Scheme of P.5.T. for recruitment to the posts of Lecturer in 12 disciplines
(Civil Engineering, Electrical Engineering, Mechanical Engineering, Computer
Science & Technology, Electronics & Telecommunication Engineering,
Electronics & Instrumentation Engineering, Survey Engineering, Physics,
Chemistry, Mathematics, Humanities & Chemical Engineering) for Gowt,
Polytechnics in the W.B.G.5 under the Technical Education & Training
Department scheduled to be held on the 24" February, 2019 in two sessions.

1. Type of Test : MCQ Type

2. Full Marks : 100

3. No. of questions : 100 multiple choice guestions carrying 1 marks each.

There shall be negative marking for each wrong answer @ ¥ mark for

each.

4, Duration of Test : 1 hour 30 minutes.



syllabus for recruitment to the post of Lecturer in Computer Science &
Technology/Computer Software Technology for Government Polytechnics

Digital Logic Design :

Fundamentals of Boolean Algebra

Basic gates & Universal gates

Logic minimization technigues

Difference between combinational & sequential logic
Flip-flops, Counter, Shift register etc.

Circuit theory :

DC circuits ;. linear & non-linear, Kirchoff's law

Impedance and reactance

Superposition theorem, Reciprocity theorem, Thevnin's thearem,
Norton's theorem, Maximum Power Transfer etc.

Basic Electronics :
Elementary semicanductor physics
P-M junction diode, Zener diode,

BIT, FET, MOSFET, CMQOS, Operational amplifiers

Computer Organization & Architecture

Memaory interface, cache memory, wirtual memaory, replacement algorithm,
Arithmetic circuits, Adder, Subtracter, Multiplication, Division

Floating point arithmetic

Input-output interface technigues, OMA, Interrupt.

Pipeline architecture, instruction pipeline, arithmetic pipeline Hazards

RISC & CISC architecture concept

Data Structure

Array, Link list, Stack, Trees, Binary trees, Binary search tree. Tree traversals,
Heap, Sorting & searching techniques and their camplexity analysis, Hashing
technigue

Programming Languages :

Concepts of C and C++ programming including pointers, mallock; callock,
reallog, free etc.
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Mic [s] r & Mi rollers :-

Difference between microprocessor and microcontrollers 8-bit microprocess
(8085 as an example)

Addressing modes, Instruction set, Instruction cyclas, machine eye Interrupts,
DMA, Parallel intertace, Serial interface

Introductary concept of 16 bit processor on 8086

Operating system :

Concepts of synchronization : Semaphore, Critical region, Inter process
communication ete,

Process management ; Different scheduling technigues.

Memory management & File Management

Deadlock detection, prevention and avoidance.

System Seftware:

Assembler, Macros, Loader, Linker etc, concept,

Computer Netwaork :

150/051 stack, Ethernet & Token ring architecture, Errar control mechanisms,
TCP/UDP and sockets, JP{V4), IP[VG) Concept of Hub, Gateway, Switch and
ronter Network security, Cryptography, secret key and public key digital
signature, Firewall etc.

Graph Theory : ;

Grapgh, Multigraph, Degree of a vertex, Path, Cannectivity Complete graph,
Regular graph, Bipartite graph, sparining tree, Kruskal's algorithm, Prim’s
algorithm, euler tour, Hamiltonian graph. Travelling Salesman problem.

Database Design :

E-R diagram, Data flow diagram, Data models: Relational & Hiearchi query
Language, Relational algebra, Fredicate caleulus, Functional dependencies,
MNormal forms INF, 2ZNF, 3NF, BCNF Transaction & concurrency control.

z



Proposed arrangement of questions and Syllabus for Lecturer in

Electronics & Instrumentation Engg

[Noted in the Syllabus Committee meeting held on 29.7.16)

TOPICS
A,
i) Fundamentals of Electronics J
i) Circuit Theary
Hi)y Fundamentals of Instrumentation L 8=12 questions

v} Analog Electronics
v) Digital Electronics

i) Electrical Measurement & Measuring Instruments.
i} Process Insrumentation

iii) Electronic Measuring Instruments

iv] Process Control 8 — 10 guestions
v} Industrial Electronics '
vi) Microprocessor

vil) Analytical Instrumentation

viii) Electronic Communication Fundamentals

i) Optical Instrumentation _
ii) Biomedical Instrumentation | 4 questions

bt g ——
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e Syllabus fm;PElectmnics and
Communication Engineering

Physical Electronics

Crystal structure , Semiconductor Statistics, Semiconductor Physics, Electron

transport,

Computer Programming and Numerical
Analysis

Computer programming, Numerical analvsis,

Circuit Theory

Graph theory, Cireuit elements, Circuit equations, Laplace transforms and
related topics , Transient analysis ., Sinusoidal steady state analysis, Nelwirk

theorems.

Electron Device

Metal-semiconductors Junction, Semiconductor- semiconductor junction,
Breakdown mechanisms in p-n _i;:.ms:u-::nnb, Bipolar transistors, Junction ficld eflect
transistor (JFET), Insulated gate field effect trunsistor (IGFET),  Power
semiconductor devices, Basie optoelectronic devices,
L ne i "“l’*w‘n‘# :
Comipansd ‘#ﬁls, gijact LFA ‘f Mﬁ_a-"r"

i gl me _
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Electromagnetic Theory
Netwn_rlf Synthesis

LC Filter Design, b

Signal Theory & Noise

Introduction, Signal definition, different type of signals, Basis functionand
conecept of generalized Fourier series, Sources of noise Noise calculations,
Mathematical representation of noise,

Dig_i[::_i_l logic Circults

Sequential Cireits flip-flops SRJK, Dand T, Regisiers, Counters, Interfuce

crrcuils.

Analng_(lircuits-l

Digde Circuits, BIT Circuits, Regulated Power supply, FET Circuils; OPAMP

Circuits, Feedback amplifier Circuits,

Analog Circuits-II




ircuits & Systems

reuits, Fault detection 4 and loca
5, ﬁnlthLLL

f)igital C

nd synthesis of sequential €ir
| system design,

tMIUBLL

Analysis a
~:n|.11hit1.11.|.crn..|.1 circuits, Digital
clor Memoty,

Timing cireuit

circuits, Eumimndu

munication Systems

ar sy siems, Amplitude modulation, I requency

Jlation, Radio receiver. Swskem

nes and Wwaveguides

Analog Com

155101 through line

Signal transt
oS caleulaton,

and phasc modulation, Dremed:

Tranﬁmi-ssmn !

Micro Processors and Micrm:untmllers

Control Engineering,

Digital Communication Systems

on, ¥ orinatting in kase hand {ransmission iechniques. Digital

Signal detect

adulation technigues, Information theory and codin,

iTh

Antennas & Pro pagﬂtiun

Anienna, Propagation,



1C Technology
Crystal growth techniques and wafer preparation,

Computer Organization and Architecture

I(Z_Design

|piroduction Discrete and Inte
lements, FPGA Design and Architecture.

grated Circuit, YVHDL and VERILEWS Basic

language e
nication Switching Systems

sonant transier method,

Commu

Circuit switching, 3 stage matrix switching, re
interchange techniyue limitation, Digital space gwitching

Time slot
iching nelwork, Trattic

Time space time ewitch , Distributed swi

gngineerng,

_ngita_l Signal Processing

Signal and Systems, Sequences, LTI Systems, Fast i=a:-uri::r"|'mn:~'.1'nm1., Pypical

DSk Hardwaore,
Digital Control Systems

7 -transforms




Instrumentation and Measurements

Classification of transducers, Digital instruments, CRO, measurement of voltage

frequency and phase, Pulse measurement,

Computer Communication Networks
VLSI Design

CMOS circuit design

Microwave Hngineering

Microwave passive components and
subsystem

Microwave Sources



%
Microwave Measurement

Wireless Communication Systems

Optical Fiber Communication
Embedded Systems

;@dvanced Electron D_E-vice |

Optoclectronic and Display Devices,
High Frequency Devices

Quantum devices

Regulated power supply, SMPS Silicon Controlled rectifier, Single phase,
Polyphase, Triggering Circuits, D.C. Motor control, PLC, TRIAC, Power F
Inverters using SCRs, UPS, Industrial timer circuits, Induction and Diclect

heating ,




(}_pt_ical Networks

X
SONET/SDH- multiplexing.

Advanced Mobile Communications

Modulation technigues in wireless communications,
GSM, GPRS, 3G UMTS,
Wireless LAN, IEEE 80211, WiMAX standard.

Mabil 1P, MIP, agent Advertisement and discovery, Tunneling, Encapsulativ

Reverse Tunneling , MIP vO.

Monolithic Microwave Integrated
Circuits

Rader & Navigation. st

Satellite Communication, Digital Imag
Processing.




£ ECTRICAL ENGINEERING :

Paper -1

Electrical Circuits and Metwork :

CcLit companents, netwark Giapig, Kok, R¥L

Circuit anatyese mathans - nodal analysis/mesh analysis, basic network theorems ang applications.

Transient analysis : AL, RC &t RUC CincLifs,

s scicial Sleady state analvsis, esiant circuits and npphﬁl‘lmﬂ-

Cosipsed circuits and appicalsons.
Balangoed 3-phase oreuits.
Two-port nebworks.

Signals & Systems

Representation of continudds-Line dnd discrefe-time signals & systoms, Analyss of signals & systems iy

Laptace Transfarm and 2 Trarstorm, Poles & Zerpes, Fourer Transform, Sampling and Reconstrection of

Eignak, analysis of dscrate time signals by OFT and FFT,

Field Theory &

Electiic Field : Gauss's Integral Law, Electric Dipole Fields, Bectric Polanraton and |ts relatinn to the

Permittivity of Di-electne media. Gauss's Law in diflerentsal form. Posson's and Laplace Equatons in

differant co-ordinates, Enemy stored i Ekscing Fiskd,

Magnetic Field | Amgare's Law and Biot-Savart's Law, Faraday's Law.af Electromagnatic Induction, Seil &
Mutual [nductance, Emengy in Magnetic Feeld, Fosos dué to Magnetic Feld,

Macwell's sguations, Wave propagation e bowunded miedia, Boundary Conglitions.  Aeflecticn and
Refraction of Plane Waves, Distributed Paramater crouits

Analeg & Digital Elecirdnics -

Characteristics and equivaiant circuits dlarge and smali-signul) of Dide, BIT, JFET and MOSFET
Diode circuns @ Clipping, a:faml:llnq and ractifiars,

Baasirg and bias stability of 23T

Ampdifuers - Single aod muli-stage, different@al, operational, feed-Brack and power.

OPAMP crcuits, Active Filbers

Sinusgicial osclistor : iransistor and QPAMP configuratbiond.

Funchion genesatars and wave-shaping clrcuits

Bootean aloebra, mumrmizanon of Boplean functions; bogic T ==

Rigital 1€ families {TTLMOS, CHMOE).

{',nmb:natil:rr{al circuits | Arthmietic circuits,; code converters, multi plesers and decoders
Sequential circuits © tatches and Mip-fiops, caunters and shift-registess

Comparators, bimers, multivibrators

Samgle and hadd crousts, ADCS and DA

Semiconducton rmemores,

Logic implermentation useng MUK | DMUX and pregramrabiz devices (ROM. FLA, FRGAY

Measurement and Instrumentation :

Frees anmbesis  messirseent ol Gurént, voltage, power, energy, power-factor, resstin




inductance, capacitance and fraquentcy, beidae measarement, Use of LT and FT.
Elactronic measyring nstruments | mulumeter, CRO, digital woltmeter, frequescy counter, Q-metes

Transduiérs - Thermooseple, therrmistor, RTD. LWOT, stram-gauge, pign-plectric Crysial. s
transOwCErs N miesurements of ron-slectrical fuantities,

Digha Boquisiting sysherms,
Control Systam :

Eierients of control systems, blod-gixgram reprasentation, Crpea- R
B closed-lpap systems, principhes and 2ppicalions af fead-hack.

LT &ystams : thme-dnrrain and transiormi-domain analyss,

stahility - ROuL Hurwitz cnieron, root locl, Nyguist's crivérion, Bode plots
Basign ol lead-1a0 CoMpEnsalons.

i’rupt-rhu:_al, Pl PID controlers.

ﬁtpm-\r&mhle reprasantation antl analvsn of control syslEmS:

Principles of gescralg-conkmol s.wstnm..

Microprocessors and Microcontrollers

Micropmcassor architecture, Addresy/Data asnd Control lines, Timing Diagramy, ADernot Re

Interragt mechanism iharciware/sofbware ), Memury interfacing, /0 intertacing, programmable Per
devicas, Mierocontrgiens. and Erpedied Processors - itE architectyre,

Pager— 11 |

Electrical Machines |

Princinles of electromechanical energy conversion - Torgue afd emi in reEtng machines

pC machines | Charaoenslics and performance analyes, starting and speed-control of Mmotors
TransforTers | principlas of pperabsnn, STaYSE, reguiation, EffiCEncy: J-phase transharmiers

F.phisse induction machmes snd Sy NCRroncuas machiy . haractaristics, parformance analysis,
spead control and Draking

Special maghines | Sieppar motors, Brushiess Do actors, PEATRANENT MagHeL rciors, wid
iAducton motors, AC Series motors

Power Etnl.‘t:lll'l:lﬂ & Electric Drives !

Semi-canductor paiver dewvices = dode, transietor, Hhyriskar, e, GT0 and Power MOSFE
ehararterisic and prnciples af operatan,

Dinde rectMiers, phase contro Fectifers, triggering CiFtUls-
Pridge comvertant: tuiig-cantrolied and half-oonirolled
Principles af choppers and Inverters.

Basic concapts of speed control af de and as motor drives:

Linesr powet supplies and SMPS

Power Systems and Frotection i

Consruckion and parameters of overhead tnes and yndergrosnd cables, Tand T mpae
principlgs of active and reactive power tranzler, far uhil rEprEsenLatian, joad flove analysis,
voltage, activg-and reschive. power, frequency contral, teskne cantrol, Gconomis CoeraLan
gymmetrical and ungyrmmetrical fowits

Concept of power systent stability rator angle Sabilty. and voltage statulity, Swing equabar,
Critgron.

Lne compensation, Siatic VAR syswem, pasic confegpts af HYOC transimission ard |
Transmidsion Sysiem [FALTE)

Pomer gystem protection | pnnoples ol cwercurment, differential and gistance protecticn, k
bres, tramaformers; busbars and generators,




Circult breaker ; prnopkes of current antemuphon and ar quenching, restriling voltage, iriaking Eaparity
end breaking capacity, different types of circuit breaears,

[t roductsn b energy cantiol centre - SCADMand RTUs,

DisTriBution Sysbem ¢ padial ard ringmain systems, calcutation of wiitage dnog

Analog & Digital Communication |
Signabs and Spectia! properties of Signals and Noise.
Power Spectral Density and Autocorrelstion, Random Signats, Random Process
Ansiag modulation Techniques ; AM, FM and PM
Pulse Amplitude modulation and digital communication @ PAM, Delta, ASK, FSK, PSK, MSK

Perigrmance of eammunication systems corrupted by Homse :© signal-to-noise ratic, CfT rabe

L

Energy Sources :
present Blectrical Power Sconano of West Bengal b India [Generaben B UTilisatson)
Main components of Thiermal and Hydel Power Plant

Basic theory of small Hydiopower, Sofar (thermal and photoealtaic], Wing & Bio-energy and othim
renewable sources.

ol ubon from erergy Shurces,
Enargy Conservation i Slorsde

Energy Managamant and sudid.

Electrical Utilisation & INumination Engineering :

Ehertric heating. Resictance, Arc & [ndiction Fumaces - Basic grnoples and application, Dhelectns Heanng
- principles & appicaton,

Radimeatrs and Fhotomsing queu‘ntll:les\. Laws of [lurmiratian, Pootomeiny.
Lamps ¢ incandescant, dischamge and solid- state tyoes, ther efficacies, features and AFPECATIONE,

Megnetic choke and gl starter mperaton 0 TL circwt. Differerce Defween alectrms arnd magnetis
ballass &

Lumingire - B fufcTans

General Indoor lightsig dasign by Lumen method.

GEOGRAFHY :

Faper - 1.

PRINCIPLES OF GEDGRAPHY (GROUP 4 PHYSICAL GEDGRAPHY)

Geamorphology
Mature and camposition of sant's crust; Structure of earth's interier] Ongin, chistripition
and permanency of Continents and Ocean Basing; Theorigs of iwostasy, combnenial drift,
and plate tectonics: Earth mowements - types and effects: Fundamental concepts in
geomorphology; Gradational processes - weathering and masswasting, Landfarms due 16
Auvial, glacial, aeclian, coastal and karst processes: Evolution of landscaps - cyclic and
non=cyclic medels; Gubal hedrolagical Cyile

Clhmatology.
Atmosphers « pature; Composition and structure; Elements and fackors uf weabtheor arkd
climate, Insafation and Heal-budget: General circulation of winds, Jet SCracids okl
Monsoons,  Condensation and Preciptation, AjFmass and Fronts Tropkcal and Extss
tropcal cyclanes; Thunderstorm and tarnado; Climatid classificaton principdes | and
spplcanont Keppan, Tharntwaite, Trewarhal! Giobal climatic changes.

Cocoanography
Origin of continenks and ooean basing; Bottom topography of ocean Lasins, [ndan, Pecill
f Adantic Clceans; Mature, ongin and charscieristics of continertal shelves and siopes,
subrmarine canyans and corat reefs and atolls; Ocean corrants: indian, PFacific and Atlaritic
ackans, Physical and Chemicaél properties of ocean water! temperatura, salimily s
density; TS Disgram and Watermass, Ocean Deposits; Manne Resources,

Page 31 ol 55
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LYLLABUS FOR PRILIMINARY SCREENING TES

3.

|

UNDER THE TECHNICAL EDUCATION & TRAINING DEPARTMENT

ELECTRICAL TECHNOLOGY

rlectrical Units, and dimensions. Electro magnetism.
Magnetiec _eircuits, D.C.genecators and mobors, apeed
control.. Starters. Electrical measuring inetruments-—
principles of aperation and construction.

MATHE g

runctlon of a single variable: Succoesnive diffarantiation.
®olle's theorem. Hean value theorcms. Tayler's thecrem and
Maclaurin's series. Maxima and minima. fndeterminate
forms. Tangent, normal and curvatuare.

Functions of several wariables; limit and continuity-
Partial derivatives. Differentials. Partial derivativen nk

‘a  composite. Function. implicit function. Jassbian.

Taylor's theorem. Maxima and minima. Lagrange'ns method -

Reimann integraticon 1 Dafinition, PrdpertimB. Fundamental
theorem of integral calculus. Tmproper ipntesgrals.: Gamma
and Beta functions.

Maltiple 1nteqraﬂﬁ : Existenre of integrals istatenant
only) Properties of double integral. Evaluation of double
jntegral. Change of the erder of integration and chonge of
variables .

ENGIHEERING MECHANICS

Lawes of Coulomb's friction, equilibrium of rigid bodies
princlple of wirtual worhk, application of friction in
machines, proparties of surfaces, centre af mass, and

centre of gravity, shear force and bendlng MomEn L
diagrams.

Introduction to elasticity, problems in uni-exial strafs
Eield.

Thin-walled beans, unsymmetrical bending. energy
prineiples, Gastigliena's theorems, curved beams, thicks
walled cyclinders under radial pressure. Lame’s o bt
theories of. failure.

work-ecnecqy principle, momentum principle, central force
motion. P T 0

r EOR RECRUITMENT TO THE POST OF LECTURER I
MECHANICAL ENGINEERING FOR GOVT. POLYTECHNICS IN THE WB.GS.
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PHYSICS

Angular momentum and topguae. Moment of inertio. Parallel
and perpendicular axes theorem. Calculation of moment of
jpertia of some Ccommon solids. Rotational dynamics of a
rigid bhody.

Newton's law of Gravitation. Caleulation of gravitational
field and potential of a spherical digtribution of mMaBE.
Motion under a central foree.
KEepler's lawd.

THERMODY MAMICS

Microncopic & Macroacopic viewpoints in Phermody nAmLCS
Fundamental concepts of system, control voluma, BLatae,
properties, pqOiklibrium, processes oto, garnelh Lawi

survey of units & pimensions; Forms of enecgy and anergy
interactions, heat & work;

1deal & H.“I GRREH | Eguations of state; Cmprﬂlﬂj-hilitf
Factori Generaliscd compressibility charkg riret Law of
Thermodynamies for closed systems internal enecdy:

First Law for Contral Volumes; Steady [low & uynateady Tlow
applications.

nafinitiona of Heat Engine. Heat Pump. rhermal Efficiency.

necond Law of Thermodynamics; Statements and Corollaries;
Entropy; Concept of peversibllity and irraversibility.

second Law analysis of Contral Volumes; rencept of ENtTopy
Ceneration. Reversible oEk availability &
Jjrreversibility.

p-d5 relations; Maxwell equations; Clapeyron Equationi
Clagslus—-ClapeyEon egeation, Joule-Thompson coefflcient;
Compressibility & expansion co-sfficient.

(ATERTALS B METAL TBRARHY

Unit cells, packing pfificiency and co-ordination numbar,
hands and bond eneryy, plastic deformation and mechanieal
tepting of metallie materiale.

strengthening mechanism, heat irsatmant of stesls cast
iron and carbon steels, important alloy steels. important
non—ferrous alloys.

STRENGTH OF MATERIALS

Thin pressune vegsels, korsion of clroular ghafts,
aloge=colled hellcal springs, &stresdas in peams due Lo
hending and shear. f

neflection of beams, sombind bending and forsion, conceps
of elastic stability with particular referance o buckling
of columns. Strain energy.

Per o1 14 Y
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DYNANICS OF MACHINES (CONTD.)

vibration of spring-mass EySLERS, {ntroduction O
vibratione of elastic bodies-transverae vibration of
poama and critical gpoed of shafts, Torsional vibration
with multiple discs-

T.C. EMGIMNES & GAB TURBIHE

pPrinciple of working) bapic engine types: comparison of
alr standard cycles; alr, cycle analysis with yvariable
specific hests; introduction to fuel air sycle analysis;
actual eycles, map: thermal elfficiency.

Combust ion calculations relabod +to 1.C.Engine fusls.
Degsirable .wharacteristics for fuels for I.C.angine.

Mixture reguirement for S.I.Engine; carburetion presuce
drop—£low tElhti-:;“"ll fual air-ratio:; complet® carburetors
patrol injection. Ignition system im g.1.Engine-Battelry.
Magnebo, and Electronic ignition systems; ignition timing
and spark advanode.

Fuel o©il injection in £.T.Engine-regquirements; fuel
injection systems; injection pumps and nozzals.

supercharging I.C0.Engine-reguiroments] superchacglng
limits; Turbocharging. S5cavenging of 1.C.Englnea-twa
stroke S.I. and C.1.Engines; scavanglng parametersi ideal
goavenging processes) actual soavengingi scavenging
PuUmps -

EEIHE ToOLE

Machine tool design 7 Featurea af copstruction, function
and principles involved in the design of machine tool
slements : layout of speadse for varlpus machine kool
drives; hydraulic and electrlc deives; design of gear
boxes for speed and feed changes; rigidiey and vibration
analysis of machine frames: columns, beds and spindles -

Economics of machine tool gelaction t epconemic tool 1ife.



Enginsering for covt., Polytechnics in West
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syllalus for recruitment to the post of lecturar in civil

Thunfy and ﬁuaign of Strugtures:
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(L} seollid Mechanios - properties of rr,u.t.q:iﬂ__l, ‘Hahr'a
cirela of stresg-stpain, plain’ atreas & otrain,
combined stress, Elastle thecries of failure,
simple bendihg, shesr, torsion of clrcular and
rectangular sections, columns gnd struks, moving
loada and. influance lines for shear foree &and

bending moment” for-simple and contipucus beams and
E:'ﬂ'mﬂﬂl 1 : : o X B Rl

Jlii)Scructural Analysls = Analyais of deterainate
L Skructuras.  Different methods of- analysis of:
‘Andeterminate structures - moment' distrlbution,
slope=deflectlon, column analogy, straln enercgy
Cmgthod, three moment theorem, Muller’ preslag -
Principle and epplication, etoc,  Analysls of deter=
' mlnnﬂu.andﬁindugﬂ;miuﬂqe'u:uhea. e '

Steel Design - (Deaign of Etauf-suruupurna} £=
" LR iy

principle 0f workipg stress method, Design of all types
of connectlon, Slmple members, Bullt up sections and
tramea, Design of - rpdustrial structures and Multiscoried
Eramea,  Design of steal bridges and tanks of differant
types, Dasign of tubular structurea, codal provisions for
design of all those stael structures {ncluding foundation.

Princlple of ultimate Lload daaLgn;_pléutla (lasign of con=
tinucua frames and portals. X5k Py

Deslgn Dfﬁﬂq;ﬁﬁﬂrqéq_qnnggﬂtﬂ dnd Hagqpary'ﬂtruq;urua =
Limic ptate mathod of design. codal provisions for design.
Working stress method of design. ‘Conorete pix design &
Qualicy control.< pPrinciples of preatressed concrete deslign,

macerials, methods of prestressing, losses in prestressing.
anchorages. Deaign of Brick masonry as per I.S. codes.

I'.:ﬂntd.. P ip.i'f:

pengal General Service.
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?luiﬂ Mechanica and Hydraullcs

Fluid properties and definitions, Flow kinemailcs, continui’
momen tum and enargy equations applicable o fiuid flow,

o rasulits theoresm, flow through condaits, Elow thoough opan
channels, Hydraulic jump, flow through pipes and lopaes in
pipe flows, slphons, pipe network, forces in pipe ends,
hydraulie energy grade lij_mas, water hanmer,. V18cosity, deti-
nition of ideal flui d.

-
111, 'Soil Mechanics and Fgundation In neerind i= AL

Iv.

Ve

(1) "Properties of solls, clasel fleations and interrelation-
| ship; definitlons of temms used; poil tasting in lebora-
tory and ine-situ; wompaction behavioUr, methods of
compaction end thedr cholce permeabl i ty and sespage,

' flow nety, flow under hydrauli e structurs, up i £t and
gulcksand condl Hon inverted filters, union fined and
&l rect shear atress, trl axinl test, sheanring resiotanos,

., Earth pressure thfories, stability of slepes; compressi-
bility and wneslldation, Theories of ecngo L datien,

- pressure distribution in soils, soll atalilization, soil
exploration and penetration tests, pore water pressure,

{2) Types of fwundation, selection criteria, bearlng capacl by
settlement, laboratory.eand fleld Lests, cadal provisions
in all types of foundation including testing of plles
atc, Typwes of piles and thelx design ancd layout;
¥oundations on expansive aolls, gwalling and its preven-
tion, Deslon of retaining walls, wells, gheet pllea and
caissons, helnforced sarth technigue and lta use,

Sucveying :-

claspl fication of surveys, acaleag, ACCUIACY) plessurement of
dl stences-by dlrect and indirect methods, cptical and
electmmnic devices, Measurement of directions, prigmatic

QoM &85, lacal attractlonsg Theo do L1 tes-LtYp 28, Measursnent
of alevations, trignometric levelling, con tours, Establlah-
ment of ‘contrml by vriangulations- and traversing, Heasurement
and adjustment of nbservation, Gmputation of mocdlnates;
rrrors and thelir mrrections of measurenent of length, bearin
horlizontal and vertical angles and levelling cperation,

h rreatisn due to refraction and curvatilieds, Mep preparation
by plane tabling and pho to gramnetcy) Field astronomy, concep t
of global posttioning systen; Relote genglng oncepts, MED
substitutes; Settlng out dlrections and grade:d; typas o f |
sirves, setting out of cucves and axcavation iines for
building foundation. ' :

enatriection Materlals, practices, Plennlng and Manageme=nt t-

(1) Building Materlals specl fl catipns, tests, uses and cmda
provisions.

(2) @nereta technology - Cement its pgpecti.es, olassifics
tion and specification - Provisions in 1,5.cbde, PID-
pecties of marse mad fine aggregates - provisions in

1.8.mde, cncrete mix design, Labo rato £y concreta, |
neady mixed mncrete, fiald tests or quinld £y conctrm 1
of concrete, mnereting Eq'dipmmtﬂ'

man tds .. -aD/S 3
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~ Frehwmoving machinerles and pile driving equipments.

construction planning and management.--Bar chack,-lipked bar .
chart, work bradk down structures, Activity-op-arroW diagrams,
critical path, probabllistic actlvity durﬂtlunﬁ,?ﬁ?nnthhaaad
network, 'PERT Hetwork, ' Time Cost. study, ‘grashing, Resource

/  allocation, Rescheduling of conatructlon programme.

3 vantley surve 1ng;.Hﬂthnﬂa of valuation, pricing and measure=
| g Eﬂnn ﬁErHErHﬂJ?Ruﬂlmﬂntl of legal and technical aspecta of
englneering contragis. ; i
) y nd o L il i -

i Ty - B

¥I. Highway Enqln&erlnﬁ‘including Traffic Engg. | e

Planning of Highway systems, its classlfication, bbjects and |
principles, Geomatric design of highway alignment, gradientcs,
super-elevation, camber, sight distances, eto.. Horlzontal )
and vertical gurves, Transitlon curves, grade aapurahlﬁna;
Seggregation of traffic and intersection deslgn.: Materials of
highway conskructlon ita propertles-and tests, Subgrade and
pavement components, Typea of pavements & Road dralnage.
pripngiplea of nighway £inancing. Design of pavements, evalua=
tion of pavement fallura and strengthening! - conatructlon
methods and quallty control medsures for 'highway. embankmant,
subgrade, pavement courses and oituminoys: surfacings. Elemants
af Deaign and construction of highway -'Bridges-and culvercs
inaluding thelir maintenance.: Princl 1ea-u£'transﬁarat1nn'
“planning; Ecrecasting:techniques, ﬂr?gln and destlination scudy)
Highway capacity; "Aftecfial routes; one-way roads- and bye-pass
roads; Ribbon developmenkt; ~Traffic ‘control devices; . .Trafflc
study and. parking survays, ‘speed, volume and deléy studlies;
Accldent charactariscicay Traffic signpal; Trafflc projectlion
fagcor, : : ;

VII. WATER RESOURCES ENOINEERING

(1) HydruquIf—'Hyd:ulubin érnla, Maasuremenkts,. Computations
and statisclcs; Run'off and stream flow, Measwuring technigues
and ‘computations; Hydrographs, Computatlons énd interpre=

tation; ground Hitﬂt.fE%tha$LuanMgauugﬁnﬂntﬁ.Lﬂharﬂﬂbﬂrlﬂ-
tlos. gl L b : s ) ;

(2] erigqtiuh Englneecing = Types of lrrigatlon aystema and
thelir detall description, acil-waker-crop relationshipy
Types of solls; water regulrement of cropsj Delta’and duty.

Classlflcation of rivers; River Regime Theory; Effects of
dama on river reglme; River training works.

Irrigation channels; Deslgn principles of irrigation canals,
brainage channels and Navigatlon canals; gapal liolngs;
canal outlets, ;

Water lngqinq and salt efflorenscence, land reclamation.

{3} Hydraulle strusktures - Storage Resecvolrs; Differsnt types
of dams and thelr design principles; welrs,barrages dnd
thair design principles; spillways,” Energy dissipation
by hydraylic jump: different types of energy dissipatlon.
Headworks; cross dralnage works; ralls and Regulatora.

I'_'Gnl.lllq LI ] Fp.i"r"l
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- (13} Warer supE kY EnanaPanq &

nager usgs! quanelty raquiremanta ﬂﬂﬂihlﬂi“ﬂhif g kLS
souraes Of water, ground Wakel h-pd-l'l:mi-i-i‘-l.': nﬂﬂlﬂpnﬂnt
of surface SOULCET nnnarwnir vnlqmn.'iranﬂnﬁﬂﬂiﬂﬂ of

wanet

L]
Traatmen of watert!? 1gal £l@ —shaets fok ur and
rouf yrces: B aptation nd \gooulés
glon, letrntLun, inLnEanbuun. nardnass d hamLcal
goftenlogi iments of Ion axonandel! e rucé
water 2 1y end removal of 1E9T. senl nd palinlty

aaCvice reas irs, and I cakes £9F b A4 ‘rura wacer

suppry
(2} Han;er-ﬂatﬂ: {peering
. Lracy Wastek Water an srormdate n oEE 8 guanti=Y

astimasion, warage ‘8y® nmn' nd tfudnsh;n lngtpla |
gawer cond uotian mﬂ;arLﬁlqr'ibruuhu al! desigh of sewar!
ggwWwel appur-en ;G acperk clca domeatlic aowWad®i
Typloal £ low-aneets for primar Y atment
pesign prk ples 9f soreen; fe-ra yal,andrmanhﬂtiﬂna
alo-filtexr nuuiwﬁﬁgd”aluﬂg- roces .”nﬁ_ﬁnpﬁlﬂ-ﬁﬂﬁk*
glemaentd Lnauanrlarfaaugqé"anﬂ Lii-nréaﬂmgnhgfﬂural

ganitatiad {vs princlples and,p:héttnaa.h

() EnerunmEnLaL pnllutLﬂn and contgol =

acmospneris pollucion - Types of anLubﬂnts.-ﬂamural @
m@n—mada gources, gffactd of  aif pnllutlun,-unit-awa:f
pudiments of generel mathods? glements of nolse pollul

Gﬂumuﬂlty aolid wasbed] gougcea uuanﬁLuy ar.d eharadt
eles. mathods of dinpnanl, feuss and gyclings

wakel qualiiv1nanagawﬂnt; guality cgitarid for majer
of waker; applied lﬁraim.aaqitaglan. AR, :

|
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e odiver o Survey Engg.

—

* Measurement of distance

¢ Chain Surveying

e Compass & Chain Surveying

* Theodolite and Compass Traversing
¢ Plane table surveying

¢ Computation of area & Volume

e Levelling & contouring

¢ Trigonmetrical leveling

¢ Tacheometric Surveying

e Setting out Curves & Building

¢ Basic Principle of remote sensing & Photogrametry

¢ Special Instruments



c WEST DENGATL

Syllabus for cecruitment to the post of lecturer in

Physica-£or-Covks Polytechnics in West Dengel Geporal Servicae.

SYLLABUS

Claswieal Mechunicy ¢

Meaton's lnws of motion; Mechanics of s vingle paniols; Rotatiensl Meticn; Groviation.

Geners) Poajuerties ol nalier

Flasliciy; Surface Togrwicwn; Wismaaiiy

Yibrnckans snd Waves i -
Simeke Hamscalc Motions General W Egimtion: Wisrmiom of Srings

Kieslic theory ol gases; Buthing o) Siale; Hrmsiiian P

Thernuilyrnasmdcs I

Fist ond Ascond Liws Enimpy, Thennndynamic Fenctions

(pies H

Ugmteirical Uplicx; #ye phoces physail aptics Interiierer:: Difimclion, mealng power, podarisaiion.

Eleetricily sl Mgt

Felupnetio effects of cuments
Waryang oumedis
Allemaling pETenl
Llestrunics

F m dusthong, Sy snd waes

Kladwin Plpaics

Baliry Ih-:f.lh-

MR o pa i il
E-rupm, Moselers | aws, By scflicion
Radin-activite, ulpha, b, EEMITE s
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SYLLABLIS FOR PRILIMINARY SCREENING TEST FOR RECRUTMENT T0 THE POST OF LECTURER IN CHEMIS 'lw
FOR GOWT POLYTECHNICS IN 1HE W B G 3 UNDER THE TECHMICAL EDUCATION & TRAN NG DEPARTIAEN

Gruun - A
Organic Chemistry

@ andn bonds, bond distance, bond angle, and baad energy.  Dipole moment of organic molecules, Inductive, reson
and hyvperconjugative effect Hydsogen bond  Tuitomeriam, Aramaticity, Huockel's rule, wromatic, non aromastic: ml
aromatic compounds, Effects of structurs, substitnents And selvenst an acid and base strengih

g in e m ul

Steren Chemistry of earbon compounds : ;

Elements of symimelry, - Chirality, Eanantiomerism and diasteren isomerism.  Opicnl puritv, Recemimtion. el
Projection structure of sterepisomers — Fischer, Sawhorse, Newman, Flying — wedge DL, RS and EZ notatinns Exaempb
enanbiotopic  and dinsterentopic ligaads and fapes Conformations of alkanes (upto 4 carbon), Cwclokes
dimethyleyelohecanes and 12 -Rlyeels. Sereolsrmeriun sllenes and biphenyls fexcluding K5 nodation)

Beaction mechanismy :

Ceneral methods: of study of mechanisn of gt teactiom ilusirated by examples - wse of fsobopes, crogs.
Caperiement, intermediawe rapping, kinetic stidhes steretchemisiy, Energy profile diagrams of simplo organ e reall
Mermodymemic and Kinetic control of reactisnk

Clenerationg, geomsiry, stability and reactions of carbocntbns, carbaniong, free mdicals, carbenes and bemomes,

al Bubstitution resetion - 5, ) B Bl ana Wi B lectroplilic and - nuclephilic substitution of aromatic
comipounds. ;

ki Elimination reaction - B, F, 100 and Sy - aliminaion,

ch Addition reaction — clectraphific addition 10 Ol and C2C, nuclecphilic addition w -0, eojugEtod
olefing and carbonyis,

i) Rearrungement reactiom :

Finacol-ginacolons, Hofmann, Beckimann, Claisen, Baeyir-Villiger, Favorskii

hemistre e b s i

Aldol condensation, Claisen condensation, Porkin resction, Kicevenagel reaction, Wiitig reaction, Michael reaction A
Eistert reaction, Acyloin condensation, Friedel-Craft resction anil Von Richter reaction,

Svmihet ol eAly ¢

Qs HIOY,  PhiGac) el LIAH, NaBH, BeHy, NBS, POC, Na or LI lig-MH;  Alkyl lidhium, Lighi
dialkyieuprate, Lihium dlisapropylamide, Aluminium Bopropoxide.

IUPAC nomencliture,  Synthesis and reactions of dlkanes, alkenes, alkvnes, alkyl halides, ethers. alkanols, slkam:
slianones, alkanoic acids, esters, armides, nielles and amines.

Definiton and classification  FMO approach of electrocyclic, cycloaddition reactions and slgmatropic Heshifts

Basic principles and applications of 1V, IR, and NMR spectroscopy of simple srganic molecules Road-map proble
related to spectroscopy and organic rescrions

i Contd. . P2
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Inorganic Chemistry

Chemical bunding
W o bonding
podarizing poswer and polarizability, ionic pedentinl, Fajan®s rules.

b} Covalent ing :
Lewis structures, VEEPK theory, Valence Bond theory { Hetler-London approach ), Directional eharocter of co
homds, hybridiztion, Bent's mle, concepl of resonance.  Molecular orbital thesry (MO0 elemantary apgan
sigma and pl bonds, multiple bonding, MO dingrams of simple homonuclear and heteronuclear distomic mol
simple triatomis molecules like BeHs, COs, BF 5, bond order, hond ENETEY,
Shopes of the molccnles and ions containing loie pairs and bond pair.

cl Weak Chemideal farces 5
Vander Waals forces; Hydrogen bonding, Effects of chemical forces on physical properties,

i Meiullic banding ¢

Qunlitative ddeas oF band theory, Condueting, Semiconducting and insulating propertics

Chemical periodicity

a} Periuelic Tuhle :
Classafication of elements on the basis of cloctronic configuration, Modem periodic Table fcurrent IUPAC version

by Adoumic and iomic progperciies
Effective nuclear chirge, screening effect, Slater rules, atomic radii, lonic radii, covalent radii, lonzation ens
eleciron affinity, electro-negativity, inert pair effeor.

Agid-Rase Concepts :

Aronsied and Lowry's concept, Lewds concept, HSAB principle.

MNop-sgueons solvents

Loguid ammania s Heguid sulphur dios ide

;ggtﬁﬂﬂlml Compunids :

Lrouble and complex salts. Werner's theory, Chelate complexes, nomenclaure of complex compound, sterea chemist)
coordination number, somerism of coordination ¢om pounds — gepmedrical and oplical jsomers in rgpect ol codrd
numhers 4 and &,

Bomding m coodination compounds © valenee bond desoriptions and its lmitations, crystal Aeld theory (elementory ), 1
fichl stabilieation energics in weak snd stromg e kd cases maindy of scrahedral and tetrahiedral compliexes

Mugnctiam nnd Calour |

Chrgan of magnotic moments, mrllmll;i;rl:lis-lll digmagnetsn, fern asd anl,||'¢1'r|:|nLa;5,|'|::|i$.1'n, arbdral and span contrity
spin only moments of 3d° wms.

Thesreticnl aspects of d-d specors (elementary idea] selection rules Tor speciral ransitions,

g smeta llic compmimds

Definition and ¢lmsilication, Metal-Corben bondied conipleses of wunsiton metals their proparation, propertis
stability. Application of 18 eleciron wle to carbonyl eitrosyl gnd cyanides of fransition metals

The Chemical ilgnients and iz compounds -

(@) (i} Liroup trends and periodic rends of effective nuclenr charge, siomic and onig mdii; fonisation energies, eleciro
aflinity and electroregativity with respect 1o -, p-, d- block elements.

() Generol tronds of variation of clecironic structienss, ehementil Tomms, exidiation states, catenation aml — prope
of imperrtant clase of compounds such as oxides. o viciads, hnbides wied Torimation of complex compounds witl |
to the Tollowing proups of (1Y LI, Na, K (i) Be, Ma, Ca, Srand Ba (i) B, AL Ga, In, T1 {iv) C, 5i. Ge, Sn, 7
vd B P As Bb B (vi) O, 8, S Te (vl B, CL Br, 1 oand (viii Chemistry of noble gases,

'Preparatimlso

(i Extraction and purification of Li, Mg, Sn, %,
{ii} Extracton and purilication of Ti, ¥, Cr, M, P Ag, A, 1
(i) Manufactire of Steel, Alloy Steck

Ruadigaetivity mmd A inmi Stare -
E]] Badinetivity ¢ Racliosetive decay. kalf-lite, Average life of radio clements, radioacine gguilibr

Liroup displacemnent law, isotopes {uses oF isalopes), nobars amd it

H A s i Fundsmental purticles of atomic nucleus, nuclear stability, teutron-proton mdio,
nuclear binding energy. Nuclear forces

Transisufation of elemends, Nesion, Fusion reactions.
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Group - C
Physical Chemistry

Caninm Thewsry :

Black-hody radiation snd Planck's Law, photo-clectric effect and photon concept of light, wave purticle duafity, de By
bypothesis, Helsenberng oncerainty principle, Schrodinger’s wave equation (Hme independsint), Inmrpretstion of
function particle in one-dimensional box, quantum numbers, hydrogen atom wave functions separation of radinl and an
pirt, shapes of s pand d orbitals:

The Gaserus Sty

Kinetie theory of gases.  equotion of sate of  peal pakes, intermolecilur ARG L ik, |||.|IJ|.'|'uL'I:i|'.I|I al Ehses aiul o
phenomena, Moxwall's distribution of speeds, foatures of kinstic energy distribution, menn spoed, oo mean sguare 5
mosl probable speed, principle of squipartiion of enerey, specific haais of pases, intermaslecular collisiens; collision n
and mean free-path, viscosity of grecs and mean fheepath

The Liguid State : .

Mutere of liguid sinie, surface tension, capillary rise, spreading of Tiquid over viher surface, tempersture dependen
sarface tension. Measurement of surface fension, viseosity of liquids, origin of viscosity of gases and lguids. determis
of viscosity coefficient, Poissuille’s equation, tempemture dependence of viscosity coefTicionts of gases and ouids,

Suligh State -
Forms of solids, faws of crystallograply, crystal Inftices, erystal systams and crystal classes, Hrage's Law, Xoaay difle

by crvstals, crystal structure of NaCl, KCI, strscture of digmond and sraphite, Lattice enerpy, Bor-Haber Cyele, Eing
equativn for heat capacity of solids, Debye equation ielementary concept)

Thermodynamics -

HI Themadymunic sysbemis, stotes, processes, work, heat und inteenal energy, st law of thermodyiamics, work
and heat  absorbed I difTerent Iypes of processes,  Reversible and  imeversible process, energy and eng
changes in varioms processes and their iemperature dependence.

1) Sewond law of thermmudy migs, Camot's evcle and Comot's theorem, absolule scake of feperiture, coifopn
stote function, entropy change in vaskous processes, enirimgy — reversibility and imeversibility, Froe-ensgy M
criteria for spnnlnncil:.- and 1’.“|:||.:i|i||.'n"r||||‘|1 :|1|'|'_-,"=i::|] eoncepl of CIlroey, eniropy and probability.

el Application thermochemsiry, lawsand thei appleations, KirchalTy relation, Moswell relation, C, O selats
Foube=Thomson expansion, thermodynamic sguatien of state, Cibbs-Helmholiz couation. Clansive Hp
relation and phase transition, @alligative properties of dikite solutions

Beaction_gquilibrinm :
ap Homegeneais equilibeiom, relatoship K, K, K, . Van't Hoffs resction isothorm (dedugtion asmg che

potential), Temperature dependence of equilibrium constant, La-Chateleer's pidnciple, response of equilil
dilferen| conditions,

b bonke equitiprisem, selubility product, dissociation comstant of week acids, e prodisct of water, pH, E
inclicators, iydnilysis of sali solutions

Elcsirocheimisiry

a) Eleetrical conductnce, weak and srong elecwalyies, variation of equivatent conductance wirh dilugion, Kol
law, transport number, determination of wanspor numiser by mvoving boundary method, thgory oF stromg elecin
applicaiions of conductance measinaments,

by Galvanie cells, 'IJ'I'I.'I'I'P-I.de-'I'mﬂ'M.: derivation of E-M.F, of chemical cells with l.'K.II.TI1F-|q":'-, leanslarence sell, Mopaid jus
petential pnd salt beidge, measureinent of em [ af celis and it -!F'P[i-'i-'illi'-'-'nfh fisel cele and batories

Chembesl Kineties ©

Concentration degemdencs of vale of reaction, differential and itvegrral mte eouatiors for zeroth; first, seoomd srder reag
rike equaticms mvelving reverse, parillel, censecutive amd chain resctions, efiect ol fehperduee doil pressueie o
consan, collision @nd arsigion sate seoies of renction rares,

¥ 1 ir §

Absorption of Hght, Lamber-Beer's liw, Biws of photochemistry, quasnisim yield, some typical photochemical reaction

li:tﬂmpDEilimh C!"hf”ﬂ-dl!:‘.‘l.‘lll‘l.pmiliun._ Iy~ lir= reagtion, |:||||:|.1|:|5|:-nsi|_i;-_'1_-|j e tion, Flugrescemie un.];'-l.l-u:.plmrr:iu-.-n
Surface phepomenon and Catalysis ¢
Adsarption from - pases and solutions on solid adsorbenss, clsarpaion isatberms: - Langmiair  aod BET sotl

determiination of surface asea, Gibbs aderpiion isstherms, surfeams micelle fonmation Charoctersiics and miclsn
homogenasus and heterogencous catalyic reactions Enayvme catalvsis.




SYLLARUS FOR PRELIMINARY EXAMINATION FOR RECRUITMENT TO THE POSTS (
LECTU i IN MATHEMATIO®

Complex Numbser = Demoiver's theorem, it applications
Exponential, Sine, Cosine, Lagarithm of & Complex Number

Theory of Equations © Relation beiween rmots snd co-efficients, symmetric function of roots, rarsformaion of
equation, multiple raat

Dieterminant and matriy - Properties and applications.

Inequality : AM >= GM == HM mod jis upplications,
Set Theory |

Basic conceptz, mapping, group, ring, fiekd.
Boulan Algebry :

Basic concepls. Boolean varisbles and functions and their tngh tables. NOT. OR and AN I gates. Binary systerns
Vectar :

Vector addition, Scalar and vector product, Application of vector alpehra in peomeirical and IEigonomeirical |-|rr'-l1l:r|.r

Caleulus

Ritferential Calculus - Sequence, series, Limit. cantinuity, differentiability, Successive derivatives. Rolle's theorem,
Pean vahee thearsm

Imtegral Calewles - Indefinite integral, definipe intepral and its properties, definie imtegral ais lomit of s Reta ¢
Gamn fumdtions,

A 0 lew

Tangent & normal, curvaiure, pedal equatios, Curve-tracing, arca, rectification

Differentinl Equation :

Limear equation, Clairaut’s equation, Complersentary function, particular integral of higher order. Linear cquations
constant Co-efficient.

mei

Franslation and rotation of axes. Reduction int Canomical form. Pair of straight lines. Circle, Parabola, cliigse,
hyperbola - simple Properiies,

Eqpuaion of sralglit lines in space, equalion of plans,
ica 5

Errars in numerical computation Eross ermar, round ofY, truncatson error, sipnificant figare, abeolute. rolative.
perienfageeror. Operators- A 7 E

Ditference table, Newton's forward and backward interpolation farmuk,
Frobability -

Basic conceprs, addition and multiplication rule of probabilities. Conditicnal prabahility, Bay's theorem
Dynamics

Motion in a straight line under variable acceleration, wotion under inverse square law, mation in resisting medium,
Impact of elastic bodies, foas of KE in direct and oblique mpact



PUBLIC SERVICE COMMISSION, WEST BENGAL
SYLLABUS FOR RECRUITMENT TO THE POSTS OF LECTURER IN HUMANITIES
IH GOVT. POLYTECGHNICS IN W.B.G.5.

UNDER THE TECHNICAL EDUCATION & TRAINING DEPARTMENT, GOVT. OF
W.B.

MODULE -1 ; FINANCIAL ACCOUNTING
& Mature of accounlirg, Users of accounting informatiort, Financial & Management
accounting; Clualitative characlenisbics of accouniing information.

+ Double entry book keeping System — Baslt accounting equation, mearning of
assals, abjities, equity, revenue and expenses, Aeeounting Cycle - Recording of
transaction: Journal, Ledger and preparation of Trial Balance.

Hasss Of accounting; cash basis and accrual basis.

Basic concepts and convenlions: entity, money measurement, going concer’,
cost, realization, accruals. perindicity, consistency, prudence {congenatism),
maleriality, matching and full disclosures.

Rasersas and provisions: Meaning, Objective; Types & Acenunting

Preparation of financial statements: of sole propriedorship

buginess entities from a trial balance — Manufaciuring.

Trading. P/L Afc and Balanca Sheet,

Preparation of financial siatements: from incomplete recards of non-profit
organizalion

MODULE =1 ¢ IN FORMATION TECHNOLOGY & E-COMMERCE

Fundamentals of Computer

Classihcafion of compulers, generation of compulers, alock diagram of digital computer

system, basics Of COMPUIET hArdwaie companents — MCTo-pracesser. ragisters, CPL,

U0 devices, slorage devices. Translator - Assamblér, rompiler and  Intempreler,

Ralationship between hardware and software.

(&) Computer Memary Hisrarchy — primary, gecondary and othars.

(b} Basic concept of software. Types of software: System software — Dperaling systems
[characteristics & funciions, usas of GUI based 0.5}, application/ Uilitims! General
purpose software, Language levels.

Data grganization and Data Base Management Sysiem ;

Data prganization: Charactar, fld. record, file and database. Types gl Data Frocessing

Syslems [Serial, Batch, Real-time, Online, Centralized, Distriputed], File Organizabors

[Seguential, Direct. Indexed-Sequential, Relative], Tradtional file orgenization Wa.

Oatabase File organization.

{a) Data Base Managemenf Sysfem; Concept of Dala Base Managament Systam,
important ferms of Datagase [including Enty, Alribute, Primary Key, Foreign Key,
Candidate Key, Referantial integnty, Table, Views, Dala Dictionary]. Types of
database [nierarchical, natwork and relational], Goncepl of Quary and Raporls.

Introduction to Internat

Concepts of Internet, Intranet and Extranet, IP Address (IPv4, IPvE), URL, DNS, W,

i) internel Protacols - TCPIP, UDP, FTP, TELNET, (orief ideas only)

b} Language - HTML, DHTML AND XML. {concepts only).

ig) Emad, Creation of email 1D, servding and receiving af group maile, surfing of net
gearth Bngings, saving and prinkng of emails

Sgourity 1§5ues

Mewwork security need | Segurity ihreats - Vinsg, Trozan, Hacking, Spam.

1

£ o o o




(&) Security Measures - Firewall, Antivinus software,

5
a)

b)

ch

rce

Meaning. Importance in the conlesl of today's business. Advantages of e-commerce
{as compared with rraditional system of commesce), E-commarce and e-business.
Internet and its retation 10 e-business, Mool Commerce-Bagic [dea.

Business lo Consumer (B o C) model — Basic idea, major aclivilies, majo!
chalienges. Modais of B to C [porials, e-tailar, eontent provider, transaciion broker]
Business (o Business (B to B) model — Basic idua, major activities, 1ypes of Bto B
market [Independent, buyer orenled, supplior orianted, vartical and horzontal e-
market place]. Other models — Busingss to Govemment (B to G), Consumer 10
Consumer-{C te C), Consumer 10 Business (CoEB)

Types of E-Payment — Payment card [credd card and debit card], Elecironic of digita
cash. Elgctronic or digital wallel. Stored vaiue card [sman card], Basic idea of onine
tanking [core banking colution or CB3)

MODULE — Il : COST & MANAGEMENT ACCOUNTING

% Introduction: Definiion of Cosling, Cost Accounfing and Management
Accounting. Ohjectives of Cost Accounting: Importance ol Cost Accounting o
Businass Concern, Relationship betwesn Cosl Accounting. Financial Accounting,
Management Accounting and Financial Managemeni, Advariagos of a Cost
Accounting system, Installing a Cost Accounting Sysiam, Essentials of a good
Cost Acgounting Systam

4+ Cost concepls, lerms and classification of costs: Cost, Cost ohect, Gost
units and Cost Centes, Types of codts, classification of costs, cos! sheel
(introduction  only), tolal costs and wril costs, Cesting Methods and
Technigues (inroduction anky).

& Material Costs ;| Furchase of maledals. Purchaging nesds and orgarsation,
purchase procedure, documantation, material costs (dired! and indirect}

% Storage of materals Moad for storage, location and types. functions of a
slorckesper,

& “arous methods of pricing malarials issues. Advanlagas and disadvantages of
each mathod; Comparative analysis) Slock Waluation for Batance Shesbl
Treatman! af Normal and Abnorrmal Loss of Materials: Accounling &nd contral of
Waste, Serap, Spoilage and Defechives,

+ Employes Cost- Intreduction. Recording labour cost Atizndance and payrall
orocedures {Time-keepng. Time-Booking, Payrol procedure, Paymant af wages,
Owverview of slatutory requiremenis). Idle time {causes and treatment in Cosl
Accounting), Cvertime (its effect and treatment in Cost Accounting). Labour
lrnover-Causes and methods of calculaing labour turnaver: cost of labour
Lurmover, :

& |ncentive Systems -Main Principles for sound gystem ol wage incentive
gohemas; labour utiisalion; Distinchon Delwecn diract and Indirect labour cost,
System ol Wage Paymeni and incentives; System of Incentive Schemes fof
Indirect Workers: Companent of wages cost for costing purpose; Absorption of
wanges, EMiciency rating procedures,

= Overhead ; Infroduction Defindion, Classification ol Owerhead- Elemeni-wise,
Funclicnal and Behavioural, Need for of dagsifying overhead infp fixed and
variable; various lypes of overheads

Eom—
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o Manufactunng Overheads: Allocaton  ard Eppn.rt’l:lnment ol Ovehesd

ahsorption of Cvarhead: vanous methods and The application; Treatmant of
under apsorplion/over

& absarption of ove . Basic concepls of different Capaciies-

o Activity Based Cosling: Probems of tradilional costing, meaning ef Activity Based
Costing: tosl analysis under ABC, advantages and isadvantagas; factors
influencing application of ARG, instalkation of ABC.

& Marginal Costing and Management Decisions — Marginal Cosling ig-a-wis
absorption Costing, margnal Costing Techrmgues: Marginal Cost and Product
Bricing, Product Mix ad Make of Buy Decrawans, Shs Dgwn Decisions [wth
ﬂmﬂ: type of problems on different argas of decsion making) [14 Classes /10

arks]

4 Budgutary Control: Budgel and Budgelary conirol, The pudgel raaniual,
principal Dudget facter preparation and monitoang procedures, prepacation ol
funclignal budgels (Production, Sales, Mater iais), s88h pudget, (idea of masler

pudgel). flesible budgel

: ghificance Role of financé in an ‘aGonarmy.
Compananls Limslibutions, inelruments, markals, atc. ), Roie of Regulalory Bodies!
kinds af finance — Rudimantary fnan<e, Direct and indirect finance, Rale of
financial inermadiaries. Tre strugiure of imdian Financial Sysem

& Money and Indian Banking System - Funclins, Allernative measures 10
mopey sepply 0 india = Thair difierant componants. Commergial Banks —
imporiance and functisn siruciure of Commaraal partkimg gyatem in India;
Distinction between commercial and Cariral bank Credit Creation Process of

cial banks; High powered money - friganing gnd Wee% — Concept of
Money Multiplier. The Reserve Bank. o Imdia: Funclions. inatrumants of Monatary
and Credit costral, Main faatures of Monetary Policy sinee indapendance.

4 Woney Market : Cencapl, Structure of Indign Money Markel, ACCERIANCE
Houses, Discount HOUSES. Call monay markel. Rgcant rends of Indian mon&yY

4+ Capital Market : Cancepl, Secunty market, Prierary & secondary markets:
Functions & Roie, Funclionaries, ol Slachk e:u:rﬂrmes.aElm'rtafs, Sub- Brokers.
Jobbars, Consultants. Instifutrana! Investors & NRls

MoDu -y : BUSIN 55 GO RICATION
o Introduction: definiticn, gibjectives, imporance, plamenis, process, forms.
models, Bvels al analysis of business commRication. principles of efectlve
commupnicatian, parrars 19 Communication antd remedial maagures, e of
cammurication in caniict resalution '
& Types of Communication: mrmal and informal comuTmnication. grapevinge.
characlBnshics of corparate pommunicaion, cogmmunicaton palwort
< Tools of Communication! EMEIGENGS of communication rachnology; MOGEr
tarms af communication — Fax, E-mail, Vided Conlarensng
4 Drafting = nelica, circular, resolution, minutes, report: e writing, Dusiness hettar
writing — offer lefler, quotation, stalus enguiry. confirmalion. gxecution, refusal
and cancalalon of order, recommangauan, credit callechion. claim, bank loan




MODULE — V1 : ECONOMI s
Theory of Predustion : Productan Function = The Law of variable proporti
smang TP, AP, and MP, Concept of Isequant and lsocos — Finding the optimal employment of
inputs — Ridga lines- the economic regon of production — Qutpul expanson patty and
hemaogenacus production funclion. _

Theory of Cost @ Cosl analysis = Different concepts — Accounting and Econtmit cosls,

Gpporiunity cost, Private and social cosis, Shorl un and long fun coBls (Lecures &/
Mk B)

MODULE = Vil : FUN DAMENTALS OF BANKING

A) Accepting depusits - Dempand deposits: Current and Savimgs; Time deposits-RecwTing
and Fixed deposils '

By Granting Loans and Advanees- Term Loan, Shost term credit, Overdraft, Cash

Credit, Purchasiag, Discounting of bills,

A) Agency Funstions- Payment and Collection of Chegues, Bills and Profmissory noics,
Execution of standing instructions, Acting as a Trustee, Executor.

®) General Utility Functions: Safe Custody, Safe deposit vaulls, Remittances of funds,
Pension payments, Acting a5 & dealer in forsign cxchange

MODULE — Vill : BUSINESS REGULATORY FRAM EWORK

nau Protection And Business Ethies
Consumer = Meaning & Concepi- Definiticn-Features
Cansumersa - Meaning, objectives, Henafits- Consumarism in india
Three dimensional cancept of consuTmer.
Consumer a3 a King
Coneumar a8 8 King-pin of democracy
Consumer as a Capilal
Righis and Mesponsibilites of Consumears
Consumer povemeni-Meaning-Definibon- impartance, Scope- Features-Need-
Chjectives
Role of Consumer Movernent — Govemment and Consurmer Movement-
in development of Consurmer hovement In India
‘¢ Consumer Educaton 1hl!EIEH1iFIg4:|B|iHhiﬂﬁ-ﬂhhdivﬂ-M&ﬂIﬂdEﬂ Tachnigues of
Consumer Education.
& Future of Consumer Movemant in india.

B S erTeeT

Barriers

MODULE = IX : Busingss Regulatory Framework

Law of contact 1872 ; Mature of contract — Classificaton — Oifer and accepiance,
Capacity of parties o contract — Free consent — Consideration — Legality of Objeclives =
Agreement declared as void — Performance of contract — Discharge of contract —
Remedies for breach of contracl.

Tha Indlan Companies Act 2013 : Meaning - S0C0Re — Regulatory aulhonties = Kimds
of cempanies — Farmation of cornpanies Limited by shares = Diocuments related with in
corporation — Share capital management and administration.

MODULE - X : TAXATION

e
e



(a) Basic Concepls and Definitons under [T Acl | Assesses, Previous Year, Aeseasment
vear, Sources of Income, Heads of Income, Gross Total Income, Total Incoma, Tax
Evasion, Tax Avoidance, Tax Planning,

{b) Residential Status and Incidancs o Tax - Resigential Status of Indiwidusl anly.

Heads of Income and Provisien Governing Heads of Income : Salaries, Income from

Houga Propady,

~ Heads of Income and Provisions Govesning Heads of Incoms M

{a) Profits and Galns fram Business and Prolession (individual only) Special Emphasis
on sec. 32, 35, 350, 36, 37, 40A(3), 438.

(b} Capital Gains Meaning and Types of Capital Assets, Basic Concept of Transfer,
cast of Acqusition, Cost of Improvement and Indaxation, Computation of STCG
and LTCG, examplions ats 54 and SAF, taxahility of STCG and LTCG,

Deductions from Gross Total ncome

Rasic Concepls, Deduclions u’s BOC, BOCCC, &00, 800D, B0DDB, BOE, 80G.




ECONOMICS SYLLABUS

1. Introduction of Economics: Central problems; Basic Economics
Concepls; Methods of Econemic Analysis

> mMicro Economics: Theory of Consumer Behaviour: pernand Function
and Concept of Elasticity; Consumer Equilibrium; ndifference Curve
analysis; Theory of production and Theory of Costs; Market Structure:
various Forms of Market ; Perfect Competition, Theory of Monopoly;
Theary of Monopolistic Competition; Oligopaly ; pricing in Factor Markets:
Marginal Productivity; Rrent, Interest and Profit

3. Macro Ecopomics: Circular Flow and National Income; National

Income Measurement ; approaches to Ermnployment Jncome and Interest

' pate determination: Classical, Keynes (15-LM) curve, Neo classical
sfn'l:hesls'and New classical, Theories of Interest Rale determination and
Interest Rate Structure; pemand for and supply of Maoney: Money
Multiplier Quantity Theory of Money ; Inflation and unemployment

4. Public Finance and its Role in Market Economy: In stabilization of
supply, allocation of resources and in distribution and development.
sources of Govt. revenue, forms of Taxes and subsidies, their incidence
and effects. Limits to taxation, leans, crowding-out effects and lirnits to
borrowings. Public Expenditure and its effects.

5. International Economics: Free trade theory: The Pure Theory of
International Trade; Theorles of Absolute pdvantage; Ricardian
Comparative Advantage and Opportunity Cost; Heckscher-Ohlin Theorem
and its Extensions; The Stolper-Samuelson Theorem; 1Ne Factor-Price
Equalisation Theorem, The Rybczynski Thedorem, Empirical Testing of
Comparative Cost and the Heckscher-Ohlin Theorams. . Balance of
payments: The Current Account, The Capital Account, The Remaining
Items in the Balance of payments; Autonomous and Accommaodating
Items ; Deficit and Surplus in the Balance of payments: The Basic
Balance; Gains from trade and welfare; Instruments and theories of trade
protection; Multilateralism and WTO, International financial institutions
and external debt; Trade and development ; Regional tradingd blocks

& Growth and Development: Theories of growth: Harrods model,
Lewls model of development with surplus labour;  Balanced and
Unbalanced growth, Human Capital and Economic Growth; Research and
Development and Economic Growth: Process of Economic pevelopment of
Less developed countries: Myrdal and Kuzents on economic development
and structural change: Role of Agriculture IR Economic pDevelopment of
less developed countries; Economic development and International Trade
and [nvestment,. ROlE of Multinationals; Planning and Economic
pevelopment: changing role of Markets and Planning, Private- Public



Partnership; Welfare indicators and measures of growth - Human
Development Indices. The basic needs approach; Development and
Environmental Sustainability - Renewable and Non Renewable Resources,
Environmental Degradation, Intergenerational equity development.

7. Indian economy : Indian Economy under the British rule : National
composition- structural changes - measurement of National Income;
Indian Plans ; Agriculture and economic development - cropping pattemns
in various parts of the country, different types of irrigation and irrigation
systems, storage, transport and marketing of agricultural produce.
Technological changes in Agriculture; Agricultural Prices- farm subsidies
and minimum support prices; Public Distribution System- objectives,
functioning, limitations, |ssues of buffer stocks and food security; Food
processing - schpe and significance, location, upstream and downstream
requirements, supply chain management: economics of animal-rearing:
Land reforms in India; Effects of liberalization on the economy, changes in
industrial policy and their effects en industrial growth; Infrastructure:
Energy, Ports, Roads, Airports, Railways, etc. ; Science and Technology -
developments, Indigenization of technology and developing new
technalogy. Intellectual Property Rights @ Income and expenditures of the
Government- Centre State Fiscal arrangement, Union Budget; Monetary
Policy and Banking- RBI, Nationalization of banks and reforms, NPA,
Financial inclusion; India’s trade and development since independence;
Conservation, environmental pollution and disaster management;
Linkages between development, extremism and security

|
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SYLLABUS FOR TESTING APTITUDE FOR THE ENGLISH LANGUAGE FOR POST OF
LECTURER TN HUMANITIES IN GOVT. POLYTECHNICS [N W.B.G.5.

Marks allotted for this portion ;40
Recommended Level of questions: English General ol undergraduate

C

Seciion 1 2
= Ashort prose comprehension passage with multiple choics questiens— &
* AR unsesn poem with multiple choice guestons —&
« Identifying figures of speech in given sentences- 4

Section 11

s Vocpbulary -8
1. Word meanings
2 FyNONYIE
3. pnlomysas
4. homonyims

+ Crammar == ]
1. Parts of speech

2. Converting ope pan of speech 10 another (noun 1o verb/adjective st}
3. Tense

4. Yoice

& Types of sentences and conversion

& Articles, conjunctions & prepositions

= Rewriting jumbled sentences in the correct order-4-
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roaterfal Technology ’

b e Gl E-|1g,1n|.'*ur|||.|;,mate|'in'|5 [Ganeral aspects) - Chemical and physical propid e ol :
otk ]2 duprileal strociure: RAICD amd macro strocturd carrosion resistance i hesmicadl

1y

f Ddnical prapertios - skress, strain, strenglh, hardness, malleability, ductility-elasticity phisticity
s, dhermal stability. Types af deformation: Plastic, visoous; plastic detormation ol siople
ciyetal, paby orystilline mietals slip, twinning, dislocations - viseo olasticity - croep inometals,

gl raterials
mical Precess Caloulation

L diid dirEnsaons, t;!-mp{"r.il-lll.l'tl. concept of mole, Composition ot nustures, basis of caluubations
| i, T of fael, Nue gas, Qrsat analysis, theprotical air, excess abr Partial saturakion and hummidity,

Eypaies ol Tnnchiey

A dierial haianoe nonreactivie systerm - Basic concepls iwalved in materal halance cabiula o,
FroibE il sk nee problerus withoul chemical reactions: i, drying, prystallizition, prserrbirang
gl on dastilaton arvd egtrastian. Basic concepis of recythe, bypass and purge Stradims hatorial
ok Tar iy reactive: systenis with recyt liz stredm.

Rt it balanen Tor Tescte syslems- Chemical eguation and stoichiomalry, [Imiting practinl,
s pasar Land, comerisiom, Seletivily, yield. Materal balances for processes wiih pioa LR

| prbe g el Eatpat ity cpmpiricil ppations Tor hitat capacilios, mean etk Lt ke il
postn opp g e, vidisitle ot and latent heats, ealcotation of enthalpy. Heal ol Totrsahon,

v bt ol combustion, e al Hess, calonilation of the standard heat al reaction from heals ol
bt in e cenmbastion Enthalpy changes in reactons with diffevent lemperatures, caleulation ol

P el e pernpesralure
1i||l.:l.1 Flixa

ot b sl inoompreasible and compressible, wdrostalec auilibrirm, manometers, polentsl
o, bieliacy layer, T velocity feld, faminar flow, Mewtonian and pon-Newtonan s,
Bl s Ty ol VISEOSITY, werbnlence, Reynoelds number and transition from laminar b kil
o Lilgly wincosily, flowin Boundary layers, laminar and turbulpnt fow in Downdany apers,
[ b ylayest Frrnation in spraight whbes, unsteady flows, dimerisional analyss

Lt and stegam twhes, ¢uation al continulty, Euler equatian, Bermoulll Equaticon, puiig

b B el eguation: Prow of incompressible Huids-n candults @ng thin layers: friction Lt

polabiniedige bebwien skin-foetion parameters, average velocily Far lgiminar fiow of NewIomn

[lgdy. iraplpe Pospuille eguaiam, hepdraulically smpath pipe, von Karman equation, roughness

g e rigtion factor chart, equivalent diameter, fogim friction bosses i0 garmoudl eouation,
v e e elation, court v How

i peest el Bodies  Tvag, drag roolliciens, drag conllicients of typrcal shapes, L
L et errrpil setiig wirligliy, free and Winglered setllings, Slokes' Bw, Merwrka's Ty, S0 TN

RC0 AR LAy |'p,||||1',1|uul|?-jllun,I:|.1I'||.'!rlh.1nah:lrI|uid|.*atiu|1.mmimu1'n- flaitlization velncily




S tomsportaiion of Buids - Pipe and wbing, oot and fittings, stulling boses, mechanical seals, gate
ol anil plabi vilves, plug cocks and ball valves, check vabees,

¢ ossieation and selection of pumps; blowers and compressors. Pumps - developed heatl, powir
e, s tion B ..'H_'l_l:‘.l cavitation, NPSH, constructional leatures anel wntking principhe ol

phe s tem welute centrilupal parmp; characteristic curves of a centrifugal pump, recpocating,
(o, caniparison of devices ler moving Huaids, constrisctional features and working principle of g1
P s, L TR SSERT S,

Wty of Huids - Constructional features and working principles of: venturi metor, orifice meler,

pitlins jitat b, targel anelens, vartes-shedding meter, Lurbing meter, mag et mMelers.
et ol el eguation b venturd meler and anfice meter, fow cate calcalatony froe the
cealigs o vl e mister, arilice meter and pitel tube.,

o e hinnicl Opesation

Pt sal ids l::ha.'l'ﬂ{l{'l'l.'tutlﬂrl af mllli Furﬁclc:u parlir.:b 5hap_}_1r p.'||‘lr|:.|ﬂ i, e p.lrlirlr'

] s analyahy, specilic surlfate of minture, average partiche size, strean aruilysls starlared
SOb i s alrisen effestiveness, capacity and Elfﬂcth'eneus::,. of srrepns, Spe measuenienly will
Pedbe - pald LRy

Lo bisn - Ponciples, enerpy and power reguirements in shee reduction, crushing iy

Prfranipen sl Kick's laws, Band crushing baw and work index: Types size-reduction eguipmenl.

Cipaldarss g cogpshors, pyratory crashess, Grinders: hammer mills ang impactors, fuembhng ikl

e d Sin bhipg oills: D rafine grinders: fuid crergy mills, Cutting machines: kinife cutlisrs, Gpen
conll vckid |l @it arpera o

apriiaticon gt o mogtion of garticle in Huids: Principles of Groavity settling processes, grasity
Cbosibuirs, wosrbingd classifverss sinkegngd-float methods, ditferential sertling methods Clariliors and
fot b e, Hoeculation, bateh sedimentation, ratle of sedmentation. Egquipment for sedimentation.
Pk Charitien and thckane desipn, sadieneniation dones in conlinusus thickenars Cyclones,
Pty loes centrifugal decaniers.

Fidcann e g and furdamenitals of filter - compressitle and incompressitde Tiller cakos, Tier
ot agsstancy, corstant  pressyee Tilivation, cootinoyus Tiltration, constart rate Lilation,
ol poncgte al cantrilugal fliers. Warking of filter press, continuous vacuum filter, rofang drim
vt ek al Witer, hilter media, iter aids, principles of cake filtration, pressure drop theoogh

RN e

Somation o Dguids - Prnciplos of agitation, agitat:on equipment, flow patterns: prevention ol
corhig adeaft tubes Pawer convamption, power correlation, signibcance of dimensionbogs groups,

bt ol yibim gedimetoy, calculation of power Sonsumption in Mewtoman lgueds, Bloodiog aml
b Dbesrgbig ol smscipbe Hyoids, Iending in process vessels, steatilied blending i storajat ks
[ sk sy el e mmislures, miser selection,

e s Dransicr




i coreduction - Introduction o vanious mades of heat transler, Fourier's law of heat povtiugtion,
i Hert ol temperature on therrrial conductivity, steady-state canduction, compound resistances i
s, hat ow through a tylinder, spheres, eritical radius of insulation in pipes. Introductin 10

sl shote conduckion.
4

Lot beal transfer - Cancipt ol heat transfer by comeection, patural amd loroed CrnesClian,
apphiation of dimensional arlysis for corvection, heat transfer to fuids withoul phase changg.
g Laesder coelficient calculation for natural and forced comvection, Overall heal transter
o ckent, LMD, individual heat ranster coefficients, relatigaship between individual aod averall

{00l transfion coelfickenls,

ot esd hner sguipment - Typical beat eachange equipment, counter currerit and parallel current
e et batpy balances in heal pxchanges. Double pipe exchanger, single-pass 1-1 ichanger, 14
et etk v leer Floa u'r!l:halmllF, 3.4 exchanper, heat-iran sfer coeflicenls N shgll-arl-Lule
i D, coothicien s for crossilow, rorrection of LMTD far crryss o,

Vil % condensition - Types of hoiling, holling How regime in ponl hoding. Filtm it droxpwise
cp e, Mussets theont ol condensation and 15 application.

[ il bl wransler - Basic oorcept of phermal radiation, Ernishive power, black body radistion,
(bl s L, Staphen = Bollzman's law, eneTgy exchange batween two e parallel plones, hwo
poaflol gikanes ol different erssraty. Radiation intecepled by a shigld, spheres or cylinders with
vt o eylingdrical enclosures

Crdporitar Lygis  sangle- and multiple- effect operation, long tuke vertical evaporatars, agiated
L chisn ators, ovaporator capacity, evaparalon econcy. Multiplo e fhect evaporatan, metbods of
Loeding ity and eeenany of multiple offer! avaporators, multiple effect calealations,

10 pins Thdurmsadse

futs de L i uskan, Steady-slate mobecular dilfusion in fuids ak rest and In laminar fioee, prpalec i
i i ases st saddy state dittusion ol A& through nonditfusing B, eguimolal counter elilfusiear, in
Lo Ll et mistures. Makecular dil fusion in lgquids-steady state diffusion: ol @& Lhrogh
s 1, egummal counter diffusian Eifect of tempersture and pressure on dithusiviny

-

bt winisat rvirss trasfer - Mass iransler coeHiciants, film theaory, penetration thegry, serlac
L T ies, loterphase mass tanster: eipuilibeinm, diffusion betwean phases, local two-phase
s sl o, el overall mass-transter coefficients.

Wilvihal alanees  Steady State cooarrent Processes, Steady state counter Current processes,

b Ll

gt catan operation - Delinibons, adlabatic saturator, Hurmidity charl, Lse of Fumidity chail,
okl Lenperare, theory ol wet-bulh temperature, psychrometric line afd Lewis ralatiarn,
i for gasshouid contacls, air-water Sysiem, sdiabatic humidification. applicaticn gl HIW

(k] s e Lraling Towers

COVING,  WdgRrtance of siryg in processes, principios of drying, equilibrivm pnd Frog meshine,
o g smbound: water, conslang drying, conditions, constam-rate per i, crical msiure




it and lalling rate petiod, parous solids and flow by cagillarity, calculatinn of drying time uncey
Crnstant deging conditions. Clissification of dryets, solids handlng in dryers, equipments lor batch
o contimins dryit, progesses, working principle of tray driers, tower driers, Fokary duers, spry
e e i af brogee dryin,

forptin  fnirduction, Ypes af tewer packing's, confacl belween liquid and gas, pressurt vy
Sk T Herw Takis, vatEsial balances, limiting gas houed ratio; rate ol absorption, calculation il
Coven Tusighit, st of transter units, altermate forms of transbor coeificients, absorption in plati:

e el ptiae wikh chemical reaction,

Lo St wise caritact operation. Methods of distillatinn: batch, continuaus, flash, steam,
v, mokecular distilations. e abe-Thigle and Ponchon-Savanil methads, Agetropic and
o b wit v E LA TCRrL. I-_=|'|:-ment_rr+:! multi component distillabon.

Lol Bopstrattion - General principles of keaching & extraction. woarking principle of maeving
frd W bl el penents, Boliman extractor, Hildatrandt extracior General primtiples of extraction,
v bl priiciple o ekkractian pepipments: miker-acttlers, spray and packed extraction Fa,
Spbiunsd Lo cagraciors: Percentage extraction calculation for single stage and P RS
e b operatons when liguids are insoluble. Minimum solvent rate and number af theaetcal
Lo 11 Contipusus countereurrent, multistage axtraction operation when liquids are nsaluble,
fobgeption Inuoduction o adsarpton, adsorbents and adsorption  PEOCESSES, adsorption
it Ted-bed adsorbers, gas-drying equipment. Prossure-swing adsorption, adserption Frea

B gremd e it proeen v [TRNERLE

Frb i e prrocesses - Concepts ol dumosis, sloctmn diakysis, typos of membranes, thiear applicilions,
Lty coneep ol Ihermal dittusion, sweep diffusion, foam separation process, [ et tun e
(i rpibesand andusenial application of lonexchange, Types of ion exchango resins

[ arrmial e ees

Uit e el el Eerimadyma mies - Waork, onegy, heat, intornal energy. extensive ard inlershdid
b L, skl aod path functions, agquilibniam, the revarsible process; enthalpy £tc

oL e o Ul iy, equalons of state PyT behaior of pure subistances, thie icdeal gas, eyualion:
[ e calculations - satbienmal process, isobaric process, |sachoric process, adhiabatic process,
ol solvtran pocess: Ideal gas egustion, viral eguations of state, Application of the virial
peitiens, wirodiiction - ta cubie equations of state: Vander Waals eguation, Reshch/kwong

i, teaner B ciresponding slales; acentric factur. j

G Lol e rrvodymEmMACs - Stilements, heat engines, Comot's theorern, idsaal-gas bemporal e
ool Caral's paations, conce pt of entropy, entropy chianges of an ideal gas wnclergoing
sechamically reversible process in @ closed system, mathematical statement ol the second law,
gy Dlnce 100 pen SysLeTs.

[ o D prriabistlymarmics - Slalemient,




jonpetatinn and hguitication Principles of relrigesation, Carnol refrigeratr, 'urap-l:ll-mrﬂq:lm!.t.iml
(o, alwnrpiien rpfrigeration, beat pump. Liquefaction prOCessds: Linde liquefaction PRIGESS,
Cinpde Dagueciarhign JrERER S

kg of varkibh EOmmpPOAILIon - Tdeal behavior: fundamental property pelatiorships, chi_~miml
pirhibn i phase pequilibria, ideal Ba5 mistures, ideal solution. Men-ldeal behavior: partial mola
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