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GURUKULA KANGRI (DEEMED TO BE UNIVERSITY), HARIDWAR 
(NAAC "A" Grade Accredited Deemed to be University u/s 3 of UGC Act 1956) 

IMPORTANT INFORMATION 
RESEARCH ENTRANCE TEST (RET)-2021 

Ph.D. Programme (Full time /Part Time) 

(Session 2021-22) 
 

LAST DATE FOR SUBMITTING THE FILLED IN APPLICATION FORM 11.10.2021 

APPLICATION FEE (Including Entrance Examination Fee) Rs. 1500/- 

DATE OF RESEARCH ENTRANCE TEST (RET) 14.11.2021 

PROCESSING FEE (At the time of Interview / Counselling) Rs. 1000/-  
(Non-refundable) 

 

SUBJECTS AVAILABLE FOR Ph.D. PROGRAMME (For RET 2021 only)* 
Code No. Main Subjects No. of Vacant Seats$ 

GKV- 107 Ancient Ind. History, Cult.& Archaeology 01 

GKV- 108 Psychology 07 

GKV- 110 Physics 04 

GKV- 111 Chemistry 23 

GKV- 112 Mathematics 03 

GKV- 113 Computer Science 39 

GKV- 116 Botany 12 

GKV- 117 Microbiology 

GKV- 119 Applied Science (Physics) 10 

GKV- 120 Applied Science (Chemistry) 10 

GKV- 121 Applied Science (Maths) 08 

GKV- 122 Computer Science & Engineering 11 

GKV- 123 Electronics & Comm. Engg. 04 

GKV- 124 Pharmaceutical Sciences 02 

GKV-126 Economics 02 

* There shall be no RET exemption for any candidate. $ No. of Seats may vary 

 

EXAMINATION CENTRE Main Campus, Gurukula Kangri 
(Deemed to be University), 
Haridwar 

DATE OF DECLARATION OF RESULT ON WEBSITE 20.11.2021 

LAST DATE OF COUNSELING 26.11.2021 

LAST DATE OF ADMISSION 30.11.2021 

 

NOTE: 

1. All information regarding admission shall be displayed on the notice board and University 

website. The list of RET qualified candidates will be uploaded on the website 

(www.gkv.ac.in). No information regarding this shall be sent by post. Hence, the candidates 

are advised to be in touch with the website & the concerned department.  

2. The eligibility of the candidates will be valid for academic session 2021-22 only. Eligible 

candidates will be called for interview to discuss their research area before the Departmental 

Research Committee (DRC). 

3. Final selection of the candidate shall be made on the basis of the Interview. In the 

Interview the candidates are required to discuss their research interest/area through a 

presentation before departmental research committee. The seat shall remain vacant in the 
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concerned subject, if any candidate is not found suitable even after the completion of the 

above process. 

4. For other information see Information Brochure and Rules & Regulations, PhD. 

Programme 2021-22. 

 

Admission Procedure for Ph.D. Programme 

(1) Eligibility 

Candidates appearing in RET for admission to the Ph.D. Programme shall have a Master's 

degree in main subject/ allied subject or a professional degree declared equivalent to the 

Master's degree by the corresponding statutory regulatory body, with at least 55% marks in 

aggregate or its equivalent grade 'B' in the UGC 7-point scale (or an equivalent grade in a 

point scale wherever grading system is followed). The relaxation in marks for reserved 

categories will be admissible as per the decisions of UGC/Government of India. 

(2)  Research Entrance Test (RET) 

A candidate possessing the minimum qualifications with the requisite percentage of marks 

shall be eligible to appear in the research entrance test. 

Max. Marks of Examination  : 100 Marks 

Duration of Examination  : 2 Hrs. 

The Entrance Examination question paper will have following two sections: 

Section-A: Research Methodology & Research Aptitude (50 Questions)  

Section-B: Main Subject (50 Questions) 

Mode: Objective / multiple-choice type questions 

The Qualifying marks for the research entrance test (RET) is 50%. A candidate will have to 

score 40% marks in section-A & Section-B each, but overall 50% marks to qualify the 

entrance test. However, for SC/ST/OBC/PWD/ Samvishwavidyalaya Staff Ward candidates 

minimum qualifying percentage of marks shall be 45%. 

Note : 

(i) The question paper shall contain 50 questions from the syllabus of research 

methodology and 50 questions from the subject concerned and each question shall 

carry one mark. 

(ii) Questions shall be set uniformly from each unit of the prescribed syllabus. 

(iii) No scrutiny/re-evaluation of the answer books of the written test shall be allowed in 

any case. 

(iv) There shall not be any negative marking. 

Admission to the Ph.D. programme in each subject shall be made against the available seats 

in the concerned subject. While granting admission to the candidate for Ph.D. programme, 

the reservation policy shall be followed as per rules. 
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(3) ANNOUNCEMENT OF RESULT 

The merit of the selected candidates shall be declared by the Controller of Examination and 

shall be displayed on the Samvishwavidyalaya website, notice boards of the concerned 

departments and the Registrar office. Selected candidates shall not be informed by post. 

(4) ISSUE OF ADMIT CARDS FOR ENTRANCE EXAM 

 Admit cards shall be downloaded online from the Samvishwavidyalaya website. Admit 

card shall not be sent by post in any case. If any candidate could not download the 

admit card from the Samvishwavidyalaya website before 3 days of the date of entrance 

examination, he/she should contact the Examination Controllers' office personally 

along with documentary evidence.  

 If the information furnished by the candidate is found false, his/her eligibility shall be 

cancelled even after issuing the admit card. 

 

(5) GENERAL INSTRUCTION FOR ENTRANCE EXAMINATION 

 No candidate shall be allowed to appear in the Entrance Examination without admit 

card. 

 The candidate should go through eligibility criteria as mentioned in this Information 

Brochure before appearing in the entrance examination. In case it is found that he/she 

does not fulfill the eligibility criteria etc., his/her candidature/admission shall 

automatically stand cancelled at any stage during or after admission process, 

 Candidates are allowed to bring with them Blue/Black ball pen only in the examination 

hall. Use of calculator, cellphone, watch with calculator and other electronic gadgets 

shall not be allowed to carry in the examination hall. 

 All the candidates must reach the examination hall half an hour before the 

commencement of the examination. 

 Smoking, food articles and any type of drinks except drinking water are strictly 

prohibited. 
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SECTION  B

APPLIED SCIENCE (PHYSICS)
(Code No. GKV-119)

Note :
(i) Paper setter shall set 50 questions from the syllabus

and each question shall carry one mark.
(ii) Normally  ten questions should be set from each unit  of

the prescribed syllabus for RET.
UNIT-I
Mathematical Physics
Linear algebra, matrices, Cayley Hamilton theorem, eigenvalue
problems; Linear differential equations; Special functions
(Hermite, Bessel, Laguerre and Legendre); Fourier series,
Fourier and Laplace transforms; Elements of complex analysis:
Laurent series-poles, residues and evaluation of integrals;
Elementary ideas about tensors; Elements of computational
techniques: roots of functions, interpolation, extrapolation,
integration by trapezoidal and Simpson’s rules, solution of first
order differential equations using Runge-Kutta method; Finite
difference methods.

Classical Mechanics
Variational principle, Lagrangian and Hamiltonian formalisms
and equations of motion; Poisson brackets and canonical
transformations; Symmetry, invariance and conservation laws,
cyclic coordinates; Central-force motion; Two-body collisions,
scattering in laboratory and centre-of-mass frames; Rigid body
dynamics, moment of inertia tensor; Periodic motion, small
oscillations and normal modes; Special theory of relativity,
Lorentz transformations, relativistic kinematics and mass–
energy equivalence.
UNIT-II
Electromagnetic Theory
Electrostatics: Gauss’ Law and its applications; Laplace and
Poisson equations, boundary value problems; Magnetostatics:
Biot-Savart law, Ampere’s theorem, electromagnetic induction;
Maxwell’s equations in free space and linear isotropic media;
boundary conditions on fields at interfaces; Scalar and vector
potentials; Gauge invariance; Electromagnetic waves in free
space, dielectrics, and conductors; Reflection and refraction,
polarization, Fresnel’s Law; Dispersion relations in plasma;
Transmission lines and wave guides; Dynamics of charged
particles in static and uniform electromagnetic fields; Radiation
from moving charges, dipoles and retarded potentials.
Quantum Mechanics
Wave-particle duality; Wave functions in coordinate and
momentum representations; Commutators and Heisenberg’s
uncertainty principle; Matrix representation; Dirac’s bra and
ket notation; Schroedinger equation (time-dependent and time-
independent); Eigenvalue problems such as particle-in-a-box,
harmonic oscillator, etc.; Tunneling through a barrier; Motion
in a central potential; Orbital angular momentum, Angular
momentum algebra, spin; Addition of angular momenta;

Hydrogen atom, spin-orbit coupling, fine structure; Time-
independent perturbation theory and applications; Variational
method; WKB approximation; Time dependent perturbation
theory and Fermi’s Golden Rule; Selection rules; Semi-classical
theory of radiation; Elementary theory of scattering, phase shifts,
partial waves, Born approximation; Identical particles, Pauli’s
exclusion principle, spin-statistics connection; Relativistic
quantum mechanics: Klein Gordon and Dirac equations.
UNIT-III
Statistical Mechanics
Laws of  thermodynamics and their consequences;
Thermodynamic potentials, Maxwell relations; Chemical
potential, phase equilibria; Phase space, micro- and
macrostates; Microcanonical, canonical and grand-canonical
ensembles and partition functions; Free Energy and connection
with thermodynamic quantities; First- and second-order phase
transitions; Classical and quantum statistics, ideal Fermi and
Bose gases; Principle of detailed balance; Blackbody radiation
and Planck’s distribution law; Bose-Einstein condensation.

UNIT-IV
Experimental Techniques and data analysis
Data interpretation and analysis; Precision and accuracy, error
analysis, propagation of errors, least squares fitting, linear and
nonlinear curve fitting, chi-square test; Transducers
(temperature, pressure/vacuum, magnetic field, vibration,
optical, and particle detectors), measurement and control;
Signal conditioning and recovery, impedance matching,
amplification (Op-amp based instrumentation amp, feedback);
Hall effect, four probe and Vander-Paw methods; X-ray diffraction
technique.
Applications of the above experimental and analytical
techniques to typical undergraduate and graduate level
laboratory experiments.
Electronics
Semiconductor diodes, transistors, CE, CB and CC amplifiers,
FET & MOSFET characteristics, Frequency effects and
applications; OP-AMP theory, Negative feedback, Linear and
non-linear OP-AMP circuits, Oscillators and timers, Thyristers;
Logic gates, HA, FA.
Atomic & Molecular Physics
Quantum states of an electron in an atom; Electron spin; Stern-
Gerlach experiment; Spectrum of Hydrogen, helium and alkali
atoms; Relativistic corrections for energy levels of hydrogen;
Hyperfine structure and isotopic shift; width of spectral lines;
LS & JJ coupling; Zeeman, Paschen Back & Stark effect; X-
ray spectroscopy; Electron spin resonance, Nuclear magnetic
resonance, chemical shift; Rotational, vibrational, electronic,
and Raman spectra of diatomic molecules; Frank – Condon
principle and selection rules; Spontaneous and stimulated
emission, Einstein A & B coefficients; Lasers, optical pumping,
population inversion, rate equation.
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UNIT-V  Condensed Matter Physics
Bravais lattices; Reciprocal lattice, diffraction and the structure
factor; Bonding of solids; Elastic properties, phonons, lattice
specific heat; Free electron theory and electronic specific heat;
Response and relaxation phenomena; Drude model of electrical
and thermal conductivity; Hall effect and thermoelectric power;
Diamagnetism, paramagnetism, and ferromagnetism; Electron
motion in a periodic potential, band theory of metals, insulators
and semiconductors; Superconductivity, type – I and type - II
superconductors, Josephson junctions; Defects and
dislocations; Ordered phases of matter, translational and
orientational order, kinds of liquid crystalline order.
Nuclear and Particle Physics
Basic nuclear properties: size, shape, charge distribution, spin
and parity; Binding energy, semi-empirical mass formula;
Liquid drop model; Fission and fusion; Nature of the nuclear
force, form of nucleon-nucleon potential; Charge-independence
and charge-symmetry of nuclear forces; Isospin; Deuteron
problem; Evidence of shell structure, single- particle shell
model, its validity and limitations; Rotational spectra;
Elementary ideas of alpha, beta and  gamma decays and
their selection rules; Nuclear reactions, reaction mechanisms,
compound nuclei and direct reactions; Classification of
fundamental forces; Elementary particles (quarks, baryons,
mesons, leptons); Spin and parity assignments, isospin,
strangeness; C, P, and T invariance and applications of
symmetry arguments to particle reactions, parity non-
conservation in weak interaction.

APPLIED SCIENCE (CHEMISTRY)

(Code No. GKV-120)

Note:
(i) Paper setter shall set 50 questions from the

syllabus and each question shall carry one mark.
(ii) Normally  ten questions should be set from each

unit  of the prescribed syllabus for RET.

UNIT- I
Coordination Chemistry: Molecular orbital theory as applied
to octahedral complexes, pi - bonding in octahedral
complexes; cis and trans isomerism in square planar and
octahedral complexes. Term symbols S,P,D,F, in a cubic field;
splitting of term for d configuration; spectra of Transition metal
complexes, selection rules and intensities of the transitions,
nature of Electronic transitions in complexes, Calculation of
Dq, B’ and beta for Cr (III) and Ni (II) complexes. Structural
Evidence from Electronic spectra, charge-transfer spectra.
Bioinorganic Chemistry General introduction to Bio-inorganic
Chemistry; occurrence of Inorganic elements in organisms,

classification of metallo bio-molecules; Biologically important
features and functions of inorganic elements, Biologically
important ligands for metal ions, co-ordination by proteins and
Enzymatic catalysis.
(a) Role of metal ions (An overview) in Biological

systems Na, K, Ca, Mg & Zn  (Giving suitable
examples) Biomineralisation.

(b) Role of  non-metals in Biological systems,
viz; Cl, B, Si, As, Br, F, I, Se (Giving suitable
examples)

UNIT- II
Electromagnetic spectrum,  Electronic band spectra (UV and
Vis region), Lambert’s law, Beer’s law, Beer’s-Lambert law,
Extinction coefficient, idea of Bathochromic and Hypsochromic
shifts, Hyperchromic and Hypochromic effects, Instrumentation,
Simple and general applications of UV-Vis spectroscopy to
organic compounds. Vibrational rotational spectra- Principle,
absorption of infrared radiation & molecular vibration.
Fundamental vibrations and overtones. Infrared vibration - active
and forbidden (Selection rules). Instrumentation, simple and
general applications of I. R. spectroscopy. Atomic Absorption
spectroscopy, flame photometric methods of estimation of alkali
and alkaline metals.
NMR Spectroscopy: Basic concept, Low resolution & high
resolution nmr; chemical shift, coupling constant, shielding &
deshielding, Simple application of pmr. E.S.R. spectra of
transition metal complexes, spin Hamiltonian, Instrumentation
and application of E.S.R. and NMR spectroscopy. Mass
spectroscopy: Basic idea, Principle of operation of mass
spectrometer, Instrumentation, fragmentation pattern of major
functional groups, simple general applications.

UNIT- III
Treatment of Data in Quantitative Analysis: Accuracy, Precision,
Standard deviation, Types of errors, Elimination of errors,
Significant figures, Rejection quotient test. Polarisation,
Overvoltage, Theories of Hydrogen overvoltage, Ilkovic equation,
d.m.e., Half wave potential, Diffusion current, Polarography and
its simple and general applications (Specific applications not
required). Ion Exchange: Cation and Anion exchangers, their
Stability, Selectivity and Characteristics. General applications
including ion exchange chromatography.
Theory, technique and applications of Conductometric,
Potentiometric and pH- metric  titrations.
Solvent Extraction: Principles, Techniques and applications.
Chromatographic techniques: Basic principles, experimental
techniques, and simple and general applications of Column,
Paper, Thin layer, Gas-solid, Gas- liquid and High-Performance
Liquid Chromatography.

UNIT- IV
Physico-chemical analysis of water samples for turbidity,
conductivity, total solids, filterable, nonfilterable, fixed and
volatile solids, pH, total carbonate, bicarbonate and total
alkalinity, B.O.D., C.O.D., D.O., NH3, NO3, NO2, organic N2,
total N2, Inorganic phosphates, silica, SO4 - -, Hardness (Ca
and Mg), Na, K, residual Chlorine; Optimum alum dose.
Treatment and analysis of soil samples for porous nature, water
absorbing capacity, loss on ignition, pH, conductance, cation
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exchange capacity, chlorides, sulphates, soluble carbonates
and bicarbonates, total organic matter, available phosphorus,
available nitrogen, nitrogen by Kjeldahl’s method, exchangeable
Na and K.
Oils and Fats: General idea, Classification, Occurrence, Basic
idea of the function of oils and fats, Physical and chemical
properties of oils and fats, Applications of oils and fats. Analysis
of oils and fats: Determination of physical constants like M.P.
and B.P., Specific gravity, Refractive index, Total volatile matter,
Determination of Acid value, Iodine value, R.M. value, Polenske
number.
Soaps and detergents: Idea of common soaps, Cleansing action
of soaps, Varities of soaps and their uses, Idea of detergents,
Hazards of soaps and detergents. Analysis of soaps and
detergents: Determination of Matter insoluble in alcohol, Free
alkali and free acids, Matter insoluble in water, Glycerol content
(Dichromate method), Foaming capacity and its comparison
in different samples of soaps and detergents, Effect of sodium
carbonate on the foaming capacity of soap.
UNIT- V
Chemical Kinetics: Derivation of IIIrd order kinetic equation,
collision theory for uni, bi and termolecular reactions, Steric
factor, Theory of absolute reaction  rates, Entropy of activation.
Experimental techniques for the study of kinetics of slow and
fast reactions.  Potential energy surfaces (two-dimentional and
three-dimentional diagrams), P.E. surface for H + H2  reaction,
Concept of COL and Contour diagram. Opposing, Consecutive,
Side and Induced reactions, Induction period. Chain reactions
and explosion limits. Reactions in solution, Factors affecting
the rates in solutions, effect of solvation and Internal pressures,
Double and Single sphere models, Effect of ionic strength,
Bronsted-Bjerrum equation.
Macromolecules: Addition and condensation polymerisation.
Degree of polymerisation and length of polymer chains.
Requirement of purity for synthesis. Molecular weights and
their distribution. Polydispersity. Determination of molecular
weight by Osmotic pressure, Viscosity, light scattering and
sedimentation equilibrium methods.
Free radical vinyl polymerization, ionic vinyl polymerization,
Ziegler-Natta polymerization and vinyl polymers. Polyesters,
polyamides, phenol formaldehyde resins, urea formaldehyde
resins, epoxy resins and polyurethanes. Natural and synthetic
rubbers.

APPLIED SCIENCE (MATHMATICS)
(Code No. GKV - 121)

Note :
(i) Paper setter shall set 50 questions from the

syllabus and each question shall carry one mark.
(ii) Normally  ten questions should be set from each

unit  of the prescribed syllabus for RET.
UNIT – I Real Analysis and Complex Analysis
Countable and uncountable sets, Real number system as a
complete ordered field, Archimedean property, supremum,
infimum, Sequence, convergence, Cauchy convergence
criterion for Sequence, limsup, liminf, Bolzano-Weierstrass
theorem. Infinite series, Cauchy convergence criterion for
series, positive term series, convergence of p-series, tests of
convergence of series, alternating series, Leibnitz’s test.

Definition and examples of  absolute and conditional
convergence.
Sequences and series of functions, pointwise and uniform
convergence, Mn-test, M-test, Continuity, uniform continuity,
types of discontinuity, integrability and differentiability of
functions, mean value theorem, power series and radius of
convergence.
Metric spaces: Open and closed set,  cont inui ty,
connectedness, complete metric space, Cantor’s intersection
theorem, compact metric space.
Normed linear spaces, spaces of continuous functions and
related examples.
Analytic functions, Cauchy-Riemann equations, Contour
integral, Cauchy’s theorem, Cauchy’s integral formula,
Liouville’s theorem, maximum modulus principle, Schwartz
lemma, Open mapping theorem, Taylor series, Laurent series,
calculus of residues.

UNIT– II Algebra
Vector spaces, subspaces, linear dependence, basis,
dimension, algebra of linear transformations, algebra of
matrices, rank and determinant of matrices, linear equations,
eigenvalues and eigenvectors, Cayley-Hamilton theorem,
matrix representation of linear transformations, change of basis,
canonical forms, diagonal forms, triangular forms, Jordan forms,
inner product spaces, orthonormal basis, quadratic forms.
Groups, subgroups, Lagrange’s Theorem, normal subgroups,
quotient groups, homomorphisms, isomorphisms, cyclic
groups, permutations groups, Cayley’s theorem, class
equations, Cauchy theorem, Sylow’s theorems, Rings, ideals,
prime and maximal ideals, quotient rings, polynomial rings,
integral domains, fields.
UNIT – III Differential Equations
Existence and uniqueness of solutions of initial value problems
for first order ordinary differential equations, singular solutions
of first order ODEs, system of first order ODEs, general theory
of homogenous and non-homogeneous linear ODEs, variation
of parameters, Sturm-Liouville boundary value problem.
Lagrange and Charpit methods for solving first order PDEs,
Cauchy problem for first order PDEs, and classification of
second order linear PDEs, method of separation of variables
of Laplace equation.
UNIT – IV Numerical Analysis
Errors, Numerical solutions of algebraic equations, regula-falsi
method, secant method, method of iteration and Newton-
Raphson method, rate of convergence, solution of systems of
linear algebraic equations using Gauss elimination and Gauss-
Seidel methods, finite differences, Interpolation for evenly
spaced and unevenly spaced points.
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Numerical differentiation and integration, numerical solution
of ODEs using Picard, Euler, modified Euler and Runge-Kutta
methods.
UNIT – V  Operation Research and Statistics
Linear programming problem, Graphical method, Convex Sets,
simplex method, optimality and unboundedness, introduction
to artificial variables, two-phase method, Big-M method and
their comparison. Duality, formulation of the dual problem,
primal-dual relationships.
Transportation problem: Northwest-corner method, least cost
method and Vogel approximation method for determination of
starting basic solution of transportation problem, Assignment
problem: Hungarian method for solving assignment problem.
Game theory: Solving two person zero sum games, games
with mixed strategies, graphical solution procedure.
Convex functions, K-T conditions, quadratic programming.
Sample space, discrete probability, independent events,
Bayes’ Theorem, random variables and distribution functions,
expectation and moments, independent random variables,
Standard discrete and continuous univariate distributions,
Poisson, Binomial and Normal distributions. Curve fitting,
regression and correlation.

COMPUTER SCIENCE & ENGINEERING
(Code No. GKV - 122)

Note :

(i) Paper setter shall set 50 questions from the
syllabus and each question shall carry one mark.

(ii) Normally  ten questions should be set from each
unit  of the prescribed syllabus for RET.

Unit-I (Algorithm Design and Analysis)
Elementary data structures; Divide and conquer method: Binary
search, Finding maximum and minimum, Merge sort; Greedy
method: Knapsack problem, Job sequencing with deadlines,
Optimal merge patterns;  Dynamic programming: Multistage
graphs, Optimal binary search trees, 0/1 Knapsack, Reliability
design, Traveling salesperson problem; Backtracking:
8- queens problem, Sum of subsets, Hamiltonian cycles,
Knapsack problem; Basic search and traversal techniques:
techniques, Code optimization, Bi-connected components and
Depth- first search; Non--deterministic algorithm: Non-
deterministic programming constructs, Simple non-
deterministic programs; NP-hard and NP-complete problems.
Unit-II (Computer Networks)
Analog and digital signals, Periodic analog signals,
Transmission impairment, Data rate limits, Performance.
Digital transmission: Analog to digital conversion, Transmission

modes. Analog transmission: Digital to analog conversion,
Analog to analog conversion. Bandwidth utilization: Multiplexing
and spreading. Transmission media: Guided and unguided.
Dial-up modems and ADSL. Types of error, Redundancy,
Forward error correction and retransmission, Hamming
distance, CRC,  Polynomials, Checksum. Data link control:
Framing,  Flow and error control, Simplest protocol, Stop-and-
wait protocol, Stop-and-wait ARQ, Go-back-n ARQ, Selective
repeat ARQ, Piggybacking. Multiple access: CSMA, CSMA/
CD, CSMA/ CA.  Standard ethernet.Bridges: Requirement,
Transparent bridge, Source routing bridge. IEEE 802.11.
Switching: Circuit- switched networks, Datagram   networks,
Virtual-circuit networks. Internet protocol version 4, Address
mapping, Delivery, Forwarding and routing of IP packets.
Unicast routing protocols: Distance routing protocol, Link state
routing.
Unit-III (Software Engineering)
SDLC models, Selection of a life cycle model; Software
requirements analysis and specif ications:
Requirements engineering, Requirements elicitation,
Requirements analysis, Requirements documentation;
Software project planning: Size estimation, Cost estimation,
models, Constructive cost model, Software risk management;
Software design: Design definition, Modularity, Strategy of
design, Function oriented deign, IEEE recommended practice
for software design description, Object oriented design;
Software metrics: Software metrics, Token count, Data
structure metrics, Information flow metrics,  Metrics analysis;
Software reliability: Basic concepts, Software quality, Software
reliability models, Capability maturity model; Software testing:
Testing process, Functional testing, Structural testing, Levels
of testing, Debugging, Testing tools; Software maintenance:
Maintenance process,  Maintenance models, Estimation of
maintenance costs, Regression testing, Reverse engineering,
Software  re-engineering, Configuration management.

Unit-IV (Operations Research)
Linear programming, Simplex method, Standard LP form and
its basic solutions, Simplex algorithm; Duality: dual problems,
Relationship between the optimal primal and dual solutions,
Dual simplex method, Primal dual computation; Transportation
and assignment model: Transportation model, Non- traditional
transportation model, Transportation algorithms, Assignments
model; Deterministic dynamic programming: Recursive nature
of computing, Forward and backward recursion; Queuing
theory: Queuing system, Characteristics of queuing models,
Transient and steady state of queuing system, Birth- death
process,  Pure birth &  pure death processes, (M/M/1) : (FCFS/
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), (M/M/1) : (FCFS/ ), (M/M/S) : (FCFS/ ) and
(M/M/S) : (FCFS/N/ ) Models.
Unit-V (Current Trends and Technologies)
Mobile computing : Mobile connectivity, Cells, Framework,
Wireless delivery technology and switching methods, Mobile
information access devices, Mobile data internetworking
standards, Cellular data communication protocols, Mobile
computing applications; Mobile databases - protocols, Scope,
Tools  and technology.
Security and Cryptography: Introduction to security, Security
attacks, Services and mechanisms, Data encryption standard,
Advanced encryption standard, Public- key cryptography and
RSA, Message  authentication   and Hash functions, Hash
and MAC algorithms, Digital signatures and authentication
protocols; Network security : Authentication applications,
Electronic mail security, IP security, Web security, Intruders,
Malicious software, Firewalls.

ELECTRONICS & COMMUNICATION ENGG.
(Code No. GKV - 123)

Note :

(i) Paper setter shall set 50 questions from the
syllabus and each question shall carry one mark.

(ii) Normally  ten questions should be set from each
unit  of the prescribed syllabus for RET.

UNIT -I

Network Theorems: superposition, Thevenin and Norton's
Maximum Power Transfer, Fourier series. time domain analysis
of simple RLC circuits. Laplace and Z transforms; frequency
domain analysis of RLC circuits. Two port network parameters.
UNIT -II
Analog Circuits: Characteristics and equivalent circuits (large
and small signal) of diodes, BJTs, JFETs and MOSFETs Simple
diode circuits: clipping, clamping, rectifier Biasing and bias
stability of transistor and FET amplifiers.
Amplifiers: Single and multistage, Differential, Operational;
feedback and power. Analysis of amplifiers; Simple op-amp
circuits. Filters, oscillators.
UNIT -III
Microprocessors: Evolution, microcomputer architecture; Intel
8085: architecture, addressing mode, Instruction set,
Programming technique, Interrupt Structure; Intel 8086:
architecture, concept of segmented memory, Addressing
modes, Instruction set, Programming techniques, Interrupt
Structure;
Digital Circuits: Boolean algebra; minimization of Boolean
functions; logic gates, Digital IC families (DTL, TTL, ECL, MOS,

CMOS). Combinational circuits; arithmetic circuits, Code
converters, Multiplexers and decoders. Sequential circuits;
Latches and flip-flops, Counters and shift registers.
UNIT -IV
Electromagnetism: Gradient, Divergence and curl; Gauss' and
Stroke' theorems, Maxwell's equations: differential and integral
forms. Wave equation. Pointing vector. Transmission lines:
Characteristics impedance;
Communication System: Analog and Digital Communication
systems. AM, FM, PM modulation and demodulation. Fourier
analysis of signals amplitude, Phase and power spectrum,
Autocorrelation and cross-correlation and their Fourier
transform. Super-heterodyne receivers. Sampling theorem.
Pulse code modulation (PCM), delta modulation (DM). Digital
modulation techniques (ASK, PSK, FSK, QAM). Matched filter
and probability of error.
UNIT-V
Waveguides: Modes in rectangular waveguides; Boundary
conditions; Cut-Off frequencies; Dispersion relations.
Antennas: Dipole antennas; Antenna arrays; Radiation pattern;
Reciprocity theorem; Antenna gain.

PHARMACEUTICAL SCIENCES
(Code No. GKV - 124)

Note :

(i) Paper setter shall set 50 questions from the
syllabus and each question shall carry one mark.

(ii) Normally  ten questions should be set from each
unit  of the prescribed syllabus for RET.

UNIT -I

Natural Products: Pharmacognosy & Phytochemistry -
Chemistry, tests, isolation, characterization and estimation
of phytopharmaceuticals belonging to the group of Alkaloids,
Glycosides, Terpenoids, Steroids, Bioflavanoids, Purines,
Guggul lipids. Pharmacognosy of crude drugs that contain
the above constituents. Standardization of raw materials and
herbal products. WHO guidelines. Quantitative microscopy
including modern techniques used for evaluation.
Biotechnological principles and techniques for plant
development, Tissue culture.

Unit-II
Pharmacology: General pharmacological principles including
Toxicology. Drug interaction. Pharmacology of drugs acting
on Central nervous system, Cardiovascular system, Autonomic
nervous system, Gastro intestinal system and Respiratory



system. Pharmacology of Autocoids, Hormones, Hormone
antagonists, chemotherapeutic agents including anticancer
drugs. Bioassays, Immuno Pharmacology. Drugs acting on
the blood & blood forming organs. Drugs acting on the renal
system.
Clinical Pharmacy: Therapeutic Drug Monitoring Dosage
regimen in Pregnancy and Lactation, Paediatrics and
Geriatrics. Renal and hepatic impairment. Drug - Drug
interactions and Drug - food interactions, Adverse Drug
reactions. Medication History, interv iew and Patient
counselling.
Unit-III
Medicinal Chemistry: Structure, nomenclature, classification,
synthesis, SAR and metabolism of the following category of
drugs, which are official in Indian Pharmacopoeia and British
Pharmacopoeia. Introduction to drug design. Stereochemistry
of drug molecules. Hypnotics and Sedatives, Analgesics,
NSAIDS, Neuroleptics, Antidepressants, Anxiolytics,
Anticonvulsants, Antihistaminics, Local Anaesthetics, Cardio
Vascular drugs - Antianginal agents Vasodilators, Adrenergic
& Cholinergic drugs, Cardiotonic agents, Diuretics,
Antiypertensive drugs, Hypoglycemic agents, Antilipedmic
agents, Coagulants, Anticoagulants, Antiplatelet agents.
Chemotherapeutic agents-Antibiotics, Antibacterials,
Sulphadrugs. Antiprotozoal drugs, Antiviral, Antitubercular,
Antimalarial, Anticancer, Antiamoebic drugs. Diagnostic
agents.Preparation and storage and uses of off icial
Radiopharmaceuticals, Vitamins and Hormones.Eicosanoids
and their application.

Unit-IV
Pharmaceutics: Development, manufacturing standards Q.C.
limits, labeling, as per the pharmacopoeal requirements.
Storage, manufacturing and characterization of different dosage
forms and novel drug delivery systems. Biopharmaceutics and
Pharmacokinetics and their importance in formulation.
Formulation and preparation of cosmetics - lipstick, shampoo,
creams, nail preparations and dentifrices. Pharmaceutical
calculations.
Pharmaceutical Jurisprudence: Drugs and cosmetics Act
and rules with respect to manufacture, sales and storage.
Pharmacy Act.  Pharmaceutical ethics, Patent Act, Copyright
Act
Microbiology: Principles and methods of microbiological
assays of the Pharmacopoeia. Methods of preparation of official
sera and vaccines. Serological and diagnostics tests.
Applications of microorganisms in Bio Conversions and in
Pharmaceutical industry.
Unit-V
Biochemistry: Biochemical role of hormones, Vitamins,
Enzymes, Nucleic acids, Bioenergetics. General principles
of immunology. Immunological. Metabolism of carbohydrate,
lipids, proteins. Methods to determine, kidney & liver function.
Lipid profiles.
Pharmaceutical Analysis: Principles, instrumentation and
applications of the following: Absorption spectroscopy (UV,
visible & IR). Fluorimetry, Flame photometry, Potentiometry.
Conductometry and Polarography. Pharmacopoeial assays.
Principles of NMR, ESR, Mass spectroscopy.X-ray diffraction
analysis and different chromatographic methods.
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ECONOMICS 
 

UNIT - I Micro-Economic: Demand and Supply, Consumer behavior under 

conditions of uncertainty, Theory of Production and Costs, Market 

Structure : Perfect Competition, Monopoly, Monopolistic Competition, 

Oligopolies. Factor Pricing Analysis. Indifference curve analysis. Macro-

Economics : National Income : Concepts and Measurement, Inflation and 

Phillips Curve Analysis, IS-LM Model Approach. Concept of investment 

multiplier, Theories of investment and accelerator. 

 

UNIT - II International Economics and Public Finance : Theory of International 

Trade, Exchange Rate, Theory and Concept, Gain from Trade, Terms of 

Trade, Trade Barriers, GATT, WTO, IMF and Word Bank, Role of the 

Government in Economic activity - Allocation, distribution and stablization 

functions, The Public Budgets - Kinds of Budgets, difference concepts of 

budget deficits; Budgets of the Union Government in India. Public 

expenditure, Public Dept and its management, GST. Public Revenue. Cost 

Benefit Analysis. 

 

UNIT - III Growth and Development : Economic Growth and Economic 

Development, Theories of Economic Development : Adam Smith, 

Ricarodo, Marx, Schumpeter, Rostow, Balanced and Unbalanced growth, 

Big Pushapproach. Model of Economic Growth : Harrod-Domar, Solow. 

Indicators of Economic Development : Physical Quality of Life Index 

(PQLI), Human Development Index (HDI), Gender Development Indices 

(GDI). 

 

UNIT - IV Environmental Economics and Demography : Environment and Public 

Goods, Role of state in environmental progress, Valuation of 

Environmental Goods, Concepts and Measures : Fertility, Morbidity, 

Mortality, Migration, Age Structure, Demographic Dividend. Agriculture 

Economics, Role of Agriculture in Indian Economy, Interrelationship 

between agriculture and industry. Agriculture Pattern and Structure of 

Growth, Major Challenges, Industry Pattern and Structure of Growth, 

Major Challenges, Rural and Urban Development - Issue and Challenges. 

 

UNIT - V Indian Economy : Meaning, Nature, Structure and Characteristics; Foreign 

Direct Investment (FDI), Multinational Corporation (MNCs), Foreign 

Exchange Regulatory Act (FERA), Centre-State Financial Relationship; 

National Institution of Transforming India (NITI Aayog), National 

Development Council (NDC), Developing Grass Root Organization for 

Development : Panchayatiraj; Montary and Fiscal Policy. Economy of 

Uttarakhand.  


