" HERTSE TRURYST , TRYARI 9 3N TR g4 get
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9. RTST: Hdcﬁl*-llfﬂ QISC(*H"/IS, dIRITHT, | Marathi : HCJ(HIHI*M BIE-RSPIES ,

ATHION, TN T JragyaR arar 372 | F=eoft g TTRVER |, ATHROT , aTRiRaTT
T ITANT T \‘3C||‘q|q€|("5 Y | I 3T?f[31l 0T SYIRT T ddl-qICNhIO)
I g I,

Q. sT,lx_:ﬂ : Common Vocabulary, Sentence | 2 English:  Common Vocabulary, Sentence
Structure, Grammar, Use of Idioms and S;[]ructureé ﬁrjcxmmar,_ Use dOf IdlorEs e}nd
ohrases & their meaning  and pf rases & their meaning and comprehension
comprehension of passage. Ol passage.

3 HTHT 31T General Studies

3.9 HRATET fazIvd: HEINTSE T SRR ¢ Indian History with special reference

to Maharashtra

3R HRAT Iaﬁlﬁla:WHTﬁ?ﬁ ¢ Indian Geography with special

reference to Maharashtra
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3.
3.3 P EGIDE D EESI Indian Economy
. . EERE Indian Imports — Exports
Role of Government, Co-operative, Rural
o X %ﬁ'a JHTATT ARBR banks in national development
TEHRY, TTHIT hi qiﬁrcm Government Economy- Budgets
Accounts and Audit etc
DI ATTARAT - )
* _ Infletion — reasons and measures
i dH ey @, SETIRIETUT
gk_alé
o ol arevardl BRI 9 I
3.8 YR 1Y GIRAT - Indian Political System :-
o  YRATA Tedl IAfid Indian Polity & Constitution
TR Parliament, state assembly etc.
) ~ ) State administration
o TG RIS [ETT SR 1. Rural and Urban administration
o XU IR (URATHH)
o YTHITT g 3TET YRIRAA
34 El) SIS - SId g YRaraden Current Affairs related to India and
World,
3.5 YT Environment:-
o TS RIPTE T TR ¢ Human development and
. R ’ environment,
o HIAIRUIIRD ddd, e Environment friendly development
o  TTh GIITEUIR YR e Conservation of natural resources
RRTSe g - specially forest conservation
’ ’ e Types of pollutions and envoi mental
o fafqey gy Flqu q disasters
TR 3o , e Institutions engaged in
: - ; environmental conseversation at
¢ g State, National and International
IS T SIS D / T/ Level
BEIVAIRCIENIG RSP A
1 Engineering Aptitude Test
(@R srfrvaar Tt )
4.1 Applied Mathematics —
a) Matrices — Types of Matrices (Symmetric, Skew-symmetric, Hermitian, Skew Hermitian,

Unitary, Orthogonal Matrices, properties of Matrices) Rank of a Matrix using Echelon

HERTS, TRURYE a1 4Rl 209¢ T4 T Y URIETT SRITAHH g Uil quziles

Page R of 89




TRURYS JTHIATADT AT (FATEROT) HYeRT Yo TN&TT SRIRIHH

fowg

forms, reduction to normal form, PAQ in normal form, system of homogeneous and non-
homogeneous equations. Linear dependent and independent vectors.

(b)

Partial Differentiation- Partial Differentiation; Partial derivatives of first and higher order.
Total differentials, differentiation of composite and implicit functions. Euler’s theorem on
homogeneous functions with two and three independent variables. Deductions from Euler’s
Theorem

(©)

Applications of Partial Differentiation, Expansion of Functions, Maxima and Minima of
function of two independent variables, Jacobian, Taylor’s Theorem and Taylor’s series,
Maclaurin’s series.

(d)

Linear Differential Equations with Constant Coefficients and Variable Coefficients of
Higher Order — Linear Differential Equation with constant coefficients — complementary
function, particular integrals of differential equation, Cauchy’s homogeneous linear
differential equation and Legendre’s differential equation, Method of variation of
parameters.

(€

Differentiation under Integral sign, Numerical Integration - Differentiation under Integral
sign with constant limits of integration, Numerical Integration by (a) Trapezoidal (b)
Simpson’s 1/3™ (c) Simpson’s 3/8" rule.

)

Double Integration — Change the order of integration, Evaluation of double integrals by
changing the order of integration and changing to polar form.

(9)

Triple Integration and Application of Multiple Integrals — Application of double Integrals
to compute Area, Mass, Volume. Application of triple integral to compute volume.

4.2

Engineering Mechanics -

(@)

System of Coplanar Forces — Resultant of concurrent forces, parallel forces & Non
concurrent Non parallel system of forces. Moment of force about a point, Couples,
Varignon’s theorem, Distributed forces in plane ,Centroid and Centre of Gravity, Moment
of Inertia & its theorem.

(b)

Condition of equilibrium for concurrent forces, Parallel forces and Non concurrent Non
parallel general system of forces & couples. Types of supports, loads, beams. Analysis of
trusses.

(©

Laws of friction, Cone of friction, Equilibrium of bodies on inclined plane. Application of
problems involving wedges, ladders, Screw friction.

(d)

Kinematics of particle: - Velocity and acceleration in terms of rectangular coordinate
system, Rectilinear motion, Motion along plane curved path, Tangential and Normal
components of acceleration. Motion Curves (a-t,v-t,s-t curves), Projectile motion. Relative
motion. Newton’s second law of Motion, principle of work & energy, D’Alemberts
principles, equation of dynamic equilibrium. Moment of Energy principles: Linear
momentum, principle of conservation of momentum, Impact of solid bodies, direct and
oblique impact, impact of solid bodies, semi elastic impact and plastic impact.

4.3

Elements of Civil Engineering

(@)

Materials and Construction —

M)

Use of basic materials cement, bricks, stone, natural and artificial sand, Reinforcing Steel-
Mild, Tor and High tensile Steel.

Concrete Types — PCC, RCC, Pre-stressed and Precast. Introduction to smart materials.
Recycling of materials.
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2 Substructure — Function of foundations, (Only concepts of settlement and Bearing capacity
of soils). Types of shallow foundations, (only concept of friction and bearing pile).

3 Superstructure — Types of loads:- DL and LL, wind loads, earthquake considerations. Types
of construction— Load bearing, framed, composite. Fundamental requirements of masonry.

4) Introduction to automation in construction:- Concept, need, examples related to different
civil engineering projects.

(b) Uses of maps and field surveys - \

(D) Various types of maps and their uses. Principles of surveys. Modern survey method using
levels, Theodolite, EDM, lasers, total stations and GPS. Introduction to digital mapping.
Measuring areas from maps using digital planimeter.

(2) Conducting simple and differential levelling for seeking out various benchmarks,
determining the elevation of different points and preparation of contour maps. Introduction
to GIS Software and other surveying software's with respect to their capabilities and
application areas.

4.4 Elements of Mechanical Engineering

D Thermodynamics - Thermodynamic work, p-dv work in various process, p-v representation
of various thermodynamic processes and cycles. Ideal gas equation, properties of pure
substance, Statements of Ist and lInd law of thermodynamics and their applications in
mechanical engineering. Carnot cycle for Heat engine, refrigerator and heat pump.

(2) Heat transfer — Statement and explanation of Fourier’s Law of heat conduction, Newton’s
law of cooling, and Stefan Boltzmann’s law. Conducting and insulation materials and their
properties. Selection of heat sink and heat source.

3 Power plants — Thermal, Hydro-electric, nuclear and solar wind hybrid power plants

()] Machine elements: Power transmission shafts, axles, keys, bush and ball bearings,
Flywheel and Governors.

(5) Power Transmission Devices — Types of belts and belt drives, Chain drives, type of gears,
Types of couplings, friction clutch (cone and single plate), brakes (types and application
only). Application of these devices.

(6) Mechanism : (Descriptive treatment only) Slider crank mechanism, Four bar chain
mechanism, List of various inversions of four bar chain mechanism, Geneva mechanism,
Ratchet and Pawl mechanism.

@) Materials use in Engineering and their Application Metals — Ferrous and Non-ferrous, Non
metallic materials, Material selection criteria, Design consideration, Steps in Design.

(8) Introduction to Manufacturing processes and Their Applications — Casting, Sheet metal
forming, Sheet-metalcutting, Forging Fabrication, Metal joining processes.

9 Machine Tools (Basic elements, Working principle and types of operations) Lathe Machine
— Centre Lathe Drilling Machine — Study of pillar drilling machine. Introduction to NC and
CNC machine, grinding machine, Power saw, Milling Machine.

4.5 Elements of Electrical Engineering

(1) D.C. circuits: Kirchhoff’s laws, ideal and practical voltage and current source, Mesh and

nodal analysis (super node and super mesh excluded), Source transformation, Star-delta
transformation, Super position theorem, Thevenin’s theorem, Norton’s theorem, Maximum
power transfer theorem.
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2 A.C. Circuits : Generation of alternating voltage and current, RMS and average value, form
factor, crestfactor, AC through resistance, inductance and capacitance, R-L, R-C, and R-L-
C series and parallel circuits,phasor diagrams, power and power factor, series and parallel
resonance, Q-factor and bandwidth

3 Three phase circuits :

Three phase voltage and current generation, star and delta connections (balanced load only),
relationship between phase and line currents and voltages, Phasor diagrams, Basic principle
of wattmeter, measurement of power by two wattmeter method.

(@) Single phase transformer : Construction, working principle, Emf equation, ideal and
practical transformer,transformer on no load and on load, phasor diagrams, equivalent
circuit, O.C. and S.C. test, Efficiency.

4.6 Basic Computer Engineering

D Principles of Object-Oriented Programming
Elements of computer systems, DOS Commands & Linux environment, Language
Processors, Object-Oriented Programming Paradigm and benefits, Applications of OOP

2 Object-Oriented Systems Development
Object-Oriented Analysis: static and dynamic modeling, and Design: class design and
algorithm design, case studies.

3) Beginning with C++
Tokens, Expressions, Control Structures, Array, Functions, Structures and Unions

()] Class and Objects
Specifying a Class, Defining Member Functions, Private Member Functions, Static Data
and Member Functions, Arrays of Objects, Friend Functions.

(5) Working with Files
Classes for File Stream Operations and I/O stream operation, Opening and Closing a File,
Detecting end-of-file, more about Open(): File Modes, Sequential Input and Output
operations.

(6) Introduction to Graphics and data structures

Primitive operations, basic operations, line function, circle, ellipse, rectangle, font, color,
text, Introduction to data structure and application, searching and sorting.
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Test ( Diploma Level) EAl
Tt srfadn CECIED!
CIENITCHEEARSES)
qo00 qo00

IR hH

TRURYS JTHIADT HaT (301 & TRURYG HHA-INTS ! Uq ) HFaT Ia gie

TR, TN T qrRIgaR arar aref
JTOT SUINT qOT IATITARNS T

SiSkd

IRITHH
9. RIS Marathi :
[d .
TR s, g, | ST AT ATHROT AR
=) g TR I 312 ST SUAT

a9 IAITANTS &Il SR,

o YR AT frate -

2. SIS 2 English:
Common Vocabulary Sentence Common Vocabulary, Sentence Structure,
Structure. Grammar. Use ,of idioms and Grammar, Use of Idioms and phrases & their
phrases ’ & thei,r meaning  and meaning and comprehension of passage.
comprehension of passage.
AHET 31T General Studies
3.9 WW:W@W e Indian History with special reference to
Maharashtra
3R HRAT Iaﬁlﬁlazwﬂfﬁa e Indian Geography with special reference
to Maharashtra
33 | RGN sRiaawRn Indian Economy

e Indian Imports — Exports
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A. D fawg
o Y [THMETT ARBRY e Role of Government, Co-operative and
TEHRT . qrfor St QI&I?F[ Rural banks in national development
’ ’ e Government Economy- Budget Account
o AMEDH JTTTRAT - and Audit etc
IRTH T T, SETILIETOT e Infletion — reasons and measures
gd:”é
o ol arevaTdl HRU 9 I
3.8 YR 1Y GIRAT - Indian Political System :-
o  YRATA el IAfid e Indian Polity & Constitution
TR e Parliament, state assembly etc.
) ~ ) e State administration
o HHIGRIY [9T Hew &. e Rural and urban administration
o XU IR (URATHH)
o UTHIVI T 2] YR
3y Ty TSTAISI- STHTfD § WRATHEE] Current Affairs related to India and
World,
bos Engineering Aptitude Test ( Diploma Level)
IR sirEgar g (Tefis w)
Basic laws of Electricity. Various uses & effects of Electricity. Fuse & relays etc. Principle
1 of Generation of Electricity. Transformers. Basics of DC and AC (both single phase & three
phase) machine.
» Basic Electronics: Basics of Rectifiers, filters, amplifiers, Modulators and demodulators,
Basic Digital Electronics. Solid State Physics, Semi-conductor, Diodes. Transistors
Basics of Computers and applications: Architecture of Computers; input & output
devices; Operating system like Windows, Unix, Linux, MS-Office, Concept of High level,
3 assembly level and low level programming language , Assembler, Interpreter and compiler,
Various data representation, Binary Algebra, Internet and Email: Websites & Web
browsers; Computer viruses
Maths- Basic of Trigonometry, Basic of cordinal Geometry, Mansurations of different
4 figure such as trangels, square, cubiod, polynomial, cylinder, cone and sphere , Basic of
probability and statistics’
5 Science : Units and measurement basic electricity and semi conductors chemical bonding
and catalysis, mental corrosion and its prevention and electro chemistry
6 Basic Concept Of Engneering Graphics
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Subjects

(9) | I TSMISI- STHTfd dHd HIRATI

Current events India & World

R | AFTRBIE- YR ge-a1 fHd
M1, 1o FARATY (W3TTRA) |, AR
IITYT (YT )

Civics : Primary study of Indian Constitution ,
State Administration , Urban administration

(3) | JAMY[Teh WIRATET A2 : HERTSE T

EISES

Modern History of India with special refrence to
Maharashtra

(3) | i3 (FETRTST=aT e Ry

SNETT, HERTEIAISG ST PR,

JIRIATAE) Y21, SHTTchTes faumT, gar,

Geography Special refrence to Maharashtra :
Earth , Different parts of world, Climatic zones in
world , climate , Latitudes and Longitudes, Types
of soils in maharashtra , Rainfall ,Important crops

TR I IRAT-3N BT, T,

SETIRIETT, ST

TSTAT, A9 35, SIS EE > , Rivers , Industries etc
STal.

() | Srefeawer- YRy areiaydve- Economics Related to India National GDP,
W%a-q ST ﬁ‘cﬁ, ST, RN TR, CBENF;( and Industry eltlc. India’s Exp(;)rt—lmport,
- . anking, Demography, poverty an
W,W,Waw,ﬂ?f g graphy, p y .

S unemployment, Fiscal and monetary policy,

SUMNSEINIBERIIRASIC RIS budget, accounting and auditing India’s Economic

administration and Set-up

(&) | T fem-

A ham, (Physics)
NHTIARITH (Chemistry)
JIYTIIRIT (Zooology)
ERESHIFIIE] (Botany)
SINEREIRC] (Hygiene)

General Science
Physics
Chemistry
Zooology
Botany

Hyagiene,

T ISV fIaR &% 3Thdl B
JATSTHTIUATATST 9%

BN - IS, TSATETDT , UMTHIR
YT IR, S3T12T , AYUITh g SaFharl.

(©) | FRTATTT AN - IAGAR [l FaDR

General Mental Ability :

Questions will check how fast and accurate a
candidate can think. Numerical Ability:
Summation, Subtraction, Multiplication, Division,
Decimals, Fractions, Percentage
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fawa REIET! TpU 0T | &l AT wEEr | gHuh
& BlAEdl | @oy
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SAHAhH
3P, fawg Subjects
(9) mq‘a@ﬂ‘ltv?r- ST Td AR S 1.Current events India & World
) | TRTRBIME- HRATT gT-a1 MRS Civics : Primary study of Indian
TR, I LRI (FRTTEA) |, AR Constitution , State Administration ,

Urban administration

IRTY (H/ATT )

3) | gl wRarar fazred: #eRTSerET gire™ | 3. Modern History of India with special
refrence to Maharashtra

(8) | e (RIS I YT eT=T fa3ly 4.Geography Special refrence to

IRITETER) qg},ﬁ’ SIS ﬁ[‘.}q‘p‘[’ CIGIGR Maharashtra : Earth , Different parts
of world, Climatic zones in world ,

T3], AERTETAIG S ThIR,
. climate , Latitudes and Longitudes, types
ST, T s, <Teim, Seies 8 » YP

of soils in Maharashtra , Rainfall

gl Jmportant crops , Rivers , Industries etc
() | STITRIT- YR TR~ 5. Economics Related to India National
I S 3N, I, W TR, GDP, GNP, and Industry etc.India’s

Export-Import, Banking, Demography,
poverty and unemployment, Fiscal and
monetary policy, budget, accounting and
auditing India’s Economic

IR, B, JIRGT T RIS, T

T TSI +ifeT, ST 3D
TR~ S aReIT-TH By, ST,

TR, $eTd administration and Set-up
(€) | |y fa=m- 6.General Science
Hifcrepz1re, (Physics) Physics
THRIFTR1T (Chemistry) ;henllstry
TR (Zooology) 000108y
Botany
IR (Botany) Hygiene,
JIRITIZT (Hygiene)
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ISV fAaR H 3Tehdl & Questions will check how fast and
afonTqua ] Yy accurate a candidate can think and
. o o N ical Ability: Summation,

SIHITTOI - SN, TSTTETeh! ,TUMDIR umerical Ability: Summatio

Subtraction, Multiplication, Division,
Decimals, Fractions, Percentage

ANTTHIR, T30, YU d TFbAR].
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Sr. No.

Topics

1.

Building Construction & Materials: Properties of wet and hardened concrete, tests
on concrete, factors affecting strength of concrete, water-cement ratio, aggregate-
cement ratio, mix design, additives, design of form work, types of formwork. Stones,
bricks, cements, lime, mortar, timber, plastic, concrete, steel, paints and varnishes.
Principles of building planning and design, integrated approach, building byelaws,
building services such as vertical transportation, water supply sanitation, thermal
ventilation, lighting, acoustics, fire protection, electrical fittings. Foundations, stones,
brick and block masonry, steel and reinforced cement concrete structures, floors,
doors and windows, roofs, finishing works, water proofing.

Strength of materials: Stresses, strains, principal stresses, bending moments,
shear forces and torsion theory, bending theory of beam, deflection of beam,
theories of buckling of columns.

Theory of structures: Analysis of beams, frames and trusses, slope
deflection method, moment distribution method.

Structural analysis: Analysis of arches and suspension cables, influence lines,
stiffness and flexibility matrix methods.

Steel structures: Design of bolted and welded connections, columns, footings,
trusses, steel beams, plate girders.

Design of reinforced concrete structures (Working stress and limit state):
Design of slab, beams, columns, footing. Retaining walls, tanks, building frames,
staircases.

Pre-stressed Concrete: Principles of pre-stressing, materials used and their
properties, permissible stresses as per 1.S. codes, systems of pre-stressing, losses in
pre-stress, design of pre-tensioned and post-tensioned beams- simply supported,
rectangular and T- beams, cable profile, end block design, bridge girder.

Construction Planning and Management: Elements of scientific management,
elements of material management, safety engineering, network analysis, construction
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equipment, site layout, quality control.

Computer-aided analysis and design of structures, application of computer
programming to structures. numerical methods such as-

I. Finding area by Simpson’s rule, trapezoidal rule;
ii. Finding root of an equation by a) Newton-Raphson techniques
b) Bisection method

iii. Solution of simultaneous equations by a) Gauss elimination method,
b) Gauss- Jordan method, c) Iteration method.

10 Surveying: Classification of surveys, measurement of distances-direct and indirect
methods, optical and electronic devices, prismatic compass, local attraction; plane
table surveying, levelling, calculations of volumes, contours, theodolite, theodolite
traversing, omitted measurements, trigonometric levelling, tacheometry, curves,
photogrammetry, geodetic surveying, hydrographic surveying.

11 Estimating, Costing and Valuation: Specification, estimation, costing, tenders
and contracts, rate analysis, valuation

12 Geo-technical Engineering: Geotechnical properties, stresses in soil, shear resistance,
compaction, consolidation and earth pressure, stability of slopes, bearing capacity,
settlements, shallow and deep foundations, cofferdams, ground water control.

13 Fluid Mechanics: Properties of fluids, fluid statics and buoyancy, kinematics and
dynamics, flow measurement, flow in open channel, flow in closed conduits,
dimensional and model analysis, losses in pipe flow, siphon, water hammer, boundary
layer and control, pipe network.

14 Fluid Machines: Hydraulic turbines, centrifugal pumps, reciprocating pumps,
power house, classification and layout.

15 Engineering Hydrology: Hydrological cycle, precipitation, evaporation,
infiltration, runoff, hydrographs, reservoir planning & sediment control, floods,
flood routing, ground water.

16 Highway Engineering: Planning of highway systems, alignment and geometric
design, horizontal and vertical curves, grade separation, materials and different
surfaces and maintenance, rigid and flexible pavement, traffic engineering.

17 Bridge Engineering: Selection of site, types of bridges, discharge, waterway,
spans, afflux, scour, standards, specifications, loads and forces, erection of
superstructure, strengthening.

18 Tunnelling: Open cuts, surveys, criteria for selection of size and shapes, driving
in soft and hard grounds, mucking, dust control, ventilation, lighting and drainage,
special methods of tunnelling.

19 Environmental Engineering
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a. Water Supply Engineering: Sources of supply, design of intakes, estimation of
demand, water quality standards, primary and secondary treatment, maintenance of
treatment units, conveyance and distribution of treated water, rural water supply.

b. Waste Water Engineering & Pollution control: Quantity, collection and
conveyance and quality, disposal, design of sewer and sewerage systems, pumping,
characteristics of sewage and its treatment, rural sanitation, sources and effects of
air and noise pollution, monitoring, standards

C. Solid Waste Management: Sources, classification, collection and disposal.
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Sr. No.

Topic

1.

Work, Power and Energy, Resistance, capacitance and inductance, DC circuits,
KCL, KVL, Network theorems, fundamentals, RL, RC and RLC circuits, Steady
state and transient responses. Series and parallel AC circuits, Three phase circuits,
Power calculation in balanced and unbalanced circuits, Linear and non linear loads.

Basics of electromagnetic and electro static, series and parallel magnetic circuits,
energy stored in fields, types, construction, operation of single and three phase
transformers, equivalent circuit and phasor, diagrams, OC and SC tests,
regulation and efficiency calculation, parallel operation, field tests before
commissioning.

Fundamentals of energy conversion, Construction and theory of DC machine,
DC generator characteristics, Starting, braking and speed control of DC motors,
Application of DC machines.

Principle, types, performance characteristics, starting and speed control of single
phase and three phase induction motors, Equivalent circuits, phasor diagrams,
applications. VFD for induction motors. Energy saving opportunities in using VFD.

Principle, types of synchronous motors, performance characteristics, starting and
speed control of single phase and three phase synchronous motors, Equivalent
circuits, phasor diagrams, applications. VFD for synchronous motors.

Analog and Digital electronics fundamentals, devices and characteristics, amplifier
and oscillator circuits, Operational amplifier, Gates, flip-flops, Combinational and
sequential circuits, ADC and DAC:s.

Sensors and transducers, Performance characteristics of measuring instruments,
instrument transformers, measurement of physical parameters such as pressure,
force, temperature, flow, vibration, torque, etc. Principles of feedback, transfer
function, block diagram, steady state error, Steady state and transient
specifications, Bode plot, Nyquist plot and Root locus, Relative and absolute
Stability considerations.

Power Devices- Types, Characteristics of various power electronic devices,
Triggering and protection circuits, Controlled and uncontrolled rectification, DC
to DC converters, DC to AC conversion, modulation techniques, SPWM.
Fundamentals of electric drives, 4 quadrant operation, theory and analysis of DC
drives, converter and chopper fed DC drives, Voltage, frequency and V/F
controlled drives, slip power recovery schemes, fundamentals of wind power
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generation and grid interface.

Power generation in India and Maharashtra, Renewable Generation, Various types
of power plant, major equipment in power plants, Major issues with wind and solar
power generation and grid interface. Steady state performance of overhead
transmission lines and cables, per unit quantities, Bus admittance and impedance
matrices, symmetrical components.

10.

Calculation of sag and tension in transmission of lines, Analysis symmetrical and
unsymmetrical faults, principle of active and reactive power transfer and
distribution. Load flow studies, steady state and transient stability, voltage
stability, voltage control, economic load dispatch, load frequency control in
power systems.

11.

Principle of circuit breaking, arc extinction and arc interruption for and DC
breaker, Various types of circuit breakers and their applications, Ratings of
breakers, isolators and major HV switchgear.

12.

Principle of over current, earth fault, differential, and distance protection.
Concepts of solid state and numeric relays. Protection of generator, transformer,
transmission lines, substation, busbar, induction motors. Various LT switchgear
devices suchas MCCB, ELCB.

13.

Specification of impulse wave, multistage impulse generator, insulation
coordination, Routine and type tests for cables and transformers, Lightning
protection, Early emission arrestors. Power quality issues, Reactive and harmonic
compensation, FT devices and their applications, Passive and Active filters, HVYDC
transmission.

14.

Energy scenario in India, Energy policies, pricing and reforms, Energy conservation
Act, 2001, Electricity Act, 2003. Energy management objectives, Electricity billing,
electrical load management and MD control, Tariffs, PF improvements and benefits.

15.

Basic terms in lighting systems and features, lamp types and their features,
Recommended illumination levels for various tasks, methodology of lighting
system energy efficiency study, lllumination system design for residential,
commercial, industrial categories. Solar powered illumination and economics
associated.

16.

DG set selection and installation factors, Operational features, Energy performance
assessment of DG sets, Energy saving majors for DG sets, Synchronization of DGs
with utility supply. Parallel operation. UPS technology, types and specifications,
Performance assessment.

17.

Pump types and characteristics, Pump curves, Factors affecting pump
performance, Efficient pumping system operation, and Energy conservation in
pumping systems. Fan and compressor types, Fan and compressor performance
evaluation and efficient system operation, Compressor capacity assessment,
Energy saving opportunities in fans and compressors.

18.

HVAC and refrigeration system, Types of refrigeration system, Common
refrigerants and properties, Compressor type and applications, Selection of
suitable refrigeration system, Factors affecting performance and energy efficiency
of refrigeration plants, Energy saving opportunities.

19.

Underground cable and cable accessories, cable in underground structure, cable
installation in conduit, cable joints, cable fault detection, over-current protection
and lightning protection of underground systems, operation and maintenance of
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underground system. Grounding systems, Equipment, Ground fault protection,
Isolated neutral grounding, Grounding for hazardous locations, substation, and
tower grounding.

20.

Substation design, bus designs, substation layout, grounding and ground grid
design, substation structures, major substation equipment, auxiliary equipment,
substation automation, Commissioning and start up. Industrial, residential and
commercial wiring, electrical system design, design and audio and video systems,
Lifts and Elevator systems, safety norms and codes. Fire fighting apparatus and
systems.
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Section 1 Digital Logic

Boolean algebra, Combinational and sequential circuits, Minimization, Number
representations and computer arithmetic (fixed and floating point).

Section 2 Computer Organization and Architecture

Machine instructions and addressing modes. ALU, data-path and control unit.
Instruction pipelining, Memory hierarchy, Cache, Main memory and secondary
stoarage, 1/0 interface (interrupt and DMA mode).

Section 3 Programming and Data Structures

Programming in C, Recursion, Arrays, stacks, queues, linked lists, trees, and binary
search trees, binary heaps, graphs, Object orented concepts.

Section 4 Algorithms

Searching, sorting, hashing, Asymptotic worst case time and space complexity.
Algorithm design techniques: greedy, dynamic programming and divide-and-
conquer.

Graph Search,minimum spanning trees,shortest path

Section 5: Theory of Computation

Regular expressions and finite automata. Context-free grammars and push-down
automata. Regular and contex-free languages, pumping lemma. Turing machines and
undecidability.

Section 6: Compiler Design

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

Section 7: Operating System

Processes, threads, inter-process communication, concurrency and synchronization.
Deadlock,CPU, Schedulling, Memory Management and virtual memory, Fine
Systems

Section : 8 Databases

ER-model. Relational model: relational algebra, tuple calculus, SQL. Integrity
constraints, normal forms. File organization, indexing (e.g., B and B+ trees).
Transactions and concurrency control.

Section 9 : Computer Networks

Concept of layering. LAN technologies (Ethernet). Flow and error control
techniques, switching. IPv4 / IPv6, routers and routing algorithms (distance vector,
link state). TCP/UDP and sockets, congestion control. Application layer protocols
(DNS, SMTP, POP, FTP, HTTP). Basics of Wi-Fi. Network security: authentication,
basics of public key and private key cryptography, digital signatures and certificates,
firewalls.

Hash Functons
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1. Applied Thermodynamics —
Zeroth law of Thermodynamics, First law of Thermodynamics, Second law of
Thermodynamics, calculation of work and heat in various processes; Second law of
Thermodynamics; Thermodynamics property charts and tables, availability and
irreversibility, Thermodynamic relations.
2. Fluid Mechanics and Turbomachinery —
Fluid definition and properties, Newton’s Law of viscosity concept of continuum,
Classification of fluid, Fluid statics, manometry, buoyancy, force of submerged bodies,
stability of floating bodies, viscous flow of incompressible fluid, boundary layer,
elementary turbulent flow, flow through pipes, head losses in pipes. Impulse and reaction
principles, velocity diagrams, Pelton-wheel, Francis and Kaplan turbines.
3 Heat Transfer —
Modes of heat transfer; one dimensional heat conduction, resistance concept and
electric analogy, heat transfer through fins; unsteady heat conduction, lumped
parameter system, thermal boundary layer, dimensionless parameters in free and
forced convective heat transfer, heat exchanger performance, LMTD and NTU
methods; radiative heat transfer, Stefan Boltzmann's law.
4. Refrigeration and Air Conditioning.
Vapour and gas refrigeration and heat pump cycle; properties of moist air,
psychrometric chart, basic psychrometric processes.
5. Internal Combustion Engine
Classification of 1.C. Engine, circle Analysis of IC, SlI, Cl engines, Super charging/
Turbocharger Performance characteristics of Sl and CI, Air pollution due to IC engine
and its norms, engine fuels, engine lubricants, engine cooling, Introduction to CNG,
LPG, wankle engines etc., Recent development in IC engine.
6. Power Plant Engineering
Thermal Power Plant- Analysis of steam cycle — Carnot, Rankine, Reheat cycle and
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Regenerative cycle. Layout of Power Plant, layout of pulverized coal burners, fluidized
bed combustion, coal handling system, ash handling system. Forced draught and
induced draught fans, boiler feed pumps, super heater regenerators, condensers, boilers,
de-aerators and Cooling towers.

Hydro power plant — Rainfall, run off and its measurement hydrographs, flow duration
curve, reservoir storage capacity, classification of plants — run off river plant, storage
river plant, pump storage plant, layout of hydroelectric power plant.

Nuclear Power Plant — Introduction of Nuclear Engineering, fission, fusion, nuclear
materials, thermal fusion reactor and power plant — PWR, BWR, liquid metal fast

Renewable Energy Sources

a. Solar Energy - Solar concentrators and tracking, Dish and Parabolic trough
concentrating generating systems, Central tower solar power plants; Solar Ponds. Basic
principle of power generation in a PV cell; Band gap and efficiency of PV cells, solar
cells, characteristics, manufacturing methods of mono and poly-crystalline cells;
Amorphous silicon thin film cells.

b. Wind Energy - Basic component of WEC, Type of wind turbine - HAWT, VAWT,
Performance parameters of wind turbine, Power in wind, Wind electric generators,
wind characteristics and site selection; wind farms for bulk power supply to grid.

Strength of Materials

Stress and Strain, Elastic Constants: Poission's Ratio, Modulus of elasticity, Modulus
of rigidity, Bulk modulus, Shear Force and Bending Moment diagram, Deflection of
Beams, Thin Cylindrical and Spherical Shells, Strain Energy, Torsion.

Theory of Machines and Vibration

Kinematics - Structure, Machine, Link and its types, Kinematics pairs, Kinematic chain
and mechanism, Grubler's criteria, Inversions of kinematics chains, inversions of-four
bar chain, single slider crank chain and double slider crank chain. Displacement, Velocity
and acceleration analysis of plane mechanisms; dynamic analysis of linkages; cams;
gears and gear trains; flywheels and governors; balancing of reciprocating and rotating
masses; gyroscope.

Free and forced vibration of single degree of freedom systems, effect of damping
, Vibration isolation, resonance critical speeds of shafts.

10.

Design of Machine Elements

Design consideration in castings & forgings, theories of failure, Design for static
loadings, Design against fluctuating loads, Design of shafts, Design of springs, Design
of belts.

11.

Materials Technology

Strain Hardening, Constitution of Alloys, Iron-Carbon Equilibrium Diagram, Heat
Treatment of Steels, Cast Irons, Introduction to International Standards/Codes, Non
Ferrous Metals and Alloys, Fatigue Failure, Creep, Alloy Steels, Strengthening
mechanism, Powder Metallurgy.

12

Environmental chemistry - chemistry involved in water and wastewater treatment, water
and waste water parameters analysis procedures

13

Water Sources, water quality -
Physical, chemical and biological water quality and their prescribed standards standards,
water borne diseases, water treatment - physical and chemical treatment process

14

Woastewater-
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Characteristics and composition, sources, physical and chemical treatment operations and
processes, biological treatment processes - anaerobic and anaerobic treatment system -
their working principle and design

15 | Air pollution fundamentals -
sources, effects, standards, meteorology of air pollution, air quality managements, air
quality monitoring, air pollution control systems, their working principles and design

16 | Solid waste-
Characteristics and composition, functional units of solid waste managements, solid waste
treatment techniques, ultimate disposal

17 | Environmental impact assessment (EIA), attributes of EIA, EIA procedure,

environmental auditing, environmental clearance process,Environmental legislation —
Salient features of The Air Act, 1981; Environment Act, 1986; Water Act, 1974; Wild
Life Act, 1972 etc. and their salient features
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Sr. No.

Topic

1.

Building Materials:

Physical and Chemical properties, Classification, Standard tests, Uses and
manufacture/quarrying of materials e.g. building stones, silicate based materials,
cement (Portland), Asbestos products, Timber and Wood based Products,
laminates, bituminous materials, paints, varnishes.

Surveying:

Principles of surveying, working of prismatic compass and bearings, Plane table
surveying, Theodolite traverse, Adjustment of theodolite, Levelling and
contouring, Curvature, Refraction correction, Permanent adjustment of dumpy
level, Methods of contouring and uses of a contour map, Tachometric survey.

Soil Mechanics:

Origin of soil phase diagram, Definitions - void ratio porosity, Degree of
saturation, Water content specific gravity of soil grains and unit weights, Grain
size distribution curves for different solid and their uses, Atterberg's limits , IS

soil classification, Plasticity chart, Coefficient of permeability, Effective stress,
Consolidation of soils.

Soil:

Calculation shear strength of soils, direct shear test, Vane shear test, Triaxial test,
Soil compaction, Lab compaction

Lab compaction test, Moisture content and bearing capacity of soils, Plate load
test, and Standard penetration test.

Hydraulics:

Fluid properties, Hydrostatics, Measurements of flow, Bernoulli's theorem and
its application, Flow through pipes, Flow in open channels, Weirs, Flumes,
Spillways, Pumps and turbines.

Environmental Engineering: Quality of water, Source of water supply,
Purification of water, Distribution of water, Need of sanitation, Sewerage
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systems, Circular sewers, Oval sewer, Sewer appurtenances, Surface water
drainage sewage treatments

7 Concrete structures- Working stress, limit state and Ultimate load design
concepts, Designs of beams, slabs and columns

8 Steel Structures- working stress and limit state design concepts

9 Solid Mechanics- Bending moments and shear force in statically determine
beams
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Sr. No.

Topic

1.

Basic Concepts: Concepts of resistance, inductance, capacitance, and various
factors affecting them. Concepts of current, voltage, power, energy and their units.

Circuit law: Kirchhoff’s law, Simple Circuit solution using network theorems.

Magnetic Circuit: Concepts of flux, mmf, reluctance, Different kinds of magnetic
materials, Magnetic calculations for conductors of different configuration e.g.
straight, circular, solenoidal, etc. Electromagnetic induction, self and mutual
induction.

AC Fundamentals: Instantaneous, peak, R.M.S. and average values of
alternating waves, Representation of sinusoidal wave form, simple series and
parallel AC Circuits consisting of R.L. and C, Resonance, Tank Circuit. Poly
Phase system — star and delta connection, 3 phase power, DC and sinusoidal
response of R-L and R-C circuit.

Measurement and measuring instruments: Measurement of power (1 phase
and 3 phase, both active and re-active) and energy, 2 wattmeter method of 3
phase power measurement. Measurement of frequency and phase angle.
Ammeter and voltmeter (both moving Coil and moving iron type), extension of
range wattmeter, Multimeters, Megger, Energy meter AC Bridges. Use of CRO,
Signal Generator, CT, PT and their uses. Earth Fault detection.

Electrical Machines:

(@ D.C. Machine — Construction, Basic Principles of D.C. motors and
generators, their characteristics, speed control and starting of D.C. Motors.
Method of braking motor, Losses and efficiency of D.C. Machines.

(b) 1 phase and 3 phase transformers — Construction, Principles of operation,
equivalent circuit, voltage regulation, O.C. and S.C. Tests, Losses and
efficiency. Effect of voltage, frequency and wave form on losses. Parallel
operation of 1 phase /3 phase transformers. Auto transformers.

(c) 3 phase induction motors, rotating magnetic field, principle of operation,
equivalent circuit, torque-speed characteristics, and starting and speed control
of 3 phase induction motors. Methods of braking, effect of voltage and
frequency variation on torque speed characteristics.

HERTS TRURYE HaT AT 209¢ Jd T JRT URIET ATHHH g URIeT qURieS Page 33 of 89




AERTS;, TRURYS [ SIS Qa1 (7 T HHART ) T T8 IRIRIHH:-
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Topic

Fractional Kilowatt Motors and Single Phase Induction Motors: Characteristics
and applications.

Synchronous Machines - Generation of 3-phase e.m.f. armature reaction,
voltage regulation, parallel operation of two alternators, synchronizing, control
of active and reactive power. Starting and applications of synchronous motors.

Generation, Transmission and Distribution — Different types of power
stations, Load factor, diversity factor, demand factor, cost of generation,
interconnection of power stations. Power factor improvement, various types of
tariffs, types of faults, short circuit current for symmetrical faults. Switchgears —
rating of circuit breakers, Principles of arc extinction by oil and air, H.R.C. Fuses,
Protection against earth leakage/ over current, etc. Buchholtz relay, Merz-Price
system of protection of generators & transformers, protection of feeders and bus
bars. Lightning arresters, various transmission and distribution system,
comparison of conductor materials, efficiency of different system. Cable —
Different type of cables, cable rating and derating factor.

Estimation and costing: Estimation of lighting scheme, electric installation of
machines and relevant IE rules. Earthing practices and IE Rules.

10.

Utilization of Electrical Energy: lllumination, Electric heating, Electric
welding, Electroplating, Electric drives and motors.

11.

Basic Electronics: Working of various electronic devices e.g. P N Junction
diodes, Transistors (NPN and PNP type), BJT and JFET. Simple circuits using
these devices.
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Sr. No. Topic

1. PC Software: MS-Windows, MS-Office

2. Computer Fundamentals: Evolution of Computers, Hardware & Software,
Internet

3. C Language: Structure, Loop. Control Statements. Arrays, Pointers, functions.
Structure and Union, files.

4. Computer organization: Number systems, Logic Gates, flip-flops, Boolean
Algebra, DMA, Instruction Sets.

5. Information Systems: Information concepts, Hardware & Software, Overview of
Communication systems, E-Commerce.

6. Data Structure using C / C**: Object Oriented Programming. Data-Structures,
Stack, Queue, Pointers, Linked list, Queue, Searching & Sorting Algorithms.

7. DBMS fundamentals: Basic. Data Models, RDBMS, Relational Algebra, SQL,
DDL, DM1, and DCL statements, Creating Tables, Equi-Joins, self Joins,
PL/SQL, Functions, Cursor and Triggers.

8. System Programming: Assemblers, Loaders and Linkers, Macro Processors.
Compilers.

9. Operating System Using LINUX: Operating System, types, features & basic
Architecture of Unix/Linux system, Unix File system & Structure, Linux
commands for files and directories, Filters and pipes, process, Creating and editing
files with VI editor, System administration, Role of system administrator,
Managing user accounts.

10. Web Technologies and Programming: Internet & Intranet, Hardware &
software like Bus, Ethernet LAN, Routers, Gateways, Bridge, Switches, Subnet
etc. Internet Service Provider, Backbones, NAPs, URL, Domain Names, Email,
Web server and proxy server, Web caches, Web browser like internet Explorer,
Internet Viruses. Internet security issues, firewall, Data Encryption, Digital
signatures and certificates, Creating the website and home page, HTML
programming basics, Syntax and rules, Search and search engine for internet,
outlook express and front page.

11. Data and Network Communication: Data Communication — Distributed
processing network criteria, protocol and standards. Topologies etc. OSI model,
layers. TPC/1P protocol. Digital to Digital Conversion, Digital to analog
Conversion, Digital data transmission. Standards. Modems, Cable Modem.
Transmission media - Guided & Unguided Media, Performance, Wave length:
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Multiplexing. DSL. Error detection and correction. VRC, LRC. CRC. Ethernet.
Token Bus, Token Ring.

12. Java Programming: JAVA and Internet: Support systems and environment;
JVM; Data Type; program structure. Constants & Variables. Type Casting;
Operators.

Class, Creating Objects, Class Members, Constructors, Overloading, Inheritance.
Arrays. Creating Threads: Threads Class; Thread Methods; Thread Priority;
Synchronization. Applets; Executable Applet, Adding Applet to HTML, File:
passing Parameters to Applets.

13. Software Engineering:

Software Process - life cycle models; system engineering:

Software Requirements - Functional and non-functional; prototyping; verification;
validation.

Design Concepts and Principles - design heuristic: architectural design; user
interface design; system design; SCM process.

Software testing - types of test; testing strategies; integration and validation testing
system testing and debugging. Software Project Management - Measures and
measurements; cost estimation; Task Network: Error Tracking; CASE tools.

HERTS, TRURYE a1 4Rl 209¢ T4 T Y URIETT SRITAHH g Uil quziles Page % of 89



¢. TERTS, TRURYS qfiqRasT, TSR T weedl i e Jal (77 SHaR! ) I
e
YA Bl G- Th
fqwg | o | vEE Nl HIEgH | DIAEd! | gsafe
™Y
q= | 4o | Yo i3t / qATeR 0T ANIIDB! | §USH | & EES (RIS
olET YuR UEdIeT Diploma in ard gyt
Machanical /Environment
Engineering)
SRITNAHH

AERTE, TRURYS YIUIYRAST , STo EHRUl G 2ol JATHAT®! €aT (79 HHART ) I

URIET SRR H

Sr. No.
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1.

Theory of Machines and Machine Design

Concept of simple machine, Four bar linkage and link motion, Flywheels and
fluctuation of energy, Power transmission by belts — V-belts and Flat belts,
Clutches — Plate and Conical clutch, Gears — Type of gears, gear profile and
gear ratio calculation, Governors — Principles and classification, Riveted joint,
Cams, Bearings, Friction in collars and pivots.

Engineering Mechanics and Strength of Materials

Equilibrium of Forces, Law of motion, Friction, Concepts of stress and strain,
Elastic limit and elastic constants, Bending moments and shear force diagram,
Stress in composite bars, Torsion of circular shafts, Bucking of columns — Euler’s
and Rankin’s theories, Thin walled pressure vessels.

Thermal Engineering

Properties of Pure Substances : p-v & P-T diagrams of pure substance like H20,
Introduction of steam table with respect to steam generation process; definition of
saturation, wet & superheated status. Definition of dryness fraction of steam,
degree of superheat of steam. H-s chart of steam (Mollier’s Chart).

1st Law of Thermodynamics:

Definition of stored energy & internal energy, 1st Law of Thermodynamics of
cyclic process, Non Flow Energy Equation, Flow Energy & Definition of
Enthalpy, Conditions for Steady State Steady Flow; Steady State Steady Flow
Energy Equation.

2nd Law of Thermodynamics:

Definition of Sink, Source Reservoir of Heat, Heat Engine, Heat Pump &
Refrigerator: Thermal Efficiency of Heat Engines & co-efficient of performance
of Refrigerators, Kelvin — Planck & Claussius Statements of 2nd Law of
Thermodynamics, Absolute or Thermodynamic Scale of temperature, Claussius
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Integral, Entropy, Entropy change calculation of ideal gas processes. Carnot Cycle
& Carnot Efficiency, PMM-2; definition & its impossibility.

Air standard Cycles for IC engines:

Otto cycle; plot on P-V. T-S Planes; Thermal Efficiency, Diesel Cycle; Plot on
P-V, T-S planes; Thermal efficiency.

IC Engine Performance, IC Engine Combustion, IC Engine Cooling &
Lubrication.

Rankine cycle of steam:
Simple Rankine cycle plot on P-V, T-S, h-s planes, Rankine cycle efficiency
with & without pump work.

Boilers;
Classification; Specification; Fittings & Accessories: Fire Tube & Water Tube
Boilers. —

Air Compressors & their cycles:
Refrigeration Cycles; Principle of a Refrigeration Plant; Nozzles & Steam
Turbines Fluid Mechanics & Machinery.

10.

Properties & Classification of Fluid :
Ideal & real fluids, Newton’s law of viscosity, Newtonian and Non-Newtonian
fluids, compressible and incompressible fluids

11.

Fluid Statics: Pressure at a point.

12.

Measurement of Fluid Pressure:
Manometers, U-tube, Inclined tube.

13.

Fluid Kinematics:
Stream line, laminar & turbulent flow, external & internal flow, continuity
equation.

14.

Dynamics of ideal fluids:
Bernoulli’s equation, Total head; Velocity head; Pressure head; Application of
Bernoulli’s equitation.

15.

Measurement of Flow rate Basic Principles:
Venturimeter, Pilot tube, Orifice meter.

16.

Hydraulic Turbines:
Classifications, Principles.

17.

Centrifugal Pumps:
Classifications, Principles, Performance.

18.

Production Engineering:

Classification of Steels : mild steal & alloy steel, Heat treatment of steel, Welding
— Arc Welding, Gas Welding, Resistance Welding, Special Welding Techniques
i.e. TIG, MIG, etc. (Brazing & Soldering), Welding Defects & Testing; NDT,
Foundry & Casting — methods, defects, different casting processes, Forging,
Extrusion, etc, Metal cutting principles, cutting tools, Basic Principles of
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machining with (1) Lathe (ii) Milling (ii) Drilling (iv) Shaping (v) Grinding,
Machines, tools & manufacturing processes.

19 Environmental Engineering

Quality of water, Source of water supply, Purification of water, Distribution
of water, Need of sanitation, Sewerage systems, Circular sewers, Oval sewer,
Sewer appurtenances, Surface water drainage sewage treatments.
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2 English : SEVNIE
Common Vocabulary,f _Sentencg Common Vocabulary, Sentence Structure,
S;[]ructure, Gramn;]arl, Use o Ic_;lloms and Grammar, Use of Idioms and phrases & their
phrases & their — meaning  an meaning and comprehension of passage.
comprehension of passage.

3.9 Accounting
Accounting Standards, Introduction to Accounting Standards, Overview of Accounting
(Indian AS)

Standard AS 1: Disclosure of Accounting Policies, AS 2: Valuation of Inventories,

AS 3: Cash Flow Statements, AS 6: Depreciation Accounting, AS 7: Construction
Contracts , AS 9: Revenue Recognition, AS 10: Accounting for Fixed Assets, AS 13:
Accounting for Investments, AS 14: Accounting for Amalgamation - Financial statements
of Company- Preparation of financial statements- Cash flow Statement (Profit and Loss
Account, Balance Sheet and Cash Flow Statement)-Profit/Loss prior to incorporation-
Accounting for Bonus Issue, Amalgamation and Reconstruction, Average Due Date and
Account Current, Self-Balancing Ledgers,

Financial Statements of Not-for-Profit Organizations, Accounts from Incomplete
Records, Accounting for Special Transactions

(a) Hire purchase and instalment sale transactions

(b) Investment accounts

(c) Insurance claims for loss of stock and loss of profit. Issues in Partnership Accounts
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Sr. No Topic fowg
Accounting in Computerized Environment

32 Business Laws
The Indian Contract Act, 1872, The Negotiable Instruments Act, 1881, The Payment of
Bonus Act, 1965, The Employees’ Provident Fund and Miscellaneous Provisions Act,
1952, The Payment of Gratuity Act, 1972

3.3 Company Law
The Companies Act, 2013, Preliminary, Prospectus, Share and Share capital, Cost
Accounting , Introduction to Cost Accounting, Materials, Labour, Overheads, Non-
Integrated Accounts, Methods, Job and Batch, Contract, Operating, Process and
Operation, Standard Costing, Marginal Costing, Budgets and Budgetary Control (Basics)

3.9 Financial Management
Scope and Objectives of Financial Management, Time Value of Money, Financial
Analysis and Planning, Financing Decisions, Types of Financing, Investment Decisions,
Management of working capital

3.4 Income-tax
The Income-tax Act, 1961, Basic concepts, Residential status and scope of total income,
Incomes which do not form part of total income ( Sec 10), 5 Heads of income, Provisions
of Clubbing, Set-off and carry forward of losses, Deductions from gross total income,
Computation of total income and tax payable. Provisions concerning Advance tax and
TDS, Provisions for filing of return of income.

3.4 Auditing and Assurance
Auditing Concepts, Auditing and Assurance Standards, Preparation for an Audit, Internal
Control, Vouching, Verification of Assets and Liabilities, Company Audit, Audit Report,
Special Audits

3.9 Information Technology
Computer software, Data Storage, Retrievals and Data Base Management Systems,
Computer Networks & Network Security, Internet and other technologies, Flowcharts,
Decision Tables, ERP ,SAP.

3¢ Double Entry System & Single Entry System of Accounting
Journal,Ledger Account posting, Subsidiary Book and Cash book & Petty cash book
Accounting , Preparation of Trial Balance and final account

3R Accounting of Not-for-Profit Organizations
Accounts of Non-profit making organisation , Final Account of non-profit making
organisation, Accounting standards applicable to non-profit organisation

3.90 Bank Reconciliation Statement preparation

3.99 Depreciation Accounting

3.93 Preparation of Accounting Documents such as vouchers, cash memo, Invoice etc.
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90 HERTS TRURYS Hx FERoT 9 TR T (FdaTeRoD &7 aa
GHYBE AT~ Uh

[EED] o] Ul | g9l | AT DIAEH | FHUPY wwy
IIQIE,FI 30 30 qIN Ej HY S
' *° *° . S AN | IR gguandt
WM | 900 900 gedl | SISl /ARTS!
SINPE]
SIRJINE ]
.. | AERTE TRURYG B RV T FATADII AT (TAATEROT) & IRIET IRATHHH
q Marathi : (1) ARSI -
IIAHT FTeqAUE, ATHRIRTHT, TR, SO S sreaire TR
=l 9 qrRIYaR I 3ref ST U . o ’
SNEISEIRIENICREICIISI N > e T >
SR T SAATAR S G ST
2 English : () ST
Common Vocabulary, Sentence Structure, | common Vocabulary, Sentence Structure,
Grammar, Use of Idioms and phrases & their | Grammar, Use of Idioms and phrases &
meaning and comprehension of passage. their meaning and comprehension of
passage.
3.9 | Current affairs e TSFTS- SRS qHd AR
Related to World and India
3.2 | General Mental Ability gl araoft
3.3 Geography of Maharashtra- WW‘

Physical geography of Maharashtra, main
Physiographic divisions of Maharashtra,
Climate, Rainfall and temperature, variation
in divisional rainfall, rivers, mountains;
Political divisions, Natural resources — Forest
and minerals, Human and Social Geography-
Population, Migration and impacts of
migration on source and destination, Human
settlements, Slums and their problems

HERTSET XIS (Physical) T3,
& XIAIHD  (Physiographic) fawm,

ST, TST=IHT d A9, IST=aTies
QYR 99w, e, Udd 9 SR,
oty faurr, i dusil- a9 g
Giol, HEdl 9 qEIie Y-
BB (Population), WIGTAR T ST
Source 30T Destination d<Ics RO,
IO T 9 IS, SNUsSYgdl 9 i
e
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JA.3h. | AERTE TRURYG B R T YT AT (TAATEROT) & TRIET STRITTshH
3.8 | History of Maharashtra: AERTCTAT 38~ AMINIG g 3MfeTd
Social and Economic awareness (1885 - f .
1947), the role of the prominent leaders, (qccq_qqx@)-, Hecdleal Al
Impact and role of the education and | TH/¥fHeT, SEINEJE C I RGN
newspapers on the social awareness in pre- | grfdts oI Nf\ldﬁl & gIHEIY g
independence period of India; parallel .
movements in pre-independence period, BlERIE TR /DT, Ta Id
National movements. PIBIIS FAR THADTG I TBdD!, TSI
ELECR
3.4 Indian Constitution HRAI ISTYS]-
F ti f Indi Constituti Th
ormation T Inclan LONSHANON, 1N® 1 goay ofy quR e} omfT Te=m
objectives and principles of preamble to the
Constitution of India, Important articles of | ¥¥d g+ HT “Im—cm g dqed, TS
the _Indiar] constitution / Salient features, Te PR/ 3P QBIW,WE[W
relationship between the center and state, | | | -~ ‘ c
Secular state, fundamental rights and duties, <ide, el 3w, gAd gad 9 B,
Directive  Principles of state policy- | ITogT=a]  §NUMEl HNIS3ldh  dod-
Education, Uniform civil code, Independent PR R ; :
judicial system, Governor, Chief minister, ]%[FAUT, _’
cabinet — role, rights and functions, state | ~ITITGHI, STUTS, FEIHAT
assembly- legislative assembly, legislative | f=friees_ Role, 3MIGR g Eb‘l'f[, I5g
council and their members, rights, functions ) ]
and role, law committees. faefives- faerTea faerTaes 97
qadd, 3 oh X, HF g Role, foeft
KIERS
3.§ | Indian political System- NSEAD K E I
Indian political system ( The Structure, i B S
Rights and Functions), The central and state ( o . g e
legislature,  state  government  and | SIXPNX, Dlsd Jferdews 3T Ty
administration (With Special reference t0 — | gy g 3T (TERTETET ﬁ’fmﬂ—dﬁ)
Maharashtra)
3.9 | District Administration, Rural and Urban | fSTegT U=, ATHYOT 31101 AR ST =idh
Local Government (Maharashtra .
( ) I (RN HERTS, da)
3.L Judicial System Judicial system- | IHSod- :emm’m%ﬁqaﬂ'r, Q—cb—n%rcﬁ
Composition Integrated Judicial System-

functions ; The Role and the rights/power of
the Supreme court and the High court,
Subordinate Courts, The Lokapal and
Lokayukta, Lok Adalat, Judicial system for
the protection of the constitutional orders,
Judicial Activism, Public interest litigation.

RFS®- B, Fared IRTSGT d 3
YRTSIrE! YHDT g PR, A
ATATHY- BB, BB ST BIeh
Y,  Aifqge  arqRme e
HROUR AIHS®, RS FfehIdT,
ST d ATl
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3H.5h.

HERTS, TRARYS B R T YR HaT (TATEROT) J& TRIET SIRITTshd

3R

Right to Information Act 2005

Hifeel PR AfRfIH-300Y

3 .90

Computer and Information Technology —
The role of computer in modern Society, Data
communication, networking and web
technology in the different fields,
cybercrimes and its prevention, Information
technology as a new industry, use of
information technology to get information
about various services and facilities, The
growth of the IT Industry and status in India,
Government Programs i.e. Media Asia lab,
Vidya vahini, Dnyan Vahini, Collective
Information center etc. Issues in the
information technology and its future.

Ui 9 AifRdl dA=E- YD
SIS INICR UL EIETR (EEAMSICRIRI )
Ao &ATd FIUIh AT dIUx, SICl
anfor 99
CHIGIN, WRIR [ 9 TR
gicey, A9 [N WUE ARG
Aifeal  HevaNc! gk YA,
ARATI Alfed] G SR 918 g
AT o, 3T BRI, S ST
qrlfed HAifedl &g goaral, Hifgdl
S SRS geqd 98 9
Higae

o\ oC
DHJ[DP2A, dACdd]

3.99

Economic Reforms and Related Acts

Background, concept of Liberalization,
privatization and Globalization, meaning and
Scope, limits; Economic reforms done by

WTO -

Provisions and Reforms, It's expected impact
on Indian Economy, difficulties and
problems, Act/ Rules related to GST, Sales
Tax, VAT and WTO.

State and central government,

3T GEROT T HRIS-
RIELCIN

STATIHROT Hhed-T g AT 31 3ffor
AT, qITGT, $g 9 o WRTARIS
e JIRON, WTO — d=gal 3T
JIRO , T ARG TR A
uferd uRumw, w1 9 |E,
GST fadwId, VAT, WTO, ScrdrRll
HeefTa wrIs / .

(e} (aY
SEINEA LR LCINNIE SR

3.9

Public Finance

The source of Revenue, Tax, non-tax; public
debt in the central and State; Increase in the
Central and the State Public Expenditure,
Public expenditure reform based budget, zero
budget, the review of the tax reforms in India,
tax reforms done at the State, VAT, increase
in the public debt , Problem related to
growing debts of states, Revenue deficit-
Concept and Controlling measures
Undertaking of the Central and the State and
the Reserve Bank, Revenue reforms in India,

GICSINCACRESCES]

aeqord 9,  cdd,  AlFcdd,

NRAKNS g 9 ARG ATdoI-h

T, g I ST ATol~d &9 dIa,
JMYTRT

3reRidm e,

C o C
SIENIRES d TRV

by, YR

YRS BRYGURN  JATSEl, T
qIcTeaRIes BRYHRUN VAT HATdSi-h
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3H.5h.

HERTS, TRARYS B R T YR HaT (TATEROT) J& TRIET SIRITTshd

The Review on the Central and the State
level.

Ul 918, Ol 3 HR, TSIl
BHOGSTRIYUITET FHRT, ISThN e,
Hheudl, o FRF, &%, W
AT SUhd g Rl 9, YRS
RTSTHIYI YR, b g TSIRRTARIS
3T
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9

TERTS, TRURYE STIRIE T SET a7 (77 HHART ) T&T T8

USIbil AT Uh
USTIpaT TN WIS IS IHTIT -

U7 | e ARG R

30 30 RIS I

Q0 Q0 AR

900 q00 ST /ARTS!

SIEUIE

HERTS TRURYE SEIRIET T SET T (77 HHART ) &I TR JRITHHH

Sr. No

Topic fawg

9

Marathi :

I IS E,  dTdRIRdHl,
TR, TN g ITRIYAR AT 31
JTOT STIART qOT IATITANT 5 T

IR

(1) FRTST:-

AT IEUE, TR, RATHT,
=l g arRyER A 1 ST Suh
SREASHIRICN R IR

English :

Common Vocabulary, Sentence
Structure, Grammar, Use of Idioms and
phrases & their meaning and
comprehension of passage.

(d) ST
Common Vocabulary, Sentence Structure,

Grammar, Use of Idioms and phrases & their
meaning and comprehension of passage.

3.9

Accounting

Accounting Standards, Introduction to Accounting Standards, Overview of Accounting
(Indian AS)
Standard AS 1: Disclosure of Accounting Policies, AS 2: Valuation of Inventories,

AS 3: Cash Flow Statements, AS 6: Depreciation Accounting, AS 7: Construction
Contracts , AS 9: Revenue Recognition, AS 10: Accounting for Fixed Assets, AS 13:
Accounting for Investments, AS 14: Accounting for Amalgamation - Financial statements
of Company- Preparation of financial statements- Cash flow Statement (Profit and Loss
Account, Balance Sheet and Cash Flow Statement)-Profit/Loss prior to incorporation-
Accounting for Bonus Issue, Amalgamation and Reconstruction, Average Due Date and
Account Current, Self-Balancing Ledgers,

Financial Statements of Not-for-Profit Organizations, Accounts from Incomplete
Records, Accounting for Special Transactions

(a) Hire purchase and instalment sale transactions

(b) Investment accounts

(c) Insurance claims for loss of stock and loss of profit. Issues in Partnership Accounts
Accounting in Computerized Environment

IR

Business Laws
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HERTS, TRURYS S@URIET g S@T T (7 HHART ) &I TR ARIHHH

The Indian Contract Act, 1872, The Negotiable Instruments Act, 1881, The Payment of
Bonus Act, 1965, The Employees’ Provident Fund and Miscellaneous Provisions Act,
1952, The Payment of Gratuity Act, 1972

3.3 Company Law
The Companies Act, 2013, Preliminary, Prospectus, Share and Share capital, Cost
Accounting , Introduction to Cost Accounting, Materials, Labour, Overheads, Non-
Integrated Accounts, Methods, Job and Batch, Contract, Operating, Process and
Operation, Standard Costing, Marginal Costing, Budgets and Budgetary Control (Basics)

3.9 Financial Management
Scope and Objectives of Financial Management, Time Value of Money, Financial
Analysis and Planning, Financing Decisions, Types of Financing, Investment Decisions,
Management of working capital

3.4 Income-tax
The Income-tax Act, 1961, Basic concepts, Residential status and scope of total income,
Incomes which do not form part of total income ( Sec 10), 5 Heads of income, Provisions
of Clubbing, Set-off and carry forward of losses, Deductions from gross total income,
Computation of total income and tax payable. Provisions concerning Advance tax and
TDS, Provisions for filing of return of income.

3.4 Auditing and Assurance
Auditing Concepts, Auditing and Assurance Standards, Preparation for an Audit, Internal
Control, Vouching, Verification of Assets and Liabilities, Company Audit, Audit Report,
Special Audits

3.9 Information Technology
Computer software, Data Storage, Retrievals and Data Base Management Systems,
Computer Networks & Network Security, Internet and other technologies, Flowcharts,
Decision Tables, ERP ,SAP.

3¢ Double Entry System & Single Entry System of Accounting
Journal,Ledger Account posting, Subsidiary Book and Cash book & Petty cash book
Accounting , Preparation of Trial Balance and final account

3R Accounting of Not-for-Profit Organizations
Accounts of Non-profit making organisation , Final Account of non-profit making
organisation, Accounting standards applicable to non-profit organisation

3.90 Bank Reconciliation Statement preparation

3.99 Depreciation Accounting

3.93 Preparation of Accounting Documents such as vouchers, cash memo, Invoice etc.
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92 . AERTE; TRURYE X MG g WRIHIG §aT (79 HHART ) T T80
U D T G- U

v U FEICHIER] H1egd BIATEL] | TAbd
ARTST 30 30 IRT! RIS
SPN 20 20 CINE] SUoll g9 99 J
ARG 1YY+ | 900 900 qedr EENIVANEI §
TR shH
AERTS, TRURYS B MERY T TG HaT (79 HHART ) T IRIETT RIRIHH
31.5h. English RTSI:-
q Marathi : SENCIE
AT <>|sq<1.us,qguwvn,ceucmw,%ﬂﬁ SRR TR, SRR S,
g IRIYAR giar A T ITAN T
: 2ol T aragTER I 37 M7 SUIRT J4d
SHIRIENGREICISSN _
IARATARIS TS I
R English : OEPSIE
Common Vocabulary, Sentence | Common Vocabulary, Sentence Structure,
Structure, Grammar, Use of Idioms and | Grammar, Use of Idioms and phrases &
phrases & their meaning and their meaning and comprehension of
comprehension of passage. passage.
3.9 | Current affairs T} TSTATS- ST e AR
Related to World and India
3R General Mental Ability e Aol
3.3 | Geography of Maharashtra- HERTS T ﬂfﬁ?S-
Physical geography of Maharashira, | wewmerey @ rer® (Physical) i1,
main  Physiographic  divisions  of . o
Maharashtra, Climate, Rainfall and | 3°0 SaTIciP (Physiographic) 144,
temperature, variation in divisional | €dTHIT , USTIHTT d dTYHT, YST=Icded
rainfall, rivers, mountains; Political | fqyrgR ge, =M, Udd 9 SR,
d|y|5|ons, Natural resourcc_es—Forest and N R Sl . @ g
minerals, Human and Social Geography- | . N
Population, Migration and impacts of | ST, HITdl d AN 3{TTe3-
migration on source and destination, | BB (Population), WISTIR d M
Hurgllan settlements, Slums and their Source 31T Destination a¥tes TR,
roblems . .
P YV AT 9 die, SNISUSA 9 i
K
3.8 History of Maharashtra : HERTE T SicraT-
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English

AERTS, TRURYS B MERUT T TSI [aT (77 HHART ) T TR ST

HRIST:-

Social and Economic awareness (1885 -
1947), the role of the prominent leaders,
Impact and role of the education and
newspapers on the social awareness in
pre-independence period of India;
parallel movements in pre-independence
period, National movements.

HTHTITE g 3T STFJT (¢ CY-9R81),
AT AT BTH/ DT, Wa=aqd
HRATS AT STRICSS ao T
g Reomren qRom/qfHET, wrdsagd
BIBTIA SAR AHBTH I TSB!, I

JBID!.

3.4

Indian Constitution

Formation of Indian Constitution, The
objectives and principles of preamble to
the Constitution of India, Important
articles of the Indian constitution / Salient
features, relationship between the center
and state, Secular state, fundamental
rights and duties, Directive Principles of
state policy- Education, Uniform civil
code, Independent judicial system,
Governor, Chief minister, cabinet — role,
rights and functions, state assembly-
legislative assembly, legislative council
and their members, rights, functions and
role, law committees.

ARG ST ECHI-

geAl $3M IR ST 3N e
IR AT 4SBT G dd, gedl
TEcdTdl hAd/Sddh AR, he I
Hde, et I, ST g9 9 o,
AT ORUME ANG3Id  dod-
Bl gee REis als, Wad
U 3dl, oIS, &A1 9
HAHS®D- Role, JAMBR I BRI, T
foefives- faum v, faamaRye 9 @
e, AfYeR, HI T Role, A&l
RIERIN

3.&

Indian political System-

Indian political system ( The Structure,
Rights and Functions), The central and
state legislature, state government and
administration (With Special reference to
— Maharashtra)

RTSTH I IO
EIMIATE AT ATBR I BRY) hg
RBR G Y3 (TR {9319 Hed)

3.0

Rural and
Government

District Administration,
Urban Local
(Maharashtra)

ISEEHERIGE R R LRI LRI ESIRED
A (fRY AERTE Ay

3.L

Judicial System :Judicial system-
Composition Integrated Judicial System-
functions ; The Role and the rights/power
of the Supreme court and the High court,
Subordinate Courts, The Lokapal and
Lokayukta, Lok Adalat, Judicial system
for the protection of the constitutional

IHSD- IIHSBA X1, ThIHD

IS ®- B, Fared TG 9 3¢

TG Y- AlhUles, AlhTdd 3] URSIEY

ATHY, Fifgend eI 6707
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English

AERTS, TRURYS B MERUT T TSI [aT (77 HHART ) T TR ST

HRIST:-

orders, Judicial Activism, Public interest
litigation.

HIUR HSS, TSI Alfehadl,
STfed M.

3R

Right to Information Act 2005

Hifeel PR AfRfTIH-300Y

3 .90

Computer and Information
Technology -

The role of computer in modern Society,
Data communication, networking and
web technology in the different fields,
cybercrimes and its  prevention,
Information technology as a new
industry, use of information technology
to get information about various services
and facilities, The growth of the IT
Industry and status in India, Government
Programs i.e. Media Asia lab, Vidya
vahini, Dnyan Vahini, Collective
Information center etc. Issues in the
information technology and its future.

LR CAC I NI EE | CIRED
HATSTH S A0 ! AT, Sa-Tciies
TTdT 8T VBT iR, SIC]
afor 99
Te d
gfode, df9 IarT wuE A
daemar FRERIETT dar g
Aifedl  FevaNe! 8IvIRT - S99,
HRAKNS Hlfed! G SENTE! 918 9
AT o, 3T BRI, S S
qrlfed HAifedl &g goaral, Al
AR SN JS4d 94 9
BIGEE

o\ oC
DHJ[DP2A, dACdd]

CHIAINN,  ATIER TR

3.99

Economic Reforms and Related Acts

Background, concept of Liberalization,
privatization and Globalization, meaning
and Scope, limits; Economic reforms

done by State and central government,

WTO - Provisions and Reforms, It's
expected impact on Indian Economy,
difficulties and problems, Act/ Rules
related to GST, Sales Tax, VAT and
WTO.

3T FEROT T HRIG-

YA, SERIGRU,  GORIHRY,
STATIIGROT HheudT a <arar aref oy
AT, qITGT, $g 9 o WRIARIS
e JIRON, WTO — d=gal 3T
JIRO , T ARG TR A
sufed URumw, 9% 9 |Ew,
GST fawidx, VAT, WTO, SmcrRl
BECISEARCVAREET

3.9

Public Finance

The source of Revenue, Tax, non-tax;
public debt in the central and State;
Increase in the Central and the State
Public Expenditure, Public expenditure
reform based budget, zero budget, the

TSI+ oy a=el

egerd 9|,  Cad,  HiMcdd,
NRAKNS $g 9 IARNS  ATdI-dh
T, theg I IISAT] ATol~1d &9 d1a,
TR

C o\ C
SIENIRES d IR

HERTS, TRURYE a1 4Rl 209¢ T4 T Y URIETT SRITAHH g Uil quziles

Page ¥o of ¥9




AERTS, TRURYS B MERUT T TSI [aT (77 HHART ) T TR ST

3H.sh.

English

HRIST:-

review of the tax reforms in India, tax
reforms done at the State, VAT, increase
in the public debt , Problem related to
growing debts of states, Revenue deficit-
Concept and Controlling measures
Undertaking of the Central and the State
and the Reserve Bank, Revenue reforms
in India, The Review on the Central and
the State level.

RANdles  HRYIRON  JAGMET, 5T
UTdIaR]e HRGYRUT VAT ATdoT-Tdh
FO dqle, JIA1 MU UR, ATl
HOATTRIYOTE] FHRT, ISTHNY JC,
Hheudl, o FRF, &%, W
AT SUhd g Rele 9, IR
RISTHIYI YR, B G ISYRRTIRIS
3N,
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