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(Established by Govt. of Punjab vide Punjab Act No. 5 of 2015) 

PhD ADMISSION SYLLABUS FOR PET 

 

QUESTION PAPER FOR ALL DISCIPLINES WILL BE COMPRISING OF TWO SECTIONS  

 

SECTION I: RESEARCH METHODOLOGY/QUANTITATIVE & LOGICAL APTITUDE/LANGUAGE SKILLS. 

                        (COMMON FOR ALL DISCIPLINES)  

 

SECTION II: THE KNOWLEDGE OF SUBJECT OF SPECILIZATION.  

                         (THE SYLLABUS IS AS GIVEN BELOW FOR RESPECTIVE DISCIPLINES) 

 

 

FACULTY:- ENGG & TECH    DISCIPLINE:-  CIVIL ENGG. 

 

SYLLABUS FOR PhD ELIGIBILITY TEST  (SECTION II /TECHNICAL SECTION): 

 

Section 1: Structural Engineering  

 

Engineering Mechanics: System of forces, free-body diagrams, equilibrium equations; Internal forces in structures; 

Friction and its applications; Kinematics of point mass and rigid body; Centre of mass; Euler’s equations of motion; 

Impulse-momentum; Energy methods; Principles of virtual work.  

 

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.  

 

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.  

 

Construction Materials and Management: Construction Materials: Structural steel - composition, material properties and 

behaviour; Concrete - constituents, mix design, short-term and long-term properties; Bricks and mortar; Timber; Bitumen. 

Construction Management: Types of construction projects; Tendering and construction contracts; Rate analysis and 

standard specifications; Cost estimation; Project planning and network analysis - PERT and CPM. 

 

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.  

 

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.  

 

Section 2: Geotechnical Engineering  

 

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.  

 

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

 

Section 3: Water Resources Engineering  

 

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  

 

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.  

 

Section 4: Environmental Engineering  

 

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.  

 

Air Pollution: Types of pollutants, their sources and impacts, air pollution meteorology, air pollution control, air quality 

standards and limits.  

 

Municipal Solid Wastes: Characteristics, generation, collection and transportation of solid wastes, engineered systems for 

solid waste management (reuse/ recycle, energy recovery, treatment and disposal).  

 

Noise Pollution: Impacts of noise, permissible limits of noise pollution, measurement of noise and control of noise 

pollution.  

 

Section 5: Transportation Engineering  

 

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.  

 

Highway Pavements: Highway materials - desirable properties and quality control tests; Design of bituminous paving 

mixes; Design factors for flexible and rigid pavements; Design of flexible pavement using IRC: 37-2012; Design of rigid 

pavements using IRC: 58-2011; Distresses in concrete pavements.  

 

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.  

 

Section 6: Geomatics Engineering  
 

Principles of surveying; Errors and their adjustment; Maps - scale, coordinate system; Distance and angle 

measurement - Levelling and trigonometric levelling; Traversing and triangulation survey; Total station; Horizontal and 

vertical curves.  

Photogrammetry - scale, flying height; Remote sensing - basics, platform and sensors, visual image interpretation; Basics of 

Geographical information system (GIS) and Geographical Positioning system (GPS). 
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(Established by Govt. of Punjab vide Punjab Act No. 5 of 2015) 
 

PhD ADMISSION SYLLABUS FOR PET 

 

FACULTY:- ENGG & TECH    DISCIPLINE:-  COMPUTER SCIENCE ENGG. (CSE) 

 

SYLLABUS FOR PhD ELIGIBILITY TEST (SECTION II/TECHNICAL SECTION): 
 

Mathematical Logic: Propositional Logic; First Order Logic. 

Probability: Conditional Probability; Mean, Median, Mode and Standard Deviation; Random Variables; Distributions; 

uniform, normal, exponential, Poisson, Binomial. 

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

Combinatorics: Permutations; Combinations; Counting; Summation; generating functions; recurrence relations; 

asymptotics. 

Graph Theory: Connectivity; spanning trees; Cut vertices & edges; covering; matching; independent sets; Colouring; 

Planarity; Isomorphism. 

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

representation and computer arithmetic (fixed and floating point). 

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. 

Programming and Data Structures: Programming in C; Functions, Recursion, Parameter passing, Scope, Binding; 

Abstract data types, Arrays, Stacks, Queues, Linked Lists, Trees, Binary search trees, Binary heaps. 

Algorithms: Analysis, Asymptotic notation, Notions of space and time complexity, Worst and average case analysis; 

Design: Greedy approach, Dynamic programming, Divide-and-conquer; Tree and graph traversals, Connected components, 

Spanning trees, Shortest paths; Hashing, Sorting, Searching. Asymptotic analysis (best, worst, average cases) of time and 

space, upper and lower bounds, Basic concepts of complexity classes P, NP, NP-hard, NP-complete. 

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

Recursively enumerable sets and Turing machines, Undecidability. 

Compiler Design: Lexical analysis, Parsing, Syntax directed translation, Runtime environments, Intermediate and target 

code generation, Basics of code optimization. 

Operating System: Processes, Threads, Inter-process communication, Concurrency, Synchronization, Deadlock, CPU 

scheduling, Memory management and virtual memory, File systems, I/O systems, Protection and security. 

Databases: ER-model, Relational model (relational algebra, tuple calculus), Database design (integrity constraints, normal 

forms), Query languages (SQL), File structures (sequential files, indexing, B and B+ trees), Transactions and concurrency 

control. 

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

Routing algorithms, Congestion control, TCP/UDP and sockets, IP(v4), Application layer protocols (ICMP, DNS, SMTP, 

POP, FTP, HTTP); Basic concepts of hubs, switches, gateways, and routers. Network security basic concepts of public key 

and private key cryptography, digital signature, firewalls. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Syllabus for PhD Entrance Test (PET) of MRSPTU, Bathinda Page 4 

 

 

(Established by Govt. of Punjab vide Punjab Act No. 5 of 2015) 

PhD ADMISSION SYLLABUS FOR PET 

 

 FACULTY:- ENGG & TECH  DISCIPLINE:-  ELECTRONICS AND COMMUNICATION ENGG. (ECE) 

 

SYLLABUS FOR PhD ELIGIBILITY TEST (SECTION II/TECHNICAL SECTION): 
 

 Section 1: Engineering Mathematics  
Linear Algebra: Vector space, basis, linear dependence and independence, matrix algebra, eigen values and eigen 

vectors, rank, solution of linear equations – existence and uniqueness. 

 Calculus: Mean value theorems, theorems of integral calculus, evaluation of definite and improper integrals, 

partial derivatives, maxima and minima, multiple integrals, line, surface and volume integrals, Taylor series.  

Differential Equations: First order equations (linear and nonlinear), higher order linear differential equations, 

Cauchy's and Euler's equations, methods of solution using variation of parameters, complementary function and particular 

integral, partial differential equations, variable separable method, initial and boundary value problems.  

Vector Analysis: Vectors in plane and space, vector operations, gradient, divergence and curl, Gauss's, Green's and Stoke's 

theorems. 

Complex Analysis: Analytic functions, Cauchy's integral theorem, Cauchy's integral formula; Taylor's and 

Laurent's series, residue theorem.  

Numerical Methods: Solution of nonlinear equations, single and multi-step methods for differential equations, 

convergence criteria.  

Probability and Statistics: Mean, median, mode and standard deviation; combinatorial probability, probability 

distribution functions - binomial, Poisson, exponential and normal; Joint and conditional probability; Correlation and 

regression analysis.  

Section 2: Networks, Signals and Systems 

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.  

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. 

 Section 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. 

Section 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 op-amp configurations; 

Function generators, wave-shaping circuits and 555 timers; Voltage reference circuits; Power supplies: ripple removal and 

regulation.  

Section 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; 8-bit 

microprocessor (8085): architecture, programming, memory and I/O interfacing. 

Section 6: 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.  
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Section 7: Communications  
Random processes: 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; 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. 

Section 8: 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. 
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(Established by Govt. of Punjab vide Punjab Act No. 5 of 2015) 

PhD ADMISSION SYLLABUS FOR PET 

 

FACULTY:- ENGG & TECH    DISCIPLINE:-  ELECTRICAL ENGG. (EE) 

 

SYLLABUS FOR PhD ELIGIBILITY TEST (SECTION II/TECHNICAL SECTION): 
 

 Section 1: Engineering Mathematics   
Linear Algebra: Matrix Algebra, Systems of linear equations, Eigenvalues, Eigenvectors.  

 

Calculus: Mean value theorems, Theorems of integral calculus, Evaluation of definite and improper integrals, Partial 

Derivatives, Maxima and minima, Multiple integrals, Fourier series, Vector identities, Directional derivatives, Line 

integral, Surface integral, Volume integral, Stokes’s theorem, Gauss’s theorem, Green’s theorem.  

 

Differential equations: First order equations (linear and nonlinear), Higher order linear differential equations with constant 

coefficients, Method of variation of parameters, Cauchy’s equation, Euler’s equation, Initial and boundary value problems, 

Partial Differential Equations, Method of separation of variables.  

 

Complex variables: Analytic functions, Cauchy’s integral theorem, Cauchy’s integral formula, Taylor series, Laurent 

series, Residue theorem, Solution integrals.  

 

Probability and Statistics: Sampling theorems, Conditional probability, Mean, Median, Mode, Standard Deviation, 

Random variables, Discrete and Continuous distributions, Poisson distribution, Normal distribution, Binomial distribution, 

Correlation analysis, Regression analysis.  

 

Numerical Methods: Solutions of nonlinear algebraic equations, Single and Multi‐step methods for differential equations.  

 

Transform Theory: Fourier Transform, Laplace Transform, z‐Transform.  

 

ELECTRICAL ENGINEERING  

 

Section 2: 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.  

 

Section 3: Electromagnetic Fields  
Coulomb's Law, Electric Field Intensity, Electric Flux Density, Gauss's Law, Divergence, Electric field and 

potential due to point, line, plane and spherical charge distributions, Effect of dielectric medium, Capacitance of simple 

configurations, Biot‐Savart’s law, Ampere’s law, Curl, Faraday’s law, Lorentz force, Inductance, Magnetomotive force, 

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

 

Section 4: 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, Applications of Fourier 

Transform, Laplace Transform and z-Transform. 

 

Section 5: Electrical Machines  
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; 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; Types of losses 
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and efficiency calculations of electric machines.  

 

Section 6: Power Systems  
Power generation concepts, ac and dc transmission concepts, Models and performance of transmission lines and 

cables, Series and shunt compensation, Electric field distribution and insulators, Distribution systems, Per‐unit quantities, 

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, Principles of over‐current, 

differential and distance protection; Circuit breakers, System stability concepts, Equal area criterion.  

Section 7: Control Systems  
Mathematical modeling 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.  

 

Section 8: 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.  

 

Section 9: Analog and Digital Electronics  
Characteristics of diodes, BJT, MOSFET; Simple diode circuits: clipping, clamping, rectifiers; Amplifiers: 

Biasing, Equivalent circuit and Frequency response; Oscillators and Feedback amplifiers; Operational amplifiers: 

Characteristics and applications; Simple active filters, VCOs and Timers, Combinational and Sequential logic circuits, 

Multiplexer, Demultiplexer, Schmitt trigger, Sample and hold circuits, A/D and D/A converters, 8085Microprocessor: 

Architecture, Programming and Interfacing.  

 

Section 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. 
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(Established by Govt. of Punjab vide Punjab Act No. 5 of 2015) 

   PhD ADMISSION SYLLABUS FOR PET 

 

FACULTY:- ENGG & TECH       DISCIPLINE:-  TEXTILE ENGG. 

 

SYLLABUS FOR PhD ELIGIBILITY TEST  (SECTION II/TECHNICAL SECTION): 
 

Section 1: Textile Fibers 
Classification  of  textile  fibers;  Essential  requirements  of  fiber  forming polymers; Gross and fine  

structure  of  natural fibers  like cotton,  wool, silk, Introduction  to important bast fibres; properties and 

uses of natural and man- made fibres including carbon, aramid and ultra-high molecular weight 

polyethylene (UHMWPE) fibers; physical and chemical methods of fiber and blend identification and blend 

analysis. 

Molecular architecture, amorphous and crystalline phases, glass transition, plasticization, crystallization, 

melting, factors affecting Tg and Tm; Production process of viscose and other regenerated cellulosic fibres 

such as polynosic, lyocell. Polymerization of nylon-6, nylon-66, poly (ethylene terephthalate), 

polyacrylonitrile and polypropylene; Melt Spinning processes for PET, polyamide and polypropylene; Wet 

and dry spinning processes for viscose and acrylic fibres; post spinning operations such as drawing, heat 

setting, tow- to-top conversion and different texturing methods. 

Methods of investigating fibre structure e.g., Density, X-ray diffraction, birefringence, optical and electron 

microscopy, I.R. spectroscopy, thermal methods (DSC,   DMA/TMA,   TGA);   structure   and   morphology   

of   man-made   fibres, mechanical properties of fibres, moisture sorption in fibres; fibre structure and 

property correlation. 

Section 2: Yarn manufacture, Yarn structure and Properties 

Principles of opening, cleaning and mixing/blending of fibrous materials, working principle of modern 

opening and cleaning equipment; the technology of carding, carding of cotton and synthetic fibres; Drafting 

operation, roller and apron drafting principle, causes of mass irregularity introduced by drafting; roller 

arrangements in drafting systems; principles of cotton combing, combing cycle, mechanism and function, 

combing efficiency, lap preparation; recent developments in comber; Roving production, mechanism of 

bobbin building, roving twist; Principle of ring spinning, forces acting on yarn and traveler, ring 

& traveler designs, mechanism of cop formation, causes of end breakages; Working principle of ring 

doubler and two for one twister, single and folded yarn twist, properties of double yarns, production of core 

spun yarn; Principles of compact, rotor, air jet, air vortex, core, wrap, twist less  and friction 

spinning. 

Yarn  contraction,  yarn  diameter,  specific  volume  &  packing  coefficient;  Twist factor, twist strength 

relationship in spun yarns; Fibre configuration and orientation in yarn; Cause of fibre migration and its 

estimation; Irregularity index; Structure property relationship of compact ring, rotor, air-jet and friction spun 

yarns. 

Section 3: Fabric manufacture, Structure and Properties 
Principles of winding processes and machines, random, precision and step precision  winding,  package  

faults  and  their  remedies;   Yarn  clearers  and tensioners; Different systems of yarn splicing; Features 

of modern cone winding machines;  Different  types  of  warping  creels;  features  of  modern  beam  and 

sectional warping machines; Different sizing systems, sizing of spun and filament yarns, sizing machines; 

Principles of pirn winding processes and machines. 
Primary and secondary motions of loom, cam design & kinematics of sley, effect of their settings and 

timings on fabric formation, fabric appearance and weaving performance;  Dobby and  jacquard shedding;  

Mechanics of  weft insertion  with shuttle,  warp  and  weft  stop  motions,  warp  protection,  weft  
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replenishment; Principles of weft insertion systems of shuttle-less weaving machines; Principles of 

multiphase and circular looms. 
Principles of weft and warp knitting, basic weft and warp knitted structures; Classification, production, 

properties and application of nonwoven fabrics, principle of web formation & bonding. 

Basic woven fabric constructions and their derivatives; crepe, cord, terry, gauze, leno and double cloth 

constructions.  Peirce’s equations for fabric geometry; elastica model of plain woven fabrics; thickness, 

cover and maximum set of woven fabrics. 
Section 4: Textile Testing 

Sampling techniques, sample  size and sampling errors; Measurement of fibre length, fineness, crimp; 

measurement of cotton fiber maturity and trash content; High volume fibre testing; Measurement of yarn 

count, twist and hairiness; Tensile testing of fibers, yarns and fabrics; Evenness testing of slivers, rovings 

and yarns; Classimat fault analysis; Testing equipment for measurement of fabric properties like thickness, 

compressibility, air permeability,  wetting &  wicking, drape, crease recovery,  tear   strength, bursting 

strength and abrasion resistance; Instruments and systems for objective evaluation of fabric hand. 

Statistical analysis of experimental   results,   frequency   distributions,   correlation,   significance   tests, 

analysis of variance and control charts. 
Section 5: Chemical processing 

Impurities in natural fibre; Chemistry and practice of preparatory processes for cotton, wool and silk; 

Mercerization of cotton; Preparatory processes for manmade fibres and their blends. 
Classification of dyes; Dyeing of cotton, wool, silk, polyester, nylon and acrylic with appropriate dye 

classes; Dyeing of polyester/cotton and polyester/wool blends; Dyeing  machines;  Dyeing  of  cotton  

knitted  fabrics  and  machines used; Dyefibre interaction; Introduction to thermodynamics and kinetics 

of dyeing; Methods for determination of wash, light and rubbing fastness. 
Styles of printing; Printing thickeners including synthetic thickeners; Printing auxiliaries; Printing of cotton 

with reactive dyes, wool, silk, nylon with acid and metal   complex   dyes,   Printing   of   polyester   with   

disperse   dyes;   Pigment printing;  Resist  and  discharge  printing  of  cotton,  silk  and  polyester;  

Transfer printing of polyester; Inkjet printing. 
Mechanical finishing of cotton. Stiff, soft, wrinkle resistant, water repellent, flame retardant and enzyme 

(bio-polishing) finishing of cotton; Milling, decatizing and shrink resistant finishing of wool; Antistatic and 

soil release finishing;  Heat setting of synthetic fabrics; Minimum application techniques; Pollution control 

and treatment of effluents. 
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(Established by Govt. of Punjab vide Punjab Act No. 5 of 2015) 

 

PhD ADMISSION SYLLABUS FOR PET 

FACULY : ARCHITECTURE & PLANNING                               DISCIPLINE : ARCHITECTURE & PLANNING 

SYLLABUS FOR PhD ELIGIBILITY TEST (SECTION II/TECHNICAL SECTION): 

Section 1: Architecture and Design  

Visual composition in 2D and 3D; Principles of Art and Architecture; Organization of space; Architectural 

Graphics; Computer Graphics– concepts of CAD, BIM, 3D modeling and Architectural rendition; Programming 

languages and automation. Anthropometrics; Planning and design considerations for different building types; Site 

planning; Circulation- horizontal and vertical; Barrier free design; Space Standards; Building Codes; National 

Building Code.  

Elements, construction, architectural styles and examples of different periods of Indian and Western History of 

Architecture; Oriental, Vernacular and Traditional architecture; Architectural developments since Industrial 

Revolution; Influence of modern art on architecture; Art nouveau, Eclecticism, International styles, Post 

Modernism, Deconstruction in architecture; Recent trends in Contemporary Architecture; Works of renowned 

national and international architects.  

Section 2: Building Materials, Construction and Management  

Behavioral characteristics and applications of different building materials viz. mud, timber, bamboo, brick, 

concrete, steel, glass, FRP, AAC, different polymers, composites.  

Building construction techniques, methods and details; Building systems and prefabrication of building elements; 

Principles of Modular Coordination; Estimation, specification, valuation, professional practice; Construction 

planning and equipments; Project management techniques e.g. PERT, CPM etc.  

Section 3: Building and Structures  

Principles of strength of materials; Design of structural elements in wood, steel and RCC; Elastic and Limit State 

design; Structural systems in RCC and Steel; Form and Structure; Principles of Pre-stressing; High Rise and 

Long Span structures, gravity and lateral load resisting systems; Principles and design of disaster resistant 

structures.  

Section 4: Environmental Planning and Design  

Ecosystem- natural and man-made ecosystem; Ecological principles; Concepts of Environmental Impact 

Analysis; Environmental considerations in planning and design; Thermal comfort, ventilation and air movement; 

Principles of lighting and illumination; Climate responsive design; Solar architecture; Principles of architectural 

acoustics; Green Building- Concepts and Rating; ECBC; Building Performance Simulation and Evaluation; 

Environmental pollution- types, causes, controls and abatement strategies.  

Section 5: Urban Design  

Concepts and theories of urban design; Public Perception; Townscape; Public Realm; Urban design interventions 

for sustainable development and transportation; Historical and modern examples of urban design; Public spaces, 

character, spatial qualities and Sense of Place; Elements of urban built environment – urban form, spaces, 

structure, pattern, fabric, texture, grain etc; Principles, tools and techniques of urban design; Urban renewal and 

conservation; Site planning; Landscape design; Development controls – FAR, densities and building byelaws.  

Section 6: Urban Planning and Housing  

Planning process; Types of plans - Master Plan, City Development Plan, Structure Plan, Zonal Plan, Action Area 

Plan, Town Planning Scheme, Regional Plan; Salient concepts, theories and principles of urban planning; 

Sustainable urban development; Emerging concepts of cities - Eco-City, Smart City, Transit Oriented 

Development (TOD), SEZ, SRZ etc.  

Housing; Concepts, principles and examples of neighbourhood; Housing typologies; Slums; Affordable Housing; 

Housing for special areas and needs; Residential densities; Standards for housing and community facilities; 

National Housing Policies, Programs and Schemes.  

Section 7: Planning Techniques and Management  

Tools and techniques of Surveys – Physical, Topographical, Landuse and Socio- economic Surveys; Methods of 

non-spatial and spatial data analysis; Graphic presentation of spatial data; Application of G.I.S and Remote 

Sensing techniques in urban and regional planning; Decision support system and Land Information System.  

Urban Economics; Law of demand and supply of land and its use in planning; Social, Economical and 

environmental cost benefit analysis; Techniques of financial appraisal; Management of Infrastructure Projects; 

Development guidelines such as URDPFI; Planning Legislation and implementation – Land Acquisition Act, 

PPP etc.; Local self-governance.  
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Section 8: Services, Infrastructure and Transportation  

Building Services: Water supply; Sewerage and drainage systems; Sanitary fittings and fixtures; Plumbing 

systems; Principles of internal and external drainage system; Principles of electrification of buildings; Intelligent 

Buildings; Elevators and Escalators - standards and uses; Air-Conditioning systems; Fire fighting Systems; 

Building Safety and Security systems.  

Urban Infrastructure – Transportation, Water Supply, Sewerage, Drainage, Solid Waste Management, Electricity 

and Communications.  

Process and Principles of Transportation Planning and Traffic Engineering; Road capacity; Traffic survey 

methods; Traffic flow characteristics; Traffic analyses and design considerations; Travel demand forecasting; 

Land-use – transportation - urban form inter-relationships; Design of roads, intersections, grade separators and 

parking areas; Hierarchy of roads and level of service; Traffic and transport management and control in urban 

areas,; Mass transportation planning; Para- transits and other modes of transportation, Pedestrian and slow 

moving traffic planning; Intelligent Transportation Systems.  

Principles of water supply and sanitation systems; water treatment; Water supply and distribution system; Water 

harvesting systems; Principles, Planning and Design of storm water drainage system; Sewage disposal methods; 

Methods of solid waste management - collection, transportation and disposal; Recycling and Reuse of solid 

waste; Power Supply and Communication Systems, network, design and guidelines. 
 

 


