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IERIGUS IMEF & UF F&IT—117/xxxvi(3)/2024/09(1)/2024, feAT® 16 AT, 2024 H
IaREvS Al HaT (Gud Raenfedl @ forg afosr ammeon) sifeif ™, 2024 gRr
"G RIS I WRA &1 1 ARTRG YT 7, S gRT SRR /Iy wiR
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AP [AARN 3R ygl H STRIGUS W9 & IR U U TR W USh
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2 faeasy / fave Afg=lRn /oire @ e e S e
UedH fquiar/ | oldd—7 Ud S99
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- de—6 Ud 99
4 WUHW/&W qea faotdr/ S @ e
T Wl /AT 9IS TS el el .
o | T R W AR e [ e gﬁm,ﬂ‘mﬁﬁf
AR Rrvafeery &/ &el ghear 4 & Ul W
=

R I o Iel= danel & st G Reenfssil & fory amfera sl we
AY P RIS ISl 9 B WX I UGI BT T Agl fhar SRem, dfew
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(TRT AXBR 31T HRATT MAPTS FE A AgdT UT<) & BRIy SIRA qer g8
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Xiii.
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vi.
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viii.

Step:1
Registration

Step:2
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Step: 3
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Step:4
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Step:5
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ey ey RN

arafdfal &1 uSfiaor & forg Qe Higrgel HaR 3R -9l 3MEST BT ST Bl

aﬂ%m;mﬂﬁmﬂ#a?aﬁ?wé—ﬁammmﬂmwwﬁﬁmw

Hhdl & |

FRIT ISR B & 916 Qg AT $—HeT LSl iR urdags JRfEd <& | Tera

SR < arel 3rAfdl &7 araeds g8 |HST ST UG J0BOTHOTHOUHO0
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e el & ATdeT—ud BT Yo (B ThAId] BRI I G (Failed) & SITar
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Yo M U] HR e SIRAT |

IRRdl & JAMAEA—UF BN P gUT FAST GRAT, 99 dF B red & affens
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Xiii. 3nIl SfFesd ATASA—UF TAT A ffHerdl @ feanse ufa wfasy # s A
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fasus &1 AEuTIde emae H 3R T Afded w99 d |qE 8 (& J g @
Al & ATAR I o | ANE I b FHY maﬁaﬁﬁmamaﬁaﬁaﬁaﬁaﬁ
HaT rEEel & UIfemEl & ST B Q@ ST | [FREEel] | 37T SEdl IR0l B arel
i} o1 angels AR @R fear oo |
(11) 3fFemg smdea # engefl &1 am, far &1 W Jon o= fAfY sgwhe vor u3 &
Y 3ifbd PR B IR B TS 2 | 39 ARG g apefl @l 39T v Aarged
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gRi¥re—2(B)

Regtmar @ afmt | wefta wygaa Wit o1 e
Description Of Abbreviations Used Related To DIVYANG Categories

Fiffexor & wrafaa ugaa it
S.NO CATEGORY CODE ABBREVIATION USED

1 |[B. dlo Blind - gRedTar
2 |L.V/P.B. geiodio /qodlo  [Low Vision/Partially Blind FHgE /3w gfe
3 |D. <o Deaf qfeR
4 |HH/P.D. TH0d0 /Wosio |Hard of Hearing/Partially Deaf  |s/@v1 uifda # #r1 /3% aftR

One Arm Affected TP BTy

1) Impaired reach (1) Bl
5 |0A. 0T ( |
\ (2) Weakness of grip (2) T # srewed

(3) Ataxia (3) ¥y g
6 |[O.L. 3loTeI0 One Leg Affected Us U gHTiad

Both Arm Affected T} 81T gHTfad
7 |B.A. dlovo (1) Impaired (1) if

(2) Weakness of grip (2) PR Uy
8 |B.L. §107el0 Both Leg Affected TN IR g
9 |[B.L.A. §10Twi0g0 Both Leg and Both Arm Affected [&Ff % T g1 &y wTfara
10 IBH S Stiffback and Hips (cannot sit or |[Re® d& v foew (4 &

stoop) et
11 |O.A.L. SIUNE One Arm and One Leg Affected [t& 1R 3k 7o &rer wfaa
12 |CP. witodio Cerebral Palsy FARaEs HTd
13 LG Teiowlo Leprosy Cured RITHER 7S
14 |Dw. SISER0 Dwarfism CIEILE|

Tovodio / Acid Attack Victims/Acid RIS amEHr Wifed / ufre
15 |A.A.V/A.V. wod0 Nicisi -
16 |[A.S.D. TOTHOSI0 Autism Spectrum Disorder IR OTCT]
17 - |8.L.D. THOU0SI0 Specific learning Disability fafafde sftrm fR=irar
18 |LD. SIS Intellectual Disability difge e
19 |IMDv/MW THOSIATS0 / Muscular Dystrophy/Muscular ﬁ?ﬂ'&r ﬁg e / i
YL JHOS Y0 Weakness and limited physical  Lan- soRe waefa

20 |M.L THOATZ0 Mental Illness AR SRR
21 |M.D. THOSI0 Multiple Disabilities qg i
22 |Th. [€rg=io Thalassaemia Serefiar
23 |Hp. [w=rdio Hemophilia BrHBIferar
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SYLLABUS FOR THE POST OF SAHAYAK KRISHI ADHIKARI VERG-1(RASAYAN SHAKHA), VARISTHA
DUGDH NIRIKSHAK, PHARMACIST & CHEMIST, FORESTER(VAN DAROGA)

NOTE:
1. PART A,B,C,D IS COMPULSORY FOR ALL- 70 MARKS
2. PART (E) SAHAYAK KRISHI ADHIKARI VERG-1(RASAYAN SHAKHA) — 30 MARKS
3. PART (F) VARISTHA DUGDH NIRIKSHAK ~ 30 MARKS
4. PART (G) PHARMACIST & CHEMIST- 30 MARKS
5. PART (H) FORESTER (VAN DAROGA)- 30 MARKS

o PART A
PHYSICS

UNIT-1 J
MOTION AND FORCE '
Distance and displacement, velocity, speed with direction; uniform and non-uniform
motion along a straight line; acceleration, distance-time and velocity-time graphs for
uniform motion and uniformly accelerated motion, equations of motion by graphical
method, elementary idea of uniform circular motion. Force and Motion, Newton’s
Laws of Motion, Action and Reaction forces, Inertia and mass, Momentum,
conservation of momentum, Force and Acceleration.

UNIT-2
WORK, ENERGY AND GRAVITATION
Work done by a Force, Energy, power; Kinetic and Potential energy; Law of
conservation of energy, commercial unit of energy; Gravitation, Universal Law of
Gravitation, Force of Gravitation of the earth (gravity), Acceleration due to Gravity;
Mass and Weight; Free fall; Thrust and Pressure. Archimedes’ principle; Buoyancy,
relative density.

UNIT-3

SOUND
Nature of sound and its propagation in various media, longitudinal and transverse
waves, speed of sound in different media, range of hearing in humans; ultrasound;
reflection of sound; echo, structure of human ear,

UNIT-4

OPTICS g
Reflection of light by curved surfaces; Images formed by spherical mirrors, Centre
of curvature, principal axis, principal focus, focal length, mirror formula,
magnification; Refraction, Laws of refraction, refractive index; Refraction of light by
spherical lens; Image formed by spherical lenses; Lens formula; Magnification.
Power of a lens. Functioning of a lens in human eye, defects of vision and their
corrections, applications of spherical mirrors and lenses. Refraction of light
through a prism, dispersion of light, scattering of light, applications in daily life.
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UNIT-5

ELECTRICITY AND MAGNETISM
Electric current and circuit, electric potential and potential difference; Ohm’s law;
Resistance, Resistivity, combination of resistors and its applications in daily life.
Heating effect of electric current, electric power, Interrelation between P, V, I and R;
Magnetic field, field lines, field due to a current carrying conductor, field due to
current carrying coil or solenoid; Force on current carrying conductor, Fleming’s Left
Hand Rule; Direct current; Alternating current, frequency of AC; Advantage of AC
over DC, electric motor, electric generator; Domestic electric circuits; Sources of
energy.

PART-B

CHEMISTRY

UNIT 1
NATURE & BEHAVIOUR OF MATTER
Definition. Solid, liquid & gas. Characteristics (Volume & Density). State transition
(Melting & Freezing). Evaporation, Condensation & Sublimation. Elements,
Compounds & Mixture (Heterogeneous & Homogenous mixtures). Colloids &
Suspension. Physical and Chemical changes.

UNIT 2
ATOMS & MOLECULES
Structure of atom (Thomson’s model, Rutherford’s atomic model & Bohr’s model of
atom). Atomic number and Mass number. Isotopes and Isobars. Law of Constant
Proportion. Atomic & Molecular masses. Mole Concept. Valency. Chemical formula of
common compounds. Modern Periodic table. Periodic properties (Atomic radius,
Ionization Enthalpy & Electronegativity).

UNIT 3
CHEMICAL REACTIONS
Chemical equation. Balancing of chemical reaction. Types of chemical reactions
(Combination, Decomposition, Displacement, Double Displacement, Precipitation,
Endothermic, Exothermic, Oxidation & Reduction).

UNIT 4
ACIDS, BASES & SALTS
Definition. Properties. Examples & Uses. Neutralization. pH scale. Importance of pH.
Preparation of NaOH, Bleaching powder, Baking soda, Washing soda & Plaster of Paris.
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UNIT5
METALS & NON METALS
Properties. Reactivity series. Formation & Properties of Ionic compounds. Basic
Metallurgical processes. Corrosion & its prevention.

UNIT 6
CARBON COMPOUNDS
Covalent bonding in carbon compounds. Homologous series. Nomenclature of carbon
compounds containing halogen, alcohol, ketones, aldehydes C-C, C=C & C=C
functional groups. Chemical properties of carbon compounds (Combustion,
Oxidation, Addition & Substitution reactions). Properties & Uses of Ethanol &
Ethanoic acid. Soaps & Detergents.

PART-C

L.

BIOLOGY

UNIT-1
ORIGIN OF LIFE AND EVOLUTION
Origin of life. Life Processes. Fission, fragmentation and regeneration. Budding
Vegetative propagation. Organic Evolution (Theories, evidences). Fossils. Speciation.
Molecular Phylogeny. Human Evolution. Viruses and their economic importance.

UNIT-2
CELL BIOLOGY AND TISSUE SYSTEM
Microscopy. Cell theory. Prokaryotic and Eukaryotic cells. Plant and Animal Cells. Cell
and its components. DNA and RNA. Chromosomes and Chromatin. Cell Cycler and
Cell division.
Plant and Animal Tissue System.

UNIT-3
GENETICS
Mendelian laws of inheritance. Sex-determination. Sex-linked inheritance. Heredity
Traits in Human beings. Mutation. Stem Cells.

UNIT-4
DIVERSITY OF LIVING ORGANISMS
Taxonomy. Concept of species. Nomenclature. Linnaean Hierarchy. 5- system of
classification. Salient features and classification of Bacteria, Fungi, Plantae (Algae,
Bryophyta, Pteridophyta, Gymnosperms and Angiosperms), Animalia (Non-chordata
up to Phyla and Chordata up to Classes) with examples and economic importance.

UNIT-5
FLOWERING PLANTS AND PLANT PHYSIOLOGY
The Flower. Inflorescence and Placentation. Pollination and Fertilization. Seeds

(Structure and Germination).
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Absorption by roots. Transpiration. Respiration. Photosynthesis. Chemical
coordination. Coordination (movements and growth). Plant Hormones.

UNIT-6
HUMAN ANATOMY AND PHYSIOLOGY

Nutrition. Classes of Nutrients (Proteins, Carbohydrates, Lipids, Mineral Salts,
Vitamins). Balanced diet.

Skin. Skeleton (Movement and locomotion). Digestive System. Respiratory system.
Circulatory system. Excretory system. Nervous system. Reflex and reflex actions.
Human brain and functions of different parts. Sense Organs (Eye and Ear). Endocrine
system. Reproductive system. Menstrual Cycle. Fertilization. Implantation. Placenta.
Methods of contraception. Child bearing & Women’s health.Medical termination of -
pregnancy. Twins. Test-tube babies.

UNIT-7
ENVIRONMENT

Ecosystem. Trophic level. Food chains and food webs. Natural Resources and their
management. Soil composition and types. Bio - geochemical cycles. Forests and wild
life. Dams and Water harvesting. Population, Growth and population explosion.
Population education and control. Different types of pollutants and pollution. Effects
of pollution (Green house effect, Ozone depletion). Biodegradable and Non
biodegradable waste. Vehicular standards. Solid waste (Plastic and hospital waste) and
management. Sewage and sewage treatment. Biodiversity conservation measures. Hot
spots. Protected areas (Biosphere reserves, National parks and sanctuaries).

UNIT-8
HEALTH AND HYGIENE
General idea of personal and public hygiene. Safe sex vs HIV/AIDS. Social hygiene and
Sanitation. Vectors. Mosquitoes and diseases. Cockroaches. Rats Fleas. Water borne
diseases.

UNIT-9
PLANT AND ANIMAL BREEDING
Improvement of crop yields. Crop production management. Manure. Fertilizers. Crop
protection management. Apiculture. Animal husbandry. Poultry. Pisciculture.

PART-D
MATHEMATICS

UNIT-1
NUMBER SYSTEM
Real numbers and their decimal expansions, Rational numbers as
recurring/terminating decimals, Rationalizing the denominator, Euclid division
lemma, Operations on Real Numbers, Non-recurring/non-terminating decimals, nt
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root of real numbers, Law of Exponents with integral powers, Rational exponents with
positive real bases, Fundamental theorem of arithmetic.

UNIT-2

ALGEBRA
Polynomials: Polynomials in one variable, Degree of polynomials, constant, linear,
quadratic and cubic polynomials, monomials, binomials, trinomials, Zeros of
polynomials, Remainder theorem, Factor theorem, Division Algorithm, Algebraic
Expressions and identities.
Linear equations in one and two variables: Linear equations in one and two
variables, Algebraic conditions for number of solutions, Solutions of a pair of Linear
equations in two variables. Situational problems. Problems on equations reducible to
linear equations.
Quadratic Equations: Quadratic Equations, Solutions of quadratic equations.
Relationship between discriminant and nature of roots, Situational problems based on
quadratic equations related to real life.
Arithmetic Progression: Arithmetic Progression, nt* term and sum of first n terms
of A.P. and their application in solving real life problems.

UNIT-3
GEOMETRY AND COORDINATE GEOMETRY

Euclid Geometry: Geometry in India and Euclid’s Geometry, Axioms/postulates and
theorems, The five postulates of Euclid. Relationship between axioms and theorems.
Lines: Lines, parallel and perpendicular lines, Angle between lines. Types of Angles,
Intersecting and Non- Intersecting Lines, Pair of Angles, Parallel Lines and a
Transversal. Division of line segment in a given ratio (internally and externally).
Triangle: Definitions, Examples, Counter Examples of similar triangles, Congruency
of triangle, SAS, ASA, SSS and RHS Congruence.

Quadrilaterals: Types of quadrilaterals and Theorems on Quadrilaterals,
Circles: Radius, diameter, arcs, chords , tangents and related problems
Coordinate Geometry: The Cartesian Planes, Coordinate of a point, names and

terms associated with the Coordinate Plane, Quadrants. Distance between two points,
Section formulae, Area of triangle, Condition of Co linearity of three points,

UNIT-4
MENSURATION
Area of sectors and segment of circles, Problems based on areas and perimeter/
circumference of circles, Area of triangle using Heron’s formula, Surface area and
volumes of hemispheres, spheres, cylinders and cones. Surface area and volumes of
combinations of any two of the following: Cubes, cuboids, spheres, hemispheres and
right circular cylinders/ cones.



UNIT-5
STATISTICS AND PROBABILITY
Collection of data, Presentation of data, histograms, frequency polygons, qualitative
analysis of data, Mean, Median and Mode.
Definition of Probability, Events, Repeated Experiments, Empirical Probability,
Problems on finding probability of an event, Problems based on real life situations.

UNIT-6
TRIGONOMETRY
Trigonometric ratio of an acute angle of a right-angled triangle. Relationship between
the ratios, Values of trigonometric ratios of acute angles, Trigonometric Identities,
Height and Distance, Angle of Elevation and Depression.

Note: Current general knowledge of scientific advancements in all the
above units is deemed to have been included.
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. PART-{E)-
' (Agricultural Chemistry/ Soil Science/ Soil Conservation)
i
UNITI
Definition of soil. Soil profile. So:l taxonomy and major soil groups of India. Physical properties
of soil — soil density and porosity, s01l texture, soil structure, soil consistency and dispersion, soil
compaction, soil crusting, mechanical analysis, puddling and its effect on soil properties, soil
water retention, soil water potentlal Darcy’s law, Poiseuille’s law, hydraulic conductivity and
permeability, infiltration, SPAC (Soil plant atmospheric continuum), soil air and soil
temperature. Soil water- types of soil water, field capacity, water holding capacity and wilting
point. Analytlcal chemistry - sta.ndard solution and standardization of acid and base. Indicators
used in acid- base titration and redox reaction, expression for concentration of solution- molarity,
normality, molality, percentage by weight and ppm.Calcium and magnesium estimation by
EDTA titration method. pH and buffer solutions. Principles of pH meter, Spectrophotometer,
atomic absorption spectrophotometer, flame photometer, chromatography, inductively couples
plasma mass spectroscopy (ICP-MS).
i UNIT I

v
Soil fertility and productivity. 8011 quality and soil health. Criteria of nutrient essentiality,
classification of essential nutmen‘fs Deficiency symptoms of plant nutrients and their corrections.
Nutrient indicator plants, Fertilizer - characteristics of nitrogeneous, phosphatic, potassic,
calcium, magnesium and sulphus fertilizers. Fertilizer control order and its specifications, Law of
minimum. Mechanism of nutrient absorption and uptake. Mineralization, immobilization,
nitrification and denitrification; Critical limits of micro-nutrients in soil and plants. Role of
chelates in nutrient a\railabiiity-. Methods of soil fertility evaluation and their interpretation.

Fertilizer use efficiency. Integra}ed nutrient management.
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UNIT I1I

T

Soil erosion and its type. Factor;s'_affect.ing soil erosion. Control measures of soil erosion through

agronomical and mechanical teghnique

estimation of water erosion. Shifting cultivati
d and wet lands, Land use planning and its objectives'. Soil survey and classification,
t of watershed management and its role in

s, Universal soil loss equation. Empirical and quantitative

on and its impact, Soil conservation in relation to

waterlogge

Benchmark soil. Land capabilit)'l classification, Concep

conservation of natural resources. Concept of water harvesting and recycling, Basic concept of

remote sensing. Introduction to GIS and GPS. Application of remote sensing in agriculture.

: UNIT IV

#e

Weathering of rocks and miqerals. Factors and processes of soil formation. Soil colloids and

their properties, diffused double layer, zeta potential, coagulationfﬂocculation and peptization.

Structure and classification of silicate and non-silicate clay minerals.
ge capacity of soil, law of mass

Soil organic matter- its

fractionation and carbon sequpétration. Cation and anion exchan

action (Gapon’s equation ahd hysteresis). Adsorption isotherm- Langmuir and Freundlich

isotherm, donnan membranei equilibrium. Characteristics of salt affected and acid soils, their

reclamation and management., Bioremediation of problematic soils through multi-purpose tree

species. v
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UNITV

rs in soil development. Rhizosphere and phyllosphere.

oil microbial biomass. Bioti¢ ﬂac;to

Composition and biodegradation ef soil organic matter and crop residues. Humus formation and
i
Biological transformation of nitrogen, phosphorus and

its fractionation. Importance of CN ratio.
_ f

: ’ . . . * 1 . .

sulphur, Biological nitrogen: fixation (symbiotic and asymbiotic) and its mechanism.

for production of biogas, organic manures and

L]
Biodegradation of organic wastd and their use
L]

vermicompostiné' Role of biofex}

blue green al?ae, VAM and PGPR,

ilizers in crop production. Characteristics of biofertilizers with

reference to azolla,
Note: Current general knowledge of scientific advancements in all the above units is

deemed to have been includedg
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PART- (F) SENIOR MILK INSPECTOR

Unit 1: Introduction to Animal Husbandry

History and scope of livestock. Development programs for livestock production_. Dairy
revolution. Operation Flood. NDDB’. Livestock and milk production statistics.Breeds crf
different livestock animals (cattle, buffalo, goat, sheep, poultry andpig) and their
characteristics, Cominon terms used in animal husbandry and dairying, Different research
stations related to livestock.,

Unit 2: Anatomy/ Physiology/ Breeding

Animal tissue systems. Morphology, anatomy and physiology of various systems of
ruminanty and non-ruminantg livestock species (digestive, respiratory, circulatory, excretory
and reproductive system). Digestion, absorption and metabolism of nutrients (Carbohydrate,
protein and fat). Basic concepts of quantitative and qualitative genetics. Mendal’s law of
inheritance.Sex-linked and sex-influenced heredity.Mutation. System of mating. Selection; its
methods and basis. Concepts of heritability and repeatability. Sterility: its types and causes.

Unit 3: Introduction to Dairy

Milk, its composition. Lactation physiology. Structure of udder. Milk secretion. Let-down of
milk. Formation of colostrum. Milk fat. Milk protein, Agalactia. Physio-chemical properties
of milk and milk products. Microbiology of milk.Quality test for milk and milk
products.Factors affecting composition of milk. nuiritive value of milk and its products.
organization of dairy. manufacturing of indigenous milk products.Standards of dairy and
dairy by products. Processing of milk and its distribution.Milk cooperatives. Adulteration of
milk and milk products. Judging and grading of milk. Quality control management, Cleaning
and sanitization of dairy equipment. Public health aspects of milk production.

Unit 4: Feeds & Feeding

Composition of plants and animals. Principles of feeding of various classes of livestock and
poultry. Nutrients and their functions in animal body. Classification of feeds and fodder. Dry
roughages. Green fodder.Concentrate ingredients. Feed supplements. Additives and implants.
Non-conventional feed resources. Agro-industrial by-products. Conservation of fodder.
Cultivation practices of different fodder and forage crops. Pasture management. Nutrient
composition of different feeds and fodders, Principles of rationing and computation of ration.
Nutrient requirement of growth, maintenance, reproduction, production and work
production.4zolla production.Feeding standards.Feed processing. Utilization of non-protein
-nitrogenous (NPN) compounds in ruminants.

S Yt




Unit 5: Care and Management Practices

Housing and space requirement for dairy animals. Care and management of different
livestock species. Identification methods (tagging, branding, ear notching etc.) of farm
animals. Castration. Dehorning. Grooming of farm animals. Handling. Restraining and
casting of animals. Judging and culling criteria. Determination of age by dentition.Body
weight determination of animals. Detection of heat and pregnancy. Maintenance of different
types of records of dairy farm. Artificial Insemination (AI) and its application.Milking
methods.Principles of clean milk production.Factors affecting quality and quantity of milk
production. Disposal of animal waste under urban and rural conditions. Hygiene and
sanitation on animal farm.

Unit 6: Health Management

Clinical examination of sick animals. Symptoms of disease. Etiology. Treatment. Prevention
and control of major diseases (Bacterial, viral, protozoan, fungal, parasitic). Metabolic and
non-specific diseases of livestock: their prevention and cure. Principles of immunization,
vaccination and other health management practices. Animal quarantine and isolation.
Common medicines, drugs used as tranquilizer. First aid management. Animal diseases
transmissible to men through livestock products. Veterinary biological products and their
uses.

Notes: Current general knowledge of scientific advancements in all the above units is
deemed to have been included.
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PART (G) PHARMACIST & CHEMIST

UNIT-1

BIOLOGY

Cell: The Unit of life, Cell Cycle and ¢ell division.

Origin of Life, Evidences and Theories of Biol ogical Evolution. Human Evolution,
Biomolecules (Proteins, Carbohydrates and Lipids). Vitamins. Enzymes and Enzyme action.
Metabolism (Glycalysis, Glycogenesis and Glycogenolysis, Amino acid and Lipid
metabolism), , , _
Mendelian laws of Inheritance. Human Genetics (Mendelian disorders, Chromosomal
abnormalities). Molecular basis of inheritance (Genes, Nucleic acids, Replication of DNA,
Gene Expression and regulatipn).

Bacteria, Viruses, Viroids and Prions. Systematics, Salient features, Structurg and economic
importance.

Classification of Plant Kingdom up to orders. Salient features and economic importance of
various groups, .

Herbal drugs and indigenous system of medicine. Brief outline of occurrence distribution,
isolation, identification tests, therapeutic effects and pharmaceutical applications of
alkaloids, terpenoids, glycosides, volatile oils, tannins and resins.

Animal Kingdom: Classification of various Phyla up to Classes, typical examples and
economic importance. -

Human Anatomy and Physiology: Scope of Anatomy and physiology, Elementary tissues,
Skeleton. System, Cardiovascular System, Respiratory -System, Urinary System, Muscular
System, Central Nervous System, Sensory Organs, Digestive System, Endocrine System &
Reproductive System.

Human health diseases, Concept of health, Nutrition and health, Demography and family
planning, First aid, Environment and health, '

Microbes and human welfare. Fundamental principles of microbiology, Classification of
microbes, Isolation, Staining, Techniques of organisms of common diseases, Communicable
diseases, Respiratory infections (Chicken pox, measles, diphtheria, tuberculosis and
whooping cough). Poliomyelitis, Hepatitis, Cholera, Typhoid, Plague, Malaria, Rabies,
Tetanus, Leprosy. Sexually Transmitted diseases. Immunity and immunization.

Therapeutics (Introduction of pathology of blood and urine. Lymphocytes and platelets, their
role in health and diseases. Erythrocytes-Abnormal cells and their significance, Abnormal
constituents of urine and their significance in disease).

Principles, processes and applications of Biotechnology.

Ecology and Environment: Abiotic factors - Climatic, topographic, atmospheric and
cdaphic factors, Biotic factors. Biodiversity and its conservation (Environmental laws and
Protected Areas). Environmental pollution (types and contral),

UNIT-2

CHEMISTRY

Structure of Atom & Periodic Properties: Bohr's atomic model. de Broglie's equation,
Heisenberg’s uncertainty principle, congept of orbitals, Quantum numbers, Aufbau
principle, Pauli’s exclusion principle and Hund’s rule. Electronic configuration of atoms.
Modern periodic law. Periodic table, periodic properties,




7%

ol

* Basics of Bonding: Covalent bond, Valence bond theory, VSEPR theory, Concept of
Hybridization, Structure of simple molecules. Molecular orbital theory, Bond order,
Electronic configuration of homonuclear diatomic molecules (Hz, Hez, Co, N2 & Qo).
Hydrogen bonding,

« Common compounds used in Pharmaceutical Chemistry: Antioxidants (Hypophosphorus
acid, SOz, Sodium bisulphite, Nitrogen and Sodium nitrite), Gastrointestinal agents
(Antacids & Saline Cathartics-Kaoline and Bismuth subcarbonate), Topical agents (Talc,
Zn0, Calamine, Zinc stearate, TiO3, Silicone polymers, H202, KMnOQs, lodine, Borax, Silver
nitrate, Mercury yellow, Sublimed Sulphur, Sglenium sulphide & Alum), Dental Products
(Sodium fluoride, Calcium carbonate, Dicalcium phosphate & Zinc chloride), Antidotes
(Sodium nitrite).

* General Organic Chemistry: Classification of organic compounds, IUPAC Nomenclature,
Isomerism. General organic reaction, Attacking reagents (Electrophile & Nucleophile),
Reaction intermediates (Carbogation, Free radical and Carbanion), Factors affecting
reactivity of organic substrate (Inductive effect, Electromeric effect, Hyperconjugation &
Resonance effect). Types of grganic reactions and Mechanism. Methods of Purification of
Organic Compounds. Qualitative and Quantitative analysis of Organic Compounds.

» Basic Organic Compounds: Method of preparation of alkanes, alkenes & alkynes.
Aromaticity, Mechanism of Electrophilic Substitution reactions (Nitration, Sulphonation,
Halogenation and Friedel Craft’s alkylation & acylation). General methods of preparation,
Physical & Chemical properties of haloalkenes, haloarenes, alcohol, phenol, aldehyde,
ketones, acid, acid derivatives and amines. '

» Common Name Reactions: (Hunsdieker reaction, Hoffmann Ammonolysis, Wurtz reaction,
Sandmeyer reaction, Gattermann reaction, Esterification reaction, Reimer Teimann reaction,
Aldol Condensation, Cannizaro reaction, Benzoin Condensation, Carbyamine reactions).

Equilibrium: Equilibrium constant. Le Chatelier’s principle. Ionization of acid and base.
Strong and weak electrolytes. pH, Buffer solutions. Common acid and bases used in
pharmacy-Boric acid, HCIl, NH4OH, NaOH and Standard buffer solutions.

»  Electrochemistry: Method of expression of concentration. Electrolysis. Galvanic Cell, EMF
of cell, Standard electrode potential, Nernst equation. Pharmaceutical use of Electrolytes-
Electrolytes used in Replacement therapy (NaCl & KCI). Physiological acid-base balance
and electrolytes used-Sodium acetate, Potassium acetate, Sodium bicarbonate, Sodium
citrate, etc.

¢ Adsorption: Factor affecting adsorption. Colloids, Types of Colloids. Properties of Colloids,
Emulsions. '

* Radio Pharmaceutical: Radioactivity, Biological effects of radiations, Measurement of
radioactivity. Use of BaSQj.

UNIT-3
PHARMACY

¢ Basic knowledge of pharmaceutical terms like Pharmaceutics, Pharmacognosy,
Pharmacology and Pharmacotherapeutics, o

*  Microscopy, Sterilization, different staining techniques, biochemical test (Blood Glucose,
Blood Urea, Serum Uric Acid).

* Pharmaceutics: Basic knowledge and skills on the art and sciences of formulating and
dispensing different pharmaceutical dosage forms.

e Substances used as drugs and pharmaceuticals for various disease conditions. Antibiotics,

Anti-neoplastic agents, Analgesics and Anti-infective agents,
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e Status and scope of pharmacognosy.
*  WHO, Public and private health system in India, Natlonal Health Mission, Balanced Diet,

Nutrition deficiency diseases,
e  Narcotics, cytotoxic drugs, Pediatrics, Geriatrics, Ant:-natal care, Post-natal care.

UNIT-4

o Pharmacology: Basic knowledge about different classes of drugs available for the
pharmacotherapy of common diseases.

° Pharmacokinetics, Pharmacodynamics, routes of drug administration.

° Autocoids, Chemo-therapeutic agents, Biologicals (Definition, type and indication of
biological agents with examples)

 Definition, history and development of community pharmacy, International and nanona[
scenarios.

*  Organ function test (Kidney function Test, Liver Function Test, Lipid Profile)

Basic Knowledge of etiopathogenesis of common diseases and their management along with

quality use of medicines.

Pharmaceutical legislation of India.

ofe: Current knowledge of Scientific Advancements related to all the above units is

o

deemed to have been included.
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PART-H
FORESTER (VAN DAROGA)

T———— ERER—————

) - UNIT-H

Motion: D}_s:_t_ance”ﬁd displacement, Speed and Velocity, Non-uniform and uniform motion,
Acceleration, Equations of motion, Elementary idea of uniform circular motion. Force and motion,
Newton’s laws of motion, Inertia of a body, Mass as a measure of inertia, Elementary idea of
conservation of momentum.

Gravitation: Gravitation, Universal law of gravitation, Gravity, Acceleration due to gravity, Mass and
weight, free fall. '

Floatation: Thrust, Pressure, Archimedes principle, Buoyancy, Relative density.

 'Work, Energy and Power: Work done by a force, Energy, Power, Kinetic and potential energy, Law
of conservation of energy.

Tlectricity and Magnetism: Charge, Potential difference, Electric current, Ohm’s law, Resistance,
Combination of resistances (equivalent resistance), Factors affecting resistance, Heating effect of
current, Electric power, Inter-relations among P, V, I, and R.

Magnetic field, Field lines, Field due to a current carrying wire, coil and solenoid, Force on current
carrying conductor, Fleming’s left-hand rule, Electro-magnetic induction, Induced potential differential,
Induced current, Fleming’s right-hand rule, DC & AC, Advantages of AC over DC.

Heat: Heat, Measurement of temperature, Scales of temperature, Units of heat, Specific heat, Heat
capacity, Effect of high heat capacity of water in daily life, Principle of calorimetry, Specific heat of
soil, Physical changes in soil due to heat, Newton’s law of cooling, "Transmission of heat: conduction,
convection and radiation. Common applications of heat conduction and heat convection.

Light: Reflection of light at plane and curved surfaces, Image formed by spherical mirrors, centre of
curvature, Principal axis, Principal focus, Focal length, Mirror formula (no derivation). Refraction of
light, Refractive index, Refraction by lens, Image formation by lens, Lens formula (no derivation),
Magpification, Power of lens, Human eye, Refraction of light through prism, Scattering of light, Daily
life examples of these effects, Rainbow, Applications of spherical mirrors and lenses.

Sound: Nature of sound, Propagation of sound in various media, Speed of sound, Range of human
hearing, Ultra-sound, Reflection of sound, Echo and SONAR.

Atmosphere: Atmosphere and its composition, Atmospheric stratification, Atmospheric pressure,
Simple barometer, Standard atmospheric pressure, Effect/consequences of atmospheric pressure, Dew
point, Absolute humidity, Relative humidity, Condensation of water vapour in atmosphere, Different
forms of clouds, Greenhouse effect, Basics of weather forecasting,.

UNIT-II

Matter and its properties: Definition and classification of matter. Solid, liquid and gas: characteristics
— shape, volume, density; change of state — melting, freezing, evaporation and factors affecting
evaporation, condensation, sublimation. Solution, colloids and suspension. Mixtures: heterogenous and
homogenous mixtures, separating the components of a mixture.

Particle nature and basic units: Atoms, molecules. Law of chemical combination. Law of
conservation of mass. Law of constant properties. Atomic mass, molecular mass, formula unit mass,
mole concept, relationship of mole to mass of the particles and number. Chemical formula of common
compounds.

Structure of atom: Electrons, Protons and neutron. Thomson atomic model, Rutherford’s atomic
model. Electronic configuration. Isotopes and Isobars. ’

Acids, baseg and s 'lt ;
pH in every(ay life. P
——— :

efinitions, properties and applications. Concept of pH scale, importance of

and uses; Sodium hydroxide, Bleaching powder, Baking soda, W?ahmgw ]
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soda and Plaster of paris. Reaction of acid and bases with metals, Reactions of metal carbonates and
metal hydrogen carbonates with acids. Reaction of metallic oxides with acids. Reaction of non-metallic
oxides with base. Strength of acids and bases.

Chemical reactions: Chemical equations. Types of chemical reactions: combination, decomposition,
displacement, double displacement, precipitation, neutralisation, oxidation and reduction. Rancidity.

Metals and non-metals: Properties of metals and non-metals. Reactivity series. Formation and
properties of ionic compounds. Occurrences and extraction of metals. Metallurgical processes.
Enrichment of ores. Refining of metals. Corrosion and its prevention.

Carbon compounds: Covalent bonding in carbon compounds. Versatile nature of carbon.
Nomenclature of carbon compounds. Functional groups. Saturated and unsaturated hydrocarbons.
Chemical properties of carbon: combustion, oxidation, addition reaction and substitution. Properties
and uses of Ethanol and Ethanoic acid.

Periodic classification of elements: Modern periodic table. Gradation in properties.
UNIT-II

Life Processes: Living things; Basic concept of nutrition, photosynthesis, respiration, transport and
excretion in plant and animals.

Biological diversity: Diversity of plants and animals, International rules of nomenclature, Salient
features and classification of plants (Bacteria, Thalophyta, Bryophyta, Pteridophyta, Gymnosperms and
Angiosperms). Salient features and classification of animals (Non chordates up to phyla and chordates
up to classes).

Cell: Prokaryotic and eukaryotic cells. Structures and functions of various organelles like plasma
membrane, cell wall, chloroplast, mitochondria, endoplasmic reticulum, golgi appartus, nucleus and

" chromosomes. Cell division. Nucleic acids (DNA and RNA): DNA replication, transcription and
translation. Origin of life and basic concept of evolution. Mendel’s law of inheritance, linkage, crossing
over, sex determination and sex linked inheritance. Mutation.

Tissues: Tissue system, important plant and animal tissues.
Control and co-ordination in animals and plants: Neural and Hormonal control in animals.

Reproduction: Reproduction in plants and animals (Asexual and sexual). Methods of family planning.
Jexually transmitted diseases, HIV/AIDS.

Human Health and diseases: Infectious and Non-infectious diseases. Diseases caused by microbes
(Virus, bacteria, fungi and protozoa). )
: T-IV

B e ]

Natural resources and their conservation: Renewal and Non-renewal resources. Big dams, Sources
of energy (Fossil fuels, solar energy, wind, water and tidal energy. Nuclear energy. Biogas. |

Biodiversity: Definition and hot spots of biodiversity.

Ecology and Environment: Ecosystem. Important ecosystem types with special emphasis on forest :L
ecosystem. Major abiotic and biotic component. Nutrient Cycling, Hydrological cycle. Trophic levels, J'
food web, Ecological pyramids and energy flow. Soils of different ecosystem. Soil Erosion and
preventive measures. Environmental pollution and pollutants. Biodegradable and non-biodegradable ﬂ
substances. Ozone depletion. Environmental legislations including forest policy legislation.

Wildlife: Conservation and uses. Scientific and common name of common wildlife (reptiles, birds and
mammals) with special reference to Uttarakhand. Ex-situ and-Ip-situ conservation. Protected areas,
(Sanctuary, National parks and Biosphere Reserves). Project tigey, Py ad Musk degr
project Ramsar sites. Red Data Book. i
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Forestry: Forests in Uttarakhand, Temperate and sub temperate forests. Important forest resources of
Uttarakhand. Important timber plants and minor forest products. Forest mensuration, pathology and
entomology. Forest management and people participation. Water harvesting and check dams. Social

forestry.
UNIT V

Agriculture, agroforestry and silviculture: Definition and scope.

Classification and uses of fertilizers and manures. Irrigation and dramage Organic farming- concept,
principles and certification.

Seed: Classification, structure and types of seed. Seed germination and its types. Germination in some
common seeds (Pea, Bean and Maize). Seed dormancy.

Crop Production: Soil, climatic requirement, importance and classification of major crops (Rice,
Wheat, Maize, Chickpea, Lentil, Potato, Tomato, Sugarcane and common millets grown in
Uttarakhand). Major diseases in crops causes by microbes (bacteria, fungi and virus) and their
prevention.

neral nutrition in plants: Macronutrients and micronutrients. Deficiency and toxicity symptoms of
essential nutrients. Carbon and nitrogen cycle. Nitrogen fixation.

Plant growth regulators: Auxins, gibberellins, cytokinin, abscisic acid and ethylene. Photoperiodism
and vernalisation.

Basic statistical analysis: Mean, median and mode.

Livestock: Animal husbandry, poultry, piggery, apiculture, sericulture and fishery.

Note: Current general knowledge of scientific advancements in all the above units is
deemed to have been included.

=




UNIT VI -

Number system: Real numbers, rational and matlonaf numbers, Operatlons on
real numbers, n™ roots of real number, rationalization; In}shces and logarlthms

Algebra: Polynomials, factors and multiples, zeros of.a polynomlal remainder
theorem, factorization of quadratic and cubic polynomlals Lmear equatlons in
one and two variables. Arithmetic progression. -

Coordinate geometry: Graphical solution of llnear equatlons dlstance formula,

section formulae, straight lines. ek

Geometry: Congruency in triangles,” similarity { in 'triangles basic
proportionality theorem, quadrilaterals, circles (angle propertles cyclic
properties, tangent and secant properties), locus.

Mensuration: Area and perimeter of plane figures, surfé,ce area and volume of
cube, cuboid, sphere, cylinder and cone. 4 -

Trigonometry: Trigonometric ratios of an acute anglé'ifl a right angle triangle,

trigonometric identities, problems on height and distance".

Statistics: Graphical representatmn of statistical. data measures of central
tendency (mean, median, mode). Probability.
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Syllabus for the post of Providhik Sahayak Varg-1 Abhiyantran Shakha

Unit-1

o Farm Power: Sources of farm power, conventional and non-conventional energy sources.
Familiarization with different makes and models of agricultural tractors, Classification of tractors and IC
engines. Thermodynamic principles of IC (CI and SI) engines and deviation from ideal cycle. Engine
Terminology. Mechanical, thermal and volumetric efficiencies. Engine components and their
construction, operating principles and functions. Working of 2-stroke and 4-stroke cycle engines and
their comparison, comparison of CI and SI engines. Engine Valve systems- valve mechanism, Valve
timing diagram and valve clearance adjustment. Cam profile, valve lift and valve opening area.
Importance of air cleaning system. Types of air cleaners and performance characteristics of various air
cleaners. Fuel supply system- fuels, properties of fuels, calculation of air-fuel ratio, tests on fuel for SI
and CI engines, Detonation and knocking in IC engines. Carburetion system- carburetors and their main
functional components. Fuel injection system — Injection pump; their types, working principles. Fuel
injector nozzles — their types and working principle, Basics of MPFI. Engine governing — need of
governors, governor types and governor characteristics. Lubrication system — need, types, functional
components. Lubricants — physical properties, additives and their application. Engine cooling system —
need, cooling methods and main functional components. Need and type of thermostat valves. Additives
in the coolant. Ignition system of SI engines. Electrical system of tractor engine, Comparison of dynamo
and alternator. Familiarization with the basics of engine testing. Transmission system in a tractor— need,
types, major functional systems. Clutch — need, types, functional requirements, construction and
principle of operation. Familiarization with single plate, multi-plate, centrifugal and dual clutch systems.
Gear Box — Gearing theory, principle of operation, gear box types, functional requirements and
calculation for speed ratio. Differential system — need, functional components, construction, calculation
for speed reduction. Need for a final drive. Brake system — types, principle of operation, construction,
calculation for braking torque. Steering system — requirements, steering geometry characteristics,
functional components, calculation for turning radius. Familiarization with Ackerman steering. Steering
systems in track type tractors. Hydraulic system in a tractor — principle of operation, types, main
functional components, functional requirements, hydraulic system adjustments and ADDC. Tractor
power outlets — PTO, PTO standards, types and functional requirements, Traction- theory and related
terminology. Theoretical calculation of shear force and rolling resistance on traction device, traction
aids. Introduction to pneumatic tyres and their selection. Tractor mechanics — forces acting on the
tractor. Determination of CG of a tractor., Three point linkage system and different drawbar types. Study
of tractor static equilibrium, tractor stability especially at turns, Determination of maximum drawbar
pull, Familiarization with tractor as a spring-mass system. Ergonomic considerations and operational
safety. Introduction to tractor testing. Deciphering the engine test codes. General repair and maintenance
of tractor. Safety rules and precautions for safe driving of tractor.

.4 e Farm Machinery and Equipment: Introduction to farm mechanization. Classification of farm
machines. Introduction to materials of construction in farm machinery. Identification and selection of
machines for various operations on the farm. Hitching systems and controls of farm machinery.
Calculation of field capacities and field efficiency. Calculations for economics of machinery usage.
Introduction to machines used for primary tillage, secondary tillage, rotary tillage, deep tillage and
minimum tillage. Measurement of draft of tillage tools and calculations for power requirement for the
tillage machines. Introduction and identification of major functional components of tillage machines like
mould-board plough, disc plough, chisel plough, sub-soiler, harrows, cultivators. Forces acting on tillage
tools. Sowing, planting and transplanting equipment- seed drills, no-till drills, and strip-till drills,
planters, bed-planters and other planting equipments. Furrow openers and metering systems in drills and
planters. Calibration of seed-drills/ planters and their adjustments during operation. Use of weeders -
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manual and powered, Functional requirementy of weeders and main components. Plant protection
equipment ~ sprayers and dusters. Classification of sprayers and sprays. Types of nozzles. Calculations
for calibration of sprayers and chemical appl!cation rates, Introduction to intercultural equipment.
Familiarization of fertilizer application -equipment. Familiarization with working principle of earth
moving equipment i.e, bulldozer, trencher, eleviators, terracer and laser leveler, Harvesting operation —
harvesting methods, harvesting terminology. ﬁv{owers — types, constructional details, working and
adjustments, Shear type harvesting devices — cutter bar, inertial forces, counter balancing, terminology,
cutting pattern. Study of reapers, binders and ?/indrowers ~ principle of operation and constructional
details. Forage harvesting and conditioning maghineries. Threshing systems — manual and mechanical
systems, types of threshing drums and their applications. Types of threshers- tangential and axial, their
constructional details and cleaning systems. Fdctors affecting thresher performance. Grain combines,
combine terminology, classification*of grain combines, study of material flow in combines. Computation
of combine losses, study of combine"troubles..aﬂld troubleshooting. Study of chaff cutters and capacity
calculations. Straw combines — working principle and constructional details. Root crop harvesters —
principle of operation, blade adjustment-approdch angle and calculation of material handled. Study of
potato and groundnut diggers. Cotton harvestidg — Cotton harvesting mechanisms, cotton pickers and
strippers, functional components. Maize harvesting combines. Introduction to vegetables and fruit
harvesting equipment and tools. Application of computer software for designing farm implements.
Ergonomic consideration in design of farm eqyipment. Importance of farm machinery testing, testing
institutes and introduction to various test codes _t;!)r farm implements,

)
Unit -2

Renewable energy: Concept and limitation of’renewable energy sources (RES), Criteria for assessing
the potential of RES, Renewable energy option#, potential and utilization, Classification of RES, Solar,
Wind, Geothermal, Biomass, Ocean energy sources, Comparison of renewable and non-renewable
sources. Solar Energy: energy available from Siyn, Solar radiation data, solar energy conversion into heat
through flat plate and concentrating collector§, different types of solar thermal devices, Principle of
natural and forced convection drying system, Sdlar Photo voltaic : p-n junctions. Solar cells, PV systems,
stand alone, Grid connected solar power statfon, Calculation of energy through photovoltaic power
generation and cost economics, Wind Energy: Energy available from wind, General formula, Lift
and drag. Basics of Wind energy conversion, Effect of density, Frequency variances, Angle of attack,
Wind speed, Types of Windmill rotors, Deternfination of torque coefficient, Induction type generators,
working principle of wind power plant. Wind farms. Aero-generators. Bio-energy: Pyrolysis of Biomass
to produce solid, liquid and gaseous fuels, Biomass gasification, Types of gasifier, various types of
biomass cook stoves for rural energy needs. Biogas: types of biogas plants, biogas generation, factors
affecting biogas generation and usages, desigd consideration, advantages and disadvantages of biogas
spent slurry, generation of power from biogas;» Power generation from urban, municipal and industrial
waste, Design and use of different commerdjal size biogas plant. Central receiver (Chimney) and
distributed type solar power plant, OTEC, MHJ), hydrogen and fuel cell technology. Power generation
from biomass (gasification and Dendro thermal), Mini and micro small hydel plants. Fuel cells and its

associated parameters, 2

]

; e
Fermentation processes and its general requitments, Overview of aerobic and anaerobic fermentation
processes and their industrial application. Heaf transfer processes in anaerobic digestion systems, land
fill gas technology and potential. Biomass Pro@uction: Wastelands, classification and their use through
energy plantation, selection of species, methods of field preparation and transplanting, Harvesting of
biomass and coppicing characteristics. ‘Biqmla?s preparation techniques for harnessing (size reduction,
densification and drying) energy. Thermo-chemical degradation. History of small gas producer engine
system. Chemistry of gasification. Gas producgr — type, operating principle. Gasifier fuels, properties,
preparation, conditioning of producer gas. Application, shaft power generation, thermal application and
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economics, Trans-.esteﬁ'ﬁcation for biodie:‘el- production. Bio-hydrogen production routes,
Environmental aspect of bio-energy, assessment?f greenhouse gas mitigation potential.

}

A - Unif-3
L3
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Processing and Food Engineering: Enginering Properties - Classification and importance of
engineering propertiés’ 'of Agricultural Producd, shape, size, roundness, sphericity, volume, density,
porosity, specific gravity, surface area of griins, fruits and vegetables, Therraal properties: Heat
capacity, Specific heat, Thermal conductivity, ‘shermal diffusivity, Heat of respiration; Co-efficient of
thermal expansion, Friction in-agricultural matgrials: Static friction, Kinetic friction, rolling resistance,
angle of internal friction, angle of repose, Flow &f bulk granular materials, Aero dynamics of agricultural
products, drag coefficients, terminal velocity. Rheological properties: force, deformation, stress, strain,
elastic, plastic and viscous behaviour, Newtonl’an and Non-Newtonian fluid, Visco-elasticity, Pseudo-
plastic, Dilatant, Thixotropic, Rheopectic' and}Bingham Plastic Foods, Flow curves. Application of
engineering properties in handling of pr‘dcessingimachines and storage structures
s :

Agricultural Structures and Environmeﬁtaf Control: Planning and layout of farmstead. Scope,
importance and need for environmental contro | Environmental factors affecting physiological reaction
of livestock, environmental control systems add their design, method for control of temperature and
humidity, Livestock production facilities, BIS! Standards for dairy, piggery, poultry and other farm
structures, Design, construction and cost estimation of farm structures; animal shelters, compost pit,
fodder silo, fencing and implement sheds, barn Jor cows, buffalo, poultry, ete, Storage of grains, Causes
of spoilage, Water activity for low and high moisture food and its limits for storage, Moisture and
temperature changes in grain bins; Traditiona,. storage structures and their improvements, Improved
storage structures, Design consideration for gra'n storage godowns, Bag storage structures, Shallow and
Deep bin, estimation of pressure in bins, Storggc of seeds. Rural living and development, rural roads,
their construction cost and repair and maintenasce. Sources of water supply, norms of water supply for
human being and animals, drinking water standdrds and water treatment. Site and orientation of building
in regard to sanitation, community sanitation system; sewage system and its design, cost and
maintenance, design of septic tank for small fa{nily.‘ Estimation of domestic power requirement, source
of power supply and electrification of rural houging .

Post Harvest Engineering of Cereals, Pulsps and Oil Seeds: Cleaning and grading, aspiration,
scalping; size separators, screens, sieve analysi'qg capacity and effectiveness of screens, Various types of
separators; specific gravity, magnetic, disc, spiral, pneumatic, inclined draper, velvet roll, colour sorters,
cyclone, shape graders, Size reduction: principle, Bond’s law, Kick’s law, Rittinger’s law, procedure
(crushing, impact, cutting and shearing), Size teduction machinery: Jaw crusher, Hammer mill, Plate
mill, Ball mill, Material handling equipment} Types of conveyors - Belt, roller, chain and screw.
Elevators: bucket, Cranes and hoists. Pneumatig conveying. Drying: moisture content and water activity,
Free, bound and equilibrium moisture contSnt, isotherm, hysteresis effect, EMC determination,
Psychrometric chart and its use in drying, Dryirg principles and theory, Thin layer and deep bed drying
analysis, Falling rate and constant rate drying periods, drying equations, Dryer performance, Methods of
drying, batch-continuous, mixing-non-m'udng,;'conduction,.convection, radiation, superheated steam,
tempering during drying, Different types of gragn dryers: bin, flat bed, LSU, columnar, RPEC, fluidized,
rotary and tray. Mixing: Theory of mixing of sofids,and pastes, Mixing index, types of mixers for solids,
liquid foods and pastes. Milling of rice: Conditioning and parboiling, advantages and disadvantages,
traditional methods, CFTRI methods, Pressureiparboiling method, Types of rice mills, Unit operations
and equipment of rice and wheat milling, Milling of pulses: traditional milling methods, commercial
methods, pre-conditioning, dry and wet milling. methods-CFTRI and Pantnagar methods. Pulse milling
machines, Milling of corn and its ‘products, Milling of oilseeds: mechanical expression, screw press,
hydraulic press, solvent extraction methods, pi'q:conditioning of oilseeds, refining of oil, stabilization of
rice bran, By-products utilization. (e
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¢ Post Harvest Engineering of Horticultural Cé‘ops: Importance of processing of fruits and vegetables,
spices, condiments and flowers. Characteristics and properties of horticultural crops, Peeling: Different
peeling methods and devices (manual, mechanical, chemical and thermal peeling), Slicing of
horticultural crops: equipment for slicing, cgnredcling, crushing, chopping, juice extraction etc.,
Blanching: Importance and objectives: blanching methods, effects on food (nutrition, colour, pigment,
texture), Chilling and freezing: Application  f refrigeration in different perishable food products,
Thermophilic, mesophilic and Psychrophilic m! ero-organisms, Chilling requirements of different fruits
and vegetables, Freezing of food, freezing tifme calculations, slow and fast freezing, Equipment for
chilling and freezing, Effect on food during chiling and freezing, Cold storage heat load calculations and
cold storage design, refrigerated vehicle and coi':l chain system, Dryers for fruits and vegetables, Osmo-
dehydration, Packaging of horticultural commo ‘ities, Types of packaging materials commonly used for
raw and processed fruits and vegetables produgts, bulk and retail packages and packaging machines,
handling and transportation of fruits and vegefaﬁlles, Minimal processing, Common methods of storage,
Low temperature storage, evaporative go_ciléﬁ storage, Controlled atmospheric storage, Modified
atmospheric packaging, Preservation TechfiQ6gy, General methods of preservation of fruits and
vegetables, Brief description and advantages anq disadvantages of different physical/ chemical and other
methods of preservation, Post harvest mand sment and equipment for spices and flowers, Quality
control in fruit and vegetable processing industry, Food supply chain,

® Dairy and Food Engineering: Deterioration in*food products and their controls, Physical, chemical and
- biological methods of food ‘preservation. Nanofechnology: fundamental concepts, tools and techniques
nanomaterials, applications in food packaging’ and products, implications, environmental impact of
nanomaterials and their potential effects on gfobal economics, regulation of nanotechnology. Dairy
development in India, Engineering, thermal an_d.-chemica] properties of milk and milk products, Process
flow charts for product manufacture, Unit coeration of dairy processing systems. Principles and
equipment related to receiving of milk, pasteurigation, sterilization, homogenization, centrifugation and
cream separation. Preparation methods and equipment for manufacture of cheese, paneer, butter and ice
cream, Filling and packaging of milk and milk rproducts; Dairy plant design and layout, Plant utilities;
Principles of operation and equipment for thermi&l processing, Canning, Aseptic processing, Evaporation
of food products! principle, types of evaporatc,s, steam economy, multiple effect evaporation, vapour
recompression, Drying of liquid and perishable;foods: principles of drying, spray drying, drum drying,
freeze drying, Filtration: principle, types of fi ters; Membrane separation, RO, Nano-filtration, Ultra
filtration and Macro-filtration, equipment and- applications, Non-thermal and other alternate thermal
processing in Food processing. "l sy
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e Soil and Water Conservation Engineering: Status of soil erosion and land degradation of India, Soil
erosion - Introduction, causes and types - geoldgical and accelerated erosion, agents, factors affecting
and effects of erosion. Water erosion - Mechanics and forms - splash, sheet, inter-rill, rill, gully, ravine
and stream bank erosion. Gullies - Classification, stages of development. Soil loss estimation: Universal
soil loss equation (USLE) — Rainfall erosivity ¢stimation by KE>25 and EI30 methods. Soil erodibility
factor, Slope length factor, slope steepness factdr, topographic factor, crop/cover management factor and
soil conservation practice factors, Measureme:;t of soil erosion - Runoff plots, soil samplers. Water
erosion control measures - agronomical measurs - contour farming, strip cropping, conservation tillage
and mulching. Engineering measures— Bunds affd terraces, Bunds - contour and graded bunds - design.
Terraces — level terrace and graded terrace, broad base terraces, bench terraces and its types, planning,
design and layout procedure, Gully and raving reclamation - principles of gully control - vegetative
measures, temporary structures and diversion drains. Grassed waterways and its design, Wind erosion-
Factors affecting, mechanics, soil loss estimation and control measures - vegetative, mechanical
measures, wind breaks and shelter belts and stakjlization of sand dunes. Land capability classificati




Watershed Hydrology: Hydrologic cycle,-pr?cipitation and its forms, rainfall measurement and
estimation of mean rainfall, frequency analysis®of point rainfall. Mass curve, hyetograph, depth-area-
duration curves and intensity-duration-frequefey relationship. Hydrologic processes: Interception,
depression storage, infiltration, evaporation - estimation and measurement. Runoff: Factors affecting
runoff, measurement, estimation of peak runoff Yate and volume, Rational method, Cook’s method and
SCS curve number method. Geomorphology of<watersheds, stream order, drainage density and stream
frequency. Hydrograph - Components, base flot’, separation, unit hydrograph theory, S-curve, synthetic
hydrograph, applications and limitations. Flood % design flood and computation of probable flood. Flood
routing ~ channel and resérvoir routing. Drought — classification, causes and impacts, drought
management strategy : 7 .
Water Harvesting and Soil Conservation Striuctures: Water harvesting -principles, importance and
issues. Water harvesting techniques - classificatson based on source, storage and use. Runoff harvesting
_ short-term and long-term techniques. Structyres - farm ponds, dug-out and embankment reservoir
types, Farm pond - components, site selection, design criteria, capacity, embankment, mechanical and
emergency spillways, cost estimation and condtruction. Percolation pond - site selection, design and
construction details. Design considerations pfznala bunds, Hydraulic jump and its application. Soil
erosion control structures - introduction, classiﬁg tion and functional requirements, Permanent structures
for soil conservation and gully control - check dams, drop, chute and drop inlet spillways - functional use
and design requirements, and stability analysis.. Drop spillway - applicability, design - hydrologic,
hydraulic and structural design types - straightadrop, box-type inlet spillways - description, functional
use, advantages and disadvantages, straight apton and stilling basin outlet, structural components and
functions. Loads on head wall, variables affectillg equivalent fluid pressure, triangular load diagram for
various flow conditions, creep line theory, uplif:.pressure estimation, safety against sliding, overturning,
crushing and tension, Chute spillway - description, components, energy dissipaters, design criteria of
Saint Antony Falls (SAF) stilling basin and its limitations. _
Watershed Planning and Management: “Vatershed - introduction, types and characteristics.
Watershed development - problems and prospegts, topographical survey, soil characteristics, vegetative
cover, present land use practices and sooio-economic factors, Watershed management - concept,
objectives, factors affecting, watershed plaining based on land capability classes, watershed
codification, delineation and prioritization of watersheds — sediment yield index, Water budgeting in a
watershed. Management measures - rainwater conservation technologies - in-situ and ex-situ storage,
Dry farming techniques - inter-terrace ancy inter-bund land management. Integrated watershed
management - concept, components, arable la.ds, non-arable lands, Effect of cropping systems, land
management and cultural practices on watershg:ﬂ hydrology, Watershed programme - execution, follow-
up practices, maintenance, monitoring and evaluation. Participatory watershed management - role of
watershed associations, user groups and self-hl,jp groups. Planning and formulation of project proposal
for watershed management programme includirg cost-benefit analysis.

Unit- 5

~

Irrigation Engineering: Major and mediuifi irrigation schemes of Indie, purpose of irrigation,
environmental impact of irrigation projects, sogrce of irrigation water, present status of development and
utilization of different water resources of the cquniry, measurement of irrigation water- weir, flumes and
orifices and other methods, open channel watert conveyance system - design and lining of irrigation field
channels, on farm structures for water conveyance, control and distribution; underground pipe
conyeyance system: components and design; “land grading, criteria for land levelling, land levelling
methods, estimation of earth work; soil watég plant relationship, soil properties influencing irrigation
management, soil water movement, infiltraticd, soil water potential, soil moisture characteristics, soil
moisture constants, measurement of soil mqistjre, moisture stress and plant response, water requirement
of crops, concept of evapotranspiration (ET), measurement and estimation of ET, water and irrigation
requirement of crops, depth of irrigation, frengncy of irrigation, irrigation efficiencies, surface methods
of water application - border, check basin and’ furrow. irrigation-adaptability, specification and design
considerations. =l , e —
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Drainage Engineering: Water logging- causes and impacts, drainage, objectives of drainage, surface
drainage coefficient, types of surface drainage, Cesign of surface drains, sub-surface drainage: purpose
and benefits, hydraulic conductivity, drainable ’fmrosity, water table, derivation of Hooghoudt’s and
Ernst’s drain spacing equations, design of sub. urface drainage system, drainage materials, drainage
pipes, drain envelope, layout, construction ang installation of drains, drainage structures, vertical
drainage, bio-drainage, mole drains, salt balanve, reclamation of saline and alkaline soils, leaching
requirements, conjunctive use of fresh and saline jvater.

Groundwater, Wells and Pumps: Occurrence and movement of ground water, aquifer and its types,
classification of wells, fully penetrating tubewels and open wells, types of bore wells, design of open
wells, gtoundwater exploration techniques, me;hods of drilling of wells, percussion, rotary reverse
rotary, design of tubewell and gravel pack;_instqllation of well screen, development of well, groundwater
hydraulics-detennina;ion of aquifer parameters Y different method such as Theis, Jacob and Chow’s,
Theis recovery method, well interference,, multiple well systems, estimation of ground water potential,
quality of ground watef, artificial groundwatel recharge techniques, pumping systems, water lifting
devices, classification and different types of RUMPS; components of centrifugal pumps, priming, pump
selection, installation and trouble shooting, performance curves, effect of speed on capacity, head and
power, effect of change of impeller dimensions’ on performance characteristics, hydraulic ram, propeller
pumps, mixed flow pumps and their perfetinance characteristics, deep well turbine pump and
submersible pump 1

Sprinkler and Micro irrigation Systems: Sprinkler irrigation- adaptability, problems and prospects,
types of sprinkler irrigation systems, design .of, sprinkler irrigation system, layout selection, hydraulic
design of lateral, submain and main pipe lingy design steps, selection of pump and power unit for
sprinkler irrigation system, performance evalua’t;on of sprinkler irrigation system, uniformity coefficient
and pattern efficiency, Micro Irrigation Systenys: types-drip, spray and bubbler systems, merits and
demerits, different components; Design of djip irrigation system- general considerations, wetting
patterns, irrigation requirement, emitter selectidon, hydraulics of drip irrigation system, design steps,
maintenance of micro irrigation system: clog3ing problems, filter cleaning, flushing and chemical
treatment, fertigation: advantages end limitations of fertigation, fertilizers solubility and their
compatibility, precautions for successful fertigation system, fertigation frequency, duration and injection
rate, methods of fertigation. -
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SYLLABUS FOR THE POST OF "KHADYA PRASANSKARAN

SHAKHA VARG-3 PARYAVEKSHAK (CANNING) AND "KHADYA
PRASANSKARAN SHAKHA VARG-3 (PARYAVEKSHAK PAAK KALA/

COOKERY)"
PART-A
(Compulsory)

UNIT-1 Basic Science

Elements & compounds sym bol form valencies & equations.
Physical & Chemical changes.

Acid, Base & Salts.

Oxidation & Reduction.

Different sources of water&its types.

Hardness of water- uses & effects.

Electrolysis, pH & Hydrogenation, Rancidity.

Heat- convection, conduction & radiation.

Principles of Evaporation & Refrigeration.

Thermal factor in Food Processing.

UNIT-2 Introduction to Food Science

Functions of food.

Elementary knowledge of food constituents (Food groups, food nutrients).
Food in relation to health.

pigments in fruits & vegetables.

Food enzymes effect on food.,

Fermented & unfermented products.

Enzymatic & non-enzymatic browning.

Food additives.

Food adulteration.

Food laws & standards.

UNIT-3Microbiology Sanitation & Quality Control

Classification of plant & animal kingdom.
Elementary knowledge of Mold, yeast & Bacteria,
Food Contamination- sources, spoilage & control.
Principles of Fermentation- ref, to sugar and alcohol,
Food Poisoning- causes & control,

Role of sanitation in quality control,

Bffective cleaning practices & operation.

Personal Hygiene Standards. ,
Insects & Pest control.

Quality control evaluation methods. (W
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PART-B
(Only ForCookery)
UNIT-1 Introduction to Cookery

Definition of Cooking.

Aims & objectives of cooking food.
Kitchen tools and equipments.

Care and maintenance of equipments.
Cookery terms.

Bakery terms.

o Texture of food.

e Classification of raw materials.

e Kitchen Hygiene.

o Kitchen organization.

UNIT-2Basic com modities

o Spices and Herbs.
Cereals.and pulses.

Dairy products.

Fats and Oils.

o Sugar and Sugar products.
o Raising Agents.

o Cheese cookety.

e Food flavours.

s Vegetables and fruits.

o Cuts of vegetables.

UNIT-3Methods of Cooking

o Need for cooking

o Advetse effects of cooking.
¢ Fat medium,

e Moist medium.

o Dry medium.

o Meat cookery.

o Fish cookery.

s Egg cookery.

o Storage (raw & cooked)

e D ©



UNIT-4 Basic Sauces, Soup and stocks

e Classification of Sauces.

e Derivatives of mother sauces.

e Definition and classification of soups.
o Definition of stocks.

Types of stocks and preparation.
Elements of stocks.
Accompaniments.

Garnishes.

Thickening agents.

e Emulsification.

e & © ©

UNIT-5 Basic Bakery
o Principles of Baking.
e Uses of different types of ovens.

Principles of Bread making.

Role of Ingredients in Baking (Yeast, salt, sugar, milk, flour).
Bread making methods.

Cake making methods.

Pastries classification.

e Pastries faults.

e Icing.

e & © ©

UNIT-6 Larder

s Functions of larder department.
e Use and care of equipment.
Salad and salad dressing.
Sandwiches.

Cold kitchen preparation.
Classification of salads.

e Parts of salad.

UNIT-7 Indian Cuisine

o Gravies and masalas,
¢ Indian breads.

e [ndian sweets.

e Rice preparation.

o Snacks.

e Tandoor

e Dum cooking.
o Kebabs.
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PART-C
(Only For Canning)
UNIT-1 Canning

e Definition of canning.

e Requirements for establishing canning plant.

o Steps involved in canning of fruits/vegetables.

o Effect of altitude on processing time.

o PEffect of altitude on processing pressure and temperature,
e Effect of acidity on sterilization.

e Effect of processing on strain in the can.

e Processing methods of fruits and acid vegetables.

e Processing methods of non-acid vegetables.

UNIT-2Containers

o Types of containers used in processing industries.

e Types of Lacquering.

Compositions of the tin plate used for canning.

o Size of A can & Weight of tin plate.

o Size of 12 oz. Butter can and its weight of tin plates.

o Size of 1 1b. (Pound) Butter can and its weight of tin plates.
s Size of 1 Ib. (Pound) Jam can and its weight of tin plates.

o Types of can used for canning of the black berries.

o Types of can used for canning of the Apple

o Types of can used for canning of the Spinach.

UNIT-3Fruit juices, Squashes and Cordials

o Fruits suitable for juices, squashes and cordials.

o Difference between squash and cordials.

e Minimum requirement for preparation of any fruit squash such as- Juice % and TSS
as per FPO (fssai).

o Dreservative for Jamun or Rhododendron squash.

o Steps involved in preparation of any fruit squash.

o Difference between squash and synthetic syrup (Sharbat).

o Types of fruit beverages.

¢ Definition of Fining agents.

e Pasteurization.

o Preservation by carbonation.
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UNIT-4Jams/Jellies and Marmalades

Definition of jam/jelly/marmalade.

Fruits suitable for prepating Jams/Jellies/Marmalades.
Difference between; (a) Jam & Jelly, (b)lJelly & Marmalade.
Method of preparation of any fruit Jam.

Method of preparation of any fruit Jelly.

Method of preparation of any fruit Marmalade.

Definition of Pectin.

Grades of pectin and its role in jelly preparation.

Theory of jelly preparation.

Difficulties in jelly making and their solutions.

UNIT-5Preserves, Candies & Crystalized fruits

Definition of preserve.

Define candies and crystalized ftuits.

Fruits/vegetables suitable for preserveﬁcandiesfcrystalized fruits preparation.
Methods of preparation of preserves.

Methods of preparation of candies.

Role of Osmosis in preparation of preserves.

Difference between preserve and candies.

Minimum strength (TSS) of sugar syrup in preserve.

Difference between candied, glaced and crystalized fruits.

Cause of spoilage of preserves and candies.

UNIT-6 Tomato products/ sauces/chutneys/Pickles

Different types of tomato products.

Different fruits and vegetables used for preparation of vegetable sauces.
Method of preparation of tomato sauce/ketchup.

Difference between tomato sauce and vegetable sauce.

Definition of chutney.

Fruits/vegetables used in the preparation of chutneys.

Method of preparation of any chutney.

Kinds of pickle.

Different kind of spoilage occur in pickles.



UNIT-7Drying & Dehydration/ Vinegar/ Nutraceuticals from fruits and vegetables
e Definition of drying.
Difference between Sun drying and mechanical dehydration.
Methods of sun drying of the grapes.
Mechanical dehydration of the apple.
Processes for vegetable drying and dehydration.
Freeze drying.
Definition of Vinegar.
Definition of spirit vinegar.
- Grain strength of vinegar
Different major nutraceuticals from fruits and vegetables.

Note: Current general knowledge of scientific advancements in all the above units is
deemed to have been included.
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SYLLABUS
FOR THE POST OF

PRAYOGSHALLA SAHAYAK (RASAYAN VIGYAN), MUSHROOM PRAVEKSHAK,
PRAYOGSHALLA SAHAYAK (VANASPATI VIGYAN), PRAYOGSHALA SAHAYAK
UDHYAAN VIBHAG (UDHYAAN AIVAM KHADYA PRASHANSKARAN), PRAYOGSHALA
SAHAYAK (PASHUPALAN VIBHAG), PASHUDHAN PRASAAR ADHIKARI.

PART 1
CHEMISTRY

L. Atomic, molecular and molar mass, Mole concept. Stoichiometry. Atomic number,
isotopes and isobars, 5 W .

[l Bohr’s atomic mode! & it's limitation. de Broglie's equation. Heisenberg’s uncertainty
principle, concept of orbitals; Quantum numbers, Aufbau principle, Pauli’s exclusion
principle and Hund’s rule. Electronic configuration of atoms,

. Modern periodic law. Periodic table & ‘periodic properties: atomic & ionic radii,
ionization enthalpy, electron gain enthalpy and electronegativity.

V. lonic bond, Lattice enthalpy. Covalent bond, Valence bond theory, VSEPR theory,
Concept of Hybridization, Structure & shape of simple molecules, Molecular orbital
theory, Bond order, Electronic configuration of homonuclear diatomic molecules (Ha,
Hes, Ca, N2 & O3). Hydrogen bonding, :

V. dand fblock elements- Electronic configuration, general trends in properties (metallic
character, jonization enthalpy, oxidation state, ionic radii, catalytic property and colour,
Magnetic properties, interstitial compounds, alloy formation). Preparation and
properties of KMnOg4.and Ko2Cr207, Lanthanoids & Actinoids: Electronic configuration
and Oxidation state. Lanthanoid contraction.

VI Coordination compounds; Difference between double salt and coordination
compounds. Ligands, coordination number. TUPAC nomenclature of simple
coordlnation compounds. Isomerism, Werner theory, Valence bond theory. Crystal Field
theory, Electronic arrangement it Octahedral and Tetrahedral complexes, CFSE,
Spectrochemical series, Importance of Coordination compounds (qualitative analysis,
extraction of metals & biological system).

VIl General Organic Chemistry: Classification of organic com
Nomenclatyre, Isomerism, Electronic displacernent in covalent bond: 1ndd
Electromeric effect, Hyperconjugation & Resonance, Covalent bond ¢ avage.
Altacking reagents (Electrophile & Nucleophile), Reaction intermediates (Carbocation,
Free radical and Carbanion). Types of organic reactions, Methods of Purification of
Organic Compounds, Qualltative and Quantitative analysis of Organic Compaunds.

VI, Hydrocarbons- Alkanes: Conformational analysis of Ethane. Halogenation,
Combustion & Pyrolysis, Alkenes-Geometrical isomerism. Method of preparation of
alkenes. Chemical reastions of alkenes (with hydrogen, halogen, water, HX, oxidation

T
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IX.

XL

XIL.

X111

XIV.

XV.

XVI

XVIIL.

& ozonolysis). Alkynes- Acidic nature, Method of preparation of alkynes. Chemical
reactions of alkynes (with hydrogen, halogen, water & HX). Aromatic Compounds-
Structure of benzene, Aromaticity, Mechanism of Electrophilic Substitution reactions
(Nitration, Sulphonation, Halogenation and Friedel Craft’s alkylation & acylation).
Directive effect of functional group in monosubsituted benzene. Carcinogenicity &
toxicity.
General methods of preparation, Physical, Chemical properties & uses of haloalkenes,
haloarenes, alcohol, phenol, ether, aldehyde, ketones, carboxylic acid & amines, Uses
and environmental effects of Dichloromethane, trichloromethane, iodoforms, freons &
DDT. Importance of Diazonium salts in synthetic organic chemistry.
Some important name reaction (Hunsdieker reaction, Hoffmann Ammonolysis, Wurtz
reaction, Sandmeyer reaction, Gattermann reaction, Esterification reaction, Reimer
Teimann reaction, Aldol Condensation, Cannizaro reaction, Benzoin Condensation,
Carbylamine reactions).
Biomolecules: Classification, properties and importance of Carbohydrates (mono-,
oligo & Polysaccharides), Proteins, Vitamins & Nucleic acid. Structure of proteins.
Denaturation, Elementary idea of Enzymes & Hormones.
Thermodynamics- Types of systems. Extensive and Intensive properties. State function.
First law of thermodynamics. Heat capacity and specific heat capacity. Hess's law.
Enthalpy of dissociation, combustion, formation, atomization, sublimation, phase
transition and ionization, Concept of Entropy. Free energy, spontaneity and equilibrium.
Third law of Thermodynamics (brief introduction).
Solution- Method of expression of concentration. Solubility of gases in liquids and solid
solutions. Raoult’s law. Colligative propetties. Abnormal molar mass,
Equilibrium- Law of mass action. Equilibrium constant. Le- Chatelier’s principle.
Ionization of acid and base. Strong and weak electrolytes. Acidic strength, pH, Buffer
solutions, Solubility product, Hydrolysis of salts & Common lon Effect.
Electrochemistry-Oxidation number. Redox reactions & it’s application. Conductance,
Specific & Molar Conductivity and their variation with concentration. Kohlrausch’s
law. Electrolysis. Laws of electrolysis. Galvanic Cell, EMF of cell, Standard electrode
potential, Nérnst equation. Relation between Gibb’s energy change & EMF of a cell.
Dry cell, Pb-accumulator & Fuel cell, Corrosion.
Chemical Kinetics- Rate of reaction, Factors affecting rate of reactions (Concentration,
temperature, catalyst). Order and Molecularity. Rate law and rate constant. Integrated
rate equation and half life (Zero and First order reactions). Concept of Collision theory.
Activation energy dnd Arrhenius equation,
Laboratory methods: Volumetric .arialysis (Preparation of standard solution of oxalic
acid, sodium carbonate; Determination of strength of NaOH & HCI). Inorganic salt
analysis. Detection of N, S and Cl in Organic compounds. Determination of pH of
solutions, acids, bases and salts using pH meter and universal indicator.
Chromatography analysis (Paper chromatography, Rf value) of leave & flower extracts
and i inorganic mixture. Inorganic compound prepatation (Ferrous Ammonium Sulphate,
Potash Alum & Potassium Ferric Oxalate). Organic compound preparation
_ (Acetanilide, Di-benzalacetone & p-Nitroacetanilide). Functional group determination
(Unsaturation, Alcohol, Phenol, Aldehyde, Ketone, Carboxylic and Pr:mary amine).
Characteristic tests of Carbohydreites, fats and proteins.
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PART II
BIOLOGY

UNIT-|
ORIGIN OF LIFE AND EVOLUTION
Origin of life. Evolution, theories and evidences of evolution. Variations and causes of
variations. Neo-Lamarckism and Neo-Darwinism. Adaptations and adaptive radiations. Human

Evolution. Speciation.

UNIT-2
CELL BIOLOGY
Cell Theory. Prokaryotic and Eukaryotic cell. Cell membrane and cell wall, Cell organelles
(Plastids, Mitochondria, Endoplasmic reticulum, Golgi Bodies/Dictyosomes, Lysosomes,
Vacuoles, Centrioles). Nucleus and Chromosomes. Cell Cycle. Mitosis and Meiosis.
Biomolecules: Structure, Classification and function of Proteins, Carbohydrates, Lipids.
Metabolism of Carbohydrates. Enzymes, classification and enzyme action. Nucleic Acids.

UNIT-3
DIVERSITY OF LIVING ORGANISMS

Taxonomy and Systematics. Coricept of species. Nomenclature of species. History of
Classification. Taxonomical hierarchies. Classification of Organisms (5- Kingdom Syster
Classification). Salient features of various groups of plants (Algae, Fungi, Bryophyta,
Pteridophyta, Gymnosperms and Angiosperms) and animals (Non-Chordata up to Phylum and
Chordata up to Classes) with examples and economic importance. Microbial Diversity
(Viruses, Viroids, Bacteria). Lichehs.

Botanical gardens, Herbaria, Zoological Parks and Musetims.

UNIT-4 ’

STRUCTURAL ORGANIZATION IN PLANTS AND ANIMALS
Plants and Animal Tissue systems. Morphology, Anatomy and Functions of different Parts of
Flowering Plants (Stem, Root, Leaf, Inflorescence, Flower). Coelom and segmentation in

animals,

Morphology, Anatomy and functions of various systems of Earthworm. Cockroach, Frog and
Man.

UNIT-5
PHYSIOLOGY
PLANT PHYSIOLOGY: Transportation. Mineral Nutrition. Photosynthesis, Respiration. Plant
Growth and development. Plant Movements. Seed Germination. Photoperiodism.
Vernalization, '

HUMAN PHYSIOLOGY: Types of Nutrition. Digestion ahd Absorption. Nufritional digestive
disorders. Breathing and exchange of gases. Body fluids and circulation. Working of heart,
heart sounds, cardiac cycle. Nitrogenous excretion, working of Kidney and osmoregulation.
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Locomotion and movement. Neural control and co-ordination. Receptots (Eye, ear and
chemical sense organs). Chemical co-ordination integration.

UNIT-6
REPRODUCTION
ASEXUAL AND SEXUAL REPRODUCTION.

SEXUAL REPRODUCTION IN FLOWERING PLANTS: Flower and its types. Structure and
development of anther and male gametophyte. Structure and development of ovule and female
gametophyte. Pollination, Fertilization. Post-fertilization events. Endosperm. The embryo.
Parthenocarpy. Polyembryony. Apomixis. Development of fruits and seeds. Dehiscence of
fruits and dispersal of seeds. ;

HUMAN REPRODUCTION: Garﬁetogene_sis. Menstrual Cycle. Fertilization. Embryo
Development. Implantation. Placenta. Parturition. Reproductive health. Population explosion

and Birth Control. Contraception and Medical Termination of Pregnancy. Sexually transmitted

- diseases. Infertility. Amniocentesis. Test Tube baby.

UNIT-7
_ MOLECULAR BIOLOGY, GENETICS AND BIOTECHNOLOGY
MOLECULAR BASIS OF INHERITANCE: Nucleic acids. Genes. Evidences of Genetic
material. Replication of DNA. Genetic Code. Transcription, Translation and gene regulation.

GENETICS: Heredity and variation. Mendel’s Laws of inheritance. Post-mendelian Genetics.
Gene Interaction. Chromosomal theory of inheritance. Linkage. Crossing-over. Sex
Determination. Sex-linked inheritance. Mutations. Human genetic disorders. Pedigree analysis.

BIOTECHNOLOGY: Principals of biotechnology. Genetic engineering. Tools of recombinant
DNA technology. Restriction enzymes. DNA fingerprinting. Gene library. Cloning. Application
of biotechnology in Agriculture, health and medicine. Human genome project. ELISA.

UNIT-8
BIOLOGY AND HUMAN WELFARE
Human health and diseases. Communicable and non- diseases. Cancer. Pathogens. The Immune
system. Antigen and Antibodies. Types of Immunity. Autoimmunity. Role of stem cells in
medical treatment.

MICROBES IN HUMAN WELFARE: Microbes in household products. Microbes as food.
Microbes in industries. Microbes i sewage treatment. Biofertilizers,

UNIT-9
- ECOLOGY AND ENVIRONMENT -
Major Blomes of India. Abiotic and Biotic Factors. Bio-geochemical cycles. Food chain and
Food-web. Ecological pyramids. Adaptation to environment in plants and animals. Population
(density, natality. Mortality, biotic potential, age distribution, sex ratio). Interaction between
organisms (Predation, parasitism, mutualisin, ammensalism). Ecosystem and its components.
Pond, forest, prassland, desert, mountain ecosystems. Ecotone and edge effects. Biotic
community and succession. Types of biodiversity. In-situ and ex-situ conservation. Hot spots
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of biodiversity. Wild life and its conservation. Biosphere reserves, national parks, sanctuary.
Red data book. Ramsar convention. Project Tiger.

ENVIRONMENTAL ISSUES: Environmental pollution. Pollutants, kinds of pollution;
prevention and their control, Pollution related diseases. Land degradation. Sewage and sewage
treatment. Solid waste management. Hospital waste management. Remedy for plastic waste.
Organic farming, Environmental Acts/laws/legislations,

UNIT-10
ECONOMIC BOTANY, ZOOLOGY AND BIOSTAT]STICS
ECONOMIC BOTANY: Green revolution. Main objectives of plant bréeding. Cereals and
pulses. Non-cereal crops, Methods of crop improvement. Fibte, timber, oil, spices, condiment-
yielding plants, Plant tissue culture, Single cell protein (SCP). Biofortification,

ECONOMIC ZOOLQOGY: Sericulture, Apiculture, Lac culture. Pisciculture. Poultry and
Piggry. Animal husbandry (Dalry, Artificial :nsemmatlon Multiple and embryo transfer
teu.huology)

BIOSTATISTICS: Data (Primary and secondary), data collection and data classification.
Principles and application of measures of central tendency (Mean, Mode and Median),

Note: Current general knowledge of scientific advancemeuts in all the above units is
de¢med to have been included,

\
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SYLLABUS
FOR THE POST OF

PHOTOGRAPHER, SNATAK SAHAYAK, PRATIRUP
SAHAYAK & VAGYANIK SAHAYAK

I1.

IT.

¥

PART I
PHYSICS

Need for measurement, Units-of measurement; Systems of units; SI units, Length,
Mass and time measurement, fundamental and derived units. Accuracy and
precision of measuring instruments, error in measurement and significant figures. °
Dimensions of physical quantities, dimensional analysis and its applications. Scalar
and vector quantities; Frame of reference, Motion in a straight line, uniform and
non- uniform motion, speed and velocity, uniformly accelerated motion, velocity -
time and position-time graphs. Motion in a plane, Projectile motion, Newton’s laws
of motion; impulse; Law of conservation of linear momentum and its applications.
Equilibrium of concurrent forces, Static and kinetic friction, laws of friction,
rolling friction; Dynamics of uniform circular motion: Centripetal force.

Work done by a constant force and a variable force; kinetic energy, work- energy
theorem, power, potential energy of a spring, conservative forces: non-conservative
forces, elastic and inelastic collisions in one and two dimensions. Centre of mass
of a two-particle system, and rigid body, torque, angular momentum, Moment of
inertia (MI), MI for simple geometrical objects, radius of gyration, Kepler's laws
of planetary motion, universal law of gravitation; Acceleration due to gravity
and its variation with altitude and depth; Gravitational potential energy and
gravitational potential, escape speed, orbital velocity of a satellite.

Elasticity, Stress-strain relationship, Hooke's law, Young’s mozfulus, bulk modulus,
shear modulus of rigidity, Poisson's ratio; elastic energy, Pressure, Pascal's law
and its applications, hydraulic machine, Viscosity, Stokes' law, terminal velocity,
streamline and turbulent flow, critical velocity, Bernoulli's theorem and its simple
applications. Surface energy and surface tension, angle of contact, application of
surface tension ideas to drops, bubbles and capillary rise.

Heat, temperature, thermal expansion; thermal expansion of solids, liquids and
gases, specific heat capacity; Cp, Cv - calorimetry; change of state - latent heat
capacity and triple point, Heat transfer-conduction, convection and radiation,
thermal conductivity, qualitative ideas of Blackbody radiation, Wein's displacement
Law, Stefan's law, Newton’s law of cooling, Definition of temperature and thermal
equilibrium, zeroth, first, and second law of thermodynamics, isothermal, adiabatic,
reversible, irreversible, and cyclic processes, Carnot engine and its efficiency,
Kinetic theory of gases - assumptions, concept of pressure, Ideal gas, Kinetic
interpretation of temperature; rms speed of gas molecules; degrees of freedom, law
of equi-partition of energy and application to specific heat capacities of gases;
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VI

VIIL

VIII.

IX.

o 1

concept of mean free path, Avogadro's number.

Periodic and oscillatory motion, time period, frequency, displacement as a function
of time, periodic functions and their applications, Simple harmonic motion (S.H.M)
and its equations of motion, oscillations of a loaded spring- restoring force and force
constant; energy in S.H.M. Kinetic and potential energies; simple pendulum
derivation of expression for its time period, Transverse and longitudinal waves,
speed of travelling wave, displacement relation for a progressive wave, principle of
superposition of waves, reflection of waves, standing waves in strings and organ
pipes, fundamental mode and harmonics, Beats.

Electric charges, Coulomb's law-force between charges, superposition principle
and continuous charge distribution, electric field due to a point charge, electric
dipole, electric field due to a dipole, torque on a dipole in uniform electric field.
Electric flux, statement of Gauss's theorem and its applications, Electric potential,
electric potential due to a point charge and dipole, equipotential surfaces, electrical
potential energy of a system of two-point charges and of electric dipole in an
electrostatic field; Conductors and insulators; Dielectrics and electric polarization,
capacitors and capacitance, combination of capacitors, capacitance of a parallel
plate capacitor, energy stored in a capacitor; Electric current, drift velocity,
mobility and their relation with electric current; Ohm's law, electrical energy and
power, electrical resistivity and conductivity, Internal resistance of a cell,
combination of cells, Kirchhoff's rules, Wheatstone bridge and meter bridge.
Concept of magnetic field and magnetic forces, Lorentz force, Biot - Savart law
and its application to current carrying circular loop, Ampere's circuital law and its
applications, Solenoid and toroid, force between two parallel current-carrying
conductors-definition of ampere, torque experienced by a current loop in uniform
magnetic field, moving coil galvanometer- its current sensitivity and conversion to
ammeter and voltmeter, Bar magnet and magnetic field lines, bar magnet as an
equivalent solenoid, magnetic field intensity due to a magnetic dipole (bar
magnet), torque on a magnetic dipole (bar magnet); Magnetic properties of
materials with examples, magnetization of materials, effect of temperature on
magnetic properties.

Electromagnetic induction; Faraday's laws, induced EMF and current; Lenz's
Law, Self and mutual induction; Alternating currents, peak and RMS value of
alternating current/voltage; reactance and impedance; LCR series circuit and
resonance, power in AC circuits, power factor, AC generator; Transformer; Basic
idea of displacement current, Electromagnetic waves, their characteristics,
Electromagnetic spectrum and their uses.

Reflection of light, spherical mirrors, mirror formula, refraction of light, total
internal reflection and optical fibers, refraction at spherical surfaces, lenses, thin
lens formula, lens maker’s formula, magnification, power of a lens, refraction of
light through a prism, Microscopes -and astronomical telescopes and their
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magnifying powers. Wave front and Huygen’s principle, reflection and refraction
of plane wave using Huygen’s principle, Interference, Young's double slit
experiment, diffraction due to a single slit and polarization.

X. Dual nature of radiation, Photoelectric effect, Einstein's photoelectric equation,
particle nature of light, the photon, wave nature of particles, de-Broglie relation,
Alpha-particle scattering experiment; Rutherford's model of atom; Bohr model
of hydrogen atom, atomic spectra, hydrogen line spectra, Composition and size of
nucleus, nuclear force; Mass-energy relation, mass defect; binding energy per
nucleon and its variation with mass number; nuclear fission, nuclear fusion,
radioactivity, Energy bands in conductors, semiconductors and insulators, p and n
type semiconductors, p-n junction semiconductor diode, I-V characteristics in -
forward and reverse bias, application of junction diode -diode as a rectifier.

PART II
CHEMISTRY

I.  Atomic, molecular and molar mass. Mole concept. Stoichiometry. Atomic number,
isotopes and isobars.

II. Bohr’s atomic model & it’s limitation. de Broglie’s equation. Heisenberg’s
uncertainty principle, concept of orbitals. Quantum numbers. Aufbau principle,
Pauli’s exclusion principle and Hund’s rule. Electronic configuration of atoms.

III. Modern periodic law. Periodic table & periodic properties: atomic & ionic radii,
ionization enthalpy, electron gain enthalpy and electronegativity.

IV. Ionic bond, Lattice enthalpy. Covalent bond, Valence bond theory, VSEPR theory,
Concept of Hybridization, Structure & shape of simple molecules. Molecular orbital
theory, Bond order. Electronic configuration of homonuclear diatomic molecules
(Hz, Hez, C2, N2 & O2). Hydrogen bonding.

V. d and f block elements- Electronic configuration, general trends in properties
(metallic character, ionization enthalpy, oxidation state, ionic radii, catalytic
property and colour. Magnetic properties, interstitial compounds, alloy formation).
Preparation and properties of KMnO4 and K2Cr207. Lanthanoids & Actinoids:
Electronic configuration and Oxidation state. Lanthanoid contraction.

VI. Coordination compounds: Difference between double salt and coordination
compounds. Ligands, coordination number. IUPAC nomenclature of simple
coordination compounds. Isomerism. Werner theory. Valence bond theory. Crystal
Field theory, Electronic arrangement in Octahedral and Tetrahedral complexes,
CFSE, Spectrochemical series. Importance of Coordination compounds (qualitative
analysis, extraction of metals & biological system).

VII. General Organic Chemistry: Classification of organic compounds, [UPAC
Nomenclature. Isomerism. Electronic displacement in covalent bond: Inductive
effect, Electromeric effect, Hyperconjugation & Resonance. Covalent bond
cleavage. Attacking reagents (Electrophile & Nucleophile). Reaction intermediates
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VIIL

IX.

X1

XII.

XIIIL.

XIV.

XV.

XVL

e

(Carbocation, Free radical and Carbanion). Types of organic reactions. Methods of
Purification of Organic Compounds. Qualitative and Quantitative analysis of
Organic Compounds.

Hydrocarbons- Alkanes: Conformational analysis of Ethane. Halogenation,
Combustion & Pyrolysis. Alkenes-Geometrical isomerism. Method of preparation
of alkenes. Chemical reactions of alkenes (with hydrogen, halogen, water, HX,
oxidation & ozonolysis). Alkynes- Acidic nature, Method of preparation of alkynes.
Chemical reactions of alkynes (with hydrogen, halogen, water & HX). Aromatic
Compounds- Structure of benzene, Aromaticity, Mechanism of Electrophilic
Substitution reactions (Nitration, Sulphonation, Halogenation and Friedel Craft’s
alkylation & acylation). Directive effect of functional group in monosubsituted
benzene. Carcinogenicity & toxicity. -

General methods of preparation, Physical, Chemical properties & uses of
haloalkenes, haloarenes, alcohol, phenol, ether, aldehyde, ketones, carboxylic acid
& amines. Uses and environmental effects of Dichloromethane, trichloromethane,
iodoforms, freons & DDT. Importance of Diazonium salts in synthetic organic
chemistry.

Some important name reaction (Hunsdieker reaction, Hoffmann Ammonolysis,
Waurtz reaction, Sandmeyer reaction, Gattermann reaction, Esterification reaction,
Reimer Teimann reactioh, Aldol Condensation, Cannizaro reaction, Benzoin
Condensation, Carbylamine reactions).

Biomolecules: Classification, properties and importance of Carbohydrates (mono-,
oligo & Polysaccharides), Proteins, Vitamins & Nucleic acid. Structure of proteins.

~ Denaturation. Elementary idea of Enzymes & Hormones.

Thermodynamics- Types of systems. Extensive and Intensive properties. State
f_&iﬂCﬁOﬂ. First law of thermodynamics. Heat capacity and specific heat capacity.
Hess’s law. Enthalpy of dissociation, combustion, formation, atomization,
sublimation, phase transition and ionization. Concept of Entropy. Free energy,
spontaneity and equilibrium. Third law of Thermodynamics (brief introduction).
Solution- Method of expression of concentration. Solubility of gases in liquids and
solid solutions. Raoult’s law. Colligative properties. Abnormal molar mass.
Equilibrium- Law of mass action. Equilibrium constant. Le- Chatelier’s principle.
Tonization of acid and base. Strong and weak electrolytes. Acidic strength, pH,
Buffer solutions, Solubility product, Hydrolysis of salts & Common Ion Effect.
Electrochemistry-Oxidation number. Redox reactions & it’s application.
Conductance, Specific & Molar Conductivity and their variation with concentration.
Kohlrausch’s law. Electrolysis. Laws of electrolysis. Galvanic Cell, EMF of cell,
Standard electrode potential, Nernst equation. Relation between Gibb’s energy
change & EMF of a cell. Dry cell, Pb-accumulator & Fuel cell. Corrosion.
Chemical Kinetics- Rate of reaction. Factors affecting rate of reactions
(Concentration, temperature, catalyst). Order and Molecularity. Rate law and rate




ea
constant. Integrated rate equation and half life (Zero and First order reactions).
Concept of Collision theory. Activation energy and Arrhenius equation.

XVII.  Laboratory methods: Volumetric analysis (Preparation of standard solution of oxalic
acid, sodium carbonate; Determination of strength of NaOH & HCI). Inorganic salt
analysis. Detection of N, S and Cl in Organic compounds. Determination of pH of
solutions, acids, bases and salts using pH meter and universal indicator.
Chromatography analysis (Paper chromatography, Rf value) of leave & flower
extracts and inorganic mixture. Inorganic compound preparation (Ferrous
Ammonium Sulphate, Potash Alum & Potassium Ferric Oxalate). Organic
compound preparation (Acetanilide, Di-benzalacetone & p-Nitroacetanilide).
Functional group determination (Unsaturation, Alcohol, Phenol, Aldehyde, Ketone,

- Carboxylic and Primary amine). Characteristic tests of Carbohydrates, fats and
proteins.

PART III
MATHEMATICS

. Relations And Functions: Sets and their Representation, Types of Sets, Venn
Diagrams, Union and Intersection of Sets, Difference of Sets, Complement of a Set,
Cartesian Product of Sets, Real Valued Functions, Sum, Difference, Product &
Quotient of Functions, Definition of Relation, Types of Relation: Reflexive,
Symmetric, Transitive and Equivalence Relations. One-To-One and Onto
Functions.

Il. Algebra: Sequences and Series, Arithmetic & Geometric Progressions,
Permutations and Combinations, Binomial Theorems for Integral Indices, Algebraic
Solutions of Quadratic and Cubic Equations, Relation Between Roots and
Coefficients, Solution of Linear Inequalities up to Two Variables, Complex
Numbers and their Properties; Determinants up to 3x3 Order and their Applications;
Matrices, Types of Matrices, Consistency and Inconsistency of Systems of
Equations.

1II.  Calculus:

" Differential Calculus: Limit, Continuity and Differentiability, Applications of
Derivatives related to Tangent and Normal, Maxima and Minima, Approximations
and other Real-Life Situations.

Integral Calculus: Integration of Functions by Substitutions, By Parts, By Partial
Fractions. Definite Integrals and their Properties, Applications of Definite Integrals
related to Length, Area and Volumes.

Differential Equations: Order and Degree of Differential Equations, Formation
and Solutions of First Order and First Degree Differential Equations.

IV. Coordinate Geometry:

ot
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Two-Dimensional Geometry: Distance Formula between Two Points, Straight
Line and its various forms; Quadratic Curves, Circle, Parabola, Ellipse, Hyperbola
and their properties.

Three Dimensional Geometry: Coordinate Axes and Coordinate Planes, Distance
and Section Formulae, Centroid of a Triangle, Direction Ratio's and Direction
Cosine's, Equation of a Line in Space, Angle between two Lines, Shortest Distance
between two Lines, Equation of Plane, Angle between two Planes, Distance of a
Point From a Plane, Angle between Line and Plane.

Statistics And Probability: Measures of Central Tendency, Measures of
Dispersion, Quartiles, Percentiles and Deciles.

Probability: Concept of Probability, Conditional Probability and its Properties,
Addition- and Multiplication Theorems, Baye's Theorem, Random Variables,
Binomial Distribution.

Trigonometry: Trigonometric Functions, Trigonometric Ratios of Allied Angles,
Trigonometric Ratios of Compound Angles, Transformation Formulae,
Trigonometric Ratios of Multiple and Submultiple Angles, Sine and Cosines
Formulae and their applications, Trigonometric Equations and their solutions.
Inverse Trigonometric Functions and Properties.

Vector Algebra: Scalar and Vector Quantities, Types of Vectors, Addition and
Subtraction of Vectors, Dot and Cross Product of Vectors, Angles between two
Vectors, Multiplication of a Vector by a Scalar.

Note: Current general knowledge of scientific advancements in all the above units

is deemed to have been included.

c=4 A7 —



