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GOVERNMENT OF KARNATAKA
(Department of Technical Education)

INDEX

LIST OF DCET CURRICULUM- PROGRAMME WISE

Maximurn Marks: 180 Test Duration: 3Hours

,r(wbrry
(S.Venliatesl.i) : 

I

Undel Secretarrr to Go','entment

l\ Hi.qher Educatron (Tectirii.-a.l Section)s-

SI.No Programme Name Group

Code

Total

Marks

I Textile Technology TX 100

) Mechanical Engineenng & Allied ME 100

3 Environmental, PHE and WT&HS EN 100

4 Electronics and Commnnications Engg. EC 100

) Electrical and Electronics Engg. EE 100

6 Computer Science and Engineering CS 100

1 Civil Engineering and Allied CE r00

8 Chemical Engineering & Polymer Engineering CH 100

9 Aeronautical Engineering AE 100

IO Mining Engineering MN 100

l1 Engineering Mathematics(40Marks) and Applied
Science (40Marks) [Common to All Programmes]

80

DCET Total Marks: 180

Subiects Marks Remarks
Engineering Mathematics 40 Common to all

Branches
Applied Science 40 Cornmon to all

Branches
Textile Teclurology/ Mechanical Engineering &
Allied/ Environmental, PHE and WT&HS/
Electronics and Communications Engg./ Electrical
and Electronics Engg./ Computer Science and
Engineering/ Civil Engineering and Allied/
Chemical Engineering/ Aeronautical Engineering/
Polymer Engineering/ Minin-e Engineering

100
Separate Question
Paper for all the

Engineering
Subjects as per the

group to which
they belong.

Number of Questions: 180 (Multiple Choice)
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AI{NEXURE-I

TEXTILE TECHNOLOGY

Total i\'Iarks.100

1. TEXTILE FIBRE TECHNOLOGY: 13 Marks

Classification of textile fibers, polymerization, Natural fibers: cotton, rvool, silk, bastfibers,

Manmade fibers: Viscose rayon, Acetate rayon, Nylon 6, Nylon 66, Polyester, Acrylic. High

performance fibers: Carbon. Kevlar, Nomex and teflon.

2. YARN MANUFACTURE: l3Marks

Ginning, opening, cleaning, mixing and blendin-e. Modem developments in blorv room.

Carding, drarving, cornbing, roving, Ring Spinning, Rotor spinning, Friction spinning, Air jet

spinnine, doubling, Spinning calculations.

3. FABRTC MANUFACTURE AND FABRIC STRUCTURE: 17 Marks

Preparatory process- Waqr and vveft u,inding. warping, sizin-e, shedding- Tappet, dobby and

jacquard., picking. beat up, lct off, take up, weft and warp protector rnechanisms. Automatic

looms, box motions, and shuttleless looms. Elements of stmcture, Simple weaves- plain and

its derivatives, tlvill and its derivatives , satin and sateen. Honey contb, huckaback. mock

leno, bed ford cord, pique, distorted thread effects.

4. CHEMICAL PITOCESSING OF TEXTILES: 17 l\{arks

Water purification, preparatoly process- Singeing, Desizing, bleaching, tnercerization,

degumming, clyeing- theories, acid dyes, basic dyes, direct dyes, r6hctive dyes, vat dyes,

azoic dyes, sulfur dyes, metal complex dyes, disperse dyes and their applications. Printing-

Methods, styles, printing paste ingredients and curing. Finishing- Mechanical finishes and

chemica[ finishes. Polltrtion control and Effluent treatment. Eco-labelling and ecoprocessing.

5. TEXTILE TESTIING: 17 N{arks

Fiber testing:- Sarnltliug, nroisture relations, Fibre dimensions, strengtli. Yarn testing-Yarn

count, twist. irregularitl,, and strength. Fabric testing-Dimensions, strength, fabric handle and

drape. watcr and air penneabiliry. thermal comport, crease and wrinkle recovery,

sen,iceability. and fastness. Statistical quality control-central tendency measures, dispersion

rneasures, probability distributions, significance tests and controi charts.

6. KNITTING;\NDAPPAREL 1\'IANUFACTURE: 13 N{arks

Knining: - rveft knitting- elements, machines and structures. Warp knitting- Tricot and

Rachel machines. Calculations related to Knittrng.

Apparel Manufactur-e: Fashion desi-ening. Fabric sourcing. pattern makin-s. spreading,

cutting, seu,ing, ftising, pressing. packing. r.nerchandising, Industrial enginecring. apparel

testin,rr and QC.
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7. PROFESSIONAL ETHICS AND MANAGEMENT: l0 i\{arks

Professional ethics: - Morale and Integrity, engineering ethics, safet-v and responsibilities,

human rights.

Management: - Principles, Functions, Planning, ti?es of organization, Leadership,

Motivation. Interpersonal skills and Communication, Recruitment and training, wages and

incentives, TQM, Preventive mdintenance and Industriai safet1,, Eco standards and Eco

mana_qement

Under Secr-ctan, to Govemrnent

er Education (Technical Section)



ANNEXURE-II

NI ECHANICAI ENGINEERING

Total Marks: 100

1. Manufacturing Technologv: 25 tr{arks

Lathe -Construction- Various Operations- Taper Turning Methods- Lathe Attachments &

Accessories- Capstan and Turret Lathes - Automats - Single Spindle- Su'iss Type- Multi

Spindle Automatic lathe.

Theory Of Metal Cutting- Chip Formation, Orthogonal Cuffing- Oblique Cutting- Cutting

Tools-Single point Cutting Tool Geometry-Cutting Tool Materials, Tool Wear, Tool Life,

and Cutting Fluids-Functions and properties.

Drilling - operations- Twist drill geometry -Radial drilling machine.

Milling-Classification - Milling cutters and classification-Fundamentals of miliing processes-

Milling operations. Indexing methods-Simple and compounding. Cutting speed, feed, depth

of cut and machining time.

Shaping- Various shaper operations- Planer -Principal parts and Various planer operations

Grinding- Abrasive Processes- Grinding Wheel - Specifications And Selection, Types Of

Grinding Process - Cylindrical Grinding, Surface Grinding, Centre less Grinding-Super

finishing process- Honing, Lapping, Super Finishing, Polishing And Buffing.

'-. Unconventional Machining Process - Electron Beam Machining, Laser Beam Machining,

Electric Discharge Machining, Ultrasonic Machining, Abrasive Jet Machining.

Casting- Moulding Sands- Pattems- Casting Processes- Special Casting Techniques.

Welding Techniques: basic working principles of -Arc Welding- Gas Welding- TIG- MIG-

Resistance Welding.

Rolling-Hot and cold rolling- Sheet Metal Operation-Shearing, Blanking. Punching,

Trimming. Drar.ving. Embossing- Powder metallurgy.

CNC part programming- Structure of part programme- -Preparatory function (G)-

Miscellaneous function(M).

Robotics- Structure of a robot-Applications of industrial robot.

Jigs and Fixtures- Definition-Need of Jigs and Fixtures

. Basics of Dralving- Ccnventions- Types of lines- Dimensioning-systems of diinensioning -

Surface finish symbols.
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2. Strength of Materials and Theorv of N{achines:
i.r1 ^

l7 nrarks

Simplc stresses & strains: viz. tensile, compressive, Shear, & corresponding strains, Hook's

Law - factor of Safery. Elastic Constants - Lateral Strain ,Poisson's ratio, Bulk Modulus,

Shear Modulus, Rigidity modulus.(Simple problems only on stress and strain, 1,oung's

modulus).

Centre of Gravity& Moment of Inertia : its lmportance -Parallel & Perpendicular Aris

Theorem-C.G of Rectangle, Triangle, Circle, Semi-circle, Trapezium. Cone(Onli, fonnulae)-

Moment of Inertia of solid & Hollo"r, sections like Rectangle. Triangle. Circle. (Only'

formulae).

Shear Force and Bending N{oment: Definition -T1pes of beams, types of load actins on

beams-Concept of Maximum bendin-e moment- Drarving S.F & B.N4 Diagrarn for Cantilever,

Simply Supported Beams subjected to Point Load and U.D.L (No problems)

Torsion & bending :Introduction - Angle of Twist - Polar Moment of Inemia - Torsion

equation- Assurnptions in theolv of Torsion -Power Transmitted by a shaft. (No problenrs)

Bending- Introduction, assumptions in theory of simple bending.-Bending stress. (No

problems)

Basic Kinematics of Machines- Four bar chain-mechanism and inversion.

Transmission of po\yer: Introduction to Belt Drives-types of flat belt drives-open& cross-

idler pulley- cone pulley- fast and Ioose pulley. Velocity Ratio- SIip and creep of belt. Rope

drive-applications- Chain drii,es-'types- advantages-Gear drives- Classification of Gears-

applications of different gears. Gear Trains-Types of Gear trains -Simple, Compound,

Reverted and Epicyclic gear trains- applications (Only problems on velocity ratio of belts

and gears).

Friction-Introduction-Types of Friction, Laws of solid friction, coefficient of fiiction,

limiting angle of friction, angle of Repose. (No problems)

3. Thernral Enginccring: l7 N'[.lrtxs

Thermodynamic sy'stenrs - closed, open and isolated systems u'ith examples-Properties of

systern- Intensive and Extensive properlies rvith examples.-Definitions for properties like

Enthalpy (H), Entropy(s) Internal energy (U)- Specific heat at constant pressure(Cr). specific

heat at constant volume(C.)-. characteristic gas equation. - Universal gas constant, -Law of

thermodynamics-Zeroth, first & second lau,s of thermodynamics. (No problems).

Thernrodynamic processes- Constant pressure, Constant voluure, lsothennal, Isentrolric.

Polytrophic, Free expansion and throttling.processes & equations representing the processes. '

(No problems)
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IC engine -definition-classification- - Working principle of Trvo Stroke petrol & Diesel

engine - Working principle of Four Stroke petrol & Diesel engine. -Rope brake

Dynamometer-Formulae for Brake power, Indicated power Mechanical efficiency, Indicated

thermal efficiency, Brake thermal efficiency, Mean effective pressure-Air standard

efficiency, Relative efficiency, Volumetric efficiency. (Only problems on BP, IP and

Mechanical effic i ency).

Gas turbine-Introduction-t)?es-open & close cycle-applications.

Formation of steam: Wet steam-dry stearn-superheated steam and its properties.

Air Compressors- types-single stage & multi stage -uses-applications.

Refrigeration: Vapour compression-vapour absorption refrigeration- unit of refrigeration-

COP -types of refrigerants -properties.

4. Fluid mechanics and Pneumatics: I7 N{ARKS

Properties of fluids-Fluid pressure-manometer-simple & Differential-Pressure gauges

Types- Type of fluid florvs-Bernoulli's equation-Limitations- venturi meter-orifice meter-

hydraulic co-efficient-losses in pipes-Darc1''s and Chezs equations-Hydraulic gradients-rvater

harnmer (No problems)

Pumps- classification. of pumps - Need for priming of centrifugal pump-multistage

centrifugal pump. Reciprocating pump-tlpes- Air Vessel-Slip. Concept of Subrlersible

pump (No problems)

Hvdraulic systems- -. Components of Hydraulic systems- Vane pump, Bear punp -

Hydraulic Valves -Pressure control valves - pressure relief valve, Direction control t,alves -

312. 512 valves,-Sequence valves.-Flou' control valves-Actuators- Linear Actuators -
Cylinders - sin_ele acting, double acting - Hydraulic motors-Accumulatcrs-Types.

Pneumatic system- Components of pneumatic system- working of FRL unit- Control

Valves - Pressure regulating valves, Florv Control valves, Direction Control \/ah'es.-

Actuators - single acting and double acting - Air motors,- Pneumatic Syrnbols.

5. Management: 12 Marks

. N{anagemcrrt-Heruv Fayol's principles-oi--sanization t-ypes- Production and Prcductivitl'-

Product Design and its Stages- T1,pes of Production- Functions of Production- Planning and

Control Depanment- Purchasing and its Procedure- methods of purchasing - Cornparatir'e

s[aterrent-purchase order-Tender-Types of tender
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Storekeeping- classification of stores - Functions of store keeper -Bin Card - Material Issue i:ir

Requisition- Material Retumed Note- Store ledgers . Inventory Management- Detlnition -

functions of Inventory Control

Material Requirement Planning (MM)-concept, applications -Just in Time (JlT)-concept

benefits -FIFO(first in first out) concept-advantages.

Motivation-Leader and types-Logistics- Quality- Factors affecting quality Inspection-Types.

Total Quality Management-Meaning- Principles of total quality managem€nt-PDCA

cycles-Quality Circles-defi nition-Function.

TQM Tools- Flow charts, Control charts, Histograms, Pareto charts, Cause and effect

diagram-5-S- Kaizen, and Six-sigma

Quality Certification Systems- ISO 9000 series quality standards, QSl4000- ISO 9000. ISO

9001,ISO9002,IS09003 & ISO 9004- IS09000 quality certification procedure.

Plant maintenance.-Definition-Types of nraintenance-Preventive maintenancc- Break

down maintenance.

Industrial safety -Meaning - Accident- causes for accident- Direct and indirect losses due to

an accident- Safery department- role of safery officer

Environment - Definition and scope-Solid $,aste management- causes, effects and control

measures of municipal solid wastes (hospital wastes, hazardous wastes and e-u,astes)- Water

conservation and rain water han esting. Climate change- global r.varming, acid rain, ozone

layer depletion

6.Material science and Measurements: 12 MARKS

N{echanical Properties: Mechanical properties of metals, properties and Uses of Pi_s

Iron, Cast Iron , Steel, Copper, Aluminum, Lead. Zinc, Tin-Nickel and Iron.

Heat Treatment: Heat Treatrnent of Steel. Properties & Uses of Plastic, Ceramics. and

Composite materials.

N'Ieasurements-methods-terms applicable to nreasuring instruments-Thr-ead measurements-

sine bar-plug gauges-ring gauges. Transducer- strain gauges-types-Proving ring-load cells-

Tachometers-LVDT-optical-pyrometer-thermocouple-Hydrometer-densitv measurement-

Hygrometer-liquid level sensors.

Intirihangeability-limits and tolerance-fit and its classifications-s_vstem of fits-uirilateral

and bilatcral system
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RIFERENCES

3- Tliernral E,ngineering by R K Rajput, Laxmi. Publications
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4- Hydroulic ond Pneumotic Controls Llnderstdnding I'tlode Eosy-

K.S.Sunda ram,-S.cha nd Company Delhi

Fluid mechanics and
Pneumatics

sl.
No

Contents Reference Books

I l\lanufacturing
Technology

1. Rao, P.N., Manufocturing Technolog,', Vol I & lI,Tata
Mcgraw Hill Publishing Co., New Delhi, 1998

2. Seropekalpakjian, Steven R Schmid Manufacturing
Engineering and Teclmologr- Pearson Education-Delhi

3. Sharma, P.C., A Textbook Of Production Technology -
l/ol I And /1, S. Chand & Company Ltd., Nerv Delhi, 1996

4. HMT- "Procluctiott Technologt ", Tata Mcgraw-Hill, 1998

5. Elentents of l4torkshop Technolog, Vol-l&II
Manufacturing Process edition-By Hajra Choudry

6. K.R.Gopalakrishna "Engineerin_9 Drarving'' (Vol. I & II).
Subhas Publications, 2014

) Strength of
Materials and
Theory of Machines

J.

l. Ramamurtlram. S., "Stength of Materials", l4th Edition.
Dhanpat Rai Publications, 201I
Khurmi R S, "Applied Mechanics and Sn'ength of
Materials ". 5 Edition, S.Chandand company
Popov E.P, "Engineerittg Mechanics o-[ Solids". 2nd

Edition, Prentice-Hall of India, New Delhi,2002.
Nash W.A, "Theory ancl problems in Strength ql
Materials ", Schaum Outline Series, McGrarv-Hill Book
Co., Ne'"1, York, I995.

Kazinii S.M.A, "Solid Mechanics", Tata McGrau,-Hill
Publishing Co., Nerv Delhi, 2003.

6. Ryder G.H, "Strength of Materials", 3rd Edition,
Macmillan lndia Limited, 2002.

7. Bansal R. K, "Strength of Materiqls ", Laxmi
Publications, Ne\\, Delhi, 2012.

8. Timoshenko S.P, "Elements of Strength q/
Ir[aterials ", Tata McGraw-Hill, Delhi,

2.

4

5
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hand publication
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Management 1. Industrial Organization and Engineering Econornics

T.R.Banga &SCSharma
2. Khanna Publishers

3. Industrial management and organizational behavior K.K.Ahuja
4. Industrial lnanagelnent and engineering economics O.P.khanna

Khanna publishers

5. Production and operations management -Dr .K.Aswathappa

and Dr.Sreedhar Bhatt Himalaya publishers

6. Safety Management in Industry Krishnan.N V Jaico

Publishing House, Bombay, 1997

1. Total Quaiity Mana,gernent S Raja Rarn, Shivashankar

6 Matcrial scicnce and

Measurcments

1. Engineering Moterials by ET.R.K.RAJPUT of S.CHAND
Publications

2. Mechanicol Engineering Measurement - Thonras

Beckrvith, N.Lewis Buck, Roy Marangoni - Nctrosa

Publishing House, Bonbay
3. Mechanical Engineering Measurentettls - A. K. Sarvhney

- DhcnpatRqi& Sons, New Delhi.

4. "Engineering Metrologt " by R.K.Jain, K-hanna

Publishers, 1994



ANNEXURE-III

EN\/IRON]\,IENTAL ENGINEERING. PUBLIC HEALTH ENGTNEERING
AND

\\,ATER TECHNOLOGY & HEALTH SCIENCES

Total Nlarks: 100 Nlarks

- 20marks

Matenals of Construction - Stones - Classification of rocks, quaiities of good building sione.
quarying of stones. Bricks - Manufacturing process, tlpes, tests, Timber - Classification,
defects, preservation, seasoning, market forms of timber, Cement - Composition. t1pes, tests,
uses. Paints. r'amish & distemper - Ingredients. tlpes. Ferrous. Non-Ferrous and AIlo1, -
Piopcrties and Uscs

Constnrction Technolosy - Types of foundation & suitabili[,. SBC of soil, Tectrnical r.eins ir-r

Brick & stone masonry, Types of darnp proofing materials, tr.pes of Doors & rvindor.r,s, tlxtrlres
for doors & u,indorvs, Lintel & arches, Scaffolding, shoring & under pining, Technical ter-rns ir-r

stair, t1'pes of stairs, Types of roof, Plastering & pointing, types of floors, ventilation.

Concrete Tecltnoloq), - Ingredients of concrete. Adrnixture, \\//C rhtio, Grade of concrete &
stcel. Curing, Special concrete, High strength concrete & steei for Prc stressing, Post tensioning.
Pre tensioning.

Unit -2: Survcving & Hvdraulics

Cliain srrrre]'ins- Types of survey. principles of srrn,er'.
perpendiculars, errors in chain sun eying.

Compass survev - Bearing, meridian, system of bearing, prismatic & surveyor compass, dip,
declination, local attraction, open & closed traverse.

Leveling - Terms in leveling, Bench mark, Types of leveling, L/S, C/S, contouring computation
of area, volumes, minor instruments.

Theodolite surveying - measurement of horizontal & vertical angles, deflection angle, latitude,
depafture, Bolvditch's & Transit rule.

Trisonometric leveling - height & distance for different cases.

Tacheometrry - Definition, stadia, system of Tacheometry,

Curves- Types, elements of curve, designation, setting out curves - Chord .Produced and
Rankirr's Method

Modem survey instruments - GIS, GPS, remote sensing, Total Station - Fundamentals, Working
Principles, Advantages and Disadvantages

Fundamentals - properties of fluids, total pressure, centre of pressure for circular, rectangular &
triangular venical plates.

Flor,r, of tluids - Ty,'pes of flow, Bemoulli's equation, continuitl, equation.

-20rnarks

ran-eing, offsets, instruments lor setling



-2-

FIow through orifices. Notches and Weirs - Orifice - Types of orifice, Vena contracta.
Hydraulic co-efficient & their relationships, Notches - Tlpes of Notches, discharge over
rectangle triangular & trapezoidal notches, Mouth Piece - Types, Weirs - Types of Weirs,
discharge over rectangular and cippolitte weir

Flou' throueh channels - Types, Chezy's & manning's formula. Most economical section.

Florv throush pipes - Types of Major & minor losses, u,ater hammer, surge tanks.

Unit - 3: \Yater Supplv Engineering & Environmental Chemistrv: 20marks

Hydrologic cycle and its components.
Sources of u,ater: Surface Sources - Lakes, Streams- Rivers. Impounded Resen'oirs.
Under-uround Sources - Infiltration Galleries, Infiltration Wells and Springs.

Intake and Conveyance of water: Types of intakes, Convevance of Water - Open Channels
and Pipes, Pipe corrosion and remedial measures

Oualitlr of Water: Impurities of water - organic and inorganic classification and examination
of u,ater. Physical - temperature, colour, turbidity, tastc and odour. Chemical - pH Value,
Total Solids, Hardness, Chlorides, Iron and Manganese. Fluoride and Dissolved Oxygen.

Treatment of Water: working and operation of the follorving units - plain sedimentation,
sedimentation with coagulation, flocculation, filtration-Slorv sand filters, Rapid sand filters
and pressure.

Distribution System: General Requirements, Systems of Distribution - Gravity System,
Combined System, Direct Pumping. Methods of Supply - Intermittent and Continuous.
Distribution Systems. Storage - Underground, Ground Level And Overhead Service
Reservoirs - Necessity and Accessories.

Appurtenances in Distribution System: Use of Sluice Valves, Check Valves, Air Valves,
Scour Valves, Zero Velocity Valves, Fire Hydrants, Water Meter.

Introduction: chemistry fundamentals, methods of sarnpling gravimetric & volumetric

analysis, calorimetric methods of water analysis.

Chemical equivalents: atomic structure, types of chernical bonds, equivalent wei-eht. nonnal

solution, normality, molarities. lecheteliers principle. commou ion effect.

Colorimetric analysis: lamberts & beers lau,. photoelcctric colorimeters, spectrophotometers.

colour conrparison tubes, calibration & use, flarne photometers.

Absorution and adsorption: difference betu,een absorption & adsorption, importance of
adsorption in cnvironrnental engineering. use ofactivated carbon as an adsorbent.

Orsanic chemistry: BOD& COD, significance of DO, TO.D & TOC.
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Colloidal chemistry: meaning & size. types of colloids- lyophillic colloids & lyophobic
colloids, properties of colloids,

Bio chemistry: meaning of enzymes and their importance, effect of temperafure on aerobic &
anaerobic bio chemical processes, effects of ph on biochemical reactions.

Surface Chemistry: definition & application of osmosis and dialysis.

Unit - 4: Sanitan, Engineering & Industrial Waste Water Trcatment: -20marks

Introduction: Definition of sullage, sewage, sewerage, sewer, refuge, garbage. Aims and

objectives of serverage work, systems of refuge disposal and rvater carriage system.

Ouantiq/ of seu,age: Domestic and industrial servage,',,olume of domestic sewage, variabiliti'
of flow, limiting velocities-Self cleansing and Maximum velocities of seu,er.

' Characteristics ar-rd analJlsis of sewase: Strength of Sewage, Sampling of Seu'age to analyze
for Physical, Chemical and Biological Parameters, Decomposition of serva-9e, Analysis of
Seu,age

Servarage svstems: Types of Sewerage System and their Suitability - Separate, Combined and

Partially Separate Systems, Types of Sewers - Stonervare, Cast lron, Cement Concrete, AC
Pipes, Pre-Cast Se',r,ers, PVC server (SWR grade), and laying of sewers

Surface and stomr rvater drainage: Determination of Stonn Water Flovn', Run-Off Co-
Efficient, Time of . Concentration, Empirical Formulae for Run-Off, Surfac'e Drains -

Requirements, Shapes, Laying and Construction.

Sewer appurtenances: Location, Function and Construction of Manholes, Drop Manholes,
Inlets Catch Basin, Traps, Flushing Tanks, Regulators.

Sewase treatrnent: Preliminary Treatment - Screens Skimming Tanks and Grit Chambers,
Sedimentation and Septic Tanks

SecondaD, Treatment - Trickling Filters Activated Sludge Process. Oxrdation Ponds,
Oxidation Ditches, Aerobic Lagoons, Anaerobic Lagoons, Rotar-v Biological Disc.

Tertiarv treatment - Actir,,ated sand filter and chlorination.

Servaqe Disposal - Dilution, Self purification of streams, factors affecting self purification.
Disposal in Sca \\,ater. Disposal on Lands,. Recycle of u'astervater

, Sludse treatment & Disposal - Sludge digestion tank. Sludge drying beC.

Sanitation in buildings and sanitan, fittines - Importance and Requirement of Buildin-u

. Drainage. Sanitary Fittings- Water Closets, Flushing Cistems, Urinals, Inspection.Chambers,
Traps. Anti-syphonage.
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Pollutants Classification & Sources, Characteristics of Industrial Wastewater,
Characterization of waste from - Pulp & Paper mill, Pharmaceutical, Distilleries. food
processing, dairy, tannery, sugar industries.

Industrial Wastewater Minimization - Volume reduction, strength reduction, Equalization,
Proportioning & Neutralization. Treatment & Disposal methods of Industrial Wastewater.

-20marks

lntroduction: Air pollution, importance & composition of atmosphere, sources and classification of
air pollutants.

Meteoroloqv and air pollution: Meteorological factors lnfluencing air pollution

Factor affecting human health: Health effects, effect of specific pollutant on human, effect of specific
pollutant on animals

Effect of air pollutant on plants: Structure of normal leaf, air pollutants affecting plants, forms of
damage to leaves & injury to plants, effect of specific air pollutants on plants

Economic effect of air pollution: Material damage and economical loss due to air pollution,

Control of air pollution: objectives of using control equipments settling chambers, cyclone, bag
filters, electrostatic precipitator, scrubber, factors affecting choice of equipment.

smoke pollution:-sources and effects of smoke

lntroduction: Definition of health and sanitation.

Communicable diseases: Definitions- epidemic, endemic, epizootic, channel of infection, Vehicle of
infection, lncubation period,
Disease communicated by intestinal discharge. Typhoid fever, Hook worm disease
Disease communicated by nose and throat discharges.
Disease of animals transmitted to the human beings-Anthrax, Rabies and Brucellosis,
General method of control of communicable diseases.

Food sanitation: lmportance of food sanitation, Agencies through which food may cause suffering or
death. Food borne diseases; Food poisoning. Streptococcus intoxication and botolinous intoxication,
Storage & protection of food in restaurant, Milk borne diseases, Essentials of milk sanitation. Health
and habits of dairy workman, dairy barn, milk house, pasteurization of milk
Excreta disposal in unsewered areas: lmportance, & requirements of sanitary latrine, Pit privy, Bore

hole privy, Aqua privy, Concrete vault privy.

lnstitutionalsanitation: lmportance of school sanitation, School health programme, Selection site for
School building, furnishing for school
Occupational hazards: Occupational hazards from various sources, General methods for protection
of workers from occupational hazards, Threshold limit value, Disease caused due to inhalation of
dust & their control, Disease caused due to inciustrial poisons, Light, heat, compressed air as

occupational hazard

Uttde'r Secrcinr''. tit Goi ei'ilrieliI
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ANNEXURE-IV

:_-.. ELECTRONICS & COMN{UNICATION ENGINEERING

Total Marks: 100

1. Electrical and Electronics Engineering (08 marks):Basics of electricit-v. Ohm's law.
Kirchhoffls Current and Volta-se larv. Combination of resistances,Power, Energy.Laws of
electrostatics, capacitors- dielectric, permittivity,charging and discharging of capacitors,
combination of capacitors,Electromagnetic induction-Faradal/s law and Lenz's law, self
and mutual inductance, combination of inductors,energy stored in inductor and capacitor.
AC circuits-Resistive, Inductive and Capacitive circuits, R-L, R-C and R-L-C circuits.
Transformers-fypes, EMF equation, losses,regulation, efficiency.Principle of alternators,
AC motors.DC motors and generators. Specifications, applications and features of
different types ofresistors, inductors, capacitors, relays, cells and batteries

2. Semiconductor Devices (06 marks):Semiconductors, insulators and conductors. Tlpes
and properties of semiconductors. PN junction. Characteristics, principle and
applications of Diode and Zener diode. Characteristics, principle, configurations(modes)
and applications ofBJT.Characteristics, principle and applications of FET, JFET,
MOSFET and Clr{OS.Characteristics, principle and applications of UJT. SCR, DIAC.
TRIAC, Varactor diode, runnel diode, GUNN Diode PIN diode and schottkl, diode. ICs-
classification. Fabrication of monolithic ICs. Opto-electronic devices, Laser and Maser

3. Analog Electronics (08 marks): Porver supplies -Rectifiers, regulators and filters ,

SMPS, UPS- BJT Amplifiers -biasing, multistage amplifiers, types of coupling, feed
back in amplifiers. Diff-erential amplifier, Op-amp characteristics and its applications-
Voltagc follou'er, invefiing & non-inverting amplifier, summer & difference amplifier,
differentiator & integrator, Schmitt trigger, comparator, Active filters, PLL. Clippers and

Clampers. Oscillators-Hafiley, Colpitts, RC phase-shift, Wein-bridge and Crystal
oscillator.

4. i\{easurement and Instrumentation (07 marks): Measurements- methods. electronic
nleasurement system.D),narnic. characteristics of an instnrment. En'ors-tvpes, statistical
analysis of eruor. Standards. Bridges-DC and AC. PMMC metcr, multi ran-ge voltmeters
and amrneters. Electrodynanlolneter -voltmeter, ammeter,ivattmeter.CRO, Signal
generators & Wave analyzers. Electrical transducers- Strain gauge, Capacitive
transducers, Hall-effect ,piezoelectric tlpe transducers ,LVDT, Thermistors.
Thermocouple. Piczoelectric andProxin-rity sensors. DVM, Electronic counters, Digital
frequency meter, digital LCR meter and digital multimeter.

5. Industrial Automation (07 marks): SCR as switch, Triggering,Cornmutation methods.
Half u,ave and Full-rvave controlled rectifiers.Choppers- principle, classification and

Applications.Inverters -principle,Half and Full-Bridge lnverters, series invertor, Variable
DC Link Inverler, Voltage Source and Current Source Inverlers, PWM techniques used

in inverlers, Applications. Cycloconverters - Single phase to single phase midpoint
cycloconverler, Applications of thyristors in speed control of motors, burglar alarm and

light dimmers.Relav lo_sic panel,Scanning considerations, Sensors and Actuators.
ProgrammingPlC-Relation to Digital Logic Gates - relation to Boolean algebra, PLC
Register Basics-Generalcharacteristics - Holding Registers. Input & Output Registers.
PLC Timer functions. PLCCounter fi.rnctions, Bzrsic Nurnber Comparison Fturctions

6. Digital Electronics (08 nrarks): Number Systems. Importance of binary s),stem.Analog
and Digital signals.Lo-eic gates- Concept of logic, tvi)es. basic gates. universal gates.

Boolean alsebra. Dernorgan's theorems. Boolean/[ogic expressions. sirnplitication ol
erpressions. K-rlaps. Conrbinational Iogic circuits-Adders. subtractors, encoCer, decoder.
MI.IX and DEMUX.Sequential logic circuits-Flip-Flops, Counters and Shiti
registers.Lorric families D/A con\/erters. A,/D con\refters. N4eurories-

Terminology.classification ancl features. Programmable logic devices- PLA. PAL. Logir: '

familie.s.
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Applications of Elcctronics (04 marks):Role and functions of electronics principles and
devices used in:consumer electronic gadgets-calculator, \\,ashing machine. refrigerator,
microwave oven, air conditioners, office-automation equipments: Automobiles-
Electronic ignition, Electronically controlled suspension and Instrument panel displays;
Audio sYstems- Microphone and Headphones, Loudspeakers; \/ideo svstems-Colour TV
system and TV displays; Entertainment-Electronic music synthesizers; andRobotics-
Components, Classification and Robotic Control system.

Analog Communication (07 marks):Superposition theorenr. Thevenin's theorem.
Norton's theorem and Maximum Power Transfer theorem. Resonance - series and
parallel, PassiveFilters and Attenuators. Antennas- terminologies. t),pes and applications,
antenna arrays.Electromagnetic spectrum and diflerent types of wave
propagation.Transmission lines- primary and secondary constants, reflection, stallding
waves and irnpedance matching. AM and FM-Modulation and demodr-rlation.

9. Digital Communication (07 marks):Comparison of analog and digital communications.
Base-band and pass-band transmission. Sampling theorem- Nyquist criterion and aliasing
effect, and Quantization. Definition of information capacity, entropy, bit-rate. baud rate
and bandwidth of digital data.Encoding- PCM, DPCM, DM and ADM. Line codes.
Digital'modulation techniques-AsK, FSK and PSK.Multiplexing techniques-FDM and
TDM.Multiple access techniques-TDMA, FDMA and CDMA.Transmission media-
trvisted pair, co-axial and optical fibers.

10. Advanccd Conrmunication (07 marks):Microwave signal, Waveguides- types,TE and
TM modes. Microwave devices- IMPATT,TRAPATT diodes. klystron, reflex klystron,
magnetron and TWT. Radar range equation, Pulsed radar, modulators, duplexers and
displays. Antema scaming methods, MTI Radar, CW Doppler radar, FM-CW Radar.
Satellite-basic temrinology. Uplink and Downlink, Geostationaryand polar satellite. LEO,
MEO & GEO satellites, Satellite communication system, transponders, frequency
allocation, communication satellites, satellite subsystems, earth station. GPS, DTH,
VSAT and remote scnsing. Features of lG, 2G,2.5G,3G,4G cellularnetr.vorks. Cellular
concept, Frequency reuse, features of GSM, CDMA,LTE. Wifi, Bluetooth and Zigbee.

11. Data Communicatiorr aud Nehvorking (05 marks):-Categories of computer netrvork,
srvitching techniques. layers of OSI model,LAN -Ethernet,r,iftual LAN, GSMA/CD
access methods, token passing , FDDI, r.vireless LAN.TCP/IP-IP addresses, address
mappin-u , ARP- Ports and sockets- DNS,Email ,IMAP.FTP frame rela-v and ATM.
Different methods of accessing internet, Modems.Routers, Bridees. Su,itcl-res and
Gateu,ays, netrvork security.

12. C-Programming (03 marks):Definition, need, and t-vpes of programmine
Ianguages.Character set, Vanables, Identifiersand Key-u,ords.Data-types: Built-in.
derived and user-defined.Constants and Literals. Operators ancl their Preccdence.IlO
statements.Control structure- loops and branching statements.An-avs, structures .unions
,strings and pointers. User defined anci iibrarv lunctions

13. MATLAB.(03 marks):Features and applications of MATLAB, Character set. Variables.
Identifiersand Key-rvords.Data-types: Built-in, derived and user-defined.Constants and
Literals. Operators anci its Precedence. I/O statements. Control stmcture- loops and
b ranching statentents.

:'::li
7.



:::::1-:.::a:r=_:::,::._1'1.-:_ j-,, --- _s_*1i-i;:v ,y;!: :.-a:t::::-. j., !:T:l-j: jj+ E..y.:+.-!.:';^i

-3-

14. Microcontrollers (07marks):Feafures of RISC, CISC, Harvard and Von-Neumann
architectures. Microprocessors and microcontrollers.r,ariants of MCS-51. Architecrure of
8051, Memory orsanization, 8051 Addressing modes, Instruction set ,IlO ports,
Embedded C, Intemrpts of 8051, timers and counters of 8051,serial I/O. Interfacing of
displays, ADC, DAC, Stepper motor and DC motor

15. ARM Controller (05 marks):Embedded system hardware- AMBA bus protocol,ARM
core data flow model. Processor urodes, Pipelining, ARM and thumb, Instruction
Set,Assembler directives, Exception and Intemrpt handling in AfuV,LPC2l48 CPU,
Features and Applications of pin qonnect block, GPIO, PLL and Timen

16. Embedded Systems (05 marks):Enrbedded systems and General Computing s)'stem,
Characteristics and quality attributes of Embedded System, Hardware and Sofnvare
architecture of Embedded Systen-rs, architecture of MSP430,Exceptions, Addressing
Modes and Instruction Set of MSP430. MSP430 GPIO,Timerand On-chip Peripherals.
MSP430 mixed Signal Systems

17. Verilog (03 marks): Concept of HDL, Program Structure of Verilog- Lexical Tokens,
Data types, Operators, Operands, Modules, procedures Behavioral Modeling, Strucnrral
Modeling, Gate-Leve l Model ing, Datafl ou, Modeling, Switch-Level Modelin_e.

(S.Ven-liatesh)
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ANNEXURE-V
ELECTRICAL AND ELECTRONOICS

Eaclr Module c*rries 20 marks

MODULE-1 Total Marks: 100

I.I.ELEMENTS OF ELECTRICAL ENGG:
Sources of electrical energy, Electrical current. e.m.f., voltage. Ohm's law, Electrical

Resistance, Series- Parallel circuits. Laws of Resisiance. Specific Resistance, temperarure co-efficient.
\\/ork, Power and Energy, Joule's larv of heat. [--.lc'c1ric charge, Electric flux, Flux density. Electric
field, Electric held intensity, Larvs of electrostatics, dielectric constant and permittivity, Capacitartce.
Types of Capacitors, Capacitors in series and parallel. E,nergy stored in a capacitor. Faraday's lau,s ol
Electrolysis: Laws, Cell and a Battery. [,ead - Acid Battery- Construction, Grouping of cells.
Conductor, Resistor, Insulating and rna,rnetic matcrials - properties and applications.

1.2. ELECTRICAL CIRCUITS:
Open, closed and short circuit; Linear, non linel'circuits, passive active circuits, unilateral, bilateral
circuits. Kirchhoffs laws, Star -delta Transfonnation. Thevinin's Theorem, Reciprocity Tlreorem.
Superposition Theorem Maximum po\\rer trarlsfer Theorem. Magnetic circuit, mrnf, reluctance,

. Absolute permeability and Relative penneability. Flux, MIr{F and Reluctance. Cork Screrv Rule and
Right Haud Thumb Rule, Iraradav's lar.r,s of El.:ctlouragnetic lnduction, Types of induced etnfi and
their application ; Flerning's Right Hand Rule- Lerrz's larv: Self induced emf and Mutually indr.rced
ernf and their application, Self inductance and i\'lutual inductance. Frequency, Arnplirude, Cycle,
Tirue period; Maximum value, RMS value, Ar erage value, Form factor and Peak tactor of a

sinusoidal wave, Instantaneous value of Voltage atrci Cunent , phase and phase difference, Po'"r'er aud
Po'wer factor in AC circuits, Represent vectors iu Rectangular, Trigonornetric and Polar fonns,
Convefi Rectangular fonn into Polar fonn and r ice-r,crsa. Current and Porver in a pure resistivc. pur.'
ir.rductive and pure capacitirre circuit : Ca1-.6611iu" reactance , Inductive reactance ,Iupedance,
Curtent, Po'uver and Porner factor of R-L, R-('. R-L-C series and parallel circuits, Resonance,
resonant frequency and Q-tactor. Star and Delta Clonnection in 3-ph systern, Relation between line
voltage and phase voltage in 3-pli Star, Relation betrveen linb voltase and phase voltage in 3-ph Delta
system, 3-ph power.

1.3. ELECTRICAL N{EASUREI\'IENTS {IT EASURING INSTRUI\{ENTS
Characteristics of instruments, rypes of en-ors. classification of instruments, types of torques
rn lnstruments,
Construction and operation of moving coil. nrovin-g iron instruments, calibration and range
extension of voltmeter, ammeter,
Construction and operation, rypes, en'ors. calibration, application of r.vattmeter and etlergy
r-neter, rlreasurement of pou,er and cner-e1,.

N4easurement of Resistance- Inductance arcl C'rpacitauce. - Wheat stone bridge, Kelvin
bridgc. Manvell's bridge . Schering Bridge
Digital rneters operation and applrca..ons of Digital frequencl, meter. digitai
svnchronoscope, digital non contact type tacirt-,rtreter. digital p.f.meter. digital trivectonnetef.
di-eital ton-q tester. digital LCR rneter. digital nr!rltimeter and'r,oltmeter.
Transclucers, Sensors, Signal conditionrng cir'.:u11r .ra their application - strain gauges.
L\i DT, RVDT. Themrocotrple, Pyronrei:^-. Pcizo-elcctric, Opto-sensor, Bolometer fol-
nreasuring AI' & RF po\\/er nteaslrrellenis
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MODUt,E-II

2.I. DC MACHINES AND ALTERNATORS:

D.C. Generator - Principle, Construction and types, Materials used for construction-
properties, Reasons for using these materials, slot insulation materials - properties. Functions
of each part, Armature windings- Types of 'r,'indings, Rules of lap & rvave u,inding,
application of lap & Wave windings. E.M.F equation, Armature reaction, De-magnetizing &
cross - magnetizing effect, Commutation- methods of improving commutation.
Characteristics- separately excited D.C. Generator; shunt Generator - critical resistancc -

conditions forvoltage build up-failure to burld up. Efficiency & r'oltage Regulation-Losses in
D.C. Generator.
D.C Motor- Working principle -comparison of notor & Generator action. Back emf &
voltage equation, Types of rnotors, Torque developed, Torque- speed relationship,
Characteristics of D.C. Motors, Applications. Speed control, Starting Devices.
Alternator - Principle - Constnrction - Types. Armature winding, Emf equation, Annature
Reaction and its Effects. Voltage regulation. O.C & S.C. tests, effective resistance, leakage
reactance & synchronous reactance. Parallel ofrcration, Excitation Systems, Hunting in
alternators and its prevention. Cooling in altemators. Principle of rvorking, construction and

application's of the follorving motors - Universal motors, Reluctance motor, Tu,o phasc Four
pole Permanent magnet Stepper motor. Sen,o motor, Brushless D.C. Motors and AC/DC
Tacho-generator.
2.2. TRANSFORMERS AND AC N{OTORS:
Transformers - Working principle. construction and classification. Enrf Equation,
Operation, Equivalent circuit of transfornrer, Regulation and Efl-rciency, Parallel operation,
Tlrree Phase transformers- rvorking principle & construction , connections, Cooling of
transformer, Auto transformer.
Induction Motors- rvorking principle ,Types, ccnstruction ,Torque, slip, Equivalent circuit,
Power output, losses, Starting and Speed control of Induction Motors.
Synchronous i\Iotors- Working principle, construction, characteristics, hunting, starting, and

applications.
Single Phase Induction Motors- Principle- Operation, types, characteristics, applications,
linear induction motor, Magnetic Levitation, Indirction Generators.

MODULE-III

3.I. ELECTRICAL POWER GENERATION
Conventional and non-con\/entional sources, Factors to be considered for selection of site,

classihcation, functions of rnain componcna, conrparison, advantages and disadvantages,
environmental impacts of hydroelectric po*,er plant, thermal po\\'cr plant, nuclear po\\'er
plant, diesel power plant, gas turbine power plant, Solar photovoltaic system. Wind pos'er
plant, Tidal porver plant, Wave energy. Ocean thenral energy, Biomass po\\/er plant. Fuel
cells, Hybrid PV systems, Urban \\raste to energ)- conversion, Power factor improvement.

3.2. TRANSN{TSION DISTRIBUTION AND UTILISATION
Transmission svstcm: AC transmission and distribution s1,stem, standard transmission and

distribution voltages, Advantages and liniitations of High voltagc transmission. r'arious

systems for porver transmission and distribution. Transurission through overhead and UG
system, Compare HVDC and HVAC systenr

Overhcad lines: Main components. Classiflcation. Line. Short transmission line - equivalent
circuit, equations for receiving end voltage. eificiencr', r,oltagc reeulation and-power factor.

Corona- definition, tbn-nation. factors aftbcting colona. advantages and disadvantages,

nrcthocl.s to reduce corona. N,leaning of skin eft-ect. Transposition of couductors.



Underground cables: Classification oi UC cablcs. general constr.rction of a singie core UG
cable, construction of 3 core XLPE cables. Essentiai insulating material properties for UG
cables. Laying of UG cables- list the methods.
II\aDC transmissior.r lines: rnain cornponents, advarltaces. Tlpes ot-FIVDC links -
FACTS Controllers- Definition, Objectives. Basic Lpes of FACTS controllers and their functions.
SUBSTATIONS- Meaning of substation. classitlcation, comparison betlveen outdoor and incioor

substatior.r, sin-ele line diagraur MUSS ,courpor)cnts of substation, Bus bar arrangement- Iist the types-

single bus r.r,ith and rvithout sectionalisation. double bus bar and ring tnain system. Importance ol
interconnecting in large power systems. Function of Load Dispatch Stations.
AC distribution sl.stem: Classification, conncction schemes of distribution system, Meaning of
Feeder, distributor and service rrain, cliaracteristics of Feeder, distributor and serv'ice rnain. Concept
of voltagc drop in feeders/distributors - sirnprle probierl on DC distributor fed at one end. Distribution
Automation
SCADA. colltponents of SCADA and their tirnctions and advarrtages
Electrical heating: DitTerent tlpes o1- donrestic heating appliances, Advantages of electric heatins.
u.rethods of electrical heating. tentperature cenrrol niethods of resistauce heating. Arc heating- types,
h.rduction heatin{r-t}pes, eddl,culrent. r\pplicaricns of eddy,current ireating. electric heating- principle
and applications. Microrvave heating-principle .,nlr.
Elcctric'rvelcling: Dellnition, types- r'esislant.'arrd arc u'elding. resistance rveiding list the tlpes-
spot u,elding and seaur u,elding.fu'c u.elclinc- lisl the trpes, AC arc u,elding r-nachine, Meniion the

special twes of u,elding-electron beaur ri,elcling ancl lascl lr'elding.
Itlcctro chernical process- Principles ol elcc.r'o deposition. larr's of electrolysis, Electro plating.
Factors allecting Electro plating. Factors strr crn,ng Elcciro better electro deposition.
li.cfrigcration: t-\,pes of retiigerants. Strtc rirc properties ol reli-igerants. \"apour cotnpression
reli-igerator. electric circuit ol domcstic lctli !:r rtoi. recessitl' ol themrostat, defrosting-t1pes ol
detrosting, need tbr air conditioning. princip)c o1'air conditioning, electrical circuit fbr air
conditioning unit, t-vpes of air conditioning s\. s,eil.l.

lllumintrtiou: Lar,',,s- solid angle. lunrino,,ls tlrrx and luminous intensity and iliun'rination.,
source of light- types of lamps. Iiglrting :;i:lrcmes. Design of lighting scheme - utiiization
fhctor. depreciation factor, space to height l'i'i(- r'c([Lrirr-urents of good.ilh"rmination

3.3.SWITCHGEAR AND PROTECTIO:i
Fundaurentals of Protection- Sources and Ty'p.:s l-.'.-iaulrs & I-Ianrful Effects of short circuit cutrellt.
Sy,r.nmerrical I'ar,rlts on Three Phase Sl,stet,'is. l):rr',iirrl.lrsc reactance and Base KVA, Reactor. Use of
curellt limiting reactors & tlieir an-alrseurcrlts. (.a,.r'-ses cf over voltages, Lighting phenotnena & over
voltage due to lightning, T1,pes of lightningl uir ,r\i('is arrd surge absor-bers- their Construction and

principle of operati or.r.

I'r-rsc arrcl Circuit Brcaker - Fcatures of liu,irchg-.:rr. cliflelent Sriitci.rsear equiptnent used for su'itching
and inLcrruption ol cunent. lndoor r)lle ar.; (),rtdoor tl.pe Sr.i itchgear, Characteristics of Fuse

clcrucnts, T,,-pes ol Fuses. Irusc E,le:nent .r,rtt'r-ials. Iuiportant Tenls of fuse, HRC fLrses

coustruction. t1pes. \'orking- V1erits. t)r-ur.rit>.iri anpliu:ations. A'c fomratioi't. arc extinction, Trip
Circuit N4c'chanisnt. Circuit Breakct-r'ati Lil. ,-'i-,,.i',uit-rgies. Classitlcation, Construction, \\'orking.
N,lcrits, Dcruerits. Applicatious and lt4aiittcnunr:,: ::,-iretlule of OCIB (Plain oil), ACB(Arial blast. ci-oss

biast).S116 (Sulphcr iiera FlLroriclc)CB \or l:". ,:r.Tvpe. r'acuunt CB

I'rtrtective ILelays Quaiities o1- ProLccl c I',elrving. i\ecessitl' for Protection. Prirnary and

Back up protection, Classit-rcation of pr-otectii'e' .-l.ci.,f in_e. Iinportant Tenns, Construction and rvorking
of Induction type Non-directional over cut-^'eilt ii,r:,. Static Type Over Cun'ent Relay, Comparison of
Static Relays rvitli Eiectro-Magretic Relal's. \{ir--r'oprocessor based Over Current Rela-v, Differential
relay- Current differential and Voltage baianccr' Diflerential relay, Dislance relays- Definitedistance
anC Tirne-distance Impedance Rela1,. Nunre,'l'-'trl relay- working, Advantages and tlpes, Testin-c

Methods fof Reiays Protection of Alternl-,rr: aud Transfonlers- Protection of Alternators-.
Abnonnalities & Faults Diftererrtial prote,,rtiorr. F.aiarcecl Earth Fault Protection, Stator inter Tum
Protection Protection of Transibnrters- Abrror,,.;;;iitres .t Far-rlts. Protective Systerns for Transfon-ners.

Buchholz Relay. Earth Fault or Leakage i)i'r',r,-'i:luri. CombineC Leakage anC Orerload Protection.
Circulating Cunent Scherne tbr Transtbnnei-s I;.:)i:-'!liou Protection of Feeders and Bus-Bars: Feeder



Protection- Abnormalities & Faults, Time Grariie I ().er Cr.rn'ent Protection, Differential Pilot Wire
Protection, Distance Protection, Bus - Bar Protection- Abnonnalities & Faults, Differential Protection
of Bus -Bars, Substation and Maintenance: Indoor and outdoor tlpe substation, various units of
substation, Testing rnethods of Circuit Breakeis 1-':tirt3 nrethods of CT's & PT's, Maintenance
Schedule of Relays, Types & importance of N(rr rtr',r- Ea;thing , Substation Earthing, Principle and
applications of Peterson coil

MODIJLE-I\/

4. I. ANALOG ELECTRONICS:
Semiconductors, P N junction Diodes, Zenc-:- dir-r(s.
MOSFETs, Optoelectronic devices -photr-, rlit'iii-.
LDR, LCD, opto coupler. Rectifiers. filtc;'s r:rd
CRT.OP-AMP and Timers.

4.2. DIGITAL ELECTRONICS:
IC Logic families, Digital Principles and N.'i^-b,er
theorem, Logic Gates, Karnaugh's map. {clcl,-'r's.

Decoders, Flip flops, Shift Registers, Counters.
Memories

\/aristor and Themristor, Transistors and
opto isolator. photo voltaic cell. LED.
regulators. Amplifiers and Oscillator.

system, Boolean Algebra, De Morqan's
t\4ultiplexer. De-Multiplexer, Encoders,
Digital Interfacing, ADC and DAC,

4.3. C OMMUNICATION AND CON{P U T!., & N E]-\\/ORKS
Radio Communication: Elements o[ (',) rrrrLlni( ation sYsteur. Fonns and types of
communication, Modulation methods

Elcctromagnetic spectrunr: Relationsliip lrctrr,:-'eu fi'equencl' (.1) and r.r,avelength (]-), Need
for modulation, Electromagnetic spectnrn. Bandu'idth, Modulation and demodulation
crrcrtrts

Radio transmitter and Rcceiver-Transuritttr-lirnctions. FM transmitter, Receiver - Super
heterodyne receiver.

Multiplexing: FDM- transmitting end, FDIr4- r'eceiving end TDM-definition.

Transmission liucs-types, Co-axial cablc'. characteristic impedance, characteristic
impedance of co-axial cable, Standing \\/avt-:: Standing u,ave ratio, imporlance of SWR.

Radio \r'ave propagation: ground wa\/e, ski' .'i avc, space wave.

Fibcr Optic Communication: Elernents of'flber-optic communication system, Applications.
Benefits, Light rays in a fiber optic cable. conslr'Lrction N{ode-definition. classiflcation, ILD
optical transmitter, Photodiode optical reccir ri

Microrvave Techniques: Advantages, Problems taced in microu'ave communication. Wave
guides. Cavity resonators, Microrvave scrnii:i--:'.ductors -problcrls faced b), conventionai
semicondnctor conrponents and their remeclies. \licr(r\i'ave t'lbes- N4icro'uvarre antelmas.

Satellite Communication: Satellite orbits- gec, svuchronous orbit, Transponder, working,
Satellite sub system, Satellite Earth Station. .\pprlica1l6n5.

GPS - GPS architecture, GPS receiver. Dil-ter-ential GPS. Applications of GPS, GIS -
concept,' appl ications.
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Mobile and Data Communicatiou: Ir4obile comnrunication - Multi cell system, frequency
reuse, Salient features of GSN4. GSlvl scn'ices. GS\{ system architecture, GSM networkarea
-dehnitions- cell, location area, MSC/\'LR sc-nice area, PLMN, GSM operation-call from
mobile station, call to a mobile station, Concept of GPRS, Compare 2G u,ith 3G.
Data Communication - Concept, Applicatiorrs. Ir4odes of Transmission, channel capacity,
bandwidth, baud rate, bit rate. Modem - need lbr modem, FSK-concept, rvorking, PSK -
concept, BPSK--concept. BPSK modulator. BPSK clen-rodulator.

N{OD[- LE-\'

5.I. POWER ELECTRONICS:
Pot'er semiconductor devices- Structure, \vorainS Cha.racteristics, types and applications of Pou,er
diode, MOSFET. IGBT, SCR-. LASCR. GTO. ILl-'.C. 'l-uming on methods and commutation of SCR,
ratings, reliability, protection & mounting of S('R.
CONVERTERS, CHOPPERS, INVERT:RS. C'\'CI-OCONVERTERS - Types, operation and

application, advantages and disadvanta-ses
Porver supplies and stabilizcrs-SMPS, Buck. Boost, Buck-Boost and Fly back converter, power line
disturbances, Relay type AC voltage stabilizt--r. AC sen'o voltage stabilizer, UPS- Battery size,
voltage required. ON line and OFF linc UPS
Po*'er sl,stcnr applications- Static AC circuir hreaker. intcrconnection of renervable energy sources
and energy storage systelns to tlie utiiity,;r-id. i'h,,'ristol srvitched capacitors and thyristor su,itched
inductors (Reactols),
Industrial applications -SWII'CH rrode rvelder. r'olrage sourcc series resonant inverters, solid state

relay, speed control of shunr uourrd DC nrotoi. soii star-ting of Induction rnotor, static slip recovery
systern in indr.rction rnotor(static schcrbitrs ch'i',c). sltr'.ed coutrol of Induction Motor by Variable
voltage frequencl, rnethod
DOMESTIC APPLICATIOT.\S-High fr-equenc' l,tiriing svstent. SCR battery charger.

5.2. INDUSTRIAL DRI\/ES AND CONT-ROL
Concept of electric drive, Porver rr.rodtilators. \iorr rs r.lsr'd in drives, types of loads, choice of drives,
classification of drives, Multi quadrant operatir-1!r cf Dr-i' es. selection of drives for paper mill, cement
rurill, sugar r.nill, steel rnill, Hoists and crrrne: cc:rtrilugal pulups and conrpressors, solar powered
purnp drives,
CONTROL SYSTEM- Open and closed Io()p s.';t--r-rls.

COMPUTER BASED INDUSTRIAL CONTROI- Hierarchical levels of CIM, Microcontroller
based DC Motor speed control, Fuzzy iogic. Pr(,cc:;s control in ther-n.ral plant and cement plant
ELECTRIC TRACTION- Tractiou systcuts. l-ractir e elibrt , nature of traction load , requirernents of
traction drives. Drives in tractiou . electric brakrng. current collection. Train lightin-g systeill

5.3. EL E C TRI C AI. E S T f N,I ATIO r_\ 3 N D, !..t t S.l t X C
Estimation- purpose. factors considered, cluarrit-:r ol' ri good estilnator. Specification- importance,
factors considered. Standarcii.:a:ion ard its ai,.:rr'i.r.les Overliead charges, stock incidental charges,
contingencies. supen,ision charges. Iaitour clrlis.' Ir:.--r)r:ction, Inspectorate cl'rarges. transportation
charges and miscellaneous ciLalges.'fenCr:i te!,-,,,'. ,i()r (j.-'. aluotrtion. col)tparati\e staternent, purchase
order at.rd u,ork order. llaithrrr:r -touclr p(r!eu'...: .:r) r'()ieutiai. necessity' oi earthing, Points to be

eanhed. earlh resistance. tvPes r.f-c:rrtl.irs- Pi';r',:,r'rhi'r,,. Plate earthing SERVICE MAINS- types of
service utaius- Over llead Service l,iirrrrs. -Lr i,:i \1c(. riaius. cun'ent ratings tor Alurninium, copper
conductors, Types of Tori'cls. ..\CSR. co rdr ctr. " i. tl ]iLini.rer c'ri' Disc insulators in suspension string.
strainstring,spanaudheiclrtcf to\\'erstor{i6[.r'. iC,K\'-220K\/transmissionlines

5.4. ENERG Y N,I AN AGE_\IE_LI
Erlqtgy managenrerlt.anii its i;r.t'.-.or-:rnc,t - ''- ,:r: t^:cnation and its lte.d, Methodology of
enel'q\r lllanagenl(]nt. erler-S\ :irtir1il ..:.ir-rr:,.[ - ,ri,.,,., -:,. illerg]' cnSiS. caLlSeS Of energl' CnSiS,

Energy managcurent sofi.uur'c(EIvlS ', rr'ir ,: , ag,:', rr1- E)u'[S. Describc EnergY and faciliry
lranagelnent svstcl.n(EFl-l :i) [,.1i-]]o::i i; ['.'] ,- 1,,'r':tiritclolo_g]/ of EFN4S Processes in EFMS,
block diagretnr of EF\,4S c.)ltrn()!rrlnl\ ,!1:,r.rr-r ,',1:jg,1 ; lt EFlvlS. Need ol-c-i-lcrgt conseruation
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in India, ENERGY CONSERVATION ,\CT l00l.the uational role of IRDEA (Indian
renewable energy development agencl,)in rlntr-,-l\' :or:sen'ation. Energy conservation in T&D
lines., measures to optimize T&D losses. Ener';:..' consen'ation in industries, role of pou,er
factor improvement in energy consen'atior) energi' cousen/ation in domestic sector,
industrial sector, agriculture sector, Energy, etilciencr'- its si_enificance, energy efficient
devices, energy efficient motors, application s cnerg)' eftlcient rnotor , selection of electric
drives, energy conservation in electric drir'.' enel-q)/ efficient lighting sources, power
quality, and its parameters, power qualitl,' mclrsut-able quantities. power quality problems and
its remedies , pricing of electricity, Need for. er,crgl auctit, scope and types of energy audit,
Methodology, demand side management (DSI\'I). need for DSM and benefits of DSM, DSM
implementation strategy, DSM implementatiott o i' [)ro-srall'I.

(S \ienkatesh) t

'. nclc'r Secretarv to Government

ircr F-ciLrca tion (Technical Section)



Digital and Computer Fundamentals 10 Nlarks

Nutnber Svstems - Binary, octal, decimal and hexa-decimal. Conversion from diff-erent
nunrber systems to others. 1's complement and 2's complement. ASCII Code; Logic gates -
OR, AND, NOT, NAND, NOR; Contbinational Circuits - Half adder. Full adder, Encoder.
Decimal-to-BCD encodcr. Decoders, BCD-to-Seven Segment Dccodcr. Multiplexer, 4.1 mur
and DeMultiplexer. 1:4 Denrux: Introductiort to Computers & Cctntpttter So.fht'are
lntroduction, Characteristics of Computers, Evolution of Computers (abstract onll).
Generations of CompLrters. Classification, Computer System, Applications. Soffit,ctre :

Softr.vare categories, Machine language, Assembly Language. High level language;
Pcripherals & Mennr), - Input devices and Output devices. Prinary ntemory- RAM, ROM.
Tyoes of RON{, Secondary mernory- Hard disk. Optical disk - DVD. BILre Ra1,.

Operating Systenrs 10 l\{arks

Process concept, Process scheduling, Operations on processes. Inter-process comnunication.
Process Scheduling concepts, Scheduling criteria, Scheduling algorithms. Synchronization -
BackgroLrnd, The critical seclion managenent and sernaphores, Deadlocks- S),stem model,
Deadlock characterization, Methods for handling deadlocks- Deadlock ltrevention. Deadlock
avoidance, Deadlock detection, Recovery from deadlock, Swapping, Contiguous melxol-v
allocation, Paging, Structure of page table, Segmentation, Demand paging, Copy-on-u,rite,
Page replacement, Allocation of frames.

20 i\{arks

Irtlt'oclrrcti.orr:Variables and Identifiers, Built-in Data Types, Variable Definition, Declaration,
C Key \Arords-Rules &Guidelines for Naming Variables, Constants and Literals, Precedence
and Order of Evalr.ration, Simple assigrunent staternent, Basic input/output statenent-
Conditions, Relational Operators, Logical Operator, il statentent, if-else statenlent, nested if--

else, if-elsc ladder. srvitch. break, continue, goto and Labels. Looping statenrcnts - u,hile, do-
wlrile, for and nested fbr loop; Functiotts - Definition of Function, Standard Library of C
functions. function protot)?e, Formal pararneter list, Return Type, Function call, Block
stluctllre, passing argLrnrents to a Function: call b1, r,aiue;lr-r'a-r,- D-fnition,declaring an
Array'. Initializing art Array. One and tn,o dimensional aral's. Declarjns & Ir..itializatioir o1-

trvo dintensional ar-ravs, Nr.rll tenninated stnngs as atray of ciraractcis, ari-avs as ftlnctio;r
arsL',tltcltts, Srrrrgs - Introduction. Declar-ing & Initializing strin,, r'ariables. Ileading &
rvritinc strin-ss il'otn variablcs. String hanciiing functions:Pra-procassors - Introducilon.
N{acro substitution. File inclusion;S/i-rrclrrres ctrrd Lhticlns - Definition- Structures vanables-
irrrtialization. nested structure. arravs ol structures, Unions,Concept of poin'.ers, Declanng
ar'.d initializing pointers, Accessing r,ariables using pointers, Pointer arithmetic. Pointers and
an-avs- Pointers andcharacier strings, Pointers anC functions, Pointer as a function ar-lrum,:nl.
Pointers to function. Pointers and stiuctures., Dynan-iic nrcmorv aliocation. Ail(rcatin-c ;i

blcck of memory': mallocQ. Allocatiirg multiple blocks of memory': cailocQ. Releasing tiie
uscd space: fiec0. Aitering tire size of rnel-ion,: realloc0,Defining and opening a iile. closing
a filc. Inpui / OLrtput olrerertioi.rs on files. Ei-r-or hanciling iiuring I/O opei-ations. Randoi-,r
i\ccess to flles. Contilaud. line arsuments

Total N{arks: 100
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Types of data structures-Primitive & non - primitive data structures, The Stack- Definition
and examples, Primitive Operations- Push and Pop, Applications of Stacks- Infix, Postfix and
Prefix Expressions, Recursive definition, the queue and its sequential representation, Linked
linear lists, Circular Iinked lists, doubly linked list.

Data Basc N{anagenrcnt Svstem 10 Marks

Characteris.tics of the database approach, Actors on the scene. Workers behind the scene,
.A.dvantages of using the DBMS Approach, Data Models, Schemas, and Instances, Database
Languages and Interfaces, Classification of database Management System, Entity Types,
Entity Sets, attributes and keys, Relation Types, Relationship Sets, roles and structural
constraints, Weak Entity Types, ER Diagrams, naming, conventions and design issues,
Relational Model concepts, Relational Model Constraints and relational database schemas,
Update Operation, Transaction and Dealing with constraints violations, SQL: DML, DDL &
DCL related commands, Normal forms based on primary keys, General Definition of second
and third normal forms, Boyce-codd Normal form.

Data Structures using C

l5 Marks

Object oriented Paradigm, Basic Concepts of OOP, Benefits of OOP, Applications of OOP;
Java Program Structure, Java Tokens, Java Statements, Iniplementing a Java Program, .Iava
Virrual Machine, Command Line Arguments, Programniing Style, Constants, Variables. Data
Types, Scope of Variables, Symbolic Constants, Tlpe Casting, Standard Default Values,
Special Opcrators, Mathematical Functions, Labelled Loops (break & Continue) Operators
and Expressions, Decision Making, Branching &Looping; Defining a Class, Fields
Declaration, Methods Declaration, Creating .Objects, Accessing Class .Members,
Constructors, Methods Overloading, Static Members, Nesting of Methods, Ittheritance:
Extending a Class, Overriding Methods, Final Variables and Methods, Final Classes, Finalize
Methods, Abstra'ct Methods and Classes; Defining lnterfaces, Extending Interfaces,
lmplementing Interfaces, Accessing Interface Variables; Java API Packages, Using System
Packages, Naming Conventions, Creating Packages, Accessing a Package, Using a Package,
Adding a Class to a Package; Creating Threads, Extendin-e the Tlread Class, Stopping and
Blocking a Tluead, Life Cycle of a Thread, Using Thread Methods, Thread Exceptions,
Thread Priority, Synchronization, Implementing the 'Runnable' Interface: Types of Errors,
Exceptions. Syntax of Exception Handling Code, Multiple Catch Statements, Using Finally
Statement, Thro,uving Our Orvn Exceptions.

Design and Analvsis of Algorithms 05 Marks

What is an Algorithm? Fundamentals of Algorithmic problern soh,in_e. impoftant problem
types. Fundaurental data structures, Analysis Framervork, Measuring the input size. Units for
measuring Running time. Orders of Growth, Worst-case, Best-case and Average-case
efficiencies, Asymptotic Notations and Basic Efficiency classes, Informal Introduction, O-
notation, C2-notation, O-notation, Introduction to Brute Force approach. Seiection Sort and
Bubble Sorr, Sequential search, Exhaustive Search- Travelling salesrnan Problem and

Knapsack Problem. Depth First Search, Breadth First Search, Introduction. to divide and
conquer, Merge Sort, Quick Sort, Binary Searcli. Binary Tree traversals anci related
properties, Decrease-and-Conqner- lntroduction, Insertion Sort, Topological Sorting.



Computer Netn'orks and Sccuritv 10 I\{arks

Networks - Categories of networks, Internetwork - Internet and Protocols, Oven ier,v ol
Networkin,g, Need for Nenvorking, Hardrvare and Softrvare components, Network
Communication Standards, OSI Reference Model, TCP/IP Model, Oven,ierv of netrvork
topologies, Basic topologies- bus, ring, star, mesh and hybrid; LAN Cables - Co-axial,
twisted pair, optical fibre, LAN connectors- co-axial cable, and rrvisted pair cable, optical
fibre, LAN devices - repeaters, hubs, switches, NIC, WLANs; TCP/IP addressing scheme-
Components of IP addressing, IP address classes.Computer security concepts. The OSI
security architecture, Security, attacks, Security services, Security mechanisms, Standards.
Synrmetric Encryption Principles. Symmetric Block Encryption Algorithms, Random and
Pseudorandom Numbers, Stream Ciphers and RC4, Cipher Block Modes of Operatiorr.
Approaches to Message Authentication, Secure Hash Function, Message Authenticatiorl
Codes, Public Key Cryptography, Principles, Public-Key Cryptography Al-eorithnrs, Digital
Signatures.

Wcb Programming l0 NIarks

Introduction to HTML: \\zeb site, Web Page, Types of Web Pages, Brorvsers and their ry-pcs.
Client -Server Model, Web -Server, Working of different types of Web Pages, General
structure of a Web Page, Scripting languages, [IRL. Introduction to XML, The Syntax oI
XML, XML Document Structure, Document Type Definitions, Declaring Elements,
Declaring Attributes, Declaring Entities, Internal & Extemal DTDs, Namespaces, XML
Schemas, Defining the Schema, Defining the Schema Instances. Origins and Uses of PHP:
Overview, General Syntactic Characteristics, Primitives, Operations and Expressious.
Variables, Integer Tlpe, Double Type, String Type, Boolean Type, Arithnetic Operations &
Expressions, String Operations, Scalar Type conversions, Output, Control .statements,
Relational Operators, Boolean Operators, Selection Statements, Loop statements, An'ays,
Array Creation, Accessing array Elements, Functions for Dealing u,ith Arrays, F'lnctiorrs,
General Characteristics of Functions, Parameters, The scope of Variables, The Lifetime of
Variables, Pattern Matching.

J@
(S.Venkatesh)

Under Secretary to Governtricnt

gher Education (Tcchnical -iectio:i ,



ANNEXURE.VII
CryIL ENGINEERING

Group Code: CE

l. Materials of construction

Total Marks 100

06 Marks

Stones - Classification of rocks, Tests on stones, quarrying of stones. Bricks - Types, Indian
Standard classification, manufacturing process, types and tests, rvater absorption, Refractory
bricks. Cement - Compounds, clinker Composition, types, tests setting times, strength. Timber -
Classification, defects, dry and wet rots, preservation, seasoning, market forms of timber
Plyrvood. N{etals - mild steel, copper, aluminum alloy, steel alloy. Paints, r'arnish &
distemper - Ingredients, types

2. Surveying 10 Marks

Principles, Classification of surveys, prisrnatic compass, local attraction; triangulations and traversins
Leveling - Terms in leveling, Bench mark, types of leveling, Reduction of levels, Li S, C/S-
Contour, characteristics of contour, cornputation of area, volumes, Capacity reservoir.
Theodolite survef ing - measurement of horizontal & vertical angles, deflection angle, latitude,
departure. Borvditch's & Transit rule measurements and adjustment of obsen,ations. Trigouometric
Ieveling - height & distance for different cases. Tacheometry - definition, stadia. system ol
tacheometry. Curves- types, elements of cllrve, designation, setting outcunes, GIS, GPS -slobal
positioning system. remote sensing.

3. Engineering Mechanics and Strength of materials 14 N{arks
Moment & Couples, resolvin-9 of forces. Centre'of gravity, Moment of Inertia, radius of
gyration, Parallel & Perpendicular axis theorem, Stress & strain - Types of stress. Hook's
larv. factor of safety, lateral & linear strain. stress strain diagram, Poisson's ratio. Bending
moment & Shear force - Tlpes of supports, beam & load, Shear force & Bending Moment
Calculation for cantilever, Simply supported & Over hanging beam with point load & UDL,
Point of contra flexure. Simplc Bending - bending stress, equation, flexural rigidity, section
ruodulus, rnodulus of n:pture. Slopc & Dcflcction - definition of slope, deflection &
cttn,ature, calculation of Slope & deflection for cantilever, simply supported beanis u,ith
point load & UDL (moment area method). Columns & strut - Definition of column & Strut.
t)'pes, effective length for different end conditions, slenderness ratio, Buckling load.

4. Construction Technologv 06 N{arks

Types of foundation & sr.ritabilit),. SBC of soil, Technical tems in Brick & stone rnasonr-\.
Trpes of damp proofing rnaterials. types ol Doors & u,indou's, fixtures for doors & il'indolvs.
Lirttel & arches, Scaffblding, shodng & undcr pining, Technical temrs in stair', tr,tres of stairs-
T.v-pes of roof, Plasterinc & pointinu. fi,pes of floors. \/entilation.

5. \\/ater supply Engineering 05 i\larlis
E,colosical cliain and balance, Sources of u,ater. Intakes \\,ater requirements, Estirnation of derranc.
per capita demand. \\iater quality standards. inrpurities, tests. purification of rvater, Prirnarl, an,1

secoudarl, treatlrent. sc'dimentation, coaeuiation. chlorinaticn. Conveyance and distribution SvStc-rll.

a[)Puflcl]ancc. watcr conservatron. .
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6. Sanitary Engineering 05 Marks
Definition of sewage, sewer. garbage, sullage- types of sewera_qe system, Characteristics of
sewage, quantity of sewage, sewer appurtenance, sewage treatment & disposal, house drainage
system, collection & disposal of solid waste. Sources and effects of air pollution, Noise pollution and
standards

7. Hydraulics 09 Marks

Fundamentals - properties of fluids, total pressure, centre of pressure for circular, rectangular
& triangular vertical plates. Florv of fluids - Types of flou,. Bernoulli's equation. continuity
equation.
I{ydraulic jump, Florv through orifice - Types of orifice, Vena contracta, Hydraulic co-efficients
& their relationships. Flou' through Notches- discharge over rectangle & trian-gular notches.
Florv over n'eir - Types of rveir, discharge over rectangular rveir, end contraction. Flot'
through canals - Types. Chezy"s & manning's formula. Most economical section. Florv
through pipcs - Types of Major & minor losses, water hammer, surge tanks.

8. Water Resources Engineering l0 N{arks

Hydrology - Hydrological cycle, precipitation, Evaporation and transpiration, runoff, computation
of average rainfall. Irrigation - Base period, Crop period, Duty, Delta & Relationship,
hydrographs, t)?es of irrigation, methods of irrigation. Reservoirs & Dams - gravitl, & eafthen
dams, spillways, gates. Distribution & cross drainage rvorks- Types of canals, Canal
alignment, canal lining, aqueduct sluices. Diversion & river training rvorks- Weirs, barages,
canal head regulator, marginal bunds, guide banks. Ground rvater - Typcs ol Aquifers,
porosity, ground water yield, specific yield, specific retention, permeability, transmissibilitl,.

9. Concrete Technolog-v 06 Nlarks
Ingredients of concrete,-Admixrure-mineral and chemical, W/C ratio, Grade of concrete &

steel, calcium silicate hydrate, Transition zone, Workability, Segregation, bleedin_e. Strength,
Maturity concept, characteristic stren,eth, Modulus of elasticity, Perrneability , durability,
Shrinkage, Creep, chloride attack, sulphate attacks, NDT, Design mix coniepts..Curing,
Special concrete, High strength concrete & steel for Pre stressing, Post tensioning, Pre
tensionin-q.

10. Design of RCC l0 Nlarks
RCC Limit state - Limit state of collapse, limit state of serviceabilit,v, as per IS 456-2000
Characteristic stren-eth of materials, partial safety factors, stress block, Neutral axis, Moment of
resrstance.

Analysis and design requirements for - Singly reinforced, doubly reinforced sections for flexure
atrd shear, Iintels, T-Beam, one \\/ay slab, Two way slab, Continuous slab. strn shade and
cantilever slab, short column for axial load, square footing, dog legged stair case spanning
Iongirudinally.

11. Design of Steel structures

2
i-..,

Analysis and design requirements for -
cffective length & slenderness ratio for

04 N{arks

Bolted & rvelded joint, main & secondary beams.
column, slab base & gusseted base plate, stnrt, end

conditions.



12. Transportation Engineering

-J-

Roads - Importance of transportation, classification of roads, geometrics, types'of pavenlents.
road drainage, traffic engineering. Raihvays- Permanent way, rails, sleepers, ballast, points &
crossings, station & yards. Bridges- Elements of bridges, types of bridges.

13. Construction management

03 Nlarks

09 Marks

03 Marks

Construction Team, Construction stages, Bar chart, CPM, PERT, Organization in P\\/D.
Contract. Types of Contract, Tender, EMD- SMD, measurement book. Indents. Bin card:,.
paynlent of bills, Safety in constructron.

14. Estimation & costing

Units of measurements, types of estimate, specification, analysis of rates, BOQ, schedule ol'
rates. r,aluation, rent fixation, depreciation, scrape value, market value, book value, earth u'orii
quantltles.

ttc2r-b.fu*-
(S.Venhatesh)

Under Secretary to Gor,cmtnct.tt

gher Education (Teclurical Sectiou )



ANNEXURE-VIII

CHEMICAL ENGINEERING & POLYMER ENGINEERING

Total N{arks: 100

UNIT-I : Physical Chemistry and Organic Chemistry: 20 marks

Atomic rveight, Equivalent weight of elements, Detrnitions and determination of Equivalent
rveights. Concepts of Enthalpy, Enthalpy of reactions, formation. Solution, combustion,
neutralization and Phase changes. Lau'of conservation of energl', Hess's lari'of Heat

stu-ntlation, Chemical Equilibrium, Constant, Free energv change, Standard free energies.

i\r"osadro's nurrber. Chemical Kinetics. and MolecLrlarity' of reactions. Electrochenristrl'-
Acid and Bases and their propertres.

Aliphatic hydrocarbons, Saturated and Unsaturated, Properties, preparation and uses of-

N{ethanc. Ethaue, Ethylene, Acetylene, Homoiog sedes, Isomerism, Chain position.
Functional, CIS and IIIPAC systen ancl Sl,stem ol naming Organic compounds.

Hl,clro carbons. Petroleum refi ning and Cracking.

UNIl'-2 : Unit opcrations - I : 20 Marks

Putposcs of agitation, hnpellers, Propellels, Pacldles, Turbines. Swirling and Vortex
fcrnlation and their prevention, Mixing E,quipr-r-rents- Pnnciples of Conveying, Types ol
Conve)'ors, Conveyor Accessories, Fields of applications. Size reduction- Principles and

applicatior,s, Cntshers- Jau, crusher. Grinders- Ball mi1l, Ultrafine grinders, Hammer mill.
Flr-rid cner_g1,miil. Concepts of fluids,

Diuensions and units. Basic principlcs of fluid state. Viscosity, Application of manometrl,,
Neu'tonian and Non-Newtonian fluids. Flo.,r, of fluids- Laminar and Turbulent flou'-
Re1'nold's experimertt and Revnold's nunrber, Irlorv rneasuring devices. Bernoulli's theorer.t-t

ancl applications, Fluid florv machineries, Valves. Centrifugal and reciprocating pumps and

their characteristics

UNIT-3: Chemical Process Calculations: 20 marks

Units lncl Dimensions, Funclamental quantitres and derived units, merits of SI s1'stem oi
units. conversion of units. Basic concepts o1'chcn-rical calculations- granl atom. gram molc.
Use of' nrolal units. it4etliods of cxpression of composition of solids. Iiquid and solutior-ts-
Werght percent, \'olume percent. Mole fl'action^ N4ole percent, Equivalent ri'eiglrts.
Nontialin'. Vlolaritr,'- lvlolality,- Matenal balance- Steadl, state material balance equarions.
rlatcrial balance caiculations u,ithor.rt ciremicai reactlons.

UNIT-4: Chcnrical & polvnrer tcchnolog1', Irrstrumentatiou: 20 marks
Manulitctttt-e oi Definition of poly'mer Classification reactions inr-olr.ed in ihe lonnation of'
polltrers i\4ethods of pol,vrnerization lt,{anufhcrure of pol1, ethl4ene b1.' Ziegler process

Mallulacture of poh^''inl,ishloride - phcnol lopttaldeiiyie - Polt,strr-e1e - Polyester -Na!-lral rubber-
r.nalulacLirrc oi-svrrthetic rubber.( SBIl )
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Process variables, Static and dynamic characteristics of process instruments, measurement of
temperature, pressure, level, density, humidity and pH.

UNIT-S: Unit operations - II:- 20 Marks

Heat transfer - Conduction, Convection, Radiation, Surface co-efficient and overall co-

efficient, Narural and Forced convection, Heat transfer to Boilin-e liquids, Condensation, Heat

transfer equipments - Evaporators.

Drying- Definition of terms- equilibrium moisture, Bound moisnrre, Unbound moisture- Free

nroisture, Drying equipments.

r@
(S.Venkatesh)

Under Secretary to Government

her Education (Tecl-rnical Section)
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ANNEXURE _IX

AERONAUTICAL ENGINEERING
Total Marktris:100

BASIC AERODYNAMICS AND AIRCRAFT NIATERIT\LS

BASIC AERODYNAMICS: 07 Marks

The atmosphere, Fluid pressure, Standard atrnosphere, International Standard
Atmosphere (lSA), Temperature, Measurement of temperature, Conversion factors for
units commonly used in various countries, Pressure, Pressure altitude, Effect of
pressure, temperature and humidity on density, Density altitude, ICAO Standard
atmosphere, Standard atrnosphere as per ISA(lnternational standard atnosphere),
Behaviour of air, Speed of sound, Dynamic pressure, static pressure and total pressure
Terms and difference betrveen the three pressures, Explanation of total pressure in
terms of dynamic and static pressure, air speed terminologl, in use and their meaning.
Venturi tube, Theory of lift, The circulation theory of lift, Lorv speed aerofoil,
Aerofoil terminology, Types of aerofoils. Factors affecting the performance of
aerofoils. General theory of generation of lift in a rving, Aspect ratio and stalling
angle, Su,eep back wings, Slats and flaps, Effect of compressibility on lift, effect of
various speeds on coefficient of lift(Cl), Transonic and Sr.rpersonic Aerodynamics,
Shock \\,a\/es.

AIRCRA.FT N{ATERIALS:

Selection o1'materials, economic consideration, Availability, Cost, shaping equipment
required. Engineering considerations- Strength, Weight, Conosion, Aircraft materials
and their properties- tlpes of plain carbon steel, Steel nurnbering system-SAE
( Society ol Automobile Engineers). Nickel alloys, Aluminiurn alloys, Composite
materials. Advantages of composites, Corrosion and corrosion prevention and its
effects on aircraft stluctures, important factors which influence corrosion process.

2. AIRCRAFT INSTRUMENTS AND AIRCRAFT SYSTEMS

AIRCRAFT INSTRUMENTS: 05 N{arks

Four irnpoftant lnstrument elements, 
'Pressure measurenent systems, tvo maln

categories of pressure measurements- direct reading and remote indication,
Temperature measurement systems for aircraft - special requirements, raltge,
Methods of temperature measurements, RPM measurenlent systerns and its
impoftance, Fuel measurement systems, importance of fuel measurement, Fuel
contents gaLrge. Float ann gauge, capacitor type of gauge. Pitot system of aircraft-
purpose and u,orking principle. Altimeter - theory of operation, Pressure altitude and
indicated altitude. 'Q' Codes and their purpose, Air Speed Indicator- purpose, Air
speed temrinolog,v, Square law compensation for air speed indicator, Rate Of
Clirnb/Decer-rt lndicator( ROCI)- purpose, Various tlpes of Metering unit and its
purpose, Machmeter - purpose and need for machmeter, Gyroscope- its application il
aircraft- proper-ties, Three degrees of freedom, Gyroscopic ret-ere-rces, Limitations of a

lree el,rosco1re. Ar-tificial Horizon (AH)- introduction. Turn And Bank Indicator
(TBI)- its purpose, Aircraft Headin-e Systern- purpose, Direction Indicating/Radio
lndicating Compass- DI/zu Compass, RMI front panel/displa1,, Cabin Pressurisation-
need for cabin pressurization. Standard practice of pressurization, CPCV, Aircrati
Oxygen Svstcnt- purpose, Tl,pes of aircraft oxygen systenl i.e. contintrous flo,rv'6'pe
and demand type. lmporlant components, L O X (liquid ox)'gelt ) System, Head Up
Display, H'ead Dou,n Displal', N'IultiFunction Display, Fly- Bir Wire Technologl'.

05 Marks



",

AIRCRAFT SYSTEI\{S: 07 Nlarks
Aircraft Fii-eht Control Systems- Axes of Motion Vertical, Longitudinal and Lareral,
Primary control Surfaces, SECONDARY control Surfaces, Tertiary control
Surfaces, Primary flight controls-Pitch, Roll, Yaw, Throftle, Secondary effects of
controls: explain briefly, Main Control Surfaces, Trim tabs, Spoilers, Flaps, Slats, Air
brakes and Classification of flight control systems (FCS), Aircraft Fuel Systems- Fuel
system. Information system- Fuel contents, Fuel Pressure, Lorv/critical fuel level
warning, Positive transfer of fuel from various tanks. Safety-Protection of the systems
from hazards, refuelling, De-fuelling, Aircraft Remote Control Systems Media-
Mechanical, Aircraft Remote Control Systenrs-Hydraulic Media, Hydraulic System,
Remote Control System- Pneumatic Media, Aircraft Undercaniage Systems, Features
of Nose Undercarriage, Steering system of an Aircraft-need and types of steering.
Aircraft Environment System- Cabin pressurization and air conditioning systems,
Altinrde limits, Aircraft Emergency Systems, Aircraft fire rvarning systems-common
causes, Purpose and function of fire detection system, Ice And Rain Protection
Systerns- Common flight hazards due to ice-pitot tubes, control systems etc, Areas
sensitive for ice formation

3.AIRCRAFT STRUCTURES AND SONI

AIRCRAFT STRUCTURES: 07 Marks

Air Frame Desi-gn and Construction- Structural members, Major struclural stresses,
Plane truss and analysis of forces in the members, Fixed Wing Aircraft- Identification
of aircraft structural components for fixed r.vin9, single en-9ine, propeller driven
aircraft, Fuselage Of Aircraft- various sections of fuselage, Types Of Fuselage- Truss
type, Monocoque, Semi-monocoque, . Wing Structures- three fundarnental designs
for rvin_q stlucture - Mono spar, Multi spar, Box Beam, Wing Configurations- various
rving configuratiolis, Leading edge shapes, Trailing edge shapes, colnmon forms of
rvings- Lorv, Dihedral and Delta wings, Spars And fubs purpose, Basics Of Honey
Comb Section Wings- Basics Of Nacelles/Pods, Corvlin-ss- Cowlings, skin and
l'airing, Main Control Surfaces- purposes, Loads On Aircraft- Tvpes of loads, design
Ioad, Helicopter Structures-Location of major helicopter components, Wooden
Aircraft Structures- aircraft fabrics, doping and dopes, Aircraft Painting and Finishing

- importance, Effect of proper finishing.

SON{ 05 Marks

Simple stresses & strains viz. tensile, compressive, Shear, Crushing, Thermal stresses,

& coresponding strains-Problems on Direct Stress & Linear Strain- Stress-.Hook's
Lau- Strain cun,e for Ductile material and Brittle material u,ith all parameters.- factor
of Safcty. Elastic Constants - Lateral Strain .Poisson's ratio. Bulk Modulus- Shear
Modr-rlus ,Volumetric Strain-Relation betrveen elastic constants- Problems on elastic
constants.

Dcfinition - Shear Force and Bending Moment -Types of beams. rypes of load acting
on beams ,Sagging & Hogging Bending Monrent and its importauce -sign convention
to drarv SFD and BMD- Concept of Maximum bending moment.
Centre of Gmvit),. Moment of Inertia & its lmporrance -Parallel & Perpendicular Axis
Theorem-C.G of Rectangle, Trian-sle, Circle. Semi-circle. T-Section. I-Section, L-
Section. Channel-Section..l.ntroductionto Torsion , An-Ele.of Twist Assumptions in
theory of Torsion -Po'nver Transmitted by a shaft, axle of solid and hollorv sectior-rs

subjected to Torsion - Comparison betr.veen Solid and Hollou, Shafts subjected to pure

torsion.



4. THERI\{ODYNAMICS,
THEORY

THERN{ODYNAIMICS
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PISTON ENGINE THEORY AND JET ENGINE

05 N{arks

Basic concepts-Definitions :system - bounciary, surrounding, u,orking fluid and state

of a system.-thermodlmamic systems - closed, open and isolated systems Properties

of sl,stem- Intensive and Extensive properties Definitions for properties like Enthalpy
(H), Entropy'(s) lnternal energy (U)- Specific heat at constant pressure(Cn), specific
heat at constant volume(C,,) for a gas-Relation betu,een Cp & Cr , characterisiic gas

equation, Unir.ersal gas constant. Definitions for quasi-static s'ork flo*'-Lau' of
thermodynamics-Zeroth. first & second larvs of thermodynamics-Steadi, flou' energ,v

equatlon

Therrnodynarnic processes- Explain u,ith P-V and T-S diagram the Constant pressure,

Constant volume, Isothennal. Isentropic, Polytrophic, Free expansion and throttling
processes & equations representing the processes- Denvaticn fbr u,ork done fbr the

above processes- Calculation of change in internal energy, hcat sr-rpplied or rejected,

change in Entropy for the above processes. Thermodynamic c1,'cles - reversible and

irreversible cycles conditions for reversibilitv of a c-vcle-Explanation of Carnot c1,clg

rvith P.V. ancl T-S diagrams, Air standard Efticiency.

PISTON ENGINE THEORY: 05 N{arks

Otto c1,cle, Difl-cre nce betu'een tw'o and fo'.rr stroke spark ignition engines. Purpose of
reduction gear box, Engine power, englne ratrng and engine efficiencl,. Super
charging, Fr.rel and carburetion, Induction, coolin-g and exhaust.

JET ENGINE TIIEORY: 07 N{arks

Basic theorl, of jet propulsion, Principle of operation of jet engine. Tlrrust and its
equation. Classification of jet engines, Bray.ton cycle. Types of jet engircs turbo prop.
turbojet. turbofan. Subsonic and supersonic inlet ducis. CentrifLrgal ancl Axial flou,
compressor. cornpressor stalling and surging. Types of combustion chambers. Impulse
and reaction type turbine. Purpose and u,orking of Thrust reversal. Purpose of
Afterbumer.

5. A\/IONICS AND AIRCRAFT RADIO SYSTENIS.AIRCRAFT I]LECTRTAL
SYSTEN,IS

A\TIONICS AND AIRCRAFT RADIO SYSTEN,IS: 10 l{arks

Radio Conitnr-tuicatiort S),stet.t.t Fundanentals - EN{ \\'a\ies, n-iedium of propagation.
Radio and radar tiequenc), spectrum, uses and limitation of- R.F. bancis Radio wa\/e
propagation - -9r-ound u'ave. skr, \\/Ave, radiation angle, sljp Cistance. Cifilaction. fieid
strength. absorption. Scattering, reflection, fading. ducting. critical freq,.ienc1,.

Antenna Funclanrentals - Dipole. half u,ave Cipole, rescnant & Non-resonant
antema. Antenna gain- directional power, Antema Losses and efllcienc;,. band
t,iCth, bearn u,idth. band u'icith. polalization, Tlpes of var-iolrs comntunication used it.'.

aircraft- VHF, UHF, i-iF SATCOM, Intercom, PA s.v-ster-n, Navigation Sy,stem oi
aircraft- salc rotrte. econolrl.y, shortest possible route. Flight Data Recorder'(FDR) anC

Cock Pit \,'oice Recor-dci- (C\/R), Location of FDR ancl C\/R- Racia', range equatioir.
Purpose and use ITADAR in vario,.rs tields. meaning oi Prinran, RADAR. ScconCarl'
RADAR- acivantages, clisacivantages. Secondar-r, RADi\RS . Doppier-RADAP'- INS"
GPS
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AIRCRAFT' ELECTRTAL SYSTEMS: 07 l\{arks

General requirements of Aircraft electrical system, types of u'ires, cables used ilr
aircraft, methods of routing of electrical wires/cables, cable termination methods,
electrical bonding, need for bonding, types of switches, relays, contactors, types of
fuses, circuit breakers, bus bars, power conversion equipments, aircraft intemal and
external lighting system, airfield lighting system, PAPI (Precision Approach Path
Indicator).

AIRCRAFT MAINTENANCE MANAGEMENT AND I\{ANUFACTURING
TECI{NOLOGY

AIRCRAFT MAI NTENANCE MANAGEN{ENT: l0 N{arks

Failure Analysis-Concepts of failure, Early failures, Chance fhilures, Wear out
failures, bath tub curve, Catastrophic failures, Degradation failures, Independent
failures, Secondary failures, Reliability Analysis- Reliability concepts, Failure rate,
MTBF, MTTF,MTTR Hazard rate, areas of reliabiliti,, Lile testing and reliability,
Classification of life testing, Maintainability and availability, Factors at'fecting
maintainabilitl,, Objectives of maintenance. Forms of rnaintenance, Out sourcing,
Built in test equipment(B I T E), Total productive maintenance(TPM), Prophylactic
maintenance, Condition monitoring, Predictive maintenance, Vibration monitoring
and control, 'Computerization of aircraft basic data maintenance, Ergonomics,
Ergonomical reasons for layout of display panels ,r,arious components/assemblies in
an aircraft, ergonomics for decision making, management information
systenr(MlS),environmental management: global environmental issues, ozone layer
depletion, regulation on pollution and prevention, function of pollution board ,
environment act 19E6.

I\{ANUFACTURING TECHNOLOGY : l0l\{arks

Metal Removal Processes, Types Of Machine Tools - Theory Of Metal Cutting:
Machinability of metal. Cutting Tool- Classification of cutting tools; Cufting Tools
Materials
Centre Lathe- Various Operations, Taper Turning Methods, Thread Cutting operation,
Lathe'Attachments& Accessories. Drilling operations- Ji-ss and Fixtures- Clamping
devices- Milling-Classification, - Milling cutters and classification- nilling processes-
Milling operations..
Tlpes Of Grinding Processes - Cylindrical Grinding, Surt-ace Grindin-e, Centre less
Grinding-Super finishing process- Honing, Lapptng,
Sheet uretal operations like bending , fonnin-u , punching. slitting ,ernbossing, louveriug,
dra'uving, deep drawing. Introduction to various types of press and press tools
Casting process types. \\Ielding, classification u'elding, types of rvelding, brazing, soldering
Electron Bearn Machining, Laser Beam Machining, Electric Discharge Machining.
Introduction to CNC machines.

7. Helicopter Basics: l0 Nlarks

Various configurations of helicopter. Various controls, rotors and engines with their

type currently in use of helicopter Understanding the concept of Rclative Wind Blade

Pitch Angle Porvered Flight and its aerodynamics Hoverin,q flight and its
aerodynamics Conin,s of Main rotors Principle of Gyroscopic Precession Concept of
Ground effect durin-q Hovering(OcE and IGE)Verlical Flight and its relation ,,vitli

Collective Pitcl-r .Translational Flights and aerociynarnic fbrces Fomard Flig.ht

Sideward Flight Rearw,ard Flight Turning Fiight methods of tilting Rotor Disc

Concept of Ar-rto Rotation concopt of Flapping, Feathenng ancl Lead ia-rr \,'ibration in

1; a':
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Helicopters Groups of \zibrations and defrnition , Sources of Vibration ,Ways and

methods to Overcome vibrations Concept of Torque Reaction and Directional control
Balancing torque reaction Tail rotor and its pitch change mechanism Main Structural
components of helicopter their t)?es, material, purpose and location Fuselage (cabin,

centre section, tail boom) Stabilizer Landing gears Types of gear box - bevel, helical,
spur, wonn, planetary gear box Tail rotor gear box - need for tail rotor gear box ,pitch
change mechanism Main mechanical systems their construction,purpose and location

, Transmission system Main gear box Tail gear box, Clutch, Freervheeling unit Main
rotor head Main Flight Control Systems their purpose, construction and location
Collective Pitch Control Throttle Control ,Covemor ,Cyclic Pitch Controls Anti
torque pedals Swash plates Hydraulic System ,Purpose components and their function

Fuel Systems Fuel supply System Lubricating system,its purpose and funciioning

Introduction to sources of porver and its major components Introduction to Starting

systems and its major items Introduction to Lighting systems.lap-p-
(S.Venkatesh)

Under Secretar), to GoYcnrmeDt

4Jt*ner 
Education (Technical Section)



ANNEXURE-X

DIPLOMA IN MINING ENGINEERING

1. Mine Environment and Ventilation.

Total Marks:100

(20 MARKS)

Cooling power and the instrument to find cooling power. Normal air composition.
Physical, Chemical and Physiolo-sical effects of follorving gases: Oxy-een, Nitrogen.
Carbon dioxide, Black damp, \Vhite damp, Stink damp, Firedamp. Different gas detectors
and detector tubes. Dourri cast, up cast, Homotropal, .Antitropal, and Assentional and
Discentional ventilation. Flame safetv lamp (FSL) and its safety aspects. The procedure ol
finding accumulation and percentage of methane by using a FSL. Barometer, Aneroid
barometer, Manometer and inclined manometer and Pitot tube. The procedure of using the
following velocity measuring instruments (a) Smoke and dust method. (b) Anemometer.
Self-contained breathins apparatus, Gas mask, Self-rescuer used in mines. Portable t-r,pc

Fire fighting equipments.

2. Geology and Rock Mechanics (20 N,IARKS)
Definition of Geology and its branches. Weathering and its types. Ph1,sical properties of
Minerals. Folds, Faults & Joints. Igncous. Sedimentary and Metarnoqrhic Rocks.

Tcxtures, Structures. Maps & its types. Orc Minera[, Gan-9ue N4ineral & tenor ol Orc.

Process of formation- Magmatic, Hydrothermal & Mechanical Concentration. Hi,drolog),:
Zone of Saturation, Zone of Aeration. Aquifer, Aquifuge & Aquiclude.
Importance of Rock Mechanics: Problems and application of rock rnechanics.

Physical properlies of rocks: Porositl,, Densit-v, Water content, Permeability. Therural and

electrical properties, Anisotropy and durability. Mechanical propcrties ol rocks:

Compressive, Tensile, Shear, point load and Fiexural strength. Eiasticity. Plasticitl',
Poisson's ratio. Young's modulus. Defbrmabiiitl,. Stress strain graph. Hardness, Mohr's
scale of Hardness. Ground vibration. Prediction and control measures. Impr-overneni of
rock mass properties: Grouting. Methods of grouting, Rock bolts and t)?es, Rock mass

classification and slope stabilit-v

3. Mine Legislation and General Safety; (20 M.,\RKS)

t\{ine Act 1952: Meaning of the temrs. Mine Act, Regulations, Rules, Bye-lau,s. standirrg

orders, and situations under 
"vhich 

act does not apply. Provisions of Mine s Act in respect

o1' Drinking water health and h,vgiene conserlranclz, 14"0'.al appliances. hours and

limitation of emplol,rnent - Leave u'ith u'ase

Nlitrcs Rulcs 1955: Mine rules related to cirinking \\,ater, lavatories. and urinals ii'ith on

surface and in Underground first aid.

CoaI Nt incs Rcgulations 1957i N{eta.llifcrous N1ines Regulations 196I :

RcgLrlations related to motir.e of acciclents. Duties of managers, Asst/under N{anagers.

Ovcn.ltan, foreman anci surwel,or. it4ine plans and Sections. N.{eans ol Access and egress.

lacider and ladder r'r,a1.s, Transport of i.iren and rnaterial-rvinding in shafts, Haulage, N4ine

ri orking, Precautions asainst dangers lrom fires dust, gas and rvater.

Ceneral Safctv in N'Iincs: Classification of accidenis causes fbr accidents. accident

l-rreventit,e rreasures, Inspcction of accidents. Investigation of accidents- Accident enr:1itit..'

rellorts. Notiflcd miner''s diseases. occupationai irealth sul-r cv. pi-eventive nreastit-es-

l-ier-lrissil)le Stanciard of dusts and threshoid t,alLies iT.L.V.)
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4. Method of Working-Opencast and Underground (20 MARKS)

Quarriable limits, design of benches (Manuel and mechanised). Slope stabiliry. Common

drilling and blasting methods used in open cast mining. Explosives used in open cast

mining such as ANFO, LOX, slurry and emulsion. Magazine. Bucket rvheel excavator,

Dipper shovel, ripper, bulldozer, dragline and scrapper.

Underground Mining; Shaft, adit, drive, crosscut, bin, and stope, shapes of shafts: Vertical

shaft, Incline shaft, compound shaft and Adit. Reef drive, Foot wall drive. Sub level

stoping , cut and fill, shrinkage stopin-s. Special method of shaft sinking: Piling mcthod of
shaft sinking, Caisson method of shaft sinking, Cementation method, Freezing method of
shaft sinking. Dome's theory, Prediction of rockburst, The measuresto control rock burst.

Coal Mining: Definition of terms Galleries, Pillar, Goaf, Drift, Headin-e, Face, Cross- Cut,

Panel, Barrier. Height of Gallery, rvidth, position, shape, pillar size and panel. Long u'all

mining method (advancing and retreating). Basic terminology of long rvall face like Face,

Gate, Tailgate, Goaf line. Subsidence; subsidence factor, angle of draw. critical u,idth,

Critical .area, sub critical area, super critical area factors affect the subsidence. General

principles of underground coal gasification. Dehnition of Feed .

5. Mine surveying; (20 MARKS)
Compass Surveying: Introdr,rction and pr.upose, Bearing & its type. Problents on bcarir-rgs.

Compass and its type, Dip and dcclination, Open and closed traverse, checks.

Levelling: Terms used in levelling, Bench marks, Temporary adjustments of
level , Concept of B.S, I.S, F.S, C.P, H.I, Simple levelling and differential levelling.

Levelling application: Different ty'pes of levelling - fly levellin-q, check leve lliu-tr, protile

levelling, cross sectioniug. plotting of Iongitudinal and closs section, Coutouring:

Concepts of contciur and tenns used in contouring, characteristics of contoltr. uses of
contours, Methods of contourin-9, Interpolation by arithmetical method, calctrlati<trt of
capacity of the resen'oir

Theodolite suweying: Component par1s. different tenns, Tcntporary adjustntcrrt ol
Theodolite. Measurement of horizontal angles and vertical angles. Traversir-rg u'itli

theodolite Checks fbr closed and open traverse. Traverse computation-ltrtitude.

departure. closing error. balancing the tra\/erse bl,Bou,ditch's rule and Transit rr-rle.

Triangulatioll survey: rvell-conditioned triangle. consideration for tlie selectioti of
Triangulations station, Con'ections recluired in the base line measurentent.

Tachometry: Principles of Tachometl- Detennination of stadia constants. elevatious aud

distances by stadia Tachonretrv u,ith statl- held vertical and line of collintatiotr horizontal

and inclined- Tan-srential Tachometry' - tindin-u the elevations and distances ail tl-ie lltt-ee

CASCS.

N{odern Sun,eying Instmments: Global Positioning Svstem (GPS) - Fundanrentals. GPS

reccivel's, GPS obsen'ations. lransfonlatiou of GPS resuits. u,orking princritles of

GPS navi_9ator'. Modern Surveying lnstruurertts- Principles and uses of (i) Eiectrttrric

Theodolite (ii) EDM (iii) Tota! sratiorl.

/c2"-@
. . (S.Verikatesh)

Under Secretan to Govetrlnc'u1

igher Education (Techrucal Section)



ANNEXURE-XI

ENGINEERING MATHEMATICS AND APPLIED SCIENCE

(coMMoN TO ALL BRANCHES)

ENGI NEERING MATHEMATICS
Marks

LINEAR ALGEBRA
UNit-l : MATRICES &DETERNIINANTS:

Max Marks:40

06 N{ark
Basic concepts of Matrices(Addition, Subtraction and Multiplication) ,Determinants:
Problems on finding un-lororvn quantity in a 2nd and 3'd order determinants using expansion.
Solvirrg sirnultaneous linear equations using determinant method (Cramer's rule up to 3"r

ordcr).

Matrices: Minors, Cofactors, Adjoint and Inverse of matrices of 2nd order. Characteristic
equation and roots of a square matrix.

ALGEBRA
UIIit-2: \IECTORS: 03 I\{arks

Magnitude of a vector. Position vector. Expression of vector in terms of position \Iectors.

Vector in plane and in space in terms of unit vectors i, j and k respectively. Product of
\/ectors. Scalar and vector product. Applications of dot and cross products i.e.. Projection of
vector on another vector, Area of parallelogram and area of trian-ele. Work done by a force
and rnoment of force.

UNit-3: PROBABILITY:

Random Experiments, Sample Space, Events, Types
Complementary event, the events A or B, A and B,A but
Exhaustive events, Simple problems-

TRIGONOMETRY
Unit.4: ALLIED ANGLES AND COMPOUND ANGLES: 06 l\{arks

Si-ens of Trigonometric ratios, Tngonometnc ratios of Allied Angles in terms of 0. Formulae
for Sin(A+B), Cos(A+B) & tan(A+B) and problems on tliem. Multiple and sub multiple angle
lbrrrulae for 2A & 3A and simple problems. Transformation formulae on sum or difference
into products & products into sum or difference and problems on them.

Unit-5: Complex numbers: 01 NIarli
Dcfinition of complex number in the fomr of a * ib. Conjugate of complex number. Algebra
of cornplex numbers, modulus and principal value of argument of complex number. Polar
lbrrrrZ =r(Cos? + iSin?).

INTRODUCTION TO CALCULUS

Unit-6: Limits: 03 N'Iarks

01 Marks

of Events, Algebra of Events,
not B, Mutually Exclusive Eveuts,

Evaluation of Iimit of functions by factorization, rationalization, limits u,hen n).c. Problertts

orr alscbraic linrits based on fomrula limr=n # = T7.an-l . Probleurs on trigonontetric

linrits based on forn.rula lin-ro-o ff =.t
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CO-ORDINATE GEON{ETRY
Unit-7: Straight Lines:- 02 Marks
Problems on different forms of equations of straight lines such as:

y: mx+c, (y-yr) = m(x-x1), (y-yr):'++. (x - x1)x2-x1 \ /

Problems on equation of lines through a point and parallel or perpendicular to a given line.
Finding Slope ,X-intercept and Y- intercept of general equation ax * by * c : 0.

DIFFERENTIATION

Unit-8: 06 i\larks
Problems on rules of differentiation: (Sum rule, product rule and quotient rule). Problems on
function of a function and inverse trigonometric functions. Derivative of implicit functions.
and parametric functions and problerns. Successive differentiation up to second order and

problems on them. Differentiation of Logarithmic functions of types uu, Where u and v are

functions of x, Simple problems.

APPLICATIONS OF DIFFERENTIATION
Unit-9: 02 Nlark
Equations of tangent and normal to the cun/e y : f(x) at a given point and problents.

Derivative as a rate measure i.e.to find the rate of change of displacement, r,elocity. radius.

area, volume using differentiation and problems on them.

INTEGRAL CALCULUS
fhrit-10: 05 Nlarlis
Rules of integration and problems. Problems on integration by the method of substitution and
by parts.

DEFINITE INTEGRALS

Unit-Il: 02 X{ark
Simple problems on definite integrals. Problems on applications of definite integrals such as

arca and volume.

DIFFERENTIAL EQUATIONS

Unit-12: 03 i\lark

Order and Degree of Differential Equations, Fomration of differential equation by elinrinating

arbitrary constants up to second order. Problems on solution of linear differential equations of
llrst order b1, r,ariable separable method and integrating factor nrethod.

APPLIED SC!ENCE
Max. N{arks: 40 N{arks

UNIT-I NIECIIANICS: 07 NIarks

Units : Unit,types of units, SI unit- Basic and Supplementary units, adr.aptages
Mcasuring instruments: Vemier calipers-principle anci ieast count. Screr.r gauge-principle-
ZE-. ZC. pitch and least count- simple problems on vernier calipers and scre\\' gauge.
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Scalars and vectors: scalar and vector with example, resultant, equilibrium, equilibrant.
Laws of \rectors-parallelogram law of vectors, triangle ialv of vectors, Lami's theorem.
Expression for magnitude and direction of resultant of two vectors acting at a point.
Rectangular component of resolution of a vector-simple problems on laws of vectors.

Parallel forces: Types of parallel forces, moment of force, couple, moment of cotrple ,simple
problems on moment of force.

UNIT.II PROPERTIES OF SOLIDS AND LIQUIDS: 07N{arks

Properties of solids: Deforming force, elasticity and plasticiqv rvith examples,stress and its
types rvith example, strain and its types 'uvith example- Hooke's Latt,, Modullie of
elasticity and its types- simple problems on stress and strain.

Propcrties of Liquids: Thrust and pressure ,expression for pressure at a point inside the
liquid at rest-simple problems.

Surface tension: Cohesive and Adhesive forces u,ith examples, surface tension, factors
aft'ectin-e surface tension, application of surface tension. Capillarity and its applications.
\/iscositv: viscosity, expression for co-efficient of viscositv, effect of temperature on
viscosity of liquid and gas, applications of viscosity- simple problems on co-efficient of
vrscosrt),.

UNIT-III HEAT AND PROPERTIES OF GASES: 05 Marl<
Concept of Heat and Temperature: Heat and Temperature , Specific Heat of substance,

Transmission of Heat: conduction ,convection and radiation with example, Applications of
conduction and convection and radiation.

Gas lan's: Boyle's law, Charle's la,uv and Gay- Lussac's law (statement with

expression),expression PV:nRT, C, and C, and its relation-simple problems on gas lau,s.

UNIT-I\/ \\IA\/E I\{OTION: 0SMarks

Sinrplc Harmonic Motion: Periodic motion rvith example, SHM , cxpression for
displacement of a particle executing SHM.
\\/ave: \\rave mction. \r,a\/e period , \ /ave frequency, rvave amplitude, wave length and '*'ave
velocity, , relation between wave frequency , rvave length and lvave velociry-problems on
V:rr).. Mechanical \\,aves and Non-Mechanical waves u'ith examples, Longiludinal and

Transverse \va\/es rvith example.

Propagation of sound \vavcs in air: Ne'nvton - Laplace's formula fbr velocity of sound in air
and various factors affecting r,elocity of sound rn arr.

Vibrations: Free vibration,forced vibration and resonance rvith example. Laws of transverse
vibration of stretched stdng, expression for fundamental frequency of vibration of stretched

string -simple problems on fundamental frequenc,v.

Stationarv \l'aves: Stationary \yaves and its characteristics, beat. beat frequency, application

oi beats.
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UNIT- V MODERN PHYSICS: 05 Mark
Electromagnetic waves : Electromagrretic waves and its properties. electromagnetic
spectrum and its applications.

Laser: Laser, properties of laser and its applicatrons.

Nano-technology: Nanotechnology, advantages and dis-advantages of nanotechnology.

Communication system: Basic elements of communication system, advantages and dis-
advantages of satellite communication system,

Optical fibre: Optical fibre-principle and its applications.

UNIT-VI INDUSTRIAL CHEMISTRY 08 Marks

Elcctrolysis: Electrolyte, f)?es of electrolyte with example, electrolysis, Postulates of
Arrhenius theory of electrolytic dissociation, Faraday's First and Second larv of electrolysis-
simple problems on Faraday's larvs.

Corrosion: Corrosion, conditions for corrosion, preventive methods of corrosion.
Batteries: Battery, classification and its applicatron.

Fuel cells: Fuel cell, types and advantages of fuel cells.

N{etallurgy: Definition of mineral, ore, flux, slag and alloys. Purpose of making alloys and

its applications.

Poll,mers: polymers and its Wpes, application of polymers

Composite materials: Composite material and its types, advantages and dis-advantages of
composite material.

pH Valuc: pH value of a solution, pH scale, application of pH in different fields.

.JrA-h4@L-
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