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S.NO CATEGORY CODE ~ ABBREVIATION USED
i STt fe=d San fa=ly
1 [B. o Blind lialislol
2 |L.V/P.B. yeiodio /Wodlo  |Low Vision/Partially Blind dHglte /wifee gie
3 |D. €0 Deaf afer
4 |H.HP.D. vaowEo / Modlo |Hard of Hearing/Partially Deaf  |#avr wifam # &4 / 3iffe sl
One Arm Affected Us B wMiEe
1) Impaired reach (1) s1f¥ma
Al 3l (
P == (2) Weakness of grip (o) Tt ¥ areet
(3) Ataxia (3) ¥y g
6 |O.L. 0T One Leg Affected te &R wnfaa
Both Arm Affected qF B weTa
7 |B.A. #logo (1) Impaired (1) wiftrr
(2) Weakness of grip (2) TR TS
8 |B.L. dlouo Both Leg Affected gl o warEe
9 |B.LA. #0700 Both Leg and Both Arm Affected 371 9% @ =i g/ wafaa
10 |BH i Stiffback and Hips (cannot sit or |ffew &w s fRw (Fa 7
stoop) W)
11 |O.A.L. 3IoT0TE0 One Arm and One Leg Affected [U& O% 3R v e gwifae
iz [er oo Cerebral Palsy ity s
13 |L.C. U010 Leprosy Cured W 6
14 |Dw. STEE0 Dwarfism LI e
wovodio / Acid Attack Victims/Acid uftie s fifsa/ofs
16 |A.S.D. TOTHOSI0 Autism Spectrum Disorder FURTAET
17 |S.L.D. THoTFoEN0 Specific learning Disability fafafare aiftrmr =
18 |[LD. angogio Intellectual Disability g R
wHoEaTso / Muscular Dystrophy/Muscular b 7 o
19 |M.Dy./M.W. ol 2 @I Tl
TS0 Weakness and limited physical | sife srfifts aeerafia
20 |M.L THOITED Mental Iliness AT S
21 |M.D. [THDSI0 Multiple Disabilities ag e
22 |Th. €190 Thalassaemia drerfifyan
23 |Hp. Tl Hemophilia e




SO SRRl SRS Park- J(A)

SYLLABUS FOR THE POST OF ASSISTANT TEACHER (L.T. GRADE)
PART- 1(A)
ACADEMIC APTITUDE ICDMMUN TOALL SU BJECTS)

UNIT-01

education and Philosophy, relationship between education and philosophy,
contribution of various philosophies of education- Naturalism, Pragmatism,
|dealism and Realism, educational thinkers and their pedagogical concepts-
Rousseau, Plato, Aristotle, Dewey, Aurcbindo, Gandhi, Vivekananda, Tagore,
Gijju Bhal and Savitri Bai Phule, concept of education, training, teaching and
indoctrination, functions and agencies of education, sources of education,
issues and challenges of education in 21st century, opportunities and
excellence in education, aculturization and multilingualism.

Role of teachers in emotional, social and national integration, Preamble of
indian Constitution, Constitutional provisions of Freedam, Justice, Equality and
Eraternity, globalization, privatization, universalization and modernization of
education, education and sociology, education as an investment, school as an
agent of social change, teacher as a social reformer, Indian knowledge system,
role of curriculum, teacher, school, family and community in value inculcation,
environmental education.

UN|T-02

Child development, personality: types, theories, and role of teachers In
personality development, intelligence: concept, theories, and measurement,
measurement of aptitude, difference between aptitude and attitude, learning:
concept, theories (Pavlov, Piaget, Skinner, Thorndike), and their educational
implications, motivation: types and educational implications, mental health
and hygiene, criteria of good mental health , role of teachers in maintaining
good mental health of students, Yoga and Fit India Movement for better
health, guidance and counseling: qualities of a good counselor, role of
teachers as counselor and stress manager, creativity and its nurturing,
educational measurement and Its areas, test construction: teacher made and
standardized tests, uses of tests, Continuous and Comprehensive Evaluation
(CCE), adjustment and Its areas, case study, drama and Art in education.

UNIT-03
Educational Technology and its types (Hardware, software, and system
analysis), Teaching - Phases of teaching, levels of teaching, Theories of
teaching, Models of teaching, teaching and learning: planning, crganizing,

717(';-”' w@ . .

leading and cantrolling.
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Uses of Over Head Projector (OHP), Computer assisted learning, email,
internet, websites, teleconferencing, e-library, e-reading and blogs.

Infarmation and Communication Technology (ICT) for innovation in teaching,
training and learning; effective teaching; creating conducive learning
environment; modification of teacher behavior; micro-teaching; Simulated
Social Skill Training (555T), blended teaching; team teaching, and flander's
classroom interaction analysis.

ICT in: lesson preparation or lesson planning, demonstration of learning points,
online and offline teaching-learning process, online assessment and
examination, appropriate use of human resources.

Preparation and uses of: PPT, MOOCs, e-content, e-assignment, social network
for the class, e-record, open education resources, use of web 2.0 tools for
learners, ICT tools for teaching, learning and assessment, Teaching Learning
Material (TLM)--Audio, Visual and Audio-Visual: Role of Edusat, Gyan Darshan,
PRAGYATA (Guidelines for digital education), DIKSHA in learning with the pace
of learner, latest trends in technology in/for education, school internship and
related aspects, action research, methods, skills, tactics, and strategies of
teaching.

UNIT-04

Education of the gifted, delinquents, socially and economically disadvantaged
children including Scheduled Castes (SCs), scheduled Tribes (STs), minaorities,
backward classes, culturally and lingustically diverse, transgender, girls, etc.,,
Gender issues- Gender equality, gender biasness, gender stereotypes,
harassment and safety measures in schools , overview of girls education in
Uttarakhand, educational provisions and pedagogical interventions for
students with disabilities, concept, issues and practices in special education,
integrated education and inclusive education, disabilities: types and causes,
curriculum, classroom and infrastructural adaptations, community
involvement, issue of equity, equality and quality, barriers and facilitators,
provisions in National Education Policy (2020) for education of diverse group.

UNIT-05

School administration, its structure and schemes with special reference to
Uttarakhand,

Role of principal and teacher in school administration and leadership, Decision
making, Planning, Controlling, Organizing, Discipline, Supervision, Hurdles and
their possible solutions in teaching learning process, Human Resource
Management in Education.

Functions of the University Grants Commission (UGC), National Council for
Teacher Education (NCTE), Rehabilitation Council of India (RCl),Central
Advisory Board of Education (CABE), National Council .-:}f_ Educational Research

(%)



and Training (NCERT), State Council of Educational Research and Training
(SCERT), Kendriya Vidyalaya Sangathan (KVS), Navodaya Vidyalaya Sangathan (
NVS), Kasturba Gandhi Balika Vidyalayas (KGBVs), District Institutes of
Education and Training (DIETs) in facilitating education, issues of: educational
autonamy, accountability, and teacher absenteeism.

National Palicy of Education (1968), National Policy on Education (1986},
Revised NEP 1992, National Curriculum Framework for school Education: 2005
and 2023 respectively, National Education Policy (2020), National Curriculum
rramework for Teacher Education (2009), National Skills Qualification
Framework (NSQF), Right to Education Act (2009), Rights of Persons with
Disability Act (2016).

Mudaliar Commission; Kothari Commission, National Knowledge Commission,
Justice Verma Commission, Sarva Shiksha Abhiyan (SSA), Rashtriya Madhyamik
Shiksha Abhlyan (RMSA), Samagra Shiksha, NISHTHA.

i g
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SYLLABUS FOR THE POST OF ASSISTANT TEACHER
(L.T. GRADE)
PART-I§REASONING TEST AND GENERAL
KNOWLEDGE---COMMON TO ALL SUBJECTS)

UNIT 1
NON VERBAL ABILITY TEST: Series, Counting of figures, Classification, Completion of
figures, Odd figure out, Figure matrix

UNIT 2
VERBAL ABILITY TEST: Alphabetical test, Coding and decoding test, Odd one out, Series
completion test, Order arrangement, Blood relation test, Problems based on age

UNIT 3
GENERAL KNOWLEDGE!
Utiarakhand: State profile and Historical background, Bio diversity, Population, Ancient,

medieval and moadern Uttarakhand

[ndia; Indian states, Prominent books and their authors, Main scientific discoveries.
Renowned scientists, Prominent awards, Education, national symbols, Famous religious

places, Prominemnt sports and related terminology

7 S
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Svllabus for the Post of Assistant Teacher (LT Grade)
English

UNIT 1: ENGLISH GRAMMAR
(a) Parts of Speech
(b) Tenses
{¢) Articles
(d) Prepositions
(e} Subject/verb Agreement
(M Transformation of Sentences

UNIT 2: ENGLISH USAGE
{a) One Word Substitution
(b) Antonyms
{¢) Synonyms
{d) Spotting Errors in Sentences
(e) Figures of Speech
{N Comprehension

UNIT 3: LITERARY FORMS AND MOVEMENTS

{#) Renaissance, Metaphysical Poets, Neo-classical Age, Romanticism, Vietorianism, Modernism,
Avant-garde A

(b) Dramatic Irony, Climax, Chorus, Hamartia, Soliloquy, Aside, Conflict, Atmosphere, Catastrophe,
Action, Plot,

(¢) Ballad, Ode, Dramatic Monologue, Heroic Couplet, Lyric, Sonnet, Conceit, Elegy, Poetic
Diction, Imagery, Allusion, Symbolism

(d) Fiction, Picaresque Novel, Regional Novel, Stream of Consciousness Technique, Caricature,
Novella

UNIT 4: DRAMA
(a) Shakespearean Comedies: T'welfth Night, As You Like It
(h) Shukespearean Tragedies: Othello, Macberh
{¢) GB Shaw: Arms and the Man
{d) Girish Karnad: Twghlag
{e) J M Synge- Riders to the Sea

UNIT 5: POETRY
(i) British Poetry

(a) Jolhn Donne
{b) Alexander Pope
fc) William Wordsworth
(ed) John Keats
{¢) Alfred Tennyson
(f) Rubert Browning
(g) TS Eliot
(h) W B Yeats

(ii) American Poetry
(a) Walt Whitman
{by Emily Dickenson
(¢} Robert Frost

(9




(d) Sylvia Plath
(iii) Indian English Poetry
(a) Nissim Ezekiel
(b) A K Ramanujan
(¢) Sarojini Naidu
(dy Kamala Das
UNIT 6: FICTION & PROSE
(a) Thomas Hardy: The Mayor of Casterbriage
(b} Charles Dickens: Oliver Twisi
(¢) Virginia Woolf:Mrs. Dalloway
(d} Mulk Raj Anand: Untauchable
(e} R K Narayan: The Guide
(f) Francis Bacon: OF Studies, Of Truth
(g) Joseph Addison: Sir Roger at Home, On the Whim of Lottery Adventure
(h) Charles Lamb: Poor Relations, Dream Children: A Raverie
() William Hazlit: On the Ignorange of the Learned
(j) Mahatma Gandhi. The Story of My Experimenis with Truth
(k) Other Major Prose Writers- A G Gardiner, Bertrand Russell, S. Radhakrishnan, Amitav Ghosh,
Arindhati Roy

UNIT 7: INDIAN WRITING IN TRANSLATION
{a) Saadat Hasan Manto: Toba Tek Singh
(b) Vijay Tendulkar: Silence! The Court is in Session

(¢) Premchand: Deliverance . O
(d) Ismat Chugtai: Kallu /-
(e) Mahasweta Devi: Mather of 1 (084 =W o e S S

7.q f”“\WL
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Set Theory:
Sets,Type of sets, Operations on sets, Relation, Equaivalence relation,

Function, Domain, Co-domain and range, Types of functions, Composition of
functions.

Matrices and Determinants:

Types of matrices, Elementary operations, Inverse of matrix, Rank of matrix,
Eigenvectors and Eigen values, Characteristic equation, Solution of system of
linear equations, Determinant and its properties.

Trignometry:

Trignometric functions, Trignometric equations, Inverse trignometric
functions, Exponential, circular and hyperbolic functions, Logarithmic
functions and their inverse, Gregory series, Summation of trignometric series.

Vector Analysis:

Vector and scalar product, Differentiation and integration of vectors,
Differential operator Del, Gradient and directional derivative, curl and
divergence, Line, Surface and Volume integrals and their applications to the
theorems of Green's , Stoke's and Gauss's.

Differential Calculus:

Limit, continuity and differentiability, Successive differentiation and Leibnitz
theorem, Rolle's theorem, Mean value theorems, Expansion of functions,
Indeterminate forms, Tangents and normals, Curvature, Asymptotes, Partial
differentiation, Euler's theorem, Maxima/minima and saddle point.

Integral Calculus:

Definite integral and properties, Limit of a sum/product, Beta and gamma
integrals with their properties, Multiple integrals, Application to find length,
area and volume.

(13)




Coordinate Geometry:

2D: Cartesian coordinate system, Straight line, Circle and conic sections, Polar
coordinate system.

3D: Cartesian coordinate system, Direction ratios and cosines, Projection,
Plane, Straight line, Sphere, Cone and cylinder.

Algebra:

Descarte's rule of sign, Roots of polynomial equation up to degree 3 and their
properties.

Binary operation, Group, Abelian group, Order of an element, Order of group,
Subgroup, Cyclic group, Permutations and permutation group, Coset, Normal
subgroup, Quotient group, Lagrange's theorem, Ring, Integral domain and
field.

Differential Equations:

Order and degree of ODE, types of solutions of ODE, First order and first
degree ODE and their solutions, ODE of first order and higher degree,
Orthogonal trajectories, Linear ODE with constant coefficients, Cauchy-Euler
homogeneous ODE, Simultaneous ODE's, Total differential equation.

Order and degree of PDE, Classification of first order PDE and their solutions.

Analysis:

Real number system, Countability of sets, Neighborhood of a point, Open and
closed sets, bounded set, limit point, Completeness property of R,
Archimedean principle, Order axioms.

Complex numbers and their properties, Argand plane, Polar representation of
complex numbers, Locus of a point on complex plane, Complex functions,
Limit, continuity and differentiability of function of complex variables,
Analytic function.

Linear Algebra:

Vector space, Subspace, Cosets, Quotient space, linear combination of vectors,
Linear span, Linearly independent and dependent wvectors, Basis and
dimension, Linear transformation.

(1Y)



Numerical Analysis:

Finite difference operators, Interpolation, Lagrange's and Newton's
interpolation formulae, Root finding methods for nonlinear equations, System
of linear equations and its solution.

Mathematical Statistics:

Random experiment, Sample space, Events and their types, Axioms of
probability, Addition and multiplication theorems, Conditional probability,
Baye's theorem.

Measures of central tendency, Measures of dispersion, Correlation and
regression.

2 .
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Svllabus for the post of Assistant Teacher (LT. erade
Maths

Subject- Physics

Mechanics

Vector Analysis:

Scalar and Vector product, scalar and vector field, Calculus of
vectors, Application of vectors to linear and rotational quantities, Del
operator, Gradient, Divergence and Curl of vectors, Gauss’s, Stokes’s
theorem. (Example to be given from physical situations)

Gravitation Field and Potential:

Newton’s law of gravitation, Orbital & Escape velocity, Gravitational
field Intensity and potential due to a ring, a spherical shell, solid
sphere and circular disc, gravitational self energy, Kepler's laws of
planetary motion, artificial satellite.

Conservation of Energy:

Concept of inertial and non-inertial frames of references, Work
energy theorem, Conservative & non-conservative forces, Linear
restoring force, Gradient of potential, Conservation of energy for the
particle; Energy Function, motion of a body near the surface of the

earth, Law of conservation of total energy.

(16)



Conservation of Linear and Angular Momentum:

Conservation of Linear Momentum, Centre of mass, System of
variable mass, the rocket, Angular momentum and torque, Areal
velocity, Examples of Conservation of Angular momentum.
Dynamics of Rigid Body and Idea of Moment of Inertia:

Equation of motion for Rotating rigid body, angular momentum
vector and moment of inertia, Translatory and Rotatory motion,
theorem of parallel and perpendicular axes, Moment of inertia of a
rod, lamina, ring, dise, spherical shell, solid sphere, kinetic energy of
rotation, rolling along a slope, precession, Application to compound
pendulum.

Surface Tension: Synclastic and anticlastic surface, Excess of
pressure, Application to spherical and cylindrical drops and bubbles,
variation of surface tension with temperature, Jaegar’s method.
Viscosity:

Rate flow of liquid in a capillary tube, poiseuille’s formula,
Determination of coefficient of viscosity of a liquid, Variations of
viscosity of a liquid with temperature, lubrication.

Elasticity:

Hooke’s law, Stress-strain diagram, Elastic moduli, relation between
elastic contants, poisson’s Ratio, Expression for possion’s ratio in
terms of elastic constants, work done in stretching and work done in

twisting a wire, Twisting couple on a cylinder, Determination of
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Rigidity modulus by static torsion, Torsional pendulum-
Determination on Rigidity modulus.

Basics of Special theory of Relativity:

Frames of reference, Galilean transformations, Ether hypothesis,
Failure of Michelson Morley experiment, Postulates of Special theory
of relativity, Lorentz Transformations.

Consequences of Lorentz Transformations:

Length contraction, Time dilation, Velocity transformations and law
of velocity addition, Variation of mass with velocity, Relativistic
energy and mass energy equivalence, concept of four vectors,
Examples of position and momentum four vectors.

Current general knowledge and current scientific advancement with

above topic.
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Electricity & Magnetism

Electrostatics:

Electrostatics field, electric flux, Gauss’s theorem of electrostatics.
Applications of gauss theorem-Electric field due to point charge,
infinite line of charge, uniformly charged spherical shell and solid
sphere, plane charged sheet, charged conductor, Electric potential as
line integral of electric field, potential due to a point charge, clectric
dipole, uniformly charged spherical shell and solid sphere,
Capacitance of an isolated conductor, Parallel plate, spherical and
cylindrical condenser. Energy per unit volume in electrostatics field.
Dielectric medium, polarisation, Displacement vector. Gauss’s
theorem in dielectrics. Parallel plate capacitor completely filled with
dielectric.

Electromagnetic Induction:

Faraday’s laws of electromagnetic induction Lenz’s law, self and
mutual inductance, L (Self inductance) of single coil, M(Mutual
inductance) of two coils. Energy stored in magnetic field.

Maxwell’s Equations and Electromagnetic Wave Propagation:

Equation of continuity of current, Displacement current, Maxwell’s
equation, poynting vector, energy density in electromagnetic field,
electromagnetic wave propagation through vacuum and isotropic
dielectric/medium, transverse nature of EM waves, polarization.

Current general knowledge and current scientific advancement with

above topic.
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Thermal and Statistical Physics
Thermodynamic Description of System:

Zeroth law thermodynamics and temperature. First law and internal
energy, conversion of heat into work. Various thermodynamic
processes, Application of First law: General Relation between Cp&
Cv, Work done during Isothermal and Adiabatic Processes. Second
Law & Entorpy, Carnot’s cycle & theorem, changes in reversible &
irreversible processes, Entropy Temperature diagrams, Third law of
thermodynamics, Unattainbility of absolute zero.

Thermodynamics Potentials:

Enthalpy, Gibbs, Helmholtz and Internal Energy functions, Maxwell’s
relations & application, Joule- Thompson Effect, Clausius- Clapeyron
Equation, Expression for (Cp-Cv), Cp/Cv, TdS Equations.

Kinetic Theory of Gases:

Derivation of Maxwell’s law of distribution of velocities and its
experimental verification, Mean free path ( Zeroth Order), Transport
Phenomena: Viscosity, Conduction and diffusion ( for vertical case),
Law of equipartition of energy and its application to specific heat of
gases; mono-atomic and diatomic gases.

Theoryv of Radiation:

Blackbody radiation, Spectral distribution, Concept of Energy
Density, Derivation of Planck’s law, Deduction Law and Wien's
distribution law, Rayleigh- Jeans Law, Stefan Boltzmann Law and

Wien's displacement law from Plancks’s Law.

5
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Statistical Mechanics:

Basic Postulates of statistical physics, Macro & Micro States, phase
space, p-space, Ensembles; Entropy of mixing and Gibb’s paradox,
partition function, physical significance of various statistical qualities,
Maxwell-Boltzmann law, distribution of velocity, Quantum statistics,
phase space, Fermi-Dirac distribution law, electron gas, Bose-Einstein
distribution law, photon gas, comparison of three statistics.

Current general knowledge and current scientific advancement with

above topic.
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Optics
Fermat’s principle and Theory of Image formation:

Fermat’s principle of extremum path and its application to deduce
laws of reflection and refraction, Refraction at concave surface,
Principal foci, Lateral and longitudinal mugnifications, aplanatic
points of spherical surface.

Gauss’s general theory of image formation, Coaxial symmetrical
system, Cardinal points of an optical system, General relationships,
Thick and Thin lens, lens combinations, Newton’s formula, Coaxial
lens system, Lagrange’s equation of magnification, Refraction
through a thick lens.

Nodal slide, Eyepiece, Ramsden’s, Huygen’s and Gaussian eyepieces,
their comparison Astronomical refrection telescope, Microscopes,
Spectrometer and its uses, Oil immersion Objectives meniscus lens,
Optical aberrations and Dispersion:

Aberrations in images, Spherical aberration, Monochromatic and
chromatic aberration, condition of achromatism, Achromatic
combination of lenses in contact and separates lenses, Spherical
mirrors and Schmidt corrector Plates, Theory of dispersion.

Wave Optics:

Electromagnetic nature of light, definition and properties of wave
front, Huygen’s principle.

Interference:

The principle of superposition, Two slit Interference, coherence,

Division of wavefront and amplitude, Optical path retardations

'.-"
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Lateral shift of fringes, Fresnel biprism, Interference with multiple
reflection, Thin film, Application for precision Measurements,
Haidinger fringes, Fringes of equal thickness and equal inclination.
Michelson Interferometer and its application for precise measurement
of wavelength, Wavelength difference and width of spectral lines,
Twyman-Green interferometer, Tolansky fringes, Fabry-Perot
interferometer and Etalon.

Diffraction:

Fraunhofer and Fresnel's diffraction: Diffraction of single slit,
Diffraction due to 2- slit and N-slits, Diffraction grating, Zone Plates.
Fresnel diffraction due to straight edge, Intensity distribution,
resolution of image, Rayleigh criterion, resolving power of telescopes
and microscopes, resolving power of grating and comparison with
resolving power of prism.

Polarizations:

Plane polarized., Circularly polarized and elliptically polarized light,
Malus law, Brewster’s law, Double reflection and uniaxial crystals,
Application of birefringence, Dichroism Optical rotation, Rotation,
Rotation of plane of polarization, rotation in liquids and crystals,
Polarimeter.

Current general knowledge and current scientific advancement with

above topic.
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Waves, Acoustics and Oscillations
Simple Harmonic Oscillations:
Periodic motion, SHM in mechanical systems, Energy of simple
Harmonic oscillator, Superposition of SHM(s), Oscillations of two
masses connected by a spring, Non- linear(An-harmonic) oscillator
and its applications to simple pendulum.
Damped Harmonic Oscillations:
Damping force, Different cases for over, critical and under dapmping,
Mechanical damped harmonic oscillators, Transient behaviour,
Logarithmic decreament, Power Dissipation. Relaxation time &
Quality Factor.
Forced Harmonic Oscillations:
Forced oscillations. Mechanical driven harmonic oscillators, Transient
and Steady State behaviour, Power dissipation phenomenon of
resonance, amplitude/ velocity resonance, sharpness of resonance
fidelity, bandwidth and quality factors.
Analysis of wave motion:
Characteristics, Differential equation of a wave motion, principle of
superposition, Interference, Beats, Stationary waves, energy of
Stationary waves, Wave velocity and group velocity, Fourier theorem,
fourier analysis of square, triangular and saw-tooth waves.
Ultrasonic:
Classification of sound waves, Ultrasonics, Quartz crystal and Piezo

Electric effect, Magnetostriction effort, Properties of Ultrasonic,
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Detection of Ultrasonic waves, Determination of wvelocity of
ultrasonic waves in liquid(Acoustic grating method)

Acoustics:

Energy density of plane acoustic waves, Acoustic intensity,
Measurement of acoustic intensity- the dB scale, Characteristics and
loudness of Musical sound, Acoustic impendance, Reflection and
transmission of acoustic waves.

Applications:

Applications of wave propagation in various physical cases,
Applications of Ultrasonic Acoustics of buildings reverberation time,
Sabin’s formula Principle of sonar system.

Application of simple harmonic motion in compound pendulum,
Torsional pendulum and LC circuit, Composition of two SHM(s) of
different frequency ratio, Lissajous figures for equal frequencies ratio
and 2:1 frequencies ratio, application of Damped Harmonic and
Forced oscillations for moving coil galvanometer and LCR circuits.
Current general knowledge and current scientific advancement with

above topic.
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Modern physics

Origin of Quantum Mechanics and its Operator Formulation:

Origin of quantum theory, limitation of Classical Physics, Black body
Radiation, Planck’s radiation law and Einstein’s explanation, The
photo electric effect and Einstein correction, Compton effect,
De-Broglie’s Hypothesis, wave-particle Duality, davission-Germer
Experiment, G.P. Thomson experiment, Taylor’s experiment, Wave
description of Particles by Wave Packets, Group and Phase
Velocities, Principle of Complimentary, Heisenberg uncertainty
principle, Gamma ray Microscope, Single slit experiment.

Linear vector Space, Linear Operator, Definition of position,
momentum, Energy and angular momentum operator, Eigen value and
Eigen functions, Hermitian operators, Postulates and basic theorems
of Quantum mechanics, Operator method for solving Eigen value,
problem, Energy of Harmonic oscillator.

Schrodinger Equation and its Applications:

Origin of non relativistic Quantum Mechanics, Overview of wave
mechanics, Simple one dimensional quantum system oscillator, Time
independent one dimensional schrodinger equation, Steady state
solution, Physical Interpretation of wave functions, probability current

density, Ehrenfest’s theorem, Particle in a box, Idea of Tunneling.

13
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Atomic Models and Optical Spectra:

Thomson model, Rutherford model, Bohr model and spectra of
hydrogen atom, fine structure, Bohr Magnetron, Larmor’s precession,
Somerfield model, Stern-Gerlach experiment, Vector atomic model,
Space Quantization and Spinning of an Electron.

Optical Spectra, Spectral notations, L-S, J-J coupling, Selecton rules
and intensity rules, Explanation of fine structure of Sodium D line,
Zeeman effect, X-ray spectra ( Characteristics and continuous)
Moseley’s law.

Theory of Lasers and Molecular Spectroscopy:

Einstein coefficients, Spatial and Temporal coherence, Optical
pumping, Population inversion. Laser action, basic Idea of LASER
and MASER, Ruby Laser and He-Ne laser, Some applications,
Franck-condon Principle, Molecular spectra, Rotational, Vibration
and Electronic Spectra of diatomic molecules, General features of
electronic spectra, Luminescence, Basics of Raman effect,

Basics of Subatomic particle Physics:

Structure of atomic nucleus, nuclear properties ( charge, mass, spin,
shape), Nuclear binding energy, liquid drop model and semi-empirical
mass formula, elementary particles and their classification schemes.
Current general knowledge and current scientific advancement with

above topic.
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Basic Electronics
Network Theorems:
Kirchhoff’s laws, Superposition theorem, Reciprocity theorem,
Thevenin’s theorem, Norton’s theorem, Maximum Power Transfer
Theorem, Application of Network theorem, Four Terminal network
and h-parameters.

Power Supplies:

Half and Full wave rectifiers, Bridge rectifiers, Ripple factor. Low
pass and High pass filters, L and 7 filters, Zener Diode and Voltage
Regulation V.R. tubes.

Solid State Devices:

Semiconductor diodes, Point contact diode, Varactor diode, Tunnel
diode, Light emitting diode, Junction Transistor operation,
Characteristics and amplifiers, Power amplifiers (Class-A, Push- pull
class B, Class C), Decibels, Frequency response curve and
Bandwidth.

Oscillators:

RC phase shift Oscillator, Tuned diode oscillator, Crystal Oscillator,
Stability of Oscillator, Relaxation Oscillators,- Multivibrators
(astable, monostable and bistable), Schmitt Trigger, Saw tooth

generator, Blocking Oscillators.

13
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Boolean algebra:
Decimal, Binary, Hexadecimal, Octal, BCD, conversion of one code

to another, Complements (one’s and two’s), Inter-conversions, Laws
of Boolean algebra, Demorgan’s theorem and duals.

Logic Gates:

Truth Tables, OR, AND, NOT, XOR, XNOR, Universal (NOR and
NAND) Gates, Adder and Subtractor.

Current general knowledge and current scientific advancement with

above topic.
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Solid State Physics

Cryvstal Structure:

Solids, Amorphous and Crystalline Materials. Lattice Translation
Vectors. Lattice with a Basis- Central and Non- Central Elements.
Unit Cell. Miller Indices. Reciprocal Lattice Types of Lattices.
Brillouin Zones. Diffraction of X-rays by Crystals. Bragg’s law.
Atomic and Geometrical Factor.

Elementary Lattice Dynamics:

Lattice Vibrations and Phonons: Phonons. Qualitative Description of
the Phonon Spectrum in Solids, Dulong and petit’s Law, Einstein and
Debys theories of specific heat of solids. T? law

Magnetic Porperties of Matter:

Dia-, para-, Ferri- and Ferromagnetic Materials. Classical Langevin
Theory of dia- and Paramagnetic Domains. Quantum Mechanical
Treatment of Paramagnetic, Curie’s Law, Weiss’s Theory of
Ferromagnetism and Ferromagnetic Domains. Discussion of B-H
Curve, Hysteresis and Energy Loss.

Dielectric properties of Materials:

Polarization. Local Electric Field at an Atom. Depolarization Field.
Electric Susceptibility. Polarizability. Clausius Mosotti Equation.
Classical Theory of Electric Polarizability. Normal and Anomalous

Dispersion. Langevin- Debys equation. Complex Dielectric Constant.

15
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Elementary Band Theory:

Kronig Penny model. Band Gaps. Conductors, Semiconductors and
insulators. P-type and N-type Semiconductors. Conductivity of
Semiconductors, mobility, Hall Effect, Hall coefficient.

Current general knowledge and current scientific advancement with

above topic. p/)’
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Syllabus for the Post of Assistant Teacher Graduate Level (LT Grade): Science
' Chemistry
Unit: 1

Atomic Structure: Bohr’s theory and its limitations. Dual behaviour of matter and radiation, de
Broglie's relation. Heisenberg Uncertainty principle. Time independent Schrodinger equation and
meaning of various terms in it, Significance of y and y°. Schrodinger equation for hydrogen atom.
Radial and angular parts of the hydrogenic wave functions (atomic orbitals) and their variations,
Radial and angular nodes and their significance, Radial distribution functions. Quantum numbers.
Rules for filling electrons in various orbitals, concept of exchange energy. Relative energies of
atomic orbitals, Anomalous electronic configurations.

Periodic Properties : Atomic and ionic radii, ionization potential, electron affinity,
electronegativity-definition, methods of determination/evaluation, trends of variation in periodic
table and their application in prediction and explaining the chemical behaviour of elements and
compounds.

Chemical Bonding: Ionic Bonding- General characteristics of ionic bonding. Energy
considerations in ionic bonding, lattice energy and salvation energy and their importance in the
context of stability and solubility of ionic compounds. Born-Haber cycle and its applications,
polarizing power and Polarizability, Fajan’s rules, ionic character in covalent compounds, dipole
moment and percentage ionic character. Weak interactions-hydrogen bonding and Van der Waals
Forces.

Covalent bonding-VBT. Various types of hybridization and shapes of different inorganic molecules
and ions, VSEPR theory and shapes of various molecules/ions. Concept of resonance and
resonating structures in various inorganic and organic compounds/ions. MO Approach: Rules for
the LCAO method, bonding and anti-bonding MOs and their characteristics for s-s, s-p and p-p
combinations of atomic orbitals, nonbonding combination of orbitals, MO treatment of
homonuclear diatomic molecules. Comparison of VB and MO approaches.

s-Block Elements: General discussion with respect to all periodic and chemical properties,
diagonal relationship, salient features of hydrides, oxides. halides, and hydroxides. Co-ordination
complexes and Organometallic compounds of alkali metals. Roles of alkali and alkaline earth metal
ions in bio-systems.

p-Block Elements: General discussion and comparative study (all periodic and chemical
properties) including diagonal relationship, of groups 13 to 17 clements; chemistry of elements-
hydrides, oxides, oxy-acids, and halides (including inter-halogen compounds). Diborane-properties
and structure, borohydrides, carbides. fluorocarbons, basic properties of iodine and polyhalides.
Inert-pair effect.
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Chemistry of Noble gases: Chemical properties of noble gases. Chemistry of xenon, structure and
bonding in xenon compounds.

Metallurgical Processes: Minerals & ores; general metallurgical processes-concentration of ores,
calcinations, roasting, smelting. slag & flux. Extraction and refining of Lithium and Beryllium.

Chemistry of Transition Elements (First, Second and Third Series): Characteristic properties of
the elements; ionic radii, oxidation states, complex compound formation and magnetic properties.
Their binary compounds, illustrating relative stability of their oxidation states, coordination number
and geometry.

Comparative treatment with their analogues in respect of ionic radii, oxidation state, magnetic
behaviour and stereochemistry.

Redox Reactions: Redox reactions and determination of oxidation state, Balancing of redox
reactions (ion-electron and oxidation state methods). Computation of equivalent weights and
concept of equivalence.

Coordination Chemistry: Wemer's theory for coordination compounds; its experimental
verification, effective atomic number (EAN) concept. Ligands, chelates. Nomenclature of
coordination compounds (IUPAC system), isomerism in coordination compounds, stability of
complexes and factors contributing to the stability of complexes. Valence Bond Theory (VBT) for
coordination compounds, magnetic properties of complexes.

Crystal field Theory, Crystal field effect, octahedral symmetry, Crystal field stabilization Energy
(CFSE), Crystal field effects for weak and strong fields. Tetrahedral symmetry, Factors affecting
the magnitude of Dq. Spectrochemical series. Comparison of CFSE for Oy and Ty complexes.
Tetragonal distortion of octahedral geometry. Jahn-Teller distortion, Square planar complexes.

Chemistry of Lanthanides and Actinides: Electronic configuration, oxidation states, ionic radii,
lanthanide contraction and its consequences, complex formation, methods of separation of
lanthanides - fractional crystallization, fractional precipitation, change in oxidation state, solvent
extraction and ion exchange methods.

General features of actinides-electronic configuration, atomic and ionic radii, ionization potential,
oxidation states and complex formation.

Acids and Bases: Arrhenius concept, Bronsted-Lowry concept, and Lewis concept of acids and
bases, role of the solvent and strength of acids and bases. Acid-base properties in non-aqueous
media. Classification of acids and bases as hard and soft, Pearson's hard and soft acid base concept,

Non Aqueous Solvents: Classification of solvents, their general characteristics, physical properties
of the solvents, reaction in non-aqueous solvents-liquid NH; and liquid SO, (auto-ionization,
precipitation reactions, acid-base reaction, oxidation-reduction reactions, salvation and solvolysis,
complex formation), merits and demerits,



Magnetic Properties of Transition Metal Complexes : Types of magnetic behaviour, methods of
determining magnetic susceptibility; Gouy’s and Quincke’s methods, spin only formula, correlation
of ps and per values, orbital contribution to magnetic moments, application of magnetic moment
data for 3d metal complexes.

Electronic Spectra of Transition Metal Complexes: Types of electronic transitions, selection
rules for d-d transitions, spectroscopic ground states, spectrochemical series. Orgel energy level
diagram for d', d*, d* and d’ states, discussion of the electronic spectrum of [Ti(H20)6]™ complex
ion.

Organometallic chemistry: Definition, nomenclature and classification based on nature of metal-
carbon bond. Metal carbonyls. Mononuclear carbonyls, nature of bonding, structure and
preparation. EAN and 18-electron rule.

Unit: 2

Structure and Bonding : Hybridization, bond lengths and bond angles, bond energy, localized and
delocalized chemical bond, Van der Waals interactions, inclusion compounds, clatherates, charge
transfer complexes, resonance, hyperconjugation, aromaticity, inductive and field effects, hydrogen
bonding.

Mechanism of Organic Reactions : Homolytic and heterolytic bond breaking. Types of reagents-
clectrophiles and nucleophiles. Types of organic reactions. Energy considerations. Reactive
intermediates- carbocations, carbanions, free radicals and carbenes (with examples). Assigning
formal charges on intermediates and other ionic species. Methods of determination of reaction
mechanism (product analysis, intermediates, isotope effects, kinetic and stereochemical studies).

Stereochemistry of Organic Compounds :

Concepts of isomerism. Types of isomerism-optical isomerism- elements of symmetry, molecular
chirality, enantiomers, stereogenic centers, optical activity, properties of enantiomers, chiral and
achiral molecules with two stereogenic centre, diastereomers, threo and erythro diastercomers,
meso compounds, resolution of enantiomers, inversion, retention and racemization. Relative and
absolute configuration, sequence rules, D & Land R & S systems of nomenclature. Geometrical
isomerism: determination of configuration of geometrical isomers, E & 7 system of nomenclature,
geometrical isomerism in oximes and alicyclic compounds.

Conformational isomerism: conformational analysis of ethane and n- butane, conformations of
cyclohexane, axial and equatorial bonds, conformations of monosubstituted cyclohexane
derivatives. Newman projection and Sawhorse formulae, Fischer Projection and flying wedge
formulae. Difference between configuration and conformation.

Alkanes and Cycloalkanes : IUPAC nomenclature of branched and unbranched alkanes, the alkyl
group, classification of carbon atoms in alkanes. Isomerism in alkanes, sources, methods of
formation ( with special reference to Wurtz reaction, Kolbe reaction, Corey-House reaction and
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decarboxylation of carboxylic acids), physical properties and chemical reactions of alkanes.
Mechanism of free radical halogenation of alkanes, orientation, reactivity and selectivity.
Cycloalkanes- nomenclature, methods of formation, chemical reactions, Baeyer's strain theory and
its limitations, Ring strain in small rings (cyclopropane and cyclobutane), theory of strainless rings.
The case of cyclopropane ring-bent or banana bonds.

Alkenes, Cycloalkenes, Dienes and Alkynes Nomenclature of alkenes , methods of formation,
mechanism of dehydration of alcohols and dehydrohalogenation of alkyl halides, regioselectivity in
alcohol dehydration. The Saytzeff Rule, Hoffmann Elimination, physical properties and relative
stabilities of alkenes. Chemical reactions of alkenes - mechanisms involved in hydrogenation,
electrophilic and free radical additions, Markownikoff’s Rule, hydroboration-oxidation,
oxymercuration-reduction. Epoxidation, ozonolysis, hydration, hydroxylation and oxidation with
KMnOy, Polymerization of alkenes. Substitution at the allylic and vinylic positions of alkenes.
Industrial applications of ethylene and propene.

Methods of formation, conformation and chemical reactions of cycloalkenes. Nomenclature and
classification of dienes; isolated, conjugated and cumulative dienes. Structure of allenes and
butadiene, methods of formation, polymerization. Chemical reactions- 1,2 and 1.4 additions, Diels -
Alder reaction.

Nomenclature, structure and bonding in alkynes. Methods of formation. Chemical reactions of
alkynes, acidity of alkynes. Mechanism of electrophilic and nucleophilic addition reactions,
hydroboration- oxidation, metal- ammonia reduction, oxidation and polymerization.

Arenes and Aromaticity: Nomenclature of benzene derivatives. The aryl group. Aromatic nucleus
and side chain. Structure of benzene: molecular formula and Kekule structure, Stability and carbon
—carbon bond length of benzene, resonance structure, MO picture. Aromaticity —the Hiickel rule,
aromatic ions.

Aromatic electrophilic substitution —general pattern of the mechanism, role of o and x complexes.
Mechanism of nitration, halogenation, sulphonation, mercuration and Friedel- Crafts reaction.
Energy profile diagrams. Activating and deactivating substituents, orientation and ortho/para ratio.
Side chain reactions of benzene derivatives. Birch reduction. Methods of formation and chemical
reactions of alkylbenzenes, alkynylbenzenes and biphenyl.

Alkyl and Aryl Halides: Nomenclature and classes of alkyl halides, methods of formation,
chemical reactions. Mechanism of nucleophilic substitution reactions of alkyl halides , Sn2 and Syl
reactions with energy profile diagrams.

Polyhalogen compounds - Chloroform, carbon tetrachloride. Methods of formation of aryl halides,
nuclear and side chain reaction. The addition-elimination mechanism and the elimination-addition
mechanisms of nucleophilic aromatic substitution reactions. Relative reactivity of alkyl halides vs
allyl, vinyl and ary! halides. Synthesis and uses of DDT and BHC,

Alcohols: Classification and nomenclature. Monohydric alcohols- methods of formation by

reduction of aldehydes, ketones, carboxylic acids and esters. Hydrogen bonding. Acidic nature.
Reactions of alcohols. Dihydric alcohols-methods of preparation, chemical reactions of vicinal
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glycols, oxidative cleavage [Pb(OAc), and HIO4] and pinacol-pinacolone rearrangement. Trihydric
alcohols-methods of formation, chemical reactions of glycerol.

Phenols : Nomenclature, structure and bonding. Preparation of phenols, physical properties and
acidic character. Comparative acidic strengths of alcohols and phenols, resonance stabilization of
phenoxide ion. Reactions of phenols-electrophilic aromatic substitution, nitration, halogenation,
sulphonation, acylation and carboxylation. Mechanism of Fries rearrangement, Claisen
condensation, Gatterman synthesis, Houben-Hoesch reaction, Lederer-Manasse reaction, Reimer-
Tiemann reaction and Schotten-Baumann reaction.

Ethers and Epoxides: Nomenclature, methods of preparation. Physical properties. Chemical
reactions-cleavage and auto-oxidation, Ziescl's method. Synthesis of epoxides. Acid and base
catalyzed ring opening of epoxides, orientation of epoxide ring opening, reactions of Grignard and
organo-lithium reagents with epoxides.

Aldehydes and Ketones: Nomenclature and structure of the carbonyl group. Synthesis of
aldehydes and ketones with particular reference to the synthesis from acid chlorides, synthesis using
1,3-dithianes, from nitriles and carboxylic acids. Physical properties. Mechanism of nucleophilc
additions to carbonyl group with particular emphasis on benzoin, aldol, Perkin and Knoevenagel
condensation. Condensation with ammonia and its derivatives; Wittig reaction, Mannich reaction.
Use of acetals as protecting group. Oxidation of aldehydes, Baeyer-Villiger oxidation of ketones,
Cannizzaro's reaction, MPV, Clemmensen, Wolff-Kishner, LiAlH; and NaBH; reductions.
Halogenation of enolizable ketones. An introduction to a-, B-unsaturated aldehydes and ketones.

Carboxylic Acids: Nomenclature, structure and bonding, physical properties, acidity of carboxylic
acids, effects of substituents on acid strength. Preparation of carboxylic acids. Reactions of
carboxylic acids, Hell-Volhard-Zelinsky reaction. Synthesis of acid chlorides, esters and amides.
Reduction of carboxylic acids, mechanism of decarboxylation. Methods of formation and chemical
reactions of halo acids, hydroxy acids- malic, tartaric, and citric acids. Methods of preparation and
chemical reactions of unsaturated monocarboxylic acids. Dicarboxylic acids-methods of preparation
and effect of heat and dehydrating agents.

Carboxylic acid derivatives: Structure and nomenclature of acid chlorides, esters, amides (urea)
and acid anhydrides. Relative stability of acyl derivatives. Physical properties, interconversion of
acid derivatives by nucleophilic acyl substitution. Preparation of carboxylic acid derivatives,
chemical reactions. Mechanism of esterification and hydrolysis (acidic and basic).

Organic Synthesis via Enolates: Acidity of methylene hydrogen, alkylation of diethylmalonate
and ethylacetoacetate. Synthesis of ethylacetoacetate, the Claisen condensation. Keto-enol
tautomerism of ethylacetoacetate. Synthetic uses of ethylacetoacetate and diethylmalonate.

Carbohydrates: Classification and nomenclature. Monosaccharides, mechanism of osazone
formation, inetrconversion of glucose and fructose, chain lengthening and chain shortening of
aldoses. Configuration of monosaccharides. Erythro and threo diastereomers. Conversion of
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glucose into mannose. Formation of glycosides, ethers and esters, Determination of ring size of
monosaccharides. Cyclic structure of D(+)-glucose. Mechanism of mutarotation, Disaccharides,
ribose, and deoxyribose.

Nitrogen Containing Organic Compounds: Preparation of nitroalkanes and nitroarenes. Chemical
reactions of nitroalkanes. Mechanism of nucleophilic substitution in nitroarenes and their reduction
in acidic, neutral and alkaline medium. Picric acid.

Halonitroarenes-reactivity, structure and nomenclature of amines. Physical properties. Separation of
mixture of primary, secondary and tertiary amines, Structural features affecting basicity of amines.
Amine salts as phase-transfer catalysts. Preparation of alkyl and aryl amines (reduction of nitro
compounds, nitriles), reductive amination of aldechydic and ketonic compounds. Gabriel-
phthalimide reaction, Hofmann bromamide reaction. Reaction of amines, electrophilic aromatic
substitution in aryl amines, reaction of amines with nitrous acid. Synthetic transformations of aryl
diazonium salts, azo coupling.

Amino Acids, Peptides, Proteins and Nucleic Acids: Classification, structure and stereochemistry
of amino acids. Acid-base behaviour, isoelectric point and electrophoresis. Preparation and
reactions of a -amino acids. Nomenclature of peptides and proteins. Classification of proteins.
Peptide structure determination, end group analysis, selective hydrolysis of peptides. Classical
peptide synthesis, solid-phase peptide synthesis. Levels of protein structure. Protein
denaturation/renaturation. Nucleic  acids: introduction, constituents of nucleic acids.
Ribonucleosides and ribonucleotides. The double helical structure of DNA.

Hetrocyclic Compounds: Introduction: Molecular orbital picture and aromatic characteristics of
pyrrole, furan, thiophene and pyridine. Methods of synthesis and chemical reactions with particular
emphasis on the mechanism of electrophilic substitution. Mechanism of nucleophilic substitution
reactions in pyridine derivatives, Comparison of basicity of pyridine, piperidine and pyrrole.
Introduction of condensed five- and six membered heterocycles. Preparation and reactions of
quinolene and isoquinolene with special reference to Fischer-Indole synthesis, Skraups synthesis
and Bischler-Napieralski synthesis, Mechanism of electrophilic substitution reactions of quinolene
and isoquinolene.

Organo-Metallic Compounds: Organomagnesium compounds; the Grignard reagent-formation,
structure and chemical reactions. Organozinc compounds; formation and chemical reactions,

Nomenclature, structural features, methods of formation and chemical reactions of thiols,
thioethers, sulphonic acid, sulphonamides and sulphaguanidine.

Spectroscopy of Organic Compounds: Electromagnetic radiation, regions of the spectrum, basic
features of different spectrometers (UV-Vis, IR, and NMR spectrometers), statement of the Bomn-
Oppenheimer approximation.

Electromagnetic Spectrum: Absorption Spectroscopy Ultraviolet (UV) absorption speciroscopy-
absorption laws (Beer-Lambert law), molar absorptivity, presentation and analysis of UV spectra,
types of electronic transitions, effect of conjugation, concept of chromophore and auxochrome.

B
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Bathochromie, hypsochromic, hyperchromic and hypochromic shifts. UV spectra of conjugated
enes and enones.

Infra Red (IR) absorption spectroscopy: Molecular vibrations, Hooke's Law, selection rules,
intensity and position of IR bands, finger print region, characteristic absorptions of various
functional groups and interpretation of IR spectra of simple organic compounds.

Nuclear magnetic resonance (NMR) spectroscopy: Proton magnetic resonance ('"H NMR)
spectroscopy, nuclear shielding and deshielding, chemical shift and molecular structure, spin-spin
splitting and coupling constants, areas of signals, interpretation of pmr spectra of simple organic
molecules such as ethyl bromide, ethanol, acetaldehyde, 1,1,2-tribromoethane, ethyl acetate, toluene
and acetophenone,

Unit: 3

Gaseous State: Postulates of kinetic theory of gases, deviation from ideal behavior, compressibility
factor, van der Waal's equation of states, Boyle's temperature. Critical phenomena — PV isotherms
of real gases, relationship between critical constants and van der Waals constants, the law of
corresponding states, reduced equation of state. Molecular velocities: Root mean square, average
and most probable velocities, qualitative discussion of the Maxwell's distribution of molecular
velocities, collision cross-section, collision frequency, collision number, mean free path and
collision diameter, liquefaction of gases. Viscosity of gases, effect of temperature and pressure on
co-efficient of viscosity.

Liquid State: Intermolecular forces, structure of liquids. Structural differences between solids,
liquids and gases. Physical properties of liquids including their methods of determination: surface
tension, viscosity and refractive index. Effect of temperature on surface tension and coefficient of
viscosity of a liquid. Liquid crystals, difference between liquid erystal, solids and liquids.

Solid State: Definition of space lattice, unit cell, crystal planes, Miller indices, Laws of
crystallography — (i) law of constancy of interfacial angles (ii) law of rationality of indices (iii) law
of symmetry. Bravias lattice types and identification of lattice planes. Miller's indices. Symmetry
elements in crystals, X-ray diffraction by crystals. Derivation of Bragg’s equation. Crystal structure
of NaCl, KCl and CsCl. Defects in crystals.

Colloidal State: Definition of colloids, classification of colloids. Solids in liquids (sols): properties
~ kinetic, optical and electrical; stability of colloids, protective action, Hardy-Schulze law, gold
number. Liquids in liquids (emulsions): types of emulsions, preparation, emulsifier. Liquids in
solids (gels): classification, preparation and properties, inhibition, general application of colloids.

Chemical Equilibrium: General characteristics of chemical equilibrium, Van't Hoff reaction
isotherm. The law of mass action, free energy and equilibrium constant, factors influencing
equilibrium constant. Temperature dependence of equilibrium constant- Van't Hoff equation.
Relationship between Kp and Kc. Thermodynamic derivation of the law of mass action, application

7
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of law of mass action to some homogenous and heterogeneous equilibrium, Le-Chatelier's
principle. Distinction between G and G°.

Ionic Equilibrium: Strong, moderate and weak electrolytes, degree of ionization, factor affecting
the degree of ionization. lonization constant and ionic product of water. lonization of weak acids
and bases, pH scale, common ion effect. Acid-Base indicator. Salt hydrolysis-calculation of
hydrolysis constant, degree of hydrolysis and pH for different salts. Buffer solution, Henderson's
equation. Solubility and solubility produet of sparingly soluble salts- applications of solubility
product principle.

Phase Equilibrium: Statement and meaning of the terms: phase, component and degree of
freedom, derivation of Gibbs phase rule, phase equilibria of one component systems- water, carbon
dioxide and sulphur. Phase equilibria of two component systems: solid-liquid equilibra, simple
eutectic; Bi-Cd, Pb-Ag, Na-K systems, desilverisation of lead. Solid solutions-compound formation
with congruent melting point (Mg-Zn) and incongruent melting point (NaCl-H;0, FeCli-H,0 and
CuS04-H;O systems). Freezing mixtures, acetone- dry ice. Liquid-liquid mixtures: ideal liquid
mixtures, Raoult’s and Henry's law. Non-ideal systems-azeotropes; HCI-H;0 and ethanol-water
systems. Partially miscible liquids; phenol-water, trimethylamine-water, nicotine-water systems.
Lower and upper consolute temperature, Effect of impurity on consolute temperature: immiscible
liquids, steam distillation. Nernst distribution law: its thermodynamic derivation and applications.

Chemical Kineties and Catalysis: Chemical kinetics and its scope, rate of a reaction, factors
influencing the rate of a reaction—concentration, temperature, pressure, solvent, light, catalyst.
Concentration dependence of rates mathematical characteristics of simple reaction. Molecularity of
reaction and reaction mechanism. Order of reaction-Zero order, first order, second order, pseudo
order. Half life. Determination of the order of reaction — differential method, method of integration,
method of half life period and isolation methods concept of activation energy. Radioactive decay a
first order phenomenon. Catalysis, characteristics of catalyzed reactions, classification of catalysis
(Homogeneous and Heterogeneous catalysis). Acid-Base catalysis and Enzyme catalysis.

Thermodynamics I: Definition of thermodynamic terms, system, surroundings ete. types of
systems, intensive and extensive properties, state and path functions and their differentials,
thermodynamic process, concept of heat and work, First law of thermodynamics, definition of
internal energy and enthalpy. Heat capacity — heat capacities at constant volume and at constant
pressure and their relationship. Joule — Thomson coefficient and inversion temperature, calculation
of w, g, dU & dH for the expansion of ideal gases under isothermal and adiabatic conditions for
reversible processes, Thermochemistry; standard state, Standard enthalpy of formation, Integral and
Differential enthalpies of solution and dilution. Hess’s law of heat summation and its application,
heat of reaction at constant pressure and at constant volume. Enthalpy of neutralization, bond
dissociation energy and its calculation from thermochemical data, temperature dependence of
enthalpy, Kirchoff's equation.
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Thermodynamics II: Second law of thermodynamics, need of the law, different statements of the
law. Camnot cycle and its efficiency, Carnot theorem. Thermodynamic scale of temperature,
Coneept of entropy: entropy as a state function, entropy as a function of V and T, entropy as a
function of P and T, entropy change in physical and chemical processes, entropy change in
reversible and irreversible processes. Clausius inequality, entropy as criteria of spontaneity and
equilibrium. Entropy change in ideal gases and mixing of gases. Gibbs and Helmoltz functions.
Gibbs function (G) and Helmoltz funetion (A) as thermodynamic quantities, A and G as criteria for
thermodynamic equilibrium and spontaneity, their advantage over entropy change. Variation of G
and A with P, V and T. Gibbs-Helmoltz equation, Clapeyron equation, Clausius-Clapeyron
equation, reaction isotherm and reaction isochore.

Thermodynamics IIl: Nemst heat theorem, third law of thermodynamics, unattainability of
absolute zero. Evaluation of absolute entropy from heat capacity data for gases, liquids and solids.
Statement and concept of residual entropy.

Electrochemistry I: Electrical conduction in metals and electrolytic solutions, specific
conductance, molar conductance and equivalent conductance, variation of molar, equivalent and
specific conductance with dilution. Arrhenius theory of electrolytic dissociation and its limitations,
weak and strong electrolytes, Ostwald's dilution law, its uses and limitations. Debye-Hiickel theory,
equation for strong electrolytes. Migration of ions, Transport number, definition and determination
by Hittorf and moving boundary methods, Kohlrausch’s law. Application of conductivity
measurements-determination of degree of dissociation of weak electrolytes, K, of acid, solubility
product of sparingly soluble salts. Conductometric titrations.

Electrochemistry II: Types of reversible electrodes-gas-metal ion, metal-metal ion, metal-
insoluble salt anion and redox electrodes. Electrode reactions, Nernst equation, derivation of cell
EMF and single electrode potential, standard hydrogen electrode-reference electrode, standard
electrode potential, sign conventions, electrochemical series and its significance. Electrolytic and
Galvanic cells-reversible and irreversible cells, conventional representation of electrochemical cells.
EMF of a cell and its measurements. Computation of cell EMF. Calculation of thermodynamic
Quantities of cell reactions (AG, AH and K), polarization decomposition potentials, over potential
and hydrogen over voltage. Definition of pH and pK,, determination pH using hydrogen,
quinhydrone and glass electrodes by potentiometric methods. Potentiometric titration,

Surface Chemistry : Types of adsorption, Freundlich’s and Langmuir’s adsorption isotherms and
their applications, charge on the colloidal particle, size of the colloidal particle, Perrin’s method of
determination of the Avogadro’s number.

Elementary Quantum Mechanics: Planck's equation, de-Broglie hypothesis, Heisenberg's
uncertainty principle, Schriidinger wave equation (time independent and time dependent forms),
physical interpretation of the wave function. Postulates of Quantum Mechanics, Eigen function and
Eigen values. Quantum mechanical operators. Quantum mechanical treatment of a particle in 1-D
and 3-D Box, Rigid rotor and Harmonic Oscillator,
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Photochemistry : Interaction of radiation with matter, difference between thermal and
photochemical processes. Laws of photochemistry; Grothuss-Drapper law, Lambert's law,
Lambert-Beer's law, Stark-Einstein law, Jablonski diagram depicting various processes ocecurring in
the excited state, qualitative description of fluorescence, phosphorescence, non-radiative processes
(internal conversion, intersystem crossing), quantum yield, photosensitized reactions-energy
transfer processes (simple examples).

Solutions and Colligative Properties: Methods of expressing concentrations of solutions. Ideal
and non-ideal selutions, Vapour Pressure-Composition and Temperature-Composition curves of
ideal and non-ideal solutions. Activity and activity coefficient. Distillation of solutions. Lever rule.
Azeotropes. Partial miscibility of liquids- Critical solution temperature, effect of impurity on partial
miscibility of liquids. Immiscibility of liquids-Principles of steam distillation. Nemst distribution
las and its application. Solvent extraction.

Dilute solution- Raoult’s law. Colligative properties, relative lowering of vapour pressure,
molecular mass determination. Osmosis, law of osmotic pressure and its measurement,
determination of molecular mass from osmotic pressure. Elevation of boiling point and depression
in freezing point. Experimental methods for determining various colligative properties. Abnormal
molar mass, degree of dissociation and association of solutes,

Unit: 4

Green Chemistry: Introduction: Definition of green chemistry. Twelve principles of green
chemistry with examples. Atom economy. Reducing toxicity. Green solvents. Applications of green
chemistry in catalysis and alternate sources of energy. Green energy and sustainability.

Fats, Oils and Detergents: Natural fats and common fatty acids, glycerides, hydrogenation of
unsaturated oils. Saponification value, iodine value and acid value. Soaps, synthetic detergents,
alkyl and aryl sulphonates.

Synthetic Polymers : Addition or chain-growth polymerization, Free radical vinyl polymerization,
ionic vinyl polymerization, Ziegler-Natta polymerization and vinyl polymers. Condensation or step-
growth polymerization. Polyesters, polyamides, phenol formaldehyde resins, urea formaldehyde
resins, epoxy resins and polyurethanes. Natural and synthetic rubber.

Synthetic Dyes : Colour and constitution (electronic concept), classification of dyes. Synthesis and
uses of Methyl orange, Malachite green, Phenolphthalein, Fluorescein, Alizarin and Indigo.

Bioinorganiec Chemistry: Role of metal ions in biology, essential and trace elements in biological
systems, toxic elements, elementary idea of structure and oxygen binding mechanism in metallo-
porphyrins with special reference to haemoglobin and myoglobin. Alkali and alkaline earth metal
ions in biological system-mechanism of transport across cell membrane, biochemistry of
magnesium and caleium.
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Chromatography: Definition, principle of chromatography, types of chromatographic methods -
paper, gas, coloumn, TLC, ion exchange chromatography.

Pharmaceutical compounds: Introduction to natural and synthetic medicinal compounds. Drug
actions: Classification, structure and therapeutic uses of antipyretic, analgesics, antimalarials and
antibiotic,

**Current general knowledge of scientific advancements in all the above units is deemed to be
included.
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Syllabus for the post of Assistant Teacher graduate level (LT Grade): Science
Subject: Botany
Unit 1: Microbiology, Fungi, Lichens and Elementary Plant Pathology

1. Brief history of Mycology.

2. Viruses- Structure, transmission, multiplication, bacteriophages and economic

importance.

Bacteria- Structure, reproduction and economic importance.

4. Fungi- Salient features; Broad classification: Reproduction,  heterothallism,
heterokaryosis and parasexual cycle, Economic importance. Life history of Synchytrium,
Rhizopus, Penicillium, Aspergillus, Ustilago, Puccinia, Agaricus and Alternaria.

5. Lichens- Characteristics, general structure, symbiotic relationship, reproduction and
economic importance.

6. Pathology of Fungal plant diseases- A brief idea about disease symptoms, establishment
of diseases, categories of plant diseases on basis of their occurrence. Control of plant
diseases- A brief idea about exclusion, eradication and protection by fungicides and by
developing resistance.

i

Unit I1: Algae, Bryophyta, Pteridophyta and Gymnosperms

I. Algae- Introduction and salient features. Classification. Range of vegetative structure, cell
structure of prokaryotic and eukaryotic algae. Reproduction; types of life cycles (haplontic,
diplontic , diplohaplontic , haplobiontic and diplobiontic) and alternation of generations,

Life cycle of WNostoc, Chlamydononas, Vaucheria, Oedogonium,  Ectocarpus,
Batrachospermum, Polysiphonia, Diatoms. Ecology and economic importance of algae.

2. Bryophyta - Salient features of Bryophytes; habitats, distribution and economic importance.
Classification. A brief account of alternation of generations. Structure and life history of
Riccia, Marchantia, Anthoceros and Funaria,

3. Pteridophyta- Salient features; habitat, distribution, classification and economic importance;
alternation of generations. Telome theory. Stelar System. Apogamy and apospory,
heterospory and seed habit. Life history and structure of Riymia, Selaginella, Equisetum,
Preris and Marsilea.

4. Gymnosperms and Palacobotany: General Characteristics, classification. Ecological and
economic importance. Morphology, anatomy and reproduction of Cyeas, Pinus and Ephedra.
Types of fossils, process of fossilization; living fossils.

Unit ITI: Taxonomy of Angiosperms

l. A general account of origin and evolution of Angiosperms. Basic principles and broad
outline of classifications proposed by Bentham & Hooker, Hutchinson and modern
systems.

2. International Code of Nomenclature for Algae, Fungi and Plants (ICN-ICBN), Botanical
Gardens and Herbaria, Botanical Survey of India,

3. Distinguishing features of the familjes- Ranunculaceae, Papaveraceae, Brassicaceae,
Caryophyllaceae, Malvaceae, Meliaceae, Rutaceae, Fabaceae, Rosacesae, Cucurbitacese,
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Apiaceae, Rubiaceae, Solananceae, Convolvulaceae, Apocynaceae, Asclepiadacese,
Acanthaceae, Lamiaceae, Moraceae, Euphorbiaceae, Polygonaceae, Orchidaceae,
Liliaceae and Poaceae,

Unit IV: Morphology, Anatomy and Embryology

=

Morphology of flowering plants: Kinds of roots, stems, leaves, inflorescence, flowers and
fruits.

Meristems-Primary and secondary meristems, organization, characteristics and functions.
Permanent tissues.

A brief account of root, shoot and leaf anatomy.

Secondary growth, secondary xylem, secondary phloem-structure- function, growth rings,
sapwood, heartwood, periderm and anomalous secondary growth in dicot and monocot stems
and, roots.

Structure of anther, microsporogenesis and development of male gametophyte.

Structure of ovule, megasporogenesis and development of female gametophyte.

Pollination: kinds and contrivances.

Fertilization and life history of typical angiosperms; endosperm and development of embryo;
polyembryony and apomixis.

Unit V: Biodiversity, Ecology and Biostatistics

v e

o

10.
11.
12.
13.

Biodiversity and Conservation. Levels of biodiversity- genetic, species and ecosystem
diversity. Biodiversity patterns, hotspots, endar. sered and endemic species in India. Threats to
biodiversity and Habitat loss. Conservation of biodiversity, in-situ and ex-situ conservation.
Protected areas of Uttarakhand. Organizations associated with biodiversity conservation:
IUCN, UNESCO, WWF, NBPGR, UNEP, etc.

Definition and Scope of ecology.

Population- Characters, growth curves, ecotypes and ecads.

Community- Characteristics, life-forms and biological spectrum, ecological succession,
Ecosystem- Types, abiotic and biotic components, energy flow, food chain, food web and
ecological pyramids.

Biogeochemical cycles- brief discussion of concept by giving examples of carbon, nitrogen
and phosphorus cycles.

Environmental pollution- air, water, soil, noise, radio-active pollution and remediation.
Nuclear hazards and human health risks. Control measures of urban and industrial wastes,
Climate change, global warming, Ozone layer depletion, Acid rain,

Impact on human communities and Agriculture. Environmental movements- Chipko;
Environmental ethics. Role of Indian religion and culture in environmental conservation,
Definition, scope and importance of statistics, Representation of statistical data.

Measures of central tendency- mean, median and mode.

Measures of dispersion- range, mean deviation, standard deviation and standard error.
Coefficient of correlation.

Chi-Square test,
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Unit VI: Cytology, Genetics, Molecular Biology and Biotechnology

1}‘
2.
3.
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10.
11.
12,

13.

Cell structure: cytoplasmic organelles, nucleus and chromosomes,

Cell division- mitosis and meiosis.

Laws of inheritance: Mendels experiments, principle of segregation and independent
assortment; incomplete dominance; sex-linked inheritance and sex determination.

Linkage and crossing over: complete and incomplete linkage, linkage groups.

Mutations: Kinds

DNA: structure and replication, RNA: structure and types.

Genetic Code and protein synthesis. Classical and modern concept of genes.

Introduction and scope of biotechnology. Recombinant DNA technology- tools and
techniques, cloning vectors and plasmids.

Basic concept of plant tissue culture techniques; collection and storage of germplasm
{Cryopreservation).

Industrial Biotechnology-Fermentation and alechol production.

Agriculture Biotechnology- Biofertilizers and Biopesticides.

Nutritional Biotechnology- Mycotoxins and health hazards: control of mycotoxin production;
single cell protein,

Elementary idea of Gene Bank, Nif and Nod genes, cDNA, Totipotency, Mycoproteins.

Unit VII Physiology, Biochemistry and Morphogenesis

2,

10.
1.
12.
13.

Diffusion, osmosis, plasmolysis and Imbibition: Absorption of water, active and passive
absorption.

Transpiration- Factors affecting the rate of transpiration, significance of transpiration,
mechanism of stomatal opening and closing.

Mineral Nutrition- Macro and micronutrients, mineral deficiency symptoms; absorption of
minerals,

Translocation of solutes and factors affecting translocation, mechanism of phloem transport.
Photosynthesis: - Historical background, concepts of two photosystems, Z-scheme, structure
of choloroplast, pigments, photophosphorylations, Calvin cycle, factors affecting the rate of
photosynthesis, C, cycle and CAM plants,

Respiration: glycolysis, Krebs cycle, electron transport system, redox potential, pentose
phosphate pathway, ATP; aerobic and anaerobic respiration; oxidative phosphorylation,
factors affecting the rate of respiration; Photorespiration.

Nitrogen metabolism; Nitrogen cycle.

Enzymes- Properties, classification, mechanism and mode of enzyme action; factors affecting
enzyme activities.

Structure, classification and biological role of Carbohydrates, Proteins and Lipids.

General concept of morphogenesis, seed germination and dormancy,

Plant growth regulators- Auxins, Gibberellins, Cytokinins, Abscissic acid and Ethylene.
Physiology of flowering- Photoperiodism and Vernalization.

Plant movements.
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Unit VIII: Economic Botany and Plant Breeding

1.
r

= e s w

Cereals and millets- Wheat, rice, maize, millets and pseudocereals,

Food plants- potato and sugarcane; fruits- mango, apple, banana, citrus, litchi and common
fruits of Uttarakhand.

Fibres- Cotton, hemp, coir and local fibres.

Vegetables- root, stem, leaf and fruit vegetables.

Timbers- Teak, Shisham, Sal, Chir and Deodar.

Medicinal Plants- Aconitum, Atropa, Cinchona, Rauwolfia and Ephedra.

Oils- Linseed oil, mustard oil and groundnut oil.

Ethnobotany- Historical background; traditional knowledge of plant classification, cultivation
and uses in human life. Ethnobotany in India

Plant breeding- aims and objectives, basic techniques of plant breeding.

- Crop improvement methods- Selection, plant introduction and acclimatization, hybridization

and mutational breeding. Crop improvement institutes of India.

**Current general knowledge of scientific advancements in all the above units is deemed to be

o
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Syllabus for the post of Assistant Teacher (LT Grade) Science

Subject : ZOOLOGY

UNIT-I: ORIGIN OF LIFE, EVOLUTION AND DISTRIBUTION

Origin of life. History of Evolutionary theories. Evidences in favour of organic
evolution. Recapitulation hypothesis. Lamarckism. Variations. Darwin's theory of
Natural Selection. Weismann's germplasm theory. Modern synthetic theory of evolution.
Mutation theory of De Vries. Isolation and isolating mechanisms, Speciation. Gene pool.
Gene frequency. Hardy-Weinberg Law. Genetic drift. Adaptation and adaptive radiation.
Mimicry. Distribution and barriers. Zoogeographical regions, Fossils and fossilization.
Geological time scale. Ancestry of man and Horse.

UNIT-II: CYTOLOGY AND MOLECULAR BIOLOGY

Protoplasm (physical basis of life). Cell theory. Prokaryotic and Eukaryotic cells vs.
Bacteria, Archaea and Fukarya, Plasma Membrane (structure, function and models).
Cytoplasm (Cytoplasmic matrix and cytoplasmic organelles). Cytoskeleton (Microtubules
and Microfilaments). Centrioles. Endoplasmic reticulum. Golgi complex. Mitochondria.
Lysosomes. Peroxisomes. Ribosomes. Nucleus and Nucleolus. Chromosomes (structure,
size and shape). Modifications in chromosomes structure. Autosomes and Sex
Chromosomes, Variations in chromosomes number (Euploidy and Aneuploidy). Polytene
chromosomes. Lampbrush chromosomes. Chromosome banding patterns. Cell Cycle.
Cell division. Cyclins and Cyclin-dependent kinases (CDKs). Cell transformation and
Cancer.

Nucleosides and Nucleotides. Nucleic Acids (DNA and RNA). Forms of DNA, DNA
replication. DNA Polymerases. Types of RNA. Ribozymes (RNA splicing and RNA
amplification). Gene and gene concept. Split and overlapping genes. DNA is the genetic
material. Gene action. Genetic code. Second Genetic Code. Gene expression or Protein
synthesis (Prokaryotic and Eukaryotic). Teminism. Regulation of Gene expression or
Protein sysnthesis (lac Operon model). Chromatin (Euchromatin and
Heterochromatin), Mutations (Chromosomal and Genic),

UNIT-III: ANIMAL TISSUE SYSTEM
Epithelial tissue and classification of epithelia. Glandular issue. Connective tissue
(connective tissue proper). Skeletal tissue (cartilage and bone). Vascular tissue (Blood
and Lymph). Muscular tissue. Nervous tissue.

UNIT-IV: GENETICS
Mendel's Laws of inheritance. Back cross and Test cross. Genetic interaction. Linkage
and Linkage Maps. Crossing-over. Multiple alleles, Sex-linked, sex-influenced and sex-
limited traits. Sex determination (chromosomal, monogenic, polygenic). Genic balance
theory. Hormone and environmentally controlled sex determination. Dosage
compensation. Sex-linked inheritance. Inbreeding, outbreeding and heterosis.
Cytoplasmic or Extranuclear Inheritance (e.g., coiling of shell in snails and Kappa
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particles in Paramecium). Human genetics (Pedigree analysis, Blood groups, Autosomal
Syndromes, Sex syndromes, sex-linked characters and their inheritance, Eugenics,
Euphenics and Euthenics).

UNIT-V: TAXONOMY AND DIVERSITY OF LIVING ORGANISMS
(A) TAXONOMY:

Stages (alpha, beta and gamma) in Taxonomy. Taxonomy and Systematics. Zoological
Classification (kinds of classifications, phyletic lineages, components of classification,
Linnean Hierarchy). Concept of Species (Typological, Nominalistic, Biological,
Evolutionary species coneepts), Kinds of species (Sibling, sympatric, allopatric, insular,
parapatric, Agamo, polytypic species etc.). Subspecies. Deme. Cline. Taxonomic
characters. Zoological Nomenclature, International Code of Nomenclature.

(B) DIVERSITY OF LIVING ORGANISMS:

Kingdom system of classification of the living world. Levels of body organization.
Mesozoa, Parazoa and FEumetazoa. Radiata and Bilateria. Protostomia and
Deuterostomia. True metamerism and pseudometamerism. Coelom and types of Coelom.

General characters, classification and common examples of major groups of
Non-chordata (Protozoa to Echinodermata up to Classes) and Chordata
(Protochordata to Mammalia up to Orders). Minor groups like Ctenophora, Rotifera and
Onychophora.

1. Non-Chordata: Body organization and life cycle of various non-Chordates
like Amoeba, Euglena and Paramecium; Sycon; Hydra, Obelia and Aurelia;
Fasciola and Taenia; Ascaris; Nereis, Pheretima; Hirudinaria; Periplanata,
Palaemon, Pila, Unio, Sepia, Octopus and Asterias, Sea Urchin and
Holothuria.

Comparative:

Locomotion, Nutrition and Reproduction in Protozoa.

Canal System and skeletal system in sponges.

Nemataocysts, Polymorphism, Corals and Coral Reefs and Metagenesis in
Coelenterata.

Nephridial system and locomotory organs in Annelida,

Booklungs. Types of mouth parts, Tracheal system and Metamorphosis in
Insects. Larval forms in Crustacea.

Distribution, characteristics and affinities of Peripatus.

Torsion in Gastropoda. Shell, foot and respiration in Mollusca.

Water vascular system and Larval forms of Echinodermata.

2. Chordata: Body organization and life cycle of various Chordates like
Balanoglossus, Herdmania, Branchiostoma, Petromyzon, Myxine, Scoliodon,
Labeo, Frog and Toad, Turtle, Lizard, Snake, Crocodile, Pigeon or Fowl,
Rabbit, Squirrel and Man.

Comparative:

Protochordata: Endostyle and protonephridia in Protochordates. Affinities
of Hemichordata. Organ of Neural complex of Herdmania. Wheel organ and
Pharynx in Branchiostoma.

Cyclostomata: Distinction between Petromyzon and Myxine. Affinities of
Cyclostomata.

Pisces: Latimeria, Dipnoi (Lungfishes), Types of caudal fins and tails, Scales,
Air bladder, Respiration and Accessory respiratory organs. Electric Fishes.
Amphibia: Limbless Amphibia and Neoteny.

Reptilia: Chelonia, distinction between poisonous and non-poisonous snakes,
biting mechanism in snakes, venom and antivenom. Rhynchocephalia.

Crocodilia. Dinosaurs.
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Aves: Typical feather and types of feathers. Air-sacs. Flight muscles. Perching
mechanism. Flightless birds. Aerial adaptations in birds.
Mammalia: Prototheria, Metatheria, Flying mammals, Cetacea and Sirenia.

Dentition.
Comparative Anatomy (inclusive of Histology) of various systems

(Cyclostomata to Mammalia)

Integumentary system. Basic knowledge of endoskeletal structures like Skull, Jaws
and Jaw suspension, Limb bones, Vertebral column, Sternum and girdles. Joints.
Alimentary canal, Liver and Pancreas. Larynx and Syrinx. Types of hearts. Types of
Kidneys. Basic knowledge of the organization of brain (with reference to Frog and a
typical Mammal), Cranial Nerves. Spinal cord and spinal Nerves. Sympathetic and
Parasympathetic system. Testis and Ovary.

UNIT-VI: BIOCHEMISTRY, PHYSIOLOGY AND IMMUNOLOGY

(A) Balanced diet. Water, the solvent of life. pH and Buffers., Nutrient substances:
Structure and classification of Proteins, Carbohydrates and Lipids. Mineral
Nutrients. Vitamins. Enzymes (Nomenclature, classification and mechanism of
enzyme action). Redox Potential. Biological Oxidations. Hydrogen Transfer
(Electron Transport system), Oxidative Phophorylation, Aerobic and Anaerobic
Hydrogen Transfer. Energy Transfer. Significance of ADP-ATP High Energy
Cycle.
Metboilism: Proteins [Biosynthesis of Amino acids; Transamination,
Deamination, Decarboxylation of Amino acids; Ornithine Cycle]. Carbohydrates
[Glycogenesis, Glycogenolysis and Glycolysis], Pyruvate oxidation and Citric Acid
Cycle, Lipids [Beta Oxidation of Fatty Acids, Metabolism of Glycerol, Ketone
Bodies and Ketosis].

(B) Acid-base balance and Homeostasis. Intra and Extracellular Digestion.
Digestion and Absorption of Proteins, Carbohydrates and Lipids.
Respiration: Respiratory pigments. Oxygen requirement. External respiration
[Breathing, Pulmonary Volumes, Regulation of breathing, Factors affecting
Breathing], Gaseous exchange, 02 and CO2 Transport in blood and Internal
Respiration. Cellular Respiration. Respiratory Quotient.
Circulation: Hemopoiesis (Erythropoies and Leucopoiesis). Clotting of Blood
(Mechanism and factors). Origin and conduction of heart beat. Regulation of
heart beat. Cardiac Cycle. Heart Sounds. Electrocardiogram.
Excretion: Nature of excretory products in various animals. Ammonotelic,
Uricotelic and Ureotelic animals. Formation of Urine (Ultrafilteration, Selective
reabsorption and secretion). Mechanism of Urine dilution and concentration.
Micturition. Hormonal Control.
Muscle contraction: Chemical constitution of skeletal muscle. Biochemical
events in muscle contraction. Sliding filament theory.
Receptor system: Exteroceprors, Proprioceptors and Interoceptors. Eye
[Retina, formation of image and photochemical changes, accommodation, dark
adaptation, common eye defects]. Ear and physiology of hearing.
Reflex actions and reflex are.
Origin and conduction of Nerve impulse.
Endocrine Glands: Pituitary, Thyroid, Parathyroid, Pancreas, Adrenal, Gonads,
Thymus and Pineal body. Hormonal control of Testis and ovary. Effects of Hypo-
and hypersecretion of various hormones. Mechanism Hormone action.
Pheromones and their role in insects and mammals.
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Reproduction: The Estrous cycle and Menstrual cycle.

(C) History and overview of Immune System (Anatomical, Physiological and
Inflammatory Barriers). Cell Immune system (NK cells, B-Lymphocytes, T-
Lyphocytes, Granuloeytic cells, Dentritic cells). Primary Lymphoid organs.
Secondary Lymphoid Organs, Lymph Nodes, Spleen, Mucosal-Associated
Lymphoid Tissue (MALT), Intraepithelial Lymphocytes (IEL), Cutaneous-
Associated Lymphoid Tissue (CALT). Innate and Acquired Immunity. Antigen.
Immunogen. Immunoglobulin and types. Major Histocompatibility Complex
(MHC). Antibody. Monoclonal Antibodies. Antigen- Antibody interaction.
Precipitation reaction and Agglutination Reaction.

Cytokines. Complement system. Allergy and Hypersenstivity [IgE-mediated,
Antibody-mediated Cytotoxicity, Immune Complex-mediated and Tpru-
mediated].

UNIT-VII: DEVELOPMENTAL BIOLOGY
Gametes. Gametogenesis, Strucutre of sperm. Types of eggs. Fertilization. Patterns of
cleavage. Embryonic induction and primary organizers. Blastulation and types of
blastula. Fate Maps. Gastrulation (Frog and Chick). Foetal Membranes of chick.
Implantation, Placenta and Placentation, Gestation and Parturition in mammals.
Regeneration. Parthenogenesis.
Retrogressive metamorphosis of Ascidian Larva (Herdmania).

UNIT-VIII: ANIMAL BEHAVIOUR [ETHOLOGY]

Classification of behaviour, behaviour patterns and types. Fixed action patterns. Sign
stimulus and releasers. Taxes and Kineses. Innate or Instinctive behaviour and Innate
releasing mechanisms. Learning. Motivation. Aggressive behaviour. Communication
(Tactile, Chemical, Visual, Auditory and Electric). Echolocation and language of bees.
Social organization. Timing and Biological Clock. Drugs and behaviour. Parental care in
Pisces and Amphibia. Migration in Petromyzon, Fishes and Birds, Hormonal control of
behaviour.

UNIT-IX: ECONOMIC ZOOLOGY
Economic importance of Protozoa: Useful Protozoa, Parasitism, Protozoa and Human
diseases [Life Cycle and pathogenesis of Entamoeba histolytica, Trypanosoma
gambiens, Plasmodium vivax and other malaria causing species].
Sponge Industry.
Pathogenesis of Taenia solium, Ascaris, Ancylostoma, Enterobius, Dracunculus (The
Guinea worm).
Life Cycle and Pathogenesis of Mosquito spp. (Anapheles, Culex and Ades).
Cockroach. Itch Mite. Fleas and Termite. House fly: health and hygiene.
Insect Pests: Household pests; Pests of crops, wheat flour, Rice, fruits and vegetables;
Cloth Moth.
Integrated Pest Management.
Various Cultures: Vermiculture.  Apiculture. Lac  Culture.  Sericulture.
Aquaculture/Pisciculture (knowledge of Indian Major Carps; Induced Breeding).
Economic importance of Birds and Mammals.
Animal Husbandry and Dairy Technology. Poultry and Piggery.
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UNIT-X: ENVIRONMENTAL BIOLOGY

Distinction between Ecology and Environment. Biogeographic Zones of India.
Renewable Sources of Energy. Biogeochemical cycles (Water, Carbon, Nitrogen and
Phosphorrus). Abiotic (Climate, Topographic and Edaphic) and Biotic factors. Limiting
Factors. Ecological Succession. Ecosystem and types. Trophic levels and energy flow in
ecosystem. Productivity (Primary and Secondary). Food web and food chains. Population
(Biotic potential, Density, Natality, Mortality, Age Pyramids and Growth Curves).
Species Interaction (Inter- and Intrspecific, Parasitic, Symbiotic).

Pollution (Types and centrol). Eutrophication. Biomagnification. Ozone Layer
depletion. Green House effect and Acid Rain.

Environmental Toxicology (kinds and sources of Animal Toxins, Plant Toxins,
Pesticides, Metals and food additives). Dose responses. TLy and LCg values. Threshold
limits,

Solid Waste and Management. Environment Impact Assessment (EIA).
Environmental Audit.

Biodiversity (definition and types, Keystone species; Alpha, Beta and Gamma
diversity). Diversity Indices (Simson Index, Shanon Weiner Index ete.). Conservation
and management strategy (Project Crocodile, Tiger and Elelephant). Biodiversity
Conservation (Protected areas, Ex-situ, In-situ conservation; Biosphere Reserves,
wildlife Sanctuaries, National Parks).

Environment laws, Acts, Regulation and Conventions. The International Union for
Conservation of Nature (IUCN)-Red Data Book. Threatened animal species of India.
Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES), Trade Record Analysis of Flora and Fauna in Commerce (TRAFFIC). General
Agreement on Tariffs and Trade (GATT). World Trade Organization (WTO). Ramsar
International Wetland Conservation Treaty (knowledge of Indian Wetlands, including
those of Uttarakhand).

UNIT-XI: BIOTECHNOLOGY AND BIOINFORTICS
Biotechnology and Genetic Engineering or Recombinant DNA Technology.

Cloning (Plasmid, Lambda phage, Cosmid, Phagemid and Transposons) and Expression
Vectors (Promotors, Expression cassettes), Modifying Enzymes [Nucleases,-Restriction
Endonucleases, Ligases, Polymerases, Reverse Transcriptase]. Chimeric DNA, Molecular
Probes and Gene Libraries. Polymerase Chain Reaction (PCR). Isolation, sequencing and
synthesis of genes. Extraction, Purification, Concentration of DNA samples. Southern
Blotting. Synthesis of Complementary DNA (cDNA). ¢DNA library. Amplification of
DNA. Gene Bank and Cryopreservation. Totipotency. Tissue culture. Single Cell Proteins.
In vitro fertilization and embryo transfer in humans and livestock. Cloning of animals
(methods and utility), Transgenic Animals. Vaccines. Gene Therapy. Biofertilizers.
Biopestcides. Bioremediation. Intellectual Property Rights (IPR). Waorld Intellectual
Property Organization (WIPO). Trade Related Intellectual Property Rights (TRIPS).

Bioinformatics and Data Mining (‘In Silico Biology’). Computer Fundamentals
[Input and output devices, RAM and ROM]. Software. Hardware. Genome Projects. Web
services as Bioinformatics tools [simple command-line tools to complex graphical
programs and standalone web services like BOWS (Bioinformatics Open Web Services);
SEED Genome Databases wvia Web Services like Application Programming
Interface (API) ; Alignment tools]. Gene Finders. Bioinformatics Institutes and
Databases or Databanks.
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UNIT-XII: BIOSTATISTICS

Statistics and Biological Researches. Data. Types of Data. Data Collection,
classification and presentation (Tabulation, Graphics etc.). Measures of central tendency
(Mean, Mode and Median)., Measures of Dispersion (Range, Mean and Standard
Deviation and Standard Error). Coefficient of Variation. Moments, Skewness and
Kurtosis. Basic Probability Concepts. Correlation Analysis. Regression Analysis.

Tests of significance (Chi-square and T-test).

NOTE: Current knowledge of Scientific Advancements related to all the
above Units is deemed to be included.
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Syllabus for the post of Assistant Teacher (L.T. Gomonl)
Grade) 3§ qaﬁfai?ﬂ ?ﬁ-ﬁq)
Sub- Geography ’
(Unit-1)

Geography of world

Earth and Solar System, Major Landforms, Weathering and
Erosion, Rocks, Mountain Building Process, Volcano and
Earthquake, Structure of Atmosphere, Atmospheric Pressure,
Cyclone and Precipitation, winds, Climatic Classification, Resource
Regions Climate Change and Global Warming. Ocean Currents,
Tides, Temperature and Salinity, Soils, Natural Vegetation,
Biodiversity and Biodiversity Hotspot, Agriculture and Agriculture
Regions, Industry and Industrial Regions, Mineral and Energy
Resources, Population, Races, Tribes, Migration, Transport and
International Trade. Remote Sensing and GIS, GPS and DGPS.
Current general knowledge and current scientific advancement
with above topic.
fae @ e
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(Unit-2)
Geography of India

Geographical Introduction, Ph'-,;sicai Divisions, Drainage System,
Climate and Climatic Regions, Indian Monsoon System, Soil and
Vegetation, Biosphere Reserve, National Park and Sanctuaries,
Agriculture and Agro-climatic Regions, Irrigation, Natural
Resources, Industries and Industrial Regions, Population and
Migration, Rural and Urban Settlements, Races and Tribes,
Transport and Trade, Major Ports, Environmental Crisis and
Policies, Major Disasters and Risk Reduction, Planning Regions.
Remote Sensing and its Applications, Major Indian Satellites,
Weather Forecasting.

Current general knowledge and current scientific advancement

with above topic.
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(Unit-S)
Geography of Uttarakhand

Geographical Location, Physiography, Climate, Drainage System,
Natural vegetation, Biosphere Reserve, National Park and
sanctuaries, Agriculture, Crop Diversity, Horticulture, Floriculture,
Eood and Nutritional Security, Irrigation, Natural Farming, Natural
Resources: Soil, Water, Minerals, Medicinal & Aromatic Plants,
Hydropower Projects, Paopulation and Migration, Tribes, Tourism
and Pilgrimage, Transportation, Industrial Development, Disaster
and Risk Reduction, Environmental Degradation and
Conservation. Sustainable Development Goals, Planning and
Contemporary Issues.

Current general knowledge and current scientific advancement

with above topic.
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History & Fundamentals of Physical Education:

UNIT-I Nature, Scope and Significance
« Physical Bducation — Meaning, Definition, Aims & Objectives, Need & Importance

and Scope.
o History of Physicel Educetion in India- Pre Independence and Post-Independence.

« Development of Physical Rducational at world stage.

o (reece '

» Rome

¢ Germany

e Sweden

« USA

o Denmark

. Englﬂﬂd =

» Russia/USSR
Philosophy: Meaning, Definition & Types, Epistemology, Metaphysics, logic and
axiology.
Philosophy of Physical Bducation- Idealism, Naturalism, Realism & Pragmatism, Olympie
Movement
Olympic Games (Ancient & Modern), Commonwealth Games, Asian Games, National
Games & SAT games, ;

Indian Olympic Association (Structure & Functions)
International Olympic Committee (Structure & Functions)
Prominent Physical Bducation & Sports Institution in Indie-
YMCA, HVPM, LNIPE, NSNIS Patiale & SAILCC Lucknow.
Sports Coaching Schemes (functions & Objectives)-

Raj Kumari Amrit Kaur Sports coaching schemes, PYKKA, Khelo India, Fit India
Movement.
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Honors and Awards- Maj. Dhyan Chand Khel Ratna Award, Dhyan Chand Life Time
- Achievement Award, Arjuna Award, Dronacharya Award, MAKA Trophy, Tenzing
Norgay National Adventure Award.

Khelo India Games.

UNIT-2 Anatomy and physiology in Physical Education

Structure, Types of Function of Human Body cell, Tissue and organs

Body Joints: Structure, Types and Movements.

Human Systems:-

Muscular system

Respiratory System

Nervous System

Lymphatic System

Circulatory System

Digestive System

Excretory System

Blood (structure, Composition and different Types of Blood Groups)
Sensory Organs

Endocrine glands

Effects of Exercise on various system (Muscular System, Respiratory System,
Cardio-Vascular System) L

UNIT 3 Health Education

Health : Meaning and concept

Components, Spectrum and Dimension of Health.

Hygiene(Personal & Environmental)

Common communicable disease like Malaria, Cholera, Small Pox, Whooping
Cough, Tuberculosis, AIDS and Leprosy.

Balance diet, classification of food and role of various nutrients.

International health agency- W.H.O., UNICEF.

Public Health Administration.

School health program

Environmental Pollution (Air, water, soil & Noise)

Management of Environment & government policy.

(65



e Nature, Types, Prevention and Rehabilitation of Sports Injuries,

e (Common sports Injuries- Sprain, Contusions, Fracture, Dislocation, Strain,
Abrasion, Laceration.

o Therapeutic, Modalities. _

e Body Posture & Types and remedies of poor posture- Kyphosis, Lordosis,
Scoliosis, Flat Back, Round Shoulders, Knock Knees, Bow Legs, Flat Foot.

o TFirst Aid: Types & Techniques.

o Quality & Qualification of First Aid Personnel,

o Drugs & Doping

e WADA and NADA (Structure & Functions)

« RICE, PRICE, Taping & Bandaging & CPR.

UNIT-4 Sports Training
« Meaning and Concept of Sports Training,
e Principles of Sports training, :
o Training load (Components & Types) & Recovery process.
« Adaptation & Super Compensation in sports training.
o Overload ~ Causes and symptoms- tackling of overload.
s Physical fitness: Meaning and its components.
» Strength
» Endurance
o Speed
» Flexibility
» Coordinative abilities
Training Plans ( Short term & Long Term) _
Periodization in Sports Training ( Types & Phases)
Talent Identification process.

Unit-5 Kinesiology & Biomechanics
e Kinetics & Kinematics ( Linear & Angular).
o Motion ( Linear & Angular), Newton’s Laws of Motion.
o Plans and Axis ; Fundamental movements .
e Classification of Muscles- Structural classification of Muscles, Muscles-
Location, Origin, Insertion and action of Muscle at various joints of Upper

(68



Extremity ( Shoulder Girdle, Shoulder J oint, Elbow joint, Wrist joint); Lower
Extremity ( Hip, Knee, Ankle, Foot).

Levers ( Types and scope in sports performance).

Balance and Equilibrium.

Stability and its Principles.

Types of Muscle contraction ( Isometric, Isotonic & Isokinetic).

Mechanical principles involved in Games and Sports- Distance, Displacement,
Speed, Velocity, Acceleration, Momentum, Friction, Projectile.

Elasticity ( Types &its Role).

UNIT-6 Test, Measurement & Evaluation in Physical Education
Test, Measurement & Evaluation

Statistics: Meening Definition and Importance in Sports.

Meagures of Central Tendency & Measures of variability.

Data, Variables (Types & use)

Concept of Paremetric & Nonparametric tests.

Fitness: Meaning & Types

Fitness tests: AAHPER Youth Fitness Test, Cooper’s 12 Minute run &Walk
test, JCR Test, Mecloy's General Motor gbility Test, Methany- Johnson Test,
Kraus Weber test, Beep Test, Harward Step Test

QIi1l Test: Lockhart McPherson Badminton Test, Harbans field Hockey Test,
Brady Wall volley Test, Johnson Basketball Test, Knox Basketball test, Miller

" Wall volley Test, Dyer Tennis Test, McDonald Soccer Test
Anthropometric Measurements: Weight, Height, Chest Circumference
Skin Fold Measurements
B.M.IL & Body Composition, BMR, Tools related to measurement
UNIT-7 Sports Psychology

Sports Psychology ( Meaning, Concept and Branches)

Growth and Development
Heredity and Environment

Laws of Learning

Personality: Types, Traits and Theories.
Motivation: Types and Theories,

Role of Psychological Variables in sports Performance; Anxiety, Aggression,
Stress, Frustration and Emotional conflicts,
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UNIT-8 Officiating & Coaching

Officiating- Meaning and Definition

Qualifications, Qualities, Duties and Responsibilities of an offfcial.
Qualifications and Qualities of A Coach.

Conditioning : Methods & Exercises.

‘Warm up & Cooling Down.

Tournaments : Intramural & Bxtramural competitions.

Fixture: round robin, 1nock out and combination types.
Tournament Commiftees: structure and functions. .
General Rules and Regulation, Ground Dimensions, Marking and Standard
Rquipments of the following Games and Sports!

Track & field Events,
Football,

Hockey,

Volleyball,

Basketball,

Cricket,

kabaddi,

Tennis,

Table Tennis,

Gymnastics,

Badminton,

Kho-kho,

Handball,

Boxing,

Judo,

Wrestling,

Chess,

Swimming,

Yogs.

UNIT-9 Teaching Methods & Education Technology.

Teaching Methods, Techniques & Styles.
Lesson- plen(structure, types'and phases)

Teaching Aids, =%
: ‘8



¢ Time table.

« Budget.

s Office records & Register.

s  Public relation

»  New teaching techniques & Innovation.

e ICT in Teaching-(Meaning, Need & Importance)

¢  Micro teaching (Meaning, Types and steps)

¢ Simulation Teaching.

o Computer & its components (Tnput & Output devices)
o MBS Office (MS word, Excel & PowerPoint)
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SYLLABUS FOR THE POST OF ASSISTANT TEACHER (LT GRADE)
SUBJECT: COMMERCE
Unit -1
Financial Accounting
Financial Accounting

Meaning and Scope of Accounting; Accounting Principles, Accounting Equations,
Conventions and Postulates, Double Entry System of Accounting; Basic
knowledge of Accounting Standards, Basic Accounting Terminologies, Concept of
Capital and Revenue Expenditure, Accounting Process- Joumal, Ledger,
Subsidiary Books and Trial Balance; Bank Reconciliation Statement, Rectification
of Errors, Depreciation Accounting, Preparation of Final Accounts of Sole Trader
with Adjustments, Accounting for Non-Profit Organizations, Partnership
Accounts: Admission, Retirement, Death and Dissolution; An Overview of
Computerised Accounting System and Accounting usage in Data Base
Management System; Contemporary issues in Accounting.

Advanced Financial Accounting

Royalty Accounts, Hire Purchase System and Installment Payment System,
Accounting for Joint Venture and Consignment, Departmental and Branch
Accounts, Accounting of Banking and Insurance Companies, Computation of
Insurance Claims for loss of Stock and loss of Profits.

Issue, Forfeiture and Reissue of Shares, Issue and Redemption of Debentures,
[ssue of Bonus Shares, Stock Splits and Buy Back of Shares, Liquidation of
Company, Valuation of Shares and Goodwill, Basics of Amalgamation,
Absorption and Reconstruction, Accounting of Holding Company, Profit and Loss
Prior and Post Incorporation of a Company
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Unit 11
Cost and Management Accounting

Cost Accounting: Meaning, Nature, Scope, Objective and Advantages of Cost
Accounting, Cost Concepts and Classification, Elements of Cost- Material, Labour
and Overheads, Methods of Costing-Unit, Job, Contract, Process and Operating
Costing; Classification, Allocation, Appropriation and Absorption of Overheads;
Methods of Wage Payment & Incentive Schemes of wages, Inventory Control,
Reconciliation of Cost and Financial Accounts, Marginal Costing and Cost
Volume Profit Analysis, Cost Control and Cost Reduction, Integral and Non-
Integral System of Cost records.

Management Accounting: Meaning, Nature and Functions of Management
Accounting, Role of Management Accounting in Decision Making. Accounting
tools and techniques of Management Accounting, Budgeting and Budgetary
Control; Relationship and Difference among Financial Accounting, Cost
Accounting and Management Accounting; Standard Costing and Variance
Analysis, Fund Flow Statement and Cash Flow Statement, Ratio Analysis, Capital
Investment Decision Methods, Responsibility Accounting.

Unit -111
Financial Management and Taxation

Financial Management: Nature, Scope, Objectives and Significance of Financial
Management, Finance Functions and Time Value of Money, Capitalization and
Theories of Capital Structure, Cost of Capital, Investment Decisions, Financing
Decisions and Dividend Decisions, Leverage Analysis and Dividend Policies,
Working Capital Management, Computation of Risk & Return and Capital Asset
Pricing Model.
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Income Tax: Basic Concepts and Important Definitions, Residential Status and
Tax Liability, Agriculture Income, Exempted Incomes, Different heads of Income,
Set-off and Carry Forward of Losses, Clubbing of Incomes, Deductions from
Gross Total Income and Rebates, Computation of Total Taxable Income and Tax
Liability of an Individual and HUF, TDS and TCS, Online filing of return.

Goods and Services Tax: Meaning and Structure of GST including CGST, SGST,
UTGST and IGST, Procedure of Registration, Taxable Event, Time and Place of
Supply, Computation of GST, Input Tax Credit and E-way Bill, TDS/TCS and
Returns; Contemporary issues in GST.

Unit IV
Money, Banking, Insurance, Auditing and Law

Money and Banking: Meaning, Functions, Importance and Kinds of Money,
Various methods of Note Issue with particular reference to their working in India;
Inflation and Deflation, Money Standards, Essentials of a good Currency System,
Gold Standard, Bimetallism, Paper Standard, Plastic and Digital Money Standards,
Value of Money, Quantity Theory of Money; Definition of Banking, Types and
Functions of Commercial Banks; RBI- Functions, Instruments of Monetary and
Fiscal Policy, Main features of Monetary Policy since Independence; Critical study
of Credit Control; Meaning of Financial Market and its Significance in Financial
System, Financial Market in Organized Sector, Meaning and Structure of Money
Market and Capital Market in India.

Foreign Exchange, Mint Power and Purchasing Power Parity Theory, Balance of
Payment. Exchange Control Regulation of Foreign Exchange. Functions of major
Financial Institutions-IDBI, IFCI, SIDBI. SFCs, Development Banks and other
Non-Banking Financial Institutions; Contemporary issues.
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Insurance: Meaning, Origin and Development, Functions, Types, Principles and
Advantages. Reinsurance & Double Insurance; Risk: Meaning, types, causes and
methods of handling risks, Risk and return relationship; IRDA: Power, Functions
and Role.

Auditing: Meaning, Objectives, Basic Principles and Techniques, Classification of
Audit, Audit Planning, Intemal Control: Internet Check and Internal Audit, Audit
Procedure: Vouching and Verification of Assets and Liabilities; Qualification,
Appointment, Disqualification, Removal, Remuneration, Rights and Duties of a
Company Auditor; Types of Auditors Report; Special features of Cost Audit, Tax
Audit and Management Audit; Recent trends in auditing.

Business Laws:

Indian Contract Act 1872

Sale of Goods Act 1930

The Partnership Act 1932

Negotiable Instrument Act 1881

Information Technology Act 2000

Companies Act 2013

Consumer Protection Act, 2019

*(All Acts with respect to latest amendments)
Unit V

Business Management, Marketing Management and Business Communication

Business Management: Meaning, nature and significance of Management,
Schools of Management Thought, Process of Management: Concept and theories
of Planning, Decision-Making, Organizing, Staffing, Organization Structure,
Directing, Motivation and Leadership, Coordination and Controlling.
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Marketing Management: Nature, scope and importance of marketing, Marketing
concepts, Marketing Mix, Marketing Environment, Consumer Behaviour,
Marketing Segmentation, Product Classification, Concept of product mix,
Branding, Packaging, Labeling, Product life cycle, Pricing, Factors affecting price
of a product, Pricing policies, Distribution channels, Promotion and its types,
Contemporary issues in Marketing.

Business Communication: Meaning, Importance, Nature, Communication
Process, Types and Barriers to Communication, Communication within the
organization: Memo writing, Proposal writing, Report writing, Office orders,
Circular, Writing notes; Resume writing and oral presentation.

Unit VI
Business Statistics and Economics

Business Statistics: Nature, Scope, Importance and Limitations of Statistics,
Statistical Investigation: Planning a Statistical Investigation, Methods of Collecting
Primary and Secondary Data, Principles and Methods of Sampling; Methods of
Classification and Tabulation, Graphical Presentation of Data and its
Interpretation, One and Two Dimensional Diagrams. Measures of Central
Tendency- Uses, Limitation and Calculations of various Averages: Arithmetic
Mean, Median, Mode, Harmonic Mean and Geometric Mean, Dispersion and
Skewness: Various Measures; Correlation: Simple Correlation, Scatter Diagram,
Karl Pearson’s Correlation, Spearman’s Rank Correlation, Standard error and
Probable error; Index Numbers: Fixed Base and Chain Base, Base Shifting,
Weighted Index numbers, Consumer Price Index number, Fisher's Index and Tests
of Reversibility.

Economics: Definition and Nature of Economics, Scope and Methodology of
Economics, Micro and Macro Economics, Measurements of Utility, Law of
Diminishing Marginal Utility, Law of Equi-Marginal Utility, Demand Schedule
and Curves, Elasticity of Demand, Methods of Measurement of Elasticity of
Demand and Elasticity of Supply, Consumer Surplus, Study of Consumer Behavior
through Indifference Curve Techniques. Factors of Production and their
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characteristics, Theories of Population, Law of Returns, Different Concept of Cost
of Production, SAC, LAC Curves, Theory of Exchange, Determination of Price
under Condition of Perfect Competition, Imperfect Competition and Monopoly;
Effect of Monopoly in economic life, Monopolistic Competition, Theories of
Distribution, Concept of Economic Growth and Development; Meaning and
Measurement of National and State Income, Contemporary Issues in Economics.
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SYLLABUS FOR THE POST OF ASSISTANT TEACHER (L.T. GRADE)
DRAWING & PAINTING

UNIT-1 FUNDAMENTALS OF ART
Introduction- Meaning of Art, Definition of Art, Classification of Art, Elements of
Art-Line, Form, Color, Tone, Texture, Space.

Principles of Composition- Proportion, Rhythm, Dominance, Harmony, Unity,
Balance.

Medium and Technique-

Medium, Techniques and Material- Pencil, Charcoal, Pastel, Water Color, Oil

Color, Acrylic Color, Tempera, Gouache, Batik, Tie & Dye, Collage, Mural, Mixed
Media, Ink, Relief.

UNIT-02 HISTORY OF INDIAN ART
A- INDIAN PAINTING & SCULPTURE:
Pre historic cave painting, Indus Valley, Sanchi, Maurya, Shung, Gandhar style,
Ajanta, Bagh, Ellora, Elephanta, Sittanvasal, Pal and Jain Style, Rajasthani, Mughal,
Pahari School, Company School, Bengal School of Painting.
B- MODERN & CONTEMPORARY INDIAN PAINTING:
Jamini Roy, Rabindranath Tagore, Abhinindra Nath Tagore Gagnendranath
Tagore, Nandlal Bose, Raja Ravi Verma, Amrita Shergil, Calcutta Group,
Progressive Artist Group (PAG), Delhi Shilpi Chakra.
C- CONTEMPORARY INDIAN PAINTERS:
Satish Gujral, M.F. Husain, K.S. Kulkarni, K.K. Hebbar, N.S. Bendre, Ram Kumar,
Arpna Kaur, Anjoli Ela Menon, Anupam Sood, Nalani Malani, Arpita Singh, Gogi
Sarojpal, Tayeb Mehta, A. Ramchandran.

UNIT-03 HISTORY OF WESTERN ART
A- WESTERN PAINTING & SCULPTURE:
Pre-historic Painting, Egyptian Painting, Greek Art, Roman Art, Early Christian and
Byzantine Painting, Romansque Painting, Gothic Painting, Renaissance Painting,
High Renaissance Painting.
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UNIT-04 INDIAN AESTHETICS
An introduction to Indian Aesthetics with brief historical background. Definition
and meaning of Art, six limbs of Indian Painting (Shadang), Rasa Types and Rasa

Theory (Bharat muni, Abhinava Gupta) Dhvani, Bhava, Alankar, Concept of Beauty
according to Indian Philosophers.

UNIT-05 FOLK ART (INDIA)
Origin, Definition, indroduction- Madhubani, Rangoli, Thapa, Mandana, Alpana,

Sanjhi, Godana, Aipan, kalighat painting, Phulkari, Kalamkari, worli, Kolam, Gond,
Phad, Kantha, Patchitra.
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