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GOVERNMENT OF KARNATAKA
DEPARTMENT OF SAINIK WELFARE AND RESETTLEMENT

Office of the Deputy Director

Department of Sainik Welfare & Resettlement

(Karnataka)
No. Date:
CERTIFICATE
This is to certify that Shri/Smt/Kum..............ccoiriiiiieee, is an applicant
for in Karnataka is the spouse/son/daughter of
o J Rank........... NAME. .ot who died/was

permanently disabled while in service according to the certificate issued by Defense
Authority. He died/was permanently disabled on..................... Home address of the

individual at the time of joining Defense Service as per the records is:

Place: Signature of the Deputy
Director
Date: Department of Sainik Welfare & Resettlement

District
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This is to certify that Sri / Smt / Kum ... son/ wife / daughter of
S e Age old, male / female,
Registration NO ...t isacase of .....coooiiiiiiiiiiii, He / She is physically disabled/visual
disabled/speech & hearing disabled and has .......................... b percent) permanent (physical

impairment visual impairment speech & hearing impairment) in relationto his/ her .......................cooiil

Note :
1. This condition is progressive/non-progressive/likely to improve/not likely
to improve. *
2. Re-assessment is not recommended/is recommended after a period
o] P months/years. *
* Strike out which is not applicable
(Recent Attested
Photograph showing
the disability
affixed here)
Sd/- Sd/- Sd/-
(Doctor) (Doctor) (Doctor)
(Seal) (Seal) (Seal)

Countersigned by the
Medical Superintendent CMO/Head
of Hospital (with seal)

Signature / Thumb impression

of the disabled person

Explanation:-As per Notification No. DPAR 50 SRR 2000 dated 03-09-2005 “ Physically Handicapped candidates “ or
“ person with disability ” means a person suffering from not less than forty percent of any of the following disabilities :-
(1) Blindness (2) Low Vision (3) Hearing impairment (4) Locomotor disability (5) Leprosy cured (6) Mental retardation
(7) Mental iliness.

(1)Blindness refers to a condition where a person suffers from any of the following conditions, namely:- (a)Total
absence of sight; or (b) Visual acuity not exceeding 6/60 or 20/200 (Snellen) in the better eye with correcting lenses;
or (c) limitation of the field of vision subtending an angle of 20 degree or worse;(2) Person with low vision means a
person with impairment of visual functioning even after treatment or standard refractive correction, but who uses or is
potentially capable of using vision for the planning or execution of a task with appropriate assistive device; (3)
Hearing impairment means loss of sixty decibels or more in the better ear in the conversational range of
frequencies.(4) Locomotor disability means disability of the bones, joints or muscles leading to substantial restriction
of the movement of the limbs or any form of cerebral palsy.(5) Leprosy cured:-means any person who has been
cured of Leprosy, but is suffering from, (i) Loss of sensation in hands or feet as well as loss of sensation & paresis in
the eye & eyelid, but with no manifest deformity;(ii)manifest deformity & paresis but having sufficient mobility in their
hands & feet to enable them to engage in normal economic activity; (iii) extreme physical deformity as well as
advanced age which prevents him from undertaking any gainful occupation; and the expressesion “ Leprosy cured “
shall be construed accordingly; (6) Mental Retardation:-means a condition of arrested or incomplete development of
mind of a person who is specially characterised by sub normality of intelligence; (7) Mental lliness:- means any
mental disorder other than mental retardation.
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Water Resource
Dept




measurement, Hydrostatic pressure on

MMﬂ:m methods, Losses of prestress. Stresses in conery,
dus to pres loads. Prediction of fong tem and short term deflections, Limit stats of collapse 3
‘esdblock. Design of pre and post tensioned beams. Analysis of composite beams,

s Madibors sobiecred 1o il force and uniaig) g,

Design o

 FLUID MECHANICS, HYDROLOGY & WATER RESOURCES ENGINEERING
FLUID MBCHANICS: Tntroduction and

Terminology, Basic propertiss of fluids, Pressre and i
surfaces, Kinematics of {luid flow, Dynamics of flyjd flow,
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S RE(;‘RUITB‘IENT TO

. e - ~NEW ADLR’
©_“TTSYLLABUS FOR = ™ SETTLEMENT AND LAND
DEPARTMENT OF SURVEY SET 22 NATAKA
RECORDS OF GOVT OF KARNAL
PAPER-II
CIVIL ENGINEERING (SURVEY). COMPUTER APPLICATION AND
BASIC MATHEMATICS

. Fundamental concepts of surveving- Definition, principle of
surveving, concept of plane and geodetic surveying, plans and
maps- surveying equipments, meridians, bearings, dip and
declination, local attraction, calculation of bearings and included

angles. Compass surveying and plane table surveying.
Linear measurements including chain survey
instruments- chain, tape, ranging rods and area measurement.

Compass surveving- calculation of bearings and included angles,
prismatic and surveyor’s compass, temporary adjustments.

Plane table survev- Plane table and its accessories, advantages and
disadvantages of plane table survey, method of plotting-radiation,
intersection, traversing and resection, two-point and three-point

methods,

method,

- Theodolite, tacheometry, triangulation
levelling- theodolite temporary adjustments, measurements of
horizontal and vertical angles, heights and distances- single plane
and double plane methods. Computation of distances and elevation

using tacheometric methods.

and triconometric

-




Q,’p 6. Traverse  surveving  and  omitted measurements- traverse

s

surveying, types of traversing, closing error, balancing the traverse
and its methods.

. Levelling and Contouring - Principles and basic definitions- types

of levels- types of adjustments and objectives- types of levelling-
simple,  differential, (y, reciprocal, profile, cross-sectioning-
booking of levels- rise and fall and HI (Height of instrument)
method, Contour definition, Characteristics of contour, Methods of
locating contours.

. Areas and Volumes — mecasurements of the area- by dividing the

arca into geomeltrical figures, area from offsets, mid-ordinate rule,
trapezoidal and Simpson’s one-third rule, area from co-ordinates,
introduction to planimeter, measurement of volumes-trapezoidal

and prismoidal formula

. Curve Surveving — curves- necessity- types, simple curves,

elements, designation of curves, setting out simple curves by linear
methods, setting out curves by Rankine’s deflection angle method,
compound curves, elements, design of compound curves, setting
out compound curves, Reverse curve between two parallel
straights, Transition curves, characteristics, Vertical curves and it’s

tvpes.

10. Modern methods of surveying —

Photogrammetry and Aerial survey: Introduction, definition, basic

principles, methods, importance of scale, height, applications.

Remote Sensing— introduction, principle of remote sensing, EMR
types, Resolutions, types of satellites, types of sensors, LIDAR,
visual and digital image processing and its application.

Global Positioning Systems (GPS) — definition, principles of GPS
and its applications.

Geographical  Information _ System (GIS)-introduction and
principle of GIS, components of GIS and its applications.
Advanced instrumentation in surveyino—classification, measuring
principles, electronic theodolite, EDM, total station, and drones.




Computer Applications:

MS Office- MS Word, MS Excel, MS Powerpoint.

AutoCAD: Introduction to AutoCAD software, all commands In
Autocad, drawing simple figures, triangles, rectangles, Text
writing, hatching, development of 2D and 3D ‘elcments,
extrusion, mirror option, etc., Operations using AutoCAD.

Mathematics:
Basic mathematics i.e., Basic Geometry, Triangles- properties.of
Triangles, Postulates, Pythagoras theorem, Polygons, properties
of Polygons, Axioms, Lines, Angles, Trigonometry, Co-ordinate
Geometry, Units of Measurement, Scales, types of Scales.

-
'
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BACKWARD CLASSES WELFARE DEPARTMENT

Svllabus for specific Paper PAPER-2

Name of the Post : Gazetted Manager/Taluk Backward classes welfare Officer.

Pay Scale:43100-83900.

Topics :-

s
2,
3
4.
5
6

8.
9.

Reservation in India.
National Commission for Backward Classes.

. Reservation in Karnataka. The Karnataka SC/ST and OBC Act 1990.

Education and Employment Reservation Karnataka.

. Government of India Reservation for Economically Weaker Section (EWS).
. Karnataka state Commission for Backward Classes Act 1995 Functions and

Powers of the Commission.

1990 and Rules 1992.
Creamy Layer Concept of State Reservation.
Backward Classes welfare Department, Government of Karnataka.

10. Various Developmental Corporations established for the Development of

11,

Backward Classes.
Arivu, Ganga Kalyana schemes.

12. Various Scholarships schemes for Backward Classes Students.
13. Various Developmental schemes for Backward Classes.

14. Training schemes for Backward Classes youths.

15. Hostels for Backward Classes.
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3 - 5 ob ilers- ificati ificati hidied :
nergy, Steam boilers- classification, Classification, Principle of operation of Impuls

... Engineering Drawing:

P A PE R -2 Water Resource Dept ~
S.&;. . v Ed s Tn) = = D
LELABUS FOR KPSC EXAMINATIONS FOR MECHANICAL ENGINEERING -

GRADUATE LEVEL AND ABOVE

1.BASIC ENGINEERING

Mechanical Engineering Sci . :
gineering Science: Energy and steam, forms Sources and Classification of

e and

acti - Eooos o - . . . . L.
reaction, gas & water turbine, Classification, [.C. Engines—parts, Refrigeration anc Air

conditioning, Lathe and Drilling Machines, Milling and Grinding Machines, Joining

Processes, Lubrication and Bearings Soldering, Brazing and Welding, Power Transmission

Belt Drives & Fasteners.

Infroduction to engineering mechanics, Composition of forces,
¢ equilibrium 107 different

Cenfroids 2nd

Engineering Mechanics:
Free body diagram, equations of equilibrium, Conditions of stati

force systems, Lami’s. theorem, Friction;, Statically determinate - beams,
moment of inertia.

Strength of Material: Stress and strain, Shear SIess, Bending moment and Shear {oisge
diagrams, Elastic constants, principal stressss, Maximum stresses in beams, Deflection of
Leams, ard Torsien of shafts.

Introduction, Drawing Instruments and their uses, BIS conveanilons,

racticing, Orthographic Projections, Orthographic
ctions and development of lateral

projection (Using Isometric Scale only). Compuier Assisted

Lettering, Dimensioning and free hand p

Projections of plane surfaces, Projections of Solids, Se
Surfaces of Solids, Isometric

Drafting/Modeling.

Engineering Mechanics: Statically indeterminate structures, Frames & trusses, Projectiies,

Central force motion, Virtual work, Types of supports.

umn and Struts. Slopes acd deflection of beams,

aterial: Mohr’s diagrami, Col
Combined stresses, Failure theories, Curved beams, Centrifugal stresses, Stresses 1 thin
cylinders, changes in dimensions of cylinder (diameter, leagth and volume), Thick cylinders

ected to internal and external pressures (Lame’s equation).

Streagth of M

subj




1tin soligs; Diffusion, Difiusion
g ase diagrams; Iron-carbon
ts and impact tests,

jeture

ce & Met

iffusion.
Mechanisim Fick’s laws of diffust

’ . " - r
Diagram. Mcclmmcal propertics © -
l ; our, yield point P

Elastic and Plastic beha

Types of

paterial Sciet
relationships,

f fibers and matrix
PRC, MMC

fracture, StAgES
properties ©
sons of FRP,
lus and strength of

Applications

posite materials.
properties and appl
Young’s modu
_ stress conditions.

Materials: Types of com »
' ica
| methods of production,

- Compositc
osites. Expressions for density,

materials. Geunera
- and structural comp
continuous fiber réinforc

" of composite materials in aerospa

ed composites in 180~ strain and 150
ce, automobue and LEwE
d protection methods.

Material Science & Metalluxrgy: Factors affecting fatigue life an
Creep: The creep curves, Mechanisms of creep, Creep-resistant. Opti’cal microscopy,
. Metallurgical microscope and specimen preparation. Scanning Electron Microscope. Space

=%
o

lattice classification. Miller Indices for planes and directions. Creep phenomernon Thre
. 2

m -

L

..stages.of creep.. Transient creep and Viscous creep. Creep rupture, Creep Properties, Cree

T t‘ ; 3 . N s Ton, WL
est. Iron-Carbon Equilibrium phases. Non-equilibrium T.T.T phase diagram. Phases formed

in these conditi 1 aum . E:msl e

nditions. Influence of alloying elements on Non -equilibri di T
treatment of ferrous materials: i e, e
o . us materials: Annealing, Nommalising, Hardening, Tempeéring.
hardening methods: carburizing 'cyalnidi itrid o S R
. ) ng, nitriding. Flame and i i |
induct i

uction hardening, Heat

= g

Composite Materi
| terials: Sm ;
A 1 art Materials: Piezo- electric matérial El
S materials, sha . S, Electrostrictive
Pe memory alloys, fiber optic . ictive,
- Nano materials
: and

7 2 3 N ﬂ

. mater]
rials, structures and nano-surface
Baok »




2L BERMAL & FLUIDES ENGINEERING
Thermodynamics: S

3 Ics: System, Sumroundine ; -

o 3 uaames, Boun Iy, rroperty, State, Process, Cyclic
rocess, Path funet : i e
P ; function, point function, Zeroth taw, first and second of thermodynamics
Camot Cycle, Irreversibili ilabi .
g, ersibility and av ity. Concsnt of He . -

3 vailability. Concept of Heat cngines, efficiency of heat

engine- t f ' . e
gine- concept of heat pump and Refrigerator cosfficient of performance

Fluid Mechanics: Fluid-definition, concepts of continuum, shear stress as applied to fluids,
fluid properties viscosity, Newton’s law, surface tension, bulk modulus, compressibiiity,
vapour pressure, capillarity, gauge-and absolutie pressures of a fuid. Principle of manometers,
simple and differential manom.e';ers,v Bourdon’s pressure gauge, Pascal’s law, Hydrostatic
forces on plan¢ and inclined surfaces. Archimedes principle, stability of foliation bodies.

Bemoulli’s equation, viscous flow of incompressible fluids, boundary layess.

LC. Engines: Working of SI and CI two-stroke and four-stroke engines. . Efficiency

calculation and heat balance.

Power Plant Engineering: Steam power: Coal, ash handling and different types of boilers:

Diesel and gas turbine power plant: Hydro-electric plants: Nuclear power plant.

Thermodynamic Engineering: Behaviotir "of “idéal “and real gases, properties of pur

substance, calculation of work and heat in ideal processes, analysis of thermodynamic cycles
related to energy conversion. Application of first law-Steady flow energy equations, Steady
state flow processes, Application of steady flow energy equations, Analysis of open system,
for different process. Entropy and neat, Cannot theorem, Clausius theorem, Entropy —
property of a system, Clausius _inequality, Entropy change of an irreversible process of a
closed system, principle of increase-of :cntropy, combined first and second law, Entropy

change for ideal gas, True or internal latent heat, Internal energy of steam, dryness fraction,
mollier chart.
Fluid Mechanics: Determination . of metacentric height- experimental and analytical

methods. Forces acting of fluid mass, Fulers equation of motion, energy possessed by a fluid

particle, Bernoulli’s equation derivation from ore dimensional Eulers equation of motion.
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meter, pitot tube, notches- /

T, orifice ¥ iy
eter, horizOﬂw!- ‘Vortex moti

: im
2 . le ventull i
. fBenoulli’s pAnci? . e vertical,
Anplicauon © . 2.t notches OIY . - flow through pi
N jangular trapczoidal B -eulles egquation for tlow &% Plpeg)
rectangular. TN its signiticance: Hagen pOiSet™ o ines, Unsteady Flow-Wate,
Y - S = ot
Reynolds pumber & 115 515 ) bulent floW through PP -
' flow: Darcy’s equation for T8 - ingham pi-theorem,  &pp leation
Turbulent flow: LK . nal anaylsis, Bucking
1Lmensio caee T
o = iies .
model studies.

Hammer. Prnciple
study of construction,

umber and introduction to
ssification of turoiaes, .
Francis and Kaplan turbines-

dimensionless n
gas turbine,

f ines and cla
Turbo machinery: Theory ol turbines an .
Ficiencies of pelton-whee

Various types of steam and

ompressors, multistage

waorking, velocity diagrams and e
OTaTL.

Impulse and reaction principle and velocity dia -
centrifugal and axial flow" C

T 1 apd o
formance of furbines, specific speed and

velocity diagrams. Reciprocating,
i i i . Pe
compression, reheat, regeneration, efficiency - il testine of
i I.T.'L€S (Awhe ] =
governing O1 _tur_ - |

unit quantities. Characteristic Curves, cavitations,

turbines.
Refriceration & Air Conditiening: Introduction- Application — of refrigeration —

Performance of a refrigerator (COP) — Units of refrigeration - The reverse cannot cycle- The
reversed Brayton or Bell Coleman air cycle — Air réﬁigeration system — Vapour compression
refrigeration system — methods to tmprove simple refrigeration system- properties of a good
refrigerant — Vapour absorption refrigeration System — COP interms. of operating -
& winter

temperatures of vapour absorption refrigeration system. Summer air-conditioning-
equipments used for air conditioning system. Introduction to psychrometry,

air conditioning,

ferms 1nvolved in air conditioning — psychrometric chart- Psyctrometric pracesses- Concept

of comfort air condition- Cooling loads affecting air conditionine.
(= T -

diesel cycle — dual combustion

L.C. Engines: Afr standard efficiency & - mep of otto cycle —
cycle numerical problems — deviation o Morse test f rea] cycle from theoretical air cycle
» EXCESS alr actual air required for complete cémbustiou of solid

1

engines —
(KNOCK) in SI encine ion i
gines, combustion in CJ engmes & Knock in the CJ engine. Carburetion

SEH] Ie and com I X - = (o} o
p p ex carburettor ﬁjel pLLfIlp for SI E‘u&in imition S}'étems f F SI i
coines




W~

s

fuel injection system for C! engine — Supercharging of IC engines — Cooling of IC engines —
Goveming of IC engines.

Heat and Mass Transfer: Basic modes of heat transfer, mechanism and basic laws of heat

transfer, Thermal conductivity for various types of materials, heat capacity, heat diffusivity
connective heat transfer co-efficient, Stefan Boltzmann’s Law of Thermal radiation. Overall
heat transfer co-efficient variable Thermal conductivity, critical thickness of insulation for
cylinder and sphere, heat transfer from extended surfaces, Dimensional analysis, application
to free and forced convection, physical significance of Reynolds, prandtl Nusselt and Stantan
numbers numerical prob[ems Classification of heat exchangers, Heat changers effectiveness
and LMTD for parailel and counter flows, fouling and fouling factor, significance of NTU.
Types of boiling & CO‘L‘i‘dC‘lS&tIOII Krichoff’s law, Plank’s law and Wein’s displacement law,

" infinite gray surfa‘ces.'_Effect of radiation shzeld; definitions of terms used in mass transfer
analysis; Flick’s first law; Steady state equimolar counter diffusion in gases: Steady state
unidirectional in gases; steady state unidirectional in gases; steady state diffusion in liquids,

Schmidt Number, Sherwood Number. . | .

4. DESIGN

Theory of machines: Kinematic and dynamic analysis of planer mechanisms. Cams, gears
and gear trains, transmiission of power, friction, flywheels, governors, balancing of rotating
and reciprocating masses, free and forced vibration of single degree freedom systems, effect

of damping, transmissibility, vibration isolation, critical speed of shafts.

Design of m_achiﬁe eleménts: Design for static and dynamic loading; prilnciplcs of the design
of machine c_lem;nts such as bolted, riveted and welded joints, shaits, springs, spur gears,
rolling and sliding’ contfict‘bean'ngs, brakes and clutches. Lubrication & Bearings: Drop feed,
wick feed and needle lubricators. Ring,.splash and full pressure lubrication. Pivot bearing,

collar bearings and antiﬁictién bearings. Introduction to Computer Aided Design.

Mechanical Measuremeuts Measurements and measurement  systems; Dcfimhm
significance of measurement, generahzcd measurement system {]“ﬁﬂl*lDl‘lS and concept of
accuracy, precision. calibration,” sensitivity, repeatability, linearity, standards of

measurement, limits, its, tolerance and gauging, principle of interchageability, Indian

-

e



L%

ical comparatorg  *

; " opll
.chan:cal and OP _
.ment, /
aular n]casurplnbn qccondar\' U-jn"("-"" OrS. CICCtnca
aﬂ{? - ’ - .
andards, comparator ransducers: P imats = and (erminating devices:
s :;)T pneumatic parator: n ediale mOdlfymg Mcaerumcnt of force,
L ctroniC ransducer® hs, X plol‘LGl'S
mechanical elect 1105COP oscillograpi®
OSCII ?
. cathOdC ray
mechamcal, " -
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and acceleratio . Interference in gears and

s mechanism

th on rack; P!
d woint 2 gears

in, evaluation tooth

oear when in
(without

hines: velocity

truction Straight lin B
methods of avoiding interference: Minimu
sh to avoid interference: Introduction O bev
involving problems). Classification: veloc1ty ratio for €p
d torques in epicyclic gear train:, Automobﬂe
Spin, precession and torque vectoIs: gyro

e motion: yariou
m number of tee
el, helical, Spifa
jcyclic gear ira

gear DOX, Diffe
scopic and its effect

Theory of mac

and Klein’s ConS
] an

me
rential gear boX.

. Balancing of

Ioada an
d dynamic balancing

Prmmple of gyroscepe motion:
wheelers and 4 wheelers. Static an

rces) £aasses. Causes and effect of

on planes, ships, 2
rotating and r.ecipmcanng
vibration in machines. Different metho
Free, damped and forced vibration. Transmissibility and
shafts. Whirling of shafts. Geared System; Synthesis of Mechanisms

(primary and secondary o
freecom.

ds of reprenting of vector. S.H.M. degrees of
isolation. Free torsional vibration of A

Design of machine elements: The meaning of Mechanical Engineering Design — the phases
of design — design considerations — codes and standards — review of stress analysis — factor of
safety. Design for static loading — Failure theories — stress concentration. Design for variable
loading — Endurance limit and fati | con
afigue strength — Flu 1 inati
_ gth ctuating stress — combination of loading

- . >

transmissi it ' .
ssion elements — positive drivers and friction drives

3
PRODUCTION & IND USTRIAL, LN(“INI‘LRINC

Metal Casting: G
ravity die-cas e L

i et o £ ting, Pressurc die castmg melting furnaces: worki
il fired and gas ng principl
pit fumdce clectri pe

re arc furnace, we
) “'Cldlnﬂ .

£ Pprocess: arc

welding: inert
gas weldin

Acetyie 8 (TIG & MIG) subrucrg:,cd R

ne welding, SO[deﬂﬂ"&bmzmg velding (SAW), Bas ol

g:



Metul cutting: Cutting tool materials, basic tool ¢ geometry, mechanism of tool wear, too! fife,
metal eutting process; Turning, drilling. boring. milling. grinding & finishing process. Jigs
and finlIltﬁ principles, Carbides coated carbides, Tumning {Lathe), shaping and planning
miachines; different operations on lathe, shaping machine drilling machines: CNC machines:
Prineiples of operation milling machines: milling operations, indexing: differential and
angular indexing  caleulations, grinding machines (centerless, cylindrical and surface

’ ¥ Y " \-
grinding) broaching process: lapping and honing operations.

Metal Forming: Closed die forging by slab anaiysis, Rolling: Types of roliing mills, effects
of front and back tensions, _Drawing: Slab analysis, Extrusion: cxtrusi;on equipment & dies,
deformation, extrusion of seamless tubes sheet & metal forming: Open back inclinable press
(O3] press), piercing, blanking, bending, deep drawing, forming methods: explosive forming,
electro hydraulic forming, electromagnetic forming, power metallurgy: methods of

production of metal powders, conditioning and blending powders. '

Computer Integrated Manufacturing systems: WIP ratio, TIP ratio, High volumc
production system: Transfer mechanism-lincar-walking beam, Rotary-rack and pinion,
Rachet & pawl, geneva wheel, buffer storage, automated assembly systems: CNC machining
centyes, Compuier controlied man u&ctunnfr systems, CNC machining centers and

programming, concept of graup technology, cellular manufacturing, robotics, FMS.

Non-Traditional “mzchining: Ultrisonic machining, Abrasive Jet Machining (ATM),
Flectrochemical Machining (ECM): Accuracy, surface finish, ECM tooling: ECM tooling
technique, Chemical Machining (CM):. Electrical Discharge Machining (EDM): EDM,
Plasma /rc Machining (PAM), Lascr Beam Machining (LBM).

Industrizl Engineering and Management: Production planning, scheduling, routin.g,
dispatching, ERP, push and pull production systems, supply chain management, inventory
control. Quality-TOM, TPM, statistical quality control, six sigma, linear programming,
simplex and. duplex. method, PERT and CPM. Design of Experiments- Taguchi method.
Work Study: Introducuon Work-study prouedurcs Hu_man Cons1dcradons In work study
concepts of work content, work study as a ool to mprove productivity. I\/ethoa Study:

Objectives, steps in method study recording techniques, micro motion study, and principal of

7



\‘.

.-{“cs‘ of work measurement, II'.'_:
1ic :

sment

s otives, tecl '
r Objectives: ; stermined motion ¢
comy Waork NMeasurdi - sampling prcdclc,rmm Me
QA

[

motioh o¢ <andard time, work

N ation ol
study equipment, computat

| evolution of POM, the system concept,
al evo

analysis.
POM systems, role of models, the

Jistoric
sment: Histor
Production and Operation Manageme king for
s « decision mak ;
temn efliciencics and effectiveness, dectsio h duction and the measurement.
gystem ¢ e septs of pro >
A * POM, concepts
o evternal environment of POM, : 3 : Ces
e S L, S ) tions, design specifications and tolerances,
dtlOlls, "

' ocessing consider -
Output design, materials & processing CONSK | e necaction o
bility, human engineering. Requir g fo
7

{ ' f IOI'L,{.AL L]I‘l - IT“-J[]]O(L y

- ¥ &

. - ession analysis, Delphi method,
smoothing with trend and seasonality, ﬁn‘ccﬂ_st'mg Crrors, regression analysis, | i )
‘ ) ‘s of inve E models with an
problems. Inventory types, Inventory costs, ABC’s of inventory, EOQ . N

i i or ; i ice break, problems.
without shortage, production Inventory model, inventor y model with price break, p

Inventory types, Inventory costs, ABC’s of inventory, EOQ models with and without

shortage, production Inventory model, inventory model with price break, problems.

Definition, Reasons, Arguments for and

Autemation in Manufacturing: Automation-
stratcgics-Manufacmzing,

against Automation, Production Operation & Automation

Industries, Types of production, function in Manufacturing, Information Processing in

Manufacturing, Plant layout, production concepts & Mathematical modéls, Automation
Strategies, Automation Material Hana'[iﬁg & Storage System, Principles of Material
Handling, Eguipments, Automated Guided Vehicle systems—Components, Types, Guidance,
Routing, Steering, Control, Loading, System design, Advantage & Applications, Au{oma-feci
S;oragc & Retrieval system-Deﬁnition of ASRS, ﬁmctiohs, coméonents, Types & Design of

Control- Logic Contro] & Sequencmg, Ladder Logic Diagrams, Programmable Logic
: ; S
Controller- Components of PLC, Operating cycle, Cababilities and Programming PLC

of Pneumatics, Cqmpressed Air-generatjop & Contaminatjop conirol, Pneumatic Actuators

- J. 3 ., - - - ’ '
Preumatic Vajyes & Contro] Circuits, Building of Pneumatic Cireyi ] '

it e 1 ircuts for typical Automatiop
1s. Control- Logic Contro] & Séquencing, Ladder Logic Diagrams Programmap)

: mable.




o

- Nanotechnology: Nano  scale-electron microscope.  Fullerenes-conductivity  and

Logic Coatroller- Companents of PLC, operating cycle, Capabilities and Programming PL.C,

problems. Discrete Coatrol using Programmable Logic Centrollers & Personzal Computers-

Discrete Process. Pneumatic & Electro Paeumatics in Automation, Industrial Prime movers,

Basics of Pneumatics, Compressed Air-generation & Contamination coatrol, Preumatic

Actuators, Pneumatic Valves & Control Circuiis. Building of Preumatic Ci

Automation Applications.
=

rcuits for typical

Automated Manufacturing Systems: Single station automated cells, fiexible manufacturing
systems, taguchi methods in quality engineering,

L

superconductivity- ferromagnetism. Carbon nanotubes, nanosensors electrochemical sensors

molecular nanomachines motors and machines nanotribolo gy. . M

Note: The above syllabus in furnished such that the core is to be covered for all competitive

examinatiens. Questions with increased difficulty can be included for these examinations.

2 ake ot
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PAPER-2

SYLLABUS FOR APPOINTMENT OF ASSISTANT DIRECTOR OF FACTORIES

?l. No. | Topic | Sub-Topic |
Erements_ of Mechanical Steam Formation and Application: ]
Engineering |

Formation of steam and thermodynamic properties of steam , Agplications of steam

in industries namely, Sugar industry, Dairy industry, Paper industry, Food
processing industry for Heating / Sterilization, Propulsion / Drive, Motive,
Atomization, Cleaning, Moisturisation, Humidification

Energy Sources and Power Plants:

Review of energy sources; Construction and working of Hydel power plant, Th ermal

power plant, Nuclear power p'ant, Solar power plant, Tidal power p
plant.
Introduction to basics of hydraulic turbines and pumps:

n of Hydraulic turbines, namely, Peloton Wheel, Francis

Principle and Operatio
working of Centrifugal Pump.

Turbine and Kaplan Turbine. Introduction to

Properties, Composition and Industrial Application of Engineering Materials:

els and stainless steels, Non-ferreus /metals: aluminum
alloys. Ceramics - glass, optical fiber giass, cermets. Composites - fiber reinforced
composites, metal matrix composites. Smart materials - piezoelectric materials,
shape memory alloys, semiconductors and super-insulators.

Metals-Ferrous: Tool ste

Metal Joining Processes:
and Welding: Definitions, Classification and methods of
and welding. Brief description of arc welding, Oxy-acetylene
and MIG welding.

Soldering, Brazing

soldering, brazing
welding, Introduction to TIG welding

Heat Transfer Applications:

e Radiators; Condensars and

Review of modes of Heat Transfer: Automobil
of Electrical and Electrenic Devices;

Evaporators of refrigeration systems; Cooling
Active, Passive and Hybrid Gooling.

Fundamentals of IC Engines:

Review of Internal Combustion Engines, 2-Strokes and 4-Strakes Engines,

Compenents and Working Principles, Application of IC Engines in Power
Generation, Agriculture, Marine and Aircraft Propulsion, Automabi'e.

Insight into future mobility technology;

Vehicles, Components of Electric and Hybrid Vehicles. Dnves

Electric and Hybrid
s of EVs and Hybrid vehicles

and Transmission. Advantages and disadvantage

Refrigeration and Air-Conditioning:

Principle of refrigeration, Refrigeration effect Ton of Refrigeration, COP,
Refrigerants and their desirable properties. Principles and Operation of Vapour
compression and Vapour absorption refrigeration. Domestic and Industnial

Applications of Refrigerator

lant, Wind power. |




1 -

| Working Principles of Air Conditioning, Classification and Applications of Ajr
| g

. Conditioners. Concept and operation of Centralized air conditioning system

I
| Mechanical Power Transmission:

1 Gear Drives: Types - spur, helical, bevel, worm and rack and pinien, velocity ratio,
| gear trains and their epplication: simple and compound gear trains.
i

', Belt Drives:

Drive, V-Belt Drive and Application of Belt Drives. Concept of Chain, Rope drives

t

l

| Components of beit drive and concept of velocity ratio; Types of belt drives, Flat Bal|
|

1

1 and their applications.

Fundamentals of Mechanical Linkages:

Definitions of Machines and Mechanisms. Applications of linear motion, oscillatory

motion, rotary motion, ratchet and latches, clamping, reverse motion, pause and
l hesitation, loading and unloading mechanisms.

1. introduction to Robotics:

| Robot anatomy, Joints & links, common robot configurations. Applications of
Robotics in Material Handling, Processing, Assembly and Inspection.

Fundamentals of machining and machine tools, Construction and Working Principle
of Lathe. Various Lathe Operations: Turning, Facing, Taper Turning and Knurling

Construction and Werking of Milling Machines and 2pplications. Construction and.

E
:l Fundamentals of Machine Tools and Operations:
i
|
i working of simple Drilling Machines and applications.
F

Introduction to Modern Manufacturing Tools and Techniques:
CNC:

introduction, components of CNC, advantages and applications of CNC, CNC
Machining centres and Turning Centres.

Concepts of Smart Manufacturing and Industrial loT.

Introduction to Mechatronics:

Concept of open-loop and closed-loop systems, examples of Mechatronic systems
and their working principle.

Elements of Chemical Engineering

Water Treztment;

Introduction, hardness of water, types, determination of hardness by EDTA method,
disadvantages of hard water - boiler scales - formation, disadvantages and
prevention,

removal of hardness by ion exchange method, desalination of water - reverse
osmosis, forward osmosis and electre dialysis. Dissolved oxygen, BOD and COD -
introduction and their significance in waste water treatment, experimental
determination of COD of waste water, treatment of waste water - zerobic and
anaerobic oxidation, primary, secondary and tertiary treatment methods, numerical

problems on hardness & COD. Applications of NTO and Ag NP in waste water
treatment.
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- Mechanical Testing:

e i—— —";' z

CTr i Stress relieving —
Heat Treatment, Stre Lanarion " -
Ilongation, Hnrdnc.ss |
NDT methods(detailed)

% 2 - A0 \S

Manutacturing Processe
Machine Tools

Fundamentals of Machine
Tools and Operations

Calibrations B Ty 7
Construction and Working Principle
Various Lathe (_)pcruiuml:s. o Rawling
LS Al . >, ‘1 - \‘ 'l. ll’. ‘:‘ { b.:
F'urning, Facing, Taper | 1B Ang e i
Construction and Working ol Milling Ma
applications ‘ ‘

Construction and  working ol
Machines and applications

simple  Drilling

Introduction  to
Manufacturing Tools

Modern |

CNC: Introduction
Components of (‘N(.- . _
Advantages and applications of CNC

CNC Machining centres and Turning Centres

Plants

Coal Based Thermal Power

Rankine cycle — Improvisations

Layout of modern coal power ph}nl

Super Critical & Sub Critical Boilers
I'BC Boilers, Turbines, Condensers
Steam & Heat release rate

Subsystems of thermal power plants

I'uel and ash handling

Draught system

Feed water (reatment

Binary Cycles and Cogeneration systems

<

Gas, Turbine &
Cycle  Power

Diesel,
Combine
Plants

Otto, Diesel, Dual & Brayton Cycle
Analysis & Optimisation.
Components of Diesel and Gas Turbine power
plants.

Combined Cycle Power Plants.

Nuclear Power Plants

Integrated Gasifier based Combined Cycle systems.
Basics of Nuclear Engincering, N o
Layout and subsystems of Nuclear Power Plants
Working of Nuclear Reactors

Boiling Water Reactor (BWR)

Pressurized Water Reactor (PWR)

Gas Cooled and Liquid Metal Cooled Reactors

10.

11.

Power from Renewable

Energy

Safety measures for Nuclear Power plants
Hydro Electric Power Plants |
Classification, Typical Layout
components including Turbines

Principle, Construction and working of Wind.
Tidal, Solar Photo Voltaic (SPV), Solar Thermal,

and associated

Energy,  Economic &
Environmental

Power Plants

Issues of

Geo Thermal, Biogas and ['uel Cell power systems,
Power tariff types T e

Load distribution parameters and load curye
Comparison of site selection eriterig

Relative merits & demerity L
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and Materials Engineerine their processing znd their transformation ;
componant of e_:;f;:&-;—'%:;

* 4 coverad include their
mechanical pivsical  metallurey.
tbermody

* Ore 2nd mi common metals, Matenals
ERXC

13., Deformation and Testing of | » Deformation of matenials. Elastic  deformation
Materials. Plastic dzformation.
Mechanical Behaviowr of | = Fracture mechanics. Testng
Matenials * The classification of meachan
and non-farrous metals and
14.' Phase Transformations = The co diffusion
npes transiormadons that are
alloyvs
15.| Mechanics of Materials * Intern: bodies- impacted by externa
loadin s of Materials
' * Bendin (twisting). bending under shear
: stress
= Temp ts on deformation
| = Mode rmation
| E ' Disle eep. Faticue
| 16.] Steel Making * Impont making
| ‘ ) * Techn uction of stesl and challenges
‘ ‘ in ste
]. * Basic oxvgen stes] making (BOF). Electric steel
: | making. Argon oxygen decarburization (AOD).
| Vacuum arc re-melting (VAR)
, ®* Secondary stee] making Continuous casting of steel.
| = Castiron. melting, casting and characteristics of ron |
RELEVANT ACTS & RULES '

| BOILERS ACT. 1923

ory of implementation of the
Act - Pre-Independence era

R 5, - |
Provisions and Sections of the Act |

| ' * Inwoduction and Hist
| :
| -
2 | INDIAN BOILER | =
REGULATIONS 1950 | Regulations
* Provisions in  the
Administrative
3 BOILER OPERATION | =
ENGINEERS RULES 2021
BOILER ATTENDANTS | =

RULES, 2011

= z . e ______—___—‘—-\—————-
Introduction and History of implementation of the |

Regulations  related 10
recognitions. Materials.

Design,
Inspections. Standards and Form

—‘_‘__'_—‘___—‘__'_—————‘—__.
¥ of implementation of the
Rules

Provisions in the Rules relateq 10 Administrative

ats l

Introduction and History ]
1

i

|

lmiportance, Examinations. Applications. Certificates |
-y SASTRHANIONS, .



PAPER -2

SYLLABUS FOR THE POST OF GEOLOGISTS IN
THE GROUNDWATER DIRECTORATE,

MINOR IRRIGATION AND GROUNDWATER DEVELOPMENT
DEPARTMENT, GOVERNMENT OF KARNATAKA

1. General Geology and Geomorphology: Basic principles, weathering and soils,
Mass wasting, Influence of climate on processes, Concept of erosion cycles.
Peneplanation, Geomorphology of fluvial tracts, arid zones, coastal regions, ‘Karst’
landscapes and glaciated ranges. Land forms in different climatic zones, 1
Geomorphic mapping, slope analysis and drainage basin analysis. Application of |
Geomorphology in groundwater prospecting, civil engineering, hydrology, and
‘environmental studies, Topographical maps. Geomorphology of India with special
reference to Geomorphology of Karnataka with emphasis on its morphology and

evolution.

2. Petrology: -
A) Igneous Petrology: Forms, textures and “structures  of igneous rocks,
— —application of binary and ternary phase diagram in petrogenesis. Magmatic
differentiation and assimilation, petrogenesis of granites, basalts, komatites and
alkaline rocks (kimberlites, anorthosites, lamprophyre, Nephiline synite, and

carbonatites). Origin of primary basic magmas, Dyke rocks.

B) Metamorphic Petrology: Textures and structures of metamorphic rocks.

Regional and thermal metamorphism. Geothermal gradients, Characteristics of
different grades and facies of metamorphism. Metasomatism and granitization,
migmatities. Pre, Syn, Post Plate tectonics, concept of metamorphic zones.

Paired metamorphic belts: Charnockitization. -

C) Sedimentary Petrology: Provenance and diagenesis of sediments. Primary

| Sedimentary textures. Framework matrix and cement of terrigenous sediments,
Definition, mcasurement, and interpretation of grain size. Elements of
hydraulics. IPrimary Structures, palaeocurrent analysis. Biogenic and chemical
sedimentary structures. Sedimentary environment and facies. Tectonics and

sedimentation. Classification and definition of sedimentary basins, Sedimentary




basins of South India. Cychc sediments Seismic and sequence stratlgraphy

Purpose and scope of basin analysis. Structure contours and isopach -maps.

3 Structlgal Geology: - Principles of geological mapping and map reading,

projection diagrams. Stress- strain relationships of elastic, plastic, and viscous
materials. Measurement of strain in deformed rocks. Behaviour of minerals and
rocks under deformation conditions. Structural analysis of folds, cleavages,
lineations, joints :and faults, Classification of folds and faults. Superposed
deformation. Time-relationship between crystallization and deformation.
Unconfromities and basement-cover relations. Structural behaviour of igneous

rocks, diapirs and salt domes.

4. Geotectonics: - Earth and the solar system, Meteorities and other extra-terrestrial
materials, Planetary evolution of the earth and its internal structure. Heterogeneity
of the earth’s crust. Major tectonic features of the Oceanic and Continental crust.
Continental drift — geological and geophysical evidence, mechanics, objections
present status. Gravity and magnetic anomalies at Mid-ocean ridges, deep sea

trenches, continental shield arcas and mountain chains. Palaeomagnetism.

Seafloor spreading and Plate Tectonics. Island arcs, Oceanic islands and volcanic -

arcs. Isostasy. orogeny and eperogeny. Diastrophism, Seismic belts of the carth.

Seismicity and plate movements. Geodynamics and evolution Indian plate.

5 Geologv and Stratigraphy:-

A)Geology and Stratigraphy of India:- Principles of Stratlgraphy-code of
stratigraphic nomenclature of India; lithostratigraphy, biostratigraphy,

chronostratigraphy and magnetostratigraphy; principles of stratigraphic
correlation; characteristics of Archean granite-greenstone belts; Indian
stratigraphy- geological evolution of Archean nucleii (Dharwar, Bastar,
Singhbhum, Aravalli and Bundelkhand); Proterozoic mobile - beltsEastern
Ghats Mobile Belt, Southern Granulite Terrain, Central Indian Tectonic Zone,
Aravalli-Delhi Belt, North Singhbhum Mobile Belt; Proterozoic sedimentary
basins (Cuddapah and Vindhyan); Phanerozoic stratigraphy- Paleozoic (Spiti,
Kashmir and Kumaon), Mesozoic (Spiti, Kutch, Narmada Valley and

Trichinopoly), Gondwana Supergroup, Cenozoic (Assam, Bengal basins,




Garhwal-Shimla Himalayas); . Siwaliks; boundary problems in Indian
Py stratigraphy. :
B) Geology and Stratigraphy of Karnataka: Early pioneers, Geological history

of the State, Archean era, Ancient supracrustal enclaves (Sargur type), Gnessic

complex, Gold bearing Schist belts of eastern Karnataka (Kolar type), Schist
belts of western Karnataka (Dharwar type) Granulities, Younger Granitics.
Proterozoic Era, Purana basins of Karnataka-bhima and kaladagi, Life in
Precambrian, Gondwana, Deccan Volcanic episode, Dyke Rocks, Tertiary Era,
Laterite and Black Soils. |

C)Palaeontology: Fossil record and geological time-scale, Morphology and time-
raﬁges of Fossils groups. Evolutionary changes in molluscs and mammals in
geological time. Principles of evolution. Use of species and genera of
forminifera and enchinodermata in biostratigraphic correlation. Siwalik
vertebrate fauna and Gondwana ﬂora evidence of life in Precambnan times

different mlcrofossﬂ groups and their distribution in India.

_____ — . 6' Mill_e_lfalog !.:__ C].—}?Stallography—, . P-]]B)‘_Si.ca]_,__ C_heﬁl:ieal_ m_.cmwliographic ;

characteristics of common rock forming silicate mineral groups. Structural
classification of silicates. Common minerals of igneous and metamorphic
rocks. Minerals of the carbonate, phosphate, sulphidé and halide groups.
Optical properties of common rocks forming silicate minerals, uniaxial and.
biaxial minerals. Extinction angles, pleochrolsm birefringence of minerals and

 their relation with mineral composition. Twinned crystals, Dispersion.

7. Oregenesis: - Ore deposits and ore minerals. Magmatic processes of
m'mera]isation. Porphyry, skarn and hydrothermal mineralisation. Metallogeny,
Fluid inclusion studies. Mineralisation associated with (i) mafic, uItramaﬁc
and acidic rocks, (ii) greenstone Belts, (iii) komatities, anorthosites and -
kimberlites and (w) submarine volcanism. Magma related mineralisatian,
through geological time. Stratifsrm and stratabound ores. Ores and

metamorphism- cause and effect relations.

8. Geochemistry: Farth in relation to the solar system and universe, cosmic
abundance of elements. Composition of the planets and meteorites. Structure

and composition for earth and distribution of elements. Trace elements.




Elementary crystal chemistry and _thermodynamics. Introduction to isotope
geochemlstrv Geochemistry of hydrosphere, biosphere and atmosphcrc

Geochemical cycle and prmmples of geochem:cal prospecting.

Mineralogy and geochemistry of radioactive minerals. Instruments techmques
of detection and measurement of radioactivity. Radioactive methods for
prospecting and assaying of mineral deposits. Distribution of radioactive

minerals in India, Nuclear waste disposal-geological constraints.

9. _Geophysics: Basics of Ge@hysics, Application of Geophysics in
Groundwater exploration, site location of Check Dams, bridges, mining canal,
tunnel constructions, ground water potential zones; electric resistivity survey in
Wenner, Schlumbger configurations, Borehole logging, Airborne Geophysical

investigations.

Electrical prospecting: Electrical properties of rocks and minerals. Direct current
method. Instruments used in electrical prospecting. Application -efﬂe}eenical methods

in groundwater investigation.

- Gravity prospecting: Earth gravity field. Regional and local gravity anomalies.
Instruments used in gravity prospecting, principles of gravimeters. Types of
corrections applied in gravity data. Interpretation of gravity anomalies.

Magnetic prospecting: Magnetic properties of rocks and minerals. Earth™s magnetic
field. Regional and local anomalies, Magnetic balances and Torsion magnetometers

Airborne magnetometers Interprctahon of magnetic anomalies.

Seismic prospecting: Elastic properties of rocks. Different types of elastic waves.
Refraction techniques. Time-distance relation for horizontal interfaces. Effects of

dipping beds and faults, Seismic instruments. Data acquisition and processing.
Well logging: Description of a borehole environment. Different techniques of logging.

10. Geochemical Exploration: Introduction: Application of geochemisty in mineral
exploration. Geochemical sampling media and scales of geochemical survey. Basic
principles involved in geochemical prospecting, geochemical environments,
geochemical dispersion, geochemical anomaly, geochemical mebility, geochemical

reactions, indicators and path finders and principles of interpretations.

Mode of occurrence of trace elements.




Methods of sample decomposition. Primary dispersion patterns of deep-seated.
Epigenetic anomalies in bedrock - diffusion and leakage halos.

Secondary dispersion patterns: Mechanical and biological dispersion, syngenetic and
epigenetic dispersion.

Dispersion of elements in residual overburden: Anomalies in gossans, soils. 3 hrs
Geochemical drainage survey: Orientation survey, choice of material to be sampled,

sample layout, collection and processing of samples, preparation of anomaly maps.

interpretation of data.

Geochemical soil survey: Orientation survey, field operations, sampling layout:

processing of samples and interpretation of data.

Biogeochemical and geobotanical survey: Biogeochemical anomalies, surveying

techniques. Geobotanical indicators, geobotanical anomalies. -

-11. Environmental Geology and Natural Hazards: - Concepts and principles.

Natural hazards-preventive/precautionary measures- floods, landslides.
earthquakes, water logging problems-causes and mitigation measures, river and
_ coastal erosion. Environmental I;ﬁ_p__azcl assessment of anthropogenic activities
such as urbmﬂzétion, river-valley projects, open cast and underground mining
~and quarrying; disposal of industrial and radio-active waste, excess withdrawal
of ground water, use of fertilizers, dumping of ores, mine waste and fly-ash.
Organic and inorganic contamination of ground water and their remedial
measures.  Soil' degradation and remedial measures. Environmental

Management Plan, Environment protection-legislative measure in India.

12. Indian Mineral Deposits and Mineral Economics:

A) Occurence and distribution of Mineral Deposits: Metalliferous deposits-

base metals, iron, manganese, aluminium, chromium, nickel, gold, silver,
molybdenum. Indian deposits of‘ non-metals- mica, asbestos, barites.
gypsum, graphite, apatite and beryl. Gemstones, refractory minerals,
abrasives and minerals used in glass, fcrﬁlizer, paint, ceramic and cement
industries. Building stones, Phosphorite deposits. Placer deposits, rare earth
minerals, Strategic, critical and essential minerals. India’s Status in mineral

production. Changing patterns of mineral consumption. National Mineral

Policy.




Marine mineral resources. their origin and distribution, Mineral Production

and Industrial Scenario; Mineral beneficiation and Mineral Conservation. %

B) Mineral Resources of Karnataka: Historical development of Mineral

Industry in Karnataka, Karnataka’s contribution to the Mineral wealth of
India, Trends in Genesis of Mineral deposits, Origin occurrence and
distribution of metalliferous and non-metalliferous mineral resources of

Karnataka including ornamental stones.

13. Engineering Geology: Mechanical prop_ertiés of rocks and-soils, Geological

investigations for river valley projects-Dams and reservoirs; tunnels-types,
methods and problems, Bridges-types and foundation problems. Shoreline
engineering Landslides classification, causes, prevention and rehabilitation.
Concrete aggregates-sources, alkali aggregate reaction. Aseismic designing-
seismicity in India and earthquake-resistant structures. Problems of ground
water in engineering projects. Geotechnical cése studies of major Projects in

India.

— 14.Marine Geology: Occanography (Physical, Chemical, Biological and
Geological) and Salt Water Intrusion studies.

15. Hydrogeology :

A) Origin, Occurrence and Distribution of Water :- Origin of water:

Meteoric, Juvenile, magmatic and sea waters, Hydrological éycle:
Precipitation runoff, infiltration and evaportranspiration, Hydrographs,
Subsurface movement and vertical distribution of groundwater; Springs,
Classification of aquifers, Concepts of drainage basin and Groundwater
basin hydrological Properties of rocks-specific yield, Specific retention
Porosity, hydraulic conductivity, transmissivity, storage coefficient, water
table fluctuations-causative factors, static water level, concept of barometric
and tidal efficiencies, water table contour maps, Classification of rocks with

,,,,,,,,,,, respect to their water bearing characteristics, Hydro-stratigraphic units, SRS

Hydrogeology and Groundwater Provinces of India with special reference to

Karnataka, wet lands of Karnataka.




B) Well Hydraulics and well Design :Theory of groundwater flow, Darcey’s.

Law and its applications, types of wells, drilling methods, construction,
design, development and maintenance of wells, specific capacity and its .
determination, Unconfined, confined steady , unsteady and radial flow '\ s
conditions, pumps tests methods, data analysis and interpretation for hydro

geological boundaries.

C) Ground water Chemistry:

Groundwater composition, unites of expression, mass-balance calculations;- '
rock-water interaction (chemical equilibrium, free energy, redox reactions
and cation / anion exchanges), graphic representation of chemical data; -
- groundwater hardness, microorganisms in groundwater; water quality
standards; groundwater issues due nto urbanization; solid and liquid waste

disposal and plume recharge methods.

Groundwater quality —physical and chemical propertiels of water, quality
: cﬁteri‘a for different uses, graphical preseﬁtatibn of water quality data, :
- -;—--——gfoundwater-- quality-in different Regions of Kamataka —problems of arsenic —
and fluoride, saline water instruction in costal and other aquifers and its
prevention Radioisotopes in hydro geological studies, Groundwater

contamination..

. D) Groundwater Exploration: Geological-lithological and structural mapping,

fracture trace analysis, Hydro geological-litho logical classification with
respect of hydrological properties, Hydraulic continuity in relation to
geological structures. Location of springs remote sensing-hydro geomorphic
mapping of the terrain using different images of diffcrent satellite missions,
Lineament mapping; . Shallow groundwater poteﬁtial Zone mapping using
satellite -images, Surface geophysical methods-seismic, gravity, geo
electrical and magnetic; Subsurface geophysical methods-well logging for

delineation of aquifers and estimation of water quality.

E) Groundwater Modelling: Basics concepts of groundwater modelling.

F) Groundwater Problems and Management : Groundwater problems

related to foundation. work, mining, canals and tunnels, problems of over




exploitation and groundwater ﬁlinjng, Groundwater development in urban
areas and rain water harvesting, Artificial recharge methods, Groundwater
problems in arid region and remediation. Groundwater balance and methods
estimation. Groundwater legislation Sustainability criteria and managing

renewable and nonrenewable groundwater resources.

16. Remote Sensing, GPS and GIS: Concepts and principles of aerial

photography and photogrammetry, satellite remote sensing-data products and
their interpretation. Digital image processing. Remote sensing in landform and
land use mapping structural mapping, hydro geological studies and mineral
exploration. Global and Indian Space Missions. Global positioning system and

Geographic Information System (GIS)- principles and applications.
17. Geostatistics:

» Introduction to statistics: sampling, data collection, random variables,
probability, frequency function; Applications of statistical methods in
earth sciences — quantification and prediction. ' -

» Mean, Median, Mode, Quartiles, deciles and percentages Graphical

. Tepresentation of data. Construction of histogram, frequency polygons

and related curves. Measures of central tendency and dispersion,
Correlation, regression and skewness time series- significant test.
Probability distribution and its types, sampling techniques- infinite and
finite pepulation. :

» Univariate statistical methods, frequency analysis, simulation; Statistical
distributiens. Stochastic modelling and forecasting — introduction,
modelling, applications, spectral analysis.

» Concepts of regionalized variables and variogram modelling; Concepts
of dispersion, extension and estimation variances.

» Kriging variance and procedure, simple kriging; Testing of Hypothesis
— t-test, F — test, and Chi square test with cxamples from geological
populations and discussing their significance.

» Cluster analysis, factor analysis and contourin g.

» Use of application software (MS Excel, SPSS, Minitab etc.,) for
graphical representation of statistical data and construction of bar
diagrams, pie diagram, rose diagrams, histrograms, scatter plots etc.,

» Programming languages and operating systems. Power Point slide
preparation.

» Components of a computer (hardware and software), Input-output
devices (storage devices). Evolution of computers. Principles of data
processing: Word processing.
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» Programmiing languages and operating systems. Flow chart,
Py Algorithum. ' :

18. Groundwater Legislations: ' : i

e Karnataka Groundwater (Regulation and Control of Development and-

Management) Act 2011 and Rules 2012. ‘ e

‘e The Karnataka Groundwater (Regulation for Protection of Scurces of Drinking
Water) Act, 1999. Guidelines related

e QGuidelines related to Groundwater Extraction




