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 AUTOMOBILE ENGINEERING  

 
Engineering materials, stress- strain behavior of metals and alloys; heat treatment, Manufacturing – Casting, 

Metal Forming, Welding, Powder metallurgy. Non-traditional Machining processes, CAD-CAM, CIM, 

Robotics, Metrology and Inspection, Engineering mechanics, Kinematics and dynamics, Fluid mechanics, 

Thermodynamics, heat transfer, I.C. Engines, Automotive design, Automotive transmission, Chassis, 

Vehicle body, Emissions and pollution control, Automotive air conditioning, Vehicle electrical and electronic 

system, Electric and hybrid vehicles, Vehicle coating and corrosion, Vehicle ergonomics, Automotive 

maintenance, Fault diagnosis and trouble-shooting, Quality management, Statistical quality control, Lean, 

Six sigma, Reliability. Product Development, Concurrent engineering; Quality function deployment, 

Industrial Engineering and Operations Management. 

 

 CIVIL ENGINEERING  

 

Engineering Mechanics: System of Coplanar Forces, Centroid and Moment of Inertia, Friction, 

Kinematics of a particle, Kinematics of rigid bodies, Momentum and Energy principles. 

Fluid mechanics: Fluid statics, Pressure measurement, Buoyancy & floatation, Fluid kinematics, 

Flow measurement, Orifices, Mouth pieces, Notches, Weirs, Flow through pipes, Laminar flow & 

Turbulent flow, Boundary layer theory, Flow through channels. 

Structural Analysis: Shear force and bending moment diagrams, Simple Stresses and strains, Shear 

stresses in beams, Principal stresses and strains, Direct and bending stresses, Columns and struts, 

Thin cylinders. Fixed beams, Continuous beams, Moving loads, Influence lines, Strain energy, 

Columns, Three-hinged arches, Two-hinged arches, Suspension bridges. 

Concrete Technology: Cement, Aggregates, Water, Admixtures, Fresh concrete, Properties of 

hardened concrete, Concrete mix design. 

Structural Design Concrete Structures: Basic Working stress and Limit state design concepts, 

Analysis for ultimate load capacity. Design of members subjected to flexure, Shear, compression 

and torsion by Limit State methods. Basic elements of pre-stressed concrete, Analysis of beam 

sections at transfer and service loads. 

Steel Structures: Analysis and design of tension and compression members, Beams and beam-

columns, Column bases. Connections- simple and eccentric, Beam-column connections, plate 

girders and trusses. Plastic analysis of beams and frames. 
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Geotechnical Engineering Soil Mechanics: Structure of soil, Three-phase System, Index properties 

of soils, Classification of soils, Permeability of soils, Compressibility, Compaction, Shear strength, 

Exploration and in-situ soil measurements. 

Foundation Engineering: Sub-surface investigations- Scope, Drilling bore holes, Sampling, 

Penetration tests, Plate load test. Foundation types-, Pile types, Dynamic & static formulae, Load 

capacity of piles in sands & clays, Negative skin friction. 

Water Resources Engineering Hydrology, Precipitation, Infiltration, Evaporation and 

evapotranspiration, Run-off, Hydrographs, Floods, Ground water hydrology, Irrigation 

Environmental Engineering Water Supply Engineering: Introduction to water supply, Quality of 

water, Sources of water, Raw water conveyance, Treatment of water, Distribution of water Sanitary 

Engineering: Sewage and sewerage, Sewer design, Sewer appurtenances, Sewer pump Air 

Pollution: Types of pollutants – their sources and impact, Air pollution meteorology, Air pollution 

control, Air quality standards and limits. 

Transportation Engineering Geometric design of highways, Testing and specifications of paving 

materials, Design of flexible and rigid pavements. 

Traffic characteristics: Theory of traffic flow, Intersection design, Traffic signs and Signal design, 

Highway capacity. 

Surveying Measurement of horizontal distances, Chain surveying, Measurement of angles, 

Measurement of elevations, Theodolite surveying, Tacheometric surveying, Curves, Hydrographic 

surveying. 
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   COMPUTER SCIENCE AND INFORMATION TECHNOLOGY (CSE, CCE & IT)   

 

Set Theory & Algebra: Sets; Relations; Functions; Groups; Partial Orders; Lattice; Boolean 

Algebra. 

Digital Logic: Logic functions, Minimization, Design and synthesis of combinational and sequential 

circuits; Number representation. 

Computer Organization and Architecture: Machine instructions and addressing modes, ALU and 

data-path, CPU control design, Memory interface, I/O interface (Interrupt and DMA mode), 

Instruction pipelining, Cache and main memory, Secondary storage, 8085 microprocessor. 

Programming and Data Structures: Programming in C/C++; Functions, Recursion, Parameter 

passing, Scope, Binding; Abstract data types, Arrays, Stacks, Queues, Linked Lists, Trees, Binary 

search trees, Binary heaps. 

Algorithms: Divide & conquer, Branch & bound, Dynamic programming, Greedy techniques, NP-

Hard & NP Complete. 

Theory of Computation: Regular languages and finite automata, Context free languages and Push-

down automata. 

Compiler Design: Lexical analysis, Parsing, Syntax directed translation. 

Operating Systems: Processes, threads, Inter-process communication, concurrency, Semaphores, 

Synchronization, Deadlock, CPU scheduling, Memory management and virtual memory, File 

systems, I/O systems, protection and security. 

Databases: ER-model, Database design (integrity constraints, normal forms), Query languages 

(SQL). Information Systems and Software Engineering: information gathering, requirement and 

feasibility analysis, data flow diagrams, process specifications, input/output design, process life 

cycle, planning and managing the project, design, coding, testing, implementation, maintenance. 

Computer Networks: ISO/OSI stack, LAN technologies (Ethernet), Flow and error control 

techniques, TCP/UDP and sockets, IP(v4), Application layer protocols, Basic concepts of hubs, 

switches, gateways, and routers. Network security – basic concepts of public key and private key 

cryptography, digital signature, firewalls. 
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 ELECTRICAL ENGINEERING  

 

Electric Circuits and Networks: Network graph, Node and Mesh analysis, Transient response of 

DC and AC networks, Time Domain & Frequency Domain Analysis using Laplace and Fourier 

Transformations. 

Network Theorems: Thevenin’s, Norton’s, Superposition and Maximum Power Transfer 

Theorems, Star-Delta Transformations, Source Transformation. Analysis of Two-port networks: H, 

Y, Z and ABCD parameters representations. Magnetic Circuits. Single phase and Three phase 

circuits. 

Power Systems: Basic concepts of Generation, Transmission and Distribution of Electrical Power, 

Models and Representation of Power System components; Synchronous Machines, Transformers, 

Transmission Lines etc. Per Unit Representations, Symmetrical Components, Fault Analysis (LG, 

LLG, LL, LLLG faults), Bus impedance and Admittance Matrices, Load Flow Analysis and Solution 

Techniques, Voltage Control, Reactive Power Compensation and Power Factor Correction, 

Economic Operation, Power System Stability – Angle and Voltage Stability, HVDC Transmission 

and FACTS Devices, Protection Systems - Relays and Circuit Breakers. 

Electrical Machines: Single and Three Phase Transformer – Equivalent circuit, Phasor diagram, 

tests, regulation and efficiency, parallel operation; Auto-transformer; Energy conversion principles; 

DC machines – types, windings, generator characteristics, armature reaction and commutation, 

starting and speed control of motors; Single & Three Phase Induction Motors – principles, types, 

performance characteristics, starting and speed control; Synchronous Machines – construction, 

performance, regulation and parallel operation of generators, motor starting, characteristics and 

applications. 

Power Electronics and Drives: Semiconductor Power Diodes, Transistors, Thyristors, Triacs, 

GTOs, MOSFETs and IGBTs – static characteristics and principles of operation; Triggering circuits; 

Phase control rectifiers; bridge converters – fully controlled and half controlled; principles of 

choppers and inverters; Basis concepts of adjustable speed dc and ac drives. 

Control Systems: Principles of Open Loop and Feedback; Transfer Function; Block Diagrams; 

Steady-State Errors; Routh and Nyquist Techniques; Bode Plots; Root loci; Lag, Lead and Lead-lag 

compensation; State Space Model; State Transition Matrix, Controllability and Observability. 
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Signals and Systems: Representation of continuous and discrete-time signals; shifting and scaling 

operations; Linear, Time-invariant and causal systems; Fourier series representation of continuous 

periodic signals; Sampling Theorem; Fourier, Laplace and Z transforms. 

Engineering Mathematics: Matrix Algebra, Vector Calculus, Fourier series, Differential equations 

-linear and nonlinear. Partial Differential Equations, Probability and Statistics, Numerical Methods, 

Solutions of Non-linear algebraic equations, single and multi-step methods for differential equations. 

Transform Theory - Fourier transform, Laplace transform, Z-transform. 

 

 ELECTRONICS & COMMUNICATION ENGINEERING (ECE)  

 

Network graphs: matrices associated with graphs; incidence, fundamental cut set and fundamental 

circuit matrices. Energy bands in silicon, intrinsic and extrinsic silicon. 

Carrier transport in silicon: diffusion current, drift current, mobility, and resistivity. Generation 

and recombination of carriers, PN junction diode, Zener diode, tunnel diode, BJT, JFET, MOS 

capacitor, MOSFET, LED, PIN and avalanche photo diode, Basics of LASERs. Small Signal 

Equivalent circuits of diodes, BJTs, MOSFETs and analog CMOS. Simple diode circuits, clipping, 

clamping, rectifier. Biasing and bias stability of transistor; FET amplifiers. Amplifiers: Boolean 

algebra, minimization of Boolean functions; logic gates; Definitions and properties of Laplace 

transform continuous-time and discrete-time Fourier series, continuous-time and discrete-time 

Fourier Transform. 

Digital modulation schemes: amplitude, phase and frequency shift keying schemes (ASK, PSK, 

FSK), TDMA, FDMA and CDMA and GSM. 

Elements of vector calculus: divergence and curl; Gauss’ and Stokes’ theorems, Maxwell’s equations: 

differential and integral forms, wave equation, Poynting vector. 

Plane waves: propagation through various media; reflection and refraction; phase and group velocity; 

skin depth. 

Transmission lines: characteristic impedance; impedance transformation; Smith chart; impedance 

matching; S parameters, pulse excitation. 

Waveguides: modes in rectangular waveguides; boundary conditions; cut-off frequencies; 

dispersion relations. Basics of propagation in dielectric waveguide and optical fibers. 
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Basics of Antennas: parameters, array antennas, measurements; frequency band, microwave 

components, TWT, Gun diode, different types of radar, radar antennas, radar range equation. 

 

 MECHANICAL ENGINEERING  

 

Metal Casting: Design of patterns, moulds and cores; solidification and cooling; riser and gating 

design, design considerations. 

Forming: Plastic deformation and yield criteria; fundamentals of hot and cold working processes; 

load estimation for bulk and sheet metal forming processes; principles of powder metallurgy. 

Joining: Physics of welding, brazing, and soldering; adhesive bonding; design considerations in 

welding. 

Machining and Machine Tool Operations: Mechanics of machining, single and multi-point 

cutting tools, tool geometry and materials. 

Fluid Mechanics: Fluid properties; fluid statics, manometry, buoyancy; control-volume analysis of 

mass, momentum, and energy; Bernoulli’s equation; viscous flow of incompressible fluids; 

boundary layer; elementary turbulent flow; flow through pipes, head losses in pipes, bends etc. Heat-

Transfer: Modes of heat transfer; dimensionless parameters in free and forced convective heat 

transfer, various correlations for heat transfer in flow over flat plates and through pipes; thermal 

boundary layer; effect of turbulence; radiative heat transfer, black and grey surfaces, shape factors, 

network analysis; heat exchanger performance, LMTD and NTU methods. Thermodynamics: 

Thermodynamic system and processes; Carnot cycle. Irreversibility and availability; behavior of 

ideal and real gases, properties of pure substances, calculation of work and heat in ideal processes; 

analysis of thermodynamic cycles related to energy conversion. Engineering Mechanics: Free body 

diagrams and equilibrium; trusses and frames; virtual work; kinematics and dynamics of particles 

and of rigid bodies in plane motion. 

Strength of Materials: Stress and strain, stress-strain relationship and elastic constants, Mohr’s 

circle for plane stress and plane strain, thin cylinders; shear force and bending moment diagrams; 

bending and shear stresses. 

Theory of Machines: Displacement, velocity and acceleration analysis of plane mechanisms; 

dynamic analysis of slider-crank mechanism; gear trains; flywheels. 
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Production Planning and Control: Forecasting models, aggregate production planning, 

scheduling, materials requirement planning. 

Inventory Control: Deterministic and probabilistic models; safety stock inventory control systems. 

Operations Research: Linear programming, simplex and graphical method, transportation model, 

assignment model, network flow models, simple queuing models, PERT and CPM. Supply Chain 

Management. 

 

 MECHATRONICS ENGINEERING  

 

Design Of Robotic Components: Motion control analysis of actuators, Control parameters and 

system objectives, Motion control algorithms, Architecture of intelligent machines, Homogenous 

transformations. 

Intelligent Controllers: Single layer feed forward networks, multilayer feed forward networks, 

single layer feedback networks, multilayer feedback networks, Fuzzy control, Stability Analysis of 

Control Systems; time domain specifications for second order systems, Steady state errors, 

Frequency domain analysis, Stability analysis, Routh Hurwitz criterion, Root locus plots, Nyquist 

criterion 

Numerical Analysis: Mathematical modeling of Engineering problems, Roots of equations, Linear 

Algebraic Equations, Numerical differentiation and Integration, Numerical solutions to differential 

equations. 
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BIOTECHNOLOGY AND CHEMICAL ENGINEERING 
 

Engineering Mathematics: Linear Algebra, Matrix algebra, Systems of linear equations, Eigen 

values and eigenvectors. Differential equations: First order equations (linear and nonlinear), Higher 

order linear differential equations with constant coefficients, Cauchy’s and Euler’s equations, Initial 

and boundary value problems, Laplace transforms, Solutions of one-dimensional heat and wave 

equations and Laplace equation. 

Statistics: Mean, median, mode and standard deviation, Random variables, Poisson, Normal and 

Binomial distributions, Linear regression analysis. 

Numerical Methods: Numerical solutions of linear and non-linear algebraic equations. Integration by 

trapezoidal and Simpson’s rule. Single and multi-step methods for numerical solution of differential 

equations 

Process Calculations and Thermodynamics: Steady and unsteady state mass and energy balances 

including multiphase, multi-component, reacting and non-reacting systems. Use of tie components; 

recycle, bypass and purge calculations; Gibb’s phase rule and degree of freedom analysis. First and 

Second laws of thermodynamics. Applications of first law to close and open systems. Second law and 

Entropy. Thermodynamic properties of pure substances: Equation of State and residual properties, 

properties of mixtures: partial molar properties, fugacity, excess properties and activity coefficients; 

phase equilibria: predicting VLE of systems; chemical reaction equilibrium. 

Fluid Mechanics: Fluid statics, Newtonian and non-Newtonian fluids, shell-balances including 

differential form of Bernoulli equation and energy balance, Macroscopic friction factors, flow 

through pipeline systems, flow meters, pumps and compressors, elementary boundary layer theory, 

flow past immersed bodies including packed and fluidized beds. 

Heat Transfer: Steady and unsteady heat conduction, convection and radiation, thermal boundary 

layer and heat transfer coefficients, boiling, condensation and evaporation; types of heat exchangers 

and evaporators and their process calculations. Design of double pipe, shell and tube heat exchangers, 

single and multiple effect evaporators. 

Mass Transfer: Fick’s laws, molecular diffusion in fluids, mass transfer coefficients, film, 

penetration and surface renewal theories; momentum, heat and mass transfer analogies; stage-wise 

and continuous contacting and stage efficiencies; HTU & NTU concepts; design and operation of 

equipment for distillation, absorption, leaching, liquid-liquid extraction, drying, humidification, 

dehumidification and adsorption. 

CHEMICAL ENGINEERING 
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Chemical Reaction Engineering: Theories of reaction rates; kinetics of homogeneous reactions, 

interpretation of kinetic data, single and multiple reactions in ideal reactors, non-ideal reactors; 

residence time distribution, single parameter model; non-isothermal reactors; kinetics of 

heterogeneous catalytic reactions; diffusion effects in catalysis. 

 

BIOTECHNOLOGY 

General Biology: Biomolecules, basic concepts and regulation of metabolism of biomolecules; 

Photosynthesis, Enzymes, Enzyme inhibition. Bacterial classification and diversity; Microbial 

Ecology and interactions; Viruses - structure and classification; Methods in microbiology; Microbial 

growth and nutrition; Nitrogen fixation; Microbial diseases and host-pathogen interactions; 

Antibiotics and antimicrobial resistance. Immunology: Innate and adaptive immunity, humoral and 

cell mediated immunity; Antibody structure and function; Molecular basis of antibody diversity; T 

cell and B cell development; Antigen-antibody reaction; Complement; Primary and secondary 

lymphoid organs; Major histocompatibility complex (MHC); Antigen processing and presentation; 

Polyclonal and monoclonal antibody; Regulation of immune response; Immune tolerance; 

Hypersensitivity; Autoimmunity; Graft versus host reaction; Immunization and vaccines. 

Genetics, Cellular and Molecular Biology: Mendelian inheritance; Gene interaction; 

Complementation; Linkage, recombination and chromosome mapping; Extra chromosomal 

inheritance; Microbial genetics - transformation, transduction and conjugation; Horizontal gene 

transfer and transposable elements; Chromosomal variation; Genetic disorders; Population genetics; 

Epigenetics; Selection and inheritance; Adaptive and neutral evolution; Genetic drift; Species and 

speciation. Prokaryotic and eukaryotic cell structure; Cell cycle and cell growth control; Cell-cell 

communication; Cell signaling and signal transduction; Post-translational modifications; Protein 

trafficking; Cell death and autophagy; Extra-cellular matrix. Molecular structure of genes and 

chromosomes; Mutations and mutagenesis; Regulation of gene expression; Nucleic acid - replication, 

transcription, splicing, translation and their regulatory mechanisms; Non-coding and micro RNA; 

RNA interference; DNA damage and repair. 

Plant, Animal and Microbial Biotechnology: Totipotency; Regeneration of plants; Plant growth 

regulators and elicitors; Tissue culture and cell suspension culture system - methodology, kinetics of 

growth and nutrient optimization; Production of secondary metabolites; Hairy root culture; Plant 

products of industrial importance; Artificial seeds; Somaclonal variation; Protoplast, protoplast fusion 

- somatic hybrid and cybrid; Transgenic plants - direct and indirect methods of gene transfer 

techniques; Selection marker and reporter gene; Plastid transformation. Animals: 
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Culture media composition and growth conditions; Animal cell and tissue preservation; Anchorage 

and non anchorage dependent cell culture; Kinetics of cell growth; Micro & macro-carrier culture; 

Hybridoma technology; Stem cell technology; Animal cloning; Transgenic animals; Knockout and 

knock-in animals. Microbes: Production of biomass and primary/secondary metabolites - Biofuels, 

bioplastics, industrial enzymes, antibiotics; Large scale production and purification of recombinant 

proteins and metabolites; Clinical-, food- and industrial- microbiology; Screening strategies for new 

products. 

Recombinant DNA technology and Other Tools in Biotechnology: Recombinant DNA technology: 

Restriction and modification enzymes; Vectors, Gene isolation and cloning, strategies for production 

of recombinant proteins; Transposons and gene targeting; Molecular tools such as PCR, labelling and 

sequencing, blotting, DNA fingerprinting, RAPD, RFLP; Site-directed mutagenesis; Gene transfer 

technologies; CRISPR-Cas; Biosensing and biosensors. Analytical tools: Principles of microscopy, 

and spectroscopy, Enzymatic assays, Immunoassays. Computational tools: Bioinformatics resources 

and search tools; Sequence and structure databases; Sequence analysis - sequence file formats, scoring 

matrices, alignment, phylogeny; Genomics, proteomics, metabolomics; Gene prediction; Functional 

annotation; Secondary structure and 3D structure prediction; Knowledge discovery in biochemical 

databases; Metagenomics; Metabolic engineering and systems biology. 

 

 

 ARCHITECTURE  

 

Advanced Building Technologies: Evolution of building technology and advancements Passive 

building technologies, Construction technology and lean construction Building management system 

(BMS) 

Climatic Design: Climate responsive settlements, Design considerations in different climatic zones. 

Disaster Management: Hazard, Risk, Vulnerability, Disaster and Disaster Management. Types of 

Disasters: Hazard and vulnerability profile of India. 

Ecology and Landscape Design: Eco- System and development activities, settlement patterns, 

Conservation of ecological balance. Introduction to landscape design, types of landscapes and their 

characteristics, linkages with nature and built environment. Elements and materials of landscapes, 

characteristics of various types of plants, topography and their suitability of landscaping. Landscape 

conservation 



FACULTY OF SCIENCE, TECHNOLOGY AND ARCHITECTURE (FoSTA) 

SYLLABUS – Ph.D. ENTRANCE EXAMINATION 

11 | P a g 

 

 

 

High Rise Buildings: Introduction, high rise buildings in urban environment, physical planning 

considerations, space planning and design standards, buildings byelaws and codes. Structural 

systems and services. 

History of Architecture: Development of architecture in India from the earliest times up to the end 

of the fourteenth century. Characteristic styles of modern architecture up to First World War. 

Characteristic styles of modern architecture after the Second World War. Contributions made by 

pioneers and notable architects 

Conservation of Heritage Buildings & Monuments: Defining Heritage – Cultural value and 

Cultural capital – Terminologies, Attitude and Approaches to conservation. Various criteria for 

listing buildings, Use and structural issues of historic buildings, Explore legislation for the heritage 

from an international perspective, Role of various Agencies and Bodies that promote conservation 

Human Settlements: Physical form, structure, socio cultural and political aspects, growth and decay 

of settlements during ancient, medieval and Renaissance periods, Industrial evolution and its 

impacts, Utopian concepts in settlement planning , Contemporary issues. Project Management: 

Introduction to project management, probability theory and its application in construction, planning 

and project management 

Sustainable Architecture: Concepts and Context, Factors in Sustainable Design, Design Precedents 

from a Sustainability Perspective, Re-adapting a Language of Sustainable Design, Green building 

movement. 

 

 FINE ARTS  

 

Art and Aesthetics: General principles of Indian art, art & beauty, six limbs of Indian painting 

(Shadanga), Rasa theory and their relevance in understanding art making and viewing. 

Compositional aspect of art, perspective, form and content. 

Western approaches- Theories of Plato, Aristotle, Vasari, Reynolds, Croce, Tolstoy etc. Writing by 

artists and manifestos of modern art movements. Implication of theories of Semiotics, Structuralism, 

Post Structuralism, Post-Modernism and Feminism on Art thinking and writing. 



FACULTY OF SCIENCE, TECHNOLOGY AND ARCHITECTURE (FoSTA) 

SYLLABUS – Ph.D. ENTRANCE EXAMINATION 

12 | P a g 

 

 

 

Art History: 

Indian Paintings: Formal & stylistic aspects of pre-historic, Ajanta-Ellora Caves, Manuscript 

paintings (Indian & western), Mughal school, Rajasthani school, Pahari school, Bengal school, 

company school, Bazar painting. 

Contemporary & Modern artists, Progressive artists’ groups in Calcutta, Madras, Bombay and Delhi. 

Indian Art in 1960’s and 70’s with contributions of artists in paintings, sculptures, printmaking, 

murals, commercial art etc. 

Western Art: Greek, Roman, Early Christian, Byzantine, Gothic, Renaissance, Baroque, Neo 

Classicism, Romanticism, Realism, Impressionism, Post Impressionism, Symbolism, Fauvism, 

Cubism, Expressionism, Dadaism, Surrealism, Expressionism, Op-Art, Pop Art and minimalism. 

Fine Art Techniques and Technology: 

Traditional and modern mediums and materials in making visual arts: Painting, Sculpture, Print 

Making, Mural, Graphic Design, Visual Communication and Advertising. Inventions, adaptations 

and developments of these mediums and materials from pre-historic period to modern day. 

Different way of handling of color pigments (like Impasto, glazing, drip) etching, relief, surface 

printing, fresco, etc. 

Modern process including Graphic Design, Computer Graphics, Advertising Media’s & Mediums, 

Photography, Visual Communication tools like Posters, Scripts, Indian Cinema, Printing & 

Designing. 

Fundamentals of Visual Art: Elements of Design, Principles of Design, Laws of Gestalt (Gestalt 

Theory) 

Art of Advertising: History of Advertising, Effects of Industrial Revolution, World War I & II. 

Introduction to Advertising, Publicity, Advertising and Marketing Plan, Consumer Behavior, 

Evaluation of different types of media, Advertising Agency, Campaign Planning, Advertising as a part 

of Integrated Marketing Communications, Advertising Objectives and Goals, Advertising Research 

and Testing, Advertising ethics. 
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Communication Research: Nature and characteristics of research, definition and elements, Role, 

function, scope and importance of communication research, survey method, observation method, 

case studies, and content analysis, Tools and methods of data collection - media sources, books, 

questionnaire and schedules. 

Market Research, Motivation Research, Role, function, scope and importance of communication 

research. survey method, observation method, case studies, and content analysis. 

Methods of Production: Letterpress, Lithography and Offset, Reproduction, Planning and 

Prototype 

Visualization: Invention of Advertising Ideas, Picture vs. Words Communication, Visual 

Communication Concept, Visual Language – Syntactic, Critical Study of Visual Elements. 

Development of Media: Early communication systems in India. Traditional and Folk Media, Role 

of media in social, political and economic development, Technological innovations. Birth of Cinema 

in the World and in India, Film as an agent of social change in Independent India. Evolution of 

Parallel Cinema, Commercialization of Cinema in India. 
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FASHION DESIGN 

 

Historic costumes: Theories of clothing, costumes of Egypt, Greece, Rome, England, France. 

Indian costumes from ancient period to present time, regional costumes of India. 

Historic textiles of India: Woven, printed, dyed, embroidered and painted with reference to used 

fibers, colors, motifs and techniques. 

Fashion dynamics: Fashion terminologies, fashion cycle, fashion theories, fashion adoption, 

fashion forecasting and factors affecting fashion. Elements and principles of design and its 

application to apparel. 

Pattern making: Drafting, draping and flat pattern making techniques, pattern alteration and dart 

manipulation techniques. 

Body measurements: Procedure, need, figure types and anthropometry. 

Equipment and tools used for manufacturing garments: Types of machines used and their parts. 

Advancements and attachments used for sewing machine. 

Apparel manufacturing: Terminology, seams, techniques and machines used, process of fabric to 

apparel manufacture. 

Apparel Quality testing: Quality standards and specification, Quality parameters and defects of 

fabrics and garments. 

Textile terminologies: Fibre, yarn, weave, fabric etc., classification of fibers, yarns and weaves, 

Identification of fibres and weaves. 

Types of fabrics: Woven, knitted and non-woven. Their properties and end use. 

Textiles finishes: Classification, processing and purposes of finishes. 

Dyeing and printing: Classification, method of block printing, tie and dye, batik, roller printing, 

screen printing, discharge, heat transfer printing and digitized printing. 

Merchandising: Fundamentals of merchandising, responsibilities of the merchandiser, 

merchandise planning: target markets, market segmentations and marketing research. 

Visual Merchandising: Elements and functions of Visual Merchandising. 
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CHEMISTRY 

Organic Chemistry Carbonium ions, carbanions, carbenes, nitrenes, radicals and arynes, 

Reactive intermediates, Nucleophilic, Electrophilic, Radical substitution, Addition and 

Elimination reactions. Barton, Baeyer-villigier, Birch, Chichibabin, Clemmensen Diels-alder, 

Friedel crafts, Hoffmann, Hofmann-Loffler-Freytag, Hydroboration, Lossen, Mannich, 

Michael addition, Meerwein-Ponndorf-Verley, Perkin, Grignard, Reimer-Tiemann, 

Reformatsky, Storkenamine, Wittig, Wolff-Kishner. Oppenaur oxidations, Robinson 

annulations, Routine functional group transformations and inter-conversions of simple 

functionalities, Aldol, Clasien, Stobbe and Dieckmann, Schmidt, Condensations, Beckmann 

and Fries, Favorski, Curtius Rearrangements. Stereochemistry and Conformational Analysis: 

Pericyclic Reactions, Photochemistry, Dyes. 

Physical Chemistry: Basic principles and applications of quantum mechanics, Variational and 

perturbational methods. Basics of atomic structure, electronic configuration, shape of orbitals, 

hydrogen atom spectra. Theoretical treatment of atomic structures and chemical bonding. 

Chemical applications of group theory. Basic principles and application of spectroscopy – 

rotational, vibrational, electronic, Raman, ESR, NMR, Chemical thermodynamics, Phase 

equilibria, Statistical thermodynamics, Chemical equilibria, Electrochemistry, Chemical 

kinetics, Polymer chemistry, Solid State Chemistry, Colloids and surface phenomena, non-ideal 

systems 

Inorganic Chemistry: Chemical periodicity. Structure and bonding, Concepts of acids and 

bases, Chemistry of the main group elements and their compounds. Allotropy, synthesis, 

bonding and structure, Chemistry of transition elements and coordination compounds, Inner 

transition elements, Organometallic compounds, Cages and metal clusters, Analytical 

chemistry separation techniques. Spectroscopic electro- and thermo-analytical methods, 

Bioinorganic chemistry, Physical characterization of inorganic compounds by IR, Raman, 

NMR, EPR, Mössbauer, UV-, NQR, MS, electron spectroscopy and microscopic techniques. 

Nuclear chemistry. 

 

BIOSCIENCES 

 

Diversity of cell: Cell structure & organelles functions, Cell cycle, Cytoskeleton cell 

communication: Biomolecules: Amino acids, proteins, carbohydrates, lipids and enzymes. 

Nucleic acids structure and function: DNA replication, RNA synthesis, Protein synthesis and 

processing, Control of gene expression at transcription and translation level. Molecular 

mapping of genome and Recombinant DNA Technology. Immunology: Immune system and 

applications. Microbiology:  Microorganisms, microbial products such as drugs, acids, 

enzymes, growth curve and fermentation technology.  

Plant biotechnology: plant growth regulators, plant tissue culture and different culture 

techniques.  

Environmental science: ecosystem, pollution and different aspects of environment, Green 

revolution, Biodiversity and its conservation.  
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Animal physiology: Structure of different systems of animals (Human).  

Bio techniques: Chromatography, Electrophoresis, Spectroscopy and PCR. 

 

MATHEMATICS 

Analysis: Elementary set theory, finite, countable and uncountable sets, Real number 

system as a complete ordered field, Archimedean property, supremum, infimum. Sequences 

and series, convergence, limsup, liminf. Bolzano Weierstrass theorem, Heine Borel 

theorem. Continuity, uniform continuity, differentiability, mean value theorem.  

Linear 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  

Complex Analysis: Algebra of complex numbers, the complex plane, polynomials, Power 

series, transcendental functions such as exponential, trigonometric and hyperbolic 

functions. Analytic functions, Cauchy-Riemann equations. Contour integral, Cauchy’s 

theorem, Cauchy’s integral formula 

Ordinary Differential Equations (ODEs): 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, Green’s 

function.  

Partial Differential Equations (PDEs): Lagrange and Charpit methods for solving first 

order PDEs, Cauchy problem for first order PDEs. Classification of second order PDEs, 

General solution of higher order PDEs with constant coefficients, Method of separation of 

variables for Laplace, Heat and Wave equations.  

Numerical Analysis: Numerical solutions of algebraic equations, 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, Numerical 

differentiation and integration, Numerical solutions of ODEs using Picard, Euler, modified 

Euler and Runge-Kutta methods.  

Special Functions & Integral Transform: Gauss hypergeometric function and its 

properties, Integral representation, Linear and quadratic transformation formulas, 

Contiguous function relations, Integral representation, Legendre functions Pn(x) and Qn(x) 

and their properties. Bessel functions Jn(x). Laplace transform, Fourier Transforms  

Fluid Dynamics: Governing equations of fluid motion; streamline; velocity potential, path 

line, equation of continuity, Motion in two dimensions; stream function; complex potential; 

source; sink and doublet; image circle theorem, Viscous fluid, Stokes-Navier equations  

Discrete Mathematics: Set Theory, Types of relations on sets and their properties, 

Relational matrix and the graph of a relation, Partitions, Equivalence relations, Poset, Hasse 

diagram. Definitions & Classification of functions, Characteristic function of a set, Hashing 

functions, Recursive functions, Permutation functions. Discrete numeric function, Basic 

counting principles, Generating functions, Recurrence relations, Inclusion and exclusion 
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Linear Programming Problem: The Linear programming problem. Mathematical 

Formulation of thes Problem, Types of solutions, Linear programming in matrix notation. 

Some Exceptional Cases, General Linear Programming Problem Slack and Surplus 

Variables, Theory and application of the simplex method of solution of a linear 

programming problem, Charne's M-technique, The two-phase method, Duality, 

Transportation & Assignment Problems.  

 

STATISTICS 

Measures of central tendency and Dispersion: Raw and Central Moments, Skewness and 

Kurtosis. Analysis of Categorical data Consistency of categorical data, Independence and 

association of attributes  

Probability: Probability Distribution: Binomial, Poisson and Normal, Exponential. 

Sampling distributions: Student - t distributions, F- distribution, Fisher’s z – distribution 

and Chi-square distribution. Inter relations. Simple tests based on t, F, chi square and normal 

variate z.  

Sampling: Simple random sampling, Stratified Sampling, systematic sampling, PPS 

sampling, Multistage sampling and Double sampling.  

Use of supplementary information: Ratio, Regression, Difference and Product estimation. 

Inference: properties of good estimators, Neyman - Pearson lemma (with emphasis on the 

motivation of theory of testing of hypothesis) Uniformly most powerful test and sufficient 

statistics, power function.one and two-sided tests. Likelihood ratio test and its applications, 

asymptotic distribution of LR statistic and asymptotic power of LR tests. An optimum 

property of sufficient statistics. Elementary ideas of complete statistics, Completeness of 

sufficient statistics. Sequential analysis. Concept of ASN and OC functions. Wald's 

sequential probability ratio test and its OC and ASN functions.  

Design of Experiment: CRD, RBD, LSD, Factorial experiments: 22 -experiment, 23 -

experiment and 2n -experiment in 2k blocks per replicate. Confounding, Split-plot design. 

Incomplete Block Design, Balanced and Partially balanced incomplete block design, 

construction and analysis with and without recovery of intra-block information. Orthogonal 

Latin squares.  

Correlation and Regression: Simple, rank, Partial, Multiple correlation and regression, 

Testing of hypothesis, simple against simple.  

Time Series: Methods of measuring, linear trend, seasonal variations, Vital Statistics: 

Measures of fertility and Mortality. 
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PHYSICS 

 

Mathematical Methods of Physics: Eigenvalues and eigenvectors, linear ordinary differential 

equations, Special functions. Fourier series, Transforms, Elements of complex analysis, 

Elementary probability theory, random variables, Distributions, Green’s function, Partial 

differential equations, Elements of computational techniques, Tensors.  

Classical Mechanics: Newton’s laws, Central force motions, two body Collisions - scattering in 

lab and C.m. frames, Rigid body dynamics, Non-inertial frames and pseudo forces, Lagrangian and 

Hamiltonian formalism, small oscillations, normal modes, Special theory of relativity, Lorentz 

transformations, relativistic kinematics. 

Electromagnetic Theory: Laplace and Poisson equations, boundary value problems, Maxwell's 

equations in free space and linear isotropic media, Scalar/ vector potentials, gauge invariance, 

Dispersion relations in plasma, Lorentz invariance of Maxwell’s equations, Transmission lines and 

wave guides, Radiation- from moving charges and dipoles, Retarded potentials.  

Quantum Mechanics: Schrödinger’s equation and its applications for simple problems, 

Heisenberg uncertainty principle, Dirac notation, Motion in a central potential, angular momentum 

algebra, Hydrogen atom, Approximation methods, Fermi's golden rule, Pauli exclusion principle, 

Elementary theory of scattering, Klein-Gordon and Dirac equations.  

Thermodynamic and Statistical Physics: Laws of thermodynamics, Thermodynamic potentials, 

Maxwell relations, chemical potential, phase equilibria, micro- and macro-states, Micro-canonical, 

canonical and grand-canonical ensembles and partition functions, Free energy and its connection 

with thermodynamic quantities, Classical / quantum statistics, Bose and Fermi gases, 

Diamagnetism, Para magnetism, and ferromagnetism, Bose-Einstein condensation, Diffusion 

equation, Nonequilibrium processes.  

Electronics and Experimental Methods: Semiconductor devices, frequency dependence and 

application, Opto-electronic devices, Operational amplifiers and their applications, Digital 

techniques and applications, Microprocessor and microcontroller basics.  

Atomic & Molecular Physics: Spectrum of He and alkali atoms, LS & JJ couplings, Zeeman, 

Paschen-Bach & Stark effects, E.S.R. and N.M.R., chemical shift, Frank-Condon principle, Born-

Oppenheimer approximation, Diatomic molecules, spectra, Lasers.  

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, Hall effect, Periodic potential, Type-

I and type-II superconductors, Josephson junctions, Super fluidity, Defects and dislocations.  

Nuclear and Particle Physics: Binding energy, semi empirical mass formula, liquid drop model, 

Nature of the nuclear force, form of nucleon-nucleon potential, charge-independence and charge-

symmetry of nuclear forces, Deuteron problem, Shell structure, single-particle shell model, 

Rotational spectra, Fission and fusion, Classification of fundamental forces, Quark model, C, P, 

and T invariance, Weak interactions. 


