1.2 Scope and application of microbiology, beneficial and harmful roles of microorganism,
important discoveries related to development of microbiology, discovery of microscope,
spontaneous generation theory, germ theory of disease and recent discoveries
Fundamental Biochemistry for Microbiology
2.1 Chemical reaction- anabolic and catabolic reactions, role of enzymes and biomolecules,
types of bond in biomolecules, important biomolecules and their general properties and
biological functions in microorganism i.e. carbohydrate, protein, lipids, nucleic acids, DNAstructure and function, RNA- types and function, pH and buffer, qualitative and quantitative
estimation of carbohydrates lipids and fatty acids, amino acids and protein
2.2 Determination of acid value, saponification value, iodine number, Ninhydrin test, Biuret test,
Xanthoproteic test, Caesin estimation in milk, protein precipation, separation of amino acids
by paper chromatography, separation and identification of sugars, amino acids and lipids by
thin layer chromatography, protein estimation by Folin-lowrey method
Classification, Nomenclature, Characteristics, Physiology and Growth of Bacteria
3.1 Application of microscopy in microbiology, working principle, application and
instrumentation of compound microscope, phase contrast microscope, SEM and TEM, types
of staining for bacterial identification and nature of dyes- simple staining, Gram's staining,
negative staining, Flegella staining, spore staining and capsule staining and Ziehl Neelson
staining
3.2 Basis of classification, nomenclature and characterization of bacteria according to Bergey's
manual of systematic bacteriology
3.3 Morphological characteristics of bacterial cell and fine structure and function of cell
organelles, general characteristics of common gram negative and gram positive bacteria,
nutritional types of bacteria - photolithotrophic, chemolithotrophic, photoorganotrophic,
chemoorganotrophic, entry of nutrients, passive and active transport
3.4 Microbial growth, growth curve, factors affecting the growth, measurement of the bacterial
growth and generation time calculation
Isolation, Enumeration, Identification and Typing of Bacteria
4.1 Types of bacteriological culture medium, techniques of isolation and enumeration of bacteria
- streak plate technique, pour plate technique, spread plate technique, MF, MPN, DMC,
methods of anaerobiosis and anaerobic of culture of bacteria, methods of culture
maintenance
4.2 Biochemical testing of bacteria - catalase test, oxidase test, urease test, sugar fermentation,
indole test, MR test, VP test, TSI test, nitrate reduction test, starch hydrolysis, lipid
hydrolysis, protein hydrolysis, techniques of motility determination and micrometry, bio
typing, sero typing, phage typing and molecular typing methods
4.3 Principles of laboratory safety, decontamination and disposal of infected materials, concept
of biosafty level, importance of aseptic techniques in microbiology, principles of sterilization
and disinfection, control of micro-organisms by temperature, irradiation, ultrasonication,
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filtration, chemicals, antibiotics and other chemotherapeutic agents, working principle of hot
air oven, autoclave, incubator, UV safety hood and spectrophotometer
5.
Microbial Metabolism and Microbial Genetics
5.1

6.

7.

8.

Microbial metabolism: concept of enzyme regulation in prokaryotic and eukaryotic organism, lac
operon, metabolism of carbohydrate and ATP production, mechanism and significance of
glycolysis, TCA cycle, fermentative pathways and electron transport system
5.2 Microbial Genetics: prokaryotic genome, genetic code, plasmids, concepts of bacterial and viral
genetics and role of RNA & DNA, bacterial recombination- transformation, conjugation &
transduction
Viruses: General structure, properties and classification schemes of animal virus and bacteriophage,
virus cell interactions and viral replication, techniques of cultivation, medical importance properties,
isolation, identification, enumeration and rescue of common RNA and DNA viruses

Eukaryotic microorganism
7.1 Structure, classification and general Properties of fungi, techniques of isolation,
morphological identification and enumeration of common yeast and mold
7.2 Structure, lifecycle and general properties of common medically important fungi and
Protozoan and helminthic parasites: Candida spp., Cryptococcus spp., Histoplasma spp.,
Aspergillus spp., malarial parasite, Giardia spp., Entamoeba spp.,Taenia spp., asacaris and
hook worm
Microbial biotechnology
8.1 Scope and applications microbial biotechnology, risk and hazards of biotechnology
8.2 Techniques of plant tissue culture, mushroom culture, types and potentials of
microorganisms as biofertilizers Isolation and characterization of rhizobium, azotobacter and
mycorhiza
8.3

8.4

9.

Types of Fermentation - solid state fermentation, submerged state fermentation, fermenter
designs, concept of fermentation, microbiology of lactic acid bacteria and their applications in
dairy industries, meat and meat product industries, bakery and beverage industries, for SCP
production and as probiotics, screening of wine yeast, industrial production process of beer, wine,
ethanol, and acetic acid, techniques of milk pasteurization, microbiology of production of cheese,
yogurt and ice-cream and improvised dairy products, industrially important enzymes and
producing microorganisms, advantage of microbial enzymes, isolation screening and
characterization of enzyme producing microorganisms and production, extraction, purification
and estimation of proteases, amylases, chitinase, pectinase and other industrially important
enzymes
Concept of genetic engineering, scope and applications, technique of gene manipulation,
outline of gene cloning
Safety measures: principles of laboratory safety, principle and methods of sterilization and
disinfections, decontamination and disposal of infected materials, concept of bio-safety level

Health and Disease in relation to Microbiology
9.1

9.2

Normal microbial flora of human body, concept of host parasite relationship, commensal and
pathogenic bacteria, primary and opportunistic bacterial pathogens, virulence factor of bacterial
pathogens, host parasite relationship, concept of infection and immunity, hyper sensitivity and
immuno deficiency, antigen and immunogens, Antibodies and immunoglobulins
Common pathogenic bacteria and associated diseases: microbiology of causative organism,
laboratory diagnosis, prevention and control of diseases related to E.coli, Klebsiella spp.,
Salmonella spp., Shigella spp., Vibrio spp., Staphylococcus spp., Mycobacterium tuberculosis,
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9.3

9.4

10.

types of antibiotics, their mode of actions and spectrum, antibiotic resistance development in
bacteria, antibiotic susceptibility testing of bacteria by Kirby-Bauer disk diffusion technique
Common pathogenic virus and associated diseases: microbiology of causative organism,
laboratory diagnosis, prevention and control of polio, Japanese encephalitis, dengue, measles,
influenza, HIV, rabies virus, emerging viral diseases and principle of viral vaccine production
and antiviral therapy
Safety measures: principles of laboratory safety, principle and methods of sterilization and
disinfections, decontamination and disposal of infected materials, concept of bio-safety level

Microbial Ecology
10.1 Component of microbial ecology, role of microorganisms in ecosystem, food chain, energy
relations in ecosystem, microbial interactions, microbial flora of aquatic and terrestrial
environment
10.2 Types of microbial interactions, mutualism, symbiosis, amensalism, predations, parasitisms,
microbes in extreme environment, types of microorganism and survival mechanisms in extreme
temperature, pH, osmotic pressure and salinity,
10.3 Role of microorganism in biogeochemical cycles: nitrogen cycle, carbon cycle, sulphur cycle,
phosphorous cycle and other cycles of bio-elements

11.

Microbiology of Water, Waste Water, Solid Waste and Air
11.1 Water microbiology and water pollution: distribution of microorganism in surface water and
ground water, drinking water microbiology, sources of water pollution and types of pollutants
and health consequence, microbiological and physicochemical parameters of water quality, fecal
pollution indicator bacteria, methods of water treatment
11.2 Microbiology of waste water: composition of sewage and industrial effluents; preliminary,
secondary and advanced treatment of sewage; types and role microorganisms in sewage
treatment, sludge treatment
11.3 Microbiology of solid waste: types, composition and microbiology of municipal solid waste,
methods of collection, transportation and disposal of solid waste and associated occupational and
environmental hazards, microbiology of composting
11.4 Air microbiology and air pollution: types and health consequences of air pollution, sources of air
pollution, fate of microorganisms in atmosphere, monitoring of air pollution, control of air
pollution

12.

Soil and Agriculture Microbiology
12.1 Microbiology of methanogenic microorganism and biogas production
12.2 Biodegradation of soil pollutants and role of microorganisms in degradation of pesticides and
xenobiotics
12.3 Biodegradation of agricultural wastes and role of bacteria and fungi in enzymatic degradation of
cellulose, hemicellulose, starch, pectin and chitin
12.4 Soil microorganisms their role in agriculture: bacteria, fungi, actinomycetes and cyanobacteria,
factors influencing their growth and activities, rhizospheric and phyllospheric microorganisms,
role of microorganisms as biofertilizer and in crop production

13.

Microbiology of Food, Food Perseveration and Food Poisoning
13.1 Primary sources of food contamination; types, characteristics and physiology of facultative
anaerobic and anaerobic bacteria, molds, yeasts; factors affecting microbial growth in food:
intrinsic parameters, extrinsic parameters
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Paper IV: – Physics (012)
1. Mechanics
1.1 Gravitation: Gravitational field and potential, gravitational self-energy, motion of variable mass,
motion of rockets
1.2 Oscillatory Motion: Simple harmonic oscillation, energy of a harmonic oscillator, spring and
mass system, simple and compound pendulum, torsional pendulum, Helmholtz resonator,
oscillation of two masses connected by a spring, normal modes, N coupled oscillators, damped
and forced harmonic oscillator, power dissipation, quality factor, transient and steady states,
power absorption
1.3 Elastic Properties: Interrelation between elastic constants, twisting couple, bending moment,
cantilever, supported beams
1.4 Fluid Mechanics: Equation of continuity, Bernoulli’s theorem, viscosity, Poiseulle’s law,
Reynold’s number
1.5 Motion in Central Force Field: Two body problem and the reduced mass, equation of orbits,
Kepler’s laws of planetary motion
1.6 Collision: Collision in laboratory and center of mass systems, scattering cross section,
Rutherford scattering
1.7 Lagrangian Formulation: Constraints, generalized co-ordinates, D’Alembert’s principle,
Langrange’s equation, cyclic coordinates
1.8 Inertial and Non-inertial Frames: Translating and rotating co-ordinate systems, Coriolis effect,
Foucault pendulum
1.9 Rigid Bodies: General theorems of moment of inertia, calculation of moment of inertia of
symmetrical objects, energy of rotation; Euler’s theorem, Euler angles, angular momentum and
kinetic energy, the inertia tensor, Euler’s equation of motion, torque free motion, symmetrical
top
1.10 Relativity: Galilean invariance, Galilean transformations, Michelson-Morley experiment,
Lorentz transformation, length contraction, time dilation, velocity addition, relativistic mass,
mass-energy relation, relation between momentum and energy
2. Thermodynamics
2.1 Laws of Thermodynamics: Concept of work, internal energy and thermodynamical processes,
Carnot’s theorem, entropy changes, entropy and second law, triple point, thermodynamic
potentials, Maxwell’s thermodynamic relations
2.2 Ideal and Real Gases: Joule’s law for perfect gas, van der Waals equation, critical constants,
thermodynamics of refrigeration, cooling in Joule-Thomson expansion, Boyle’s temperature,
temperature of inversion
2.3 Transport Phenomenon: Mean free path, viscosity, thermal conductivity, diffusion, Brownian
motion
2.4 Black Body Radiation: Kirchoff’s law, pressure of radiation, pressure of diffusive radiation,
Stefan-Boltzmann’s law, Wien’s displacement law, Planck’s radiation law
2.5 Statistical Mechanics: Phase space, microstate and macrostates, ensemble, entropy and
thermodynamical probability, fundamental postulates of statistical mechanics, Maxwell’s
distribution law of velocities, Maxwell-Boltzmann statistics, law of equipartition of energy,
Bose-Einstein and Fermi-Dirac statistics, electron in metals, Fermi level and energy
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3. Electricity and Magnetism
3.1 Electrostatic Potential and Field: The electric field, Gauss’s law and it’s applications, electric
dipole, dipole in external electric field, divergence of E, Poisson’s and Laplace’s equations, curl
of E, electrical images, scalar potential
3.2 Electrostatic Field in Dielectric: Electric polarization, electrostatic fields in dielectric media,
Gauss’s law in a dielectric media, relation of D, E, P and boundary conditions, electric
susceptibility, dielectric constant, molecular field in a dielectric, atomic polarizability, ClausiusMossotti relation, Langevin Debye formula
3.3 Magnetic Properties and Fields: Biot and Savart’s law and its applications, Lorentz force, force
between parallel conductors, Ampere’s circuital law, magnetic dipole, magnetic vector and
scalar potential, magnetization, relation of B, H and M, permeability and susceptibility,
boundary conditions on B and H
3.4 Electromagnetic Induction: Faraday’s law, self and mutual inductions, transformer
3.5 LCR Circuit: LCR circuits with AC and DC sources, resonances in series and parallel circuits,
the quality factor, power factor
3.6 Maxwell’s Electromagnetic Equations: The displacement current, Maxwell’s equations and
electromagnetic wave equations, Poynting theorem and Poynting vector
4. Optics
4.1 Wave Nature of Light: Huygen's wave theory and its application
4.2 Aberration at Spherical Surfaces: Chromatic aberration; astigmatism, Ramsden's and Huygen's
eyepieces
4.3 Interference: Coherence, interference, Fresnel’s biprism, Lloyd’s mirror, thin films, wedge
shape, Newton’s ring, Michelson interferometer, intensity distribution
4.4 Diffraction: Fresnel diffraction: zone plate, circular aperture; Fraunhoffer’s diffraction:
diffraction through a single and double slit, dispersive and resolving power of grating,
microscope and telescope
4.5 Polarization: Plane, circular and elliptically polarized light, double refraction, crystal polarizer,
Malus law, polarization by reflection and scattering, double refraction and Huygen’s
explanation, production and analysis of polarized light, optical activity, Laurent half shade
polarimeter and its applications
4.6 Dispersion and Scattering: Normal and anomalous dispersion, scattering of light
4.7 Lasers: Ruby and He-Ne lasers, Holography
5. Atomic and Nuclear Physics
5.1 Atomic Structure: Rutherford scattering, Bohr’s hydrogen atom, Frank-Hertz experiment,
Sommerfeld non-relativistic atom, space quantization, vector atom model, LS coupling, Pauli’s
exclusion principle
5.2 Fine Structure Spectrum: Fine structure of hydrogen lines, doublet structure of alkali spectrum,
single and triple series of alkaline earth atoms, normal and anomalous Zeeman effect for oneelectron system
5.3 X-rays: Characteristic X-ray spectrum, X-ray diffraction, X-ray spectrometer, fine structure,
Moseley's law and its application
5.4 Properties of the Nucleus: Proton-electron hypothesis, proton-neutron hypothesis, nucleus,
binding energy and nuclear stability, nuclear reactions, Q-value, threshold energy
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5.5 Radioactivity: Half-life and mean life, successive radioactive transformations, equilibrium,
natural radioactive series, alpha, beta and gamma ray spectra, absorption of α particles, theory of
α decay, theory of β-decay
5.6 Interaction of Electromagnetic Radiation with Matter: Absorption, photoelectric effect,
Compton scattering, pair production, measurement of γ-ray energies
5.7 Accelerator and Detectors: Geiger-Müller counter, scintillation counter, cyclotron, betatron,
linear accelerator
5.8 Nuclear Reactors: Fission reactors, critical size, proton-proton chain, carbon-nitrogen cycle,
controlled thermonuclear fusion
5.9 Nuclear Models: Liquid drop model, magic numbers, shell model and its predictions, energy
level scheme
5.10 Elementary Particles: Cosmic rays, meson theory of nuclear forces, classification of elementary
particles and their interactions, conservation laws, quark model
6. Electronics
6.1 Circuit Analysis: Superposition theorem, Thevenin’s and Norton’s theorems, maximum power
transfer theorem
6.2 Diodes: Energy band in semiconductors, diode characteristics, half and full wave rectifiers,
bridge rectifier, R-C filter, Zener diode
6.3 Transistors: PNP and NPN transistors, α and β of transistor, characteristics of CB, CE and CC
amplifiers, input impedance, output impedance, Q-point, bias stabilization, stability factor,
characteristics of FET and UJT
6.4 Amplifiers: R-C amplifier, frequency response, power amplifier, differential and operational
amplifiers, transfer characteristics, inverting and non-inverting mode, common mode rejection
ratio
6.5 Oscillators: Negative and positive feedback, Barkhausen criterion, working principle of Hartley,
Colpitt’s and phase shift oscillators, multivibrators
6.6 Logic gates and Digital Electronics: Decimal, arithmetic and binary numbers, Boolean algebra
and de-Morgan’s theorem, logic gates, flip-flops, half adders and full adders
7. Solid State Physics
7.1 Crystals: The crystalline types of solid, lattice translational vector, symmetry operations, basis
vector, fundamental types of lattices, Miller indices, simple crystal structures, X-ray diffraction,
Bragg’s law, Laue method, Brillouin zone, reciprocal lattice, equilibrium lattice constant, ionic,
covalent, metallic and hydrogen bonding, lattice energy, dislocations, slip
7.2 Lattice Dynamics: Lattice vibration, phonon spectrum, lattice specific heat capacity, Dulong and
Petits relation, Einstein theory, Debye’s theory
7.3 Free Electron Theory: Density of states, Fermi energy, electron specific heat capacity, relaxation
time, mean free path, mobility, thermal conductivity, electrical conductivity, Hall effect
7.4 Band Structure of Crystals: Energy bands in solids, valence and conduction band, conductor,
insulator and semiconductor on the basis of band theory
8. Quantum Mechanics
8.1 Introductory Wave Mechanics: de Broglie hypothesis, Davisson-Germer experiment, waveparticle duality, uncertainty principle, wave-packet, group and phase velocity
8.2 Quantum Mechanical Wave Propagation: Time dependent and time independent Schrödinger
equation, meaning of the wave function (Ψ), probability density and probability current density,
normalization of wave function, box normalization, expectation values, Ehrenfest theorem
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Paper IV: – Political science (013)
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Paper IV: – Population Studies (014)
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Paper IV: – Public Administration (015)
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Paper IV: – Sociology & Anthropology (016)
Introduction to Sociology and Anthropology
1.1 Anthropology
1.1.1 Major sub-fields, nature and scope
1.1.2 Relations with other disciplines (history, political science, economics, biology,
archaeology, sociology, population studies and psychology)
1.1.3 Development of anthropology in Nepal
1.2 Sociology
1.2.1 Major sub-fields, nature and scope
1.2.2 Relations with other disciplines (history, political science, economics, biology,
anthropology, population studies and psychology)
1.2.3 Sociological perspective/imagination
1.2.4 Development of sociology in Nepal
1.3 Role of sociologists and anthropologists
1.3.1 Animation and matchmakers
1.3.2 Motivation(change agent) and facilitation
1.3.3 Mediation and advocacy
1.3.4 Social and cultural interpretation
Theoretical Perspectives
2.1 Evolutionism(L. H Morgan and E. B. Tylor) and Diffusionism (F. Boas and G. E. Smith)
2.2 Structural- functionalism( B. Malinowski and Radcliff-Brown, E. Durkheim and Robert
K. Merton)
2.3 Cultural Ecology( J. Steward, Marvin Harris and R. Rappaport)
2.4 Post modernism
2.5 Conflict theory(K.Marx and L.A. Coser)
2.6 Theory of social system(E. Durkheim, Max Weber and H. Spencer)
2.7 Phenomenology(Alfred Schutz), Ethnomethodology (H. Garfinkel) and Symbolicinteractionism (H.Blumer)
Basic Concepts on Society and Culture
3.1 Society, culture, sub- culture, values and norms, status and role,
3.2 institution, community, secularism, pluralism, diversity, Identity, fatalism
3.3 Class, caste, ethnicity, marriage, family, kinship, custom, religion, indigenous knowledge
Socio-Cultural, Economic and Political Institutions
4.1 Family- types, function and importance
4.2 Kinship-types, kinship usages
4.3 Marriage-types, and importance
4.4 Religion-function
4.5 Gift, exchange and transaction
4.6 Function of economic institutions (production, distribution, consumption and exchange)
Social Process, Stratification, Social Control and Social Groups
5.1 Socialization-concept, process, agents and stages of socialization
5.2 Stratification - education, occupation, caste, ethnicity, class, gender, religion, regional
5.3 Social control- concept, nature, types, agencies and institutions
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5.4 Social groups- structure, characters, types(Lester ward, MacIver and Page, Sorokin and
Cooley) and functions of primary and secondary social group
6.
Social Change and Rural- Urban Problems
6.1 Conceptual model (Evolution-unilinear, multilinear, cyclical and Diffusion)
6.2 Processes of social change(acculturation, assimilation, innovation, sanskritization,
urbanization etc)
6.3 Social problems(untouchability, gender bias, discrimination, illiteracy, social crime,
alienation)
6.4 Economic problems(poverty, unemployment, beggary, malnutrition, migration, health
and sanitation)
7.
Research Methods
7.1 Importance and uses of social research
7.2 Research design-descriptive, formulatory / exploratory, experimental, cross-cultural,
historical
7.3 Sampling-types, characteristics, advantages and disadvantages
7.4 Methods of data collection-interview, questionnaire, observation, case study
7.5 Data analysis and presentation-tabulation, diagram, pie-chart, mean, mode, median,
frequency
7.6 Proposal writing for basic research and applied works
8.
Basic Concepts and Process of Development
8.1 Underdevelopment, third world, sustainability, political economy, transformation
8.2 Federalism, inclusion, exclusion, decentralization, self-reliance, employment, poverty
8.3 Planned/ induced development, innovative development, development from below and
above
8.4 Equitable development, participatory development, women and development,
environment and development, human right and development
8.5 Modernization, indigenization, localization
9.
Theories on Development
9.1 Modernization-R.R.Rostow and N.J.Smelser
9.2 Dependency-A.G.Frank and P.A.Baran
9.3 World system-I.Wallerstein and S.Amin
10. Development Approaches in Nepal
10.1 State-led development approach
10.2 Market-led development approach
10.3 NGO/INGOs-led development approach
10.4 People/community-led development approach
11. Society and Economy of Nepal
11.1 Sectoral structure of production-agriculture, industry, tourism, forest etc.
11.2 Village economy, land reforms and co-operative movement
11.3 Traditional labor organizations- jajmani, kamaiya, halia, Parma etc.
11.4 Traditional socio-economic organizations- guthi, dhikuri, rodhi and bheja
11.5 Trends of land tenure system and changes in mode of production and sources of income
11.6 Rural- urban and regional differences in economy
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Paper IV: – Zoology (017)
1.
Lower Non-chordata
1.1. Important features of phyla of lower non-chordates (protozoa, porifera, coelenterata,
platyhelminthes, nemathelminthes and annelida) and classification up to orders with
characters and examples
1.2. Introduction and origin of Metazoa
1.3. Habit, habitat, distinguishing characters and economic importance of the followings:
1.2.1 Entamoeba, Trypanosoma, Giardia, Vorticella, Opalina, Balantidium, Nyctotherus,
Noctiluca,
1.2.2 Leucosolenia, Spongilla, Euplectella, Hyalonema, Euspongia, Chalina,
1.2.3 Sertularia, Tubularia, Bougainvillea, Physalia, Millepora, Aurelia, Adamsia,
Metridium and corals ( Alcyonium, Tubipora,
Zoanthus, Favia, Fungia,
Corallium).
1.2.4 Dugesia, Schistosoma, Hymenolepis,
1.2.5 Enterobius, Ancylostoma, Trichinella,
1.2.6 Nereis, Arenicola, Aphrodite, Amphitrite, Eunice, Chaetopterus, Polynoe, Tubifex,
Pontebdella and Hirudo.
1.4. Detail study of Monocystis
1.5. Canal system and skeletal system in Porifera
1.6. Detail study of Sycon
1.7. Polymorphism in Coelenterata and detail study of Obelia
1.8. Detail study of Hirudinaria granulosa
2.

3.

Higher Non-chordata & Hemichordata
2.1 Important features of phyla of Arthropoda, Mollusca, Echinodermata and Hemichordata
and classification up to orders with characters and examples
2.2 Habit, habitat, distinguishing characters and economic importance of the followings:
2.2.1 Peripatus, Lobster, Cancer, Sacculina, Eupagurus, Daphnia, Cyclops, Lepas,
Balanus, Apus, Lepisma, Gryllus, Mantis, Cicada, Forficula, Epiophlebia (Dragon
fly), Julus, Scolopendra, Palamnaeus, Aranea, Limulus
2.2.2 Neomenia, Neopilinia, Chiton, Anodonta, Ostrea, Solen, Pecten, Haliotis, Patella,
Aplysia, Doris, Limax, Dentalium, Nautilus, Octopus, Sepia, Loligo, Achatina,
Anademes, Lamellidens
2.2.3 Pentacerous, Ophiura, Echinus, Cucumaria, Antedon
2.2.4 Saccoglossus, Rhabdopleura and Cephalodiscus.
2.3 Mouth parts of insects: biting and chewing type, sponging type, siphoning type, chewing
and lapping type, piercing and sucking type
2.4 Detail study of Pila and Asterias
2.5 Economic importance of Mollusca
2.6 Detail study of Balanoglossus and its affinities
Chordata (Poikilotherms)
3.1 Protochordata
3.1.1 Important features of Protochordates (Urochordates and Cephalochoradates) and
classification up to orders with characters and examples
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3.1.2 Habit, habitat, distinguishing characters and economic importance of the
followings:
3.1.2.1 Ciona, Botryllus, Pyrosoma, Doliolum, Salpa, Oikopleura,
3.1.2.2 Asymmetron
3.1.3 Detail study of Herdmania
3.1.4 Detail study of Branchiostoma.
3.2 Vertebrata
3.2.1 Important features of vertebrates (Cyclostomata, Pisces, Amphibia and Reptilia)
and classification up to orders with characters and examples
3.2.2 Geographical distribution, habit, habitat, distinguishing characters and economic
importance of the followings:
3.2.2.1 Petromyzon, Myxine
3.2.2.2 Scoliodon, Sphyrna, Pristis, Trygon, Rhinobatus, Chimaera, Protopterus,
Polypterus, Acipenser, Lepidosteus. Mystus, Tetrodon, Echeneis, Solea
3.2.2.3 Ichthyophis, Ambystoma, Axolotl larva, Triton, Salamandra, Amphiuma,
Necturus, Bufo, Hyla, Rhacophorus
3.2.2.4 Chelone, Kachuga, Testudo, Sphenodon, Gecko, Hemidactylus, Calotes,
Draco, Heloderma, Phrynosoma, Chaemeleon, Varanus, Typhlops,
Python, Bungarus, Naja, Viper, Hydrophis, Crocodilus and Gavialis
3.2.3 Detail study of Labeo rohita
3.2.4 Origin of Amphibia, parental care in Amphibia
3.2.5 External features and functional anatomy of Calotes. Identification of poisonous
and non-poisonous snakes, biting mechanism of snake, nature of snake venom and
its action, first aid treatment on snake bite
3.2.6 Histological study of skin, stomach, intestine, liver, pancreas, lung, kidney, spinal
cord, ovary and testis of frog
4.
Chordata (Homeotherms)
4.1 Important features of vertebrates (Aves and Mammalia) and classification up to orders
with characters and examples
4.2 Geographical distribution, habit, habitat, distinguishing characters and economic
importance of the followings:
4.2.1 Rhea, Apteryx, Aptenodytes (Penguin), Passer (House Sparrow), Corvus (House
Crow), Psittacula (Parrot), Gallus (Fowl), Eudynamis (Koel), Epupa (Hoopoe),
Milvus (Kite), Pseudogyps (White Backed Vulture), Ardea (Heron), Lophophorus
(Danphe), Pavo (Peacock), Tyto(Barn Owl), Casuarius
4.2.2 Ornithorynchus (Duck-bill Platypus), Echidna (Spiny Anteater), Macropus
(Kangaroo), Talpa (Mole), Herpestes (Mongoose), Megaderma (Bat), Pteropus
(Flying Fox), Galeopithecus (Flying Lemur), Bradypus (Three-toed Sloth), Manis
(Scaly anteater), Cavia (Guinea Pig), Platenista (Dolphin), Balaenoptera (Blue
Whale), Rhitina (Sea Cow), Panthera (Tiger), Phoca (Seal), Elephas (Elephant),
Equas (Horse), Rhinoceros, Moschus (Musk Deer).
4.3 Pheasants of Nepal
4.4 Detail study of Columba livia
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4.5 Detail study of Oryctolagus cunniculus
4.6 Histological study of skin, stomach, intestine, liver, pancreas, lung, kidney, spinal cord,
ovary and testis of rabbit
Cell Biology, Developmental Biology, Evolution and Genetics
5.1 Cell Biology: structure and function of cell and its organelles, cell division, chromosome
structure and types, linkage and crossing over
5.2 Developmental biology: gametogenesis, types of eggs, fertilization, parthenogenesis,
cleavage, gastrulation and germ layers & their derivatives and homologies
5.3 Development of Amphioxus - chick and rabbit
5.4 Evolution: evidences of organic evolution. Darwinism and Neo-Darwinism
5.5 Genetics: modern concept of gene, genetic code, gene mutations and mutagenesis,
structure and function of DNA and RNA, DNA replication, sex chromosomes, sex
determination in Drosophila and man, sex linked inheritance, DNA as a tool for forensic
investigation, concept of polymerase chain reaction, congenital abnormalities in man
(Down’s syndrome, Albinism and Colour blindness)
Physiology (with reference to man) and Biostatistics
6.1 Physiology of digestion: composition, function and regulation of salivary, gastric,
pancreatic, bile and intestinal fluid
6.2 Physiology of respiration: transport of
and
Bohr’s effect
6.3 Physiology of circulation: composition of blood and lymph; structure and function of
heart
6.4 Physiology of excretion: nephron and regulation of urine formation; osmo-regulation and
excretory products
6.5 Neuron: nerve impulse- its conduction and synaptic transmission.
6.6 Endocrinology: structure and function of pituitary, thyroid, parathyroid, pancreas and
adrenal glands
6.7 Biostatistics: introduction, types of biological data, population, sample, sampling,
measure of central tendency and probabilities
Ecology, Wildlife, Zoogeography and Animal Behavior
7.1 Ecology: components of ecosystem, energy flow, biogeochemical cycles (carbon and
nitrogen), theories of population growth, consequences of over population, pollution and
their control measures
7.2 Wild life: protected area systems of Nepal, major faunal diversity of Nepal, importance
of wildlife management, threatened mammals of Nepal and their conservation practices
7.3 Zoogeography: major zoogeographical realms and their characteristic fauna
7.4 Animal behavior: innate and learned behavior, territorial behavior, social behavior,
reproductive behavior, general pattern of migration in fish and birds
Medical Zoology
8.1 Vectors of diseases and control of vectors
8.2 Antigens, antibodies and vaccines
8.3 Introduction, characteristics, mode of transmission, pathogenesis and control measures of
human diseases or the disease causative agents:
8.3.1 Viruses: chicken-pox, yellow-fever, plague, dengue, polio and AIDS
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8.3.2 Bacteria: Rickettsia, Spirochetes, typhoid, cholera and tuberculosis
8.3.3 Fungi: ringworm (Tinea)
8.3.4 Protozoan parasites: Plasmodium spp., Entamoeba histolytica, Giardia lamblia
and Leishmania donovani.
8.3.5 Platyhelminthes:
Fasciolopsis buski, Taenia solium and Echinococcus
granulosus.
8.3.6 Nemathelminthes: Ascaris lumbricoides and Wuchereria bancrofti
8.3.7 Zoonotic diseases: rabies, SARS, bird flu and swine flu
8.3.8 Non-communicable disease: cancer
9.
Fish and Fisheries
9.1 Water resources of Nepal: lentic (ponds, wetland, lakes and reservoirs) and lotic (rivers
of Nepal)
9.2 Abiotic factors: physical factors, chemical factors alkalinity and nutrients (nitrates and
phosphates)
9.3 Biotic factors – Planktons
9.4 Fish diseases: Gill Rot Disease, Dropsy, Dactylogyrosis and Gyrodactylosis.
9.5 Characters and distribution of Dipnoi
9.6 Economic importance of fishes
9.7 Introduction to fishes of Nepal
9.7.1 Cultivable – Exotic fishes of warm water: Common Carp (Cyprinus carpio),
Silver Carp (Hypophthalmichthys molitnix), Bigheaded Carp (Aristichthys
nobilis), Grass Carp (Ctenopharyngodon idella), Tilapia (Tilapia niloticus) and
Mungri (Clarius gariepinus), Exotic fish of cold water: Rainbow Trout
(Oncorhynchus mykiss), Indigenous fishes: Bhakur (Catla catla), Rohu (Labeo
rohita) and Mrigal (Cirrhinus mrigala)
9.7.2 Non-cultivable – Warm water: Mungri (Clarius batrachus), Singhi (Heteropneutes
fossilis), Channa, Mystus, Clupisoma. Cold water: Hill stream fishes- Tor,
Schizothorax and Neoleissocheilus.
9.8 Construction and management of fish ponds
9.9 Poly culture, integrated fish culture (paddy cum fish culture, fish with vegetables and
fruits, fish with animal husbandry)
10. Economic Zoology
10.1 Crop pests and safe storage of food grains
10.2 Types of pesticides, use and hazards, and integrated pest management
10.3 Bio fertilizers – bacteria, cyanobacteria, fungi and earthworm
10.4 Poultry farming and animal husbandry- over view & common practices in Nepal
10.5 Prawn culture, apiculture & sericulture- over view & common practices in Nepal
10.6 Environment and energy recycling- biomass production and utilization of energy; biofuel
10.7 Concept of transgenic animals
---The end---
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