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APPENDI X-I1
SYLLABI FOR COMPULSORY SUBJECT
GENERAL STUDIES
General Scienceand Environment
Questions on general science and Environment will cover general appreciation and
understanding of science including matters of every day observation and experience as
may be expected of a well educated person who has not made a special study of any
particular scientific discipline.
Current Events of National & International | mportance
In current events knowledge of significant National and International leveling will be
tested.
History of India and Independent India
InHistory, questions of general knowledgerelated to social, economic and political aspects
will beasked. Also, therewill be questionson Indian National Movement and Development
of Independent India.
(1) Geography of India
Therewill be questions of general knowledge relating to Physical, social and economic
geography. It will also include questions on Indian Agriculture and Natural resources.
Therewill be questions pertaining to demography and census of India.
(2) General Geogr aphical awar eness of world.
Indian Polity and Economy
Political system and constitution of the country, Panchayati Raj, social system, economic
development, elections, political parties, plans, industrial development, foreign trade and
economic and financial institutions.
Sports
Important games and sports tournaments, Awards and personaitiesfor M.P., India, Asia
and World.
Geography, History and Culture of M.P.
Therewill be questionsrelated to the development of Mountains, rivers, climate, Floraand
Fauna, Minerals transportation in the Geography of Madhya Pradesh . It will also have
questionsrelating to important dynasties of M.P., Contribution of important dynastiesin
the Histroy & Culture of Madhya Pradesh, There will be questions on Tribals, Arts,
Architecture, Fine Artsand Historical personalities of M.P.
Polity and Economy of M.P.
Palitical system, Politica partitiesand elections, Pachyati Raj, Socia system and economic
development of M.P.. This will also include questions on Industry, Plans, Economic
programmes, business, demography and census of M.P.
General Mental Ability
Numerical ability, reasoning, coding, dataanalysisand interpretation and analogy.
Information and Communication Technology
Questions pertaining to characteristics, uses, and terminol ogies such as website, online,
search engine, e-mail, video mail, chatting, video conferencing, hacking, cracking, virus
and cyber crime.
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General Introduction of Madhya Pradesh

Geography

Genera Introduction of Madhya Pradesh, area, topography and structure, physical and
geographic areasand climate.

Natural Resour ces of Madhya Pradesh

1.Mineral Wealth.

2.Forest Wealthand Wild Life.

3.Agriculture and Live stock, Regional distribution of crops, planned development of
Agriculture, Green Revolution, Development of Live stock.

4.Water Resources- Development of Irrigation and I rrigation projects.

Human Resour ces

Population, Population Density, Urban and Rural population, Literacy and Labours.
Energy Resour ces

Questionswill attempt to assessthe general awareness of condidates about the conventional
and non-conventional sources of energy and their usesin human life.

Industries

Attempt will be made to assess the general awareness of candidates about the types and
sizeof industries and their impact on state economy.

Environment

Questionswill berelated to environment and its protection, pollution, natural climatesand
their impact on quality of humanlife.

Planning and Evaluation

Attempt will beto assessthe general awareness of candidates about different aspect of five
year planstill date, various programmesof urban and rural devel opment, economic planning
and its evaluation and status of Madhya Pradesh in the context of Country.
Administrative Structure of Madhya Pradesh

Questionswill berelated to general knowledge of candidates about administrative units-
Division, Digtrict, Tehsil and

Development-Blocks; their relationship and administrative structure.

Rural and Urban Administrative Structure

Questionswill be pertaining to the general knowledge of candidate about organization and
administrative structure of Pachayati Raj, Municipality and Municipal corporation.
Games and Sports

Attempt will be made to assess the awareness of candidates related to organization,
management and facilities for different games and sports. The questions will also be




related to different State awards, and personalities and contribution of Government and
non Government agencies.
Culture, Literature, Music, Dance, Artsand History of Madhya Pradesh

Culture

The questions will be related to nature, typestheir salient features and impact on human

life.

Literature

(1) Ancient - Kalidas, Bharthari, Bhavbhuti, VVanabhatta.

2 Medieval - Keshav, Padmakar, Bhushan.

®3) Modern - Pandit Makhanla Chaturvedi, Subhadra Kumari Chauhan, Gajanan
Madhav Muktibodh, Balkrishna Sharma "Navin", Bhavani Prasad Mishra,
Harishankar Parsai, Sharad Joshi, MullaRamoozi, Shiv-Mangal Singh Suman
and NanddulareVajpai

(4) Folk Literature/ Dialects of Madhya Pradesh. Isuri, Singgji.

Music & Dance Tradition

(1) Music Tradition - Tansen, Ustad Allauddin Khan, Ustad Hafiz Ali Khan, Pandit
KrishnaRao, Shankar Pandit, Rajabhaiya Poonchwale, Ustad Amir Khan, Kumar
Gandharva, Maharaj Chakradhar Singh, Pandit Kartik Ram.

2 Dancetradition - Mgjor styles of folk music, major folk dances.

Arts

Questionsof general naturewill berelated to characteristics of Rock painting, folk panting,

modern painting school and important painters. It will aso have questionsrel ated to major

folk and other theatres.

Major Scheduled Tribes

Itwill assessthe general awareness of candidatesrel ated to names, characteristics, habitats,

major fairsand festivalsand cultural structure of major scheduled tribes. It will also have

questions related to different programmes of State Government for the upliftment of

Scheduled Tribes.

Programmes of State Government in thefield of Culture

The questionswill attempt to assess general knowledge of the candidate related to literasy

academicsand institutions. The questionswill also berelated to different Music and Fine

Arts Schoolsand Cultural festivals. Therewill be questions awards given by the state for

thesignificant contributioninthefiled of literature, music and finearts.

Archaeological Heritage

The questions of general knowledgewill berelated to significance and characteristics of

major historical, archaeol ogical and tourist places.

Historical per spective of Madhya Pradesh

The questions will be related to creation of M.P. and important dynesties and rules of

M.P., It will also have questionsrelated to contribution of M.P. in freedom movement.

STATE FOREST SERVICES EXAMINATION - 2010

Thesyllabusfor the examination General English will beasfollows-
The objective type question paper will carry maximum 40 marks each question of two marks.

PART 1- Applied grammar containing topicslike partsof speech vocabulary, Active Passive,
Direct and indirect speech, Transformation of sentence. (10 questionsof 2 marks
each).

PART 2- Sentence completion questions (fill in the blanks) These will be of the nature of
multiple choice questions. Five questions of 2 marks each.

PART 3- Questions on reading comprehension (5 questions of 2 marks each based on an

unseen passage each).
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ELEMENTARY MATHEMATICS
ARITHMETIC :

Average profit and loss. simple and compound interest, Area Time, work and Labour,
Time and distance; Square Root. Percentage, Ratio and Proportion, use of log table.
volumes of rectangular surface and solids.

Algebra:

Fundamental laws and first four rules additions, Substraction, multiplicatin, division,
simpleformulaand their usefactors, H.C.F.L.I.C.M. by factors, fractions, s mple equations,
factors of easy trinomial expressions of second degree.

Geometry :

Lineand angles, parallels, triangles, congruenceinequalities, parallelograms, applications
of parallels, bisectors, perpendicularsetc. Construction of angles, construction of triangles,
construction of quadrilaterals, theoremsof areasof trianglesand parallelograms, Areasof
quadrilaterals, theorem of Pythagoras and its converse, reduction of quadrilateralsto an
equivalent triangle, reduction of arectilimel figureto atriangle or rectangle of equal areas,
construction of arectangleof given areaand having oneside of given length, miscellaneous
construction, loci, Intersection of loci, exercisesonloci.

Trignomentry :

Circular measure, Definitions o trignometric rations, simple problems on heights and
distance.
T T (F 01)
e B ITW T qHE
9T & T W SMURYA HRONG, S{a T SgTH, IEE AH q°1 SAd ab w
AR | T T a1, Sfianed & SR |
1 TR F TH
T 9T TRGAT AT I 6T % ® | UEF- HEl U UGR, HEEET UG S

10.

11.

10.

11

U |
ST 9T
A F THeheddT, AN, ARTAT, AT & AIH, FI JHES AT, I]A T
Ud FgT U, 9eY S |
qeq o 9gdm
U, ST, AEAISHAI], S, ®ddh, dEe, SahEe, SHSEmEe Ud SHg-
T el T AT qAT S ST BT A g, U1 AT & TN T Hebed T |
ST
AR SBT3 T @, Sab & YR UG % w1 | T, a9 Ud gT9d &
FYROT, TS - RIT, JUEH T ST BT 9T |
Ellcae BeE ]
giel & AT % Twid, Uil & aiiieReT quT o HEH % Hwid, T o @d pell &
T @AY U o7 G Weed- A, HaEr (g A, e, dEeEr, g auEr
Td oo |
ey H A
UIEU-Ad HEE B UR 9% 59, @9 GUER, TSR, Tl 9T, Arage
AT, J9E, g, T, GO B Bl dbl, AT |
wEY W T
YR % GH Gl & Tecaqol AT &1 AT gid Td The |
Lieicl: celere Ut
e Site | el @y o "o, @ gerd, 391, #res Td SfT et qa e aret e |
i qen wEER
QI ETH O, AT T TDT SHeH, W ak T UF 9gUUl, I 99 U,
Td SIS TR &R |
Eclicikicyl
QAT ST, G, Sk HUE, 99 X, od e Tl % $ U, & A,
gy ud T F ST |

BOTANY (Code No. 01)
Origin and Evolution of Life
Basic ideas about the origin of Earth. Origin of life, chemica and biological evolution,
geological time scale and types of fossils.
Cell Biology
Cell, structure and functions of cell organelles, chromosomes: Structureand types. Mitosis
and meiosis.
Genetics
Concept of gene, DNA, RNA, laws of inheritance. Cytoplasmicinheritance, mutation and
polyploidy. Plant breeding.
Plant Diversity
A general account of structure and reproduction of virus, bacteria, cyanobacteria, algae,
fungi, lichens, bryophytes, pteridophytes and gymnosperms. Concept of alternation of
generations.
Angiosperms
Morphology, anatomy, types of tissues and their functions. Modifications of root, stem
and leaf. Reproduction : Pollination, fertilization and development of seed.
Taxonomy
Principles of nomenclature, classification and identification of plants. Salient featuresand
economic importance of following families : Malvaceae, Fabaceae, (Leguminosae),
Solanaaceae, Lamiaceae, Euphorbiaceae and Poaceae.
Plant physiology
Water relations of plant, mineral nutrition, enzymes, photosynthesis, nitrogen metabolism,
respiration, growth, hormones, physiology of flowering, seed germination.
Plant pathology
A general account of important diseases of crop plantsof Indiaand their control.
Plants and human welfare
Roleof plantsin human life. Plantsyielding food, fibers, wood and medicines.
Plants and environment
Ecosystem, ecological adaptations, natural resourcesand pollution, Global warming, acid
rainsand ozonelayer depletion.
Biotechnology
Recombinant D.N.A. technique, tissue culture, biofertilizers, Application of biotechnology
inagriculture, horticulture, medicine and industry.
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ZOOLOGY (CodeNo.02)
Cell structure and function
(1) Difference between Prokaryotic and eukaryotic cell.
(2) Structure of animal cell.
(3) Structure and functions of thefollowing cell organelles.
Plasma membrane, Golgi bodies, Mitochondria, Endoplasmic reticulum Lysosome,
Ribosomes.
(4) Cell cycle-mitosis, meiosis
(5) Structure of nucleusincluding nuclear membrane.
(6) Chromosomes - structure, type, structural and numerical abnormalities.
(7) Gene mutations (spontaneous and artificial ).
(8) DNA - Structure, replication, transcription and translation
(9) Recombinant DNA: Process and application
(10) DNA Finger printing - process and application.
(11) Sex determination in Drosophilaand man.
(12) Sex linked inheritancein man-haemophiliaand colour blindness.
Systematics
(1) Classification of non-chordates (up to sub classes) giving general featuresand examples
of thefollowing phyla-
Protozoa, Porifera, Coelenterata, Platyhelminthes, Annelida, Arthropoda, Mollusca,
Echinodermata, and Hemichordata.
(2) Structure; reprodution and life history of thefollowing types:
Amoeba, Monocystis, Plasmodium, Paramaecium, Sycon, Obelia, AureliaFasciola, Taenia,
Ascaris, Neanthes, Pheretima, Hirudinia, Palaemon, Periplaneta, Unio, Pila, Asteriasand
Balanoglossus.
(3) Classification of chordates up to orders, giving general features and examples of the
following :
urochordata, cephal ochrordata, Agnatha, Gnathostomata-Pisces, Amphibia, Reptilia, Aves
and Mammalia
(4) Comparative functional anatomy of the following based on type animals (Scoliodon,
Rana, Uromastix. Columbaand Oryctolagus), integument and itsderivatives, endoskel eton
(only limbs & girdles) digestive system, respiratory system, circulatory systemincluding
heart and aortic arches, urinogenital system, brain and senseorgans (eye and ear), endocrine
glands (Pituitary, thyroid, parathyroid, adrenal, pancreas and gonads) their structure and
function.
Vertebrate Physiology and Biochemistry
(1) Chemical composition of protoplasm, nature and function of enzymes, vitamins, their
sourcesand roles, Colloidsand hydrogen ion concentration, Biological oxidation, Electron
transport chain and role of ATP, glycolysis, citric acid cycle; Vertebrate hormones- their
type, sources and fucntions. Pheromones and their role.
(2) Neuron and nerve impulse-conduction and transmission across synapses,
neurotrasmittersand their role, including acetyl cholinesterase activity.

(3) Homeostasis, osmoregulation, active transport and ion pump.
(4) Metabolism of lipidsand proteins.
Embryology
(1) Gametogenesis, fertilization.
(2) Cleavage.
(3) Development upto gastrulation in frog and chick.
(4) Metamorphosisin frog.
(5) Retrogressive metamorphosisin ascidian.
(6) Extra-embryonic membranesin chick and mammal.
(7) Placentationin mammals.
OrganicEvolution
(1) Criginof life
(2) Evidencesand theories of organic evolution.
(3) Zoogeographical realms, insular fauna, geological eras.
(4) Evolution of man.
Ecology, Wildlifeand Ethology
(1) Abioticand bictic factors, concept of ecosystem, food chain and energy flow, adaptation
of aquatic, terrestrial and aerial fauna, intra-and inter-specific animal relationships.
(2) Environmental pollution - Types, sources, causes, control and prevention.
(3) Wildlifeof India, endangered speciesof India, sanctuariesand national parksof M.P.
(4) Biological rhythms.
Economic Zoology
(1) Beneficial and harmful insectsincluding insect vectors of human diseases.
(2) Industrial fish and fisheries.
(3) Non-poisonous and poisonous snakes of India.
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PHYSICS ( Code No. 03)
Mechanics& Propertiesof Matter
Dimensional analysis. Newton's laws of motion and their applications. Variable mass
system, system of particles, centre of mass. Rotationa dynamics: torque, angular momentum,
kinetic energy, theorems of moment of inertia. Elastic and inelastic collisions. Central
forces. Kepler'slaws, gravitationa field and potentials due to spherical bodies. Escape
velocity and artificial satellite. Special theory of relativity and Lorentz transformations,
Length Contraction, TimeDialation, Mass Energy Relation.
Elasticity, Hooke's law, elastic constants for an isotropic solid. Beams & cantilevers.
Torsion of a cylinder. Elasticity of gases. Surface tension and surface energy, excess
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pressure across curved surfaces. Effect of impurities and temperature on surface tension.
Streamlineand turbulent motion, viscosity, Poiseuille'sequation, applicationsof Bernoulli's
equation and Stoke'slaw.
Heat and Thermodynamics
Kinetic theory of gases, equation of state of an ideal gas, mean free path, distribution of
molecular speeds and energies. Transport phenomena, Andrew's experiments, Vander
waal's equation and its applications. Thermal equilibrium and temperature. Laws of
thermodynamics, Joule- Kelvin effect and itsapplications. Carnot engine. Entropy, Clausius
Clapeyron equation and its applications. Thermodynamic Potentia, Black body radiations,
Stefan Boltzmann law, Kirchoff's laws, Wien, Rayleigh - Jean's and Planck's radiation
Law.
Oscillations and Waves
Simple harmonic motion; Lissajousfigures, Damped and forced oscillations, resonance.
Phase and group velocities progressive and stationary waves. Beats, Vibration in string
and air columns. Ultrasonic waves and their applications, Musical Scale and acoustics of
buildings.
Optics
Cardinal points of an optical system. Chromatic and spherical aberration. Achromatic
combination of lenses. Optical instruments, eyepieces.
Interference of light, Y oung'sdouble slit experiment, Newton'srings. Interference by thin
films. Fresnel diffraction : half period zones and zone plate. Fraunhoffer diffraction,
diffractionat N parallel dlits, intensity distribution, plane transmission grating, resolution
of images, Rayleigh'scriterion, resolving power of telescope and microscope. Polarisation,
Doublerefraction and optical rotation, optical activity and itsapplications. Characteristics
of laser light, spatial coherence. Application of laser beams.
Electricity and M agnetism
Gauss law and its applications, electric potential. Parallel plate capacitor. Dielectric
polarization. Force per unit areaon the surface of acharged conductor. Growth and decay
of currentin LR and CR circuit, Biot & Savart'sLaw, Lorentz'sforce, force on astraight
current carrying conductor in magnetic field. Torque on acurrent loop. Faraday'slaws of
electromgneticinduction, Lenz'slaw, self and mutual induction, transformers, A.C. circuit,
series and parallel resonance, Q-factor. Maxwell’s Equations , Electromagnetic waves,
energy transport and Poynting vector.
Magnetism: Magnetic susceptibility dia, paraand ferromagnetism Hysteresis.
Electronics
Intrinsic & extrinsic semiconductors, junction diode, Zener Diode, Tunnel Diode, Schotky
Diode, Light Emitting Diode, transistors - different configurations & application asan
amplifier. Binary numbers, Logic Gatesand Truth Tables.
Atomic & Nuclear Physics
Bohr's Theory of hydrogen atom. Photoel ectric effect. X-ray spectrum. Wave nature of
matter, de Brogliewavel ength. Heisenberg Uncertainity Principle, Natural and artificial
radio activity, binding energy of nuclei, nuclear fission and fusion. Elementry Particles.
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CHEMISTRY ( Code No. 04)

1. INORGANIC CHEMISTRY

Atomic Structure

Ideaof de Broglie matter waves. Schrodinger wave equation, Significance of f and /2,
quantum numbers, radial and angular wave functions, shapes of orhitals, relative energies
of atomic orbitalsasafunction of atomic number. Electronic configurations of elements;
Aufbau principle, Hund's multiplicity rule, Pauli exclusion principle. Effective nuclear
charge.

Periodic Properties

Periodic classification of elements, salient characteristics of s,p,d and f block elements.
Periodic trends of atomic radii, ionic radii, ionisation potential, electron affinity and
electronegativity intheperiodic table.

Chemical Bonding and Molecular Structure

Chemical bonds., overlap of atomic orbitals, Shapes of molecules (VSEPR theory).
Molecular orbital theory, bond order, bond length. The concept of hybridization, character
of bonds and shapes of molecules and ions. Percent ionic character from dipole moment
and electronegativity difference. Weak interactions- hydrogen bonding and Van der Waals
forces. Metallic bonding.

Acids and bases

Bronsted and Lewis theories of acids and bases. Hard and soft acids and bases. HSAB
principle, relative strengths of acidsand bases and the effect of substituents and solvents
ontheir strength.

Chemistry of Non-metals-|

Hydrogen (position in the periodic table, i sotopes, ortho and parahydrogen, heavy water).
Hydrogen peroxide- preparation, properties, structure and uses. Compounds of nitrogen-
ammonia, oxidesof nitrogen, nitric acid.

Chemistry of Non-metals-11

Preparation, propertiesand structures upto boric acid, borates, boron nitrides, borohydride
(diborane), carboranes or oxides and oxyacids of phosphorous, sulphur and chlorine;
interhalogen compounds, polyhalide ions, pseudohalogens, fluorocarbons and basic
properties of halogens. Chemical reactivity of noble gases, preparation, structure and
bonding of noble gas compounds.
Transition metalsincluding lanthanides
General characteristic properties, oxidation states of transition metals. First row transition
metals and general properties of their compounds (oxides, halides and sulphides).
Lanthanide: Electronic configuration, Oxidation states and lanthanide contraction.
Extraction of metals

Principlesof extraction of metalsasillustrated by sodium, magnesium, aluminium, iron,
copper and gold.

Nuclear Chemistry

Nuclear reactions; mass defect and binding energy, nuclear fission and fusion. Artificial
transmutation of elements. Nuclear reactors; radioisotopes and their applications. Radio
carbon-dating.

Coordination compounds and Organometallics

Nomenclature, isomerismin coordination compounds, bonding in coordination compounds.
Magnetic properties of transition metal complexes. Compounds containing metal-carbon
bonds, Application of Organometallics.

Bioinorganic Chemistry

Essential and trace elementsin biological processes, Biological roleof alkali and alkaline
earth metal ions.

2. ORGANIC CHEMISTRY

Structure and Bonding

Electronegativity, electron displacements-inductive, mesomeric and hyperconjugative
effects; bond polarity and bond polarizability, dipole moments of organic molecules;
hydrogen bond; fission of covalent bonds: homolysisand heterolysis; reaction intermediates-
carbocations, carbanions, freeradicalsand carbenes; Arynes, nitrenes, generation, geometry
and stability; nucleophilesand electrophiles. Hybridization.
Aliphatic compounds

Nomenclature: alkanes-synthesis, reactions (free radical halogenation), pyrolysis;
cycloalkanes-Baeyer's strain theory; alkenes and alkynes-synthesis, el ectrophilic addition
reactions, Markownikov'srule, peroxide effects, nucleophilic addition to el ectron-deficient
alkenes; polymerisation; relative acidity; synthesisand reactions of alkyl halides, alkanols,
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alkanals, alkanones, alkanoic acids, esters, amides, amines, acid anhydrides, and nitro
compounds.
Stereochemistry of carbon compounds
Elementsof symmetry, chiral and achiral compounds. Fischer projection formulae; optical
isomerism of lactic and tartaric acids, enantiomerism and diastereoi somerism; configuration
(relative and absol ute); conformations of ethane, n-butane, and cyclohexane. D, L-and R,
S-notations of compounds containing chiral centres; projection formulae-Fischer, Newman
and Sawhorse projection of compounds containing two adjacent chiral centres; meso and
dl-isomers, erythro and threo isomers; racemization and resol ution; geometrical isomers; E
and Z notations.
Organometallic compounds
Preparation and synthetic uses of Grignard reagentsand alkyl lithium compounds, organo
Zinc compounds.
Active methylene compounds
Diethyl malonate and ethy| acetoacetate-applicationsin organic synthesis; tautomerism
(keto-enal).
Aromatic compounds
Aromaticity; Huckel's rule; electrophilic aromatic substitution-nitration, sulphonation,
halogenation (nuclear and sidechain), Friedel-Craftsalkylation and acylation, substituents
effect; chemistry and reactivity of aromatic halides, phenols, nitro and diazonium compounds.
Carbohydrates
Classification, reactions, structure of glucose, D, L-configuration, osazone formation;
fructose and sucrose; step-up step-down of aldoses and ketoses.
Amino acids
Essential amino acids; zwitterions, isoelectric point, polypeptides; proteins, methods of
synthesis of a-amino acids.
Basic principles and applications of UV - visible, IR and NMR spectroscopy of simple
organic molecules.
Namereactions
Aldol condensation, Cannizzaro reaction, Perkin reaction, Riemer-Tiemann reaction.
Heter ocyclic compounds
Aromatic characteristics, chemical reactions.
Fats, Oils, and Deter gents.

3. PHYSICAL CHEMISTRY
Gaseous state
Deviation of real gasesfrom the equation of statefor anideal gas, van der Waalsequation
of state, critical phenomena, law of corresponding states, equation for reduced state.
Liquification of gases, distribution of molecular velocity, collisionsbetween moleculesin
agas; mean free path.
Thermodynamics
First law and its applications: Thermodynamic systems, states and processes, work, heat
and internal energy, zeroth law of thermodynamics, various types of work done on a
systeminreversibleand irreversible processes. Calorimetry and thermochemistry: Hess's
law, heat of reaction at constant pressure and constant volume. Bond dissociation energy
inKirchoff equation. Joule-Thomson effect, inversion temperature. Heat capacities and
temperature dependence of enthalpy and internal energy changes..Second law of
thermodynamicsand itsapplications: Carnot’ scycleitsefficiency, thermodynamicsscale
of temperature. Spontaneity of aprocess, entropy and entropy changesin various processes,
freeenergy functions, criteriafor equilibrium, relation between equilibrium constant and
thermodynamic quantities.
Phaserule and its applications
Equilibrium between liquid, solid and vapoursof apure substance, Number of components,
phases and degrees of freedom; phase rule and its applications; simple systemswith one
(water and sulphur) and two components (lead-silver, salt hydrates). Distribution law, its
modifications, limitationsand applications.
Solutions
Solubility and its temperature dependence, partialy miscible liquids, upper and lower
critical solution temperatures, vapour pressuresof liquidsover their mixtures, Raoult'sand
Henry'slaws, fractional and steam distillations.
ColligativeProperties
Dilute solutions and colligative properties, determination of molecular weights using
colligative properties.
Electrochemistry
lonsin solutions, ionic equilibria, dissociation constants of acids and bases, hydrolysis,
pH and buffers, theory of indicators and acid-basetitrations. Conductivity of ionic solutions,
itsvariation with concentration, Ostwald'sdilutionlaw, Kohlrausch law and itsapplication.
Transport number and its determination. galvanic cellsand measurements of their em.f.,
cell reactions, standard cell, standard reduction potential, Nernst equation, relation between
thermodynamic quantitiesand cell em.f..
Chemical kinetics
Rate of chemical reaction and its dependence on concentrations of the reactants, rate
constant and order of reaction and their experimental determination; differential andintegral
rate equationsfor first and second order reaction, half-life periods; temperature dependence
of rate constant and Arrhenius equation.
Photochemistry
Absorption of light, laws of photochemistry, quantumyield, the excited state and itsdecay
by radiative, nonradiative and chemical pathways; simple photochemical reactions.
Catalysis
Homogeneous and heterogeneous catalysis and their characteristics, mechanism of
homogeneous catalysis; enzyme catal ysed reactions (Michaelis-Menten mechanism).
Colloids
The colloidal state, preparation and purification of colloids and their characteristics
properties; lyophilic and lyophobic colloids and coagul ation; protection of colloids; gels,
emulsions, surfactantsand micelles.
Spectr oscopy
Electromagnetic radiation. Basic principlesof UV-visible, rotational, Infra-red and Raman
spectroscopy with selectionrule.
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MATHEMATICS (Code No. 05)
Trigonometry and Polynomial Equations
Demoiver's theorem and it’s application, Direct and Inverse, Circular and hyperbolic
function. Logarithm of complex quantities. Expansion of trigonometric functions. Relation
between roots and coefficient of polynomial equations. Transformation of equations.
Descarte'srule of sign.
Matricesand Deter minants
Definition of matrices & determinants, addition, multiplication of matrices, elementary
operation on matrices. Adjoint of matrices, inverseand rank of matrices, application of
matricesto system of linear equations, Cramer’srule.
Differential Calculus
Limit, continuity & differentiability of function of onevariable, differentiation of functions,
Application of differentiation on maxima& minima Tangents& Normals. Expansion of
functions. Mean valuetheorem , Taylor'stheorem, Taylor and Maclaurin series. Successive
differentiation. Lebnitze's Theorem.
Integral Calculus
Definition of Integration asasum. VVarious methodsof integration. Integration by substitution
& by parts. Definite Integrals. Betaand Gamma functions, Double & triple integration.
Changeof order of integration of Doubleintegrals. Rectification and Quadrature.
Differential Equations
Differential Equationsof first order and first degree, variable separable, exact, homogenous
forms. Linear differential equations. Linear Differential Equations of higher order with
constant coefficients.
Abstract Algebra
Definition of Group with examples & proprieties. Sub-groups, cyclic group, Coset -
decomposition. Lagrange' stheorem. Normal sub group. Quotient Group. Homomorphism
and isomorphism of groups. Permutation Group, Introduction to Rings, Subrings and
ideals, Integral domain & field. Definition of Vector space, subspace, and properties of
Vector spaces.
Vector Analysis& Geometry
Scalar and vector product of two, three & four vectors. Reciprocal vectors, vector
differentiation. Gradient , divergence & curl. Equation of straight linesin Cartesian &
polar coordinates. Circle, parabola and ellipse and their tangent & normal in two
dimensions.
Mechanics
Law of parallelogram of forces. Triangle of forces. Lami'stheorem & it's applications.
Newton'slaws of motion. Motion in astraight line - motion under gravity.
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GEOLOGY (Code No. 06)

Part -1
General Geology and Geodynamics
Solar system, theearth - itsorigin, ageand interior of the earth. Vol canoes: types, distribution,
causes and effects. Earthquakes : intensity, magnitude, distribution causes and effects.
Elementary ideas about isostasy, Geosynclines, mountain building, continental drifting,
seafloor spreading, palacomagnetism and plate tectonics.
Geomor phology
Basic concepts, External and internal process. Rock weathering, cycle of erosion. Fluvial
landformsand drainage paterns. Landformsof aeolian, marine, glacial and 'karst' landscapes.
Elements of Remote sensing.
Structural and field geology
Primary and secondary strucutres. Dip and strike of beds. Clinometer compassanditsuse.
Description, Classification and recognition of folds, faultsand unconformities. Description
and classification of joints, foliation and lineation. Effectsof folding and fauling on outcrops.
Elemantary ideaabout rock deformation.

Part - 11
Crystallography
Elementsof crystal and crystal symmetry. Laws of crystallography. Symmetry elements
and forms of normal classes of seven crystal systems. Twinningin crystals.
Mineralogy
Principlesof optics, refractiveindex, doublerefraction, pleochroism and extinction. Uses
of simple polarising microscope. Physical, Chemical and optical propertiesof following
mineral groups: Quartz, Feldspar, Mica, Pyroxene, Amphibole, Olivine, Garnet, Chlorite,
Carbonates, and Zeolites. Silicate structures.
Economic Geology
Ore, Ore mineral and gangue. Classification of ore deposits. Important processes of ore
formation. Occurrence, origin and distribution of following oresin India- Aluminium,
Chromium, Copper, Gold, Lead, Zinc, Iron, Manganese. Deposits of minerals used as
abrassives, refractoriesand in ceramics. Deposits of coal and petroleum.

Part - I11

Introduction to petrology, classification of rocks and their distinguishing characters.

1

Igneous Petrology

Origin of magma and formation of igneous rocks. Bowen's reaction series and reaction
principle. Crystallisation of binary systems. classification of igneousrocks. Forms, Textures
and structures of igneous rocks. Composition, texture origin and mode of occurence of
Granite, Syenite, Diorite, Mafic and Ultramafic groups, Anorthositesand Alkalinerocks.
Sedimentary Petrology

Origin, classification, textural and mineralogical characteristics of sedimentary rocks.
Structures of sedimentary rocks. Elementary ideaabout the origin and characteristics of
sandstone, conglomerate, limestone, brecciaand shale.

M etamor phic Petr ology

Typesand factors of metamorphisms, Zones, grades and facies of metamorphism. Regiona
and contact metamorphism. Textures and structures of metamophic rocks. Metamorphism




of argillaceous, arenaceous sediments and impure limestone. M etasomatism. Composition,
structure and origin of schist, Gneiss, marble, anphibolite, charnockite, gondite and
Khondalite.
Part - IV
Stratigraphy
Principles of stratigraphy, Basic concept of Lithostitigraphic, Chronostratigraphic and
Biostratigraphic units. Criterion of stratigraphic correlation, Physiographic divisionsand
outlineof stratigraphy of India Brief study of Dharwar, Vindhyan, Gondwanasupergroups
and Siwaliks with reference to their major subdivisions, lithology, fossils, geographic
distribution and economicimportance.
Palaeontology
Fossilsand Fossilization. Mode of preservation and uses of fossils. Study of morphology
and geological history of brachiopods, gastropods, lamellibranchs, Ammonites, Corals,
Trilobites, Echinoids and Gondwanaflora
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AGRICULTURE (Code No. 07)
General Agriculture
Agricultureand itsimportancein national economy.
Agronomy
Cropsof India, Agrotechniquesof major fielt cropsof India. Sustainable cropping systems.
Agroclimatic and Agroecol ogical zones.
Soil Science
Soil and itscomposition anditsrolein crop production, physical, Chemical, and biological
propertiesof soil. Essential plant nutrients, their function and dynamics. Integrated nutrient
management, Problem soilsand their management.
Plant Physiology
Absorption, transl ocation and metabolism of nutrients, Diagnosisof nutrient deficiencies
and their amelioration, Photosynthesisand respiration, Growth and development, growth
regulators.
Crop Improvement
Elementsof geneticsand plant breeding as applied to crop improvement.
Horticulture
Package of practices of important fruit vegetable Spices and economically important
flowering plants, Nursery management and propagation methods of horticultural crops.
Problems (unfruitfulness, alternate bearing, fruit drops etc.) and physiological disorders
and their management. Post-harvest handling. Processing of fruitsand vegetables.
Plant Protection
Important insect pests and diseases affecting important crops and their management.
Componentsof integrated pest and di sease management. Spray equipments, their selection
and maintenance. Rodent management. Safety precautionary measures during pesticide
usage.
Agricultural Economics
Meaning, principles of economics as applied to agriculture, Farm planning and resource
management for optimal production. Farming systemsand their economic role. Marketing
of agricultural produce and regulated marketsin MPincluding initiativeslike (e-chaupal)
Priceof agricultural produceanditsrolein agricultural production.
Agricultural Extension Education
Philosophy, objectives and principles of extension. Extension organizations at the state,
district and block levels, their structure, functions and responsibilities. Methods of
communication. Roleof farmer's organizationsin extensions services. Roleand importance
of trainings. Important rural development programmesin India.
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STATISTICS ( Code No. 08)
Probability (25% weight)
Random Experiment, sample space, event, algebra of events, classical, Statistical and
axiomatic definitionsof probability . Basic theoremsof probability and simple examples
based there on, conditional probability of an event, independent events, Bayes theorem
and its applications. Discrete and continuous random variables and their distributions,
expectation, moments, moment generating function. Joint distribution of two random
variables, marginal and conditiona distributions, independence of random varibles. Discrete
Uniform, Binomial, Geometric,Negative-binomial,Hypergeometric,Poission, Uniform,
beta, exponential , gamma, Cauchy, normal, and bivariate norma distributions, Chebyshev's
inequality. weak law of large numbers and central limit theorem for independent and
identically distributed random variableswith finite variance and its simple applications.
Statistical Methods (25% weight)
Concept of astatistical population and asample, typesof data, presentation and summarization
of data, measures of central tendency, dispersion, skewness and kurtosis, measures of
association and contingency, correlation, rank correlation, correlation ratio, simple and
multiple linear regression, multiple and partial correlations ( for three variablesonly ) .
Curve-fitting and principle of least squares, concepts of random sample, parameter and
statistic. Z and c2 (Chi-squar) , t and F statisticsand their applications.
Statistical Inference (25% weight)
Concept of statistic and its sampling distribution. Point estimate of aparameter. Concept of
biasand standard error of an estimate. Standard errors of samplemean and sampleproportion.
Sampling distrubution (withoutproof) of mean of normal distribution. Independence of
samplemean and variancein random sampling from anormal distribution (withoutproof).
Statistical Testsand interval Estimation : Null and alternative hypotheses. Types of
errors, p-values. Statement of Chi-square, t and F statistics. Testing for the mean and
variance of univariate normal distribution, testing of equality of two meansand testing of
equality of two variances of two independent univariate normal distributions. Related
confidenceintervals. Testing for the significance of samplecorrelation coefficientin sampling
from bivariate normal distibution and for the equality of meansin sampling from bivariate
normal distribution.
Large sample tests : Use of central limit theorem for testing and its applications to
interval estimation of asingle mean, asingle proportion, difference of two meansand two
proportions. Fisher'sZ-transformation and its uses. Pearson's Chi-square test for goodness
of fit. Contingency table and test of independencein acontingency table.
Non-parametric tests : Sign test for univariate and bivariate distrbutions, Wilcoxon-




Mann-Whitney test, Run test, Median test, and Spearman's rank correlation coefficient
test.
Sampling theory, Design of Experiments and Quality Control (25% weight)
Sample Survery, Concepts of population and sample, need for sampling, Census and
sample survey, basic concepts in sampling organizational aspects of survey sampling,
Sample selection and samplesize. Some basic sampling methods- smplerandom sampling
(SRS) with and without replacement. Stratified random sampling. Systematic Sampling.
Ratio and regression methods of estimation under SRS. Non sampling errors, Analysis
of varinace for one way and two-way classifications (with one observation per cell).
Fundamental principles of design. Basic designs— CRD, RBD, LSD and their analysis.
Factorial designs- 2" (n< 4) designs, Main effectsand interaction effects and confounding
in 2% design ( complete confounding )
Conceptsof quality and meaning of control. Different typesof control charts (X, R, p, np
and c¢). Sampling inspection-single and double sampling plansfor attributes. OC , ASN
and ATI curves Concepts of producer's and consumer'srisks .
CIVIL ENGINEERING (Code No. 09)

Solid M echanics
(1) Concurrent, Non concurrent and Parallel forces in a plane. Moment of Force and
Varignon'stheorem, Free Body Diagram, Conditions of Equilibrium, Frictional Forces.
(2) Stressesin pin connected frames, Graphical and Analytical methods of finding forces
in members of Trusses and Reactionsin Beams.
(3) Simple Stresses and Strains, Elastic constants and rel ations between them.
(4) Compound stresses, Principal Stressesand Strains. Mohr'scircle. Theoriesof Elastic
Failure.
(5) Bending Moments and Shear Forcesin beams.
(6) Bending stresses and Shear Stressesin beams.
(7) Deflections in beams: Macaulay's method, Moment Area method, Conjugate Beam
method, Unit Load method : Strain Energy in direct stress, bending and shear.
(8) Elastic stability of Columns: Euler's, Rankine'sand Secant formulae.
(9) Torsion of Shafts, Transmission of Power, Combined Bending Torsiona and Direct
Stresses.
(20) Helical springs, Unsymmetrica bending.
(11) Thin Cylindersand Spherical Shellsunder internal and external pressure.
Basic Structural Analysis
Determinate and | ndeterminate Structures, Static and Kinematic Indeterminacy, Analysis
of determinate pin-jointed trussesarchesand cables, Concept of influencelinefor determinate
structures, principles of virtual work and superpositions.
Fluid Mechanics
(1) Fluid propertiesand their rolein fluid motion, Fluid Statics: Pressureat apoint, forces
on planeand curved surfaces. Buoyancy, Stability of floating and submerged bodies.
(2) Kinematicsand Dynamicsof fluid flow : Continuity, Momentum and Energy Equations
applied to flow in Closed Conduits and Free Surface Flow. Flow net their utility and
methods of drawing flow net.
(3) Dimensional Analysisand Similitude: Units& Dimensional AnalysisBuckingham Pi
theorem, Similitude theory Model Laws. Laminar & Turbulent Flow. Reynolds number,
Laminar flow between parallel plates, flow through circular pipes.
(4) Open Channel Flow: Uniform and Non Uniform flow, Specific Energy, Critical
Depth, Channel Geometry.
Geotechnical Engineering
(1) Formation of Soil, Basic definitionsand Index Properties. Grain Size Analysis.
(2) Consistency limits.
(3) Sail Structure.
(4)1.S. Classification.
(5) Soil Water, Permeability, Lab, Methods, Seepage Flow net and its uses.
(6) Effective, neutral and total Stresses.
(7) Stressdistribution in soils, Bouninesq equation.
(8) Compaction of soils, Lab, tests, Compressibility and Consolidation, Consolidation
test, Settlement computations.
(9) Shear Strength of soil, Mohr Coulomb failure theory, Lab. tests.
(10) Lateral Earth Pressure, Active Passive and rest conditions, Rankine and Coulomb's
theory.
(11) Stability of Slopes, Taylor's Stability Number, Swedish Slip Circle method and
Method of Slices.
(12) Bearing Capacity, Terzaghi'stheory, |.S. Method of computation of Bearing Capacity.
PlateL oad Test.
Surveying
(1) General principles, Surveying by Chain, Compassand Planetable.
(2) Levelling, Typesand adjustment of instruments, Fly, Reciprocal and Preciselevelling.
(3) Theodolite : Components, measurement of angles, Traversing.,.
(4) Tacheometry : Tacheometric systems, principles, usesof analyticlens.
(5) Traversing and Contouring.
(6) Planimeter and its uses.
(7) Curves: Simple Circular Curve, Compound Curve, Reverse Curve, Characteristics of
all these curves, setting out curves, Transition Curve, Setting out of Transition Curves.
(8) Introduction to GISand Total Station.
(9) EDM methods.
Building Planning, Materials and Construction
(1) Planning, Building line, Open Spacerequirements, Orientation, Lighting and Ventilation.
(2) Materias: Stone, Brick, Lime, Cement, Sand, Concrete, Timber, Plywood, Laminates,
Adhesives, Plastics, Paints, Laboratory testson building materialsas per B.1.S. Codes of
practice, Ferro-cement.
(3) Construction : Building components & their functions, Foundation, Walls, Floors,
Roofs, Stair Cases, Doors, Windows, Plastering and Painting.

MECHANICAL ENGINEERING (Code No. 10)
Engineering M echanics and M echanics of Solids
Simple Application of Equilibrium Equations, Equations of Motion; Simple Harmonic
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Motion; Work, Power and Energy.
Stressand Strain Relationship and Elastic Constants; Thermal Stresses; Shear Force and
Bending Moment Diagrams of Simple Beams, Bending of Beam and Torsion of Shaft;
Rankineand Euler’ s Formulafor Column; Thinwalled Cylinders.Mechanical Proprties of
Materialsand Testing.
Theory of Machines
Kinematic Links, Pairs, Chains, Mechanism and Inversions, Degree of Freedom and
Constraint Motion; Classification and Terminology of Gears, Gear Trains, Bearings,
Clutches, Camsand Followers; Function of Flywheel and Governor; Balancing of Rotating
Masses; Gyroscopic Action.
Design of Machine Elements
Properties and Structure of Engineering Materials; Heat Treatment; Design Concepts,
Design for Static and Dynamic Loading, Factor of Safety; Theory of Failure; Fatigue
Strength and SN Diagram; Design of parts subjected to simple stresses such as Keys,
Pins, Cottersetc.
Production Engineering
Basic types of Metal Cutting Machine Tools and their Operations, Geometry of Single
Point Cutting Tool; Cutting Tool Materials; Metal Forming Processes and Machines —
Drawing, Rolling, Forging & Extrusion; Sand Casting — Pattern and Mould Design,
Casting Defects & their Remedies; Joining Processes—Arc Welding, Resistance Welding,
TIG & MIG Welding.
Production Management
Method & Time Study Process charts, Estimation of Standard Time; Motion Economy &
Work Place Design; Manufacturing Cost Estimation; Break Even Analysis; Site Selection;
Plant Layout & Material Handling; Job Shop & MassProduction —Scheduling, Dispatching
& Routing.
Thermodynamics
Zeroth Law and Thermometry; Thermodynamic Equilibrium; Heat and Work; First and
Second Laws of Thermodynamics; Carnot, Rankine, Otto and Diesel Cycles; Vapour
Power Cycles.
Fluid Mechanics
Hydrostatics; Stability of Submerged and Floating Bodies; Continuity Equation; Rotational
and Irrotational Flows; Bernoullis' Theorem; Flow Measurement; Concept of Laminar
and Turbulent Flows.
Heat Transfer, Refrigeration and Air Conditioning
OneDimensional Steady State Conduction through Composite Wallsand Cylinders; Heat
Transfer Co-efficient; Lawsof Thermal Radiation;
Air Refrigeration System; Vapour Compression Refrigeration System, Simple Saturated
and Actual Cycles; Properties of Refrigerants; Use of Psychometric Chart; Psychometric
Processes.
Energy Conversion
Compression Ignition and Spark Ignition Engines; Rating of Sl and CI Engine Fuels,
Reciprocating Air Compressors; Flow of Steam through Nozzles; Impulse and Reaction
Steam Turbines; Layout of Steam Thermal Power Plants; Fluidized Combustion and
Forced Circulation Boilers.
Computer Programming and Computer Aided Engineering
Computer Hardware and Software; Flow Charting; Principles of Object Oriented
Programming; Features of Windows; Introduction of c++ programme.
State Forest ServicesExam

FORESTRY

(Code No. 11)
Silviculture
Introduction, definition and extent of forests, history of forest and forestery in India.
Roleof forests- productive, protective, recreational, ameliorative.
Environment of forests- locality and their effect on vegation, influence of forests on the
environment. Forest types of Indiaand their distribution theory and practicesinvolvedin
natural and artificial forest stand regeneration. Nursery management, Biology of seed
production of forest trees, Forest tree seed collection, extraction, storage, testing and
grading of seeds, certification, germination and plant percentage.
Afforestation methodsfor saline& alkaline soils, ravinous and degraded areas, road sides,
canal and river banks, railway areas of irrigation tanksetc.
Protection and maintenance of plantations.
Silviculture Systems- Definition, Objectiveand classification, Cutting systemsand cultural
operationsincluding clear felling, shelter wood, selection.
Forest M anagement
Fundamental principlesand analytical techniques. Elementary forest harvest schedulling
for even and uneven aged stand, Sustained yield-concept. Normal forest definition and
concept.
Resource analysis-integration of biological, economic, mathematical and amenity
characteristics of the forest system in making forest management decisions. Sustainable
forest management principles, & indicators.
Forest Utilisation
Definition, Scope and terminology.
Wood anatomy, structural properties of wood, density texture,
Wood reasoning and wood preservation
Use of adhesives, Plywood, particle-board, pulp & paper saw milling.
Logging- definition, practices, toolsand equipment organi sation and management- Forest
labour organisation Non-timber forest produce and their importance.
Forest Protection
Classification of injurious agencies-man, animals, insects, plants, atmospheric factors.
Forest Pathology :
Plant diseases- cause, symptoms, prevention and control wilt diseases, root diseases,
heart-rots in trees, diseases due to rusts and micro-fungi, diseases due to physiological
causes, virus disease.
Forest entomology : insect pests of standing trees, biology, life history of insects of
economicimportancein forestry.
General Botany
Toxonomy- nomenclature and classification of plants, Systematic botany of Indian Forest
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plantsfolowing Bentham & Hoocker's System, Distribution, distinguishing characteristics
and economicimportance of thefollowing families:

Leguminoses, combretacae, Malvaceae, Rutaceae, Astraceae, Urticaceae, Graminae,
Diptrocarpaceae and Verbenaceae, Rubiacese, Myrtaceae, euphorbiaceae, Tiliaceze.
Plant Anatomy - The tissue, tissue systems, cambium, primary and secondary growthin
rootsand stem, leaf anatomy.

Plant Physiology - Physiology of the cell- water relations, ascent of sap, Transpiration and
related factors, mineral nutrition, seed germinution and dormancy.

Plant breading and Tree Improvement

Plant breeding - history and development, Mode of reproduction in plants and their
importancein plant breeding.

Sterility and in-compatibility. Itsrolein Plant breeding.

Tree selection and propagation, Tissue culture.

Forest Policy & Legislation

Forest Policy - definition, scopeand range contents of anational forest policy. Joint forest
management, India's national forest policy of 1988.

Forest Law - Legal definition, application of penal codeto forests, object of special forest
law -

Indian Forest Act, 1927

Forest Conservation Act, 1980

Biological Diversity Act 2002, wildlife protection act.

Soil and Water Conservation

Soil conservation - definition, scopeand rolein national economy, soil erosion- definition,
Erosion control measures and practices,

Soil and Water conservation.

Watersheds- Principles of watershed management, watershed management practices.
Role of forestsin conserving soils.

Surveying and Mapping

Forest surveying - objects and scope, definitions, plane and geoditic surveys, cadastral,
topographical, geographical, city route and engineering surveys.

Forest Engineering

Building materials, building construction - Selection and preparation of site, foundations
preparation of estimates.

Roads - genera principles, types of roads and paths, principles of road design.

Bridges- Typesof bridges, site selection, bridge construction and preparation of estimates.
Water Supply - Sources of water, sinking of wells, different types of well, yield of wells
and streams, purification of water survey of ground water resources.

Forest Mensuration

Use of mathematical methods of resources systems to explore management strategles,
problem analysis, system concepts and optimisation of resource allocation. Static and
dynamic forest models. Eval uation of regression techniquesforest models. Evaluation of
regression techniques.

Measurements of individual treesand populations measurement of felled trees. Application
of remote sensing techniquesin forestry.

Forest Economicsand Valuation

Definition, roleand relevanceto forestry, tools of economic analysis, demand and supply,
market structure, factors of production, law of diminishing returns, cost of production.
Forest valuation - concept of interest on capital, present worth, internal rate of return, land
expectation value and concept of profit, planning in forestry, project formulation and
evaluation, concepts of budgeting with application to forestry, role of forestry in Indian
economy.

Social Forestry

Social Forestry - definition, scope, necessity, objectives, special significancein the context
of energy and small timber requirements.

Extent and importance of trees out side forests (ToF)

Farm forestry - Need, scope and rolein rural economy establishment of farm forests- Role
of forest department.

Current trendsin agro-forestry - Agro forestry systems- advantages and constraints.
Fodder farming - trees, grasses and legumes.

Extension - meaning, objectives, philosophy and principles, Extension, Roleof panchayats
in Social Forestry, Social Psychology - nature, scope and relation with other science,
Methods in socia psychology - observation, interview, questionnaire, sociometry and
experiment, Motivation, Mass behaviour.

Basic Ecological pinciplesand concepts, Scope and importance of ecology in conservation
of natural resources, land use, forestry, grassland management and wildlife. Ecology and
itsrelation to other sciences, Concepts of ecosystem, habitat and ecological niche ecosystem
components, Fundamental concepts related to energy in ecological systems. The food
chain, trophic structure and ecological pyramids.

Forest environment - Forest biotic and a-biotic components, their inter-rel ationships and
importancein forest ecology. Effect of interaction of different environmental factorsonthe
devel opment of forest vegetation. Measurement of environmenta factorslikesolar radiation,
lightintensity and temperature. Limiting factors- Principlesof limiting factorsand ecol ogical
indicators Biotic community concepts. Methods of studying vegetation lifeforms, structure
and physiognomy, concept of ecological dominance, competition, tolerance aggression,
seral and climax communities, ecotones and edge effect.

V egetation dynamics- Ecological succession, primary and secondary succession, arrested
succession and climax.

Autecology's-

Productivity of forest - Production of organic matter, accumulation of organic matter.
Wildlifemanagement

Biological and ecological base of management, Distribution and behaviour of animalsas
affected by various, environmental factors and adaptations, social organization and
behaviour- animal communities, general inter and intra-aspecific rel ationships, dominance,
predator and prey relationship, ingetive, eleminative and agonistic behaviour, parasitism,
symbiosis.

Techniquesof field studies of wildlife population.

Population estimation - census and estimates direct and indirect, visual counts, use of
animal tracksand signs.

Soil Science

Earth as aplanet, rocks and minerals of the crust, igneous rocks, sedimentary rocks and
metamorphic rocks, Geological formationsand their correlation with forests. Weathering
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and soil formation.
Soil composition, soil profile.
Soil survey and classification, land eval uation and land use planning, land use and capability
clasification.
Forest Tribology
Introduction, definitions, types, distribution and demography of tribes, racial classification,
Concept of tribe, family clan and kinship, principlesof social grouping, cultural traditions,
customs, ethos, believesand practices of tribes, political organisationsand social controls.
Tribal economy, tribalsand forests, their symbiotic relationship.
Detailsof few important tribal- Bhils, Gonds and Primitive Tribe Groups Administration
of tribal affairs, Constitutional provision for their welfare.

M.P. Public Service Exam Syllabus-

Chemical Engineering
(Code No. 12)

Material and Ener gy Balances: Material and energy balance calculationsin processes
with recycle/bypass/purge. Combustion of solid/liquid/gaseous fuels, stoichiometric
relationshipsand excess air requirements. Adiabatic flame temperature. Laws of thermo-
chemistry, heat of combustion heat of reaction.
Chemical Technology : Natural organic products- Wood and wood-based chemicals,
pulp and paper, Agroindustries- sugar, Edible oilsextraction (including tree based seeds),
Soaps and detergents. Essential oils Biomass gasification (including biogas). Coal and
coal chemical. Petroleium and Natural gas-Petroleum refining (Atomospheric distillalion/
cracking/reforming) - Petrochemical industries— Polyethylenes (L DPE/HDPE/LLDPE),
Polyvinyl Chloride, Polystyrene. Ammonia manufacture. Cement and lime industries.
Paintsand varnishes. Glassand ceramics. Fermentation - alcohol and antibiotics.
Fluid and ParticleM echanics: Viscosity of fluids. Laminar and turbulent flows. Equation
of continuity and Navier-Stokes equition, Reynold's Number and friction factor — effect of
pipe roughness. Economic pipe diameter. Pumps, air/steam jet ejectors, compressors,
blowersand fans. Agitation and mixing of liquids. Mixing of solidsand pastes. Crushing
and Grinding - principles and equipment. Rittinger's and Bond's laws. Filtration and
filtration equipment. Free and hindered settling. Fluidization and minimum fluidization
velocity,
concepts of compressible and incompressible flow. Transport of Solids.
Chemical Engineering Ther modynamics: Laws of thermodynamics.
PVT relationships for pure components and mixtures. Energy functions and inter-
relationships - Maxwell's relations. Fugacity, activity and chemical potential. Vapour-
liquid equilibria, for ideal/non-ideal, single and multi component systems. criteria for
chemical reaction equilibrium, equilibrium constant and equilibrium conversions.
Thermodynamic cyclesrefrigeration and power.
MassTransfer : Analogiesin transfer processes, Molecular diffusion coefficients, First
and second |law and diffusion, masstransfer coefficients, film and penetration theories of
masstrandfer. Digtillation, smpledistillation, relative volatility, flash distillation, fractional
distillation, plate and packed columnsfor distillation. Calculation of theoretical number of
plates. Liquid-liquid equilibria. Extraction theory and practice; Design of ' gas-absorption
columns. Drying. Humidification, dehumidification. Crystallization. Adsorption theories,
BDST modelsfor adsorption calculation. Design of masstransfer equipments.
Heat Transfer : Conduction, thermal conductivity, individual and overall heat transfer
coefficient, General design of shell and tube exchangers, condensers, extended surface
equipments. Convection - free and forced. Heat transfer coefficients - Nusselt Number.
LMTD and effectiveness. NTU methods for the design of Double Pipeand Shell & Tube
Hesat Exchangers. Analogy between heat and momentum transfer. Boiling and condensation
heat transfer. Single and multiple-effect evaporators. Radiation Black body radiation,
concept of shapefactor, Stefan-Boltzmon Law, emissivity and absorptivity. Cal culation of
heat load of afurnace. Solar heaters.
ProcessEquipment Design : Factorsaffecting vessel design criteriaCost considerations.
Design of storage vessels-vertical, horizontal spherical, underground tanksfor atmospheric
and higher pressure. Design of closuresflat, conical and elliptical head. Design of supports.
Materials of construction-characteristics and selection.
Process Dynamics and Control : Measuring instruments for process
variableslikelevel, pressure, flow, temperature pH and concentration with
indication in visual/pneumatic/anal og/digital signal forms. Control variable, manipulative
variable and load variables. Linear control theory-L aplace, transforms. Characteristics of
final control elementsand PID controllers.
Block diagram representation transient and frequency response, stability of closed loop
system. Advanced control strategies.
Chemical Reaction Engineering: kinetics of homogeneousreactionsand
interpretation of kinetic data. Classification of Reactors: Concept of , idedlity, Development
of design equations for batch, semi batch, tubular and stirred tank reactor, Design of
Isothermal and non-isothermal batch, CSTR, PFR, reactors. Combination of Reactors,
Reactorswith recycle, yield and
selectivity inmultiplereactions.
Ideal flow reactors- CSTR, plug flow reactorsand their performance equations. Temperature
effectsand run-away reactions. Heterogeneous reactions- catalytic and non-catalytic and
gas-solid and gas-liquid reactions. Intrinsic kinetics and global rate concept. Importance of
inter-phase and intra-particle masstransfer on performance.
Environmental Engineering and Safety : Ecology and, Environment. Sources of
pollutantsin air and Water. Green house effect, ozonelayer
depletion, acid rain. Micrometeorology and dispersion of pollutants in environment.
Measurement techniques of pollutant levelsand their control strategies. Solid wastes, their
hazards and their disposal techniques. Fire and explosion hazards rating - HAZOP and
HAZAN. Emergency, planning, disaster management. Environmental legislations.
Process Engineering Economics: Fixed and working capital requirement for aprocess
industry and estimation methods. Cost estimation and comparison of aternatives. Time
valueof money, net present val ue and ventureworth. Pay back analysis. IRR, Depreciation,
taxesand insurance. Break-even anaysis. Project scheduling - PERT and CPM. Profit and
lossaccount, balance sheet and financial statement. Plant location and plant layout including
piping. Mathematical representation of steady state flow sheet.
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