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What is the composition of Hoolamite used in a Hoolamite tube for
CO detection and what is the basis of its detection mechanism?
(A) Iodine and nitric acid; colour change due to nitrogen oxide

Todine pentoxide and sulfuric acid; colour change due to
liberation of iodine

(C) Copper sulfate and lime; reaction with CO to form copper
carbonate
(D) Platinum catalyst and sulfuric acid; oxidation of CO to COq

(E) Answer not known

According to Boyle’s law, when the temperature remains constant,
the volume of given mass of gas is :

(A) Directly proportional to its pressure

M Inversely proportional to its pressure

(C) Directly proportional to its temperature

(D) Independent of its pressure

(E) Answer not known

Quantity of air to be circulated to UIG workings depends on

(A) Manpower employed in a largest shift
(B) Manpower employed in a day

(C) Total production in a day

(D( Both (A) and (C)

(E) Answer not known
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4.  The oxygen concentration in U/G working should not be less than
(A) 21% (B) 20%

@ 19% D) 18%

(E) Answer not known

5.  Oxygen flow rate in the self contained breathing apparatus.

(A) 1L/Min (B) 1.5 L/Min
@& 2 L/Min (D) 2.5 L/Min

(E) Answer not known

6. As per DGMS guidelines, minimum width of haul road in opencast
mines. For 100 - tonne dumper two - way movement 1s :

(A) 15M (B) 26 M
@ 30M (D) 40 M
(E) Answer not known

7. In high wall mining, which component acts as the primary cutting
tool inside the coal seam?

(A) Rammer head

(B) Continuous miner
(C) Auger head

@ Cutter head

(E) Answer not, known
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In reclamation of mined out land, which of the following soil
amendments is most effective in reducing soil acidity and enhancing
revegetation in overburden dumps of lignite mines?

(A) Urea
(B) Gypsum
Lime

(D) Ammonium nitrate
(E) Answer not known

In alluvial soil / morum / gravel / clay (Manual opencast), sides shall
either be sloped at an angle of safety not exceeding
(A) 30° from horizontal
45° from horizontal
(C) 60° from horizontal
(D) 75° from horizontal
(E) Answer not known

While extracting coal over developed pillars by opencast method the
minimum thickness of parting between quarry floor and goat should
be :

(A) 3M F5M
€ TM (D) 10 M
(E) Answer not known
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11. If the powder factor in an OB blast is 5 t/kg and the volume blasted
per round is 6000 m? with bulk density 2.4 t/m3 , determine the
explosive consumption.

(A) 250 Kg @)/288 Kg
(C) 320Kg (D) 350 Kg
(E) Answer not known

12.  Which one of the following term is not related to open cast mining?
(A) Boxcut (B) Highwall
(C) Crest W Winge
(E) Answer not known

13. For OB removal with shovel - dumper combination, the optimum
size of the dumper depends on

(A) Distance of Haul

(B) Size of the Shovel

W Distance of the Haul and Size of the Shovel
(D) Tonnage to be handled

(E) Answer not known

14. The area of working face broken per drill hole is termed as
(A) Drillability

.@’J’ Blasting factor
(C) Drilling factor

(D) Powder factor
(KE) Answer not known
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15.

16.

7

18.

Which of the following factor is considered for calculation of cycle
time of any excavating machine such as shovel, dragline etc?

(A) Swell factor

(B) Bucket factor

@( Swing factor

(D) Drill factor

(E) Answer not known

Which one of the following is the most likely mode of slope failure.
for waste dump.

M Circular (B) Wedge
(C) Plane (D) Toppling
(K) Answer not known

A mechanised opencast mine runs in two shifts of 7 hours each. The
average production per shift is 2000 tonnes. If the mine wants to
increase production by 20% without increasing the number of shifts,
by how much should productivity per shift increase?

M 400 tonnes / shift
(B) 800 tonnes / shift
(C) 200 tonnes / shift
(D) 100 tonnes / shift
(E) Answer not known

A mine currently has 100 workers producing 280 tonnes/day. If the
OMS i1s to be increased by 25%, what will be the new daily output?

(A) 250 tonnes / day (B) 450 tonnes / day
{9)’ 350 tonnes / day (D) 150 tonnes / day

(E) Answer not known

=]
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19.

An excavator is used to dig soil with a bucket capacity of 2.8 m3. The
fill factor 1s 0.85 and swell factor is 1.3. Cycle time is 45 seconds and
it works 6 hours / day with 80% job efficiency. Find the loose volume
output per day.

a{ 1187.2 m® /day (B) 1250.2 m® /day
1200.2 m? /day D) 1150.2 m? /day

(E) Answer not known

A shovel loads trucks with 6 m? bucket capacity. The shovel
completed 4 passes to fill one truck. Each truck carrier 24 tonnes of
material. The shovel has a cycle time of 50 seconds and works for 5
effective hours in a shift. How many tonnes of material can the
shovel load in one shift?

(A) 2260 tonnes
(B) 2360 tonnes
(C) 2460 tonnes

QD( 2160 tonnes

(E) Answer not known

A truck takes 20 minutes to load,15 minutes to travel loaded, 10
minutes to dump and 12 minutes to return empty. Calculate the
total cycle time and the number of cycles a truck can complete in an
8-hour shift.

(A) 10 cycles (B) 12 cycles

(C) 11 cycles y 8 cycles
(E) Answer not known
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23.

24.

A mine has a fleet of 20 trucks with following parameters :
Truck speed : 45 km/hr.

Round trip distance : 30 km (to and from the processing plant)
Average loading time per truck : 45 minutes.

Average unloading time per truck : 30 minutes

What is the total time (in hours) required for one truck to complete
one round trip (including loading and unloading)?

(A) 2 hours m.92 hours
(C) 3 hours (D) 3.92 hours
(E) Answer not known

In Open-Cast Mining, wedge failure occurs when

(A) There is a weak bedding plans parallel to the slope face
(B) A rock man slides along a curved surface

Two intersecting discontinuities dip out of the slope face
(D) Loose rock detaches from a vertical slope
(E) Answer not known

If a project cannot be completed within the scheduled time, this is
known as :

(A) Cost overrun (B) Delay analysis
M Time overrun (D) Project cancellation
(K) Answer not known
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26.

How 1s OMS (Output Per Manshift) determined is mining

operations?

(A) Total production per week divided by number of machines
used

(B) Total production in a shift divided by number of working days

W Total production in tonnes divided by total number of man
shifts worked

(D) Total wages paid divided by total output produced.

(E) Answer not known

Which of the following is a key feature of a dragline excavator?

(A) It drills boreholes in hard rock

(B) It digs above its level and requires frequent repositioning
It digs below the level it stands on and can cast material over
a wide area

(D) It is used only for tunnel boring

(E) Answer not known

What is the primary function of a road grader in mining operations?

(A) Drilling into hard rock

(B) Crushing large boulders

(9/ Levelling road surfaces and removing boulders
(D) Excavating overburden

(E) Answer not known
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29.

30.

31.

A belt conveyor may be used at a gradient of upto for
lumpy ore?

& 1
B) i

28
) 38°
D) 48°

(E) Answer not known

If a bucket has a rated (theoretical) volume of 5 m3, but only 4 m3 of
material is actually loaded during operation, what is the bucket fill
factor?

(A) 0.6 (B) 0.75

(& 0.8 (D) 1.25
(E) Answer not known

For an open pit mining the value of metal is Rs. 210/kg and
recoverable grade is 1.2%. Production cost per tonne of ore inclusive
of mining and processing but excluding stripping is Rs. 2,000. If the
breakeven stripping ratio is 3.49 m?/te, then the stripping cost is
@ Rs. 149/m3 (B) Rs. 72/m3

(C) Rs. 60/m3 (D) Rs. 49/m3

(E) Answer not known

What is the process of obtaining a small amount or portion of ore
coal or rock substances called?

(A) Drilling Q/Sampling
(C) Blasting (D) Excavation

(E) Answer not known
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32. What is the term used to describe the proportion of overburden to
coal / mineral removed in mining?
(A) Recovery factor (B/Stripping ratio
(C) Grade (D) Yield
(E) Answer not known

33. What does the term ‘NONEI, stand in blasting technology
(A) Non-licensed explosive
(B)  Non-elemental explosive
Non-electric detonator
(D) Non-electric line initiator
(E) Answer not known

34. What is a “blown-out-shot” in blasting operations?

(A) A shot that has done useful work by breaking coal

y A shot that has ejected itself out of the shot hole without doing
any useful work

(C) A shot that has failed to ignite
(D) A shot that has exploded but caused minimal damage
(E) Answer not known

35. What is ‘pop shorting’ in the context of blasting operations?

(A) Primary blasting method for coal seams
(B) A technique for controlled blasting in tunnels

( A secondary blasting method where a hole is drilled into a
boulder using a Tacchometer and charged with explosive

(D) A method for testing the explosive sensitivity

(E) Answer not known
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317.

38.

‘NONEL’ is used for surface connection of the blast holes in order to

(A) Achieve better water resistance over detonating fuse
¥ Have a precise delay timing

(C) Provide Noiseless shock front movement

(D) Avoid Deflagration

(E) Answer not known

Match the following :

Excavating/Loading Transportation Scheme
machine
(P) Bucket wheel 1. Mine tub
excavator
(Q) Continuous miner 2. Armoured flexible chain conveyor
(R) Shearer 3. Shiftable conveyor
(S) Load haul dumper 4. Shuttle car

B @ @ (5
A) 3 g

@ 3 4 2

cy 3 4 1
() '1 4 3
(E) Answer not known

BO W =

The correct order of pavement layers for a haul road from top to
bottom is

M Wearing course — Base — Sub base — Sub grade

(B) Wearing course — Sub base — Base — Sub grade

(C) Wearing course — Sub grade — Sub basc — Base

(D) Wearing course — Base — Sub grade — Sub base

(E) Answer not known
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39.

40.

41.

42.

As per regulation 135 of CMR 2017, storage of combustible
materials near mine entrances is permitted only if they are intended
for use within how many hours?

(A) 12 hours (B) 18 hours
24 hours (D) 48 hours

(E) Answer not known

In open cast mining, the primary purpose of maintaining a proper
bench height is to

(A) Increase ore grade

(B) Facilitate easier transportation of ore

g}]/ Ensure safety and stability of pit walls

(D) Maximize explosive energy utilization

(E) Answer not known

A high explosive produces a shattering effect because

(A) The oxidation process is slow and spread over time

@’ The oxidation reaction is instantaneous and occurs at high
velocity

(C) Tt requires no stock to detonate
(D) The explosion happens gradually and not violently

(E) Answer not known

The void ratio of an unconsolidated soil heap of volume 1000 m3 is
1.0. If the soil heap 1s consolidated to a volume of 800 m3, the
corresponding void ratio is (round off up to 2 decimals)

(A) 1.00 (B) 0.90

@7 0.60 D) 0.80

(E) Answer not known
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44.

45.

NONEL is used as down-the-hole initiator to

(A) Avoid generation of air over pressure
(B) Provide precise delay

@, Avoid deflagration of column charge
(D) Reduce ground vibration

(E) Answer not known

Shear strength of rock joint is NOT dependent on

(A) Applied normal stress

W Applied shear stress

(C) Friction angle of the joint plane
(D) Cohesion of the joint plane

(E) Answer not known

Match the following for a typical slurry explosive :

Chemical Purpose
(P) Calcium nitrate 1. Cross linking agent
(Q) Potassium dichromate 2. Gelling agent
(R) TNT 3. Oxidiser
(S) Starch 4. Fuel

® @ ® ©
A 1 Z 8 1
B 2 4 3 1

b=t GRS R S

D) 4 3 2 1

(E) Answer not known

15 346-Mining Engineering
[Turn over



46. Identify the initiation sequence which is NOT possible for surface
blasting
W Detonating fuse — Novel — Electronic detonator
(B) Electronic detonator —» Novel — Detonating fuse
(C) Electric detonator — Detonating fuse — Novel
(D) Electronic detonator — Detonating Fuse — Novel
(E) Answer not known

47. What is the portable apparatus called that provides the current
necessary for firing electric detonators?
(A) Crimper (B) Safety fuse
(&7 Exploder (D) Blasting cap
(E) Answer not known

48. What is slurry explosive in the context of mining?

(A) A dry mixture of ANFO and TNT
(B) A mixture of charcoal and sulphur in powdered form

( A jelly like water gel consisting of oxidizer fuel sensitizer
thickened with gum and gelled with a cross binding agent

(D) Pure nitroglycerine absorbed on an inert material

(E) Answer not known

49. The reaction between nitric acid and benzene compounds yields

(A) Nitroglycerin Q(T rinitrotoluene (TNT)
(C) Dynamite (D) Ammonium Nitrate

(E) Answer not known
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50.

ol.

D2.

In overburden dump design, the overall slope angle is always kept
lower than the bench slope angle because.

(A) To accomodate haul roads

(B) To allow wider berms for stability

(C) To comply with DGMS clearance norms

@ All of the above

(E) Answer not known

While slake durability index, we use rock samples in the form of
(A) Drill cores M Uneven rock pieces

(C) Cubes (D) Square

(E) Answer not known

Which process of deformation indicates sudden loss of strength
across a plane following little or no permanent deformation?

(A) Ductile deformation (B) Effective stress
@’ Brittle fracture (D) Residual strength
(E) Answer not known
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93.  Match the following mechanical properties with the formulae :
Mechanical property Formula
(P) Modulus of elasticity 1. C+ o, tang

(Q) Compressive strength 2. Erntorit! ELongitudinal
(R) Shear strength 8. ole

(S) Poisson’s ratio 4. F, /zr?

& ®\/) & E

8| et O
@ e
7t A UM SRR
i e (IO e v

(E) Answer not known

54. Given K is the thermal conductivity, P is density and C is specific
heat of a rock sample, the thermal diffusivity of the rock sample is
(A) Kp/C (B) Pc/K
(C) Kec/P @ K/Pe
(E) Answer not known

55. When mincral is extracted from an underground mine, the void
(goat) 1s packed with sand or other packing material. This process is

known as
(A) Root bolting (B) Subsidence control
y Stowing (D) Grouting

(E) Answer not known
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56.

57.

59.

What is the angle of draw in subsidence studies?

(A) The angle at which coal seams dip underground
(B) _ The angle between the horizontal and the fault line

The angle between the vertical and the final line of break
(D) The angle of inclination of mine roadways

(E) Answer not known

As per “Pressure Arch Theory”, the magnitude of bending forces
increases with?
(A) Depth of the excavation (B) Height of the root
Width of the excavation (D) Density of the rock
(E) Answer not known

If Poisson’s ratio of a rock sample is 0.25, then the relationship
among the modulus of elasticity (E), modulus of rigidity (G) and
bulk modulus (K) is

A E=K=G B) E>xG>K

() E=G>K WE>K>G

(E) Answer not known

The major and minor principal stresses at a point are 25 MPa and
-5 MPa respectively. The maximum shear stress in MPa at that
point is

A) 20 @15
.5 L (D) 5

(E) Answer not known
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60. Darcy’s law refer to the property of rock related to

(A) Moisture content (B) Degree of saturation
(©F Permeability (D) Density
(E) Answer not known

61. In mine survey data processing, surface is mainly used for

(A) Electrical load calculation

M Geological modelling and survey data analysis
(C) Ventilation simulation

(D) Explosive inventory

(E) Answer not known

62. Which type of data is most associated with remote sensing in
mining?
(A) Ground vibration levels
@9" Satellite imagery
(C) Drill core logs
(D) Haul truck speed
(E) Answer not known

63. In modern mining operation, Enterprise Resource Planning (ERP)
systems are mainly used for
(A) Geological modelling
(B( Integrated management of resources, finance and operations
(C) Ventilation design
(D) Blast pattern simulation

(E) Answer not known
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64.

66.

67.

Which root bolt type provides immediate full-column bonding and is
preferred in highly jointed strata?
(A) Mechanical shell anchor bolt
Resin capsule bolt
(C) Spilit set friction bolt
(D) Tensioned cable bolt
(E) Answer not known

In Indian coal mines, the statutory minimum factor of safety for
pillar design in depillaring districts is

4y 1.3 aaa/ua
() 1.6 D) 2.0

(E) Answer not known

Indian railways recommends the gradient at a mine’s railway siding
(loading point) should generally not exceed

(A) 1in 200 @71 in 400
(©) 1in 100 (D) 1 in 300

(E) Answer not known

In SURPAC, the “DTM boundary” is used to

W Restrict triangulation to a defined project area
(B) Identify geological contacts within the ore body
(C) Fix co-ordinates for blast hole patterns
(D) Separate ore from waste in block model estimation

(E) Answer not known
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68. In Geological Report preparation, the “mineable reserve” is different
from “proved reserve” became it

(4( Excludes ore lost in mining and processing losses

B)

©)
(D)

(E)

Includes all resources within lease area irrespective of mining
feasibility

Considers only resources identified during reconnaissance

Is always greater than the geological reserve

Answer not known

69. In MINEX scheduling, “Precedence constraints” are used to

‘U( Maintain correct sequence of mining operations in time

B)
(©)
D)
(E)

Estimate geological loss during production
Control ventilation airflow in underground layouts
Fix design parameters for haul roads and benches

Answer not known

70. Which statement i1s correct regarding Forest clearance stage — II
(Final Clearance)?

(A)

(©)

(D)
(E)

Granted before stage T clearance is issued to the project
proponent

Granted after stage I compliance, NPV payment and
afforestations completion

Granted after a separate environmental impact assessment
study 1s prepared

Granted only for mining leaser in Metallic mineral deposits

Answer not known
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2.

73.

74.

In SURPAC, “DTM” stands for

¥ Digital Terrain Model
(B) Drilling Test Method
(C) Data Transfer Module
(D) Dynamic Tracking Map
(E) Answer not known

In SURPAC, the “String File” format is primarily used to

(A) Store borehole lithology data

(B) Save triangulated pit surfaces

.ﬁﬂ( Represent 2 D and 3 D coordinate data for mine design
(D) Export scheduling reports

(E) Answer not known

Under Indian mining Legislation, before submitting a Mining Plan
for approval, the lessee must first obtain
(A) Forest clearance (Stage - I)
(B) _Environmental clearance
Letter of Intent/Grant of Mining Lease
(D) Consent to operate from state pollution control board
(E) Answer not known

An ore block of 1200 m? has a specific gravity of 3.0 and grade of
55 % Fe. Calculate contained Fe tonnage.

& 1980 tonnes (B) 2200 tonnes
(C) 1650 tonnes (D) 2000 tonnes

(E) Answer not known
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75. In Mine ventilation, the booster fan is installed

(A) At the surface to increase main fan capacity
(B) Underground in intake airway to supplement pressure

Underground in return airway to assist in air circulation in a
district

(D) At shaft bottom to increase natural ventilation
(E) Answer not known

76. In ore reserve estimation, the tonnage factor (m?3 per tonne) is
inversely proportional to

(A) Ore grade Mpcciﬁc gravity of ore
(C) Ore thickness (D) Borehole depth

(E) Answer not known

77. An inclined shaft has a finished diameter of 5.0 m and is driven at
30 ° from horizontal. If the lining thickness is 0.4 m, calculate the
excavation cross-sectional area.

(A)  23.56 m? B1726.43 m?
(C) 27.50 m?2 (D) 29.20 m?2
(E) Answer not known
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30.

A haul truck fleet consists of 8 trucks, each carrving 25 tonnes of ore
per trip. The average cycle time per truck is 40 minutes. If the mine
operates for 12 hours per shift, how much ore is transported per
shift?

(A) 2400 tonnes M()‘UO tonnes

(C) 4500 tonnes (D) 6000 tonnes

(E) Answer not known

A mine operates a fleet of 6 trucks each carrying 20 tonnes of ore per
trip. The average cycle time per truck is 30 minutes. If the mine
operates for 10 hours per shift, how much ore is transported per
shift?

(A) 1200 tonnes (B) 1800 tonnes

(@’ 2400 tonnes (D) 3600 tonnes

(E) Answer not known

A group of 6 miners can extract 180 tons of ore in 10 days. How
many days will 10 miners take to extract 300 tons of ore, assuming
the same efficiency?

w/ 10 days (B) 12 days
(C) BDdays (D) 8 days
(E) Answer not known
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81. A 10 m thick coal block is excavated by a contractor at a cost of
Rs. 10 per m3. The excavated area measured in the mine plan, is
found to be 50 cm? . If the mine plan has been drawn to a scale of 1 :
1000, the payment to be made to the contractor, in lakhs of
Rs. 1S.

A 10 (B) 15

@ 20 D) 25

(E) Answer not known

82. A drill rig operates for a 9 hours shift, but due to delays, 90 minutes
are lost. If the expected drilling rate is 5 meters per hour, how much
drilling is lost due to delays?

(A) b5 meters [R/T .5 meters
(C) 10 meters (D) 12.5 meters

(E) Answer not known

83. The total mineable reserve is 5 million tonnes and the planned
annual production i1s 625000 tonnes, what 1s the estimated mine

life?
(A) 6 years ,(B( 8 years
(C) 10 years (D) 12 years

(E) Answer not known

84. If a mine produces 2000 tonnes/day and operates. 300 days per year,
what will be the annual production?

(A) 500,000 tonnes aaﬁoo,ooo tonnes
(C) 700,000 tonnes (D) 800,000 tonnes

(E) Answer not known
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87.

88.

A dragline has a bucket capacity of 50 m3 and completer 4 cycles per
hour. How much material will it move in a 10-hour shift?

M 2000 m3 (B) 1500 m?
C) 1800 m3 (D) 2500 m?
(E) Answer not known

As per regulation 64, of CMR 2017, the plans and scctions required
by these regulations shall be maintained corrected up to date which
1s not carhier than

,K( 3 months (B) 6 months
4 months (D) 5 months

(E) Answer not known

As per regulation 70 of CMR 2017, which deals with

(A) Change of safety officer, agent Ad manager
(B) Change of safety officer
(C) Change of agent or manager

( During change of ownership or an reopening etc. the plans to
be checked

(E) Answer not known

What happen if more than one auxiliary fan is in one ventilating
district?
M It recirculates air having dust and noxious gases

(B) Tt deposits of dust on the fan moving pasts

(C) The chance of electrostatic sparking

(D) It affects the air quality being circulated

(E) Answer not known
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89. Which of the following bolting practice do not require any quick
setting cement capsule in the drill hole?

m, Recoverable type of bolt

(B) Non recoverable type of hole
(C) Bamboo bolt

(D) Side stitching

(E) Answer not known

90. In sublevel stopping operation the draw system is generally

¥ Draw point (B) Cross drift
(C) Finger raise and chute (D) None of the above
(E) Answer not known
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