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The Preliminary Written Test will consist of one paper'

The question paper will be ofthe objective type (multiple choice) comprising 100

qr,"riionr. Full-marks will be 200 for 100 questions of2 marks in each question'

Thc oaocr u ill bc of 2 liours dulation

The course content of the syllabus Ibr the paper will be ofthe DEGRF'E levet'

SYI-Lr\BUS I.'OR TIID WRITTIIN TESI'

Electlical Units, and dimcnsior.ts. Electro magnetism" Magnetic circuits, D.C.
generatols and motors, speed control. Sta|ters. Electrical tneasuring illstruments

- principles of operation and constructiorr

2. MAI'IIEMATICS

function ol a singlc variable: Successive differentiation.
value theorems. Taylor's theorern and Maclaurin's series.
hrdelernrinate forms. Tangent, norntal and curvature.

Rolle's theorem. Mean
Maxima and mininra.

Functious of several variables: Iin.rit and continuitl . Partial dcrivatir'es.
D if-feler:tials. PaL'tial derivatives ol a composite I'unctior.r. Irnplicit function.
.lacobian. Taylor's theorem. Maxima and minima. Lagrange's merhod.

Reimann integration: Detlnition. properties. Fundamcntal thcrorcm of integral
calculus. hlplol'rcr illtegrals. Gartrnter and Beta functions.

Mr,rltiplc integrals: Existence ol intcgr.als (statelnent onll ) Properties of douhle
integlal. Evaluation of dor"rble integral. Change of the ordcr of integration and
change of vpriables.

3 llNGINl,ERIN G MECFIANICS

Laws of coulomb's friction, equiribrium of .igid bocries, principle of virtual work.
applicatio, of friction in machi.cs, propertiis of surf'aies, celltre of mass. and
centre ofgravity, shear force and bending moment diagrams.

Introduction to elasticity, pr.oblents in uni-axial str.ess field.
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Thin-walled heams, unsytttuctrical bcnding, cncrgy principlos' Castigliano's

tlreor.ems, curved beams, thick-walled cyllinrlers unclcr t'aclial pressure Lantc's

cquation, theories of failure'

Wolk-energy principle, momentunl principle. central force tlotion'

:1 PHYSICS

Angular lnomentun and torque. Moment of intertia' Parallel and perpendicular

ax"'s th"o."lt-,. Calculation of moment of intertia ol some common solids'

Rotational dyuamics of a rigid body.

Neu{on-s laN oi Cravitation. Calculation of glavitational licld and potel)tial ol a
spherical distribution of mass. Motion under a central forcc.

Kcplci's l.rrrs

5. TIILIiIvIODYNAIVIICS

6. MATIRIA I-S & N{I-TAI,I O(;I{,API I\'

N4icroscopic & r.nacroscopic viewl.roints in Thct'ntotlyttatnics: Fundallretltal
conscpts ol syslem, oontrol volurne, state, propertles, equilibrium. processes etc.

Zeroellr larv: Survev of units & Dimensions; [orms of cucrgl- aud cnctgl
interact ions. heat & rvork:

ldeal & Iteal Gases: Ecluations ol' state: Complessibilitl l'actor: Ceneraliscd
compressibility chart; First law of Thennodynantics tbr closed systerlls internal
energy;

F irst law of Control Voh"rn.res; Steady flow & unsteady flow applications.

Definitions of I{eat Engine, Heat Pump. Thermal Etliciency. COP; Carnot Cycle.

Second Larv of Therrnodvnaruics; Statements and Corollaries: Entropy; Concept
o1' Rcvcrsibilitv and irreversihil itv.

Scco.d luu' a.al1'sis ol cont'ol Volunrcs: c'onccopt ol' [:]ntrop] Generatior.
Rcr r:rsiblc woLk, availability ct Ir.rever.srbiltty.

T-ds 
. 
relations; Maxwell ecluations; Clapeyron Equation; Clasir-rs_Clapeyron

eq,ation. Joule-Thompson Cocfficie.t; Compressibirity & cxpa,sion co-efricienr.

Unit.cells, packing elficiency and co-orclination number, bonds and bond energ1,.
plastic defbrmation and nechauicaI testir.rg of metallic ntaterials.

Strengthening mechanism, heat tl'eatment of steels, cast iron and carbon steels.
impoftant alloy steels, in.rpor.tarrt non-lerrous alloys.

Contd...l),1--j
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7 STRENGTI] OF MA-I'ERiAI,S

8. FLUID MECHANICS

Properties of fluid, Classification of fluid ideal and real fluids. Newtonian antj
Non-Nelr4onian Fluids. Compressible and Inconrpr.essible lluids.

Steadv and Unstcadv flow. Unil'oml and r.ron-Unilbrm flor.v. Path Iirre. Streanr
line and strcam tubc, One, two and three-dimensional flow. Continuitl. Equatiou-
differenlial and intesrated lorm. Rotational and Irrotational florv. Vortex nrotion.
I arriirrar and Turtrulcnt flolr,.

$

Darcy-Weisbach equation, Moody's diagram. Flow through nor.r-circular ducts.
Minor losses-heat lbsses at sudden expansions, sudden contractions and bends.
I{ead losses in pipes in series arrd parallel, pipe line problems.

Thin pressure vessels, torsion of circular shafls, close-ooilecl helical springs,
stresses in beams due to bcnding and shear.

Deflectio, of bea,.rs, combir.red bending and torsion, concept of erastic stabilit)
with particular reference to buckling of columns. Strain energy.

i,cti,E 6,ir,Dce

tfEaE trraxt}

rr'

Dinrentionail Analvsis. Srmilalitv r'tc. to sink ar.rd DoLrblet

Review oi Irrotational flow, left arouncl syrnmetrical bodies. Specitic speed and

classification of fluid machinery. Dcsign methodology o1'axial and tadial flow
nrachines (pumps and tans1.

Introduolion to design. L-actor of safety, calculation of allowable stress under
various types of loading, stress-concentratron, endurance diagranr and dcsign
criteria.

Rcvicrv of stress calculation in valious situation-direct. berding and torsioual
Ioads and thcir combined cflect.
Buckling
Design oI pin-joint, cotter-joint etc.
Transmission screws.
Screw-joints, pre-loaded bolts, etc"

Rivets and riveted.ioints, etc.
Desigu of weldr.r.rer.rts

Key, Shati and axle.
Belt drive: Flat & V-belt, pulleys.

Coupling: r'igid and flexible.
'loothcd gear drive: Spur. straiglrt. and hclioal tooth

Contd.. .l)i4
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Gcars lbr non-intersecting shalts: Ileval & Hypoid gears. Brakel's aud clutchcs:
Band & shoe brake, friction clutch, jaw clutcl.r and cerrriftigal clutch.

Springs: Tension, compression, torsion and leaf springs.

10. DYN AMICS OF MACIIINF,S

Gyroscopic motion, force analysis of machines-analysis of f1y-wheels &
govemors.

Balancing of rotating and reciprocating masses.
Vibratior.r of sprir.rg-mass systcnls. introduction to vibrations of elastic bodics-
trallsver:se vibration of beams and clitical speed of shafts, Torsional vibration with
mrrltiple discs.

I 1. I,C L]NGINES & GAS TUI{]]INI]

Plinciple o1'wot'king: basic enginc trpcs: contparison oi ail stzrntialcl crclcs: :tir'
c1'clc analysis wit[r valiablc spcciflc hc.ats: jntroduction to firel air cvclc analysis:
actuaI cycles, raep; thermal ellicieucy.

Combustion calculations relatecl to I.C. Engine fuels. Desirable characteristics for'
fr-rels lor I.C. engine.

Mixturc reqr:irer.r.rent lbr S.l. E.ngine: Carbuletion pressure drop-florv relation; lirel
air-ratio; cor.nplete carburetor. Petrol iniection. Ignition system in S.l. Enginc-
Battcry. Magneto, and Electronic ignition system; ignition tinring and spark
advance.

Fuel oil inlcction in C.l. I nginc-r'cr1u iremc'trts: firel injection svstr'n']s: in-ieclion
purnps and noz.zles.

Supercharging I. C.liugine-req u ilcll)cilts; supercharging limits: Tulbochargitlg.
Scavenging ol I.C. Engines-two stroke S.I. and C.l. Engrnes: scavenqinq
pararnetcrs: ideal scavenging pl'occsscs: actual scavenging: scli'etlging pLrlrrps.

12. IUACI.IINE TOOLS

Machine tool design: Fcatures o I' constt uction. fur.tctiot.t arld principlcs involvcrl in
the design of macltine tool elepleuts: lalOtrt of speecls fbr rarious Illacllitrc tool

drives; hydraulic and electric drives; design of gear boxes lor speccl and leed

changes; rigidity and vibration analysis of machine frames; colut.nns. beds and

spindles.

Lconomics of nr.rchinc tool selection: ccortontic tool lil'e

w
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Svllabus 1br the preliminary written Test for recruitment to thc posts of Assistantjngineer (Mechanical/

;i;ffi,) i|..^|"W.ri ii"ri^f public rJealth Engineering Serviies (Mechanical/ Eleotrical).

i) For Assistant Engineer (Electrical);

. The Prelimiirary Written Test will consist of one paper'

The question paper will be of the objective type Qlultiple choice) comprising.l00 questions. Full marks

will be 200 for 100 questions ol2 marks in each question'

ll

The course content olthe syllabus for the paper will be ofthe DEGREE level'

SYI,LABITS FOlt'l'HI,t \\/lLl'|]'EN TI|SI'

1. TINCIIiEEITINGMIJCHANICS:

Elenrcnts of vcctor algcbra, Basic dimension and units. Idealisation in Mechanics. Newton's Laws,

equilibriunt etluatious, lriotional folcos, propertics of surfaces. Elements of vector calculus.

Rectilinear and Curvilinear motion of a particle.

Alen.rberls principle. Methods of momentuur, work, power and energy Mass rloment of inerlia.
rotation of rigid bodics. Energy consideratiou.

7. I'IIYSICS :

Angular momentui^-and torque. Moment of incrtia. Parallel and perpendioular axes theorenr
Calculalion of moment of inertia of some con1n1o11 solids. Rotational tlynamics of a rigid body.

Newton's law of Glavitation. Calculation of gravitational field and potential of a sphcrical
distribution of r.nass. Motion under a ccntral force. Kepler's lau,s.

Relationships among dift'erent elastic constaDts. Bendirrg mon'leut. Cantilevcr problenrs. [ilastic
Plastic and Yisco-clastic behaviour of materials.

3. MATHEMATICS:
-I$allflr "Ec<i,n, 

--,
Rcvicw ol limit, continuity and differentiability. Successive differentiation. Rolle's Theorenr. Mean' value Iheolens.

Lirnit and contir.ruity. l'artial derivatives. Differentials.

Definition and dproperties. Fundamental Theorem of integral calculus.

APPLIED MECHANICS :

Bclt, Pulley and Chain Bodies in rolling contact. Gear Wheels in trains, Epicyclic gear trains. Laws
of machiues etc. Four-bar linkages-velocity analysis (relative velocity method) acceleration analysis-
simple problems.

{
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Stress, Strain, Elasticity, Y.P., Stress-Strain diagram, factor of safety, working stress problems in
direct tension, Compression-statifically determinate cases,, Thermal stresses.

Torsion ofcircular shafls, angle of twist, Torque, power lransnrission shearing lorce and bending
rnoment in beams maxlmunl moment and pt. ot contrallcxture.

5. ELECI'I{ONICS:

Elementary physics of semiconductor matcrials, p-n junction semiconcluctor diode. zcnel diode.
bipoiar junction device-transistor, Field cffect transistors .IFEI' & MOSFE f . Modelling o1'
scnticondttctor devices-diode, junction transistors and field effect transistors-Hybrid. paral'neters.

Bipolar transistor biasing, common-emitter, common base and cofluloll collector configurations.
Iow frequency response of RC coupled conlmon emitter anrplifiers FET biasing, MOSFET biasing.
Transistor power amplifiers, class A, class B and class AB amplifier complimentary symntetry
amplifiers.

Linear microcircuits : Operational amplificrs, ofl'set voltage and cunents, bias currents. conlnlon-
mode rejection ratio. lrequency response, slew rate, uses of operational amplifiers as inverting
summing amplitier, integrator, non-inverting amplilier, ditterential input irlstmr.r.rentation arr-rplitiers
and oscillators.

IC voltage tegulator : A typical industry staudald (e.g.723 oL 11085) and its usc as both dissipativc
and switching regulator, current limiting ordinary lbedback.

i;-i*1,' 01..,*;rr,{l l{c tr I I i Hlt()lt\ :

Review of Laplace Transform. Concept of complex frequency, Circuit elements in transicrlt
'I'ransform equivalent, Laplace transform of impulse and step waveforms.

Solutions of RL, RC, LC and RLC circuits in transient with or without stored encrgy, Concept ol'
natural frequency and damping.

Applications of network theorems, in transient domain. Forn.rulation ol network equations. Sourcc
transforrnatior.rs. Loop variablc analysis and modc variable analysis.

Two port networks, Short circuit Adrnittance parameters, Open circuit Impedar.rce parartleters.
transmission parameters, hybrid parameters, series, cascade and parallel connections of two port
nstworks.

I.,I,IiCTItICAI, I.-\GG. }I..\ I'IiItIALS :

Atomrc sructure of materials energy levels and electronic stales. lllcctlonrc Lllstlnctloo betlvccu
metals. Insulators and intrinsic semiconductors. Interatomic distance, ('ohesive lbrces and energies
Gross electrical a4d thern.ral properties olmatcrials in terms ofcohesive cnclgies.

'7
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States of insulating materials and their applications. Electrical conductivity of metals-Lorents theor'

free electron theory.

AIloys-High resistivity alloys. Thermocouple alloys, Slrainguage alloys'

Seniiconductor : Intrinsic and impurity semiconductor. Acceptors atrtl donor, p-n diodes

transistors. femperature dependence of p-n junction.
itn

tt HYDRAULICS & WATER POWER :

Properties of Fluid and Units; Fluid Statics; Fluid Kinetic; Introduction; ldeal lrluid lflow: Viscou

Fluid Flow; Flow through pipes; Flow Measurements; Momentum equation and Fluid dynarnics.

Fluid Machineries; Reciprocating pumps & Gear Pumps; Centrifugal Pumps.

Elementary Hydrology.

ELECTRICAL MACHINBS:

D.C.Generator : Function of commutator, Commutator and brush systcm. No load operation of d.c

generator; eurf equation.
Excitation s)/stems : Shunt, serics and compouncl excitation. Building up of cl.c. shunt gencrator

D.C.Motor torque equation, Motoring and generating act.ion. Elenrontar) starters for'tnotclrs.

9

Basic principle of opelation of synchronous and Induction machines :

Slip speed and slip ofan induction motor. Single phase a.c. excitation. oscillating field. emf inducec
in a rotating coil in an alternating field. Rotational and speed emfs" Double revolving field. Basic
principle ofoperation of single phase a.c. motors.

Tlansformels - Constl'uctional clctails :

Core materials, winding material and ir.rsulating materials. Core and, coil construction E.N4.F.

equation derivation of core losses and Ieakage reactance. No-load operation, equivalent circuit
,phasor diagram under load,dependence ofcircuit parameters on v and f.
Transformer oil, inhibited oil, dry type transformer, Transformer accessories breather, conservator.
Buchlolz's relay, explosion vent. bushir.rg etc. Diff-elent types of coolir.rg r.r.rethods. Regulation.
etficiencl', all-day ctlicicncy. Parallel opcrzrtion, O.C. and S.C. test-scparation o1'cddy cun'ent and
l.r1'stercsis Ioss.

Stngle-phase auto transformer : Phasordiaoranr. Conrparison of .r,cight, c.:prltcr loss, ctluir.rlcrrt
%inding transtbrmer.

' 10. Porver Planning & Distribution :

Lesal aspects of electricity supply. Electricity acts, rules and codes. Standards lbllowed in power'
. supply. Environmental and safety measllres.

Contd... pr I

A.C.Machincs : Flcqucucy of tlie indur:ed eml. Mechanical and electrical augles. Elemcntarl
winding bonfiguration of three pl.rase nrachines. D.C.Excitation of altemators. 'lhree phasc balatrcet
excitatior.r. Development of rotating magnetic fielcl.
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12.

13.

Technical aspects of electricity supply. Domcstic, Courmelcial and Industrial wiring. estintation of'
main, submain and subcircuit wriring. Ealthing practice. Testing of Installation. Special lighting
connections. Fuse, Stranded conductors. Disconnecting devices. Lightning arrester. Lift, Pump. Air
conditioning-Basic principle of operations safety & control.
PART-ll : Power Distribution : Structure of power system, primary and secondary distribution.
Types of conductors and insulators in distribution system.

FIELD THEORY I

Electrostatics:
Cor.rlomb's Law, Field intensity and potential, Potential gradient, Electric displacement, Gauss Law
(lntegral form) and its applications, clectric images and inversion. Electric dipoles, field and
potenlial, Polarization, Divergence theorenr (gauss law in dift'erential form), Poisson and Laplace's

equations in Cartesian, cylindrical and spheliczrl cooldinates in 2 and i dirnensional ficlds Lrsing

circular and spherical symmetry, Bourrclaly conditior.rs. Electric stress and mechanical foroe on
charges conductor su'laccs, Electrostatic cncrgy. capacitance calcLrlations- er)elg-v transl'cr anrongst
connected capacitors in a system.

Blectromagr.retir.:s
Magnetic field and intcnsity. Magnetic scalar and vector potetltials, Lorentz tbrce. Motorir.rg and

Geneiating principles, F-araday's Law Induced c.m.f. in conductor ancl coils. Ampere's Larv.
Magnetic polarisation. Poisson equations and solution.

NUMERICAL ANALYSIS & COMPI]TER PROGRAMMING :

Nurnerical Analysis : Solution of lineal equations, Gaussior.r elir.r.rination, Matlix invelsion usiug
Gauss-Jordan, Jordan elimination.

Programming : Basic corrcepts and technoltrgv of computer systerl artd systc'nr sollwatc. Cortccpts ol
flow-chart and algorithm, rccurrsion. Overflow and underflow. Program in lortran ancl Pascal

lntroduction to Jata structurcs.

I]LECTRIC POWER TITILISATTON :

Illumination.
Fundamentals of I ight-Radiation and vision, quantities, unrls. stardalds aud mcasurctncnt. Gencrai
classification of lamps : lncandescent, TL and HID lamps\, basic principle of their operation. Lal,n s

of illumination.

Elementary Lighting Design-Deirnitions of design parameters. Basic luurinaries classification ar.rci

their distribution characteristics. Lighting calculations fbr indoor applications.

Lighting circuits-Stafters for fluorescent lamps and ignitors of HID lamps, multiple input of lamp.

Emergency lighting and Stand by power sources-Exterior, Interior, portable on site emergency
I i ghting-storage batteries.

Elecn'ic Welding, resistance welding and equipment for such welding.

Contd.,.p/5
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Lrterpolation: I-agrange. NeMon's forward, backi.vard and divided diffcrence lbnlulas and errors.
Least squale culvc titting. Numcrical ir.rtcgration usino trapezoidal. Sin.rpson's r ule .



POWER SYSTEMS PROTECTION AND SWITCHGEAR:
Analysis asymmetrical faults in power svstem. Series unbalances in powcr syslcm. Fundamenfal
principles of protective lelays, their ploperties antl block diagranrs. Singlc input rclays, ovcrcurrct.tt.
earth fault and over voltage rclays.

/\h

l{.

Motor protection, Different types of pilot protection wire, canier and wireless pilot.

Dilferent lorms ol Switchgears and thcir fi.urctions. Contact rvipe. contact travel and auto reclosing
crrcuit breaker. Po\\'er sysleur lransicrrts.

Different types of circuit breakers-their relative merits and demerits. Specific field of usage. Testing
of circuit breakers

.ir, *+a.iii1f - -r 5,
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