DETAILEDSYLLABUS FOR THE POST OF TRAINING OFFICER {SCHEDULED
TRIBE DEVELOPMENT DEPARTMENT
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__ Modele 1 P—

{reneril Intrmiuﬂhum(gl inuhq,l:kﬂ.::tiﬁﬂlﬂn’umng.ﬁ Mm*ﬂ'
the country. Responsibility of an enginesr in ensunng the sifety of buill encdiroiment. Brief inmoduction o mapor discinfines
of Civil Enginevring ke Transportation Engincering. Suucturi Engineering, Geo-techmical Engineering, Wake:: Resomies
Engineering and Envircnmental Engineering.

Intendwstion v boikdings: Types of buildings, selecuon of sare for buildings. components of & residentizl baildimg 2l ther
funCLhoms

Huilding retes und regulations: Relevance of NBC, KRR & CRZ normis (brief discussion only).

Building ares: Plinth area, buill p area, Moor area, canset area and Moo ansa ratio for a building a= per KBR.

Mpdule 2 g.

BUTVEVIng: Im|m|1un-."~ 0 Jcﬂ.w-:ﬁ and pnnnph:ﬁ

Conatroction medediaks, Conventlonal constroctlon material ivpes. progertics and uses of puikfng matensl. bocks
sl el sand and nmbe

Cemeent conereie; Constituent materials, propéries and mvpes,

Gt}

Skael: Sweel sections el steel reinforcements, types and uses.
Modern constroctivn materials:- Architecuml glass, ceranucs, Plasnzs, composite maerals, themml ami sooastic
insulating miaeriuis, decorstive panels. waterproofing materials. Moder uses of pypsum. pre fabncated buldiag conigosce-
fhred wiscusseom onlyi |
LD E n L
Ivtalde 2 CF ) - K
Barildilayg Constracclion: Fovndsveng: Bearing sageenty of sool {derimism only), functons of foendaiions v = uilos b
g sheg dbried discwesion only) Lond bewring and fmmed sirociures iconcepy oaly;.
Brick musimiy: - Header and streccher Bogd. Engdish bond & Flemich bond rndom rubhie nasonry.
ol and Nooers: - Pascions, gypes; flooring soenal (bred discussion only ).
Busic infrustructure services: MEP, HV AC, elevators, csenlanrs and ramps (Civil Engineering sspeciz anly), rire szfay fos
huilhings,
Groon buildings:- Malerials, energy systems, weter monagement amd environmens for gresn buildings, Toie? discussiin
aplii]
ol -:i
— iviudule 4 (: 5 sl
Analysis of thermodynamie cycles: Carnot, Qoo Dicsel eveles. Dedvniion of efficency of hese cycles, Problems o
cabgilaie hear added, bes repeciec, nel work and efMiciesey. 10 Engisess 1, 31, 2-Soroke, 2-Somoke cngipes. Listing e oars
of different types of IC Engines. Efficiencies of IC Enginesy Defintions only), Alr, Fuei, cooling and lubncasng systzcs o
S an O Bngines, CROT, MPFL Concept of hvbrd engines
Al 5 5 mlh.ﬂ.j
\ Welrigerution: Unit of refrigenstion. reversed Camot cycke COP, vapour compression ¢vele (only description and oo

probigmsk Defnitions of dry. wet & dew poinl emeestores, specific huomidity and relative homidicg. Cocling and
dehwamidificainn, Lwyous of unit and ceniral aiv condifoners.
Dseription about working with shetches oft Beaiprocating pump, Certnfugal purmp, Pelien terbise. Frangs lemise an:! #

E Faplan furhise. Overall efmiciency, Problems on culeolntion of input end outpet power of pumps and oabines [No velociy
tringhes)

"'g \ Deseription whbowt working with sketches of: Belt and Chinin drives, Gear and Gear trains, Single plate clurches.

f M pdride & '{; mﬁ_&}

Manufaciiring Process. Basic description of the manufictunng processes - Sand Casting. Forging, Ralling, Bxiruson al
ihisir appdicarion,

Meta! Joining Processes: List iypes of welding, Deacription with sketches of Are Welding, Soldering and Brazing and ineis
apphicalivengs

Baste Machining operations: Tuming, Drilling, Miliing and Grirding.

Description about warking with block dlagram of: Lathe, Ddlling machine, Milling maching, ONC Machine Princinie o
l AT AR, Ropid and Additive manufaciuring




¥ A

VI(&HICS OF ELECTRICAL AND ELECTRONICS ENGINEERING (30marks) {Annexure-Kiii)

Madule 1

Flementary Concepts of Electric Circuits C‘E voasks ) -
lr_ Elemmentary concepts of DC electrie clrenits: Basic Terminology including voltage, current, power, resistance, cm:

Mumaniang 2 in series and parallel; Curvent and Voltage Division Rules; Capacitors &

tdncwers Vol relutions and energy stored. Ohms Law and Kirchhoffs laws-Problems: Star-delts conversion [resistive

netwofks i y-derivation not required -problems, ”

analysis of DC electric circuits. Mesh current method - Matrix representation - Solution of network equations. Mesle

virltige wisthods-matris representation-selution of network equations by mairix methods. Numerical rroblems.

Bdnafinfe T

Elementary Concepts of Magnetle circuits, Electromupnetic Induction and AC fundamentals CE Wﬁ*ﬁ;
Murgnatic Circuitst Basic Terminology: MMFE, feld strength, flux density, reluctance - comparisnd betwsen electre wnd
nziel i Clrewisis- Series and paralle! magnetic circuits with composite materizle, numerical-problems.

Hlecwwmagmetic {nduction; Faruday's laws, problems, Lene's law- statically induced and dymamically induced =mfs - el
iiduciance and mutual inductance, coelficient of coupling

“lternsting Corrent fondamentals: Generation of altimating voltages-Representation of sinusoidal

bt frspency, oeriod, Average, RMS values snd form factor of waveforms-Numerieal Problems,

Slawinle 3 Plg .5 Th'"ﬂ--“‘ﬁ‘!‘j

At direarity: Phasor representation of sinusoidal quantities. Trignometric, Rectangular, Polar and camplex forms.

Anelysis of siple AC circuits: Purely resistive, inductive & capacitive circuits; Inductive and capacitive reactance. concept
" inpedenee. Average Power Power factor. Analysis of RL, RC and RLC series circuits-active, reactive and Apparen power,
sumple vamserical problems, i

Thres plse AC systems: Generation of three phase voltages: advantages of three phase systems, star and delta conmections
Caalanced saly), relwtion between line 2 phase valtages. line and phase currents- Numerical problems

E'I c’;ﬁm]t
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ielndule & G mu-\b?;'"

ictriductive 1o Seiconductor devices: Evolution of electronics — Vacuum tubes o nano clecironics, Hesisoors,
Capacitors und Inductors (constructional features not required): types, specifications. Standard values, coloe cixling. PN
Junstion diode: Principle of operation, V-1 characteristics, principle of avalanche breakdown, Bipolar Jumctivn

Transistors: PNE and NPN stractures, Principle of operation, relation between current gains in CE. CB and CC, inpaul 2mg
sanput ehasactentstics of common emitier conliguration.

Mustalc 5 --( =1 m-‘l-h )

lissic elerironie circuits and Instrumentation, Rectifiers amd power supplies: Block diagram descripton of & de e
supply. Working of a fuli wave bridge rectifier, capacitor flber (no analysis), working of sumple zener volmge regulator
Amplifiers: Block diagram of Public Address system, Circuit diagram and working of common  enurer (BT coupled)
amplifier with its frequency response, Concept of voltage divider biasing, Electronic Instrumentation: Block diagram of an

o=« i}

S CCINONIC instrumentation system.

Madule 6 QBM-\E—‘J

fntroduction te Communieation Systems: Evolution of communication Eysiems = Telegraphy (o 56,
Radin communication: principle of AM & FM, frequency bands used for various communication systems, block diagram of

super heterodyne receiver, Principle of antenna — rediston from sccelerated charge. Moblle communication: basic
principies of cellular communications, principhe and block diagram of GSM,

——clelanics



PROGRAMING IN C (15 marks) { Annexure-K(iii))

Module 1 t{i Hm.lf.bj

Basics of Computer Hardware and S0 re

Basics of Computer Architeciure: processor, Memory, Inpui& Output devices

Application Software & System soffware: Compilers, inerpreters. High bevel and low level languiges Iniresbuction i
struciured approach 0 programming, Flow chart Algorithms, Pseude code {hubble sor, linear search - wlgnrithrms and
pseudocode)

Module 2 C 5 Mosks )

Program Basics

Basic structnre of C program: Charcler set, Tokens, ldentifiers in C, Variables and Data Types Lonstanis. Consale 10
Crperations. orintf and scanf

(perators and Expressions. Expressions and Arithmetic Operators, Relational and Logical Operators, Conditional operat:
shge of operator, Adsignnent operators and Bitwise Opersors. Operaiors

Precedence ]

Cantrol Flow Statements: If Statement, Switch Statement, Unconditional Branching using goto staltment, While Lesyp, - 0
White Loop, For Loop, Break and Continoe statements.(Simple programs COVENng control flow)

Madube 3 C rdarles
Arm:ﬂ;udﬂﬂnﬁ = j)

Arrayvs Decluration and Initialization, 1-Dimensional Array, 2-Dimensional Array
Siring processing: In buill String handling functions (strlen. strcpy. streat and strcmp, puts, geas) Linear sepreh prcgriom
nunble st program, simple Programs covering srmays and sirings






Module I11

Unit I (1 mark)

Heat and Thermodynamics: Concept of heat and temperature, modes of heat transfer
(conduction, convection and radiation with examples), specific heats, scales of temperature
and their relationship, Thermal Conductivity, Coefficient of Thermal Conductivity, Black
Body, Newton’s Law of Cooling.

Unit II (1 mark)

Semiconductor Physics: Energy bands in solids, classification of materials, intrinsic and
extrinsic semiconductors, P-n junction, junction diode and V- characteristics, Transistor:
description and three terminals, Transistor types- npn and pnp, some electronic applications,

Unit T11 (1 mark)

Fiber Optics: Introduction 1o optical fibres, total internal reflection, light propagation
through fibre, acceptance angle and numerical aperture, fibre types, applications in
telecommunication,

(Total 10 Marks)



Mathematics (15 Marks)

MODULE 1: (3 Marks)
LINEAR ALGEBRA

Determinants and Matrices - Order - Different types of matrices.-Equality, Addition,
Subtraction and multiplication of matrices- transpose- Symmetric and skew symmetric
matrices - Inverse of a matrix.

MODULE 2: (3 Marks)
TRIGONOMETRY

Degree and Radian - Trigonometric ratios-Trigonometric identities- Trigonometric
ratios of standard angles- T-Ratios of Allied angles -Compound Angles- T-Ratios of
multiple and Sub-multiple Angles - Product formulae (Transformation of product to
sum/difference and vice versa).

MODULE 3: (3 Marks)
VECTOR ALGEBRA

Scalar and Vector quantities- Different types of vectors- Addition and Subtraction of
vectors- Position vector- Orthogonal Cartesian axes- Unit vectors- Scalar (dot) product
- Vector (cross) product- application of scalar product and vector product.

MODULE 4: (3 Marks)
DIFFERENTIAL CALCULUS

Limit of functions - Differentiation - Rules of differentiation - Differentiation of function
of a function- Differentiation of implicit functions and parametric equations-
Successive differentiation - Increasing and decreasing functions- Maxima and minima
of a function.

MODULE 5: (3 Marks)
INTEGRAL CALCULUS

Integration- Standard results - Different methods of integration - Definite Integral
-Applications of integration for evaluation of Area and Volume- Differential equations
-Order - Degree - variable separable method - linear differential equation.



