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STATE ENGINEERING SERVICE EXAM-2022

(Section-'A ")-General Knowledge of Madhva Pradesh, National and
' International level

. History culture and literature of M.P.

e Important Historical events and Major dynasties of M.P.

o Contribution of Madhya Pradesh in the Independence movements.
o Art, Architecture and culture of M.P.

¢ Main Tribes and Dialects of ML.P.

e Main festivals, folk music and folk art of M.P.

e Important literary figures of M.P. and their literature.

e Main Tourist places of M.P.

e Important personalities of M.P.

. 'Geogréphy of the Madhya Pradesh

e Forest, Mountain and Rivers of M.P.

e Climate of M.P. |

e Natural and mineral resources of M.P.

e Energy Resources: Conventional and Non- conventional.

* Main irrigation and Power projects of MLP.

. Politics and Economy of M.P. _
o Political system of M.P. (Governor, Cabinet, Legislative Assembly).
¢ Panchayati Raj in M.P.

e Social system of M.P.

. Demography.and census of M.P.

¢ Economic developmer.rc of M.P.

o Main_industries of MLP.

¢ Agriculture and Agri based industries in M.P.

(oh




4. Current events of International, National and M.P.

Important Contemporaneous events.

Famous sports comI-)etitions; awards and sports institution of the State and
country. |

Welfare schemes of M.P. state.

Famous personalities and Places.

5. Information and Communication Technology

Electronics, computers, informgtion and communication technology.
Robotics, artificial intelligence and cyber security.

E- governance. -

Internet and Social networking site.

E- Commerce.




Unit-1

Unit-2

Unit-3

Uit-4

Unit-5

v

CIVIL ENGINEERING *

Structural Aualyiis, ‘
Stress, plane stress, Strains; plane strain, Mohr’s circle of stress and strain, Elastic theories of
failure, Principal Stresses, Bending, Shear and Toision, Determinate and Indeterminate
structures, Degrees of Freedorm; Static and kinematic. Indétefminacy, Principal 6€
Superposition, Virtual Work, Energy theorem, Deflection of Trusses, Redundant Frames,

Steel Sfrnctural‘])aign .
Factors of Safety and Load Factors, Riveted and Welded connections of members; Design-of"
Tension, Compression and Flexural members, Built-up. Beams and Plate Girder Slab.and
Gusseted Bases for Columns, Design of Roof Trusses, Purling and Coverings; Structural Steel.
Tubes and their connection, Plastic Design of Continuous Beams and Frames,

Reinforced Concrete Design

"Working Stress and Limit State methods for design of Rectangular, T-and L Beams, Slabs and'
Célumps Isolated and Combined Footing, Raft Foundation. Overhead; Resting on Ground-and'
Undergroand Water Tanks, Meéthod and Systein of Prestréssing, Anchorages Losses in
Prestress, Desigh of prestréssed Conttete Beatiss. Princilés of pre-stressed céncrefe design
including inateiidls and methods; Edrthquake resistant désign of structures; Design of
Masonry Stricture. .

Constriiction Plagaing nnd Mazia-'gpment

Coristruction niaterials, Detailéd estimates, spe¢ifications, dnalyéis and Fates of vatiols Warks
in-civil engineering, construction activity, schieduling through CPM and PERT analysis, cost
optimization through netwoik cofistructiori; Fldat tisiies; Bar charts, cost analysis and resource
allocation, Types f tenders and contract conditions, Afialysis of Ratcs 6f various types of
works; Quality Control, Productivity, Operation Cost; Land acquisition; Labour safety and

welfare

Environmentz] Engineering
'Water Demand-Per capita Demand, Population Estimation'methods: (




Water Qinlity Criteria for various uses viz, Domestic and Non-Domestic, Irrigation effects
and significance of important parameters.and permissible cor;cenu-ation as per relevant
standards, Transmission of water. A.C. Pressure pipes, Corrosion of Pipes types and Methods
of control systems of distribution and layouts of distribution. Unit Processes and operétion of
water treatment viz, objectives and Design criteria of sedimentation, Coagulation
Flocculation, Chemical Sedimentstion, Filtration (Slow sand and Rapid sand), Disinfection
and Sofiening.

Quantity ind Characterization of Domestic Sewage significance of B.0.D, C.0.D, D.O.,
Solids, T.0.C, Effluent Standards, River Standards, Sewage System-Design of Sewers and
Storm Sewer, Design of Screens, Grit Chambers, Design of Primary Sedimentation tanks.
Design of Biological Treatment Units viz., Trickling filicts; Activated Studge Treatment and
secondary sedimentation tank,

Water Stabilization ponds Aerobic, Anacrobic and Facultative Ponds, design criteria and
principles. Sludge Treatment-Digestion and sludge disposal, Septic Tanks-design criteria and
working, Seif-puriﬁcation of streams-oxygen sag curve, Types of Pollution-Sources and
effects of various pollution viz:, water, Air, Land and Noise, Relevant standards, Rural
Sanitation, Solid Waste-collection and disposal.

Sewage collection and disposali Plumbing Systems. Compenents and fayout of sewerage
system; Planning & design of Domestic Wastc-water disposal system; Sludge management
including treatment, disposal and re-use of treated effluents; Industrial waste waters and
Efflient Treatment Plants including institutional and industrial sewage management.

Unit-d.
Watér Resource Engineering

Water Resources in the Globe, Available Fresh Water. Need for Optimum use of Available
water, Schemes for Drinking, Irrigation, Hydro Power, and Multipurpose Scheimes

Trrigation - Necessity, Scope, Benefits and Effects.

Methods and systenis of Irrigation, their offiéicncics; Water Distribution and Scheduling
techniques. .Crop Water chxiircmems, Evapotranspiration, Consumptive Use, Duty, Delta,
Base Period their refation, Quality of Irigation water.

Hydrology — Hydrological Ci.rc‘!e, Precipitation — Types, Méasurement, Raingauge Network,

Analysis of Precipitation Data, Unit Hydrograph, Summation-and Synthetic Hydrograph,

Design Fiood by UH and Frequency Studies. (BJ(




Ground Water — Classes and Availability of soil moisture. ;\quifers- Confined and
Unconfiriecd. Open and Tube Wells, Radial Flow in wells, Depuits’s Theory, Darcy’s Law,
Secpage Analysis using Flow Nets, Yield of Wells détermination.

Storage Schemes — Reservoir Planning, Capacity, Yield Life, Gravity and Earthen Dams.
Forces Acing, Modes of Faitures, Stability Criteria, Design.

Spiliway, Types, Design of ogee and Syphon Spillway, Enérgy Dissipation Devices, Stiling'
basins
Diverﬁon Scheines — Structures on Penrious’-Fonnatfons, Bligh’s and Khasla’s Theory,

Hydraulic Jump, Design of Vertical Drop Weir and Barrage.

Distribation System - Canals-clussification, Layout Alignment; Capacity, Design of Canals;
Silt Theories, Canal Regulation Structures, Design of Head and Cross Regulators, Cinal
Falls, Cross Drainage Works and Qutlets, Escapes. :

Water Logging - Causes, Effects, Remedial Measures, Losses in Canals, Canal lining; Types..
Advartages, Conjunctive use of Surface and Ground Water. -

River Training — Objectivé ard Mcthods, Concepts of Hydropower projects,

Dnit-7
Fluid Mechanies
Fluid properties; Dimensionsl Analysis and Modeling; Fluid dynafiics including flow
kinematics and measurements; Flow net; Viscosity, Bundary layer and control; Drag, Lift,
Open Channel Flow, Pipe Flow, Principles in open channel flow, Flow controls. Hydrsulic
Jjump; Surges; Pipe networks. '

Unit-8
Railways Engincering
Permanents Way, Sleepers, Rl Fastenings, Ballast, Points and Crossings; different types of
Tumn and Outs. .

Signals and Interiocking River Crossing,

Maintenance of track, Super-clevation, Creep-of Rails, Ruling Gradients, Track Resistance,

Tractive Efforts, Curve Resistance.




Unit:9
Highways and Alrports
Principles of Highway Planning, Highway Alignments.

Geometrical design, cross-section. Camber, Super-clévation. Horizontel and Vetical curves,
Classification of Roads. - i

Desigin and Construction of flexible and rigid pavements for Highway and Airfiéids.
Evaluation of pavement failure and Strengthening Diginage of Roads,

Traffic Enginegﬁng: Traffic Surveys, Highway Capacity, [ntersections; Rotary Design
Elfements, signs, signals and Markings.

Selection of Aifport Sites, Windrosé Diagram and Runway Orientation. Runway.and taxiway
Geornetric and Lightning.
Bridge Engineering — Selection of sites, Design Data ¢oliection, Hydraulic Design; Scour
Depth for Bridge Foundation, Economic Span.
Type of Road and Railway Bridge, Design load and Forces
Wnit:10
Geotechnical Engineering
Index properties of sail, Classification of soils; Clay Minerals:

Capillary Water, Permesbility, Factors'Affecting permeability, Lab and Field Methods,
Permeability of stratified soil deposits.

Secpage Pressure, Quick Sand condition, Flow Nets, its properties and uses.
Stress distribution in soils, Boussinesq’s theory, Newmark’s chart

Consolidation and settlement: Terzaghi’s theory, Consolidation test. Settlement computation.
Time settlement curves,

Compaction tests and their significance, factors'affecting compaction,
Stiear Strength Parameters, Shear Tests, Mohs coulomb's failure theory, Skempton’s Pore
Pressure coefficients.

Earth Pressure at rest; Active and Passive Pressure, Rankine’s and coulombs theory.

o8




‘Beating Capacity, Terzaghi’s analysis, factors affecting Bearing Capacify, Plite Load Test:

Stability of Slopes, Swéedish'Slip Circle'method and Bishop’s Simplified method. Stability
Number.

Sub-Surface exploration Method, sampling, SPT, DCPT and Static Conc Penetration Test,
Electrical Resistivity and Seismic methiod.

Esséntial features of Foundations: Types, design; criteria, Rafls

. Pile Foundation, Types of piles, Pile Capacity, Pile Load Test, and Group Action.
Smﬁéfl}ynamiq_fonnulaq. '

‘Grotnd Improvement techniques, Sand Drains, Soil Stabilization, Geotextiles

0>
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MECHANICAL ENGINEERING {CODE NO, 03)
Engineering Mechanics and Mechanlcs of Solids

Resultant of a force system; Free body disgram’ and equllibrium; -Analysis of axially loaded
components; Stress and stralnin  two dimenslon; Mohr’s circle; Stress-strain-temperature  relatlons;

. Shear.force and bending moment dlagrams; Stresses In beams; Torston of circular shaft; Basic

equations of elasticity;  Deflection of beams; Bucklingof  column using Euler’s theory; Theories of

-Failure; Thin pressure vessels,

Theorv of Machines .

Introduction to different I:ypes of . mechanisms, ‘Analysls of dlsplacement, velocity’ and acceleration

(Maximum four bar links); Inversion of mechanisms; Power transmissfon by belt. drive; Analysis of simple
band brakes; Gears: nomenclature, law of gearing, tcoth proflles, interference; Epicyclic gear tralns; Cam
and fo]lowers; Balancing of rotating and reciprocating masses; Free and forcad vibration of sirigle degree
of freedom system with damping; Whirling of shaﬁs- Gyroscoplc stabimy of shafts, ships and aere-plane.
Design of Machine Elements ¥

‘Fundamentals of machine design: des;gn for statlcioadlng, deslgn for dynarnic loading, and low and high

cycle fatigue; Design of bolted, ;'Iveted and welded joints;"Design of shafts; Design of Hellcal Springs;
Design of rigld and flexible counllngs, Design of clutch for uniform pressure and uniform wear.

Production Englneering
Chip formation mechanism, chip types, chip contral; Tool geometry of single point tutting tool,

- Merchant’s clréle force analysis; Cutting too! wear and tool life, wear mechanlsms, wear criterion, Taylor's

tool [ife equation, var!ab!es affectlng tool 1ife; Machmab:lity and its measures, economics of machining;

Advanced machin[ng processes such .as’ Abrasive Jet Machlning (&IM), Ultrasonic Machining {usmy, -
Electro Chemical Machining (ECM), Electro-Discharge Machining (EDM), Electron Beam Machining (EBM), .

and‘Laser Beam Machining (LBM); Limits, fits, and dimensional and geometrical tolerances, Computer
vislon system based measurement, coordinate measuring machines; Surface roughness terminology,
different methods of surface roughness measurement,

Production Management

Production Planning and Control" Functibns, fbrecasung, routing, operations planning; Gantt chart, work ]

order, dispatching and follaw-up, cPM-and PERT technlques, Inventory: Control: purchasing and storing;
economic lot size, ABC analysls; thferent types of models, formulation of linear programming problems
(LPPs), ‘Simplex algorithm, asslgnment ‘models: transportat;on problems; Simple gueuihg prablems;
Contral charts for variables and attributes.

memod\mamlcs

Basle Concepts; First Law of Thermodynarmics for Open,.and Closed system Thermodynamic Properties;
Second Law of 'Ihermodynarnlcs, Entropy and Entropy Generation; Availablltty and Exergy; Gas Powaer
Cycle; Vapor Power Cycle,

b
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" Systems; FMS and Expert Systems.

Fluld Mechanics and Machines |

Basic Concepts; Continuity, Momentum and Energy Equatluns;'Fiow thr‘ougl'i Pipes; Velacity Distribution in
Laminar and Turbulent Flow; Non Dimensional Numbers; Boundary Layer on a Flat Plate; Adiabatic and
tsothermal Flow of Compressible Fluids; Hydraulic Turbines; Impulse and Reaction Turbine; Velocity
Diagram of Hydraulic Yurbines; Specific Speed.

Heat Transfer, Refrigeration and Alr Conditloning . .
Basic Laws aof Heat Transfer; Overall Heat Transfer Coefficlent, Heat Conduction Through Walls and Pipa,
Critical Conduction* Heat Transfer Through Fins of Different Types; Dimenstonless Nuribers; Lurnped Body
Heat Transfer; Free and Forced Convection; Radiation. Heat Transfe'g Concept of Black and Gray Body;
View Factor; Heat Exchanger Classification, Eﬂ'ectwehess of Paralle] Counter and Cross Flow Heat
Exchanger, LMTO and NTU Appraach; Fou!mg Factor.

Energy Convers!on Systems

Theories of Combustion In Ccmpre,sslon lgnitwn andﬁpad: lgnmqn Englnes, Octane Number and Cetang.
Number; Abnormal Combustion and Shooting; Carbiuretion'and Fuel Injection; Emission from Engine and
Thelr Control; Modern Trends in [C Engines; Classification of Steam Turblnes, and Gas Turblnes; Pressure
and Velocity Compounding; Nuclear Pawer Plant' Renewable Energy Sources.

Computer Alded Engineering

Intraduction to 'CAD, 2D and 3D Drawing Cancepts Computer Alded Manufacturing NC and CNC
Machines, Méthods of Part Prcgrammlng, Elements of Robotics and Automated Material, Handling

-




ELECTRICAL ENGINEERING

1. Circuit Theory

Cfrcuit components, Network graphs, Kirchhoff's c.urrent law [K(fL), Kirchhoff's voltage law (KVL), Circuit
analysis methods: Nodal analysis, Mesh analysis, Basic network theorems; Transtent analysis: RL, RC, and
RLC circuits; Sinusoidal steady state analysis, Resonance, Quality factor, Balanced three-phase circuit
analysis. Frequency domain analysis, Laplace’s transform, Fourler series (Trigonometric and
exponential). Two-port networks and their various parameters; Poles and zeros driving point and
transfer function. Passive filter design. ‘ '

2. Electro-magnetic Field Theor’v and Materials

-

Electrostatic and magneto static field, Laplace’s and Poisson’s equations, Boundary valye problems and
solutions; Maxwell’s equation, Electromagnetic wave propagation: Reflection and refraction of plane

waves. Poynting vector, Wave propagation through dielectrics and band-theory; Intrinsic and extrinsic '

semi-conductors, p-n junction; Solar cells, Superconductivity. Dielectric hehavior of materials:
Polarization phenomena; Piezo-electric phenomena. Magnetic material, Superconductivity.

-

3. Measurement and Instrumentation

Error analysis, Measurement of current, Voltage, Power, Energy, Power factor, Resistance, Inductance,
Capacitance, and frequency analysis of bridges. Electronic measuring instruments: Multimeter, Cathode
ray oscillgscope (CRO}, Digital volt meter, Frequency counter, Q-meter transgucers, Measurements of
non-electrical quantities by electrical methods, Measurement of displacement, Temperature, Velocity,
Pressure, Signal conditioning, Data acquisition system.

4. Anzlog and Digital Electronics

Characteristics andequivalent circuits (for small and large signals concept for diode, bipolar junction
transistor (BJT), junction gate field-effect transistor (JFET), and Metal-oxide-semiconductor field-
effect transistor(MOSFET) clipping, Clampingand rectifier circuits,Biasing and bias stability. Amplifiers:
Single and multi-stage, Differential, Operational, Feedback, and Power. Analysis of amplifiers;
Frequency-response of ampliﬁers..Operational amplifier (OPAMP) circuits. Filters; Sinusoidal oscillators:
Criterion for oscillation; Single-transistor and OPAMP conﬁéuration_s. Function generators and wave-

shaping circuits. Power supplies.




Boolean algebra, Boolean function minimization. Logic gates, Combinatorial circuits: Arithmetic circuits,
Code converters, Multiplexers and decoders, Sequentia) circuit: Latches and flip fiops, Counters, Shift
registers, Comparators, Timers, Multivibrators, Sample and hold circuits, ADCs and DACs. Semiconductor
memories, Logic implementation using programmable devices (ROM, PLA etc.)

5., Power Electronics

Semiconductor power devices: Diode, Transistor, silicon controlled rectifier {SCR), Triac, Gate turn-off
thyristor {(GTO), MOSFET and Insulated-gate bipolar transistor (16 BT), Triggering circuits, Gate driver
circuits. Phase control rectifiers, Inverters, and DC-DC converters, Bridge convertors: Fully controlled and

half controlled, principles of choppers and inverters.

6. Signals and Systems

Representation and classification of signals and systems; Linear time Invariant (LTI} systems;
Convolution, irpulse response; time-domain analysis of LTl systems based on convolution and
differential equations, Fourier transform, Laplace transform, Z transform, transferfunction, sampling of
signals, discrete Fourier transform (DFT), fast Fourier transform {FFT), processing of analog signals

" through discrete time sysfems.
7. Control System

Fundamental of control systems, block diagram algebra, Signal flow graph and Mason's gain formulae,
Linear-time invariant (LTI} systems; Time-domain and frequ_encv—domain response.Proportional,
Propotional-integral (P} and Proportion-integral-derivative (PID) control strategies. Stability analysis;
Routh-Hurwitz criterion, Nyquist criterion, Design of Iead-laé compengators, State space models,
Controllability and observability.Principles of discrete Control systems.

8. Microprocessors and Microcomputers .

8 hit microprocessor 8085: Architecture, instructions set, CPU, module design, memory interfacing and
/O, interrupts, PPl 8255, '

9. Electromechanical energy conversion , Industrial Drives and Utilisation

Principles of electromechanical energy conversion, Torque and electromotive force (EMF) in rotating
machines, characteristics and performante analysis of DC machines and their stating and speed control.
Transformers: Principles of operation and analysis, regulation, Three-phase transformer, Three-phase
induction machines, and Synchronous machines: Their characteristics and performance analysis, speed
control. Special machines: Stepper motors, Brushless DC motors, Switched reluctance: motors,
Permanent magnet motors, Single phased induction motor {fractional-horsepower motor (FHP) maotors);

Performance and analysis. Qaj\




Basic concepts of speed control DC and AC motor drives. Applications of variable speed drives
V/f control, Quadrant operation of drives, Concept of cycloconverts and Dual converts fed AC and DC
drive. '

Rating andcharacteristic of traction motors, dielectric, and induction heating.

10. Power Systems Analysis and Control , Switch gear and protection

Performance evaluation of overhead transmission lines and cables, fundamentals of active and reactive
power transfer, voltage control and power factor correction, Bus admittance and impedance matrices,
Load fiow study, Economic operation of power system, Symmetrical components, Analysis of

* symmetrical and unsymmetrical faults, concept of stability, swing curve and equal ares criterion, static _

volt-ampere reactive (VAR) systerfis, basic concepts of high voltage direct current (HVDC) transmission,
series and shunt compensation, flexible alternating current transmission systemFACTS, speed contro! of
generators, tie line control and frequency coritrol.

Principle of over current, differential and distance protection, concept of solid state rélays and circuit
breakersof various protection schemes for transmission lines, generator and transformer, Protection

against surges.




