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Syllabus Of AMIE Exams:
Section A (Diploma Stream)

AD 201 Fundamentals of Design and Manufacturing

AD 202 Material S

ce and Engineering
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Fundamentals of metal cutting; tool-work interaction for production of machined
surfaces. Classification of machining processes. Basic machining operations (turning,
shaping, planning, drilling and milling processes).

Fundamentals of grinding and finishing; overview of unconventional machining
processes; fundamentals of welding processes; introduction to primary welding and
allied processes; selection of manufacturing processes. Design for manufacturability.
Need for integration-commercial, economic and technological perspective; basic
tools of integration; concept of a system. introduction to information technology
and its elements.
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Introduction to group technology; introduction to simulation and database
management systems.

Elements of integration:-eontrollers, sensors, robots, automated machines; AGVs,
AS, RS, etc.

Product and process design- for integration; design for economic manufacturing;
design for manufacturing integration.

Introduction to computer aided process planning; selection of machine tools.

Material Scienge & Engineering

Group A
Introduction to materials. Metal and
materials-introduction and applica
Defects in solids. Point, line and Er S8 Diffusion in solids.
Phase diagrams. Mono-compong y , hon-equilibrium system,
phase diagram and. applicatig § 2 rystalline solids.
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thermosets, elastomer, resins, composites, particles and fibre reinforced composite.
Composite material including nano material.

Electronic properties. Magnetism, diamagnetism, paramagnetism, ferromagnetism,
magnetic energy, zone theory of solids, zones in conductors and insulators.
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Computing & Informatics

Group A
Programming languages. C including C++; Languages-declarations, expressions,
control statements, arrays, functions, pointers and structures; Algorithms and flow
charts. Introduction to Pascal.

Informatics. Information systems for decision making; Data management and
database management technology; Office automation system-LAN, WAN, electronic
mail, electronic .data interchange; clienggserver technology; overview of TCP/IP;
Information systems for business; Stratg@i@information systems; Information
resources management.

Group B

Computer basics. History, generati ication of computers; Number
systems; Boolean algebra.

Hardware. Introduction to Iog| ja il omponents of a computer

input/output devices, CPU u
Software. System software;

Group A
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Group B
Ecosystems: Natural ecosystems. Principles of eco-balance, Biosphere cycle, carbon
dioxide. Causes for eco-imbalance - its effects and remedies.

Environmental Degradation: Causes for degradation - its effect. Control of air,
water, soil and noise pollutions. Protection of ozone layer.

Waste Management: Agricultural, urban and industrial waste.

Sustainable Development: Definition and concept. Technology for sustainable energy
and materials.

CONT. NO.:- 9818366022, 9810366022, 9810366722, 011-25075997 (O)
E-MAIL:- ENGINEERSCLASSES4COMPETITION@GMAIL.COM
WEBSITE:- www.engineersclasses4competition.com FOLLOW US ON FACEBOOK!




Engineers Classes For Competion®
(Best for AMIE & JE/B.Tech Level PSUs)

C-70, MAHAVIR-VIHAR, DWARKA SEC-1,(NEAR POLICE POST- HDFC ATM) NEW DELHI-45

Section A (Non Diploma
Stream)

AN 201 Fundamentals Of Design And Manufacturing
AN 202 Material Scignce And Engineering

AN 203 Comp And Informatics

mami -y
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Concept of manufacturing; classification of manufacturing processes. Fundamentals
of casting. Basic understanding of commonly used casting processes (sand casting,
investment casting and permanent mould casting processes).

Fundamentals of metal forming; hot and cold working; basic understanding of
primary metal forming processes (rolling, forging, extrusion and drawing processes,
punching and blanking).
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Group B
Fundamentals of metal cutting; tool-work interaction for production of machined
surfaces. Classification of machining processes. Basic machining operations (turning,
shaping, planning, drilling and milling processes).

Fundamentals of grinding and finishing; overview of unconventional machining
processes; fundamentals of welding processes; introduction to primary welding and
allied processes; selection of manufacturing processes. Design for manufacturability.
Need for integration-commercial, economic and technological perspective; basic
tools of integration; concept of a system._introduction to information technology
and its elements.

Introduction to group technology; intrg
management systems.

Elements of integration:-eontrolle
AS, RS, etc.

pn to simulation and database

pbots, automated machines; AGVs,

Group A
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Group B

Heat treatment. Iron-carbon system. Annealing, normalising, hardening,. critical
cooling rate, hardenability, age hardening, surface hardening, tempering.

Thermal properties. High temperature materials; materials for cryogenic
application, thermally insulating materials. (Specific heat, thermal conductivity,
thermal expansion).

Ceramic materials and polymers. Silicon structures, polymerism . in glass, electrical
properties of ceramic phases, rocks, building stones, refractories.

Polymerisation mechanism, structural properties of polymer, thermoplastics,
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thermosets, elastomer, resins, composites, particles and fibre reinforced composite.
Composite material including nano material.

Electronic properties. Magnetism, diamagnetism, paramagnetism, ferromagnetism,
magnetic energy, zone theory of solids, zones in conductors and insulators.

COMPUTING AND INFORMATICS

Group A
Programming languages. C including C++; Languages -declarations, expressions,
control statements, arrays, functions, pqilditers and structures; Algorithms and flow
charts. Introduction to Pascal.
Informatics. Information systems for g aking; Data management and
database management technology; § ation system-LAN, WAN, electronic
mail, electronic .data interchange SR/ echnology; overview of TCP/IP;
Information systems for busines ition systems; Information
resources management.

Group B

Hardware. Introductio £0; 1 i Tp@MeNts of a computer
input/output devices _u_'-l.‘f i

Software. System Sok vm;-‘ll
Operating system

0 Qi nd the
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Development Processes: Parameters for development. Interrelationship between
social, economic and scientific factors. Role of science and technology in
development. Planning-its objective and assessment.

Technology Assessment: Historical development of science and technology Criteria
for assessment of appropriate technology and technology adaptation.
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Group B

Ecosystems: Natural ecosystems. Principles of eco-balance, Biosphere cycle, carbon
dioxide. Causes for eco-imbalance - its effects and remedies.

Environmental Degradation: Causes for degradation - its effect. Control of air,
water, soil and noise pollutions. Protection of ozone layer.

Waste Management: Agricultural, urban and industrial waste.

Sustainable Development: Definition and concept. Technology for sustainable energy
and materials.

MECHANIG®L SCIENCE

Group A
Mechanics of Solids: Coplanar force
equilibrium conditions, free-body
moment of inertia, mass mome
Dynamics and Statics: Kinematj

yment, of a force, couple,

§ty, acceleration, Newton's laws,
ork/energy, projectiles,

moment of momentum, rotg otion, free vibration.

Mechanics of Deformatio i : Bstic constants, ultimate
strength, Mohr's circle offSHi@ss s. Deflection of beam-
bending moment and p of circular sections. -

Group B
Fluid Mechanics: E

n rmngalm W y jcs and law
nel@ ic ther a 1 S’Ej for id ‘

amics, Carnot cycle, entropy, various processes'g

COMPETITION

Group A

Engineering Physics

Atomic structure, Rutherford and Bohr's models, atomic process. Proton and
neutron, radioactivity and decays. Nuclear energy and reactions, nuclear reactor.
Introduction to quantum physics.

Inter-atomic forces in solids, anisotropic properties. Distinction between metal and
semi-metals. Semiconductor; insulator and superconductor. Dielectric materials.
Types of dielectric polarisation. Piezo, pyro and ferroelectric materials and their
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electrical and optical properties.

Kinetic theory of gases. Temperature and kinetic energy, ideal gas laws. Principle of
statistical mechanics. Boltzman’s law, Brownian movement, equiportion of energy
and thermal equilibrium of radiation.

Optics. Interference, diffraction and polarisation, laser, holography, fibre optics.
Crystalline and amorphous material, crystal geometry, crystal directions and planes.
Space lattices. Crystal symmetry and structure. Crystal bonding. Inter-atomic forces
in solids. Anisotropic properties.

Group B

Engineering Chemistry
Chemical bond. lonic and covalent bog
Resonance; Bond order; Fajan’s rule
Chemical kinetics.
Structure of organic molecules, oduction to stereochemistry;
Optical activity. Titration involygfe ] anganate, potassium dichromat.
Titration involving EDTA.
Oxidation-reduction reactiog
chromatography and ion-ex€hi
chemistry; UV-visible spg -’-J"_lif'
Environmental chemistigf . I'

ol o

attice energy; Hybridisation;
bond and intermolccular forces;

mistry; Corrosion;

ture and electro-
-simple reactions.

8. NOx, SOx, oxidant.

M ERET LT T3

O U O CTU U U Ul

of pIanes and surfaces and lines and surfaces Development of curved surfaces
Affine correspondence and its applications.

Product graphics. Introduction to various product features; identification of
functional and non-functional, surfaces; Selection of datum; Tolerancing of
dimensions. Compatibility of product elements for manufacturing and assembly
requirements; Sectional and auxiliary views. .

Computer graphics. Basic principles for interactive computer graphics; Systems and
peripherals required; Point plotting technique; Line drawing displays; Modelling of
two and three-dimensions; Display of solid objects.
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Group B

Drafting principles. Manipulation and use of drafting equipments and instruments;
Exercises in instrumental drawing; Introduction to drafting codes as per ISO and BIS;
Technical lettering.

Drawing exercise. Drafting problems involving consideration of - stereo metric
features; Toleranced dimensioning; partial views and sectioning, auxiliary sections,
schematic product symbols. Drafting exercises involving (a) preparation of details,
(b) aggregation for assembly, (c) exploded machine kinematics, etc.

ELECTRONICS ANRMNSTRUMENTATION

Group A
Electronics
Semiconductor materials, intrinsig

diodes, rectifiers-;half wave, fu Al filters, Zener diodes, their
operation, characteristics and gPgi RIFC
Transistors-p-n-p and n-p-n ANSis L'"
characterlstlcs blastlng an

plifier-CE, transistor
Jhal equivalent circuits. Field

Amplifiers- Hybrld para tL ) ircui emitter configuration,

current and voltage ga i : response_ concepts
P =

or oscillation.

2s. OP AMP appllcatlons. A Digital Conversion
onversion(DAC).

Jelf (BEST FOR
_.l #mﬂ ’Ifg wmmtfler and

'"'“-h,,rl‘”I"’EIT L L

display dewces.

Sensors and transducers. Resistive, inductive and capacitive pick ups for non
electrical quantities. Analogue and digital data acquisition and transmission
systems.
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ENGINEERING MATHEMATICS

Group A
Calculus of functions of one variable: Successive differentiation, Leibnitz theorem,
Roll’s and Mean value theorems. Taylor's and Maclaurin’s expansion theorems.
Fundamental theorem of integral calculus. Elementary reduction formulae for
integrals. Applications to length, area, vgume, surface area of revolution, moments
of centre of gravity. Infinite series-conygi@eénce, divergence ratio tests, etc.
Calculus of functions of several variab ial derivatives, gradient and
directional derivatives.
Differentiation of implicit functio entials, tangents, normals, maxima;
minima, saddle points. Method of 3 plier. Multiple integrals.

Vector Calculus: Scalar and ve ; rface integrals. Gradient and
divergence. Green's and Stok g icati

inner products Iinear tra it d [ i y minants. Systems of linear
' , rank of a matrix,
inverse of a matrix. rix, diagonalization of a

matrix. .

Group B
Ordinary Differe
degree and sol

Numerical differentiation and integration. Trapezoidal rule and Simpson's one-third
rule, including error formulae.

Introduction to Probability and Statistics: Basic concepts, including introduction to
probability theory, Venn diagrams., central limit theorem, mean, mode and median.
Properties of Beta, Poisson, Exponential and Normal distributions. Correlation and
regression, Students t-distribution test, Chi-square and F tests of significance.
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ELECTRICAL SCIENCE

Group A
Review of basic concepts in electrostatics and magnetostatics, Basic laws due to
Ohm, Coulomb, Faraday, Ampere and Kirchhoff, Network parameters and theorems,
Superposition theorem, Thevenin and Norton’s Theorems, Network analysis, Steady
state response of circuits to sinusoidal functions. Power and power factor. Phasor
representation of sinusoidal complex impedances. Resonance. Magnetic field
calculations. Magnetization curves. Magnetic circuits concepts and calculation.
Hysteresis and eddy current losses. Rela
Polyphase circuits-Three-phase supply g
phase circuits. Star and delta conne
Symmetrical components. Power m

Bs. Phase sequence. Balanced three-
Unbalanced three-phase circuits.
three-phase circuits. Active and

Group B
Elements of power distributiq ributions. a.c. 3-wire and 4-
Burrent loading and voltage
profile in dlstrlbutlons Comps SRfICIemCI8s in different systems of
distribution.

Power transformers, t
Efficiency and regul
Principles of energ

emf; d.c. maching

. ,
el T .
method. Si ) nduct utator hfnes.

' BasHMof ra (¢ ines, torque and

ristics of series, shunt a
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Section B (Mechanical
Engineering)

Compulsory Subjects
IC 402 Engineering Management

MC 403 Mechanics of Solids
MC 404 Mechanics of Fluids
MC 405 Thermal Science ang

Group Il Manufacturing Engineering

MC 431 Manufacturing Science

MC 432 Computer Aided Manufacturing
MC 433 Tool and Die Design

MC 434 Manufacturing Automation

MC 435 Production Management
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Engineering Management

Group A
Management and Organisations

Management process: Definition, planning organizing, directing, controlling,
coordinating, types of management.

Organisation Definition, planning, design and development, types of organizations.

Management planning and control: Classical, new classical and modern principles.
General Management, scientific managegiient, engineering, management, systems
management.

Planning: Procedures, resources and
procedures.

Control: Setting of reference or g
controlling, types of control.

, Objectives, goals, policies and

, promotion and career
nd collective bargaining,

O MT’F‘TI "-',a,- W

thelr implications.

Managerial economics: Concepts, theory of production, marginal productivity and
cost. Introduction to theory of firm.

Quality management: Quality definition, quality planning, quality control and
guality management, Total quality management, ISO 9000 systems, simple quality
control techniques like control charts and acceptance sampling.

Marketing management consumer behavior, market research, product design and
development pricing and promotion.
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Project management: Introduction. Concept of a project, project management
concepts, project simulation, cost or project and means of financing, economic
evaluation criteria of the project, project implementation, project planning,
scheduling and monitoring, project control (PERT, CPM techniques including
crashing). Project evaluation.

Information technology and management. Role of information, management
information system and decision support system, Information technology-

introduction to e-business, e-commerce and integration tools like enterprise
resource planning (ERP).

Rf Solids

Group A

Review of free body diagrams; Ang c tion unde-!" axial loading. Simple
shear and pressure.

Statically determinate and indekets : : es and moments transmitted by
simple beams.

Mechanics of deformable $8 : 3 ; mation of stress and,
strain, Mohr circle diagrg i I Al eOmpatibility conditions.

Material properties ang ing: Elastic, inelé and viscoelastic
material behaviour. Jetio il cregpr” s of rdness, toughness
and their quantificg le and®ifh &ts.

Group B
Stress-strain-tgip
Equations ofget oﬁm i I:__! g disks.

Reflection of
helical

Yield g BrQ

COMPETITION

Properties and classifications of fluids. Fluids statics, buoyancy.

Scalar and vector fields, Reynolds transport theorem.

Continuity and momentum equations, momentum theorem, Bernoulli’s equation and
their applications.

Constitutive relation for a Newtonian fluid. Navier Stokes equations, exact solutions
for flow between parallel plates, rotating cylinders, Couette flow and Poiseuille
flow.
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Application of viscous flows through pipes, Correlation of friction factor.

Laminar boundary layer, boundary layer equations Blasius solution over a flat plate,
wall shear stress. boundary layer thickness, boundary layer control.

Group B
Separation; momentum integral method.

Turbulent flow; mixing length models; SK
boundary layer.

Compressibility flow; Nozzles and dif§
transfer.

Potential flows.

friction coefficient in a turbulent

ocks; Effect of friction and heat

Group A &b
p ™

System, property, worlgarcihe

thermodynamics, applicatiag

Convection: External flows, boundary layer flow on heated flat plate.

Thermally and hydro-dynamically fully developed 10w through a pipe, turbulence
flow, Dittus Boelter's and Sieder state correlation.

Natural convection, condensation and boiling. Heat exchangers, LMTD and e-NTU
method. Radiation: Fundamental concepts, black body radiation, surface emission,
surface properties, Kirchoff’s law, view factor, black body radiation exchange.
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Manufacturing Technology

Group A

Introduction. Manufacturing cycle. Manufacturing processes and their selection.
Engineering materials and their selection.

Casting: Patterns, gating system design, riser design, product design, defects,
inspection techniques. Other casting processes: investment casting, die casting,
centrifugal casting and continuous casting. Basic design considerations in casting.

Metal forming: Plastic deformation, hot
rolling, extrusion, drawing processes, sj
homogeneous deformation. Sheet me

Heat treatment processes.

Processing of plastics: Extrusion, j ] g, blow moulding, rational
moulding, thermo-forming and
rapid prototyping, stereo lithg

ald cold working. Forming operations-
metal operations, load estimations for
esign. High velocity forming processes.

sintering processes. .
Group B

Metal cutting: Tool .
NRS, cutting fluids, §
and screw thread
wheels.

eometry an Q re in ASA, ORS and
%rﬂ'phg op S8t Bioduction of gears

ind finishing processes, of grinding

lll. Tytanc secondary dnves, guideway ant
ons O FESP | TV

Dds: Protess capabllltles and limitations @
r e = -

COMPFE LT LT 10N

Design of Machine Elements

Group A

Mechanical systems and elements, overall design considerations, safety, ecological
and societal considerations in design. Codes for design-Bureau of Indian Standards
(BIS)-codes, design data handbook. Load, stress and critical sections in machine
parts.

Materials, stress-strain curves of ductile and brittle materials, cast iron, steel, non-
ferrous alloys and plastics, hardness and surface properties of materials, material
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strength, factor of safety and allowable stress. Review of axial, bending, shear and
torsional loading on machine components, combined loading, two- and three
dimensional Mohr's circle. Stresses in curved beams, thick and thin shells under
pressure.

Deflection and stability, beam deflection and column buckling. Euler's formula and
Johnson's formula. Failures theories-maximum normal stress theory, maximum shear
stress theory, and maximum distortion energy theory. Application to components
made of brittle and ductile materials, stress concentration factor.

Cyclic loading and fatigue failures: Reverge bending, axial and torsion loadings,
effect of stress concentration, fatigue W rediction-Miner's rule, effect of surface
treatments (shot-peening, surface haj on fatigue life of components.

Design of threaded fasteners and pg

thread forms and threaded fastener

group of bolts.

Rivets and welding: Loading, g "'l. ) St xial and bending.

Group B

Design of springs: Spring g d extension springs
design for fatigue, loadj arings, bearing
materials, fluid viscosilymayels i icati : [ cquation, Raimondi

and Boyd chart. Heaj

- pins anﬁom mngs Cott

Py 1

2! Slngle and multlple plate clutch co

COMPETTTTION

joints, ga
tant

REFRIGEREATION AND AIRCONDITIONING

Group A

Introduction to refrigeration and air-conditioning, methods of refrigeration-
conventional and non-conventional, unit of refrigeration, COP and refrigeration
efficiency.

Air refrigeration. Carnot. Bell Coleman, Brayton cycles, simple and bootstrap
aircraft refrigeration systems.

CONT. NO.:- 9818366022, 9810366022, 9810366722, 011-25075997 (O)
E-MAIL:- ENGINEERSCLASSES4COMPETITION@GMAIL.COM
WEBSITE:- www.engineersclasses4competition.com FOLLOW US ON FACEBOOK!




Engineers Classes For Competion®

(Best for AMIE & JE/B.Tech Level PSUs)

C-70, MAHAVIR-VIHAR, DWARKA SEC-1,(NEAR POLICE POST- HDFC ATM) NEW DELHI-45

Mechanical refrigeration. Carnot vapour refrigeration compression cycle, simple
vapour compression cycle. Effect of sub-cooling and superheating on cycle
performance, actual vapour compression cycle, multistage and cascade
refrigeration, industrial refrigeration systems.

Vapour absorption refrigeration: Working principle, COP comparison between vapour
absorption and vapour compression refrigeration systems, actual ammonia

vapour refrigeration systems. Lithium bromide water absorption system, electrolux
refrigeration system.

Group B

Steam jet refrigeration system: Prig
steam jet refrigeration. Vortex and g

Thermoelectric refrigeration: The : ents, working principle and COP

and applications, performance, actual
refrigeration, theory and operation.

refrigerants, desirable propertieg . SERIimary and secondary
refrigerants, various refrigerani ) , alternatives to the chloro
fluorocarbons.

Air-conditioning: Psychro gt -r: [ arious psychometric
processes, comfort and ig STLIA itioni iz e temperature and

ons, design con pA8ible and latent heat
loads, sensible hea Oy turaEl i gl ventilation heat
gains, occupancy Heat™ _"‘ aneas@ntact factors.

POWER PLANT ENGINEERI
Group A rﬂE:El‘ FOR
Thermal pgi ‘ hw onen of pow

b B I“.L _L’h |

Boilers and steam generation, general classification, fire tube and water tube
boilers, natural circulation and forced circulation boilers, high pressure, high
temperature boilers, supercritical pressure boilers, boiler mounting and accessories,
feed pumps, economisers, superheaters, air preheaters; boiler furnaces, heat
generation rates, water walls.

Gas fired and fuel fired oil furnaces, pulverised fuel fired furnaces, burners for gas
fired, fuel oil-fired and pulverised fuel fired furnaces, grate fired furnaces for solid
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fuels, feedwater pumps and pipings, boiler settings, estimation of air quantity
requirement and draught systems, ID and FD fans.

Diesel power plants: Diesel engine performance and operation, plant layout, log
sheets, selections of engine size.

Gas turbine plants: Plant layout, methods of improving output and performance fuel
and fuel systems, methods of testing, open and closed cycle plants, operating
characteristics-Group B

Group B

Combined working of power plants: Advg
types of power plants, need for co-ordj

gges of combined working of different
g of types of power plants in power

Hydroelectric plants: Penstocks,
hydroplant auxiliaries, plant layg

pecific speed, turbine governors,
il remote control of hydroplants,

Major electrical equipme P : ol exciters, power and unit
ircui ) i i Dl board equipment,

Power station auxilj J
and wind power. Jid '-|I

ONVENTIONAL ENERGY SY3&

( H-E:E'l" :I""Z:.I"E
Eonvent | S, wind ) (1 .
rrg'hanlsm sBTJrce wastE' 1;l’nple.l\i/lgest . ion and

Drying; Power generatlon etc.
Group B

Direct energy conversion methods: Photoelectric, thermoelectric, thermionic, MHD
(magneto-hydrodynamics) and electro-chemical devices; Solar cells.

Photo voltaic; Amorphous semiconductors; Limitations of photovoltaics efficiency;
Fuel cells; Peak load demands; Developments in fuel cells and applications.
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Ocean thermal energy conversion; Geothermal energy-hot springs and steam
injection; Power plant based on OTEC and geothermal springs.

Fusion energy: Control through fusion of hydrogen and helium. Energy release rates-
present status and problems. Future possibilities.

Integrated energy packages using solar, biomass, wind, etc. Comparative study of
non-conventional energy sources; Cost considerations and economics.

INTERNAL COMBUSTION ENGINES

Group A

Classification of engines according to
strokes, construction details, value g
of air standard cycles, deviation of;
influencing factors.

Review of fuels for IC engines O : ce to velocity, ignition quality
and knock rating, variable cog 2 ;

pycle of operation and number of
ts, application of IC engines, review
from fuel-air cycles, various

) ) A ' ‘
lean and rich mixture opgjéi ] OfS uretors principle, types
and venturi, fuel orifice v

Fuel-air requwement LL Jm distcBution and injection.
Types of injector s ormal combustion.
Detonation in S| agefk ocking ines. inflUSREfded@ionation and knock.

Group B
Engine frictigfmg

F.
J-.«

rejected to coolant air and Water cooling systé

COMBEELT LT LION

methods of supercharging with special .emphasis on turbochargers.

Engine testing and performance: Various performance parameters and their
measurements.

Air pollution from engine exhaust, its measurement and control, principle
constituents of engine, emission methods of control, modification of conventional
engines, dual fuel and multifuel engines, stratified charged engines, sterlings
engines, Wankel rotary combustion engine.
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TURBOMACHINERY

Group A

Positive displacement and turbo machines. Basic principles of rotodynamic
machines. Efficiency of turbo machines.

Flow through nozzles and blade passages: Steady flow through nozzles, isentropic
flow; Effect of friction in flow passages; Converging-diverging nozzles; Flow of wet
steam through nozzles; Diffusers.

Steam and gas turbines. Pressure and velgcity compounding; Velocity diagrams;
Degree of reaction; Utilisation factor; R@a@kion blanding; Analysis of flow through
turbo machines; Energy equation; Mo i

Fluid dynamic consideration: Theorg inable work head; Profile losses.
Clearance and leakage losses. Wi "~‘l|_ tial admission losses. Flow
deviation, Diffuser performance 'ﬁ] gici@assages. Cavitation in turbo
machines.

Group B

transfer and relations,
prmance characteristics,

considerations,

Wind turbines; 6
performance Eergy hgé er, torque at

Group A

The essential inputs to a design engineer. Stages in design. Creative and
evolutionary design. Problem formulation. Preliminary design and analysis.

Conceptual design: Alternative designs, feasibility analysis and design space, best
design constraints, system integration, rational design.

Design process and design cycle. Design morphology.
Design data bases and design standards.
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Selection of materials and processes. Accuracy, surface finish, tolerances, statistical
nature of loads, part dimensions. Probabilistic design, factor of safety.

Detailed design of simple systems involving pressure vessels, fasteners, pins and
welds.

Group B

Optimal design of machine elements and systems. Minimum weight and minimum
cost design rigidity and strength.

Reliability of systems, failure rate and cog
considerations in design.

Static and dynamic analysis of engineg
couplers, transmission devices, tootj

OPTIMIZATIO

ponent life, MTBF, reliability

ems involving shafts, linkages,
its, etc.
RN APPLICATIONS

Group A

Introduction to optimisatio
Statement of an optimisa i

gineering applications.
formulation of optimisation

reduction, simp
transportatio

| &Hﬁmﬁ oo zaze
i g (b i 6 Raple X ok o 1 B

convergence checks.

Geometric programming: Introduction to geometric programming, polynomial,
unconstrained and constrained problems.

Dynamic programming: Introduction to dynamic programming, multistage decision
processes, computational procedures, calculus and tabular methods.
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ANALYSIS AND SYNTHESIS OF MECHANISMS AND MACHINES

Group A

Mechanisms and machines, kinematic pair, elements, chains and inversions, degree
of freedom, movability, Grubler's criterion, four-link mechanisms,. Grashof's
criteria.

Kinematic analysis, instantaneous centres, Kennedy theorem, velocity analysis using
velocity difference and instantaneous cgliises, acceleration analysis, velocity and
acceleration images.

Kinematic synthesis, graphical methg
synthesis problems, motion, path
three point synthesis of four link

ersion and overlay, three-point

Dynamic force analysis of fours gechanisms, turning moment
and flywheel analysis.
Types of governors, chara iIflg&lrbMeliors, stability control of

speed hunting of governgks
Group B

€ es, balancing of multicyling engines, V-twin
cylinder, multi§ e and radial engine. Lanche

, sele tion, ent d

Types of cag
determing

Group A

Conceptualisation of mechanical systems for prescribed scheme; Layout of machine
tool elements; Introduction to machine tool drives and mechanisms; General
principles of machine tool design.

Design of drive systems; Regulation of speed and feed; Kinematic structure of
machine tool gear box; Hydraulic, mechanical and electrical speed regulation.

Design of machine tool structures: Material selection; Welded vs. cast structure;
Static and dynamic stiffness; Choice of element sections and their design.
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Group B
Analysis of spindles, bearings, slides and guides.
Control systems for machine tools.

Dynamics of machine tools: Machine tools as a closed loop system. Dynamic
stability. Forced vibration and chatter in machine tools.

Concept of modular design; Concepts of aesthetic and ergonomics applied to
machine tools; Acceptance tests and standardisation of machine tools.

COMPUTER AIDEDgRGINEERING DESIGN

Group A

Computer aided design of engineerj
design and manufacturing.

Applications in modelling, analysis,

Computer graphics, raster grap 2 Mac dess, pixels and graphic display in
computers, windows and vie i
manipulation, hardware disg

omogeneous
projections, etc.

Bnus and icons, two-
ple machlne

Computer aided draftj
dimensional drawingg

representation (B-rep); parametric instancing. Cell decomposmon, spatial
occupancy enumeration, generalized sweep.

Mass property calculations—curve length, surface area, volume, centroid, mass,
moment, etc.

Finite element analysis: Fundamentals of finite element analysis; discretization,
mesh generation, pre and post processing and simple applications.
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MANUFACTURING SCIENCE

Group A

Deformation of metals, stress-strain curves, temperature and strain rate effects,
ductility and toughness, plane-strain deformation, mechanism of plastic
deformation, control of material properties—alloying and heat treatment.

Sand casting: Pattern materials and allowances, moulding materials, properties ol
moulding sand, effects of moulding |ngr ents on mould properties, estimation of
pouring time, mechanism of solidificaty ite of solidification in an insulating

mould, riser design and placement,

Elements of plasticity—yield criteri 0 , plastic instability. Analysis of
forming processes—forging, rolli 2 and strip drawing, using slab
method, deep drawing, blanki cation and friction in metal

forming.

Group B

Metal cutting: Mechanic ¢ i ] ition in turning, shaping,
planning, milling and d c 5S in machining, heat
generation, estimatiog averas 901 w88 mechanism and tool
life testing, varlabl aftect E i ¢ S®estimation of cost

ific energy,
ature, wheel

removal

h|n|n CIa53|f|cat|on of Ero esses mec
PAM.

LR B LN

COMPUTER AIDED MANUFACTURING

Group A

Basic definitions of manufacturing systems: Definitions, design, planning and
control.

Part design and CAD: Engineering design, design drafting and its interpretation,
inspection and measurement. A brief history of CAD, CAD hardware and software.
Fundamentals of geometric modeling. CAD data exchange.

CONT. NO.:- 9818366022, 9810366022, 9810366722, 011-25075997 (O)
E-MAIL:- ENGINEERSCLASSES4COMPETITION@GMAIL.COM
WEBSITE:- www.engineersclasses4competition.com FOLLOW US ON FACEBOOK!




Engineers Classes For Competion®
(Best for AMIE & JE/B.Tech Level PSUs)

C-70, MAHAVIR-VIHAR, DWARKA SEC-1,(NEAR POLICE POST- HDFC ATM) NEW DELHI-45

Process engineering: Experience-based planning, process capability analysis, basic
machining and other manufacturing process calculations, process optimisation.

Hard automation: Introduction to automated manufacturing, fixed automated
manufacturing systems, workpiece handling hardware for automation and economics
of automation.

Programmable logic controllers: Function of controllers, control devices,
programmable logic controllers.

Data communication and local area networks in manufacturing: Fundamentals of
data communication and local area net

Group B

Fundamentals of numerical control;
classification of NC, NC part progr,
programming.

evelopments and principles of NC,

Group technology: Introdug
technology.

AT
g, in exmg E)ol

Group B

Die design: Design of sheet metal blanking, piercing, bending and deep drawing
dies. Progressive die design.

Mould design. Introduction to die casting and injection mould design. General mould
construction. Design of ejection, feed and cooling systems. Parting surface design.
Side cores and side cavities. Product design for die casting and injection molding.

Cost estimation and cost benefit analysis.
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MANUFACTURING AUTOMATION

Group A
Definition of automation, reasons for automating, pros and cons of automation.

Fundamentals of manufacturing and automation: Manufacturing operations and
automation strategies, production economics.

High volume production systems: Detroit type automation, analysis of automated
flow lines, assembly and line balancing, automated assembly systems.

Numerical control production systems: , DNC and adaptive control.

Group B

Industrial robots: Robotics technolog pplications.

Material handling and storage: A
and retrieval systems.

Automated inspection a sty i sStinOMstatistical quality control,
automated inspection gife : geiMglogies for automated
inspection, coordinatg [aetliri8pection methods,
machine vision and -i ';1' ontact inspection
methods. L

PRODUCTION MANAGEMEN

(BEST FOR
RETES Pt

budgeting, break-even analysis, make or buy decisions, evaluation of alternatives,
discounted cash flow, equivalent comparison methods, depreciation.

Aggregate planning. Planning time horizons, inputs to aggregate planning systems,
single and multistage aggregate planning systems, decision processes for aggregate
planning—graphical method, linear decision rule, and linear programming method-
Demand management. Time span for forecasts, forecasting system, forecasting
methods-time series, casual and predictive forecasting methods, selection of a
forecasting method.
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Group B

Scheduling. Scheduling process scheduling for a multistage production system,
sequencing production operations, Johnson's rule.

Facilities management. Plant location—factors influencing plant location, cost
factors, plant location decision process, selection of a location for new facilities,
evaluation of alternative regions and sub-regions. Plant layout-objectives, decision
process, types of layouts, comparison of layouts. Line balancing and sequence
analysis concepts. Materials handling-devices for materials handling, basic
considerations in the selection of materigds handling system.

and works measurement, methods
t, operator process chart, motion
alysis. Time study-types of studies,

Human factor engineering: Methods ang
study, process analysis, operation prg
study, principles of motion econom
procedure for job time study, phy

Quality management: Three asg tional responsibility for quality
in a manufacturing system, eg@ROf M ITYESSBicance, quality control, QC
decision variables, process Tge.} CRlaust 8 eptance sampling, single,
double and sequential sa

Maintenance managemeg g et of reliability
, preventive
ing theory and its

COMPET LT ION
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Section B
(Civil Engineering)

Compulsory Subjects

IC 402 Engineering Management
CV 403 Civil Engineering Materials ang
CV 404 Geo-technical and Foundatig
CV 405 Water Resources Systems
CV 406 Principles of Geo-informa

tion Practices

Group |1 § : tﬂfhﬂeﬁ“ i, Fmr.lj

CV 42 of Environmental Engineering

vkt o LT LON

Group Il Infrastructure and Urban Development
CV 431 Transportation Engineering

CV 432 Traffic and Transportation Systems

CV 433 Town Planning and Urban Development

CV 434 Design of Water and Wastewater Treatment Systems
CV 435 Construction Management Systems
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Engineering Management

Group A
Management and Organisations

Management process: Definition, planning organizing, directing, controlling,
coordinating, types of management.

Organisation Definition, planning, design and development, types of organizations.

Management planning and control: Classical, new classical and modern principles.
General Management, scientific managegiient, engineering, management, systems
management.

Planning: Procedures, resources and
procedures.

Control: Setting of reference or g
controlling, types of control.

, Objectives, goals, policies and

, promotion and career
nd collective bargaining,

O MT’F‘TI "-',a,- W

thelr implications.

Managerial economics: Concepts, theory of production, marginal productivity and
cost. Introduction to theory of firm.

Quality management: Quality definition, quality planning, quality control and
guality management, Total quality management, ISO 9000 systems, simple quality
control techniques like control charts and acceptance sampling.

Marketing management consumer behavior, market research, product design and
development pricing and promotion.
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Project management: Introduction. Concept of a project, project management
concepts, project simulation, cost or project and means of financing, economic
evaluation criteria of the project, project implementation, project planning,
scheduling and monitoring, project control (PERT, CPM techniques including
crashing). Project evaluation.

Information technology and management. Role of information, management
information system and decision support system, Information technology-

introduction to e-business, e-commerce and integration tools like enterprise
resource planning (ERP).

CIVIL ENGINEERING MATER & CONSTRUCTION PRACTICES

Group A

Introduction to civil engineering rg L imber, cement, steel, plastics,
concrete. Engineering properties ity, strength (compressive
tensile, flexural, shear, etc.), 4 [ ) atigue, limit, creep, shrinkage,

relaxation, permeability, fircu
environment on materials. @4as
rain, fire.

properties-setting, § ) trength, low alkali,
rapid hardening.

need to have standards and some common international standards. Relevant Indian
standards (commonly used standards to be listed with brief description). Quality
control. Non-destructive testing and evaluation.

Construction practices: Standards relevant to quality control at site. Safety issues.
Quantities and estimation. Tender document. Contracts-unit rate, lumpsum,
turnkey. Project management-CPM, PERT, bar charts, pie diagrams, escalation,
depreciation.
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GEOTECHNICAL AND FOUNDATION ENGINEERING

Group A

Introduction to soil mechanic, examples of geotechnical engineering applications.
Description of assemblage and individual particles, classification, etc. Soil types.

Geostatic stresses, stresses due to applied loads, stress point, stress paths, principle
of effective stress. Soil-water systems, capillarity, flow through soils. Darcy's law,
tests to determine the coefficient of permeability in the lab and in situ, one-
dimensional flow, total elevation and pregsure heads, piping/quicksand condition.

ondition, methods of solution, confined
pr strength and stress strain relations,

Two-dimensional flow, seepage, contin
and unconfined flows, flow nets, etc.
stress paths.

One-dimensional compression test parameters, maximum past
consolidation pressure, OCR, phg idation, Terzaghi theory,

coefficients of consolidation ag E.i“" Coil sion (creep), consolidation
under construction loading, i

Strength and triaxial testig _,_ QI B[ CHiterion, drained,
consolidated, undrained glid*uiid ands loose and dense) and
fine grained (NC and OGJf30! o Bart MoMs 1\ @lme changes (dilation
and contraction) due ti8"# :;;'

e,
Group B
Characterization g

and in situ test i‘_*-

etc. .

or mat foundations, contact pressure, distribution, basics of footing design. Ground
improvement methods, preloading, vertical drains, vibrocompaction, stone columns,
heavy tamping, etc.

Earth pressure theories, Coulomb and Rankine theories, effect of, layering, water
level, etc. Retaining walls, types-gravity, cantilever, counterfort, reinforced. earth,
ete. Design methods, checking for stability.
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WATER RESOURCES SYSTEMS

Group A

Introduction to Water Resources Systems. Elements of a water system, concept of a
system, systems analysis techniques, issues in systems approach, advantages and
limitations of systems approach, challenges in water sector.

Acquisition and Processing of Water Resources Data. Types of data, design of
hydromet networks, data validation, acg@ligition and processing of precipitation and
other meteorological data, acquisitio ocessmg of stream flow data, water
quality and other data, water resourg

geographic information systems.

Statistical Techniques for Dataffngtys ol jable, cumulative distribution
function, probability distribujleWgl g ) characteristics. Normal
distribution, Extreme value
distribution, Discrete prok il ibuti et oments for continuous

' pothesis testing; t-test,
Is. Frequency analysis;
and moving average

Chi-square distributiop
Frequency factor mg

SystemsAnaIysis 5. imization, - 5. Linear
programming ‘ ; i ion, si ) ality, piecewise

c.nhimmf. Fiel

COM P F"'l." L

envwonmental problems in command areas, environmental |mpact assessment
sustainable development. Social impacts.

Water Resources Planning. Stages in water resources planning, data collection and
processing, estimation of future water demands, preliminary planning, institutional
set-up, public involvement, formulation and screening of alternatives, models for
water resources planning, sensitivity analysis.

Reservoir Sizing. Need for reservoirs, classification of reservoirs, water uses,
reservoir planning, estimation of water yield, hydro-power generation, reservoir
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losses, water balance of a reservoir, storage requirement for conservation purpose.
Mass curve method, sequent peak algorithm, flood control storage capacity,
reservoir routing.

Principles Of Geoinformatics

Group A

Introduction to surveying: Objectives, classification of surveys, Indian topographic
series, map reading.

Linear measurements: Distance measureg#ents with chain and tapes, corrections to

Compass surveying: True and magne , local attraction, fore and back
bearing, various types of compasseg ions, detail plotting, adjustment of

Levelling: Concepts of Geold,

determination of height, boog , types of levels, sensitivity.

of the bubble, trigonometright [ -« raction effects.
Contouring: Guidelines f ethods of contouring.
Plane Tabling (PT): Ac 4850 5o J ] gtion method ,
preparation of map. .—::.

Theodolites: Measugit BRIt

-I ;:'1_ fferences in Vernier
and mlcropllc thegBoORLES

. nce/covariance

figure, well condltloned triangle, trlangulatlon flgures reconnalssance and station
selection, intervisibility of stations, signal and towers, base lining, computation and
adjustment in triangulation, satellite station.

EDM: Principles and applications, instruments: Geodimeter, Tellurometer, Distomat,
etc.

Digital Theodolites/Total Station/GPS: Principles and applications.

Introduction to photogrammetry: Comparison of serial photographs and topographic
maps, definition of basic terms, perspective of near-vertical photograph, scale and
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coordinates from photographs, stereoscopy, parallel bar measurements,
determination of heights, principle of radial line triangulation, assumption,
limitations and errors.

Introduction to remote sensing: Remote sensing system, data-acquisition and
processing, EMR and spectrum, atmospheric windows, Interaction mechanisms,
multi-concept, sensors and platforms. Interpolation of aerial photographs and
satellite imagery and their interaction.

Analysis And Design Of Structures

Group A
Analysis

Stability and determinacy of struc
Review of shear force and bendig oS in beams and frames.

Plane trusses.: Method of join ;_ _.J-I ( pns. Deflection of trusses
(virtual work method) Defleght®

Moment-area method a e line diagrams and
moving loads. Three-higged, 1

Analysis of statically i#fdei . dant iess method of
analysis.

Plane truss using I""

Method of congisten
equations,

Group B
Design

brmation, three-moment e

IbUtl? m
AN & F'f-'l.f-'lj

LA R LT 1TON

Design oTf compression membpers.

Design of beams (rolled section, build-up sections). Design of bolted (eccentric)
connections.

Design of welded plate girder.
Design of industrial buildings (gantry girder, roof trusses etc).

Design of beam-columns and column bases. Design of RCC beams, columns, slabs and
footings by working stress method of design.
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ADVANCED STRUCTURAL ANALYSIS

Group A

Matrix analysis, displacement and force method: Computers and structural analysis;
brief discussion on analysis procedures with introduction to displacement and force
methods; basic structural system and mathematical model; coordinate systems,
joint displacement and joint loads; statically determinate and indeterminate
structures; kinematically determinate and indeterminate structures.

Member end load matrix: Member deform
flexibility matrix; global stiffness matrix
matrices; plane frame members; spacg

Flexibility analysis of statically deteg

tion matrix; influence coefficients; global
pcal member flexibility and stiffness
e members.

ctures; computer program for
v indeterminate structures;

Stiffness analysis method; co : i ifness analysis of kinematically
determinate systems; stiffneg 2117, y determinate plain frame;

Group B

Stress analysis and , : principal stresses
and Strains, deviaj

equations. Failure criteria s

anisotropic ang glgfe|astic materials; yleflsil:g-l‘;lure)

Plates angiShell8 ﬁmhe Y, m&tjabe ding Q@S membrane
irculareyli Is.

rectangular beams.

Working stress design of T-beams. Design of tension members and compression
members.

Limit states, design of beams.
Design of two-way slabs, design of circular slabs, and design of flat slabs.
Design of miscellaneous structures—staircase, curved beam, lintel, etc.
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Group B

Limit state, design of columns. Design of members under combined bending and
direct stresses.

Design of footings and design of bridges.
Design of liquid retaining structures.
Design of prestressed concrete structures. Design of masonry structures.

RUCTURES

Group A

Industrial buildings: Loads, clag8f
unbraced buildings.

Steel towers: Transmission 5; mi W (T guyed towers.
Group B
Multistoried buildings:

etc.

Jom S s s Equatlons oF mot|]o?n Free
st ;

Multi degree of freedom systems: Equations of motion. Free vibrations, natural
frequencies and modes. Free vibration analysis for classically damped systems.
Damped matrix. Rayleigh damping. Modal analysis. Earthquake analysis of linear
systems by response spectrum method.

Continuous systems: Equations of motion. Natural frequencies and modes. Modal
orthogonality. Earthquake response spectrum analysis.
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SEISMIC DESIGN OF STRUCTURES

Group A

Characteristics of earthquake: Earthquake terminology. Magnitude. Intensity.
Measurement of ground motion. Frequency-magnitude relationship. Liquefaction.

Strong ground motion: Acceleration time histories. Peak parameters (peak ground
acceleration/velocity/ displacement). Response spectrum. Site effects.

Earthquake analysis of structures: Idealisation on structures. Response spectrum
analysis. Equivalent force concepts. Torsignally coupled systems.

Group B

Concepts of earthquake-resista
factor, over strength, responsesfe 8ign response spectrum. Lateral

pt of structural control.

Building codes: Performange®Gil AgS i (EQlakes. Historical perspective
i ymbuildings.

Detailing of reinforced SOMCEET d masonry buil@IRUSIEFEKisions of IS 13920, IS

4326, IS 13827. Retrg .n._h':' ?ﬁrp S%( !
Other structures: Ig toc gismic JEsiD )idges and liquid

Group A
Environ

e Ul
 for 4..& r"T} elig

Wastes: Solid, I|qU|d and gaseous, and their sources and characteristics.

Water and wastewater quality estimation: Population forecast, water demand for
various purposes, variation in quantity of water and wastewater.

Overview and elements of water supply scheme.
Group B

Water/wastewater quality enhancement: Unit operations and processes, physico-
chemical vs. biological methods, solid-liquid separation, grit removal, screening,
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commutation, mixing, equalization, coagulation, flocculation, filtration,
disinfection, aeration and gas transfer, precipitation, softening, adsorption and ion
exchange.

Surface and groundwater treatment: Sequencing of unit operations and processes,
plant layout, hydraulic considerations-Rural water supply and sanitation.

Wastewater collection system and water distribution system: Review of analysis,
design and appurtenances.

ENVIRONMENTAL ENGINEERING - PROCESS & MANAGEMENT

Group A
Introduction: Review of environmen

aspects, classification of biopro
and immobilized growth syste
aerobic dispersed growth sys

i anaerobic processes, dispersed
it operations and processes,
pcess and its modifications,

tertiary treatment, 3
hydraulic considergi

Disposal of wastg
effluent and stjieeg
factors, emisg

miltion|far

[! _. adkisms and
tants—adsorptlon a i

sorptio

on 0 aseous pollu

G e 8 LR

Noise pollution and hazardous waste management: Definition, measurement, control
measures.

Environmental impact and auditing: Environmental impact and assessment—
statements and methodologies, environmental laws—special constitutional
provisions, role of federal and state governments and NGOs in monitoring and
control of environmental pollution and resources, environmental auditing.
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AIR POLLUTION AND ITS CONTROL

Group A

Introduction: History of air pollution, air pollution systems, concepts of air quality,
air quality criteria and standards, atmospheric chemistry and philosophy of air

pollution control.

Air Pollution sources: Stationary—industrij
diesel-driven vehicles.

Assessment of air pollution: Preparati
pollution loads.

Effects of air pollution: Human hg

, domestic, non-point Mobile: Petrol and

Mission inventory, emission factors,

Group B

Transport and dispersi e

Gaussian model and ifSaMe €8Sl migration pathways,
dry and wet depositi# -I |:'-|.

Engineering con i chambers, inertial device
scrubbers, mobjié

COMEETL'T ION

water quality in hydrogeologic cycle benef|C|aI uses of water, water quality criteria
and ambient water standards.

Water quality and health.
Consideration in water supply scheme.

Water and wastewater quantity estimation: Population forecast; water demand for
various purposes, variation in quantity of water and wastewater.
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Design of grit removal, equalisation, coagulation— flocculation, filtration,
disinfection; aeration and gas transfer, and distribution system.

Group B

Wastewater characterisation, wastewater quality parameters, BOD, COD, various
types of solids, physicochemical, biological methods, solid-liquid separation, grit
removal, screening, commutation, mixing equalization.

Design of activated sludge process, trickling filters, oxidation ponds, oxidation
ditch.

Water quality modelling: DO-BOD Stree
Wastewater collection system: Analysj

WASTE MANAGEMENT A
Group A

Phelphs equation.
and appurtenances.

JENT IMPACT ASSESSMENT

Environmen

cnironme ent,:@msmﬁevi
Group B AWF:'."I i F".‘_'ﬂ_r.'lj

COMPET LT ION

Environmental impact factors and areas of consideration, measurement of
environment impact, scope and methodologies of EIA. Case studies stressing physical
aspects of EIA.
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TRANSPORTATION ENGINEERING

Group A
Components of transportation.
Vehicle and driver characteristics.

Resistance to vehicles and power requipgi@nts; Perception-Reaction time of

drivers; Visual acquity of drivers; Drivg

Group B

Airport planning and
capacity; Airport de

Group A

Traffic engineering—introduction. Traffic Characteristics
— Road user characteristics

— Vehicular characteristics Traffic Studies

— Use of speed, journey time, and daily studies
— Method of measuring spot speeds.
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— Methods for measurement of running speed and journey speed
— Vehicle volume counts

— Origin-destination studies

— Parking studies

— Statistical analysis for traffic studies Traffic Controls

— Traffic signs

— Traffic markings :— Traffic signals
— Traffic signs

— Traffic markings :— Traffic signals
— Design of traffic signals
— Types of traffic signals & traff i [Iraffic Safety

— Road accidents—causes and iy

— Traffic management meagiife i DN accident prevention

— Basic principles of re

cifehATER & F3LEa)

t problems

COMEPETLT LON

— Trip generation

— Trip distribution

— Traffic assignment

— Model

Land Use and Transport Planning
— Lane use transport models
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— Land use as an instrument of diffusing congestion
— Hierarchy of planning

Public Transport—Needs, modes and systems

— Model split and trip characteristics

— Road based systems

— Rail based systems

— Innovative transit systems

— Automation technology

— Intelligent vehicle highway syste
— Bus and railway stations

Economic Evaluation of Transport

Garden City copGeinof oward, Geddesian trend and vé green belts.
Planning of ngw ‘ i i in |
surveys for ¢ i nﬁﬂmm

structure ias
land use

sk < 4,08 g Bl gy S i g -

development. 73rd and 741'1 CAA and its implicaton to planning.

Slum clearance, urban renewal, conservation, rehabilitation and redevelopment.
Decentralisation policies. Review of various urban development schemes and
projects.
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CONSTRUCTION MANAGEMENT

Group A

Introduction to construction management. Construction industry and its practices.
Problems of construction industry. Management problems in construction.
Methodology of system design and techniques in construction. Elements of
engineering economies. Probability and statistics. Allocation models, coordination
and inventory model. Queuing model. Un@ertainty principles. Simulation.

Engineering economics in constructio gement. Time value of money, interest
tables and rates of payment and ret iation of capital assets. Evaluation of

. Case study modules.

Use of elementary statistics and V' the Statistical approach, probability
imation, statistical inference,
quality control using statisticg prrelation analysis. Case study

modules.

Group B
CPM and PERT nety W gL fiel@kof construction,
planning of sched DASE S ies, case study

modules.

S “"“.L’.' 11 £
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Section B
(Electrical Engineering)

X I"-"I] B LT LON

EL 421 Advanced Aspects of Electrical Machines
EL 422 Power Electronics

EL 423 Electrical Drives
EL 424 Electrical Power Utilization
EL 425 Micro-processors and Micro-controllers

CONT. NO.:- 9818366022, 9810366022, 9810366722, 011-25075997 (O)
E-MAIL:- ENGINEERSCLASSES4COMPETITION@GMAIL.COM
WEBSITE:- www.engineersclasses4competition.com FOLLOW US ON FACEBOOK!




Engineers Classes For Competion®
(Best for AMIE & JE/B.Tech Level PSUs)

C-70, MAHAVIR-VIHAR, DWARKA SEC-1,(NEAR POLICE POST- HDFC ATM) NEW DELHI-45

Group lll Control and Instrumentation

EL 431 Control Theory

EL 432 Power Electronics

EL 433 Process Control Systems

EL 434 Instrumentation Systems

EL 435 Micro-processors and Micro-controllers

Engineering Management
Group A

Management and Organisations
Management process: Definition ] g, directing, controlling,

Organisation Definition, plag ent, types of organizations
Management planning and | and modern principles
General Management, s SERIB. management, systems

management.

Planning: ProceduregiFres gs=gbals, policies and
procedures.

Control: Setting f i monitoring and

controlling, tyge§e

b A B EETECE TR )

Material : Functions, objectives, planning and control including inventory models
with or without storage costs, price break ( excluding dynamic and probabilistic
considerations). Different classes of inventory. Material Requirement Planning
(MRP).

Group B

Financial management: Introduction to standard forms of financial statements, i.e.,
balance-sheet, profit and loss, and income statement. Fixed and current asset
items. Fixed and current liability items. Linkage of two successive balance-sheets
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through income or profit and loss statement. Funds flow statement. Financial ratios
and their implications.

Managerial economics: Concepts, theory of production, marginal productivity and
cost. Introduction to theory of firm.

Quality management: Quality definition, quality planning, quality control and
guality management, Total quality management, 1SO 9000 systems, simple quality
control techniques like control charts and acceptance sampling.

Marketing management consumer behavior, market research, product design and
development pricing and promotion.

Project management: Introduction. Cg
concepts, project simulation, cost o

pf a project, project management
d means of financing, economic

crashing). Project evaluation.

Information technology and rngeiig . mation, management
information system and decj S \ ation technology-
introduction to e-businessgie f Tg (BEools like enterprise

Group A

Generatlon of elgCl s i - methods.
equipment.

PREET mﬂeﬁ M factor,
dfact-o acity planni dfor o]l
- - s |

() Ehetaims F"T' T‘

stability.
Group B

Transmission of electrical power: Overhead and underground transmission line
configurations. Materials for transmission line conductors and insulators. Power
station and sub-station switchyard and layouts. ACSR conductors, bundled
conductors. Overhead line poles, towers and cross arms.' Single and double circuit
lines.
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Untransposed and transposed 3-phase transmission lines. Overhead, line sag
calculation. Effect of wind pressure and ice loading on transmission lines.

Transmission line parameters: Resistance, inductance and capacitance calculations.
Skin and proximity effects. Corona and radio interference of EHV lines. Voltage
distribution in suspension insulators. String efficiency. Different types of cables.
Capacitance of cables. Intersheath grading.

Performance of short transmission lines: Line loss, efficiency and regulation of line.
Zero regulation condition of power transmission.

Performance of medium transmission ling
Regulation and efficiency of medium lij

Nominal T and ” representation.

Performance of long transmission lin ent T and ~ representations.

Transmission line charts: Po
angle diagram of an interca US ries capacitor in a
transmission line.

Group A
Circuit Theory

Graph of a net
and tie set ma

pltage. Tie set
a"ﬂu jum equatlons

Terminals and ports. Driving point and transfer impedances. S-plane representation:
Poles and zeros. Time domain behaviour from pole and zero plots. Procedure for
finding network functions for general two-port network. Radian frequency and
sinusoidal network functions in terms of poles and zeros. Resonance, Q-factor and
bandwidth. Asymptotic change of magnitude with frequency in terms of poles and
zeros. The symmetrical lattice..
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Group B
Field Theory

Vectors and vector calculus. Gradient, divergence and curl of a vector. Gauss,
Stokes and Helmholtz theorems.

Electrostatics: Potential and electric field intensity. Conducting boundaries, Coaxial
spheres and cylinders. Laplace's and Poisson's equations. Electrostatic energy.
Uniqueness theorem. Method of images; dipoles. Dielectric polarisation, electric
flux density, permittivity. Boundary conditions. Stationary currents. Ohm's law;
E.M.F. conservation of charge. Resistanc@f arbitrary shaped conductors. Boundary
conditions and refraction, current flo Numerical solutions of Laplace's
equation by the method of iteration

Magneto static : Magnetic field intg density. Vector potential. Magnetic
S ppere’s circuital law. Differential
equation for vector potential. |

conditions for and H.

magnetic vector potengal® spe RO iffusion equations and
non dissipative wave s

R ok 15 ol 7 ol VB Bt

Synchronous machines: Regulation of synchronous generators. Salient pole
synchronous machines. Direct and quadrature axis reactances. Synchronisation of 3-
phase generators.

Starting of synchronous motors. V-curves for synchronous motors. Synchronous
condensers. Load and torque angles of synchronous machines.
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Group B

Three-phase induction motors: Torque-slip characteristics. Starting maximum and
pull out torques. Circle diagram of induction motors. Starters for induction motor.
Speed control of induction motor. Testing of induction motor.

Single-phase A.C. motors: Working principle and performance of split phase shaded
pole and capacitor , motors. Series motor, repulsion motor.

Servo motors: D.C. and A.C.

Measuremegt And Control

Group A
Measurements
Units and standards. Measuremen g OlBNtities such as voltage, current and

N9 e l‘“fl i

Stability: Concept and determination of absolute stability. Routh's criterion. Nyquist
criterion. Relal stability. Determination of gain and phase margin from Nyquist and
Bode plots.

Root locus: Definitions. Construction of root loci. Root contours, S plane analysis of
systems.

Control system components: D.C. and A.C. tachogenerator, synchros, D.C. and A.C.
preamplifier Servo potentiometers and gyroscopes.
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Design Of Electrical Systems

Group A
Design of load boxes and rheostats.

DC machine design: Main dimensions, output equation, choice of number of poles,
choice of type of winding, design of commutator and brush gear, design of field
poles and field windings.

Armature windings: Basic principles and classification of armature windings, single
layer and double layer windings, simple a@ad multiple windings. Different types of AC
windings, commutator windings, AC wingiilils factors. Armature reaction in AC
machines, causes and elimination of es. Skin effect and eddy current losses
in armature conductors. Design of dj es of motor starters, field regulators.

Group B

heating value, use. Air/fuel ratio for liquid and gaseous fuel boilers.

Cogeneration and combined cycle generation. Fiuidised bed combustion. Nuclear
fission reactions: Fuel isotope energy release in fission. Fertile isotopes.

Converter and breeder reactors. Nuclear fusion-fusion reactions. Energy release in
fusion. Advantages and disadvantages of nuclear fusion.

Hydro energy; Run of the river and pumped storage systems. Energy and power
equations. Available water head. Impulse and reaction type hydro turbines.
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Environmental effects of conventional energy conversion. Energy conservation and
energy audit.

Group B

Different forms of non-conventional energy sources: Solar, wind, geothermal, ocean,
biogas, etc.

Two types of non-conventional energy conversion processes: a) Direct conversion to
electrical energy, viz, photovoltaic, fuel cells, etc.; b) Primary conversion to non-
electrical energy viz. solar-thermal, wind-turbine, ocean-thermal, tidal, etc.

al conversion, techniques of collection,
Drs, selective surfaces, thermal

Solar: Terrestrial solar radiation, solar-
storage and utilization, types of solar ¢
processes, power generation, etc.

Photoelectric effect, solar cells, cj amorphous semiconductors as solar
cell materials, equivalent circui

Chemical: Prln nles ctrochemical cell operation, f

mmt
\!H. f|c -E) j
nven!lonal'ﬁnd non-conven on-'l nergy

Devices

Power diodes, uncontrolled rectification and power loss during transients. Bipolar
junction transistor. Power MOSFET, IGBT, GTO and LASCR, UJT, UJT oscillator, its
design and frequency stability.

Driver circuit, pulse transformer and opto coupler. Thyristor, 2-transistor analogy,
triggering circuits, dv/dt and di/dt protections, snubber circuit and its design.

Cooling and head sinks. Natural and forced commutations. DC choppers, step-down
and step-up operations, thyristor choppers and switching mode regulators.
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Group B
Applications

Bl-2, M-2, B-6 and M-6 half/full controlled circuits with R and R-L loads. Principle of
phase control, circuits for control and UPS. I-O and 3-0 cycloconverter and harmonic
reduction.

Inverters: Series inverter, domestic inverter, PWM inverter, auxiliary commutated
thyristor inverters, complementary commutated thyristor inverters, current-source
inverters, 12-pulse converters and hvdc link.

D.C. drives: one-phase semiconverter/f onverter drives, 3-phase
semiconverter/full/dual-converter dri -quadrant chopper drives.

Induction motor drives, V/f control

multiplication, secondary gifi

-i Y Sireamer theory, Paschens
law, corona, effect of pg .I._j:l'#=

Zamtlicakdown process.

Insulating matg erties of traditional insulating A, vacuum, air
ruttion g e"‘i“%;ﬁl‘ ?"W{ !
Insulation acking ectrical a hanice

I'hln ins

ga'era eS|gH'approach of'bushing.

grounding, grounding through earthing transformer resonant groundlng

Group B

Voltage surges: Lightning phenomena, lightning induced overvoltage, direct stroke,
indirect stroke-Protection of power stations and sub-stations and transmission line
against direct strokes.

Protection of electrical apparatus against travelling waves. Lightning arrestors—
expulsion type, valve type, magnetic blow-out type and metal oxide type.
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Insulation co-ordination: Determination of the line insulation, basic impulse level
and insulation level of substation equipment. Selection of lightning arrester.
Establishment of impulse withstand level. Overvoltage due to switching. Reduction
of switching overvoltage.

Generation of high voltage and current in high voltage laboratory. Generation of
high AC, DC and impulse voltage. Generation of high impulse current, impulse
generator, testing transformer, source resonant circuit.

Non-destructive testing of- materials and electrical apparatus. Measurement of DC
resistivity, measurement of dielectric coggtant and loss factors, partial discharge
measurement.

Preventive testing of insulation: Hig
and transformers. High voltage testj

testing of insulators, bushings, cables
diverters.

Group A
An overview of modern po [ LoF t power system—generating
station, substation, transfgfgi issi ediEtlbution, load. Symbols and

Single line diagram.

alues, modification of
ansformer on per unit

w B 1"

per unit values- due ; Of b ﬁg -
is, i g : ﬁ/ﬁ ana

tlvetm mmces T od voltage and
RN PN

faults, calculation of fault current and post-fault voltages. Arcing ground, its
consequences and remedy.

Load flow study: The basic load flow problem and its importance, classification of
system bus bars, formulation of load flow equations using bus admittance matrix,
tteiative solution of load flow equations by Gauss-Seidel method, acceleration for
convergence.
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Economic load despatch: Generation cost, incremental cost, optimal loading of
generators on a common bus bar, transmission loss formula, incremental
transmission loss, generation scheduling taking care of transmission loss.

Group B

High voltage d.c. transmission: Historical review, merits and limitations of d.c.
transmission, kinds of d.c. links, constitution of d.c. links, terminal equipment
transformer, converter, choke and filter; gate control and operation of three-phase
thyristor bridge as rectifier and inverter, relationship between input and output
voltage and current in the bridge convengk, active and reactive power; control of
current and-voltage in a d.c. link, bac ack connection and its usefulness.

Power system control: Automatic loa
governor, load sharing among sync
system.

acy and voltage control, speed
ators, exciter, brushless excitation

Power system stability: Transieg k synchronous machine, effect of
voltage regulator and governg : ansient stability. The swing

equations in multi-machine g etk
and assessment of transieg

schemes, carrier equment carrier phase Comparlson

MICROPROCESSOR AND MICROCONTROLLERS

Group A

Microprocessor architecture and microcomputer systems, memory systems, input
and output devices. Number systems—binary, hexadecimal and BCD numbers, 2s
complement and arithmetic operations.
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8085 microprocessor architecture. Memory interfacing-address decoding techniques,
memory read and write operations. Memory map. Interfacing 1/0 devices-Memory-
mapped 170 and I/0 mapped 1/0. Polled and interrupt modes of data transfer. 8085
interrupts, direct memory access. Introduction to 16-bit microprocessor using 8086
as an example. Concept of debugger and MASM/TASM for PC assembly language
programming.

Peripheral devices. 8255 programmable peripheral interface, 8253 programmable
counter timer, serial communication with SID and SOD, 8251 programmable

communication interface, 8259 programmable interrupt controller, keyboard and
display devices.

8085 assembly language programming
and subroutines. 8085 programmer
multiplication routines. Software ¢

pstructions—addressing modes. Stack
registers. Addition, subtraction and
Bliting routines. Logical operations.

Software development syste : ) -assemblers. Microprocessor
applications. Microprocessores z and trouble-shooting
techniques.

Group B

8051 registers. i emory, internal
RAM and bit adg I i

Efﬁm m& ' e

a me ring € g‘__F Mmory access.
ac Ir ts. POW WaLlgodes

8051 a g@fsrogrammrg 0 1 mst'ﬂc on s s, ado des, bit

G0 Lyl g Bl g B
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ADVANCED ASPECTS OF ELECTRICAL MACHINES

Group A

Synchronous motor analysis taking armature resistance into account, vector
diagrams, power circle and excitation circle—diagrams. Performance calculations
under various operating conditions.

The equation of motion or 'swing' equation for synchronous motors and generators.
Solutions of linearized swing equation, oscillations of synchronous machines.
Hunting of synchronous motors, elemeg arge oscillation of synchronous

machines, concept of transient stabii

Synchronous-induction motor: §
Different types of motor exci

or run as synchronous motor.-
g characteristics-combined

design features.

Concept of negative se
machines.

Group B

reluctance and stepper motors, permanent magnet motors, derivation of
performance equations. Control schemes and performance.
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ELECTRICAL DRIVES

Group A
Basic concepts. Dynamics of electric driyg

haracteristics of different frictional
deferent industrial systems, four
pnditions of a drive system, steady

Mechanical system - different speed/tg
system, windage torque. N-T charac
guadrant operation of drive syste
state and transient stability of elg

DC choppers.
Inverters.

ELECTRICAL POWER UTILIZATION

Group A

Radiation and vision: Physics of light-wave theory, quantum theory, unified theory,
photon generation, visible wavelength range, standard observer curve, different
forms of energy converted to visible radiation, spectral power distribution curve.
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Quantities, units, standards and measurement: Luminous energy, luminous flux,
spectral radiant flux, solid angle, luminous intensity, luminance, illuminance,
luminous efficacy.

Colour temperature, colour rendering index, reflectance, diffuser, etc. Lambert's
cosine law, inverse square law and cosine law of illumination. Polar curve, Roussea's
diagram, illuminance (flux) meter, bench photometer (intensity measurement),
integrating sphere (flux measurement).

Optical system of human eye.

Sources of light: Construction and electrj
filament lamps, halogen temps, discha
discharge lamps, tube and CFL lamp

Lighting calculations for indoor ang

al circuits of different sources of light,
Mps - sodium and mercury high pressure

ications: Shop lighting, factory

Group B
Electric heating, welding ang heating—principle of
operation, scope of high frg eating, induction heating

furnace and their pg A4
maximum output £ "d

ye Ht Smfﬂteand

Electric welding: Resistance and arc welding and equipment for such welding.

Electrolysis: Application of electrolysis, electro deposition, electro extraction,
electro refining.
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CONTROL THEORY

Group A

Continuous-time systems: Performance specifications in time-domain and frequency
domain. Correlation between time domain and frequency domain
specifications.

Error coefficients. Design approaches.
of compensation. Controllability and

ency domain vs. S-plane design. Types
ility of control systems.

Cascade compensation: Lead, lag, B0 mpensators. Use of Bode diagram
Root locus, and Nyquist diagram j gdesign. Feedback compensator
design, use of inverse Nyquist g ) eedback compensation. PID
controllers. Linear state variaiig ": 201€ ent using state variable
feedback

Nonlinear systems: Types#f#! erties of non-linear
systems. Available techpifitigs, T d ms. Linearising
approximations. Descrj .'_ﬂu.!-l'ﬁ i GiIT Wit crycling and

instability. Phase plz
stability analysis of

Group B
Discrete-time $§

Popov's Method for

Z-transfer function model from state model of discrete systems. Solving time-
invariant state equations. State transition matrix. Controllability and observability
of time-invariant discrete systems.
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PROCESS CONTROL SYSTEMS

Group A
Process control principles, process control block

diagram, loop components—sensor and transmitter, controller, final control
element. Process transfer functions - pr@@&ss lag and dead time, self-regulating and
non-self-regulating processes.

Process instrumentation diagram: Sy interconnections.
Process control sensors and trans LR Talksensors, mechanical sensors,

analog signal conditioning— instg DIaRaliicr, signal isolation, and filter.
Analog signal transmission sys

Analog process controller, P, peration, controller-tuning
methods, on-off controlle erivative kick and controller
saturation. Velocity or i Ralog process controller

!_'-'- ss control loop,
1:.']. digital controller.

Digital process contrg Ifm
analog-to-digital age {3 —anal ters. Re
: . el

':'L"+JJ.'E:T.[ T 10N

chemical reactors, pH and blending processes, delay time and its effect. Flow
control, pressure control, level control, and temperature control. Boiler control-
feed water control, drum-level control, combustion control and 3-point control.

Computer control of processes. Direct digital control and supervisory control.
Adaptive control systems.
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INSTRUMENTATION SYSTEMS

Group A

Instrument performance characteristics and specifications: Static and dynamic,
analog and digital instruments. Errors in measurements—error, correction, precision,
accuracy, statistical analysis of errors, mean, median, mode, standard deviation.
Confidence intervals.

Cathode Ray Oscilloscope (CRO), use of @
display.

Measurements of kVAh and kVARh i
metering, summation current trang

D in voltage measurements and waveform

se load, trivector meter, summation

Electrical transduc e riab-différgntial tre B (LVDT), strain gauge,
S ight and radiation

COMPET LT ION
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Syllabus Of AMIE Exams:
Section B

EC 403 Communicatio
EC 404 Circuit Theoryitme

e il Taley @i B1TiReE i [ J I 1':_] ;|||I]
— e LR Rnre? ol | e B
EC 413 Microwave Engineering

EC 414 Optical and Satellite Communication
EC 415 Computer Networks and Communication

Group Il Integrated Circuits & Systems Engineering

EC 421 Digital Hardware Design
EC 422 Pulse and Digital Circuits
EC 423 IC Design Techniques
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EC 424 Solid State Physics and Semiconductor Devices
EC 425 Software Engineering

Group lll Control and Instrumentation

EC 431 Sensors and Transducers
EC 432 Industrial Instrumentation and Computer Control
EC 433 Biomedical Electronics
EC 434 Signal Processing

EC 435 Control Systems

Group A

Management planning
General Management

:"wt
promo

LA BT T TN

elopment competence development

relative merits and demerits, Maintenance-Objectives, different types of associated
decisions, strategies for effective maintenance, computer applications.

Material : Functions, objectives, planning and control including inventory models
with or without storage costs, price break ( excluding dynamic and probabilistic
considerations). Different classes of inventory. Material Requirement Planning
(MRP).

Group B
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Financial management: Introduction to standard forms of financial statements, ie.,
balance-sheet, profit and loss, and income statement. Fixed and current asset
items. Fixed and current liability items. Linkage of two successive balance-sheets
through income or profit and loss statement. Funds flow statement. Financial ratios
and their implications.

Managerial economics: Concepts, theory of production, marginal productivity and
cost. Introduction to theory of firm.

Quality management: Quality definition, quality planning, quality control and
guality management, Total quality management, 1SO 9000 systems, simple quality
control techniques like control charts ag ceptance sampling.

Marketing management consumer bej arket research, product design and
development pricing and promotio

concepts, project simulation, a0 pans of financing, economic
evaluation criteria of the pro ' i J i
scheduling and monitoring, g
crashing). Project evaluat'

Information technology gt e gamion, management
information system angitiéc
introduction to e- bu iness,"e ike enterprise
resource planning (

COMPET j_-l.'.'-iE*-]

Fourier transforms, power Spectrum, energy density spectrum. ,Direct delta
function. Orthogonal representatives of signals (Gram Schmidt Procedure),
autocorrelation, sampling theressare (Nyquist criterion). Random signal theory.
Discrete probability theory, continuous random variables, probability density
functions, ergodic processes, correlation function, spectral density, white noise.

Noise: Atmospheric, thermal, shot and partition noise, noise figure and
experimental determination of noise figure, minimum noise figures in networks.
Analog communication. Modulation theory and circuits. Amplitude modulation, AM-
DSB, AM-DSB/SC, AM-SSB and their comparison. Modulating and detector circuits for
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AM, FM and phase modulation~ Automatic frequency control. Pulse modulation.
PAM, PDM, PPM, PCM, delta modulation and circuits. Principle multiplexing FDM and
TDM.

Group B

Transmission through network: Networks with random input, auto-correlations,
special density and probability density input-output relationships, envelope of sine
wave plus Gaussian noise, optimum systems and nonlinear systems. Maximum signal
to noise ratio' criterion. Minimum mean square error criteria, equivalent noise
bandwidth. SNR in envelope detectors ang.PCM systems. Comparison of modulation
systems.

Digital communication: Basic informa
uncertainty and information, rate g

ary: Definition of information, entropy,
ation, redundancy, relation between

Introduction to digital commuliEStg Z PCM, log-PCM, DM, DPCM, AD,
PCM and LPC for speech S|g g gission, optimum detection,
ges for controlled ISI, line

voltage, circugiiest : PRiUM equations
of the loop g

The concept of complex frequency, transform impedance and admittance; series
.and parallel combinations. Frequency response, coupled circuits.

Terminals and terminal pairs, driving point impedance, transfer functions, poles and
zeros, restrictions on pole and zero locations in s-plane. Analysis of 1-port and 2-
port networks. Time domain behavior from pole and zero plot, sinusoidal network
functions in terms of poles and zeros. Resonance, Q and bandwidth of a circuit.

Introduction to synthesis of passive networks: Butterworths, Chebyshev and Bessel
type low pass, high pass, band pass and band rejection filters.
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Group B

Introduction: Basic concepts and symbols, open loop and closed loop systems,
effects of feedback. Concepts of linear and nonlinear systems. Definition of transfer
function. Block diagram representation. Signal flow graphs.

Servo components: Mathematical modelling and simulation of dynamic systems.
Synchros, potentiometers, gyros. d.c. and a.c. servomotors. d.c.. and a.c.
tachogenerators. Power and preamplifiers. Modulators and demodulators. Position
and speed control systems.

Time response: Typical test input' signal
second order systems to impulse, step
error coefficients and steady state e

Stability: Routh-Hurwitz criteria.
Frequency response: Frequency G GHLCABlONS. Bode plots. Polar plots.

ime domain performance of first and
B and sinusoidal inputs. Definition of

interrupts, gife
as an exan |P1|'1|
programg

8085 assembly Ianguage programming: 8085 mstructlons-addressmg modes. Stack
and subroutines. 8085 programmer's model-CPU registers. Addition, subtraction and
multiplication routines. Software delay and counting routines. Logical operations.
Analog and digital 170 interface routines-ADC and DAC.

Software development systems: Assemblers and cross assemblers.

Microprocessor applications. Microprocessor based system design aids and trouble-
shooting techniques.

Group B
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Introduction to microcontroller: Comparison of various microcontrollers. 8051
microcontroller architecture. Bi-directional data ports, internal ROM and RAM,
counters/timers. Oscillator and clock.

8051 registers. Memory organisations-program memory and data memory, internal
RAM and bit addressable memory, special functions, registers, memory map.

External memory systems and 1/0 interface. Accessing external program memory,
accessing external data memory, available 170 ports during external memory
access. Alternate ports functions. Serial interface. 8051 interrupts. Power down
modes.

8051 assembly language programming.
level operations. Arithmetic routine
keyboard and display interface rou

struction sets, addressing modes, bit
g and timing under interrupt control,

Group A

Biasting techniques ity; Dig ybrid 1l model of BJT
and 'high frequenc i

Single stage amp ¢ ar amplifiers, CE, CB, CC c0 characteristics,

/sis using h-parameters. FET a

SRFEEEDR Nk
transﬁo iers

hﬁthEEI.FI?I'w

stablllty of frequency.

Operational amplifiers-differential amplifiers, transfer characteristics, IC op-amp
functions, frequency response, step response; introduction to analog computer.

Power amplifiers-class A, B, AB, C amplifiers. Distortion, efficiency, push-pull
principle, power supply half wave, full wave, ripple factors, filters, regulation.

Group B
Introduction, binary numbers, binary codes.
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Boolean algebra-functions and expressions, gates- OR, AND, NOT, NOR, NAND, De
Morgan's theorem, laws and theorems.

Minimization of logical functions-Karnaugh map.

Arithmetic circuits-Ex-OR gate, half adder, full adder, subtraction, code conversion,
etc. Basic gate structures-RTL, DTL, TII.., ECL, MOS, CMOS.

Flip-flops-RS, T, RST, D, JK, Schmidt trigger, astable, monostable:
Counter techniques-Ripple counter, parallel counter.

BCD counter, synchronous counter, ring
Shift registers, memory.
D/ A and A/D converters.

DESIGN OF ELEG o 8ES AND CIRCUITS
Group A

considerations regardl i
polyphase rectifiers, &
UPS.

IC voltage regula S _' Qg justable voltage

king regulations,
rent regulators wﬂfctlll:rﬂrﬁula ack current

erters, sample and hold cwcmt hlgh in

ort circuit protection;
dustry. Introduction to

5, voltage
ifiers,

ut lmp

Oscillators. Expressmn for oscillation frequency and conditions for maintenance of
oscillations, sine wave oscillators, multivibrators, function generators, voltage
controlled oscillators, crystal oscillators.

Communication circuits. RF and IF amplifiers, video amplifiers, AM detectors,
balanced modulators and demodulators, phase locked loop, FM demodulation,
frequency shift keying, frequency multiplication.

Digital systems. Frequency counters, A/D and D/A converters, digital voltmeters,
programmable digital generators, frequency synthesizer. Design of ALU.
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BROADCAST AND TELEVISION ENGINEERING

Group A

Microphones, loudspeaker recording and reproduction of sound—disc, tape, film
recording, playback system. High fidelity equipment for reproduction of sound.
Loudspeaker enclosures and baffles. Stereophonic sound system.

Studios and auditorium: Theory of reverberation, its limitation, measurement and
adjustment. Acoustic materials, design considerations of broadcasting studios and
auditorium.

Broadcast transmitters—master oscillatg
modulation system. Class A, AB, and

requency multiplier, high and low level
amplifiers, feeder lines.

Block diagram and principles of amg lated and frequency modulated

receiving centre's facilities.

Superhetrodyne receiver, co 3 R termediate frequency, image
frequency. Receiver charac
modern broadcast transmi , i -REATIE Rt lhg and receiving antennas.
FM transmitters and receiers |..' =

vestlglal S|de band fllters Transmltter receiver relatlonshlp RA and TA system
Transmitting and receiving antennas.

Block diagram of intercarrier type television receiver, RF tuner, mixer and 10-circuit
design. Sync, separator. IF amplifier characteristics and design. Trap circuit.

Elements of colour television, colour vector diagram, colour difference signal, 1,Q,Y
signals and their bandwidths. Colour cameras and picture tubes, colour killer circuit,
compatibility.
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Propagation of television signal, telecine, CCTV, CATV, MATV, TV booster, VCR,
VCP.

RADAR AND ANTENNA ENGINEERING

Group A

Block diagram of pulse radar. Radar equation. Signal-to-noise ratio, probability
density function and range, ambiguities, radar cross-section of target, target
models, PRF, system losses.

CW and frequency-modulated radar Dopg

MTI and pulse Doppler radar-delay ling
douplet cancellation. MTI radars with
transmitters. MTI from moving pla

r effect, CW radar, FMCW radar.

lers and characteristics, blind speeds,
mplifier and power oscillators,
Qoppler radars.

receivers mixer ampI| I noise, dupleXgls e <ol8y/s, clutters, weather

*ering and design.
=

i pamtmﬁgsmm .

measurements.

MICROWAVE ENGINEERING

Group A

Wave propagation through waveguides-rectangular, circular, elliptical-cutoff
frequency, modes, group and phase velocities.

Cavity resonators and filters.
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Network representations of discontinuity—S-matrix. Impedance transformation and
matching technique.

Microwave passive components—Tee junctions, magic tee, couplers, circulators,
attenuators, phase shifters, bends, twists, corners, irises, windows.

Group B

Microwave generators and amplifiers—thyristor, magnetors, TWTs, BWOs,
transistors, tunnel diodes, PIN GUNN, etc. Parametric amplifier. Ferrite and ferrite
devices.

Microwave propagation and link design.
Microwave measurements, network a

oncept. Anechoic chambers.

Microwave integrated circuits—MMI@ microstrip lines, slot and coplanar

lines.
OPTICA ICATIONS
Group A
Optical fibre-step indey# drdgle i Janalion measurement of

propagation, propert i) Gig;

Modulation tg
modulatio

COMPEL LT 1TCIN

Satellite launching and control. Orbits. Launch vehicles and rockets. Space shuttles.
Propagation characteristics-attenuation, noise, space environment. Frequency
bands.

Types of satellite systems. Satellite sub-system, power communication, control,
thermal.

Group B

Earth station equipment. Satellite link design-power budget, EIRP, G/T ratio of
receivers, CNR of satellite system.
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Multiple access technique, TDMA, FDMA, CDMA, SPADE. Multiple beams-spot beams.

COMPUTER NETWORKS AND COMMUNICATIONS

Group A

Introduction-Principles of data communications: Analog and digital transmission,
multiplexing, transmission impairments, concepts of frequency spectrum and
bandwidth, bandwidth efficient modulation techniques.

Basics of computer networks: Protocol hierarchies, design issues for the layers,
interfaces and services. Concepts of cir switching and packet switching,
connection-oriented and connectionle ices. Reference models—OSI model and
TCP/IP reference model. Example neg

Physical layer: Transmission media
Wireless transmission—radio, mi
(Systems, cell phones. RS-232C

Data link layer: Services prov' SROESIZNe | framing, error control, flow
plex protocol, stop-and-

coaxial cable, optical fibre.
and millimeter waves, telephone

thernet, token bus, token ring, FDDL

COMEETITION

DIGITAL HARDWARE DESIGN

Group A

Basics of digital electronics: Number representation, Boolean algebra, logic
minimization, hazard-free design.

Combinatorial and sequential design-Synchronous and asynchronous circuits.
Memories and PLA.
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Finite state machines.

Group B

Processor model: Datapath synthesis and control structures.
Fast adders, multipliers, barrel shifters, etc.
Microprogrammed control unit.

Pipelined and parallel architectures.

Fault-tolerant structures.

PULSE AND @

Group A
Combinational Logic

Boolean algebra: Introduction,
theorems, uniqueness propertig gebra, De Morgan's theorem, the

(inclusion) implication relatig bra, duality in Boolean
algebra, Boolean constants -valued Boolean algebra
switching algebra, electrg JJ_: ;

Boolean functions and armal form, the canonical
form, fundamental prgéitets's iS] i ComgBiactive normal forms,
binary, octal and he oG igha ; s, logical operations,
NAND and NOR opg

Minimization of -‘M" d N ions: cubes and the
, maxi LY oduct of sums,
(AT R N
1 trod ct| McClu "_tq hm, the
'Ii:j. ?lmy andigses prime

AR St BT PR

Reliable design and fault detection tests: Introduction, fault classes and models,
fault diagnosis and testing, test generation, fault table method, path sensitization
method, Boolean difference method, reliability through redundancy, hazards and
hazard-free designs, quaded logic.
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Group B
Sequential Circuits

Introduction to synchronous sequential circuits, the finite-state model-basic
definitions, the memory elements and their excitation functions-S-R flip-flop, J-K
flip-flop,D flip-flop, T flip-flop, synthesis of synchronous sequential circuits.

Capabilities, minimization and transformation of sequential machines, the finite-
state model-further definitions, capabilities and limitations of finite-state machines,
state equivalence and machine minimization, simplification of incompletely
specified machines compatible states, t on-uniqueness of minimal machines,
closed set of compatibles. The compatij aph and the merger table.

Asynchronous sequential circuits. Fu
assignments in asynchronous sequeg

Finite state recognizers: Determj
non-deterministic into determig

mode circuits, synthesis, state
pulse mode circuits.

transition graphs, converting
expressions, transition graphs

laﬁngﬁ@&r&l,

Memories and other replicable structures: ROM, PROM, EPROM, E2PROM, Static RAM
and dynamic RAM, PLA and PAL.

Basic design methodologies: Full custom and semi-custom design. ASIC vs. field
programmable devices.

Basic fabrication technology: Bipolar and MOS processing steps and important
process parameters.

Importance of semiconductor device modeling. Computer aided design.
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SOLID STATE PHYSICS AND SEMICONDUCTOR DEVICES

Group A

Solid state physics: Atomic structures and quantum mechanical concepts,-chemical
bonds, solid state structure, band structure, election and hole concept, intrinsic,
extrinsic and compensated semiconductors, carrier concentration, lattice vibrations,
mobilities and drift velocities, Fermi level, energy-band diagram-Carrier transport
mechanism: Scattering and drift of elec s and holes, diffusion mechanism, Hall
effect, magneto-resistance, quasi-Fer els, generation, recombination and
injection, of carriers, Boltzman transg ation and scattering rates, transient
response, basic governing equation

biasing, transition capacitance ot preakdown, space charge effect

and diffusion approximation, g ' eristics and temperature
dependence, tunneling currg i

Bipolar junction transistorgt B , i ent components and gain
expressions, breakdown JBkades - =HVOrel-pi equivalent circuit,

Group B
Fundamentals on

18], processes.
-L---- ory of JFET,

P e e _
ANEPe Pt Wk,

. aling law 3] :

""!._IM DETTT TR

Photonic devices: Optical absorption in a semiconductor, photovoltaic effect, solar
cell, photoconductors, PIN photodiode, avalanche photodiode, LED, semiconductor
lasers.
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SOFTWARE ENGINEERING

Group A

Software project planning and management: Basic concepts of life cycles models,
milestone, cost models, successive versions model, project structure, team
structure. Empirical and heuristic estimajion techniques.

Requirement analysis. Specifications, : Bic axioms, regular expressions, decision
tables, event tables, transition tableg hanism, petri nets.

Software design: Architectural and an, abstraction, information hiding,
modularity, concurrency, etc, co on, data How diagrams, structure
charts, pseudo code, stepwise and bottom-up programming.
Test plan and implementatiQgie (e C g, recursion, documentation.
Group B

Modern programming la , : SShstION0M, pe and pseudo strong

generic facilities,’

metric.
Reliability

S quall;ﬁ'smsm&t est
AL EeIdRsnBrRhEbliders

s W14 b el Adpboegd [ 111

ectrical passive transducers. HotU wire anemometers and assoclated circult, LVD
and phase-sensitive: detection, variable reluctance type transducers and associated
circuits. Capacitive microphone and associated circuits.

Magnetostrictive transducers: Magnetostrictive materials and their application to
measurement of force.. Hall transducers: principles and applications.

Thermocouple, semiconductor-type temperature sensors.

Piezoelectric transducers: Piezoelectric crystal and its properties, sensitive
coefficients, ferroelectric materials, bimorph, charge amplifiers, measurement of
force.
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Group B

Signal conditioning: Push-pull arrangement and reduction of non-linearity.
Linearizing circuits and their applications. Differential amplifiers, instrumentation
amplifiers, logarithmic amplifiers. Sources of noise and their reduction, grounding
and shielding techniques.

Special transducers: Digital shaft encoders. DC and AC tachogenerators, synchros.

Actuators and servos: DC and AC servomotors, step motors. Elastic transducers:
Springs bellows, diaphragms, Bourdon tubes-their characteristics and applications,
combination of elastic and electrical trag@gucers. Pneumatic sensors.

Group A
Ultrasonic devices and their 3

tubes, IR and

-1. 'pller
s . Introduction to

optical fibre ba r
Microwave sendors.sb

£t 'VJ"-"IT‘H.... |0l e S L |

Spectrochemical analysis: Mass spectrometry, emission spectrometry, absorption
spectrometry.

Different types of digital control. Single loop and multiloop, direct digital control,
software implementation of multiloop controllers. Sequence control: Programmable
logic controllers, relay ladder logic programming.

Supervisory control: Functionality, process optimization, process monitoring. Man-
machine interfaces. On-line computer control of processes.
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BIOMEDICAL ELECTRONICS

Group A

Introduction to human physiology: Body skeleton: Nerve physiology, membrane
protenual and action potential, function of nerves and of myoneural junction.

Muscle physiology: Functions of skeleton and smooth muscle, cardiac muscle and its
rhythmic contraction.

Heart physiology: Dynamics of system, blood flow, arterial pressure, ECG.
Respirations: Mechanism of respiration.

Neuro physiology: C N S function of spi d and cord reflexes.

Transducers and electrodes: Differeg ransducers and their selection for

Electronic instruments affecting the human body. Stimulator, defibrillator,
pacemaker, diathermy, blood pumps, myoelectric control of paralysed muscles.
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SIGNAL PROCESSING

Group A

Periodic signal analysis: Fourier series, a
Discrete representation of signals, Z-trg
guantization. Flow graph.

Digital filter design: IIR filter desigy
bilinear transformation approac

eriodic signal analysis, Fourier transform.
m, sampling theorem. Effect of

jalog filters, inpui variance and

Computer aided design. FIR filtg ing WS, computer-aided design.
Introduction to multirate filte

Group B

Computation of the DFT,§ ' - dix algorithm, simulation
of digital filters. Hard .

Digital signal processg !- I ISCIré giB@omi.signals. Discrete
correlation. Estimaiifsg : . digital signal

CONTROL SYSTEMS

(BEST PR
.ﬁ{‘mﬁ‘&iﬁf o lekEe it

State space techniques: State variable analysis o! dynamical systems, canonical
forms, controllability and observability, stability. Introduction to optimal control
guadratic performance index and regulator problems.

Group B

Compensation techniques: Specifications of control systems in time and frequency
domains. Series compensations—lag, lead and lag-lead design using Bode plots.
Linear system design by state variable feedback.
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Discrete data systems: Z-transforms and inverse Z transforms, stability-unit circle,
bilinear transform, Jury' stability criterion. Difference equations. Types of digital
control of plants.

Nonlinear elements and systems: Phase-plane an< describing function methods.
Stability analysis am Liapunov's method.

COMPET LT ION
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Section B (Computer
Engineering)

Compulsory Subjects

IC 402 Engineering Management
CP 403 Data Structures
CP 404 Programming Languageg
CP 405 Pulse and Digital Cir
CP 406 Computer Architec
CP 407 Systems Analysis

Ahagement Systems

EE:ET' FOR
N k & F3LIa)

LAAER T LT LON

m

Group Il Information Technology

CP 431 Pattern Recognition and Image Processing
CP 432 Theory of Computation

CP 433 Operating Systems

CP 434 Computer Graphics

CP 435 Software Engineering
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Engineering Management

Group A
Management and Organisations

Management process: Definition, planning organizing, directing,
controlling, coordinating, types of management.

Organisation Definition, planning, design and development, types of
organizations.

Management planning and contrg
principles. General Managemeg
management, systems managg

assical, new classical and modern
ific management, engineering,

-

Resources

phnnﬁu.'gp
odels Wlth or Wlmout storage o.lir

'-n-- ide ale

LAV E.“'I.""J. 1-.']L J

statements, ie., balance sheet, proflt and loss, and income statement.
Fixed and current asset items. Fixed and current liability items.
Linkage of two successive balance-sheets through income or profit and
loss statement. Funds flow statement. Financial ratios and their
implications.

Managerial economics: Concepts, theory of production, marginal
productivity and cost. Introduction to theory of firm.

Quality management: Quality definition, quality planning, quality
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control and quality management, Total quality management, 1SO 9000
systems, simple quality control techniques like control charts and
acceptance sampling.

Marketing management consumer behavior, market research, product
design and development pricing and promotion.

Project management: Introduction. Concept of a project, project
management concepts, project simulation, cost or project and means
of financing, economic evaluation criteria of the project, project
implementation, project planningggcheduling and monitoring, project
control (PERT, CPM techniques ig ing crashing). Project evaluation.

Information technology and . Role of information,
management information sy ision support system,
Information technology-intg siness, e-commerce and
integration tools like entgi

e "‘rl- F"T'" | ') :J"‘-J

sort, merge sort,
heapsort, radix sort.

File structures: Sequential and direct access, relative files, indexed
files-B+tree as index, multi-indexed files, inverted files, hashed files.
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PROGRAMMING LANGUAGE

Group A

Principles of high-level language programming, file structure and file
handling, block structured languages, design principles, abstractions,
control and data Structures, binding, parameter passing mechanism.

LISP. Overviews of LISP functions, conditions, arithmetic, recursion,
iteration, application of LISP in, artificial intelligence problems.

C language: Fundamentals of C,
control flow, C-functions, recu
common line arguments, uniq

Group B

5, operators and expressions,
pinters and arrays, structures,
g operators: file handling in C.

C++: Overview of C+ +, C : ays of objects, operator

arrays, two

F 3| array,
a files, file |/70§@e

I T T N T R 81

Boolean functions and logic operations: Introduction, the normal form,
the canonical form, fundamental products and sums, disjunctive and
conjunctive normal forms, binary, octal and hexadecimal,
designations, self-dual functions, logical operations, NAND and NOR
operations, EXCLUSIVE-OR operation, functionally complete sets.

Minimization of switching functions: The Karnaugh map-introduction
cubes and the Karnaugh map, prime cubes, maximum sum of products,
minimum product of sums, don't care forms, five- and six-variable
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maps, multiple output minimization.

Tabular methods of minimization: Introduction, Quine-McCluskey
algorithm, the dominance relation cyclic functions, the degree of
adjacency and essential prime cubes.

Logic synthesis of switching functions: Introduction, AND, OR and
inverter networks, NAND and NOR networks, EXCLUSIVE-OR networks,
multiplexers, read only memories, programmable logic arrays (PLA),
PLA minimization, essential prime cube theorems, PLA folding.

Reliable design and fault detectig@iests: Introduction, fault classes
and models, fault diagnosis and g, test generation, fault table
method, path sensitization me ean difference method,
reliability through redundang nd hazard-free designs,
quaded logic.

Group B
Sequential Circuits

Introduction to synch i , e finite-state model-
basic definitions, tle"meraes able "t citation functions-
S-R flip-flop, J- ) i
synchronous segtl

urther definitions, capatf
es, state equivalence and Jimization,
ompletely specified machines

f gfzp""*ﬁﬁﬁ;f;mﬁ
%Mﬁsmn Jrﬁugll ci

ate a55|gnments n asynchronous sequ

TOM P S AR L

the finite-siRtg.IMG
of finite- i:ﬁ" a

correspondlng to transmon graphs

Computer Architecture

Group A

Introduction to basic structure and operational concepts, instruction
formats, instruction execution process, addressing modes, stacks and
subroutine handling, instruction sets and organisational features of
some representative machines.
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Control unit: Hardware control unit design, microprogramming and
micro programmed control unit design, micro sequencer and bit sliced
microprocessor (AMD 2900) based micro program control unit design,
horizontal and vertical microprogramming, nanoprogramming,
emulation.

Main memory organisation: Memory hierarchy, virtual memory, cache
memory, interleaved memory and linear addressing techniques.

I/0 organisation: Addressing of I/0 devices, memory mapped I/0 and
I/0 mapped 1/0, data transfer tecllniques-programmed, interrupt
driven, DMA, 1/0 channels progrg g, data transfer over
synchronous and asynchronous pme standard. interface bus like
VME/IEEE-488.

Group B

pipelining and execuon™ 7 QiStralieoy for pipeline
scheduling and per; i

Associative me ‘ [o, "V 1§ ple algorithms
to run on assogj i

Flynn's class i€ uItiMmchi ‘

#'and tightly coupled).

CASE tools

Systems design: Refinement. Software architecture, program design
fundamentals.

Group B

Structured programming modularity-cohesion and coupling.

Design documentation.

System implementation: System simulation, planning for coding and
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testing, verification and validation.

Project review and walkthrough.

Input-output design, forms design, dialogue design.
File design, security and control.

Management Information System.

GRAPH THEORY AND COMBINATIONS

Group A
Graphs and digraphs, subgraphs ee, walk path, cycle, trees,
spanning trees, distance, con eactivity and reachability,

adjacency matrix.
Eularian paths and circuits

o B E:T[""Iﬂ A

Network architecture: 1ISO/0SI model, topology, connectivity analysis,
queuing theory and delay analysis.

Physical layer: Theoretical basis of data communication, modems, FDM
and TDM, X21, communication satellites, message and packet
switching, terminal handling polling, multiplexing and concentration,
error detection and correction techniques. Hamming codes and
polynomial codes.
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Group B

Data link layer and network layer: Framing techniques, network
protocols—stop and wait protocol and its performance, sliding window
protocol.

LANs: Ethernet and token ring. CCITT recommendation of X.25.

Introduction and overview of internet, TCP/IP, internet address.
Introduction to web, web design and search engine. Mapping of
internet address to physical address, ARP.

Group A

Functions and features o of OS viz., single user
batch processing, multi .

Single user system: B t and disk based 170
system.

Command interprg jte : aveiallle operating

systems (like MSROS),

menl:ﬁ uI|n
ctign i

COMBET T T TOM

Concept of conditional critical region and monitors.

Interrupt handlers, device drivers and controllers, device independent
I/0 and piping.

Design issue of multiuser operating systems (with reference to UNIX).
Advanced concepts of program and data security and protection.
Distributed systems concepts and few basic results.
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ARTIFICIAL INTELLIGENCE

Group A

Introduction. Cognitive science and perception problems. Problem
solving paradigm, introduction to search techniques, problem
representations through heuristics, search spaces and/or graphs.

Basic heuristic search procedures, specialized search techniques,
decomposable search strategies.

Knowledge representation througk
fuzzy logic and some applicatio
problems by PROLOG.

Group B

opositional and predicate logic,
tions of artificial intelligence

Rule based deduction and

B.iuncglonal geﬁ.endenmes de

COMPETITION

operations, formatted report, etc.
Features of a commercially available RDBMS as case study (ORACLE).

Data administration. Processing system life cycle, security and
integrity, office automation system.
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PARALLEL PROCESSING

Group A

Introducing to parallel processing, architectural classification and
techniques.

Arithmetic and instruction pipelines, pipelining hazards and scheduling
theory.

Super scalar architectures, asynch
Interconnection networks—Hype

pnous pipelines.
es, shuffle

Group B
Parallel algorithm for line

b I"-"I I‘E.'..T'L "'"I T"-]

Three-dimensional graphics and transformations, reflections and
viewing projections.

Hidden line and hidden surfaces removal algorithms.
Animation techniques.
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MICROPROCESSOR AND MICRO CONTROLLERS

Group A

Microprocessor architecture and microcomputer systems, memory
systems, input and output devices. Number systems-binary,
hexadecimal and BCD numbers, 2s complement and arithmetic
operations.

8085 microprocessor architecture. Memory interfacing address
decoding techniques, memory reggiand write operations. Memory map.
Interfacing 1/0 devices- Memory ped 1/0 and 1/0 mapped 1/0.
Polled and interrupt modes of fer. 8085 interrupts, direct
memory access. Introduction roprocessor using 8086 as an
ASM for PC assembly

8085 assembly Ig
modes. Stack
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8051 registers. Memory organisations-program memory and data
memory, internal RAM and bit addressable memory, special functions,
registers, memory map.

External memory systems and 1/0 interface. Accessing external
program memory, accessing external data memory, available 1/0 ports
during external memory access. Alternate ports functions. Serial
interface. 8051 interrupts. Power down modes.

8051 assembly language programming. 8051instruction sets, addressing
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modes, bit level operations. Arithmetic routines, counting and timing
under interrupt control, keyboard and display interface routines,
accessing lookup tables.

Software development systems. Assemblers and simulators.
Microcontroller based system design and applications.

PATTERN RECOGNITION AND IMAGE PROCESSING

Group A

Hyperplane properties and decisig
pattern classification with simp

Clustering: K means and isoda
likelihood functions, bayes g

functions. Minimum distance
ultiple prototypes.

, pattern classification by
ing and estimation of mean

Feature selection b imizat 3 er-Lucke expansion
and divergence ma

? processing, restoration e

L i"'.]

both. Mlnlmlzatlon of states for determlnlstlc finite automata
Chomsky hierarchy of grammars, equivalent context-free grammars.

Chomsky normal form, recursiveness of context-sensitive grammar,
syntax-directed translations.

Pushdown automata, pumping lemma for context-free languages,
automata for syntax-directed translations.
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Group B

Turing machines and its variants, universal luring machines, recursive
functions and sets. Equivalence of recursive functions and computable
functions.

Complexity theory. Space complexity, time complexity, simulation of
RAM by TM and its complexity, NP-completeness concepts and some
standard NP-complete problems.

SOFTWAREZENGINEERING

Group A

Software project planning a
cycles models, milestone,
project structure, team s

fhent: Basic concepts of life
cessive versions model,
and heuristic estimation

techniques.
Requirement analysis ‘ getrai@.axioms, regular
expressions, decisionialMes PIes jon tables, FS

mechanism, petri

Software design;
information higj
cohesion, datgrtioy 'S0 nde, stepwise
refinement _’1__:' and bottom-uUp program

i
documegitatton

entation issues-structured
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Software maintenance: Source code metrics, Halstead's effort
equation, cyclomatic metric.

Reliability and software quality assurance.
Software cost estimation.
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