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Section 1: Engineering Mathematics

Iinear Algebra: Matrnces and Determinants; Systems of linear equations; FHgen
values and Eigen vec tors.

Calculus: Iimit, continuity and differentiability; Partial Dernvatives; Maxima and
minima; Sequencesand series; Testforconvergence; Fouriersenes.

Vector Calculus: Gradient; Divergence and Cuid; Line; surface and volume
integrals; Stokes, Gaussand Green’s theorems.

Diferential Fquations: Iinearand non-lnear first order ODEs; Higherorderlnear ODEs
with constant coefficients; Cauc hy’sand Eule¥sequations.

Probability and Statistics: Measuresof centraltendency; Random vanables; Poisson,
nomal and binomial distnbutions; Comelation and re gre ssion analysis.

Numencal Methods: Solutions of linear algebraic equations; Integration of
trapezoidal and Smpson’s rule; Sngle and multistep methods for differential
equations.

Section 2: Mine Development and Surveying

Mine Development: Methods of access to deposits; Underground drvages; Drilling
methods and machines; Explosives, blasting devices and practices.

Mine Suveying: levels and leveling, theodolite, tacheometry, triangulation;
Contouring; Enors and adjustments; Conelation; Underground surveying; Curves;
Photogramme try; Held astronomy; EDM and Total Station; lntroduc tory GPS.

Section 3: Geomechanics and Ground Control

Ingineering Mechanics: Fquivalent force systems; Equations of equilbrium; Tvo
dimensional frames and trusses; Fee body diagrams; Hiction forces; Particle
kinematic s and dynamics; Beam analysis.

Geomechanics: Geo-technical properties of rmcks; Rock mass classific ation;
Instrumentation and stress measurement techniques; Theornes of rck failre;
Ground vibrations; Stre ss distnbution around mine openings; Subsidence; Rock bursts
and coalbumps; Sope stability.

Ground Contiol: Design of pillars; Roof supporting syste ms; Mine filling.

Section 4: Mining Methods and Machinery

Mining Methods: Surface mining: layout, development, loading, transportation and
me ¢ hanization, c ontinuous surfac e mining systems; Underground coal mining: bord
and pilar systems, mom and pilar mining, longwall mining, thick seam mining
methods; highwall mining; Underground metal mining: open, supported and caved
stoping methods, stope mechanization, ore handling syste ms.

Mining Machinery: Generation and transmission of mechanical, hydraulic and
pneumatic power, Matenals handlng: haulages, conveyors, face and
development mac hinery, hoisting syste ms, pumps, ¢ rushers.



. . . e IVI CAREERINDIA
Section 5: Surface Environment, Mine Ventilation, and Underground Hazards

Surface Fahvionment: Air, waterand soil pollution : Standards of quality, causes and
dispersion of contamination, and control; Noise; Iand reclamation.

Mine Ventilation: Underground atmosphere; Heat load sources and themmal
envionment, air cooling; Mechanics of air flow, distnbution, natural and
mec hanical ventilation; Mine fans and their usage; Auxiliary ventila tion; Ve ntilation
planning; Ve ntila tion ne two rks.

Subsurface Hazards: Mine Gases. Undergmound hazards from fires, explosions, dust
and inundation; Rescue apparatus and practices; Safety in mines; Accident data
analysis; Mine lighting; Mine legislation; Occupational safety.

Section 6: Mine Economics, Mine Planning, Systems Engineering

Mine Economics: Mineral resource classification; Discounted cash flow analysis;
Mine valuation; Mine inve stment analysis; Mineral taxa tion.

Mine Planning: Sampling methods, practices and interpretation; Reserve estimation
techniques: Basics of geostatistics and quality contiol; Optimization of facility
loc ation; Work-study.

Systems Fngineering: Concepts of reliability; Relabilty of simple systems;
Maintainabilty and availability; Linear programming, transportation and
assignment problems; Network analysis; Inventory models; Queueing theory; Basics
of simula tion.



