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Q. 1 – Q. 5 carry one mark each. 

Θ.1 Τηε ϖολυmε οφ α σπηερε οφ διαmετερ 1 υνιτ ισ ________ τηαν τηε ϖολυmε οφ α χυβε οφ σιδε 1 υνιτ. 

(Α)   λεαστ (Β)   λεσσ (Χ)   λεσσερ (D)   λοω 

 

 

Θ.2 Τηε υνρυλψ χροωδ δεmανδεδ τηατ τηε αχχυσεδ βε _____________ ωιτηουτ τριαλ. 

(Α)   ηανγεδ (Β)   ηανγινγ (Χ)   ηανκερινγ (D)   ηυνγ 

 

 

Θ.3 Χηοοσε τηε στατεmεντ(σ) ωηερε τηε υνδερλινεδ ωορδ ισ υσεδ χορρεχτλψ: 

 

(ι) Α προνε ισ α δριεδ πλυm. 

(ιι) Ηε ωασ λψινγ προνε ον τηε φλοορ. 

(ιιι) Πεοπλε ωηο εατ α λοτ οφ φατ αρε προνε το ηεαρτ δισεασε. 

 

(Α)   (ι) ανδ (ιιι) ονλψ (Β)   (ιιι) ονλψ (Χ)   (ι) ανδ (ιι) ονλψ  (D)   (ιι) ανδ (ιιι) ονλψ  

 

 

Θ.4 Fact: Ιφ ιτ ραινσ, τηεν τηε φιελδ ισ ωετ. 

 

Ρεαδ τηε φολλοωινγ στατεmεντσ: 

(ι) Ιτ ραινσ 

(ιι) Τηε φιελδ ισ νοτ ωετ 

(ιιι) Τηε φιελδ ισ ωετ 

(ιϖ) Ιτ διδ νοτ ραιν 

 

Wηιχη ονε οφ τηε οπτιονσ γιϖεν βελοω ισ NOT λογιχαλλψ ποσσιβλε, βασεδ ον τηε γιϖεν φαχτ? 

(Α)   Ιφ (ιιι), τηεν (ιϖ). (Β)   Ιφ (ι), τηεν (ιιι). 

 

(Χ)   Ιφ (ι), τηεν (ιι). (D)   Ιφ (ιι), τηεν (ιϖ). 

 

 

Θ.5 Α ωινδοω ισ mαδε υπ οφ α σθυαρε πορτιον ανδ αν εθυιλατεραλ τριανγλε πορτιον αβοϖε ιτ. Τηε βασε οφ 

τηε τριανγυλαρ πορτιον χοινχιδεσ ωιτη τηε υππερ σιδε οφ τηε σθυαρε. Ιφ τηε περιmετερ οφ τηε ωινδοω ισ 

6 m, τηε αρεα οφ τηε ωινδοω ιν m2 ισ ___________. 

 

(Α)   1.43 (Β)   2.06 (Χ)   2.68 (D)   2.88 
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Q. 6 – Q. 10 carry two marks each.  

Θ.6 Στυδεντσ τακινγ αν εξαm αρε διϖιδεδ ιντο τωο γρουπσ, P ανδ Q συχη τηατ εαχη γρουπ ηασ τηε σαmε 

νυmβερ οφ στυδεντσ. Τηε περφορmανχε οφ εαχη οφ τηε στυδεντσ ιν α τεστ ωασ εϖαλυατεδ ουτ οφ 200 

mαρκσ. Ιτ ωασ οβσερϖεδ τηατ τηε mεαν οφ γρουπ P ωασ 105, ωηιλε τηατ οφ γρουπ Q ωασ 85. Τηε 

στανδαρδ δεϖιατιον οφ γρουπ P ωασ 25, ωηιλε τηατ οφ γρουπ Q ωασ 5. Ασσυmινγ τηατ τηε mαρκσ ωερε 

διστριβυτεδ ον α νορmαλ διστριβυτιον, ωηιχη οφ τηε φολλοωινγ στατεmεντσ ωιλλ ηαϖε τηε ηιγηεστ 

προβαβιλιτψ οφ βεινγ TRUE? 

(Α)   Νο στυδεντ ιν γρουπ Q σχορεδ λεσσ mαρκσ τηαν ανψ στυδεντ ιν γρουπ P. 

 

(Β)   Νο στυδεντ ιν γρουπ P σχορεδ λεσσ mαρκσ τηαν ανψ στυδεντ ιν γρουπ Q. 

 

(Χ)   Μοστ στυδεντσ οφ γρουπ Q σχορεδ mαρκσ ιν α ναρροωερ ρανγε τηαν στυδεντσ ιν γρουπ P. 

 

(D)   Τηε mεδιαν οφ τηε mαρκσ οφ γρουπ P ισ 100.  

 

 

Θ.7 Α σmαρτ χιτψ ιντεγρατεσ αλλ mοδεσ οφ τρανσπορτ, υσεσ χλεαν ενεργψ ανδ προmοτεσ συσταιναβλε υσε οφ 

ρεσουρχεσ. Ιτ αλσο υσεσ τεχηνολογψ το ενσυρε σαφετψ ανδ σεχυριτψ οφ τηε χιτψ, σοmετηινγ ωηιχη χριτιχσ 

αργυε, ωιλλ λεαδ το α συρϖειλλανχε στατε.  

 

Wηιχη οφ τηε φολλοωινγ χαν βε λογιχαλλψ ινφερρεδ φροm τηε αβοϖε παραγραπη? 

 

(ι) Αλλ σmαρτ χιτιεσ ενχουραγε τηε φορmατιον οφ συρϖειλλανχε στατεσ. 

(ιι) Συρϖειλλανχε ισ αν ιντεγραλ παρτ οφ α σmαρτ χιτψ. 

(ιιι) Συσταιναβιλιτψ ανδ συρϖειλλανχε γο ηανδ ιν ηανδ ιν α σmαρτ χιτψ. 

(ιϖ) Τηερε ισ α περχεπτιον τηατ σmαρτ χιτιεσ προmοτε συρϖειλλανχε. 

 

(Α)   (ι) ανδ (ιϖ) ονλψ (Β)   (ιι) ανδ (ιιι) ονλψ 

 

(Χ)   (ιϖ) ονλψ (D)   (ι) ονλψ 

 

 

Θ.8 Φινδ τηε mισσινγ σεθυενχε ιν τηε λεττερ σεριεσ. 

 

Β, ΦΗ, ΛΝΠ, _ _ _ _. 

 

(Α)   ΣΥWΨ (Β)   ΤΥςW (Χ)   ΤςΞΖ (D)   ΤWΞΖ 

 

 

Θ.9 Τηε βιναρψ οπερατιον ゴ ισ δεφινεδ ασ a ゴ b = ab+(a+b), ωηερε a ανδ b αρε ανψ τωο ρεαλ νυmβερσ. 

Τηε ϖαλυε οφ τηε ιδεντιτψ ελεmεντ οφ τηισ οπερατιον, δεφινεδ ασ τηε νυmβερ x συχη τηατ a ゴ x = a, φορ 

ανψ a, ισ           . 

 

(Α)   0 (Β)   1 (Χ)   2 (D)   10 
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Θ.10 Wηιχη οφ τηε φολλοωινγ χυρϖεσ ρεπρεσεντσ τηε φυνχτιον ݕ ൌ lnሺȁ݁ሾȁୱ୧୬ ሺȁ௫ȁሻȁሿȁሻ φορ ȁݔȁ ൏   ?ߨʹ

Ηερε, ݔ ρεπρεσεντσ τηε αβσχισσα ανδ ݕ ρεπρεσεντσ τηε ορδινατε. 

 

(Α)    

 

 

(Β)    

 

(Χ)    

 

(D)    

 

 

END OF THE QUESTION PAPER 
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Q. 1 – Q. 25 carry one mark each. 

Q.1 The differential of the equation, 
2 2 1x y  , with respect to x  is 

(A) x y  (B) x y  (C)  y x  (D)  y x  

 

 

Q.2 If [ ][ ] [ ]A B I then 

(A) [ ] [ ]T
B A  (B) [ ] [ ]T

A B  (C)  
1[ ] [ ]B A
  (D) [ ] [ ]B A   

 

 

Q.3 4
X C is the general integral of  

(A) 
33 x dx  (B) 31

4
x dx  (C)  

3
x dx  (D)  

34 x dx  

 

 

Q.4 Sinh (x) is     

(A) 
4

x x
e e


 (B) 

2

x x
e e


 (C)  

2

x x
e e


 (D)  

4

x x
e e


 

 

 

Q.5 Identify the correct statement.  

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

(A) achieve better water resistance over detonating fuse 

(B) have a precise delay timing 

(C) provide noiseless shock front movement 

(D) avoid deflagration 

 

 

Q.6 Identify the pattern of surface blasting given in the figure. The values of delay time, in ms, 

are given against each blasthole. 

 

(A) V- cut 

(B) extended V- cut 

(C) row to row 

(D) en echelon 

 

 

100 75 50 25 25 50 75 100

50 25 0 0 0 0 25 50
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Q.7 Identify the initiation sequence which is NOT possible for surface blasting. 

(A) Detonating fuse NonelElectronic detonator 

(B) Electric detonatorNonelDetonating fuse 

(C) Electric detonator Detonating fuse  Nonel 

(D) Electronic detonator Detonating fuse  Nonel 
 

 

Q.8 Parallel holes at right angles to the face with some holes  uncharged are associated with the 

following shot hole pattern 

(A) drag cut (B) wedge cut  (C)  pyramid cut (D)  burn cut 
 

 

Q.9 Bieniawski’s Rock Mass Rating considers the parameters: RQD, spacing of joints, condition of 

joints, ground water condition, and  

(A) tensile strength 

(B) uniaxial compressive strength 

(C) shear strength 

(D) buckling strength 

 

 

Q.10 A rockmass is subjected to hydrostatic pressure of 6 MPa.  If each of  the measured strains  

xx yy zz
    , is 2.0 mm/m, then the bulk modulus, in GPa,  is _______ 

 

 

Q.11 Identify the uniaxial compressive loading condition from the following four Mohr circles. 

 

(A)  (1) (B) (2) (C)  (3) (D) (4)  
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Q.12 Out of the given stress-strain curves, identify the rock type that is most prone to rock burst. 

 

(A) (1) (B) (2) (C)  (3) (D)  (4) 

 

 

Q.13 A longwall panel of width 120 m is extracted at a depth of 200 m. Critical subsidence is reached 

when the panel length becomes 150 m. If the seam were to be worked at a depth of 300 m, critical 

subsidence would be observed at a panel length, in m, of _______. 

 

 

Q.14 The support system followed along the goaf edge in a depillaring panel is 

(A) rope stitching 

(B) cable bolting 

(C) wooden/steel chock 

(D) hydraulic prop 

 

 

Q.15 Which one of the following ropes CANNOT be an effective cable bolt? 

(A) locked coil wire rope 

(B) Langs lay wire rope 

(C) ordinary lay wire rope 

(D) bird-caged wire rope 

 

 

Q.16 In metalliferous mines, the sublevel interval does NOT depend on 

(A) capacity of drilling equipment 

(B) capacity of loading equipment 

(C) strength of rib pillar 

(D) strength of wall rock 

 

  

(4)
(3)

(1)

ʍ

ɸ

(2)

0,0
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Q.17 Jack hammer does NOT contain 

(A) pawl and ratchet 

(B) gear box 

(C) rifle bar 

(D) piston 

 

 

Q.18 At the inlet of a mine roadway, the dry and wet bulb temperatures of air are 
038 C and 

029 C , 

respectively. At the outlet, the corresponding temperatures are 
032 C  and 

029 C , respectively. The 

process of heat transfer in the airway is described as 

(A) evaporative cooling 

(B) sensible cooling 

(C) sensible heating 

(D) dehumidification 

 

 

Q.19 Underground coal mines are in principle ventilated by exhausting system, so that 

(A) spontaneous heating risk is reduced 

(B) fumes can be quickly removed in case of an underground fire 

(C) build-up of methane concentration is decreased 

(D) cool and fresh intake air can enter underground 

 

 

Q.20 Identify the WRONG statement.  

Pit bottom air lock 

(A) prevents the short circuiting of air when the flow is reversed in coal mines 

(B) has at least three doors 

(C) has at least one door that has provision for latching 

(D) all doors are in principle designed to open towards high pressure side of the air 

 

 

Q.21 Identify the WRONG statement. 

 The ‘temperature inversion’ of the atmosphere in surface mines aggravates the problem of 

(A) airborne dust 

(B) noise 

(C) ground vibrations 

(D) visibility 

 

 

Q.22 In a CO self rescuer, the purpose of the calcium bromide and lithium chloride mixture is to 

(A) dry the incoming air 

(B) convert the CO catalytically to 2CO  

(C) absorb and thereby neutralise CO 

(D) cool the inhaled air from excess exothermic heat due to chemical reaction 

 

  



w
w
w
.c
a
re
e
ri
n
d
ia
.c
o
m

GATE 2016 Mining Engineering (MN) 

MN 5/14

 

Q.23 IRR of a project is the discount rate at which 

(A) profit after tax is zero 

(B) written down value of the project is zero 

(C) revenue from the project is zero 

(D) NPV is zero 

 

 

Q.24 For the critical path network shown, the slack for the activity ‘b’, in months, is 

 

(A) 4 (B) 6 (C)  9 (D)  13 

 

 

Q.25 The three axes comprising the numerical codification of resources, as per the UNFC, are 

(A) Economic Viability, Geological Assessment, Geotechnical Assessment 

(B) Geological Assessment, Environmental Assessment, Feasibility Assessment 

(C) Feasibility Assessment, Geological Assessment, Mining Assessment 

(D) Economic Viability, Geological Assessment, Feasibility Assessment 

 

Q. 26 – Q. 55 carry two marks each. 

 

Q.26 Equations of two planes are 4z  and 4 3z x  . The included angle between the two planes in 

degrees, is ____________ 

 

 

Q.27 A force ˆˆ ˆ2 5 6P i j k  


 acts on a particle. The particle is moved from point A to point B, where 

the position vectors of A


and B


are ˆˆ ˆ6 3i j k  and ˆˆ ˆ4 3 2i j k   respectively. The work done is 

____________ 

 

 

Q.28 The value of x in the simultaneous equations is ______________ 

 

 

3 2 3

2 3 3

2 4

x y z

x y z

x y z

  
   
  

 

 



w
w
w
.c
a
re
e
ri
n
d
ia
.c
o
m

GATE 2016 Mining Engineering (MN) 

MN 6/14

 

Q.29 Two persons P and Q toss an unbiased coin alternately on an understanding that whoever gets the 

head first wins. If P starts the game, then the probability of P winning the game is ____________ 

 

 

Q.30 Data pertaining to a surface bench blast is given below: 

 

Burden = 3.0 m                                 Sub-grade drilling = 1.0 m  

Spacing = 4.0 m                                Collar stemming = 4.0 m 

Bench height = 10.0 m                      Air decking length = 1.0 m 

Density of rock = 2000 
3kg/m         Linear charge concentration = 10 kg/m 

 

The powder factor of the blast, in kg/tonne, is _______ 

 

 

 

Q.31 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) P-1, Q-2, R-3, S-4 

(B) P-2, Q-4, R-3, S-1   

(C) P-3, Q-1, R-4, S-2 

(D) P-4, Q-3, R-2, S-1 

 

 

Q.32 A 10 m thick coal block is excavated by a contractor at a cost of Rs. 40 per 
3m . The excavated 

area, measured in the mine plan, is found to be
250 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., is _______ 

 

 

 

Q.33 Two vertical shafts of a mine have the following parameters: 

 
The gradient of the drift connecting the shaft bottoms, in degrees, is_____ 

 

 

Σηαφτ ΣηαφτͲΑ ΣηαφτͲΒ
Χολλαρ ΡΛ (m) 0.0 0.0

Dεπτη (m) 250 200

Νορτηινγ (m) 200 100

Εαστινγ (m) 100 Ͳ100
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Q.34 For a station  ‘A’ on the Earth’s surface, as shown in the figure, match the following 

 
 

    Arc         Description 

Q. MA     1. Longitude 

R. LM     2. Co-latitude  

S. PA     3. Latitude  

 

(A) Q-2, R-3, S-1 

(B) Q-3, R-1, S-2 

(C) Q-2, R-1, S-3 

(D) Q-3, R-2, S-1 

 

 

Q.35 Match the following for the prismatic compass shown below 

 
 

Component                      Name 

 

P. X1 1. Agate bearing 

Q. X2 2. Object vane 

R. X3 3. Magnetic needle 

S. X4 4. Prism  

(A) P-1, Q-2, R-3, S-4 

(B) P-1, Q-3, R-2, S-4 

(C) P-2, Q-1, R-4, S-3 

(D) P-3, Q-1, R-4, S-2 

 

 

Q.36 A ladder placed against a frictionless wall at an inclination of 
060 with horizontal, is in a state of 

limiting equilibrium. The ladder has a length of 13 m and a uniform mass of 4 kg/m. The 

coefficient of friction between the ladder and the floor is ______ 

 

Α

Π

ΜΛ

Ο

Π�

Ρεφερενχε mεριδιαν

Εθυατορ
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Q.37 A cubical rock sample is enclosed between two fixed hard steel plates as shown in the figure below. 

The modulus of elasticity and Poisson’s ratio of the rock are 2 GPa and 0.25, respectively.  If the 

rock is subjected to the stresses as shown in the figure, the strain in x-direction, in mm/m, is 

_______. 

 

 

 

 

 

Q.38 In a hydrostatic stress field, point A is in the middle of two circular openings as shown in the 

figure. The radial stress, in MPa, at point A is _________. 

 

 

 

 

Στεελ πλατε
Ροχκ βλοχκ

5 Μπα

8 ΜΠα

ξ

ψ

ζ

10 ΜΠα

10 m

2.5 m 2.5 m

Α
5 ΜΠα 5 ΜΠα

5 ΜΠα

5 ΜΠα
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Q.39 Curves (a) and (b) represent the stress distributions along the length of a ‘full column grouted bolt’ 

shown in the figure. Curves (a) and (b) are 

(A) Tensile stress, Compressive stress 

(B) Axial stress, Shear stress 

(C) Compressive stress, Tensile stress 

(D) Shear stress, Axial stress  
 

 

Q.40 Match the following mechanical properties with the formulae 

 

Mechanical property Formula 

P. Modulus of elasticity 1. nc tan   

Q. Compressive strength 2. lateral longitudinal/   

R. Shear Strength 3. /   

S. Poisson’s ratio 4. 
2

nF /  r  
 

(A) P-1, Q-2, R-3, S-4 

(B) P-1, Q-4, R-3, S-2 

(C) P-3, Q-4, R-1, S-2 

(D) P-3, Q-2, R-1, S-4 

 

 

Q.41 A skip of 10 tonne capacity hoists ore through a 1000 m deep shaft at a speed of 20 m/s.  The skip 

accelerates and decelerates at 2.0 
2m/s .  The loading and unloading times for the skip are 2.5 min 

and 1.5 min, respectively. The maximum hourly capacity of the hoisting system, in tonnes, is  

_____________ 

 

 

 

Q.42 Match the following: 

 

Haulage unit Safety device 

P. Friction winder 

Q. Drum winder 

R. Direct rope haulage 

S. Endless rope haulage 

1. Run-away switch 

2. Lilly controller 

3. Regenerative braking 

4. Monkey/back catch 
 

(A) P-1, Q-2, R-3, S-4 

(B) P-3, Q-2, R-1, S-4 

(C) P-1, Q-3, R-4, S-2 

(D) P-2, Q-3, R-1, S-4 

 

Πιχκυπ λενγτη Ανχηορ λενγτη

(β)(α)

Βολτ
Γρουτεδ mατεριαλ

Ροχκ συρφαχε

Στ
ρε
σσ

Λενγτη0,0
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Q.43 In the gear assembly shown, the rpm of Gear 1 is 600. The number of teeth in Gear 1, Gear 2, Gear 

3, Gear 4, Gear 5 and Gear 6 is 30, 45, 15, 20, 10 and 30, respectively. The rpm of Gear 6 is 

______ 

 

 

 

 

 

Q.44 An operating surface mine is proposed to be deepened by 30 m as shown in the figure. If the 

density of the ore is 2.4 
3

tonne m , the incremental stripping ratio for the deepening,  in 

3
m tonne , is ______. 

 

 

 

Q.45 From an openpit sump, mine water is lifted using a 250 m long straight pipeline laid along a 

gradient of 
034 . The pumping rate is 500 gpm (1 gallon = 3.8 litres). Additional head loss due to 

pipe friction can be considered to be 10% of head lifted.  At an overall efficiency of 70%, the 

electric power consumed by the pump, in kW, is __________. 

 

 

 

Οϖερβυρδεν

300300

150 m

100 m

30 m

100 m

Προποσεδ λινε οφ δεεπενινγ

300

30 m Ορε
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Q.46 With reference to Coward diagram, match the following in the context of explosibility of a mixture 

of ‘normal air’ and ‘methane’. 

 

(O2 %, CH4 %)        Mixture status 

 

   P. 20.5, 2.4   1. Impossible mixture  

  Q. 19.0, 9.5   2. Non-explosive 

  R. 17.0, 19.0   3. Potentially explosive 

               S. 20.0, 19.5   4. Explosive 

(A) P-2, Q-4, R-3, S-1 

(B) P-2, Q-3, R-1, S-4 

(C) P-2, Q-4, R-1, S-3 

(D) P-3, Q-2, R-1, S-4 

 

 

Q.47 A U-tube manometer is subjected to differential pressure as shown. If specific gravity of kerosene 

is 0.8, the value of  1 2P P , in Pa, is_________. 

 

 

 

Q.48 An air stream having an enthalpy of 100 kJ/kgda, is flowing at 20 kgda/s. It is cooled by water at 

temperature 
010 C  circulating in a cooling coil at a flow rate of 10.0 l/s. If the return temperature of 

water is
020 C , the enthalpy of the cooled air, in kJ/kgda, is ___________. 

 (Specific heat of water: 4.18 
0

kJ kg C ; kgda: kg of dry air). 
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Q.49 The static pressure characteristic of a mine fan is as shown. If the mine resistance is 0.3 
2 8

Ns m , 

the quantity generated by the fan,  in 
3

m s , is _______. 

 

 

 

 

Q.50 In the context of ventilation plan symbols, match the following: 

 

 

  Symbol      Description 

 

P.     1. Temporary stopping 

 

Q.    2. Regulator  

 

R.    3. Air-crossing 

 

S.    4. Ventilation stopping  

 

(A) P-3, Q-4, R-2, S-1 

(B) P-2, Q-3, R-1, S-4 

(C) P-1, Q-3, R-4, S-2 

(D) P-3, Q-2, R-1, S-4 

 

 

Q.51 A mill concentrate, having 25% copper, is proposed to be sold at Rs. 1,25,000 per tonne. The grade 

of the deposit is 0.8% Cu and the overall cost of mining and milling is Rs. 2,520 per tonne of ore. 

At a recovery of 75%, the estimated profit, in Rs./tonne of concentrate, is ________. 

 

 

1000
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Q.52 Copper grade distribution in an ore body has the probability density function,  f x , as shown in 

the figure. The average grade of the deposit, in % Cu, is ______. 

 

 

 

 

Q.53 The semivariogram shown belongs to a bauxite deposit. The expected difference in the Al2O3 (%) 

values between two boreholes separated by a distance of 200 m is _______. 

 

 

 

 

 

Q.54 A surface mine has 15 identical dumpers and two shovels. For shovel 1, the dumper cycle time is 

30 min and the shovel loading time is 5 min. For shovel 2, the dumper cycle time is 32 min and the 

shovel loading time is 4.0 min.  Based on match factor optimisation (equitable match factor), the 

ideal allocation of dumpers to shovel 1 and shovel 2, respectively is 

(A) 6, 9 (B) 7, 8 (C)  9, 6 (D)  8, 7 

 

300 m0.0

ɶ (η)

Λαγ διστανχε
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Q.55 The composited grade value, in %, between the RLs 10 m to 20 m for the following borehole 

configuration is __________. 

 

 

 

 

 

 
 

 

END OF THE QUESTION PAPER 

14 m

18 m

ΡΛ = 0 m

25%

35%


