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(4) CHEM-1__ | Technical Assistant, PL-6 | Chemical Engg. 24" June, 2024

(S) AFLAD-1 | Technical Assistant, PL-6 Mechanical Date of Trade/Skill Test will
(6) AFLAD-2 | Technical Assistant, PL-6 | Electronics/EEE be notified separately

4 anadf it g5/ fepa wdten & S<iiof €19, Faer A Rifra vflen 3g a8 w3 &t
THE CANDIDATES, WHO WILL QUALIFY IN THE TRADE/SKILL TEST WILL ONLY BE ELIGIBLE FOR
WRITTEN EXAMINATION.

3. Wit IeficaRT @ wer § S § P 3 GRE @Y dswEe B wdT GEAT Rq oEd W / The

Candidates are advised to visit our website www.iip.res.in regularly for updates.

Trade Test Syllabus: Page No. 1-5
Written Examination Syllabus: Page No. 6-17

W

(Befjlum Sharma)
Sr. Controller of Administration

ufa:

(1) 1 g=H1 ug / All Notice Boards
(2) UG IT - UG Y YW & I3 A 3USIS B g / For uploading Notification on CSIR-
IIP Website



Advt. No. 06/2023: Syllabus of the Trade/Skill Test
for Technical Assistant Posts

Post Code : CHEM-1 (Chemical Engineering) Trade Test Syllabus

1. Identification of (a) lab tools, (b) pilot plant parts, (c) mechanical equipment, (d)
gases, and (e) workshop tools

2. Identify tube ratings, pipes, and connectors in the lab scale, pilot, and commercial
plants.

3. Basic chemical engineering questions related to mechanical equipment, reaction

engineering, thermodynamics, and fluid flow (Questions at the level of Diploma in
Chemical Engineering)

Post Code : CHEM-2 (Chemical Science) Trade Test Syllabus

1. Identification and use of Laboratory Glass wares

2. Identification and use of Common Laboratory Apparatus.

3. Experimental Set-up of Distillation, Titration, Separation, Melting Point, Boiling Point
and Chromatography.

4, Solution, dispersion, and colloidal systems.

5. Identification of Functional Groups by spectroscopy.

6. Separation and Purification Process: Crystallization, Precipitation, Filtration,

Extraction, etc.
7. Acid-Base Titration and Mole Concept.



Post Code : ESD-1 (Civil Engineering) Trade Test Syllabus

Knowledge pertaining to the various instruments/equipments in different laboratories
(structures testing, concrete technology, transportation engineering, geotechnical engineering,
environmental and fluid mechanics and hydraulics laboratories of the Department). The skill
test includes introduction of these instruments/ equipment, methodology of operation thereof,
knowledge of the conduction of these tests, etc. related to building construction and
maintenance including the followings.

1. Identification of building material and associated terminology such as bricks, cement,
sand, aggregate, steel, admixture etc.

2. Classification and testing of building material.

3. Identification, sampling, characterisation of building material as per quality for the
construction work.

4. Preparation of bill of quantity (BOQ) of different building material and associated units.

5. Description of common construction aspects such as foundation, brick works, mortar and
concrete for the purpose of new construction and maintenance of buildings.

6. Preparation of building plan, drawings using CAD etc.



Post Code : MRED-1 (Biotechnology/Microbiology) Trade Test Syllabus

Knowledge about the wvarious analytical instruments used in biotechnology
(microbiology/biochemistry-based) research. The skill test includes an introduction to these
equipment/instruments, their operational methodology, and knowledge of conducting these
tests based on

e Microscopy: Light/phase contrast/fluorescent/confocal/SEM/TEM; principal application
resolution, etc.

e Spectrophotometry: UV-VIS/single beam-double beam/FTIR/NMR

e Chromatography: paper/thin layer/HPLC/GC

e Titrimetric analysis of biochemicals: acid/base/fat

e Basic microbiological equipment: autoclave/laminar airflow bench, horizontal-vertical/
precision balance/ micropipette-single channel-multichannel

e Fermenter system: Submerged fermenter with batch/fed-batch/continuous mode operation,
solid state fermentation/boiler, air compressor/chiller

e Basic computer handling: Windows/Linux/Browser/MS Office)

along with

Identification of bacteria through Gram staining

Identification of yeast/mold through microscopy

Preparation of yeast cultivation medium and plate pouring

Calibration of pH meter (including buffer preparation)

Laboratory disinfection

File preparation and saving in Windows MS Excel and file transfer through the web
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Post Code : AFLAD-1 (Mechanical Engginering) Trade Test Syllabus

Universal Testing Machine (UTM):Knowledge of UTM operations, Standard tests performed on UTM
(tensile, compression, bending), Calculation of elastic modulus, yield strength, elongation, toughness,
ultimate tensile strength, Engg Stress, True stress

Hardness testing machine: Procedure and uses of Brinell, Rockwell and Vicker Hardness test

Impact testing machine:lzod and Charpy impact test

Welding Processes: Knowledge of various welding processes like TIG,MIG, submerged arc welding,
friction welding, friction stir welding and gas welding

Foundry and Casting: Knowledge of Foundry Tools and Equipment, Casting process, Casting defects and
their remedies, heat treatment of casting

Metal Forming: Rolling, Forging, Extrusion, Sheet metal forming, use of forming equipment in lab,
Identification and Analysis of Forming Defects

Machine Tools and operation: Familiarization with various machine tools like lathe, shaper, milling,
slotting, drilling, power saw, CNC and their operation and knowledge of various working tools and
techniques used in carpentry, fitting, plumbing, CIM system

EDM (Electrical Discharge Machining): Types of EDM wire cut operations (contouring, taper cutting,
threading, etc.), Techniques for optimizing machining accuracy and surface finish, Basics of CNC
programming for EDM wire cut

Internal Combustion Engines: Knowledge of internal combustion engines, petrol and diesel engine, 2
stroke and 4 stroke engine, components of engine and testing of IC engines.

Automobile Components: Knowledge of various components of automobile like fuel feeding system,
transmission system, fuel injection system, steering mechanisms and suspension system.

Engineering Drawings: Understanding and interpretation of various engineering drawings, 1% angle and
37 angle projections and making and understanding of isometric and orthographic drawing, basics of
CAD

Thermal Power Plants and Related Equipment: Understanding of the working of thermal power plant,
boilers and their mountings and accessories, steam turbines, electro static precipitator, cooling tower,
refrigeration plant, air conditioning and working of compressors.

Calorific Value Determination: Determination of calorific values of liquid and gaseous fuels

Heat Transfer Instruments: Knowledge of various heat transfer instruments and determination of
thermalconductivity of slab, types of thermocouples, convective heat transfer coefficient

Tribological Testing and Lubricants: Familiarization of various tribological testing methods and lubricant
properties.

Hydraulic Machines: Hydraulic turbines and their components, centrifugal and reciprocating pumps.
Metrology: Measurement Errors, Vernier calipers, micrometers, height gauges, depth gauges, Surface
Texture Measurement, Coordinate Measuring Machines (CMM), Statistical quality control (SQC) and
process control.



Post Code : AFLAD-2 (Electronics/EEE) Trade Test Syllabus

. ldentification of components, soldering and wiring, PCB design and manufacturing. Use
of measuring instruments, power sources, oscilloscopes, and signal generators.
Characteristics and applications of active and passive components. Amplifiers, Oscillators,
Op-Amps. Combinational and sequential digital circuits, Programmable Logic Devices.

. Semiconductor Devices, Power Electronic Devices, Rectifier and Inverter Circuits,
Switching circuits, Analog and Digital Circuits.

. Electrical AC Circuits (1-Ph and 3-Ph), Measurement of electrical parameters i.e. voltage,
current, power and energy.

. AC machines, DC machines, Transformers, AC Distribution System, Components of
distribution line



Advt. No. 06/2023: Syllabus of the Written
Examination for Technical Assistant Posts

Post Code : CHEM-1 (Chemical Engineering) Written Exam Syllabus

CHEM-1: Chemical Engineering

Process Calculations and Thermodynamics:

% Process Material and Energy Balances: Mole/Mass Balance and inter-conversion,
Concepts of Molality, Molarity, Normality, PPM

% Material Balance without Chemical Reaction:

% Steps for solving material balance problems

% Concepts of By pass, streams, recycle & purge and simple problems

«» Material Balance with Chemical reaction

% Limiting component, excess component, percent conversion, percent yield, percent
excess

% Analysis of products of combustion: proximate and ultimate analysis

++ Problems of fuel analysis, air fuel ratio, theoretical oxygen/air required

% Ideal and Real Gas (Boyle’s Law, Charles Law, Universal Gas Constant, Van-der-
Waal’s equation)

+» Type of processes: Adiabatic, Isothermal, Isochoric, Isobaric, Polytropic

%+ Laws of Thermodynamics (1st, 2nd, 3rd and their application),

+»+ Fundamental Thermodynamic properties (H,G,A,U)

%+ Thermodynamic Cycles (Carnot, Rankine, Stirling, Diesel)

<+ Heat pump and heat engine (coefficient of performance and efficiency)

%+ Basics of Vapor-Liquid Equilibrium (VLE): Raoult’s Law (+ve, -ve deviation),
Azeotrope formation, Dew point and Bubble point calculations for two component
systems, T-XY, P-XY curves

%+ Chemical Reactions and Thermodynamics: Understanding and calculation of Heat
of Formation (Hess’s law), Heat of Reaction, Heat of Combustion Specific Heat
Capacity (Cp / Cv), Net and gross heating value, Adiabatic reaction and adiabatic

reaction temperature

Fluid Mechanics:
++ Distinguish between different types of fluids.

*»+ Understanding of the concept of viscosity, pressure, Bernoulli's Equation
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Flow rate calculation, type of flow (Laminar, Turbulent, Plug flow)

Calculate the power of pump required to do a certain pumping job.

Understanding of the principles behind different flow meters (Venturimeter, Orifice
Meter, Rotameter)

Determination of coefficient of discharge of venturimeter / orificemeter/ rotameter
and plotting calibration curves

Laminar flow in circular pipe, Relation between maximum and average velocity in
laminar flow, Hagen-Poiseuille equation

Understanding of different flow control devices like valves for different types of
fluids and different flow situations.

Fluid flow machinery (Types of Pumps and Compressors, their area of applications
and basic working principle)

Standard sizes of pipes, wall thickness, Schedule number, BWG Number

Pump performance: Characteristics curves, priming, Developed Head, Cavitation,
Net Positive, Suction Head (NPSH) Priming

Basic working principle of Fans, Blowers, Vacuum Pumps, Jet Ejectors

Mechanical Operations & Solid Handling:

Characterization of Solid Particles: Different types of density of particle (Bulk,
Particle, Repose), Particle shape, particle size, mixed particle sizes and size analysis
Size Reduction: Energy and power requirements in crushing, mechanical efficiency,
and expression for power required by machine,

Crushing laws: Rittinger’s law, Bond’s law and Kick’s law, Crushing efficiency
Size reduction equipment: Gyratory Crusher, Jaw crusher, Grinding rolls, Single roll
toothed crusher, Impact or Attrition mill, Ball mill, Fluid energy mill, Colloid mill
Mechanical Separation: Screen analysis, Tyler standard screen series, screen
effectiveness, Types of screening equipment i.e. gyrating screens, stationary screens
and vibrating screens, Screen efficiency, Screen capacity

Filtration and Separation: Basic knowledge and understanding of filter media, filter

aids, mechanisms of filtrations, discontinuous Pressure filters, Filter press,



Continuous: Vacuum filters, Rotary drum filters, Centrifugal filters; Suspended

batch centrifuges, Cyclone Separators, Hydro cyclones

Basic knowledge of types of Mixing and Agitation Equipments

Heat Transfer:
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Modes of Heat Transfer (Conduction, Convection, Radiation)

Conduction: Fourier’s law of heat conduction, thermal conductivity of materials —
solids, liquids and gases and effect of temperature on thermal conductivity, one
dimensional steady state heat conduction through a plane wall, composite wall and
cylinder, multi-layér cylinder

Convection: Natural and forced convection, dimensional analysis and significance
of various dimensional groups such as Reynolds number, Prandtl number, Nusselt
number, Grasshof number., Stanton number

Radiation: Concepts of Reflection, absorption and transmission of thermal radiation,
Emmisive power, Wein’s displacement law, Stefan Boltzmann Law, Planck’s law,
Kirchhoff’s law, Concepts of black body, Grey body, emissivity, view factor,
radiation shield, solar radiation

Dittus Boelter’s equation, Sieder Tate Equation

Heat Exchangers and Their Types and classification

LMTD for parallel/co and counter-current heat exchangers, roughness of surfaces
and their effect

Individual and overall heat transfer coefficient, fouling factor

Calculation of Heat Transfer Coefficients: Natural and Forced Convection

Heat Exchanger Fouling and Cleaning,

Applications of Heat Transfer in Process Industries,

Efficiency of extended surface equipment, compact heat exchanger, finned tube heat
exchanger

Basic understanding of Interface, bubble and film boiling, boiling regime, types of

condensation i.e. drop wise and film wise condensation
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Evaporators: Evaporation Capacity, Evaporation Ecbnomy, Understanding of falling
film evaporator and agitated thin film evaporator, multiple effect evaporator, feeding

arrangements- forward, backward, mixed and parallel feed

Mass Transfer:
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Mass Transfer Operations and Classification

Role of diffusion in mass transfer, Fick’s law, diffusion in ‘the gas phase
equimolecular counter diffusion, diffusion through stationary gas. Mass transfer
coefficient, film theory and penetration theory, surface renewal theory of mass
transfer, interface mass transfer, relation between film and overall mass transfer
coefficient, Knudsen diffusion, Simple numerical problems based on Fick’s law

Gas Absorption and Stripping: Condition of equilibrium between gas and liquid,
mechanism of absorption, Absorption factor, concept of transfer unit (HTU and
NTU) height of column based on condition-gas film, based on condition-liquid film,
height of column based on overall coefficient, HETP for packed column of
distillation, types of tower packing, properties of tower packing, problems
encountered like flooding, channeling, and weeping, loading, choice of solvent,
Raoult’s law and Henry’s law

Humidification / De-Humidification: Definition of humidity, saturated gas, relative
humidity, percentage humidity, humid heat, humid volume, dew point, total
enthalpy, phase equilibrium — relation between equilibrium, mole fraction and
saturation humidity, use of humidity chart, Dry bulb and wet bulb temperature,
adiabatic saturation temperature. Gas liquid contact operation: names of adiabatic
and non-adiabatic equipment — natural draft cooling tower, humidifier and
dehumidifier, different cooling tower arrangements, spray chambers, spray ponds
Drying: General Definition — moisture content (wet and dry basis), equilibrium
moisture content, bound moisture content, unbound moisture content, free and
critical moisture content, rate of drying curve, time of drying, constant and falling
rate periods, drying equipment — tray dryer, rotary dryer, spray dryer, fluidized bed

dryer and application.
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Understanding of the concept of catalysis: Definition, types and classification of
catalyst, Preparation of catalyst, ingredients (Promoter, inhibitor, accelerator)
Catalyst Poisoning, regenerator, Desired properties of catalyst, Working principle of

Catalyst

Instrumentation and Process Control:

-,
°g

.

*
e

Concept of automatic control, Advantages of automatic control, manual and
automatic control, physical and block diagrams

Elements of control System: Definition- input means, controlling means, actuating
means, measuring means, final control elements

Process Characteristics: Process variables, process degree of freedom, forcing
function, step function, ramp, impulse, sinusoidal function

Determination of Transfer Function

Examples of 1st and 2nd Order Sysfems

Response of 1st order system to step, ramp, impulse and sinusoidal inputs

Response of 2nd order system to step change (transient response)

Controller Characteristic or Modes of Control Action: Block diagram of a control
system, negative and positive feedback system, servo and regulatory problem,
control valve mechanism (Air to Open / Air to Close), elements of controller,
proportional (P) control, integral (I) control, proportional-integral (PI) control,
proportional derivative (PD) control, proportional-integral-derivative (PID) control,
two positions control

Basic knowledge of Programmable Logic Controller (PLC) and Distributed Control
System (DCS)

Calibration of resistance thermometer, and thermocouple

Calibration of given manometer for level measurement

Calibration of pneumatic valve

Principles of measurements and classification of process instruments, measurement
of temperature, pressure, fluid flow, liquid weight and weight flow rate, viscosity,

pH, concentration, electrical and thermal conductivity, humidity of gases

10
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Distillation and Fractionation: Concepts of Raoult’s Law, Dalton’s Law Volatility,
Relative Volatility, Calculating Vapour composition and liquid composition,
Rayleigh’s equation. Flash or Equilibrium Distillation. Material Balance over
stripping and enriching section, Mc-Cabe Theile Method (only procedure) Feed
plate, feed line, g-line, effect of feed condition, reflux ratio, total reflux ratio,
Minimum reflux ratio, optimum reflux ratio

Basic understanding of Batch Distillation, Azeotropic Distillation, Extractive
Distillation, steam Distillation, flooding, foaming, dumping/Weeping, Entrainment
in distillation columns..

Adsorption and Adsorbents: Concept of Adsorption operation, types of adsorption
and nature of adsorbent, effect of temperature on adsorption and industrial
application, adsorption isotherms, Freundlich absorption isotherm

Membrane Separation Processes: Types of Membrane, Membrane Separation
Processes, Brief understanding working principle of: reverse osmosis,
microfiltration, ultra filtration, nano filtration, dialysis

Concept of crystallization, saturation and super saturation and solubility curve,
mechanism of crystallization/crystal formation, method of super saturation — Miers

super saturation theory

Chemical Reaction Engineering:

K7
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Concepts of rate of chemical reaction: rate equation, rate constant, order of reaction,
Molecularity of reaction, Chain reaction, parallel reaction, Half-Life period

Concept of batch reactor, semi Batch reactor, constant and variable volume
reactions

Integral and Differential method of analysis of batch reactor data

Understand various types of reactors: Batch, CSTR, PFR, Semi-batch

Performance equation for ideal batch reactor, mixed flow reactor and plug flow
reactor for constant volume and variable volume irreversible first order reaction
Concept of space-time, space velocity and holding fime.

Fundamentals of heterogeneous reacting system: Rate Equation, contacting pattern,

factors affecting heterogeneous reaction

11



Plant Design:

.
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Understanding Process Flow sheets and Diagrams, P&ID nomenclature, Design

Codes and Standards

Chemical Technology:

.
R

Constituents of crude oil / petroleum, crude oil distillation - atmospheric and
vacuum distillation

Typical refinery layout and basic knowledge of process operations (eg. CDU, VDU,
Naphtha Cracking, FCC, Alkylation, Vis Breaking, Reforming, Platforming,
[somerisation, Hydro-cracking, Lube Unit)

Octane Number, Cetane Number, Aniline Point, Cloud Point, Pour Point, Flash
Point, Smoke Point

Basic knowledge of Gasification of coal and chemicals from coal

Types of fermentation processes |

Production of ethyl alcohol by fermentation

Manufacturer of cane sugar

Basic understanding of Engineering problems encountered in fermentation industry

Basic understanding of Pollution abatement in petroleum refining plant

Syllabus Reference:

3 Year Diploma in Chemical Engineering for the State of Uttar Pradesh (2019)

3 Year Diploma in Chemical Engineering Directorate of Technical Education - ASSAM

(2018)

Model Curriculum for Diploma Courses in Engineering and Technology - AICTE (2019)

12



Post Code : CHEM-2 (Chemical Science) Written Exam Syllabus

Inorganic Chemistry: Atomic Structure, Periodicity of elements, Chemical Bonding, Oxidation-
Reduction, General Principle of Metallurgy, Acids and bases, Chemistry of 8§, p & d Block
elements, Noble gases, Inorganic polymers, Coordination Chemistry, Transition elements,
Environmental Chemistry.

Physical Chemistry: Gaseous State, Liquid State, Solid State, Ironic Equilibria, Chemical
Thermodynamics, System of Variable Composition, Chemical Equilibrium, Solution and
Colligative Properties, Phase Equilibria, Chemical Kinetics. Catalysis, Surface Chemistry,
Conductance, Electrochemistry, Quantum Chemistry, Fundamentals of Spectroscopy.

Organic Chemistry: Basic Organic Chemistry, Stereochemistry, geometrical isomerism,
Electrophilic addition to the alkenes. Nucleophilic substitution at saturated carbons; Chemistry
of aliphatic and aromatic compound, Cycloalkanes and conformational analysis, Chemistry of
halogenated hydrocarbons, alcohols, phenols, ethers and epoxide, carbonyl compounds,
carboxylic acid and their derivatives, Nitrogen Containing Functional groups, oils and Fats.

13



Post Code : ESD-1 (Civil Engineering) Written Exam Syllabus

1. Basic knowledge of MS Word, MS Excel and auto CAD.

2. Engineering and Building Drawing: Lettering Dimensioning, Orthographic, isometric sections,
common symbols and conventions, Drawings of building components as Walls, footings, Doors,
Windows, Staircases.

3. Environmental Engineering Ecology and environment, disaster management, building water supply,
Quantity and Quality of water, water treatment, waste water and sewage treatment, laying and
construction of sewers and solid waste management.

4. Fluid Mechanics: Units and Measurement Properties of Fluids. Hydrostatics forces. Flow through
pipes and channels, pumps and turbines, water methods of irrigations, Hydrology, Runoff,
requirement for Crops, wells and tube wells, Cross drainage works. Water logging river training works.

5. Applied Mechanics, SOM and Structural Analysis Force System, equilibrium, frictions, centroid,
moment of inertia. Kinematics and kinetics of rigid bodies. Simple stresses, normal stresses, shear
stresses in beams, shear force and bending moment diagrams for determinate beams and frames.

6. Surveying Basic principles of chain surveying Compass surveying Levelling plane Table, Theodolite
and total Station surveying.

7. Building Materials and Building Construction knowledge of different building materials including
Testing for Bricks. Solid and Hollow blocks, stone cement, aggregates, concrete, steel lime, paints
and varnishes. Bitumen Timber and Aluminium and joinery works. Construction of buildings using
framed construction in concrete and steel and load bearing structures surface finishes, brick masonry,
stone masonry and composite construction.

8. Concrete Technology: Properties of concrete in fresh and hardened state water cement ratio,
hydration process, design mix of concrete. Laboratory and field tests on concrete Compaction
finishing cursing of concrete. Laboratory and field tests on concrete compaction finishing and curing
of concrete. Basic knowledge of special concretes, Read Mix Concrete Fiber Reinforced concrete
self-compacting concrete, High strength concrete etc.

9. Reinforced Cement Concrete and steel Design: Design Philosophies. Design using Limit state method
for Beams, slabs, columns, staircases and footing for strength and serviceability. Design of steel
Beams tension members, compressing members, built-up beams, plate girders roof trusses etc.

Earthquake resistant design. Knowledge of related latest IS Codes, IS 1893, 1S456, 1S800, 1513920,
1S4326 etc

10.Highway Engineering: Materials involved in Highway Construction. Typo of Highway pavements, Hill
roads, drainage and Highway maintenance.

11.Soil Mechanics and foundation engineering Properties of different types of soils, effective stresses,
deformation of soil compaction, consolidation shear strength. Soil exploration, Bearing Capacity of
soil, Earth pressure and stability of Retaining walls etc.

12.Estimation and Costing: Specifications, Analysis of rates, Preparations of tender documents,
Accounts and Procedures, Arbitration and disputes. Schedule of rates, Estimation of building works,
Highway works Drainage works, water supply and sanitary installations electrical installations.
Construction Project management, PERT, Planning, Organization, Labour Scheduling control of
progress, safety, Inspection and Quality control, Repair and Maintenance of buildipg yorks.

14



Post Code : MRED-1 (Biotechnoloy/Microbiology) Written Exam Syllabus

A. Fundamentals of Biochemistry & Molecular Biology

(i) Carbohydrates, Proteins, Lipids, Nucleice acids, Metabolism of Carbohydrates, Electron
Transport Chain, Metabolism of Lipid, Metabolism of Nucleotides, Secondary metabolism,
Enzymes.

(i) Organization of DNA into chromosomes, Mutations- Molecular mechanism, DNA- Protein
Interactions, DNA Replication, Translation, Regulation of Gene expression in prokaryotes
and eukaryotes, DNA- Transposable elements.

B. Fundamentals of Microbiology

() Microscopy: Light microscopy- Phase contrast Microscopy, Fluorescent microscopy,
Modern Developments in Microscopy- FRET Microscopy, Confocal Microscopy, Electron
Microscopy- Transmission and Scanning Electron Microscopy- Principle and applications,
Resolution of a Microscope.

(i) Ultra-Structure of bacteria, fungi, algae, protozoa and viruses. Classification of microbes,
molecular taxonomy, Artificial and Natural systems of classification, Traditional characters
used for the classification of Microorganisms.

(i) Current methods of identification, characterization, classification of Microorganisms.
Microscopic examination of Microorganisms. :

(iv) Morphology and Fine structure of bacteria, cultivation of bacteria, growth of bacteria- growth
curve, Reproduction and growth, Pure Culture and culture characteristics. Microbial
techniques, staining techniques.

(v) Characteristic features of eubacteria, archae, fungi- Molds and Yeasts, algae, protozoa and
viruses- viruses of bacteria, Viruses of plants and animals.

(vi) Biology of Escherichia Coli, Bacillus subtilis, Rhizobium sp., Agrobacterium tumefaciens,
Saccharomyces cerevisiae, and phage lambda

(vii) Microbial nutrition. Growth, Microbial metabolism and energy production

(viii)Microbial interaction (Human microbe interaction, normal biota of the human body, plant
microbe interaction)

(ix) Control of Microorganisms- Physical chemical methods, Disinfectants, Antibiotics and
mechanisms of antibiosis

C. Fermentation, Instrumentation Techniques

(i) Basic concept of fermentation and bioprocess.

(i) Types of fermentation- Batch, Fed Batch, continuous, solid state and submerged
fermentation.

(iiiy Growth and Product Relationship

(iv) Media formulation for fermentation

(v) Fermentation Based Products

(vi) Upstream and downstream process unit operations

(vii) Waste Treatment

(viii) Instrumentation

(ix) Techniques: UVOVIS, Spectrophotometry, FTIR, NMR, XRD, Chromatography types and

principles, HPLC, GCMS, SEM, TEM, Radiotracer Techniques, electrophoresis.
n AL O
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Post Code : AFLAD-1 (Mechanical) Written Exam Syllabus

Computer Fundamentals

Engineering drawing
Engineering workshop
Basic Mechanical Engineering

Introduction to Thermodynamics

Internal Combustion Engines and Refrigeration
Heat transfer

Machine Tools and Machining Processes

Thermal Engineering
* Sources of Energy
Internal Combustion Engines
I.C. Engine Systems, Fuel feed system, Ignition system, Engine combustion
Performance of I.C. Engines, Engine testing
Fuels and alternative energy options
Fuel economy, Air pollution and Emission control
Air Compressors
* Refrigeration & Air-conditioning

Fluid Mechanics
* Properties of fluid
* Fluid Pressure & Pressure Measurement
¢ Flow Through Pipes

Theory of Machines & Mechanisms
¢ (Cams and Followers
* Flywheel and Governors
* Brakes, Dynamometers, Clutches & Bearings

Measurements & Metrology

* Precision and Accuracy
Classification of Errors; Systematic and Random Error
Measuring Instruments; Transducers and Strain Gauges
Measurement of Force, Torque, and Pressure
Limits, Fits & Tolerances.

Strength of Materials
* Mechanical properties of materials, simple stresses and strains
* Moment of inertia
e Torsion

Manufacturing Engineering

* Fundamentals of machining
¢ Lathe and drilling machines

16



Post Code : AFLAD-2(Electronics/EEE) Written Exam Syllabus

1. Fundamentals of Electrical & Electronics Engineering (FEEE)
Electronic Components & Signals, Analog Circuits, Electric and Magnetic Circuits, A.C.
Circuits, Transformer and Machines.

2. Electronic Devices and Circuits, Digital Electronics
Semiconductor and Diodes, BT, FET, SCR DIAC & TRIAC, Amplifiers and Oscillators, Number
Systems & Boolean Algebra, Logic Gates and Circuits, Memory Devices.

3. Fundamentals of Power Electronics
Power Electronic Devices, Thyristor Family Devices, Turn-on and Turn-off Methods of
Thyristors, Phase Controlled Rectifiers, Industrial Control Circuits.

4. Electrical Circuits and Network
Single Phase AC Circuits, Three Phase Circuits, Principles of Circuit Analysis, Network
Theorems, Two Port Network.

5. Electrical and Electronic Measurements
Fundamentals of Measurements, Measurement of electrical voltage, current, power and
energy, Circuit Parameter Measurement, CRO and Other Meters.

6. Introduction to Electric Generation Systems,
Thermal Power Plants: Coal, Gas/ Diesel and Nuclear-based, Large and Micro-Hydro Power
Plants, Solar and Biomass based Power Plants, Wind Power Plants.

7. Electrical Machines (Motors and Transformers)
AC machines (Generators, IM and synchronous), DC machines, 1-Ph & 3-Ph Transformers,
Special Purpose Transformers.

8. Electric Power Transmission and Distribution
Basics of Transmission and Distribution, Transmission Line Parameters and Performance,
Extra High Voltage Transmission, A.C Distribution System, Components of Transmission
and Distribution Line.

9. Microcontroller Applications
Architecture of Microcontroller-8051, 8051 Instruction Set, Assembly Language
Programming, 8051 Internal Peripherals and Programming with 8051,

10. Embedded Systems
Embedded C basics operators for Arduino, Introduction to Arduino Mega, Communication
with Arduino

11. Renewable Energy Power Plants
Solar PV and Concentrated Solar Power Plants, Large Wind Power Plants, Small Wind
Turbines, Micro-hydro Power Plants, Biomass-based Power Plants.

12. Industrial Automation and Control
Introduction to Industrial Automation, PLC Fundamentals, PLC Programming and
Applications, Electric Drives and special machines, SCADA.

13. Solar Power Technologies
Solar energy, Solar PV Systems, Solar PV Electronics, Solar PV Off-grid and Grid Tied

Systems. =
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