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Plant Physiology, Elementary Morphogenesis & Biochemistry:

On completion of the course, students are able to:

1- Role of diffusion, osmosis & water potential in relation to physiology of plants & in other
organisms.

2. Learn & understand about mineral nutrition in plants.

3- Know about photosynthesis & respiration process in support with different experiment and
prove it.

4- Nitrogen metabolism & its importance

5- skilled in use of grow regulators in agriculture field.

6- Understand the proportion of monosaccharide.

7- Significance of carbohydrate, proteins & fats in organisms (plants).

Economic Botany & Biodiversity

1- Understand the role of plants in human welfare.

2- Gain knowledge about various parts used for food, medicine etc.

3- Able to know & they can discuss about biodiversity & its role in earth.
4- Significance of plant diversity & Hot spots.

5- Conservation of biodiversity in our locality.

protein.

6- Know about the present status of mushroom industry in India.

M.Sc. Botany Programme Outcomes (PO)

1. Acquire fundamental knowledge in plant science and to make the student to understand that
Botany is an integral part of the human life and developments.
Fundamental principles, practical skills and recent developments in the subject area.

3. Inspire and boost interest of the students towards plant sciences as the main subject and
understand global issues.

4. To create foundation for advanced studies, research and development in Botany.

5. Understanding the classification of plants from cryptogams to phanerogams. Identification of
the flora within field enhances basics of plants.

6. Study of biodiversity in relation to habitat will correlates with climate change, land and forest
degradation.

7. Application of Botany in agriculture is through study of plant pathology.

8. Understand the ultra-structure and function of ecology, cell membranes, cell communication
) S,

signalling, genetics, anatomy, taxonomy, and plant physiology and biochemistry,

¥ Scanned with OKEN Scanner



(3 Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




G Scanned with OKEN Scanner




G Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




(3 Scanned with OKEN Scanner




[ Understanding - Frame(s) of Reference, Newton's Laws (along with application
for point particles as well as system of particle), (conservative) force and
potential energy, Work-Energy Theorem, Rocket motion.

Understanding quantities and ideas related to rotational motion- Angular
Velocity, Angular momentum, Torque, Moment of Inertia (calculations and
related theorems), Conservation of Angular Momentum.

Understanding Newton's law of gravitation, Gravitational Field, Potential &
Mechanics | Potential Energy, Central force, Kepler's Laws of Planetary motion, Satellite
and Planetary orbits and motions.

Understanding material properties such as elasticity, stress, strain, various
olastic constants and their relationships, Experimental methods to determine
the various elastic properties.

Understanding fluids at rest (surface tension, excess pressure) as well as in
motion (viscosity, flow through capillary tube, Bernoulli's theorem, Poiseuille’s
formula), Experimental methods to determine surface tension and viscosity.
Understanding vector analysis (applying concepts for problem solving), the
nabla operator (Gradient, Divergence & Curl), Differentiation and Integration of
Vectors (fields), Integral Theorems (Gauss, Stokes, Green and corollaries).

Understand the basic concepts of Electrostatics-Field, Flux, Gauss’'s Theorem
with applications, Potential and relation with Field, Potential Energy. Also
concept of conductors, dielectrics and capacitance, The Electric-Vector.

Electricity Understand the basic concepts of Magnetostatics- Biot-Savart's Law and
= applicatons, The Lorentz Force law, Div and Curl of magnetic field and the
Magnetism magnetic vector potential, Ampere's circuital law, Magnetism in matter

(Magnetization, Permeability, Susceptibility) and Types of Magnetic materials
(Dia, Para & Ferro).

Understanding inductance (self and mutual and induction), Faraday’s Law,

Lenz' Law & energy conservation, AC circuils- RC, LC and LCR, Resonance.

Realizing that EM is contained in the 4 Maxwell's Equations, Understanding i

equation of continuity, displacement current, Maxwell's correction to Ampere's -

circuital law. Gain knowledge on EM waves, propagation and their properties

using Maxwell's equations, Polarization of EM Waves.

Understanding Simple Harmonic Motion, the Harmonic Oscillator Equation and

solutions, Linearity and Superposition principle, Superposition of Harmonic

Oscillations- Collinear (Interference & Beats) and Perpendicular (Lissajous

Figures).

Understanding waves and wave motion, Waves on a string (travelling and

Wassie standing), Normal-modes, Group and Phase velocities.

Oscilla'tl s Understanding the Fourier Theorqm and its applications.

& it Understanding Damped Harmonic Oscillations, Over/Under/Critical damping,
Relaxation time, LCR circuit.

Understanding Forced Harmonic Oscillations, Transient and Steady state

behavior, Resonance and Sharpness, Bandwidth, Quality Factor.

Understanding intensity and loudness of sound waves, Decibels, Ultrasonic

waves (generation, detection and uses), Building acoustics, Reverberation time

and Sabine'’s formula, (Acoustic) design of buildings.
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| The various practicals included in the Physics syllabus of B.Sc. 1 are aimed at
understanding (and measuring) the phenomenorn/ quantities studied in the

Practical theory papers (e.g. ideas about Moment of Inertia, Elastic constants, Simple &
(B.Sc. 2™ | Compound pendulums, Current, Voltage, Resistances, Solenoid, LCR circuit,
Year) SHM, Normal modes of a string etc.). The student should use and develop

“hand-skills”, observation-skills, mathematical tools (analytical, numerical,
graphical etc.) to connect theory with experiments.

Understanding the basic thermodynamic concepts- State varable, Equilibrium,
Heat, Work, Zeroth and First Laws and the concepts of Temperature and
Internal Energy, Applications of First Law to various processes (Adiabatc,
Isothermal efc.), Mayer's relation.

Understanding the need of second law of thermodynamics, Reversible &
Ireversible processes, Heat Engine and Refrigerator, Second Law of
Thermodynamics (in term of Engines and Refrigerators), Concept of Entropy,
The Camot's cycle, Second law in terms of entropy change, Third law of
thermodynamics (the Nernst theorem).

;:9::;'& Understanding the four thermodynamic potentials, The Maxwell's relations and
sm%""“' applications (response functions, Joule-Thompson cooling, Calusius-Clapeyron
Mechanics | 8duation etc.)

Understanding the Kinetic Theory of Gases (lowards a microscopic
description), Maxwell's velocity distribution law, transport phenomenon, the
classical equipartition theorem and its use to determine specific heats of mono-
atomic and diatomic gases.

Understanding Blackbody radiation (the first step towards quantum mechanics),
Spectral emissive power, Energy Density of Cavity Radiation, The Rayleigh-
Jeans Law, Planck's law and deducing Wien's displacement law, Wien's
distribution laws (1* and 2™), Stefan-Boltzmann law and Rayleigh-Jeans from
it.

Understanding Geometrical Optics- Fermat's principle of extremum path and
applications, Cardinal points, Combination of Lenses, Lagrange equation of
magnification.

Understanding optical instruments- Eye pieces (Ramsden's, Huygen's and
Gaussian), Aberrations (and types) and their corrections.

Understanding the Interference of Light- The superposition principle,
Coherence and conditions for interference, Double slit interference, Division of
amplitude and division of wavefront, Fresnel's Biprism, Phase change upon
reflection, Thin-film interference (Haidenger and Fizeau fringes), Newton's rings
Optics (theory and experimental setup), The Michelson Interferometer and its
(experimental) use, Fabry-Perot interferometer.

Understanding diffraction of light- Fresnel diffraction, Half-period zones and
zone-plate, Diffraction pattern of edge, slit and wire, Fraunhofer diffraction
(single, double and multiple slits), The diffraction grating as a measurement
tool

Understanding polarization of light- Transverse EM Wave, Plane polarized light
(production and analysis), Malus Law, Brewster's Law, The Nicol Prism,
Circularly and Elliptically polarized light, Optical rotation, The polarimeter
(experimental setup also).

Solid _State | Understanding Crystal Structure, Lattice, Basis, Bravais Lattice, Unit Cell, The
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' Physics seven crystal systems and the fourteen Bravasis lattices; SC, BCC, FCC, HCP
and diamond structures, NaCl, CeCl and Zinc Blende structures.
Understanding reciprocal lattice, Brillouin Zone, Reciprocal lattices of SC, BCC
and FCC lattices, Miller indices, X-ray diffraction, Bragg's Law, Methods of X-
ray diffraction (Laue, Powder, Rotating Crystal).
Understanding lattice vibrations and phonons (sound quanta), Monoatomic and
Diatomic chains, Acoustical and Optical branches, Specific heats of solids
(Dulong-Petit, Einstein and Debye theories), the T law.
Understanding the free electron theory of metals (the electron gas), Lorentz-
Drude Theory, Properties of metals (Thermal and Electrical conductivities,
Electronic specific heat, Thermionic emission), Widemann-Franz relation,
Sommerfeld theory.
Understanding the basics of band theory- the Kronig-Penny model, Band gaps,
Conductors, Semiconductors and Insulators, Intrinsic and Exirinsic
Semiconductors (P & N type), Conductivity, Hall effect and Hall coefficient.
The various practicals included in the Physics syllabus of B.Sc. 2 are aimed at
understanding (and measuring) the phenomenon/ quantities studied in the
Practical theory papers (e.g. ideas about thermal conductivity, blackbody radiation,
(B.Sc. 1™ | calorimetry, statistical probabilities, dispersion, interference, gratings, lens
Year) combinations, polarization etc). The student should use and develop “hand-
skills”, observation-skills, mathematical tools (analytical, numerical, graphical
elc.) to connect theory with experiments.
Understanding the origins of quantum theory- Blackbody radiation and early
radiation laws, Planck’s (revolutionary) idea (the quantum hypothesis & birth of
quantum mechanics), Photoelectric and Compton effects.
Understanding the wave nature (and hence dual nature) of matter, De Broglie’s
idea of malter waves and their wavelength, Davisson-Germer Experiment,
Wave-particle duality, The uncerainty principle (position-momentum and
Energy-time), Interference experiments with particles.
Understanding the Schrodinger’s equation (quantum mechanical equation of
motion), Time dependent and time-independent versions, Framework of QM
Oairtin (postulates, wavefunction- properﬁes.and physic_:al significance), Probability and
Moheanics Conservation, Operators, Ejgenfuncuons and Eigenvalues, Expectation values,
The free particle wavefunction.
Leaming to solve the Schrodinger's equation, Stationary states, Boundary
conditions lead to quantization, Potential Step & Barrier and transmission,
Potential well (infinite and finite depths), The one dimensional harmonic
oscillator in QM, Zero point energy.
Leaming to solve the Schrodinger's equation in three dimensions (for
spherically symmetric systems), The Schrodinger's equation for the Hydrogen
atom and solving it using separation of variables, Angular momentum
eigenfunctions (spherical harmonics), Solving the radial equation using
Frobenius's method, Emergence of the various quantum numbers (n, | and m).
Understanding the various atomic models- Thomson, Rutherford and Bohr, the
Moders Bohr model and the hydrogen spectra, Other quantum ideas/experiments-
Physics Bohr-Sommerfeld model and quantization condition, the Stern-Gerlach
experiment and electron spin, Electron magnetic moment, Bohr magneton,
Larmor’s precession, The vector atom model, Space quantization.
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[ Understanding optical spectra (on the basis of the vector atom model), LS and
JJ couplings, Selection and Intensity Rules, The fine structure of sodium D
lines, Magnetic interactions and Zeeman effect, X-ray spectra and Moseley's
Law.
Understanding basics of radiation, Absorption and Emission (spontaneous and
stimulated), The Einstein's A and B coefficients, Metastable states (long living),
Population inversion, Pumping, Lasing action and Laser/Maser. |
Understanding the atomic nucleus, Constituents of the nucleus, properties, \
Nature of nuclear force, Binding Energy and BE curve, Stable nuclei, The semi-
empirical mass formula, Models of the nucleus (Liquid drop and Shell model).
Understanding radioactivity, Decay of nuclei, Radioactive decay law, Mean and
half life, alpha, beta and gamma decays and their features, Pauli's neutrino |
prediction, Ideas of fission and fusion of nuclei, Mass deficit and energy
generation, Controlled nuclear fission and the nuclear reactor, Energy
production in stars, Particle detectors.
Understanding elementary semiconductors and devices (intrinsic, extrinsic- P&
N), the PN diode and its characteristics in forward and reverse bias, Zener
diode, Optoelectric devices- LEDs, Photodiode and Solar cell.
Understanding diode circuits- The raectifier- Half-wave, Full-wave (Centre
tapped and Bridge versions), Ripple factor and Efficiency, Filters (C, L, Pi etc.),
Clipping and Clamping circuits using diodes, Voltage multipliers, Zener diode
and voltage regulation.
Understanding transistors and amplifiers- Bipolar Junction transistors (NPN,
PNP), Characteristics (input and output) in various configurations (CE, CB &
CC), Current gains alpha and beta and their relation, Load line analysis, Q-
Basic point, Active, Cutoff and Saturation regions, Transistor biasings; Transistor
Electronics Amplifiers- Voltage, Current and Power, Class A, B and C amplifiers; The Field
Effect Transistor (FET) and the Uni-Junction Transistor (UJT)
Understanding Oscillator circuits- Feedback (negative and positive),
Birkhausen's criterion, RC (Wein bridge and Phase-Shift) & LC (Collector tuned
and Colpitt) oscillators and frequency of oscillation, Crystal oscillators, The
Multivibrator and various operation modes (Monostable, Astable and Bistable).
Understanding Digital Electronics and Circuits- Number systems (Binary etc.)
and conversions, Basic Logic Gates (AND, OR & NOT) and realizations using
diodes and transistors, Universal Gates (NAND & NOR), Other gates, Boolean
Algebra- De Morgan's Theorem, Simplifying logic circuits, Minterm, Maxterm,
SOP and POS, Karnaugh Map, Binary arithmetic (addition, subtraction) using
circuits- Half/Full adders, Word (4-bit) binary adder-subtractor.
The various practicals included in the Physics syllabus of B.Sc. 3 are aimed at
understanding (and measuring) the phenomenon/ quantities studied in the
Practical theory papers (e.g. ideas about Energy quanta, quantization, diodes, LEDs,
(B.Sc. 3" | rectifiers, power supplies, transistors, amplifiers, oscillators, logic gates,
Year) Boolean algebra, logic circuits etc). The student should use and develop “hand-
skills”, observation-skills, mathematical tools (analytical, numerical, graphical
efc.) to connect theory with experiments.

Program Specific Outcomes (PSOs): For M.Sc. Physics.

?801: Strengthening and further understanding of the fundamental concepts of Physics and
its basic laws (as acquired during the Under-graduate studies) by augmenting mathematical
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rigor (at the Physicists level) along with Physical interpretations (and clear physical picture(s))

of any theory/pfocess/situation.

PSO2: Acquire the necessary mathematical-tools (analytic, approximate, numerical, graphical
etc.) and concepts required for understanding the underlying physics and use them o solve
complex and advanced problems (including those with real world applications).

nches of Physics- viz. Classical
uantum Mechanics, Statistical
onics, Nuclear Physics, Particle

PS03: Gain substantial knowledge in the various (core) bra
Mechanics, Electrodynamics, Mathematical Methods, Q
Mechanics, Condensed Matter Physics, Astrophysics, Electr

Physics etc.

PSO4: Acquire theoretical and experimental knowledge/skill related to the physical
phenomenon, as well as the ability to connect both (theory & practical). Also gradually
develop the scientific method by designing and conducting experiments.

PS05: To get an exposure to research and research methodology during the dissertation work
(theoretical and/or experimental) to be performed during the last semester.

PS06: Motivation to pursue a research/academic career in Physics. Aim towards writing and
qualifying in various competitive exams- (e.g. CSIR-UGC-NET, GATE, JEST, BARC, DRDO,
Entrance exams of premier research institutes (National & International)).

PS07: Gain knowledge of the subject along with general competence and analytical skill for
employment in other sectors viz. industry, R&D, consultancy, public administration etc.

Course Outcomes (COs): For M.Sc. Physics.

Understanding the various alternative formulations of Classical Mechanics
(e.g. Newtonian, Action Principle(s), Lagrangian and Hamiltonian
formulations).
Realizing the need (Advantages/Disadvantages) of the various
formulations and the unified appearance of the various conservation laws.
Paving the way for transition towards Quantum Mechanics (as well as
proper understanding/formulation of Statistical Mechanics) via the
appropriate formulation of Classical Mechanics.
Applying the ideas to problem solving- Rigid body dynamics, Small
Oscillations efc.
Acquiring the mathematical tools needed during Physics study at the M.Sc.
gvel (and elsewhere also).

ealizing the “unreasonable effectiveness” of Mathematics in the Physical
Mathematical Scienceg (in general).
Physics Working with mathematical rigor (at the Physicists level of rigor) and
developing the ability/habit of tackling complex problems.
g&ply::? the tools acquired here to the other courses (e.g. CM, ED, QM,

etc.

Gain a basic understanding of ing Physics at the grande
& Astrophysics/Cosmolggnyg. applying Phys g st scales i.e.

Classical
Mechanics

‘| Astrophysics
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Understanding observational methods/tools and related theoretical
concepts to infer properties of bodies/system located far away in the
Universe.

Understanding stellar processes and features (Energy generation,
Magnitudes, H-R diagram, Evolution, Brightness, Luminosity, Spectra etc.)
A mathematical understanding of the processes occurring within a star in
the form of some fundamental physics equations (Mass distribution,
Hydrostatic Equilibrium, State equations, R-V theorem etc.)

Electrodynamics

Realizing the unification of Electricity and Magnetism as a single physical
concept- Electromagnetism (or Electrodynamics) and that Maxwell's
equations express this fact.

Understanding various electromagnetic phenomenon (EM Wave in
vacuum, conductors, non-conductors, plasma, bounded media, wave
guides).

Understanding the potential formulation of ED (and its advantages).
Understanding generation and nature of radiation (fields) from moving
(accelerated) charges.

Formulating ED (and writing and performing calculations) within the
relativistic framework i.e. four-vector & Tensor notations. Understanding
the role of this relativistic formulation and ability to apply it elsewhere.

Practical

The various practicals included in the Physics syllabus of MSc. 17|
Semester are aimed at understanding (and measuring) the phenomenon/
quantities studied in the theory papers of various other semesters (e.g.
LCR, UJT, Transistors, Diodes, DIAC, TRIAC, FET, Amplifiers, Oscillators
etc.). The student should use and develop “hand-skills”, observation-skills,
mathematical tools (analytical, numerical, graphical etc.) to gradually
connect theory with experiments.

Atomic &
Molecular
Physics

Understanding that optical properties of materials and realizing the fact
that it are just an application of Quantum Mechanics to atomic/molecular
systems.

Understanding the atomic and molecular spectra along with their finer
features (Fine structure, Vibrational-Rotational spectra).

Understanding the effect of electric and magnetic fields on the various
spectra via interactions (or charge and/or spin).

Understanding the various theories/formulations/models to understand
spectra (Vector atom model, LS, JJ coupling schemes, Raman
spectroscopy, Heitler-London and Born-Oppenhiemer treatments etc.)
Understanding the quantum theory of radiation (Einstein’s coefficients) and

basic working principle of Lasers.

Solid State
Physics

Understanding of the basic (theoretical) ideas involved in the study of

Condensed Matter Physics.

Understanding the origin of elasticity (and elastic constants) from the
properties of the underlying crystal structure.

Understanding the interaction of crystals with radiation (X-rays) and the
related theoretical framework as well as experimental setup(s) (Diffraction
experiments).

Understanding the quantum treatment of elastic/sound waves (i.e. the idea

SRENE S S Wi X S50 s
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of phonons and phonon gas elc.)
Understanding the thermal properties of solids on the basis of the phonon
picture.

Statistical
Mechanics

Understanding the (average) microscopic description vs. the macroscopic
description (as done in Thermodynamics) for a system with large no. of
degrees of freedom.

Understanding (and calculating within the framework) the various statistical
ensembles and the corresponding (thermodynamic) formulations.
Application of the statistical ideas to derive/understand the behavior of
gases (ideal as well as real).

Understanding the basics of Quantum SM (FD & BE stat) and some simple
applications.

Understanding blackbody radiation as a gas of photons (i.e statistical
treatment- BE statistics).

Quantum
Mechanics

Understanding that our world in inherently quantum and so the proper
framework to understand it is Quantum Mechanics.
“Establishing”/Understanding the basic framework of QM (Schrodinger's
equation, wavefunction and probabilistic interpretation, uncertainty
relations etc.).

Learning to solve the Schrodinger's (time-independent) equation (various
one and three dimensional problems).

Understanding the various formulations of QM and their equivalence-
Schrodinger, Heisnberg (Matrix) and Dirac formulations.

Understanding symmetry in QM- Space and Time translation symmetries
as well as Rotational symmetry (Angular momentum, Spin, Addition efc.)
Understanding the various approximation methods to solve the
Schrodinger's equation (Perturbation, Variational method, WKB
approximation) and application to different (stationary) state problems.
Applying approximation methods to time dependent problems and
treatment of radiation (emission and absorption) via such methods (Time
dependent perturbation theory, Fermi's Golden Rule, the Semiclassical
theory of radiation etc.).

Practical

The various practicals included in the Physics syllabus of M.Sc. o
Semesler are aimed at understanding (and measuring) the phenomenon/
quantities studied in the theory papers of various other semesters (e.g.
Multivibrators, Interferometers, Fresnel's Law, Magnetic susceptibility,
Radiation laws etc.). The student should use and develop “hand-skills",
observation-skills, mathematical tools (analytical, numerical, graphical etc.)
to gradually connect theory with experiments.

Advanced
Quantum
Mechanics

Understanding, applying and formulating QM at an even deeper level than
done earlier (in the QM Course).

Applying quantum ideas to understand the scattering of particles.
Employing various (approximate) methods- Partial Wave Analysis and the
Born approximation.

Understanding notion of identical and indistinguishable. Realizing origin of
the Pauli's exclusion principle and related notions (Spin-Statistics
connection, Permutation symmetry etc.)

Formulation (along with the need) of the relativistic version of (NR
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quantum mechanics. Working out in detail the two basic relativistic wave

equations (Klein-Gordon and Dirac equations) and the various as;ociated
phenomenon/notions (Plane wave solutions, Negative Energies and
Probabilities, Spin of electron and its magnetic moment, The Hole

Concept, Particles and Antiparticles etc.)
Understanding the need of relativistic quan
Field Theory), Field formulations for the various wave equa
quantization. :
Understanding the atomic nucleus and its various properties along with the
experimental tools and techniques of nuclear investigations.
Understanding basic properties of the nucleus and the various nuclear

models. _
Nuclear Physics | Understanding the nature of the nuclear force along with experimental

setup(s) to study them.
Understanding radioactive decay and its various feature. _
Understanding nuclear reactions by applying (mainly) quantum ideas to

them.
Get a basic understanding of the fundamental constituents of our Universe

(the “elementary” particles and the four fundamental interactions).
Understanding the gauge principle and role of symmetry (along with ideas
of unification).
Understanding the common (mathematical) origin of (the various)
Particle Physics conservation laws as a manifestation of (some) symmetry.
ys A very basic understanding of the unification of the fundamental
interactions- Electroweak and Grand Unifications.
Understanding (hadronic) matter as composed of quarks and the
“construction” schemes (i.e. various direct-product representation of
SU(3)). An overview of the various properties of quarks (and also of the
composile mesons and baryons).
Acquire a basic understanding of electronic principles (analog and digital).
Understanding of various oscillator circuits (including multivibrators).
Understanding of logic gates (basic, universal and combinational) and the
various technologies (RTL, TTL, CMOS, 7400 family etc.) used to
implement them.
Electronics- A Ability to “construct”, simplify and implement various logic functions/circuits
(Adder/Sub tractors, Comparators, MUX and dMUX, Coders, Encoders,
Decoders).
Understanding memory elements (Flipflops- RS, JK, D, Master-Slave,
Clocked vs. Unclocked etc.; Registers and Counters) as Sequential
circuits.
Understanding the various “memory devices" and IC-technologies.
The various practicals included in the Physics syllabus of M.Sc. 3°
Semester are aimed at understanding (and measuring) the phenomenon/
- quantities studied in the theory papers of this semester (mainly Electronics
ractical e.g. IC-study (555, 723), Logic circuits (basic- AND/OR/NOT/NAND/XOR
etc. to gdvanced- Adders/MUX/dMUX etc. and memory slements- RS, JK
etc.), Microprocessor, SCR, DIAC, TRIAC, GM-counter etc.). The student
should use and develop “hand-skills”, observation-skills, mathematical

tum fields (towards Quantum
tions via 2nd
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experiments.
Acquiring the basic ability to solve physical problems (i.e. equations-
algebraic, differential, matrix etc.) using numerical techniques.
Learning the techniques/methods of numerical analysis (Interpolation
Computational methods, Differential equation solving, Matrix inversion, Integration, Roots
Physics of equations elc.)
Learning computer programming (FORTRAN) and implementing numerical
recipes/algorithms on the computer (usually using iterative methods) to
solve problems (including physical problems- Kepler's problem). ol
Learning to understand over surroundings (atmosphere, radiation and
environment in general) using the principles of physics.
Understanding the atmosphere (its structure, thermodynamics, transport
phenomenon, hydrostatic equilibrium, and green house effect). o
Understanding solar radiation receive on earth (Radiation laws, Matter-
E:\;Isric:;montal Light Interaction, Scattering, Ozone depletion efc.). |
Understanding water and air pollution (Fluid dynamics, Diffusion, Noise
Pollution efc.).
Understanding the world energy needs and ways to generate energy for
our use (Renewable vs. Non-renewable, Environmental changes and
climate due to anthropogenic activities).
Understanding the basic principles of a Laser (semi classical/quantum
theory of radiation, Einstein's coefficients, Pumping, Population Inversion,
Coherence- spatial and temporal).
Knowledge of the various kind of lasers (3 and 4 level systems, He-Ne,
Laser & Fiber |Argon, Gas, Solid-state, Semiconductor, Ruby, Nd-YAG etc.) and their

Optics features.
Getting a basic idea of non-linear optics (harmonic generations, phase

matching, self-focusing efc.).

Understanding use(s) of laser as an investigating tool (to investigate
material properties)- Laser spectroscopy.

Understanding the basic slectronic involved in communication electronics.
Understanding modulation and demodulation (AM, FM, SSB, Phase-
Various circuits to generate and detect).

Understanding radio communication (ground and sky propagations, role of
Electronics- B | ionosphere, Appleton-Hartley theory, Radar and its workings).

(Elective) Understanding Transmission Line (basically EM Waves in conductors).
Developing ability 1o solve related problems (Line parameters, TL-
equations, Impedances, SWR, Reflection coefficient efc.).

Understanding the various kind of antenna to broadcast and receive radio
signals.

The student has to complete a dissertation/project (theoretical and/or
experimental) and submit a written report during this last semester. This

tools (analytical, numerical, graphical etc.) to gradually connect theory with

Practical/ gives the students some exposure to research and research methodology.
Dissertation/ Moreover the written report enables the students to write scientific
Project communication. All this is aimed at nurturing them into (possible) future

researchers who are capable of- (a) thinking and analyzing critically and
clearly (b) adopting the scientific method and (c) working independently.

L atvcting el el MR L ]
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Year -2021-2022
Department of sociology

1-Program Outcomes-

Program outcome Sociology learning provides initial knowledge about society.
Social life and social interactions. It prepares an individual to social life by inculcating
values, morals, and manners. It gives knowledge about communities in which he

interacts like rural urban and tribal communities.
3- Program Specific Outcomes-

Sociology seeks to understand all aspects of human social behavior, including the
behavior of individuals as well as the social dynamics of small Group, large
organizations, commonalities, institution, and entire societies. Sociology provides an
intellectual background for students considering careers in the professions or business.

An Graduate student of sociology should able to develop:

= Critical Thinking : The program seeks to develop in students the sociological
knowledge and skill that will enable them to think critically and imaginatively
about society and social issues.

= Sociological understanding: The ability to demonstrate sociological
understandings of phenomena, for example, how individual biographies are
shaped by social structures, social institutions, cultural practices, and multiple
axes of difference and inequality.

= Ethical and social Responsibility; students have to learn about institution,
folkways, mores, culture, social control, social inequality, population composition,
population policy, society and culture of ind{a . All these help to instill among the

students of sociological a sense of ethical and social responsibility.
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Paperi-ll Economics of Development and Planning .This course helps in
studying econqmic planning and regional development. And various
developmental issues like poverty,migration, women in rural ecomony.

Programme outcome

1. Critical Thinking: Helps in criticallly evaluating and anlysing government
economic policies.

1. Being uptodate with current economic problems and the fiscal issues that
nation is dealing with.

2. Knowledge of Economic System: An ability to understand economic
theories and functioning of basic microeconomic and macroeconomic
systems. -

3. Acquiring Statistical and Mathematical Skills: Acquaint with collection,
organization, tabulation and analysis of empirical data. Ability to use basic
mathematical and statistical tools to solve real economic problems.

5. Development Perspectives: Delineate the developmental policies designed
for developed and developing economics. The course also acquaint with the
measurement of development with the help of theories along with the conceptual
issues of poverty and inequalities.

M.A. Economics

Semester 1-
Paper1- Micro economics

On successful completion of the course, a student will be able to develop a sound
understanding of the core microeconomic concepts that economists use to
understand the process of decision-making by an economic agent(s).

Paper2- International economics

Students gain knowledge about various Concepts related to foreign exchange
market and exchange rate and Various theories related to exchange rate
determination, concepts related to balance of payments of a nation , Various
approaches to the balance of payments of a nation Impacts of expansionary and
contractionary fiscal policy and monetary on trade balance,

Paper3 - Quantitative methods and statistical techniques
Paper4- Uttrakhand economy %

Students will learn about various issues of uttrakhand economy and challenges
to it.
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Helps to understand issues such as the levels at which prices, capacity, and
output are set, the variation factor between the commodities, the money to be
invested in 'research and development' (R&D).

Paper 2- Economic Planning
Helps in resource allocation mechanism’based on a computational

procedure for solving a constrained maximization problem with an
jterative process for obtaining its solution. Planning is a mechanism for the
allocation of resources between and within organizations contrasted with the

market mechanism.

Paper 3- Economics of human development

Studying economic aspect of human development. Helps in gaining knowledge
aboit population ecpnomics and natural resources.

Paper 4- Demography

Helps in understanding the demography is an area of study that examines the
determinants and consequences of demographic change, including fertility,
mortality, marriage, divorce, location (urbanisation, migration, density), age,
gender, ethnicity, population size and population growth.

PROGRAMME OUTCOME OF POST GRADUATE CLASSES.

1. It will develop in-depth knowledge of students in frontier areas of
economic theory and methods, so that they are able to use the knowledge
to study real world economic problems.

2. The course has a strong focus on theoretical and quantitative skills .The
programme offers specialised optional courses, which allow student to
pursue their studies in their area of interest.

3. Prepare students to develop critical thinking to carry out investigation

about various socio-economic issues objectively while bridging the gap
between theory and practice.

4. Prepare students for pursuing research or careers that provide
employment through entrepreneurship and innovative methods. Because
today’s unemployment problem can also be solved by developing the
micro and small entrepreneurship

5. Prepare students to develop own thinking /opinion regarding current
national or international policies and issues

6. Create awareness to become a rational and an enlightened citizen sO that

they can take the responsibility to spread the governments'
initiatives/schemes to the rural areas for the upliftment of the poor or
vulnerable section of the society for inclusive growth.

. Help in banking and insurance related exam, NET EXAM, Civil service s and

other exam.

~
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