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1)%,00 3, Must be a holder of Enginee.ring Degree in Civil Egginegring or equivglent
qualification from a University established by law in India and recognised
JeTTE LORTNY by AICTE.
B50 AROTRAT Equivalent qualiﬁcatiop:—
B.E/B.Tech -Construction Technology and Management.
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.3 | 1 1 - 1* - - 4
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Must be holder of a degree in Civil Engineering or Construction
Technology & Management or Building & Construction
Technology or  Civil Engineering and Planning or Civil
Technology or  Construction Technology or Construction
Engineering and Management or Geomechanics and Structures
or Structural and Foundation Engineering and Construction
granted by a University established by law in India and institute
approved by AICTE, New Delhi or A Diploma Certificate
granted by the Institution of Engineers (India) that he has passed
Parts A & B of the Associate Membership Examination of the
Institution of Engineers (India).
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Must be a holder of degree in Engineering (Civil) or B-Tech (Civil)
or AMIE (Civil) with an aggregate marks of not less than Sixty

percent.
2) Be3S Jeed owe: 43100- 83900
3) TT MY TNEFFTED LT THRRY T 0T —24 TIT NS
QTS | | M | BRA.| L0.Q. | WDy,
T3 1 1 1 - 14
=<, |1 1 - - - 2
.1 1 - - - - 1
.20 |1 1 1 - - 3
.20 |1 - - - - 1
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2830, 9 7 5 1 2 24
* WCD 111 PHP 2022 Dt:19-08-2023 T 3,520
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1) SROTRATIS Must be holder of a degree in Mechanical Engineering granted by a University
established by law in India and institute approved by AICTE, New Delhi or a
QT TES Diploma Certificate granted by the Institution of Engineers (India) that he has

passed Parts A & B of the Associate Membership Examination of the
Institution of Engineers (India).
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1. M.Sc (Earth Science & Resource Management) or

2. M.Sc (Marine Geology) or
3. M.Sc (Earth Science & Natural Resource) or

4. M.Sc (Remote Sensing Application)
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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 relation to his/ her .........................oon.

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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e, Members subjected to sxial force and nnizyi
> the limit state design philosophy of steel structures.

als. Pre and post tensioning methods. Losses of prestress. Stresses i Concrgs
d loads. Prediction of long term and short term deflections. Limit state of collapgy 1
flexure and shear. Limit state of serviceshility, Transmission length. Anchorage zone stresses, Design of

-mmwmawammmmmmﬂ
FLUID MBCHANICS: Tntroduction and Temminology, Basic propestiss of fhuids, Pressre and g
o wmmmﬁmm.ﬂﬂnﬂﬂnﬂmufﬁﬁdﬂwl
mmwwmwﬁm.mﬂs % g o
Wm.?ﬂmwmﬁmmc ity M Eqmm I“mm“"m
Navier Stoke's Equation, Euler’s Equation of Mogion, Application to Fluid Flow Probloms, Pipe Flosw,
“Dimenss !I kmw‘“mmpﬁ.wﬂmmmmm
Bl Gt WNMMEWPMMMHWBM
/ "y H'W'Muﬁm&whmmlﬂmmﬁﬁmh’wﬂm
MﬁMWﬁmqﬂmwmﬂmﬂ&m,ﬁ:m_ A
Ceatrifugal pumps- Vertical twbine pumps 4y g .
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R'S R.ECIILHTMENT TO

F
/' -~ SYLLABUS FOR ~_ NEW _.‘I..DLLEmENT AND LAND

AENT OF ‘EY SETT
/ DEPARTMENT OF SURVE ‘ T ;
) RECORDS OF GOVT OF KARNATAKA

PAPER-I1

CIVIL ENGINEERING (SURYVEY). COMPUTER APPLICATION AND
BASIC MATHEMATICS

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

2. Linear measurements including chain survey methods,

instruments- chain, tape, ranging rods and area measurement.

- Compass surveving- calculation of bearings and included angles,

prismatic and surveyor’s compass, temporary adjustments.

4. 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
method,

- Theodolite, tachcometry, triangulation and trigonometric
levelling- theodolite temporary adjustments, measurements of
horizontal and vertjcal angles, heights and distances- single plane
E'":ﬂ double plane methods. Computation of distances and elevation
using tacheometric methods.

Lad

Lry




g.ﬂ 6. Traverse surveving  and  omitied  measurements- traverse

i

surveying, types ol traversing, closing error, balaneing the traverse
and s methods.

- Levelling and Contouring - Principles and basic definitions- types

of levels- tvpes of adjustiments and abjectives- types of levelling-

simple.  differential, Ny, reviprocal, profile, cross-sectioning-

booking of levels- rise and fall and HI (Height of instrument)

method, Contour delinition, Characteristics of contour, Methods of
locating contours,

Areas and Volumes — measurements of the area- by dividing the
aren into geometrical fisures, 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

types.

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 surveying-classification, measuring
principles, electronic theodolite, EDM, total station, and drones.




Computer Applications:

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

AutoCAD: Introduetion to AutoCAD software, all commands in
rectangles, Text

Autocad, drawing simple figures, triangles,
3D elements,

writing, hatching, development of 2D and |
extrusion, mirror option, etc., Operations using AutoCAD.

Mathematies:
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.

-

a~
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BACKWARD CLASSES WELF ARE DEPARTMENT

Svllabus for specific Paper pAPER-2

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

Topics :-

8.
9.

Reservation in India.

1.
2. National Commission for Backward Classes.

3. Reservation in Karnataka. The Karnataka SC/ST and OBC Act 1990,
4,

5
6

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.

The Karnataka SC/ST and other BC (Reservation of Appointments, Ftc.) Act
1990 and Rules 1997

Creamy Layer Concept of State Reservation,

Backward Classes welfare Department, Government of Karnataka,

10. Various Developmental Corporations established for the Development of

Backward Classes.

11. 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 vouths,

15. Hostels for Backward Classes,
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- PAPE R -2 Water Resource Dept #
SYLLABLS FOR KPSC EXAMINATIONS FOR MECHANICAL ENGINEERING -

GRADUATE LEVEL AND ABOVE

1LBASIC ENGINEERING

Mechanical Engineering Science: Energy and steam, forms Sources and Classification of
energy. Stezm boilers- classification, Classification, Principle of operation of Empulse and
reaction, gas & water turbine, Classification, [.C. Engines—parts, Refrigerstion and Adr
condifioning, Lathe and Drilling Machines, Milling and Grinding Machines, Joining

Processes, Lubricztion and Brﬁ.rings Soldering, Brazing and Welding, Power Transmission

Belt Drives & Fasteners.

foices,

Engineering Mechanies: [niroduction t engineering mechanics, Compositien of
a5 of equilibrium, Conditions of static equilibrivm for different

Free body diagram, equatio
Centroids end

force systems. Lami's theorem, Friction, Statically deferminzie beams,

moment of inertia.

5 and strain, Shear stress, Bending moment and Shear force

Strength of Material: Sires
Maximum stresses i beams, Deflection of

dizerams, Elastic constants, principal stressss,

heams, and Torsion of chafis,

Engineering Drawing: Introduction, Drawing Instruments and their uses, BIS comventions,

joning and free hand practicing, Orthographic Projections, Orthographic
Sections and development of latersl
nly). Computer Assisted

Lettering, Dimens
plane surfaces, Projections of Solids,

Projections of
ds, [sometnic projection (Using Isometric Scale o

Surfaces of Soli

Drafting/Modeling.

Engineering Mechanies: Statically indeterminste structurss, Frames & tsses, Projectiles,

Central force motion, Virtual waork, Tvpes of supporis.

Streagth of Material: IMohr's diagram, Column and Em.l'fs. Slopes and -:Laﬂecﬁ-:trt of bearni
Combined stresses, Failure theories, Curved beams, Centrifugel stresses, EE"E«SET.: fﬂ ﬂlamd

c:,r]'indcr's, changes in dimensions of cylinder (diameter, I-Elzlg-ﬂl and vohume), Thick cyuna2ss
subjectad to internal and cxternal presstres {Lame’s squation).




mffusmn Diffusion

E;rams, Lrﬂ'H:ﬂIDﬂn

pd impact tesks,
Iatmﬂsmps

fibers and mAarTix
FRP PRC, MMC

i e of
i rials. Propert
Materials: Types of composiis mate i .
o aduction, properlies and appit
“ pung's modulos 80

methods of -
ites. Expressions for density,

strain and 13

Copo
materials. (Geaeral

and structural coposl
continuous f9er réinforced composites in 150~
materials in A8r0Space, automabile

o — stress conditions. Applicatlons

' of composite
life and protection methods.

Material Science &-Metallurgy: Faclors affecting fatigue
Creep: The creep curves, Mechanisms of cresg, Creep-resistant. Optical microscopy,

Metallurgical microscope and specimen preparation, Scanning Electron Microscope. Space
lattice classification, Miller Indices for planes and directions. Creep phenomenon , Three

_gtages of creep. Transient creep and Viscous creep, Creep rupture, Creep Properiies, Creep
Test. Iron-Carbon Equilibrivm phases. Non-equilibrium T.T.T phase diagram. Phases formed
in these conditions. Influence of alloying clements on Non -equilibrium diagrams. Heat
treatment of ferrous materials: Annealing, Nonnalising, Hardening, Tempering, Surface
hardening methods: carburizing,” cyaniding, nitriding, Flame and induction hardening, Heat
treatment of Non- ferrous materials: Solutionising, precipitation hardenine and aging |
Composite M : : :
[ aterials: Smart Materials: Piezo- electric  materials, Electrostrictive,
-magmetosinctive materials sha
s SHEPE memory alloys, fi
Technology: larodaction Overview of ————— G
; of nang-seience theory, Pro
o erti
matenials, structures and nano-surfaces, R SR O, .
i .




Thermodynamics: Sys 5
odynamics: System, sumoundings, Boundary Property, Swmte, Process Cycli
ml:ess' PE— i | . r T | £ H . YChe
;{; th function, point function, Zeroth law, first and second of thermodynamics
arnot Cycle, Irreversibility and availability. Coneept of Heat eapines efficiency of heat

EnEne- concept of heat pump and Refriserator cosfficient of performance.
i

Eijidﬂ:h;ji::ﬂ; HLﬁ:ﬂdEﬁfiﬁﬂm’mnE:pts of continuum, shear stress as applied to Suids,

scosity, Newton's law, surface tension, bulk modulus, compressibitity,
vapour pressure, capillarity, gange and shsolute pressures of a fiuid. Principle of manosmeters,
simple and differential manometers, Bourdon's pressure gauge, Pascal’s law, Hydrostatic
forces on plane and inclined surfaces. Archimedes principle, stability of foliation bodiss,

Bernoulli's eguation, viscous flow _nf incompressible fluids, boundary lavers.

LC. Engines: Warking of 5I and CI two-stroke and four-stroks engines. . Efficiency
calenlation end heat balance.

Fower Plant Engineering: Steam power: Coal, ash handling and different typss of boilers:
Diesel and gas furbine power plant: Hydro-clectsic plants: Nuclear power plaat,

Thermodynamic Engineering: Behaviour of idesl and real gases, properties of pure
substance, caleulation of work and heat in ideal processes, analysis of thermodynamic cycies
related to energy conversion. Application of first law-Steady flow energy cquations, Steady
state flow processes, Application of steady flow energy equations, Anelysis of open system,
for different process. Eniropy and heat, Cannot theorem, Clausivs theorem, Entropy —
property of a system, Clausiug inequality, Entropy change of en ireversible process of a
closed system, principle of increase-of entropy, combined first and second law, Entropy
change for ideal gas, True or inim_nal latent heat, Internal energy of steam, dryness fraction,

mollier chart,

Fluid Mechanics: Determination of metacentric height- experimental and analytical
methods. Forees acting of fluid mass, Eulers equation of motion, energy possessed by a fluid

particle, Bermoulli's equation dedvation from one dimensional Eulers equation of motion.

-3




77
2t ube, notches-
meter, arifice meten pitot ¥
|-rsprinfipff:v¢nm1' fces: vertical, horizoatal, Vorex mog.
ices:
notches o1 ; L
Hagen poiseulles aquatlon for pies.
o ficance-
G pt flow through P
j-theorerm,

' buie
uation for TUF .

§ sis, Bucldngham P
e |

anay
giodies.

ipes, Unsteady Flow-Wag,

i aull

Jicanion of Bl _
" . wapezoidal

application

r‘--'.,_a.:ﬁm:ﬂe:. m',Tnf_'u:.Fﬂ

% i

f evnolds prunber P |
-

Turhalent fow: Darcy '8 :

principle of duncnsmﬂnl
and introduction to model

ines, study of construction,

Flarimet.
classification of turbin

dimensionless number
s and Kaplan turbines-

urbines and -
fficiencies of pclmn—wth Franel ; .
Various types of steam and gas turbing,

Turbo machinerys Theory of t
multistage

working, velociny diagrams 2ud &
Impulse and reaction principle and velocity diagram. i
velocity disgrams. Reciprocating, centrifugal and —— ﬂm’_"' mmpresﬁﬂ_ﬁ:
comiptessian, rebeat, regeneration, efficiency. Performance of frchisies, spesitic SIJ'BE’_"-'j =
unit quantities. Charactenstie Curves, cavitations, goveming of tl;l:i.'.rixlas; model testng ﬂf.
turbines. | =
Refriceration & Air Conditioning: Emducﬁm— Application of mﬂ-jg:mﬁah -
Performance of a refiigemtor {COF) — Units of refiigeration - The reverse cannot cycle- The
reversed Brayion or Bell Coleman air cyele — A.{rréﬁ-igamﬁun system — Vapour comprassion
refrigerntion system — methods to improve simple reffigeration system- properies of a good
reffigerant — Vapour absorption refrigeration System — COP interms- of operafing
temperanres of vapour absorption refrigeration system. Summer sir- conditioning & winter -
aip cm?di:fnniug, equipments used for air conditioning system. Introduct of to psychrometry,
tr:;n:nf.' mmh:rEd' in gir conditioning — psychrometric chart- Psyctrometric processes- Concept
ot comfort air condition- Caoling loads affecting air conditioning.
0 0 Morse test f real cycle from theoretical air cycle,
required for complets combustion of solid,

::E]lfid and gaseous fuels, analysis of products of combustion, Four stoke and twa stroks cycele
mi;; ; :;a:: ::;: :ai-:, fﬂr. fm.tr slolke i:.ﬂg.i.ne mmhust.ilc.an in 8] Engines — -::'c:nu:iﬂu
s mmﬂ u_s!:mu m CTengines & Knock in the O engine, Carburetion —

tor — fuel pump for S engine — igmition $ystems for S enoines

Theoretics] air required, excess air &r:tua] air




fue] injection system for C1 engine — Supercharging of IC engines ~ Cooling of [C engines —

Govemning of 1C engines.

Heat and Mass Transfer: Basic modes n;f hazt transfer, mechanism and basic laws of heat
trensfer, Thermal conductivity for various types of meterials, heat capacity, heat diffusivity
connective heat transfer co-efficient, Stefan Boltzmann’s Law of Thermai radiation. Overall
hest transfer co-efficient variable Thermal conductivity, entical thickness of insulation for
cylinder and sphers, heat transfer from extended surfaces, Dimensioaal analysis, application
to free and forced convection, physical significance of Reynolds, prandtl Nussell and Stantan
numbers mumnerical problems. Classification of heat exchangers, Heal changers effectivencss
and LMTD for parallel and eouster flows, fouling and fouling factor, significanee of NTU.
Types of boiling & condensation, Krichoff's law, Flank's law and Wein's displacement law,
Rediation heat exchange betweea two parallel infinite black surfices, between two paralicl
infinita gray surfaces: Effect of radiation shicld; definitions of terms used in mass ransfer
analyeis: Flick’s first law; Steady state equimolar counter diffision in gases: Steady siate
unidirectional in gases; steady state unidirectional in gases; steady state diffusion in liquids,
Schmidt Numbes, Sherwood Number.

4. DESIGN

Theory of machines: Kinematic 2nd dynamic analysis of planer mechanisms. Cams, gears
a_:;;fl gear trains, transiission of power, friction, flywhesls, povemors, balancing of rotating
and reciprocsting masses, free and forced vibretion of single degree ficedom systems, effect
of damping, transmissibility, vibration isolation, critical speed of shafts,

Design of machine elements: Design for static and dynamic loading; principles of the design
of machine clements such as bolted, riveted and welded joints, shafts, springs, spur gears,
rolling and sliding contact bearings, brakes and clutches. Lubrication & Bearings: Drop feed,
wick feed and needle lubricatocs. Ring, splash and full pressure lubrication. Pivot bearin £
collar bearings ﬂlld mt[ﬁ:[l:.li?ﬂ bearings. Introduction to Computer Aided Design,

Mechanical Measurements: Measurements and  meagurement systems; Definition,
sigoificance of measurement, geoeralized m:.mre'r'mnt systerm, Ii':.fuﬁunns and Imnmpt aof
socuracy.  precision, calibration,” sensitivity, repeatability, linearity, stendards of
measurement, limits, fits, tolerance and ganging, priceiple of interchapeability, Indizn

5
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Pﬁﬁc:ipl: of gyroscope mation Spin, precession

i : Static
lanes, chips, 2 wheelers and 4 wheelers. .
i . forces) masses. CaUSes and

rotating and reciprocating (primary and secondary .
vibrarion in machines. Different methods of reprenting of vector. S.H.M. degrees of frecaom.
Free, damped and forced vibration. Transmissibility and isolation. Free torsional vibration of :
shafts, Whirling of shafts. Geared System, Synthesis of Mechanisms.

Design of machine elements: The meaning of Mechanical Engineering Design — the phases
of design — design consid eralions — codes and standsrds — review of stress analysis — factor of
safety. Design for static loading — Failure theories — stress concentration. Design for variable
loading — Endurznce Limit and fatigue strength — Fluctuating stress — combination of loading
modes ~ Design of Impact loading. Desigu and selection of flexible machine elements, Ty 3;
of bearings and their lubrication types. Propertics of oil and equation of flow: Introduction to

ransmission elements — positive drivers and friction drives.

5. PRODUCTION & INDUSTRIAL ENGINEERING

Metal Castine: Gravitv di : ;
i E-hnkﬂ Em; ;ﬁ‘n:-l}' fI[E-C:H.EiIﬂE. me die E:!Etiﬂg, l.'l'lﬂhi.l'lg r'ilﬁ\ul:cs' \H’Drki.ng ]]ﬂl.'ll;'ipiﬂ
oil fired and gas pit furnace, electd ' ]
_ » clectrie are furnace, weld;
welding: inert gas i ¢, welding process: arc
A :'F_-'. “’t!dlng {HG & MIGJ mhfllﬂ‘g{x[ are “'Cldi[l R Sflh
cetylene welding, soldering & bragi i 8 (SAW), gas welding:



Metal entting: Cutting ool materials, basic ool geometry, mechanism of taol wear, tool life,
el comting process: Tuming, drilling. boring, milling. grinding & finishing process. Jigs
el iII':IHJEh prineiples. Carbides coated carbides, Turning (Lathe), shaping and planning
machines: dilTerent operations on lathe, shaping machine drilling machines: CNC machines:
Principles of aperation milling machines: milling operations, indexing: differential and
angular  mdexing  caleulations, I;_u'iuding machines (centerless, cvlindrical and surface

}!Ii.llt“-rl.pl} |H-||'|.'|I.:i:|!'J1=: I]-.I!'H_'.::.a,'_ ]upp.fug ariel Imning ﬂp"-“l’ﬂ“ﬂ]’:lﬂ.

Metal Forming: Closcd dic forging by slzb analysis, Rolling: Types of roliing mills, effects
of front ond back tensions, Drawing: Slab analysis, Extrusion: extrusion equipment & dies,
defommation, extrusion of geamless tubes sheet & metal forming: Open back inclingble press
(O pressp, plereing, blanking, bending, decp drawing, forming methods: explosive forming,
electro hydraulic  fonming, clectromagnetic forming, power metallurgy: methods of
produetion af melal powders, conditioning and blending puw'ders

Computer Integrated ManuTaciering systems: WIP matio, TIP ratio, I-I1gh "rulumc:
praduetion system: Transfer mechanism-linear-walking beam, Rotary-rack amd  pindon,
[lachst & paywd, pepeva wheel, buffer storage, automated assembly systeme: CNC machining
cemlpes,  Compuier  controlled :rjanui‘&cufrjﬂg systems, CNC machining centers apd
nrnmeamming, concept of group technology, cellular manufacturing, robotics, FMS,

Nun=-Traditional machining: Ulinifonic machining, Abrasive Jet Machining (ATM],
Flectrochemics] Machining (BCM): Accuracy, surface fimish, ECM tooling: ECM tooling
technique, Chemical Machining (CM): Electrical Discharge Machining (EDM): EDM,
Plasma Arc Machining (PAM), Laser Beam Machining (LBM).

Industrial Enginecring and Management: Production planning, scheduling, routing,
dispatching, ERI, push and pull production systems, supply chain management, inveniory
control, Quality-TOM, TPM, statistical quality control, six sigma, linear programming,
gimplex and duplex method, PERT and CPM. Design of Experiments- Taguchi method.
Work Study: Introduction, Work-study procedures Hunm_n__li‘._unsin:_leraﬁnus In work study
concepts of work content, work study as a tool to imﬁfﬁ?n productivity, Method Study:
Objectives, steps in method study recording techaiques, micro motion study, 2nd pancipal of

Fia
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ques of wotk measurement, g,

L otives, technl
.qt: Odhjectives, 1 i
t prc:!r:lunmlmd maotion timg

' Wark Measurciniv .
praeln crnm dlml o S ﬁamplmg

' “slin
cudy equipment, computation gi-#ia

Al evolution of POM, the system concepy,

analyEis,
: Historic
kcing for POM systems, role of models, the

Production and Operation M auement
of produetion and the measuremeng,

' . A
cystemn elficicacics and elfectivencss, decigion n
desipn specifications and tolerances,

internal & external enviroment of POM, concepls
of forecasting for

Output desian, materials & [PrOCEssing considerations,
standardization & interchangeability, human engineering. Requirements
operations, catesories of forccasting methods, moving averaging method, exponential

smoathing with trend and seasonality, foreeasting errors, regression analysis, Delphi method,
problems. [nventory types, Inveniory cosis, ABC's of inventory, EOQ models with and
without shortage, production Inventory model, inventory mndu!. with price break, probles,
Inventory types, Inventory costs, ABC's af inventory, EOQ models with and without

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

Definition, Reasons, Arpuments for and

Auwtomation in Manufaeturing: Aulomation-
& Autornation strategies-Manufacturing,

against  Automation, Production Operation




Logic Controller- Components of PLC, Gparating cycle, Capabilitics and Programming PL.C,

problems. Discrete Control using Programmable Logic Controllers & Personal Computers-

Discrete P‘m-:eas Poeumatic & Electro Poeumarics i I Automation, ﬂdustnai Primne movers,

Basics of Pneumatics, Cﬂm!:fl't‘iﬂtd Alr-generation & Contamination control Pneumatic

Actuators, Poeumatic Valves & Control Circuits, Building of Pneumatic Circuits for typical
Auntomation Applications,
B

Automated Manufacturing Systems: Single station automated cells, Sexible manufacturing
systems, taguchi methods in quality enginesting,.

- Nanotechnology: Mano  seale-electron  microscope.  Fullerenes-conductivity  and

superconductivity- ferromagnetism, Carbon nanotubes, nanosensors electrochemical sensors
molecular nanomachimes motars and machines nanotribology.

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

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

LA



PAPER-2

SYLLABUS FOR APPOINTMENT OF ASSISTANT DIRECTOR OF FACTORIES
ISTANT DI CTORI

Sl No. | Tosle Sub-Tome
1 Elemis_ of Mechanical Stearn Formation and Application:
Enginesnng
Eormation of sizam and thermodynamic properties of siam , Apphcetons al sheam

| Inindustries ramely, Suger industry, Dairy industry, Papsr indusky, Foed
| processing indusiry far Healing ! Steriizaton, Pramdsion [ Orive, bictue,

Alomnization. Cleaning, Meisiurgation, Humigificaton

Energy Sources and Power Flants:

ing ¢f Hydel pawer pland, Therma

Raview of energy sourcas; Construclhon and work
t. Tidal pawar piant, Vira powar

power plant Mudaar power plant Salar powar B1E0
plant
Introduction te basics of hydraufic furbines and pumps:

Principle and Cparstion of Hydraulic lurkings. namty, Paiion Whael, Francs
Turking and Kapran Turbing, Introduction b warking of Can'rifugal Fump.

Broperias, Cempositian and Industrizl Application ef Engineering Materizls:

s and stainzes steels, Non-femous [meles: aluminum

Melals-Farmous: Tool sheel
plical fibar giass, cermels. Compasites - par reinfzroed

| alloys. Ceramics - glass, 0
compesles, Sman matknals - piezoetecliic matarals,

cornposites, metal matix
ghape mamody aliays; samconduciars end SuparinsulEors.

Botal Joining Procegses:

nd ‘Welding: Dafindions, Classification and mathods of
d welding. grigf desoipiion of arc welding, Cwy-acetyiena

ks TIG walding and MIG welding.

Soldenng, Brazing a
sgldaring, brazing &0
wilding, Introduction
Heat Transfer Applicatizns:

Review of modss of Heal Transfer, fuslpmabile Radiators; Condensars and
Evaporalors of refrigeraion systems. Coaling of Elgcirical and Blechronic Devces;

Active, Passive and Hybrid Cooling.

Fundamentals of IC Engines:

intarnal Combusan Engings, 2-Strokes and 4-5irakes Engings,
ts and Worvng Pringples, Applicaticn of IC Engines in Pawer
ring and Airerafl Propulsian, Bukamphns

Rewvew of
Compong
Ganaraton, Agriculiure, Ma

Insight it future mabiity techaoiogy;

and Hyord Vehices Crives

Elersic and Hybrid Vehicles, Componants of Electic
EVs and Hybrid vehicles

and Transmission Advaitagss and disadvantages of
Refrigeration and Air-Conditioning:

Pringile of refngeration, Refigeratan efiect Ton of Refrgeraton, COP

Refigerants and Mev desrable properbes Frinsples and Cperaton of Yapou?
compresson and Vapiwr shsorption refrigeration. Domestc and Industral

Appheations of Refrigerstor




1

|
|

l

——

-

Waorking Fringigies of Ar Conditioning, Classification ;-lrld Applications of Air
Conditioners. Concept and operation of Centralized air conditioning system,

Mechanical Power Transmission:

Gear Drives: Types - spur, hetical, bevel, worm and rack and pinicn, velosily ratin.
geEar iraing and theh application; simple and compound gear traing,

Belt Drives:

Components of belt drive and concept of veladity ratio; Types of belt drives, Flat By

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

L — e —————

| and tneir applications

| Fundamentals of Mechanical Linkages:

Definitions of Machines and Mechanisms. Applications of linear mation. oscilatary

malian, rotery motion, ratchet and latches, clamping, raverss mosion, peuse and
nasitztion, loading and unloeding mechanisms,

intraduction to Robotics:

Ackat anatomy, Joints & inks, common robot configuratisns. Applications of
Robaotics in Materfal Handing, Procassing, Assembly and Inspection.

' Fundamentals of Machine Tools 2nd Operations:

Fundamenials of machining and machine tools, Construction and Warking Pring

ciple
of Lathe, Varicus Lathe Operations: Tuming, Facing. Taper Tuming and Knurling,
Constrection and Warking of Miing Machines gnd applications. Construction and

working of simple Crilleg Machines and applications.

Introduction to Modern ManuFacturing Teols and Technigues:
CHNC:

Introduction, cempanents of CNC, advantages and applications of CNC, CNC
Machining centres and Tumming Centres,

Concepts of Smart Manufacturing and Induslrial 1aT.

Introduction to Mechatronics:

Cencept of cpen-loop and closed-boop systems, examples of Mechatronic sysiams
and their working principle

Elements of Chamical Engineering

|

Water Treatment;

Introciuction, hardness of waler, types. delermination of hardness by EDTA methad,
disadvantages of hard waler - boller scales - formation, disadvantages and

| pravention,
| remavel of herdress by ion exchange method, desalination of water - reverse

ozmesis, lorward asmosis and elechc dialysiz. Disscived oxygen. BOD and COO -
intoduction gnd their significance in waste waler freatmen). experimenial
determination of GO0 of waste water, reaiment of waste watsr - zerobie ang

| anasrobic oxidation, primary, secondary and teriiary freatment mathods, numerica

problems on hardness & COD. Applicaticns of NTQ and Ag NP in wasta water
treatment
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Sub-Topics

E.ESi"'""-' of

Thermodynamics Er?ﬂml : E—am-.j-:: wdesires
Basics of Fluig Mechanise [0 pog T
& hydraulips: Y Heeat FHE'TEEWR
fodes of Haar Transfir
* Combusiion T Teckmology
* Fuels & calorific Valuss
[ *  Themal & Machsgicsl EScienc
I *  Flow zng i Fluid Properiies: k
I R Eown s ‘.-.-.L
" R.Z:‘:.:r_.':-.: Parwedn sirmss asd sirzinmre for
Newionizn Quids,
* lncompressitle and eompressible Hows. diffsrencss
batween lzminer snd nedulent flows.
= Hvdrosmaics: Buovaney, manometry. forces on
submarpad badies
= Prpciple and Opersdoc of Hyvdrsulic  morbines,
narsiy. Peloion Wheel Francls Turbine and Keplan
Tuchina,
= Jmreducton o working of Ceorrifugsl & Rousy
The———
Pumns
1, | Fundamentaizof IC Engines - Raview of [ntemal ComPosrios Enginss
i n. Eiokes and 4- a:::ne: sogimes
E LL"_'__ ISR '__|_- -
5 o] Il_
Agmioninrs: s
Amomabils
3. | Kpowladge shout Si2zm v Undsstasds the working and managemant of stesm
Boilers & It's Componénts, boglers,
Water Chemistrv, Pollunion = Functiond and opemation of super heaters and
Conmrol Eguipment Safen eCOnOmIsars
Equipment *  Updarstands the uss and purpos2 of various valy
cocks, mountings, fming and other safety davices:
= Cag give 3 desoripuon of and explain the hmedons
of-
= Feod pumips, deaerstore. PRS & PRDS. feed water
aliers and softensrs. fead hesters. air hecters
calonifiers. seam actumulators tc-r"ed draucht.
induced drausht apd auomane draught .:..ﬁr:n.:d
devices
= (an answer questions on {3¢t relarine to combustion.
hedi =nd #eam and can explain jet and surface |
condensotion. rehesting and the workang of steam
CXPRnsion.
4. | Manulacwring Engineering | *  Meatal Forming
| ®  Metal Coning
= Foroine Castings. Foundry,

Weldimy detzilad)

EI"




5 relicving

Fimdamentals of Machine
Tools and Operations

e :

wqt Treatment, Siress TE0E .

:,:Ir.':_.[h.u.liml Testing: Tensile. Bend, Tmpact I;ug_.
L i ¥

Flomgation. | landness

NIV methodstdetailed)

Manufheiuring 'rocesses

Mochine Tools

Culibrations e ————
nbralions : - P

Construction ond Working Principhe of La

Various Lathe Operations:

Tuening. Facing. Taper I “m“'lli.q

Construelion and Working ol

applications _

Congtruction  and  working  of

Mlnchines and applications e

anad knurling
illing Machines and

simple  Drilling

Introduction o Modem
Manufacturing Tools

Coal Based T!innn:ml Power
Plants

8.

Gas, Turbing &
Cyele  Power

Diesel.
Combine
Planis

o Ronkine cycle -

CHNC: Introduction

Components of CRC ’ 1
Advantages and applications ol CNC

CNC Machining contres and Turning Centees
s pyele — lmprovisutions

Layout ol modern conl power plant
Super Criticol & Sub Critical Boilers
FBC Boilers. Turbines, Condensers
Alemm & Teal release rale

Subsvstems of thermal power plants

Fucl and ash handbhing

Dirought sysiem

Fecd water trealmenl

Binary Cycles and Cogeneration systems

Otto, Diesel. Dual & Brayion {.‘;r:ll:
Anunlysis & Oplinusation,
Companents o Diesel and Gas Turbine power
plonts.

Combined Cyele Power Planis.

Muclear Power Plants

Imtegrated Giasificer based Combined Cyele Syslems,
Basics of Nuclear I-‘.nginuuﬁng R ey
Layout and subsystems of Nuclear Power Planis
Working of Nuclear Reactors

Roiling Waler Reactor (13WIL)

Pressurized Water Reactor (FWR)

Gas Cooled and Liquid Metal Cooled Reactors

1o,

Power from Renewable

Energy

Salety measures lor Nuclear Power plants
Hydro Electric Power Planis et
Classilication, Typical Lavout  and
componcnts including Turbines

_I’_l_'lnulple. Construction and working ol Wing
Lidal, Solar Photo Volajc (SPVY, Solar 'I'11crm;al:

ssaeiated

1l

&
of

Economic
[ss1cs

Energy.
Environmental
Power Plants

Geo Thermal Biogas and 1yl
ittt § ] “-n-d E'“UI el MW wyastis
Power tarilf types — =7 POWET systemy, |

Louad distribution para
( amparison of site selection erilerii
Relative merits & demeriig

meters and loud curve

) —

—

Lk




e g Unci=nne Con of Siferen 5

{ SIiITenI power planis
¢ Pollmien commol exheoiogis indludine Was
Dhsposal

Options for Coat amd Mncles Poguer P

e L

Fa

o
HE ]

*| Beuction % MeSlhing | = Cantiiees w b Sl o Mizersls & Orss.

20d Matesials Enginsering thetr procassing and their mensformation is 2 virs]
COmpon=n: of enginssring

* Aspere of minerals coversd include  thelr

—maa

] i L = = L ’

mecianical | behavios phyvsscal metsturey,
dermodynarmics & kinsdes

processing

13. Deformasion and Testing of | » formativn of masffale Flutc deformation
Materjale. Plossic d2formation.
Mechanical Behaviour of ‘% Fractere mechanics, Testing of maserizls,
Materials

R g : 5 .r

Ihe classification of machanical tas ng of ferrous
G SRR e -

2nd non-Tamous marals and allovs

2 The concs

T R -

1z a1 SiFrsin= SAr

s O JIITHElas T
-

14. Phass Transformations

gty ity .
vpes Ol PSS LA IoInarins

allovs 2nd metals

b Shbem bl

15,| Mechanics of Mategals *  Imemal oadings on bodies- mpzcted by exiemnal
loadings in Mechznics of Mazerials

* Bending. torsion (wisting), bending under shear
stress and smain

=- AN S ] M g S

*  Temperature effects on daformation
*  Modes of plastic daformstion
* _ Dislocation theory. Creep, Fatigns
16.; Stezl Meking * Imponancs of siesl maling
' i * Technalogies of production of steel and challengas
| i steel Industries
* Basic oxveen steel making (BOF). Electrie steel
making. Argon osvgen decarburization (AQDY, |
| Vacuum are re-melting (VAR)
* Secondary steel making Continuous casting of stzel,
=

Cast iron. meling, casting and characteristics of iron

RELEVANT ACTS & RULES

1 | BOILERS ACT. 1923 ® Imrodwetion and History of implementation of the
| Act - Pre-Independence era

| | m

| * _ Provisions and Sections of the Act '
2 INDIAN BOILER

Intreduction and History of implememation of the |
REGULATIONS 1950 Regulations !
if * Provisions in  the Regulations  pelaged 1o |
- Administrative recognitions,  Materials, Desien, |

Inspections. Standards and Formals

Introduetion ang History of implementation of the |
Rules

Provision
Imporian

3 | BOILER OPERATION |
ENGINEERS RULES 202]

BOILER  ATTENDANTS |«
RULES, 2011

_ |
5 in th-:IRul-:s related 1o Adminisirative
ce. EXaminations, Applications. Centificates |




PAPER -2

SYLLABUS FOR THE POST OF GEOLOGISTS IM
THE GROUNDWATER DIRECTORATE,

MINOR IRRIGATION AND GROUNDWATER DEVELD MENT

DEPARTMENT, GOVERNMENT OF KARNATAKA

1. General Geology and Geomorphology: Basic principles, weathering and soils.

Mass wasting. Influence of elimate an processes, Concept of erosion cycles,
Peneplanation, Geamorphology of fluvial tracts, arid Zones, coastal regions, ‘Karst'
landscapes and  glaciated ranges. Land forms in different climatic Z0nes, ]
Greomorphic mapping, slope analysis and drainage basin analysis, Application ol
Geomorphology in groundwater prospecting, civil engineering, hydrology, and
environmental studies. Topographical maps. Geomorphology of India with special

reference o Geomorphology of Kamataka with emphasis on its morphology and
evolution,

2 Petrology: -

A) Igneons Petrology:  Forms. lextures and - structures of igneous rocks,
application of binary and ternary phase diagram in petropenesis, Magmatic
differentiation and a&.\il'm.ﬂﬂtiﬂn, petrogenesis of granites, basalts, komatites and
alkaline rocks (kimberlites. anorthosites, lamprophyre, Nephiline synite, and
carbonatites). Origin of primary basic magmas, Dvke rocks.

B} Metamorphic Petrology: Textures and structures of metamorphic rocks

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

Paired metamorphic belts. Chamockitization.

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

Sedimentary textures. Framework matrix and cement of terrigenous sediments,
Definition, measurcment, and interpretation o srain  size, Elements of
hydraulics. Primary Structures, palacocurrent analysis. Biogenic and chemical
sedimentary structurcs, Sedimentary environment and facies. Tectonics and
sedimentation. Classification and definition of sedimentary basins, Sedimentary




basins of South India. Cyclic sediments Seismic and sequence stratigraphy.
Purpose and scope ol basin analysis, Structure contours and isopach maps.

3. Structural Geolegy: - 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 [vlds, 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 eanh and iis mtﬂ-.ml structure. Helerogeneity
of the carth’s crust. Major tectonic features of the Occanic and Continental crust.
Continental drift — geological and geophysical evidence, mechanics, ohjections
present status, Gravity and magnetic anomalics at Mid-ocean ridges. deep sea
trenches, continental shield arcas and mountain chains. Palaeomagnetism.
Sealloor spreading and Plate Tectonics. I'.-il-l:'l.l'ill.ﬂ.l'l!.*i, Oeemnie islands and voleanic
arcs. Isostasy, orogeny and eperogeny. Diastrophism, Seismic belts of the eanth.
Seismicity and plate movements. Geodynamics and evolution Indian plate.

. zenl and Sira o] rm

AYGeology and Stratigraphy of India:- rinciples of stratigraphy-code of
stratigraphic pomenclamre of India; lithostratigraphy, biostratigraphy,
chronostratigraphy and magnetostratigraphy; ponciples of stratigraphic
comrelation; characteristics of Archean granite-greenstone  helts; 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 Belr; Proterozoic sedimentary
basins fCuddapah and Vindhyan): Phanerozoic stratigraphy- Paleozoic (Spiti,
Kashmir and Kumaon), Mesoroic (Spiti, Kotch, Marmada WValley and
Trichinopoly), Gondwana Supergroup. Cenczoie (Assam, Bengal basing,



Garhwal-Shimla  Himalavas);, Siwaliks; boundary problems in Indian
e stratigraphy.

B) Geology and Stratipraphy of Karnaiaka: Early pioneers, Geological history

of the State, Archean era, Ancient supracrustal enclaves ( Sargur type), Gnessic
complex, Gold bearing Schist belts of eastern Kamnataka (Kolar tvpe). Schist
belts of western Karnataka (Dharwar type) Granulities, Younger Granilies.
Proterozoic Era, Purana basins of Karnataka-bhima and kaladagi, Life i
Precambrian, Gondwana, Deccan Yolcanic cpisode. Dyvke Rocks, Tertiary Fra.
Laterite and Black Soils,

ClPalaeontology: Fossil record and geological time-scale. Momphology and time- i
ranges of Fossils groups. Evolutionary changes in molluses and mammals in
geological time. Principles of evolution. Use of specics and genern of
lorminifera and enchinodermata in biostratigraphic  correlation.  Siwalik
vertchrate fauna and Gendwana flors, evidence of life in Preeambrian times
difTerent microfossil groups and their distribution in Tndia,

6. Mineralogy: Crystallography. Physical, - chemical - and Crystallographic
characteristics of common rock torming silicate mineral groups, Strucrural
classification of silicates. Common minerals of ignecus and metamorphic
rocks. Minerals of the carbonate, phosphate, sulphide and halide groups.
Uptical propertics of common rocks forming silicate minesals. uniaxial and
biaxial minerals, Extinction angles, pleachroism, birefringence of minerals and
their relation with mineral composition. Twinned crystals, Dispersion.

7. Oregenesis: - Ore deposits and ore minerals. Magmatic processes o
mineralisation. Porphyry, skarn and hydrothermal mineralisation. Metallogeny,
Fluid inclusion studies, Mineralisation associated with (i} mafic, ultramafic
and acidic rocks, (ii) greenstone Belts, (iii) komatitics, anorthosites and
kimberlites and (iv} submarine volcanism. Magma related mineralisation
through geological time, Stratiform 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 carth and distribution of elements. Trace elemerts.




Elementary crystal chemistry and thermodynamics. Introduction 1o isotope
geochemistry. Geochemistry of hydrosphere, biosphere and atmosphere,
(eochemical cvele and principles of geochemical prospecting,

Mineralogy end geochemistry of radivactive minerals. Instruments techniques
of detection and measurement of radioactivity. Radicactive methods for
prospecting and assaying of mineral deposits, Distribution of radioactive
minetals in India, Nuclear waste disposal-geological constraints,

9. Geophysies: Basics of Geophysics, 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, Schiumbger configurations, Borehole logeing, Airbome Geophysical
investigations.

Electrical prospecting: Electrical properties of rocks and minerals. Direct current

method. Instruments used in electrical prospecting, Application of-electrieal methods
in groundwater investigation.

Gty prospecting: Earth gravity field. Regional and local gravity anomalies,
Instruments used i gravity prospecting, principles of gravimeters. Types of
comrections applied in gravity data. Interpretation of gravity snomalies.

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

Seismic prospecting: Elastic properties of rocks. Different types of clastic waves,
Refraction techniques. Time-distance relation for horizontal interfaces. Effects of
dipping beds and faults. Beismic instroments. Diata sequisition and processing.

Well logging: Description of & borehole environment. Different techniques of logging.

1 Geochemical Expleration: Introduction: Application of geochemisty in mineral
exploraticn. Genchemical sampling media and scales of geochemical survey. Basic
principles  involved in  geochemicsl prospecting, geochemical environments,
penchemical dispersion, geochemical anomaly, geochemical mobility, geochemical
reactions, indicators and path finders and principles of interpretations.

Mode of occursence of trace elemetils,



1L

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

Secondary dispersion patierns; Mechanicsl and biological dispersion, syngenetic and
epipenatic dispersion.

Dispersion of clements m residual overburden: Anomalies in possans, souls. 3 hs
Geochemical drainage survey: Orientation survey, choice of material to be sampled.
sample luyout, collection and processing of samples, preparation of anomaly mags,
interpretation of data.

Geochemical soil survey: Orientation survey, field operations, sampling layoui:
processing of samples and interpretation of data.

Biogcochemical and peobotonical survey: BHiogeochemical anomalies, surveving
technigues, Geobotanical indicators, geobotanical anomalies. .

Environmental Geology and Natural Hazards; - Concepts and principles.

Matural harards-preventive/precautionary  measures-  floods,  landslides.
earthquakes, water logging problems-causes and mitipation measures, river and

coastal erosion. Environmental Impact assessment of anthropogenic activiries

12

such as urbanization, fver-valley projects, open cast and underground mining
and guarrying; disposal of industrial and radio-active waste, excess withdrawal
of pround water, use of fertilizers, dumping of ores, mine waste and ly-ush,
Organic and inorganic contamination of ground water and their remedial
measures.  Soil - degradation  and  remedial measures.  Enviroamental

Management Plan, Environment protection-legislative measure in India,

Indian Mineral Deposits and Mineral Economics:
A} ODeeurence and distribution of Mineral Deposits: Metalliferous deposiis-

base metals, iron, manganese, aluminium, chromium, nickel, pold, silver,

maolybdenum, Indian deposits of non-metals- mica, ashestos, barites,

gypsum, graphite, apatilc and beryl. Gemsiones, refractory minerals,
abrasives and minerals used in glass, ferilizer, paint, ceramic and cement
mddustries. Building siwones, Phosphorite deposits, Placer deposits, rare earth
minerals, Strategic, cntical and essential minerals. India's Status i mineral

production. Changing patterns of mineral consumption. Mational Mincral

Palicy.
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Marnine mineral resources. their origin and distribution, Mineral Production
and Industrial Scenario; Mineral beneficiation and Mineral Conservation.

B} Mineral Resources of Karpataka: Historical development of Mineral

Industry in Karnataka, Kamataka's contribution to the Mineral wealth of
India, Trends in Genesis of Minecral deposits, Origin cccurrence and
distobution of metalliferous and non-metalliferous mineral resources of

Karnataka including omamental stones.

13. Engineering Geology: Mechanical properiies of rocks and soils, Geological
investigations for river valley projects-Dams and reservoirs: tunnels-tvpes,
methods and problems, Bridges-types and foundation problems. Shoreline
engineering Landslides classification, causes, prevention and rehabilitation.
Concrele aggregates-sources, alkali agprepate reaction, Aseismic designing-
seismicity m India and earthquake-resistant structures. Problems of pround
waler in engincering projects. Geotechnical case studies of major Projects in

India,

— 4. Marine Geology: Oceanography (Physical, Chemical, Biological and
Creological) and Salt Water Intrusion studies.

15. Hydrogeology :

A) Ongin, Occurrence and Disiribution of Water :- Origin of water:
Mcteoric, Juvenile, magmatic and sea waters, Hydrological cvcle:
Precipitation munoff, infiltration and evaportranspiration, Hydrographs,
Subsurface movement and vertical distribution of proundwater, Springs,
Classification of aquifers, Concepts of drainage basin and Groundwater
basin hydrological Properties of rocks-specific vield, Specific retention
Forosity, hydranlic conductivity, transmissivity, storage coefficient, water
table Auchuations-causative faclors, 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,
Hydrogeclogy and Groundwater Provinces of India with special reference to
Kamataka, wet lands of Kamataka.




B)

C)

D)

E}

F)

Well Hydraulics and well Design :Theory of groundwater flow, Drarcey”s

Law and its applications, types of wells, drilling methods, construction.
design, development and maintenance of wells, specific capacity and its
determination, Unconlined, confined steady , unsteady and radial tlow
conditions, pumps tests methods, data analysis and interpretation for hydro
realogical boumdaries.

Grouwmd water Chemistry:

Ciroundwater composition. unifes of expression, mass-balance caleulmions:
rock-water interaction (chemical equilibrium, free energy, redox reactions
and cation / amion exchanges), graphic rcprescntation of chemical data;
groundwater hardness, m'tnn:.rnrganisms in proundwater; water quality
standards; groundwater issucs duc nto urbanization; solid and hquid wasic
disposal and plume recharge methods.

Groundwater quality —physical and chemical properties of water, quality
eriteria for different uses, graphical presentation of water quality data,

-proundwater guality in different Regions of Kamataka —problems of arsenic

and fluoride, saline water instruction in costal and other aguifers and 1s
prevention Radioisotopes in hydro geological smdies, Groundwarter

contamination.
Groundwater Fxploration: Geological-lithological and structural mapping,

fracture trace analvais, Hvdro geologieal-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 different satellite missions,
Lingament mapping, Shallow groundwater potential zone mapping using
satellite images, Surface pgeophysical methods-seismic, gravity, geo
electrical and magnedic; Subsurface geophysical methods-well lopging for
delineation of aquifers and estimation of water quality,

Groundwater Modelling: Basics concepis of groundwater modelling

Groundwater Problems and Manmagement : CGroundwaler problems

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



exploitation and groundwater mining. Groundwater development in urban
grcas and raim water harvesting, Artificial recharse methods, Groundwater
problems in arid region and remediation, Groundwater balance and methods
estimation. Groundwater legislation Sustainability criteria and managing
renewable and nonrenewable groundwaler resources.

16. Remote Semsing, 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 mincral
exploration. Global and Indian Space Missions. Global positioning  system and
CGreographic Information System (GIS)- principles and applications.

17, Geostatistics:

# Introduction 1o statistics: sampling, data collection, random variables,
probability, frequency function; Applications of statistical methods in
earth scicnces — quantification and prediction.

¥ Mean, Median, Mode. Quartiles, deciles and percentages Graphical

representation of data. Construction of histogram, frequency polygons

and related curves. Measures of central tendency and dispersion,

Correlation, regression and skewness time series- significant test.

Prohability distribution and its types, sampling techniques- infinite and

finite population.

Univariate statistical methods, frequency analysis, simulation: Statistical

distributions. Stochastic moedelling and forecasting — mtroduction,

midelling, applications, spectral analysia.

# Concepts of regionalized voriables and variogram modelling: Concepts
of dispersion, extension and estimation vardances.

» 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 contouring,

» 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 ete.,

# Programming languages and operating svstems. Power Point slide

preparation,

Components of a computer (hardware and software), Input-cutput

devices (storage devices). Evolution of computers. Principles of data

processing: Word processing.

W
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¥ Programmiing lanpuages and operating systems. Flow chart,
Algorithum.

I 8. Groundwater Legislations:

e Eamataka CGroundwater (Regulation and Control of Development nd
Management) Act 2011 and Rules 2012,

s The Kamataka Groundwater (Regulation for Protection of Sources of Drinking
Water) Act, 1999, Guidelines related

e Cuidelines related to Groundwater Exteaction



