Lecturer in
INSTRUMENTATION TECHNOLOGY /
ELECTRONICS & INSTRUMENTATION

Module I : General Knowledge and Current Affairs

Salient Features of Indian Constitution

Salient features of the Constitution - Preamble- Its significance and its place in the
interpretation of the Constitution.

Fundamental Rights - Directive Principles of State Policy - Relation between
Fundamental Rights and Directive Principles - Fundamental Duties.

Executive - Legislature - Judiciary - Both at Union and State Level. - Other
Constitutional Authorities.

Centre-State Relations - Legislative - Administrative and Financial.

Services under the Union and the States.

Emergency Provisions.

Amendment Provisions of the Constitution.

Social Welfare Legislations and Programmes

Social Service Legislations like Right to Information Act, Prevention of atrocities
against

Women & Children, Food Security Act, Environmental Acts etc. and Social Welfare
Programmes like Employment Guarantee Programme, Organ and Blood Donation etc.

RENAISSANCE IN KERALA

Towards A New Society
Introduction to English education - various missionary organisations and their
functioning- founding of educational institutions, factories.printing press etc.

Efforts To Reform The Society

(A) Socio-Religious reform Movements

SNDP Yogam, Nair Service Society, Yogakshema Sabha, Sadhu Jana Paripalana
Sangham, Vaala Samudaya Parishkarani Sabha, Samathwa Samajam, Islam Dharma
Paripalana Sangham, Prathyaksha Raksha Daiva Sabha, Sahodara Prasthanam etc.

(B) Struggles and Social Revolts

Upper cloth revolts.Channar agitation, Vaikom Sathyagraha, Guruvayoor
Sathyagraha, Paliyam Sathyagraha. Kuttamkulam Sathyagraha, Temple Entry
Proclamation, Temple Entry Act .Malyalee Memorial, Ezhava Memorial etc.

Malabar riots, Civil Disobedience Movement, Abstention movement etc.

Role Of Press In Renaissance
Malayalee, Swadeshabhimani, Vivekodayam, Mithavadi, Swaraj, Malayala
Manorama, Bhashaposhini, Mathnubhoomi, Kerala Kaumudi, Samadarsi, Kesari, Al-
Ameen, Prabhatham, Yukthivadi, etc

Awakening Through Literature
Novel, Drama, Poetry, Purogamana Sahithya Prasthanam, Nataka Prashtanam,
Library movement etc



Women And Social Change
Parvathi Nenmenimangalam, Arya Pallam, A V Kuttimalu Amma, Lalitha
Prabhu.Akkamma Cheriyan, Anna Chandi, Lalithambika Antharjanam and others

Leaders Of Renaissance

Thycaud Ayya Vaikundar, Sree Narayana Guru, Ayyan Kali.Chattampi Swamikal,
Brahmananda Sivayogi, Vagbhadananda, Poikayil Yohannan(Kumara Guru) Dr
Palpu, Palakkunnath Abraham Malpan, Mampuram Thangal, Sahodaran Ayyappan,
Pandit K P Karuppan, Pampadi John Joseph, Mannathu Padmanabhan, V T
Bhattathirippad, Vakkom Abdul Khadar Maulavi, Makthi Thangal, Blessed Elias
Kuriakose Chaavra, Barrister G P Pillai, TK Madhavan, Moorkoth Kumaran, C.
Krishnan, K P Kesava Menon, Dr.Ayyathan Gopalan, C V Kunjuraman, Kuroor
Neelakantan Namboothiripad,

Velukkutty Arayan, K P Vellon, P K Chathan Master, K Kelappan, P. Krishna Pillai,
A K Gopalan, T R Krishnaswami Iyer, C Kesavan. Swami Ananda Theerthan , M C
Joseph, Kuttippuzha Krishnapillai and others

Literary Figures

Kodungallur Kunhikkuttan Thampuran, KeralaVarma Valiyakoyi Thampuran,
Kandathil Varghese Mappila. Kumaran Asan, Vallathol Narayana Menon, Ulloor S
Parameswara Iyer, G Sankara Kurup, Changampuzha Krishna Pillai, Chandu Menon,
Vaikom Muhammad Basheer. Kesav Dev, Thakazhi Sivasankara Pillai, Ponkunnam
Varky, S K Pottakkad and others

GENERAL KNOWLEDGE AND CURRENT AFFAIRS
General Knowledge and Current Affairs

Module II (a): Technical Mathematics

I. Matrices — Identification of Matrices, matrix operations, adjoint and inverse.

II. Determinants — Evaluation of second and third order, minors and cofactors,
solutions of simultaneous linear equation in three unknown using Cramer’s
rule.

ITII. Binomial Series — Expansions using Binomial theorem.

IV. Trigonometric functions — Signs of functions in each quadrant. Trigonometric
values of angles, properties of trigonometric functions, applications of the
identities sin (A + B), cos (A = B) and tan (A £ B).

V. Coordinate geometry — Equations to a straight line — slope-intercept form,
intercept form, Angle between two lines, condition for two lines to be

perpendicular, parallel.

VI. Differentiation — Limits and continuity, derivatives of functions, equation to
tangents and normals. Maxima and minima of functions of one variable.

VII. Integration of functions — Integration of different types of functions.



VIII. Applications of integration — Area bounded by a curve and X or Y axis,
solutions of differential equations using the method of variable separable,
solutions of linear differential equations of first order.

Module II (b): Basic Civil Engineering

Materials: Brick — varieties and strength, characteristics of good brick. Cement —
varieties and grade of cement and its uses. Steel — types of steel for reinforcement
bars, steel structural sections. Aggregates — types & requirements of good aggregates.
Concrete — grades of concrete as per IS code, water cement ratio. Workability,
mixing, batching, compaction and curing.

Construction: Parts of building — foundation — types of foundations — spread
footing, isolated footing, combined footing, Raft, pile and well foundations. Masonry
— types rubble masonry, brick masonry, English bond and Flemish bond. (One brick
wall).

Surveying: Chain surveying — principles, instruments, ranging, and chaining
survey lines, field work and field book, selection of survey stations, units of land area.

Levelling: Levelling instruments, different types, bench mark, reduced level of
points, booking of field notes, reduction of levels by height of collimation method
(simple problem). Modern survey — instruments — Total station, Electronics
theodolite, Distomat.

Module II (c): Basic Mechanical Engineering

The importance of IC Engines: Definition, classification — two stroke engines,
four stroke engines, working of two stroke engines and four stroke engines with the
help of line sketches, comparison between two stroke and four stroke engines,
comparison between petrol and diesel engines, function of fly wheel, clutch, gearbox,
propeller shaft and differential in power transmission, explain with sketch the working
of differential, briefly explain power transmission of 4 wheel vehicle with line
diagram.

The importance of Power Plants: Introduction, classification of power plants
— working of hydroelectric power plant with schematic sketches — working of thermal
(Steam and Diesel) power plant with schematic sketches — working of nuclear power
plant with schematic sketches.

Module II (d): Basic Electrical Engineering

Review with discussion of electric current, potential difference, power, EMF,
resistance and its laws, Ohms law and series parallel circuit, electromagnetism,
generation of AC and DC supply.

Idea of Basic electrical circuit: Electrical supply and load and its functioning,
division of voltage and current in a parallel and series circuit — simple problems, units
of power and energy, solution of DC circuit with calculation of energy consumption
in an installation.



Circuit parameters: Resistance, Capacitance and inductance. AC circuit with R,
L, C. Simple solution of typical AC circuit with resistance, impedance, power and
power factor.

Electrical circuit of an installation: Earthing, lightning protection.

Module II (e): Essentials of Electronics Engineering

Active and passive devices — review only. LED — working, applications, comparison
of LED lighting and CFL lighting. Full wave rectifier — diagram and explanation, 5 V
power supply — with bridge rectifier and 7805. SMPS — block diagram and
advantages. Integrated circuits. SMDs — advantages. Static electricity — precautions in
handling electronic circuits.

Switches: ON / OFF, push to ON, push to OFF, push to ON / OFF, SPST, SPDT,
DPDT. Working and application of limit switches, proximity switches, relays.

Microcontrollers: Simple block diagram of 8 bit microcontrollers — application.
Mobile technology: CDMA and GSM. Compare — 2G and 3G technologies.

Inverter & UPS: Block diagram. Compare — inverter and UPS. Online and off line
UPS — differentiate. Battery selection for UPS and inverter.

E-waste: Health hazards of e-waste.

Module 111 :

Transducers & its Classification: Variable resistance transducers, Variable
Inductance transducers, Magnetic transducer, Variable Capacitive transducer,
Piezoelectric transducer, Photoelectric transducer, Radiation detectors.

Telemetry System: Data transmission — General Telemetry system, block
Diagram — Characteristics of Telemetry system. Land Line telemetry system. Voltage
Telemetry System — Current Telemetry System — motion balance and Force balance
telemetry systems. Synchro Transmitter and Receiver — Position Telemetry System —
Position Telemetry system with synchros.

Fibre Optic Communication System: Principle of Optical Fibres. Block
diagram of fiber optic communication system. Wavelength division multiplexing.
Optical fiber construction. Single mode step index fiber, multi mode step index fiber
and multimode graded index fiber — comparison. Acceptance angle and Numerical
aperture. Propagation of light through optical sensors. Types of Fiber optic sensors.
Losses in optical fiber cable. Light sources and detectors used in fiber optic
communication systems.

Module 1V :

Temperature Measurement: Mercury in glass thermometer, Mercury in steel
thermometer, Gas and Vapour Pressure Thermometer, Bimetal, Radiation pyrometer,
Optical pyrometer, PTC & NTC — Thermistor, Solid State Temperature Transducers,
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Resistance Temperature Detector, Types, Thermocouple — industrial thermocouples,
thermopile.

Level Measurement: Float and Cable method of level measurement — Float type
magnetic level gauge — Displacer type level indicator using torque tube — Air purge
type level indicator — Capacitive conductive level indicator — ultrasonic level gauge —
Radiation absorption method — Laser method used for level indication. Fiber optic
level sensor — Level switch — Measurement of level of dry materials — Level
measurement using strain gauges - Level transmitter

Pressure Measurement: Definition and units, Different pressure measurement,
U-tube manometers, Bourden tube pressure gauges, Bellows Diaphragms and
Capsules — Dead weight tester, Vacuum Measurement — McLeod gauge, Pirani gauge
& ionization gauge, Differential pressure transmitter for pressure measurement, Fiber
optic pressure sensor.

Flow Measurements: Laminar and turbulent flow — Reynold’s number —
Continuity equation — Bernoulli’s equation for ideal fluid, Variable area and variable
head type flow meters, Variable Head flow meter, Differential pressure flow
transmitter, Special type flow meters, Electromagnetic flow meters — Turbine flow
meter — Mass flow meters — Ultrasonic flow meters — Hot wire anemometer, Positive
displacement flow meters, Open channel flow meters.

Viscosity Measurement: Saybolt’s viscometer — Redwood viscometer.

Specific gravity measurement, Humidity measurements, speed measurement, Torque
measurement, Acceleration measurement.

Module V :

Process Control: Block diagram, Process characteristics, Process parameters,
Discontinuous controller modes, continuous controller modes, pneumatic controllers —
proportional controller — PI controller — PD controller — PID controller.

Application of Operational Amplifiers in Process Control: Current to
voltage — voltage to current converter — precision rectifier & Comparators — error
detector — instrumentation amplifiers — proportional controller — PI controller — PD
controller — PID controller.

Final Control Element and Control Valves: Pneumatic, electric and
hydraulic actuators, air to open and air to close control valves, Direct acting &
Reverse acting Control valves. Different valve plugs control valve characteristics,
valve positioner, motion transmitter, limit switch, air pressure regulator & I/P
converter.

Process Control Strategies: Single variable, Independent variable, Interactive
variable, compound variable and multivariable control, Feedback control system,
Feed forward control system, Cascade control system — Ratio control system —
Adaptive control system — Split Range Control System, Adjustment and Tuning of
controllers, Data loggers, Data acquisition system, Supervisory control, Direct Digital
control, DCS, PLC, SCADA system for industrial automation, Intelligent control,



biological neural networks, artificial neural network, fuzzy logic — concept, open-loop
ANN controller and closed-loop ANN controller

Process flow diagrams (PFDs), Process and Instrument diagrams (P&IDs) and Loop
diagrams (“loop Sheets”) — Lines & Symbols — codes — tags.

Module VI :

Numerical Control: NC and CNC, Hydraulic and pneumatic systems, working of
hydraulic pumps, Air compressors, Air receiver, air dryers and air service equipment

Motion converters: Parallel shaft gears, epicyclic gears, harmonic drives, worm
and bevel gears, V belt drives, toothed rack and pinion and screw nut systems, cams
indexing mechanisms, linkages, spring and dampers.

Robotics: Specification of Robots, classification of Robots, Industrial applications
of Robots, characteristics, sensors used in Robotics, Programming: Lead through
programming, textual programming, programming language, online and offline
programming, intelligent robots.

Control System:

Physical systems — physical model — mathematical model — linear time invariant and
linear time variant system. Open loop and closed loop. Transfer function of linear
systems, mechanical translational system, mechanical rotational system, electrical
system, thermal systems, analogous systems.

Block diagram reduction, Signal flow graph
Time Response Analysis: Test inputs, order of a system, - Response of a
system. Time response specification, type of a system, Static error coefficients, Routh

Hurwitz criteria, root locus methods, Bode Plot.

Power Devices: Power diode, SCR, TRIAC, DIAC, Triggering and commutation
of SCR, Converters, AC Controllers, Inverters.

AC and DC drives: Dual Converters, Choppers, Speed control of DC drives.

Module VII :

Bioelectricity — Resting and action potential — transmission of impulses

Blood Pressure Measurement, Blood Flow Meters: Electrical activity of
the heart, Electrocardiograph (ECG), Electroencephalograph (EEG), Electromyograph
(EMG), Cardiac pacemakers, Cardiac Defibrillators, Diathermy, Hemo-dialysis
machine, Respirators, Ventilators.

Blood Cell Counter.

X-ray Machine & Computed Axial Tomography (CAT)

Ultrasonic Imaging — Magnetic resonance Imaging

UV & Visible Photometer, Infrared Photometers, Flame photometers, Mass
spectrophotometer, = Nuclear = Magnetic = Resonance  spectrometer, = Raman
spectrophotometer.



PH Measurements, Chromatography, analyzers, Thermal conductivity gas analyzer,
paramagnetic oxygen analyzer, electrical conductivity analyzer — Zirconia oxygen
analyzer, Infrared analyzers.

Lasers: Characteristics and Classification of LASER.
Scientific applications of Laser — Industrial applications of Laser — Military
applications of Laser — Medical applications of Laser.



