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Earth Sciences: second-round sample tasks 
 

Module 1. Simple test questions with one correct answer (1 point for the correct answer) 

 

1.1 During which stage in the development of the terrestrial biosphere did forests appear? 

a) Cryptozoic; 

b) Paleozoic; 

c) Mesozoic; 

d) Cenozoic. 

Answer: B 

 

1.2 What simple forms do the symbols {110} in the tetragonal crystal system correspond 

to? 

a) tetragonal scalenohedron; 

b) tetragonal prism; 

c) tetragonal bipyramid; 

d) ditetragonal prism. 

Answer: B 

 

1.3 What maximum wind speed is on land at standard altitude? 

a) up to 50 km per hour; 

b) up to 100 km per hour; 

c) up to 200 km per hour; 

d) up to 400 km per hour. 

Answer: D 

 

1.4 The inverse problem of geophysics consists in: 

A) measuring a geophysical field; 

B) transforming the measured geophysical field; 

C) calculating the geophysical field from the known parameters of a disturbing object; 

D) finding the contour of a disturbing object from the measured geophysical field; 

E) determining the parameters of a disturbing object from the given geophysical field. 

Answer: E 

 

1.5 Which of the following mine workings are maintained throughout the life of the mine? 

a) preparatory workings 

b) capital workings 

c) stope workings 

d) grooved workings 

Answer: B 

 

1.6 Which of the listed bays are tectonic? 

a) abrasion; 

b) scherm; 

c) ingression; 

d) fjord. 

Answer: B 
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1.7 How can a plutonic rock containing 94% of olivine, 5% of plagioclase and 1% of 

chromite be classified? 

a) olivine gabbro; 

b) hornblende peridotite; 

c) plagiodunite; 

d) troctolite. 

Answer: C 

 

1.8 What is the depth of the main oil generation phase (zone)? 

A) 0.5 - 1.0 km; 

B) 1.0 - 1.5 km; 

C) 1.5 - 2.0 km; 

D) 2.5 - 3.0 km; 

E) 3.0 - 3.5 km. 

Answer: C 

 

1.9 What is specific electrical resistance of rocks measured? 

A) ohm; 

B) ohm/m; 

C) ohm∙m; 

D) m/ohm; 

E) cm/m. 

Answer: C 

 

1.10 Which step of orebody block modeling is performed first? 

a) building a wireframe model; 

b) splitting the model into blocks; 

c) assessing the content of the useful component in the block; 

d) contouring ore bodies in sections. 

Answer: D 

 

Module 2. Complex test questions with multiple correct answers 

 (6 points - 2 correct answers; 3 points - 1 correct answer) 

 

2.1 Shelly accumulations (including those usually lenticular in shape) of faunal remains 

in marine sedimentary rocks are the result of … (select TWO answers): 

a) favorable living conditions; 

b) abrupt climatic changes; 

c) sudden extremely unfavorable living conditions leading to the mass demise of organisms; 

d) deficiencies in the fossil record; 

e) due to the transgression of the sea; 

f) eustatic sea level fluctuations. 

Answer: A, C 

 

2.2 What TWO rocks are S-type granites generated from? 

a) from metabasites; 

b) from marls; 

c) from metapelites; 
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d) from eclogites; 

e) from lherzolites; 

f) from argillaceous slates. 

Answer: C, F 

 

2.3 Which TWO rivers are the deepest? 

a) Mekong; 

b) Zambezi; 

c) Yangtze; 

d) Hudson; 

e) Congo; 

f) Huang He. 

Answer: C, E 

 

2.4 Which TWO of the listed corrections are applied in gravity prospecting? 

a) correction for the elevation; 

b) correction for the gravimeter’s eccentricity; 

c) correction for the gravimeter’s mass; 

d) correction for the time of day; 

e) correction for the terrain; 

f) correction for the gravimeter’s size. 

Answer: A, E 

 

2.5 Which TWO mine workings refer only to the opening ones? 

A) Drift; 

B) Ort; 

C) Separate shaft; 

D) Tunnel; 

E) Adit; 

E) Ascending face. 

Answer: С, E 

 

2.6 Which TWO of the listed lithospheric plates are the largest in terms of area? 

a) African; 

b) Eurasian; 

c) Pacific; 

d) Australian; 

e) North American. 

Answer: C, E 

 

2.7 Which TWO of the listed radioactive elements are the most heat-producing in the 

Earth’s interior? 

A) Caesium; 

B) Thorium; 

C) Radium; 

D) Cobalt; 

E) Potassium-40; 

F) Lead. 
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Answer: B, E. 

 

2.8 Depths of the different gas generation phases (zones) (select TWO options): 

A) 0.5 - 1.0 km; 

B) 1.0 - 1.5 km; 

C) 1.5 - 1.75 km; 

D) 1.75 - 2.25 km; 

E) 2.25 - 3.0 km; 

F) 3.0 - 3.5 km; 

G) 3.5 - 4.0 km. 

Answer: B, E 

 

2.9 Which TWO of the listed magnetometer types are used for magnetic prospecting? 

a) accelerometric magnetometer; 

b) fluxgate magnetometer; 

c) phase magnetometer; 

d) quantum magnetometer; 

e) thermoluminescent magnetometer; 

f) ionization magnetometer. 

Answer: B, D 

 

2.10 What are the TWO basic requirements for the filling mass? 

A) Mobility; 

B) Adequate strength; 

С) Viscosity; 

D) Minimum shrinkage; 

E) Delamination; 

E) Dynamic viscosity. 

Answer: B, D. 

 

Module 3. Tasks with a detailed answer (10 points for the correct answer) 

 

3.1 A thin-layered flat-lying reservoir, in which sandy interlayers are evenly interbedded 

with argillaceous ones, has been penetrated by a vertical borehole. 

Reservoir interlayers Electrical resistivity 
Percentage of 

reservoir interlayers 

Sandy ρsand = 10 ohm∙m fsand = 0.5 

Argillaceous ρarg = 4 ohm∙m farg = 0.5 

 

Task: 

1. Calculate the horizontal resistivity of the reservoir (ρh). 

2. Calculate the vertical resistivity of the reservoir (ρv). 

3. Calculate the resistivity anisotropy coefficient of the reservoir (λ). 

Round the results to two decimal places. 

Solution 

1. When the current flows parallel to the bedding planes, a thin-layered sandy-argillaceous 

reservoir with equal contents of sandy and argillaceous interlayers (fsand + farg = 0.5 + 0.5 = 1) acts 

like a parallel circuit whose resistivity is calculated by the formula: 
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1 / ρh = fsand / ρsand + farg / ρarg = 0.5 / 10 + 0.5 / 4 = 0.175 [1 / ohm∙m]. 

The sought-for reciprocal value is 

ρh = 1 / 0.175 = 5.71 ohm∙m. 

2. When the current flows perpendicular to the bedding planes, a thin-layered sandy-

argillaceous reservoir with equal contents of sandy and argillaceous interlayers (fsand + farg = 0.5 + 

0.5 = 1) acts like a series circuit whose resistivity is calculated through the formula: 

ρv = fsand ∙ ρsand + farg ∙ ρarg = 0.5 ∙ 10 + 0.5 ∙ 4 = 7.00 ohm∙m. 

3. The resistivity anisotropy coefficient by definition is equal to: 

λ = (ρv / ρh)
1/2 = (7 / 5.71)1/2 = 1.11. 

Evaluation criteria: 

1. Correctly calculated horizontal resistivity of the reservoir (ρh) – 4 points. 

2. Correctly determined vertical resistivity of the reservoir (ρv) – 4 points. 

3. Correctly found dimensionless resistivity anisotropy coefficient of the reservoir (λ) – 2 

points. 

TOTAL: 10 points 

 

3.2 At an underground mine, while using a development system with sublevel drifts, the average 

dilution according to sampling data was 35%, and losses - 15%. On the lower horizons, in zones 

dangerous for rock bursts, the same mine uses a chamber mining system with backfill.  The dilution 

in these areas is 10%, and losses - 5%.  

The content of metals in the mined ores is as follows: copper - 2.7%, zinc - 2.8%, gold - 2.46 g 

/ t, silver - 33 g / t. During processing, valuable ore components extracted by a system with sublevel 

drifts are copper - 82.3%, zinc - 71%, gold - 55%, silver - 64%; and by a system with a sublevel 

roadway: - copper - 86.3%, zinc - 74.5%, gold - 60%, silver - 69%. The costs of ore extraction by 

the system with sublevel drifts and their subsequent processing are 550 rubles / t, and by a system 

with sublevel roadway, they are 1.3 times higher. 

Determine the coefficient of increasing the extraction of useful components into concentrate 

per 1 ton of balance reserves and 1 ton of ore mined. According to the calculations of the effective 

value of 1 ton of recoverable ore mass, determine the economic efficiency of the applied 

development systems at the price of copper 28,000 rubles / ton, zinc - 16,800 rubles / ton, gold - 

900 rubles / g, silver - 600 rubles / g. 

 

Evaluation criteria 

Solution 

The coefficient of increasing the extraction of metals into concentrate when switching to a 

system with a hardening backfill per 1 ton of mined ore mass is determined from the expression 

(3 points): 

;  

 

where and - dilution of ore with a new (with backfill) and basic versions of mining systems, 

fraction of units; - extraction of the corresponding metals during the enrichment of the ore mass 

mined in the system with backfilling and with the caving of ore, respectively, a fraction of a unit. 

The coefficient of increasing the extraction of metals into concentrate per 1 ton of balance 

reserves (3 points): 
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; 

  

Calculation of the effective value of 1 ton of recoverable ore mass: 

, 

 

 - the recoverable ore value, RUB / t.;  - operating costs, RUB / t. 

for systems with collapse (2 points) 

 
for systems with backfilling (2 points) 

 
TOTAL: 10 points 

 

3.3 Initial data: graphical representations of a series of sedimentary geological sections 
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Section 1 

 
Section 2. 
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Section 3 

Task 

a) in the sections, identify local stratigraphic units (formations): first, second and so on; 

b) correlate these sections with each other and with subdivisions of the systems, series and 

stages in the International Chronostratigraphic Chart; 

c) carry out a facies analysis; 

d) reconstruct the model profile of the sedimentation basin with relative depths and a distance 

from the source area; 

e) what can be attributed to the ‘traces’ of climatic environmental parameters in the presented 

sections? 
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Solution: 

a) In the first of the considered sections, members 1-6 should be attributed to the lower 

formation (let us call it the ‘first’ formation), and members 7-12 should be assigned to the other 

one (‘second’ formation). In the second section, member 1 should be classified as the first 

formation (‘third’), members 2-9 should be qualified as another formation (‘fourth’), and member 

10 is attributed to the ‘fifth’ formation. In the third section, the first formation (‘sixth’) comprises 

members 1-12. As we can see, the formations identified in all the sections are completely 

different from each other. 

(2 points) 

b) In the first section, there is only problematics (‘first’ formation) and archaeocyatha 

(‘second’ formation). Accordingly, the lower part of the section (members 1-6) should be 

compared with the late Neoproterozoic, whereas members 7-12 – with the early Cambrian 

(Terreneuvian + Series 2) units from the International Chronostratigraphic Chart.  

In the second section, there are pseudoconodonts, trilobites, spicules of flint sponges and 

radiolarians. So, it can be compared with the early Cambrian (Series 2+3 of the units from the 

International Chronostratigraphic Chart).  

In the third section, there are records of protoconodonts and radiolarians, which allows 

correlating this section with Stage 10 of the Furongian Series at the end of the Cambrian in the 

International Chronostratigraphic Chart. (2 points) 

c) The sections under consideration contain members with carbonate, terrigenous, terrigenous-

carbonate and siliceous rocks. The fauna groups in the sections show that all parts of the sections 

were formed under marine conditions. The silicified rocks occurring in the second section point 

to the facies setting of remoteness from the source area with relatively large depths (more than 

500 m). (2 points) 

 

d) 

  

 
(2 points) 

 

e) In the presented sections, the following parameters can be regarded as ‘traces’ of climatic  

and environmental impact: organogenic, algal limestones; the presence of different coral groups 

(2 points) 
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TOTAL: 10 points 

 


