
Screening Test Syllabi for the Post of Assistant Professor 
 

Subject : Business Studies                                          

   

Unit – I  

  

Management – Concept, Process, Theories and Approaches, Management Roles 

and Skills  

  

Functions – Planning, Organizing, Staffing, Coordinating and Controlling.  

  

Communication – Types, Process and Barriers.  

  

Decision Making – Concept, Process, Techniques and Tools  

Organisation Structure and Design – Types, Authority, Responsibility, 

Centralisation, Decentralisation and Span of Control  

  

Managerial Economics – Concept & Importance  

Demand analysis – Utility Analysis, Indifference Curve, Elasticity & Forecasting  

Market Structures – Market Classification & Price Determination  

National Income – Concept, Types and Measurement  

Inflation – Concept, Types and Measurement  

Business Ethics & CSR  

Ethical Issues & Dilemma  

Corporate Governance  

 Value Based Organisation    

Unit – II  

  

Organisational Behaviour – Significance & Theories   

Individual Behaviour – Personality, Perception, Values, Attitude, Learning and 

Motivation  

  



Group Behaviour – Team Building, Leadership, Group Dynamics  

  

Interpersonal Behaviour & Transactional Analysis  

Organizational Culture & Climate  

Work Force Diversity & Cross Culture Organisational Behaviour  

Emotions and Stress Management  

Organisational Justice and Whistle Blowing  

Human Resource Management – Concept, Perspectives, Influences and  

Recent Trends  

  

Human Resource Planning, Recruitment and Selection, Induction, Training and 

Development  

  

Job Analysis, Job Evaluation and Compensation Management  

  

Unit – III  

  

Strategic Role of Human Resource Management  

Competency Mapping & Balanced Scoreboard  

Career Planning and Development  

Performance Management and Appraisal   

Organization Development, Change &  OD Interventions  

Talent Management & Skill Development  

Employee Engagement & Work Life Balance  

  

Industrial Relations: Disputes & Grievance Management, Labour Welfare and Social 

Security  

  

Trade Union & Collective Bargaining  

International Human Resource Management – HR Challenge of International 

Business  

  

Green HRM  



Unit– IV  

  

Accounting Principles and Standards, Preparation of Financial Statements  

Financial Statement Analysis – Ratio Analysis, Funds Flow and Cash Flow Analysis, 

DuPont Analysis  

  

Preparation of Cost Sheet, Marginal Costing, Cost Volume Profit Analysis   

Standard Costing & Variance Analysis  

Financial Management, Concept & Functions   

Capital Structure – Theories, Cost of Capital, Sources and Finance  

Budgeting and Budgetary Control, Types and Process, Zero base Budgeting   

Leverages – Operating, Financial and Combined Leverages, EBIT–EPS Analysis, 

Financial Breakeven Point & Indifference Level.  

  

Unit –V  

  

Value & Returns – Time Preference for Money, Valuation of Bonds and Shares, Risk 

and Returns;  

  

Capital Budgeting – Nature of Investment, Evaluation, Comparison of Methods; Risk 

and Uncertainly Analysis  

  

Dividend – Theories and Determination  

  

Mergers and Acquisition – Corporate Restructuring, Value Creation, Merger 

Negotiations, Leveraged Buyouts, Takeover  

  

Portfolio Management – CAPM, APT  

  

Derivatives – Options, Option Payoffs, Option Pricing, Forward Contracts & Future 

Contracts  

  

Working Capital Management – Determinants, Cash, Inventory, Receivables and 

Payables Management, Factoring  

  

International Financial Management, Foreign exchange market  

  



Unit - VI  

  

Strategic Management – Concept, Process, Decision & Types  

Strategic Analysis – External Analysis, PEST, Porter’s Approach to industry 

analysis, Internal Analysis – Resource Based Approach, Value Chain Analysis  

Strategy Formulation – SWOT Analysis, Corporate Strategy – Growth, Stability, 

Retrenchment, Integration and Diversification, Business Portfolio Analysis - BCG, 

GE Business Model, Ansoff’s Product Market Growth Matrix  

Strategy Implementation – Challenges of Change, Developing Programs Mckinsey 

7s Framework  

Marketing – Concept, Orientation, Trends and Tasks, Customer Value and 

Satisfaction  

Market Segmentation, Positioning and Targeting  

Product and Pricing  Decision – Product Mix, Product Life Cycle, New Product 

development, Pricing – Types and Strategies   

Place and promotion decision – Marketing channels and value networks, VMS, IMC, 

Advertising and Sales promotion   

  

Unit –VII  

  

Consumer and Industrial Buying Behaviour: Theories and Models of Consumer 

Behaviour  

Brand Management – Role of Brands, Brand Equity, Equity Models, Developing a 

Branding Strategy; Brand Name Decisions, Brand Extensions and Loyalty   

Logistics and Supply Chain Management, Drivers, Value creation, Supply Chain  

Design, Designing and Managing Sales Force, Personal Selling   

Service Marketing – Managing Service Quality and Brands, Marketing Strategies of 

Service Firms  

Customer Relationship Marketing – Relationship Building, Strategies, Values and 

Process  

Retail Marketing – Recent Trends in India, Types of Retail Outlets.   

Emerging Trends in Marketing – Concept of e-Marketing, Direct Marketing, Digital 

Marketing and Green Marketing   



International Marketing – Entry Mode Decisions, Planning Marketing Mix for 

International Markets  

Unit –VIII  

  

Statistics for Management: Concept, Measures Of Central Tendency and  

Dispersion, Probability Distribution – Binominal, Poison, Normal and Exponential   

Data Collection & Questionnaire Design  

Sampling – Concept, Process and Techniques  

Hypothesis Testing – Procedure; T, Z, F, Chi-square tests  

Correlation and Regression Analysis  

Operations Management – Role and Scope  

Facility Location and Layout – Site Selection and Analysis, Layout – Design and 

Process  

Enterprise Resource Planning – ERP Modules, ERP implementation  

Scheduling; Loading, Sequencing and Monitoring   

Quality Management and Statistical Quality Control, Quality Circles, Total Quality 

Management – KAIZEN, Benchmarking, Six Sigma; ISO 9000 Series Standards  

Operation Research – Transportation, Queuing Decision Theory, PERT / CPM  

  

Unit –IX  

  

International Business – Managing Business in Globalization Era; Theories of 

International Trade; Balance of payment   

Foreign Direct Investment – Benefits and Costs  

Multilateral regulation of Trade and Investment under WTO  

International Trade Procedures and Documentation; EXIM Policies  

Role of International Financial Institutions – IMF and World Bank  

Information Technology – Use of Computers in Management Applications; MIS, 

DSS  

Artificial Intelligence and Big Data  



Data Warehousing, Data Mining and Knowledge Management – Concepts   

Managing Technological Change  

  

Unit – X  

Entrepreneurship Development – Concept, Types, Theories and Process, 

Developing Entrepreneurial Competencies  

Intrapreneurship – Concept and Process  

Women Entrepreneurship and Rural Entrepreneurship  

Innovations in Business – Types of Innovations, Creating and Identifying 

Opportunities, Screening of Business Ideas  

Business Plan and Feasibility Analysis – Concept and Process of Technical, Market 

and Financial Analysis  

Micro and Small Scale Industries in India; Role of Government in Promoting SSI  

Sickness in Small Industries – Reasons and Rehabilitation   

Institutional Finance to Small Industries – Financial Institutions, Commercial Banks, 

Cooperative Banks, Micro Finance.  

  



Screening test syllabus for the post of Assistant Professor 

 

Subject:  Chemistry  
 

Unit I 

 

Basic principles of quantum mechanics: Postulates; Operators and operator algebra; 

exactly- solvable systems: particle-in-a-box, harmonic oscillator and the hydrogen atom, 

including shapes of atomic orbitals; orbital and spin angular momenta; quantum mechanical 

tunneling. 

Atomic structure and spectroscopy; term symbols; many-electron systems and 

antisymmetry principle. 

Chemical bonding in diatomics; MO and VB theories. Structure and bonding in homo- and 

heteronuclear molecules, including shapes of molecules (VSEPR Theory).  

Approximate methods of quantum mechanics: Variational principle; perturbation theory up 

to second order in energy; applications; Huckel theory for conjugated π-electron systems. 

 

Unit II 

Group theory, Chemical applications of group theory; symmetry elements; point 

groups; character tables; selection rules. 

Solid state: Crystal structures; Bragg’s law and applications; band structure of solids. 

Colloids and surfaces: Stability and properties of colloids; isotherms and surface area; 

heterogeneous catalysis 

Catalysis and green chemistry. 

Environmental chemistry. 

 

Unit III 

Analytical chemistry- separation, spectroscopic, electro- and thermo-analytical methods. 

Data analysis: Mean and standard deviation; absolute and relative errors; linear regression; 

covariance and correlation coefficient. 

 Polymer chemistry: Molar masses, determination; kinetics of polymerization. 

Concepts of acids and bases, Hard-Soft acid base concept, Non-aqueous solvents. 

Nuclear chemistry: nuclear reactions, fission and fusion, radio-analytical techniques and 

activation analysis 

Chemistry in nanoscience and technology. 

 

Unit IV 

Chemical periodicity 

Main group elements and their compounds: Allotropy, synthesis, structure and bonding, 

industrial importance of the compounds. 

Transition elements and coordination compounds: structure, bonding theories, spectral and 

magnetic properties, reaction mechanisms. 

Inner transition elements: spectral and magnetic properties, redox chemistry, analytical 

applications.  



Unit V 

 

Organometallic compounds: synthesis, bonding and structure, and reactivity. 

Organometallics in homogeneous catalysis. 

 

Bioinorganic chemistry: photosystems, porphyrins, metalloenzymes, oxygen transport, 

electron- transfer reactions; nitrogen fixation, metal complexes in medicine. 

 

Supramolecular chemistry. Cages and metal complexes 

 

Unit VI 

Molecular spectroscopy: Interaction of radiation with matter, peak position, peak 

intensity and peak width. 

Rotational , vibrational, electronic spectra; selection rules. 

Principles of 1H & 13C NMR and Mass spectroscopic techniques. 

 Characterisation of inorganic and organic compounds by IR, Raman, NMR, EPR, 

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

Principle of thermal techniques : TGA, DTA & DSC 

 

Unit VII 

Chemical thermodynamics: Laws, state and path functions and their applications; 

thermodynamic description of various types of processes; Maxwell’s relations; 

spontaneity and equilibria; temperature and pressure dependence of thermodynamic 

quantities; Le Chatelier principle; elementary description of phase transitions; phase 

equilibria and phase rule; thermodynamics of ideal and non-ideal gases and solutions. 

Statistical thermodynamics: Boltzmann distribution; kinetic theory of gases; partition 

functions and their relation to thermodynamic quantities – calculations for model 

systems. 

UNIT VIII 

Electrochemistry: Nernst equation, redox systems, electrochemical cells; Debye- Huckel 

theory; electrolytic conductance – Kohlrausch’s law and its applications; ionic equilibria; 

conductometric and potentiometric titrations. 

Chemical kinetics: Empirical rate laws and temperature dependence; complex 

reactions; steady state approximation; determination of reaction mechanisms; collision 

and transition state theories of rate constants; unimolecular reactions; enzyme kinetics; 

salt effects; homogeneous catalysis; photochemical reactions. 

 

Unit IX 

 

IUPAC nomenclature of organic molecules including regio- and stereoisomers. 

Aromaticity: Benzenoid and non-benzenoid compounds. Organic reactive 

intermediates: Generation, stability and reactivity of carbocations, carbanions, 

free radicals, carbenes, benzynes and nitrenes. 

Organic reaction mechanisms involving addition, elimination, substitution and 

rearrangements reactions with electrophilic, nucleophilic or radical species, 

Determination of reaction pathways. 



 

Principles of stereochemistry: Configurational and conformational isomerism in acyclic 

and cyclic compounds; stereogenicity, stereoselectivity, enantioselectivity, 

diastereoselectivity and asymmetric induction. 

 

Unit X 

Organic transformations and reagents: Functional group interconversion including 

oxidations and reductions; common catalysts and reagents (organic, inorganic, 

organometallic and enzymatic). Chemo, regio and stereoselective transformations. 

Concepts in organic synthesis: Retrosynthesis, disconnection, synthons, linear and 

convergent synthesis, umpolung of reactivity and protecting groups. 

Synthesis and reactivity of common heterocyclic compounds containing one or two 

heteroatoms (O, N, S). 

Pericyclic reactions – electrocyclisation, cycloaddition, sigmatropic rearrangements and 

other related concerted reactions. Principles and applications of photochemical reactions 

in organic chemistry. 

Chemistry of natural products: Carbohydrates, proteins and peptides, fatty acids, nucleic 

acids, terpenes, steroids and alkaloids. Biogenesis of terpenoids and alkaloids. 

 



CE Civil Engineering 
 

. 

UNIT I: 

Solid Mechanics: Bending moment and shear force in statically determinate beams; 

Simple stress and strain relationships; Theories of failures; Simple bending theory, flexural 

and shear stresses, shear centre; Uniform torsion, buckling of column, combined and 

direct bending stresses. 

 UNIT II: 

Structural Analysis: Statically determinate and indeterminate structures by force/ energy 

methods; Method of superposition; Analysis of trusses, arches, beams, cables and frames; 

Displacement methods: Slope deflection and moment distribution methods; Influence 

lines; Stiffness and flexibility methods of structural analysis. 

 UNIT III: 

    Concrete Structures: Working stress, Limit state and Ultimate load design concepts; Design  

    of beams, slabs, columns; Bond and development length; Prestressed concrete; Analysis  

    of beam sections at transfer and service loads. 

    UNIT IV: 

Steel Structures: Working stress and Limit state design concepts; 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. 

 UNIT V: 

     Soil Mechanics: Origin of soils, soil structure and fabric; Three-phase system and phase      

relationships, index properties; Unified and Indian standard soil classification system; 

Permeability - one dimensional flow, Darcy’s law; Seepage through soils - two-dimensional 

flow, flow nets, uplift pressure, piping; Principle of effective stress, capillarity, seepage force 

and quicksand condition; Compaction in laboratory and field conditions; One- dimensional 

consolidation, time rate of consolidation; Mohr’s circle, stress paths, effective and total 

shear strength parameters, characteristics of clays and sand. 

     UNIT VI: 

Foundation Engineering: Sub-surface investigations - scope, drilling bore holes, sampling, 

plate load test, standard penetration and cone penetration tests; Earth pressure theories - 

Rankine and Coulomb; Stability of slopes - finite and infinite slopes, method of slices and 

Bishop’s method; Stress distribution in soils - Boussinesq’s and Westergaard’s theories, 

pressure bulbs; Shallow foundations - Terzaghi’s and Meyerhoff’s bearing capacity 

theories, effect of water table; Combined footing and raft foundation; Contact pressure; 

Settlement analysis in sands and clays; Deep foundations - types of piles, dynamic and 

static formulae, load capacity of piles in sands and clays, pile load test, negative skin 

friction. 



.   UNIT VII: 

Fluid Mechanics: Properties of fluids, fluid statics; Continuity, momentum, energy and 

corresponding equations; Potential flow, applications of momentum and energy 

equations; Laminar and turbulent flow; Flow in pipes, pipe networks; Concept of  

boundary layer and its growth. 

Hydraulics: Forces on immersed bodies; Flow measurement in channels and pipes; 

Dimensional analysis and hydraulic similitude; Kinematics of flow, velocity triangles; Basics 

of hydraulic machines, specific speed of pumps and turbines; Channel Hydraulics - 

Energy-depth relationships, specific energy, critical flow, slope profile, hydraulic jump, 

uniform flow and gradually varied flow 

    UNIT VIII: 

Hydrology: Hydrologic cycle, precipitation, evaporation, evapo-transpiration, watershed, 

infiltration, unit hydrographs, hydrograph analysis, flood estimation and routing, reservoir 

capacity, reservoir and channel routing, surface run-off models, ground water hydrology - 

steady state well hydraulics and aquifers; Application of Darcy’s law. 

Irrigation: Duty, delta, estimation of evapo-transpiration; Crop water requirements; Design 

of lined and unlined canals, head works, gravity dams and spillways; Design of weirs on 

permeable foundation; Types of irrigation systems, irrigation methods; Water logging and 

drainage; Canal regulatory works, cross-drainage structures, outlets and escapes. 
 

   

     UNIT IX: 
  Water and Waste Water: Quality standards, basic unit processes and operations for water 

treatment. Drinking water standards, water requirements, basic unit operations and unit 

processes for surface water treatment, distribution of water. Sewage and sewerage 

treatment, quantity and characteristics of wastewater. Primary, secondary and tertiary 

treatment of wastewater, effluent discharge standards. Domestic wastewater treatment, 

quantity of characteristics of domestic wastewater, primary and secondary treatment. 

Unit operations and unit processes of domestic wastewater, sludge disposal. 

   

     UNIT X: 
Traffic Engineering: Traffic studies on flow, speed, travel time - delay and O-D study, PCU, 

peak hour factor, parking study, accident study and analysis, statistical analysis of traffic 

data; Microscopic and macroscopic parameters of traffic flow, fundamental 

relationships; Control devices, signal design by Webster’s method; Types of intersections 

and channelization; Highway capacity and level of service of rural highways and urban 

roads. 

 

 

Transportation Infrastructure: Highway alignment and engineering surveys; Geometric 

design of highways - cross-sectional elements, sight distances, horizontal and vertical 

alignments; Geometric design of railway track; Airport runway length, taxiway and exit 

taxiway design 

 

 

    

 



 
 



 

 

 

 

 

 



Computer Science and Engineering 

 
UNIT I: Digital Logic                                                                                     

Boolean algebra. Combinational and sequential circuits. Minimization. Number 

representations and computer arithmetic (fixed and floating point).              10 Marks 

UNIT II: Computer Organization and Architecture                          

Machine instructions and addressing modes. ALU, data ‐path and control unit. Instruction 

pipelining. Memory hierarchy: cache, main memory and secondary storage;  I /O interface 

(interrupt and DMA mode).                                                                          10 Marks    

UNIT III: Programming and Data Structures                                     

Programming in C. Recursion. Arrays, stacks, queues, linked lists, trees, binary search trees, 

binary heaps, graphs.                                                                                             10 Marks 

UNIT IV: Algorithms                                                                                     

Searching, sorting, hashing.  Asymptotic worst-case time and s p a ce  complexity. 

Algorithm design techniques: greedy, dynamic programming and divide‐and‐conquer. 

Graph search, minimum spanning trees, shortest paths.                               10 Marks 

UNIT V: Theory of Computation 

Regular expressions and finite automata.  Context -free grammars and push -down 

automata. Regular and context-free languages, pumping lemma. Turing machines and 

undecidability.                                                                                              10 Marks 

UNIT VI: Compiler Design 

Lexical analysis, parsing, syntax -directed translation. Runtime environments. Intermediate 

code generation.                                                                                                     10 Marks 

UNIT VII: Operating System 

Processes, threads, inter ‐process communication, concurrency and synchronization. 

Deadlock. CPU scheduling. Memory management and virtual memory. File systems. 

                                                                                                                           10 Marks 

UNIT VIII: Databases 

ER‐model. Relational model: relational algebra, tuple calculus, SQL. Integrity constraints, 

normal forms. File organization, indexing (e.g., B and B+ trees). Transactions and 

concurrency control.                                                                                                10 Marks 

UNIT IX: Computer Networks 

Concept of layering. LAN technologies (Ethernet). Flow and error control techniques, 

switching. IPv4/IPv6, routers and routing algorithms (distance vector, link state). TCP/UDP 

and sockets, congestion control. Application layer protocols (DNS, SMTP, POP, FTP, HTTP). 

Basics of Wi -Fi. Network security: authentication, basics of public key and private key 

cryptography, digital signatures and certificates, firewalls.                              10 Marks 

UNIT X: IT Trends and Technologies 

Internet of things, Block Chain, 5G Networks, Artificial Intelligence, Virtual Reality, Deep 
Leaning, Cyber Security, Cloud Computing, Big Data.                                       10 Marks 

 



Syllabus for Electrical Engineering 

 

Unit 1: Electric Circuits 

Network graph, KCL, KVL, Node and Mesh analysis, Transient response of dc and ac 

networks, Sinusoidal steady‐state analysis, Resonance, Passive filters, Ideal current and 

voltage sources, Thevenin’s theorem, Norton’s theorem, Superposition theorem, Maximum 

power transfer theorem, Two‐port networks, Three phase circuits, Power and power factor in 

ac circuits. 

Unit 2: Electromagnetic Fields 

Coulomb's Law, Electric Field Intensity, Electric Flux Density, Gauss's Law, Divergence, Biot‐

Savart’s law, Ampere’s law, Curl, Faraday’s law, Lorentz force, Inductance, Magneto motive 

force, Reluctance, Magnetic circuits, Self and Mutual inductance of simple configurations. 

Unit 3: Analog and Digital Electronics 

Characteristics of diodes, BJT, MOSFET; Simple diode circuits: clipping, clamping, rectifiers; 

Amplifiers: Biasing, Oscillators and Feedback amplifiers; Operational amplifiers, Simple active 

filters, VCOs and Timers, Combinational and Sequential logic circuits, Multiplexer, De-

multiplexer, Schmitt trigger, Sample and hold circuits, A/D and D/A converters 

Unit 4: Control Systems 

Mathematical modelling and representation of systems, Feedback principle, transfer function, 

Block diagrams and Signal flow graphs, Transient and Steady‐state analysis of linear time 

invariant systems, Routh-Hurwitz and Nyquist criteria, Bode plots, Root loci, Stability analysis, 

Lag, Lead and Lead‐Lag compensators; P, PI and PID controllers; State space model, State 

transition matrix. 

Unit 5: Electrical and Electronic Measurements 

Bridges and Potentiometers, Measurement of voltage, current, power, energy and power 

factor; Instrument transformers, Digital voltmeters and multimeters, Phase, Time and 

Frequency measurement; Oscilloscopes, Error analysis 

Unit 6: Electrical Machines-I 

Single phase transformer: equivalent circuit, phasor diagram, open circuit and short circuit 

tests, regulation and efficiency; Three phase transformers: connections, parallel operation; 

Auto‐transformer, Electromechanical energy conversion principles, DC machines: separately 

excited, series and shunt, motoring and generating mode of operation and their 

characteristics, starting and speed control of dc motors 

Unit 7: Electrical Machines-II 

 Three phase induction motors: principle of operation, types, performance, torque-speed 

characteristics, no-load and blocked rotor tests, equivalent circuit, starting and speed control; 

Operating principle of single phase induction motors; Synchronous machines: cylindrical and 

salient pole machines, performance, regulation and parallel operation of generators, starting 

of synchronous motor, characteristics; losses and efficiency calculations of electric machines. 

 



 

Unit 8: Power System-I 

Power generation concepts, ac and dc transmission concepts, Models and performance of 

transmission lines and cables, Electric field distribution and insulators, Distribution systems, 

Per‐unit quantities, Principles of over‐current, differential and distance protection; Circuit 

breakers, 

Unit 9: Power System-II 

Bus admittance matrix, Gauss- Seidel and Newton-Raphson load flow methods, Voltage and 

Frequency control, Power factor correction, Symmetrical components, Symmetrical and 

unsymmetrical fault analysis, System stability concepts, Equal area criterion, Series and shunt 

compensation 

Unit 10: Power Electronics 

Characteristics of semiconductor power devices: Diode, Thyristor, Triac, GTO, MOSFET, 

IGBT; DC to DC conversion: Buck, Boost and Buck-Boost converters; Single and three phase 

configuration of uncontrolled rectifiers, Line commutated thyristor based converters, 

Bidirectional ac to dc voltage source converters, Issues of line current harmonics, Power 

factor, Distortion factor of ac to dc converters, Single phase and three phase inverters, 

Sinusoidal pulse width modulation. 



DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 
 

 

Syllabus for the post of Assistant Professor in the Department of Electronics and 

Communications Engineering, IUST 

Syllabus has 10 units and each unit shall have 10 (ten) marks. Maximum marks = 100 

___________________________________________________________________________ 
UNIT 1:  Networks analysis 

Network solution methods: nodal and mesh analysis; Network theorems: superposition, Thevenin 

and Norton’s, maximum power transfer; Wye‐Delta transformation; Steady state sinusoidal analysis 

using phasors; Time domain analysis of simple linear circuits; Solution of network equations using 

Laplace transform; Frequency domain analysis of RLC circuits; Linear 2‐port network parameters: 

driving point and transfer functions; State equations for networks.  

UNIT 2: Signals and Systems 

Continuous-time signals: Fourier series and Fourier transform representations, sampling theorem and 

applications; Discrete-time signals: discrete-time Fourier transform (DTFT), DFT, FFT, Z-transform, 

interpolation of discrete-time signals; LTI systems: definition and properties, causality, stability, 

impulse response, convolution, poles and zeros, parallel and cascade structure, frequency response, 

group delay, phase delay, digital filter design techniques.  

UNIT 3:  Electronic Devices  

Energy bands in intrinsic and extrinsic silicon; Carrier transport: diffusion current, drift current, 

mobility and resistivity; Generation and recombination of carriers; Poisson and continuity equations; 

P-N junction, Zener diode, BJT, MOS capacitor, MOSFET, LED, photo diode and solar cell; Integrated 

circuit fabrication process: oxidation, diffusion, ion implantation, photolithography and twin-tub 

CMOS process.  

UNIT 4:  Analog Circuits  

Small signal equivalent circuits of diodes, BJTs and MOSFETs; Simple diode circuits: clipping, clamping 

and rectifiers; Single-stage BJT and MOSFET amplifiers: biasing, bias stability, mid-frequency small 

signal analysis and frequency response; BJT and MOSFET amplifiers: multi-stage, differential, 

feedback, power and operational; Simple op-amp circuits; Active filters; Sinusoidal oscillators: 

criterion for oscillation, single-transistor and opamp configurations; Function generators, wave-

shaping circuits and 555 timers; Voltage reference circuits; Power supplies: ripple removal and 

regulation.  

UNIT 5:  Digital Circuits &  Number systems 

Combinatorial circuits: Boolean algebra, minimization of functions using Boolean identities and 

Karnaugh map, logic gates and their static CMOS implementations, arithmetic circuits, code 

converters, multiplexers, decoders and PLAs; Sequential circuits: latches and flip‐flops, counters, shift‐

registers and finite state machines; Data converters: sample and hold circuits, ADCs and  DACs; 

Semiconductor memories: ROM, SRAM, DRAM;  

 



DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 
 

UNIT 6:  Microprocessors 

16-bit microprocessors (8086): Architecture and Pin Diagram, Addressing Modes, Instruction Set, 

Assembly language programming, Timing Diagram, T-states (clock Cycles), Machine Cycle and 

Instruction Cycle, 8086 Interrupts, memory and I/O interfacing, Interfacing Input and Output devices, 

Advanced Microprocessors. Basics of microcontrollers, 8051. 

UNIT 7:  Control Systems  

Basic control system components; Feedback principle; Transfer function; Block diagram 

representation; Signal flow graph; Transient and steady-state analysis of  LTI systems; Frequency 

response; Routh-Hurwitz and Nyquist stability criteria; Bode and root-locus plots; Lag, lead and lag-

lead compensation; State variable model and solution of state equation of LTI systems.  

UNIT 8:  Analog Communication 

 autocorrelation and power spectral density, properties of white noise, filtering of random signals 

through LTI systems; Analog communications:  amplitude modulation and demodulation, angle 

modulation and demodulation, spectra of AM and FM, superheterodyne receivers, circuits for analog 

communications; Information theory: entropy, mutual information and channel capacity theorem;  

UNIT 9:  Digital Communication 

Digital communications: PCM, DPCM, digital modulation schemes, amplitude, phase and frequency 

shift keying (ASK, PSK, FSK), QAM, MAP and ML decoding, matched filter receiver, calculation of 

bandwidth, SNR and BER for digital modulation; Fundamentals of error correction, Hamming codes; 

Timing and frequency synchronization, inter-symbol interference and its mitigation; Basics of TDMA, 

FDMA and CDMA.  

UNIT 10:  Electromagnetics Electrostatics 

Maxwell’s equations: differential and integral forms and their interpretation, boundary conditions, 

wave equation, Poynting vector; Plane waves and properties: reflection and refraction, polarization, 

phase and  group velocity, propagation through various media, skin depth; Transmission lines: 

equations, characteristic impedance, impedance matching, impedance transformation, S-parameters, 

Smith chart; Waveguides: modes, boundary conditions, cut-off frequencies, dispersion relations; 

Antennas: antenna types, radiation pattern, gain and directivity, return loss, antenna arrays; Basics of 

radar; Light propagation in optical fibers.  

  

 



FOOD TECHNOLOGY SYLLABI 

 

Unit 1: Introductory Food Technology 

Introduction to food technology. Food processing industries/institutions/food scientists of 

importance in India. Food attributes viz. colour, texture, flavour, nutritive value and 

consumer preferences. Causes of food spoilage, sources of microbial contamination of 

foods, food borne illnesses, water activity and its relation to spoilage of foods. Spoilage of 

processed products and their detection. Principles and methods of food preservation. Food 

fortification, Composition and related quality factors for processing. Methods of food 

preservation such as heat processing, pasteurization, canning, dehydration, freezing, freeze 

drying, fermentation, microwave, irradiation and chemical additives. Refrigerated and 

modified atmosphere storage. Aseptic preservation, hurdle technology, hydrostatic pressure 

technology and microwave processing. Use of non-thermal technologies (microfiltration, 

bacteriofugation, ultra high voltage electric fields, pulse electric fields, high pressure 

processing, irradiation, thermosonication), alternate-thermal technologies (ohmic heating, 

dielectric heating, infrared and induction heating) and biological technologies (antibacterial 

enzymes, bacteriocins, proteins and peptides) in food processing. 

 

Unit 2: Technology of Foods of Plant Origin 

 Fruits and Vegetable Processing: Post harvest handling and storage of fresh fruits and 

vegetables. Preparation of fruits and vegetables for processing. Minimally processed 

products. Cold chain logistics. ZECC (Zero Energy Cool Chambers), CCSR (Charcoal cool 

storage Rooms) Thermal processing and process time evaluation for canned products, 

process optimization, aseptic canning, methods for canning of different fruits, and 

vegetables; Dehydration and associated quality changes during drying and storage of 

dehydrated products. Solar drying. Intermediate moisture foods. Preparation and utilization 

of fruits and vegetables juices in non-fermented/ fermented/ aerated beverages, health 

drinks. Membrane technology. Chemistry and manufacture of pectin, role in gel formation 

and products like jellies and marmalades. Technology of preservatives, pickles, chutney’s 

and sauces. Nature and control of spoilage in these products. Re-structured fruits and 

vegetables. By products utilization of fruits and vegetable processing industry. Processing 

methods of frozen  fruits and vegetables, IQF products, packaging, storage and thawing. 

Role of Pectinases. Tomato products such as juice, puree, paste, soup, sauce and ketchup. 



Other convenience foods from fruits and vegetables. Beverages, tea, cocoa and coffee 

processing. Medicinal and aromatic plants: their therapeutic values. Spice Processing viz. 

cleaning, grading, drying, grinding, packaging and storage. Oleoresins and essential oils. 

 

Unit 3: Food grain Processing: Structure, composition of different grains like wheat, rice, 

barley, oat, maize and millets. Anti-nutritional factors in food grains and oilseeds. Milling of 

grains. Wheat flour/semolina and its use in traditional/non-traditional foods like breads, 

biscuits, cakes, doughnuts, buns, pasta goods, extruded, confectionary products, breakfast 

and snack foods. Rheology of wheat and rice flour.  Preparation of vital wheat gluten and its 

utilization. Instant ready mixtures. Enzymes (amylases and proteases) in milling and baking. 

Milling and parboiling of rice; byproducts of rice milling and their utilization. Processed 

products from rice. Pearling, malting, brewing and preparation of malted milk feeds from 

barley. Significance of β- glucans. Milling of oats and its processing into flakes, porridge 

and oatmeal. Wet and dry milling of corn, manufacture of corn flakes, corn syrup, corn 

starch, corn steep liquor and germ oil. Structure and composition of pulses and their 

importance in Indian diet. Milling and processing of pulses viz. germination, cooking, 

roasting, frying, canning and fermentation. Use in traditional products, protein concentrates 

and isolates. Modified starches and proteins. Oilseeds: edible oilseeds, composition and 

importance in India. Oilseed processing. Oil extraction and its processing, byproducts of oil 

refining. Production, packaging and storage of vanaspati, peanut butter, protein 

concentrates, isolates and their use in high protein foods. Export of oilseed cakes. 

International market and consumer preferences for quality in cakes for use in textured 

vegetable proteins. Millets: composition, nutritional significance, structure and processing. 

Dairy analogues based on plant milk. Spices Processing: Oleoresin and essential oil 

extraction. 

 

Unit 4: Technology of Foods of Animal Origin 

Technology of Milk and Milk Products: Milk and Milk production in India. Importance of 

milk processing plants in the country. Handling and maintenance of dairy plant equipment. 

Dairy plant operations viz. receiving, separation, clarification, pasteurization, 

standardization, homogenization, sterilization, storage, transport and distribution of milk. 

Problems of milk supply in India. UHT, toned, humanized, fortified, reconstituted and 

flavoured milks. Technology of fermented milks. Milk products processing viz. cream, 

butter, ghee, cheese, condensed milk, evaporated milk, whole and skimmed milk powder, 



ice-cream, butter oil, khoa, channa, paneer and similar products. Judging and grading of 

milk products. Cheese spreads by spray and roller drying techniques. EMC (Enzyme 

modified cheese), Enzymes in dairy processing. Insanitization viz. selection and use of dairy 

cleaner and sanitizer. In plant cleaning system. Scope and functioning of milk supply 

schemes and various  national and international organizations. Specifications and standards 

in milk processing industry. Dairy plant sanitation and waste disposal. 

 

Unit 5: Technology of Meat / Fish / Poultry Products: Scope of meat, fish and poultry 

processing industry in India. Chemistry and microscopic structure of meat tissue. Ante 

mortem inspection. Slaughter and dressing of various animals and poultry birds. Post 

mortem examination. Rigor mortis. Retails and wholesale cuts. Factors affecting meat 

quality. Curing, smoking, freezing, canning and dehydration of meat, poultry and their 

products. Sausage making. Microbial factors influencing keeping quality of meat. 

Processing and preservation of fish and its products. Handling, canning, smoking and 

freezing of fresh water fish and its products. Meat tenderization and role of enzymes in meat 

processing. Utilization of by-products. Zoovosic diseases. Structure and composition of egg 

and factors effecting quality. Quality measurement. Preservation of eggs using oil coating, 

refrigeration, thermo stabilization and antibiotics. Packing, storage and transportation of 

eggs. Technology of egg products viz. egg powder, albumen, flakes and calcium tablets. 

Industrial and food user physiological conditions and quality of fish products. 

 

Unit 6: Food Quality Management 

Objectives, importance and functions of quality control. Quality systems and tools used for 

quality assurance including control charts, acceptance and auditing inspections, critical 

control points, reliability, safety, recall and liability. The principles and practices of food 

plant sanitation. Food and hygiene regulations. Environment and waste management. Total 

quality management, good management practices, HACCP and codex in food. International 

and National food laws. USFDA/ ISO-9000 and FSSAI. Food adulteration, food safety. 

Sensory evaluation, panel screening, selection methods. Sensory and instrumental analysis 

quality control. Quality control of food at all stages and for packaging materials. Non-

destructive food quality evaluation methods. 

 

 

 



Unit 7: Food Engineering/Packaging and Labelling 

Unit operations of food processing viz. grading, sorting, peeling and size reduction 

machineries for various unit operations, energy balance in food processing. Packaging 

materials viz. properties and testing procedures, packaging of fresh and processed foods. 

Shelf life studies. Recent trends in packaging, aseptic, modified atmosphere, vacuum and 

gas packaging. Nutritional labelling requirements of foods. Requirements and functions of 

containers. Principles of package design. 

 

Unit 8: Food Microbiology & Biotechnology 

Fermentation technology, fermented food products (animal and plant based), microbial 

spoilage of foods, bacterial growth curve, hurdle technology. Role of biotechnology in 

productivity of plants, livestock and microbes of improved nutrition and quality. Use of 

biotechnology in production of food additives viz. preservatives, colorants, flavours. Use of 

biotechnologically improved enzymes in food processing industry, biomass production 

using industrial wastes. Single cell proteins, Food contaminants viz. aflatoxins. Food 

intoxication and infection. Consumer concerns about risks and values, Biotechnology and 

food safety. 

 

Unit 9: Flavour Chemistry Technology 

Flavour composition of foods/beverages (identification and quantitative analysis of  the 

flavour precursors and their products, characterization of the staling reaction using stable 

isotopes). Flavour composition of foods/beverages in relation with maturation and microbial 

activity/or the processing conditions (e.g. fermented dairy products, beer, wine, honey, 

fruits). Analysis of odour-active compounds of   food/beverages (Charm analysis). Synthesis 

of flavour by microorganisms and plant cells. Lipid derived flavours. Investigation of 

equilibrium of key flavour compounds that govern the flavour stability of beverages. 

Natural antioxidant constraints in spices. Role of microorganisms in flavour development. 

Flavor emulsions, flavour composites, essential oils and oleoresins. 

 

Unit 10: Consumer Sciences / Food Product Development / Health Foods 

Socio-cultural, psychological and economical consideration for food appearance, domestic 

and export marketing. Consumer trends and their impact on new product development. 

Product development viz. to conceive ideas, evaluation of ideas, developing ideas into 

products, test marketing and commercialization. Role of food in human nutrition. 



Nutritional disorders, natural contaminants and health hazards associated with foods. Diet 

therapy. Therapeutic / Engineered / Fabricated and Organic foods/ Nutraceutical and 

functional foods. 



Screening test syllabus for the post of Assistant Professor 
 

Subject:  Mathematics 
 

UNIT I 

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. Sequences and series of 

functions, uniform convergence. Riemann sums and Riemann integral, Improper Integrals. 

Monotonic functions, types of discontinuity, functions of bounded variation, Lebesgue measure, 

Lebesgue integral. Functions of several variables, directional derivative, partial derivative, 

derivative as a linear transformation, inverse and implicit function theorems. Metric spaces, 

compactness, connectedness. Normed linear Spaces. Spaces of continuous functions as 

examples. 
 

Unit II: 

 

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, reduction and classification 

of quadratic forms. 

Basis, dense sets, subspace and product topology, separation axioms, connectedness and 

compactness. 
 

UNIT III: 

Algebra of complex numbers, the complex plane, polynomials, power series, transcendental 

functions such as exponential, logarithmic, trigonometric and hyperbolic functions. Analytic 

functions, Cauchy-Riemann equations, Contour integral, Cauchy’s theorem, Cauchy’s integral 

formula, Liouville’s theorem, Maximum modulus principle, Schwarz lemma, Open mapping 

theorem. Taylor series, Laurent series, calculus of residues. Conformal mappings, Mobius 

transformations. 

 

Unit IV:  

Permutations, combinations, pigeon-hole principle, inclusion-exclusion principle, 

derangements. Fundamental theorem of arithmetic, divisibility in Z, congruences, Chinese 

Remainder Theorem, Euler’s Ø- function, primitive roots. Groups, subgroups, normal 

subgroups, quotient groups, homomorphisms, cyclic groups, permutation groups, Cayley’s 

theorem, class equations, Sylow theorems. Rings, ideals, prime and maximal ideals, quotient 

rings, unique factorization domain, principal ideal domain, Euclidean domain. Polynomial rings 

and irreducibility criteria. Fields, finite fields, field extensions, Galois Theory. 

  



 

Unit V: 

 

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. 

 

Unit VI: 

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, Lagrange, Hermite and spline interpolation, 

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

modified Euler and Runge-Kutta methods. 

 

Unit VII: 

Variation of a functional, Euler-Lagrange equation, Necessary and sufficient conditions for 

extrema. Variational methods for boundary value problems in ordinary and partial differential 

equations. Linear Integral Equations: Linear integral equation of the first and second kind of 

Fredholm and Volterra type, Solutions with separable kernels. Characteristic numbers and 

eigenfunctions, resolvent kernel. Classical Mechanics: Generalized coordinates, Lagrange’s 

equations, Hamilton’s canonical equations, Hamilton’s principle and principle of least action, 

Two-dimensional motion of rigid bodies, Euler’s dynamical equations for the motion of a rigid 

body about an axis, theory of small oscillations. 
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Syllabus for the post of Assistant Professor in the Department of Mechanical Engineering, IUST 

Syllabus has 10 Sections and each Section shall have 10 (ten) marks. Maximum marks = 100 

_______________________________________________________________________ 

Section-1: Engineering Mechanics    

Engineering Mechanics: Free-body diagrams and equilibrium; trusses and frames; virtual work; 

kinematics and dynamics of particles and of rigid bodies in plane motion; impulse and momentum 

(linear and angular) and energy formulations, collisions. 

Section-2: Strength of Materials  

Stress and strain, elastic constants, Poisson's ratio; Mohr’s circle for plane stress and plane strain; thin 

cylinders; shear force and bending moment diagrams; bending and shear stresses; deflection of beams; 

torsion of circular shafts; Euler’s theory of columns; energy methods; thermal stresses; strain gauges 

and rosettes; testing of materials with universal testing machine. 

Section-3: Theory of machines  

Displacement, velocity and acceleration analysis of plane mechanisms; dynamic analysis of linkages; 

cams; gears and gear trains; flywheels and governors; balancing of reciprocating and rotating masses; 

gyroscope. Vibrations: Free and forced vibration of single degree of freedom systems, effect of 

damping; vibration isolation; resonance; critical speeds of shafts. 

Section-4: Machine Design 

Design for static and dynamic loading; failure theories; fatigue strength and the S-N diagram; principles 

of the design of machine elements such as bolted, riveted and welded joints; shafts, gears, rolling and 

sliding contact bearings, brakes and clutches, springs. 

Section-5: Fluid Mechanics 

Fluid properties; fluid statics, manometry, buoyancy, forces on submerged bodies, stability of floating 

bodies; control-volume analysis of mass, momentum and energy; fluid acceleration; differential 

equations of continuity and momentum; Bernoulli’s equation; dimensional analysis; viscous flow of 

incompressible fluids, boundary layer, elementary turbulent flow, flow through pipes, head losses in 

pipes, bends and fittings.  Turbomachinery; Impulse and reaction principles, velocity diagrams, Pelton-

wheel, Francis and Kaplan turbines. 

Section-6: Heat Transfer  

Modes of heat transfer; one dimensional heat conduction, resistance concept and electrical analogy, 

heat transfer through fins; unsteady heat conduction, lumped parameter system, Heisler's charts; 

thermal boundary layer, dimensionless parameters in free and forced convective heat transfer, heat  



 

 

 

 DEPARTMENT OF MECHANICAL ENGINEERING 

 

 

transfer correlations for flow over flat plates and through pipes, effect of turbulence; heat exchanger 

performance, LMTD and NTU methods; radiative heat transfer, Stefan-Boltzmann law, Wien's 

displacement law, black and grey surfaces, view factors, radiation network analysis. 

Section-7: Thermodynamics 

Thermodynamics: Thermodynamic systems and processes; properties of pure substances, behaviour of 

ideal and real gases; zeroth and first laws of thermodynamics, calculation of work and heat in various 

processes; second law of thermodynamics; thermodynamic property charts and tables, availability and 

irreversibility; thermodynamic relations. Applications: Power Engineering: Air and gas compressors; 

vapour and gas power cycles, concepts of regeneration and reheat. I.C. Engines: Air-standard Otto, 

Diesel and dual cycles. Refrigeration and air-conditioning: Vapour and gas refrigeration and heat pump 

cycles; properties of moist air, psychrometric chart, basic psychrometric processes. 

Section-8 Manufacturing Processes 

Engineering Materials: Structure and properties of engineering materials, phase diagrams, heat 

treatment, stress-strain diagrams for engineering materials. Casting, Forming and Joining Processes: 

Different types of castings, design of patterns, moulds and cores; solidification and cooling; riser and 

gating design. Plastic deformation and yield criteria; fundamentals of hot and cold working processes; 

load estimation for bulk (forging, rolling, extrusion, drawing) and sheet (shearing, deep drawing, 

bending) metal forming processes; principles of powder metallurgy. Principles of welding, brazing, 

soldering and adhesive bonding. 

Section-9: Machining Processes 

Machining and Machine Tool Operations: Mechanics of machining; basic machine tools; single and 

multi-point cutting tools, tool geometry and materials, tool life and wear; economics of machining; 

principles of non-traditional machining processes; principles of work holding, design of jigs and fixtures. 

Metrology and Inspection: Limits, fits and tolerances; linear and angular measurements; comparators; 

gauge design; interferometry; form and finish measurement; alignment and testing methods; tolerance 

analysis in manufacturing and assembly. 

Section-10: Operations Research and Inventory Control 

Production Planning and Control: Forecasting models, aggregate production planning, scheduling, 

materials requirement planning. Inventory Control: Deterministic models; safety stock inventory 

control systems. Operations Research: Linear programming, simplex method, transportation, 

assignment, network flow models, simple queuing models, PERT and CPM. 



 

Screening test syllabus for the post of Assistant Professor 

 

Subject:  Physics 
 
 

Unit I 

Dimensional analysis. Vector algebra and vector calculus. Linear algebra, matrices, Cayley-Hamilton 

Theorem.Eigenvalues and eigenvectors.Linear ordinary differential equations of first & second order, 

Partial differential equations (Laplace, wave and heat equations in two and three dimensions).Fourier series, 

Fourier and Laplace transforms. Elements of complex analysis, analytic functions; Taylor & Laurent series; 

poles, residues and evaluation of integrals.Binomial, Poisson and normal distributions.Central 

limittheorem. 

 

   Unit II 

Newton’s laws.Central force motions.Rigid  body  dynamics- moment of inertia tensor. Non-inertial frames 

and pseudoforces.Variational principle.Generalized coordinates.Lagrangian and Hamiltonian formalism 

and equations of motion.Conservation laws and cyclic coordinates.Poisson brackets and canonical 

transformations.Symmetry, invariance and Noether’s theorem.Hamilton-Jacobi theory. 

Periodic motion: small oscillations, normal modes. Special theory of relativity- Lorentz transformations, 

relativistic kinematics and mass–energyequivalence. 

 

    Unit III 

Electrostatics: Gauss’s 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 the fields at interfaces.Scalar and vector 

potentials, gauge invariance. Electromagnetic waves in free space. Dielectrics and conductors.Reflection 

and refraction, polarization, Fresnel’s law, interference, coherence, and diffraction.Dynamics of charged 

particles in static and uniform electromagneticfields.Lorentz invariance of Maxwell’s equation.Radiation- 

from moving charges and dipoles and retarded potentials. 

 

Unit IV 

Wave-particle duality.Schrödinger equation (time-dependent and time-independent).Eigenvalue problems 

(particle in a box, harmonic oscillator, etc.).Tunneling through a barrier.Wave-function in coordinate and 

momentum representations.Commutators and Heisenberg uncertainty principle.Dirac notation for state 

vectors. Motion in a central potential: orbital angular momentum, angular momentum algebra, spin, 

addition of angular momenta; Hydrogen atom. Stern-Gerlach experiment.Time- independent perturbation 

theory and applications.Variational method.Time dependent perturbation theory and Fermi's golden rule, 

selection rules. Identical particles, Pauli exclusion principle, spin-statistics connection. 

 

   Unit V 

Laws of thermodynamics and their consequences. Thermodynamic potentials, Maxwell relations, 

chemicalpotential,phaseequilibria.Phasespace,micro-andmacro-states.Micro-canonical,canonical 

and grand-canonical ensembles and partition functions. Free energy and its connection with thermodynamic 

quantities.Classical and quantum statistics.Ideal Bose and Fermi gases.Principle of detailed 

balance.Blackbody radiation and Planck's distribution law. 

 

    Unit VI 

Semiconductor devices (diodes, junctions, transistors, field effect devices, homo- and hetero-junction 

devices), device structure, device characteristics, frequency dependence and applications.Opto-electronic 

devices (solar cells, photo-detectors, LEDs).Operational amplifiers and their applications.Digital 

techniques and applications (registers, counters, comparators and similar circuits).A/D and D/A 

converters.Microprocessor and microcontroller basics. 

 

Data interpretation and analysis.Precision and accuracy.Error analysis, propagation of errors. Least squares 

fitting. 



 

 

    Unit VII 

Quantum states of an electron in an atom.Electron spin.Spectrum of helium and alkali atom.Relativistic 

corrections for energy levels of hydrogen atom, hyperfine structure and isotopic shift, width of spectrum 

lines, LS & JJ couplings.Zeeman, Paschen-Bach & Stark effects.Electron spin resonance. Nuclear magnetic 

resonance, chemical shift.Frank-Condon principle.Born-Oppenheimer approximation.Electronic, 

rotational, vibrational and Raman spectra of diatomic molecules, selection rules. Lasers: spontaneous and 

stimulated emission, Einstein A& B coefficients. Optical pumping, population inversion, rate 

equation.Modes of resonators and coherencelength. 

 

     Unit VIII 

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. 

Electron motion in a periodic potential, band theory of solids: metals, insulators and semiconductors. 

Superconductivity: type-I and type-II superconductors. Josephson junctions.Superfluidity.Defects. 

 

    Unit IX 

Basic nuclear properties: size, shape and charge distribution, spin and parity. 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.Evidence of shell 

structure, single-particle shell model, its validity and limitations.Elementary ideas of alpha, beta and gamma 

decays and their selection rules.Fission and fusion.Nuclear reactions, reaction mechanism, compound 

nuclei and directreactions. 

 

    Unit X 

Classification of fundamental forces.Elementary particles and their quantum numbers (charge, spin, parity, 

isospin, strangeness, etc.).Gellmann-Nishijima formula.Quark model, baryons and mesons.C, P, and T 

invariance.CP violation.Application of symmetry arguments to particle reactions.Parity non-conservation 

in weak interaction.Relativistic kinematics. 



 

Screening test syllabus for the post of Assistant Professor 
 

Subject:  Statistics 
 

UNIT I 

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. Sequences and series 

of functions, uniform convergence. Riemann sums and Riemann integral, Improper Integrals. 

Monotonic functions, types of discontinuity, functions of bounded variation, Lebesgue 

measure, Lebesgue integral. Functions of several variables, directional derivative, partial 

derivative, derivative as a linear transformation, inverse and implicit function theorems. 

Metric spaces, compactness, connectedness. Normed linear Spaces. Spaces of continuous 

functions as examples. 

 

Unit II: 

Descriptive statistics, exploratory data analysis. Sample space, discrete probability, 

independent events, Bayes theorem. Random variables and distribution functions (univariate 

and multivariate); expectation and moments. Independent random variables, marginal and 

conditional distributions. Characteristic functions. Probability inequalities (Tchebyshef, 

Markov, Jensen). Modes of convergence, weak and strong laws of large numbers, Central 

Limit theorems (i.i.d. case). 

 

Unit III:  

 

Markov chains with finite and countable state space, classification of states, limiting behaviour 

of n-step transition probabilities, stationary distribution, Poisson and birth-and-death 

processes. Standard discrete and continuous univariate distributions. sampling distributions, 

standard errors and asymptotic distributions, distribution of order statistics and range. 

Methods of estimation, properties of estimators, confidence intervals. Tests of hypotheses: 

most powerful and uniformly most powerful tests, likelihood ratio tests. Analysis of discrete 

data and chi-square test of goodness of fit. Large sample tests. Simple nonparametric tests for 

one and two sample problems, rank correlation and test for independence. Elementary 

Bayesian inference. Gauss-Markov models, estimability of parameters, best linear unbiased 

estimators, confidence intervals, tests for linear hypotheses. Analysis of variance and 

covariance. Fixed, random and mixed effects models. Simple and multiple linear regression. 

Elementary regression diagnostics. Logistic regression. 

 

 

 



Unit IV: 

 

Multivariate normal distribution, Wishart distribution and their properties. Distribution of 

quadratic forms. Inference for parameters, partial and multiple correlation coefficients and 

related tests. Data reduction techniques: Principle component analysis, Discriminant analysis, 

Cluster analysis, Canonical correlation. Simple random sampling, stratified sampling and 

systematic sampling. Probability proportional to size sampling. Ratio and regression methods. 

Completely randomized designs, randomized block designs and Latin-square designs. 

Connectedness and orthogonality of block designs, BIBD. 2K factorial experiments: 

confounding and construction. Hazard function and failure rates, censoring and life testing, 

series and parallel systems. Linear programming problem, simplex methods, duality. 

Elementary queuing and inventory models. Steady-state solutions of Markovian queuing 

models: M/M/1, M/M/1 with limited waiting space, M/M/C, M/M/C with limited waiting 

space, M/G/1. 

 

 

 

 


