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1. Please write your name and nationality in English and in capitals on the cover page.
n/ Fo’ el otbuve)r &A%

2. The time allocated for this examination is 3 hours.
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3. Read the entire question group carefully before starting to answer. Each question has a point

value assigned, for example, (1 point).
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4. Pay attention to questions that seek more than one correct answer. Such questions carry negative
points for wrong answers.
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5. Any inappropriate examination behavior will result in your withdrawal from the IESO.
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1. The rock unit in the picture below consists of rounded grains ranging in aeséand to small
pebbles.

In which sedimentary environment did this rock forf@®@rect answer = 1 point)
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2. The surface wind is a result of the balance between the pressure gradient force, Coriolis force, and
frictional force. If the surface wind blows from west to east in the Northern Hemisphere, in which
direction would the pressure gradient force po{@@rect answer = 1 point)

a) Northeast
b) Southeast
c) Southwest
d) Northwest
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3.Choose the correct description for tCoreectevi d
answer = 1 point)

a) In some places, the first arriving seismic waves are refilacaves instead of direct waves.
b) There is a seismic shadow zone.

c) S-waves do noteach the opposite side of an epicenter.

d) Weak Pwaves are detected in theARve shadow zone.
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4. The figure below shows the global mean surface temperature anomaly angedae rinning
me an. The green bars show wuncertainty esti mat

constant for the past 15 years. Which one of the followapgjons would possibly cause this
warming slowdown (or warming pause)?

(Correct answer = 1 point)
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a) Amount of cirrus cloud cover and an increase in the amount of water vapor
b) Concentration of tropospheric ozone has increased
c) An increase in the number of sunspots

d) The frequency of La Nina events has increased.

4. . n K€ &n_ S.Fg V> Fiq sy e "Lt Eo. myu éq7
t E1ET AECN L)L+ Eo., n n O3 '+ 184eO0 ~ FE
B:; ° tny"o0.+F "+ Fo 1 L b5~ Ld( € Fg 1 g1~
LEyTAdGE E2@ =1)

Global Land—Ocean Temperature Index

%

I Mean

A
S5-year Runhing Mean

NN
AL
4)4..% !

1880 1900 1920 1940 1960 1980 2000

=]

3%.
=N

Temperature Anomaly (°C)

&
i

[annual mean: 4 _ ,running mean: =€ _ ]

-5-



@ e W"F 0¥, , T W
b= 1 CH3Ty W
(c) , T (,O'n' W

awdqreYyY ow"

5. According to the Big Bang theory, approximately how many years ago was the universe at a very
high density state and then expanded? (Correct answer =ifth po

a) 130 x10°
b) 1.3 x10°
c) 13.8 x10°
¢ 138 x 10
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a) 130x 10° (1+ 3V )
b) 1.3x10° (13 )
c) 13.8x 10° (138 )

d) 138x 10° (1380 )

6. Which of the followingstatements is correct and only related to the study of seismics\Weate
pass through the Earth and based on rock rheology characteristics (the response of rock to stress)’
(Correct answer = 1 point)

a) The asthenosphere lies entirely within the mantleleichves in a senfiuid (plastic)
manner on which the lithospheskps.

b) The theory of plate tectonics states that the crust is segmented into several pieces of a
spherical jigsaw puzzle.

c) The crust and the outermost mantle comprise the asthenospherehtiagplastically.

d) The crust and mantle define a plate that nsoekative to one another by floating on and
gliding over the liquid outer core.
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7. The figures below represent two different types of cyclones.

Which of the statements below is correct?

(Correct answer = 1 point)

Figure 1 Figure 2

a) Fig. 1cycloneforms overcoldtropical water.
b) Fig. 2cyclonegains energy from condensation.
c) Fig. 1cycloneis caused by upper air convergence.

d) Fig. 2cyclonehas boundaries separating air masses of different temperatures.
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8. Which of the statements below describe the interaetmangCaCQ, CO, andH,0?
(EACH correct answer = 1 poinEACH wrong answer =1 point)

a) The formation of limestone.

b) The dissolution of limestone.

c) The interaction between atmosphere and geosphere.

d) The interaction among biosphere, hydrosphere and geosphere.
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9. How many years ago did the solar system form due to the gravitatolapseof a giant
interstellar molecular cloud? (Correct answer = 0.5 point)

a) 46 x10°
b) 460 x 10°
c) 4.6 x10°
d) 46 x10°
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a)46x10° (4\ 6h )
b) 460x 10° (4 6N ¢ )
c)4.6x10° (46 L)

d)46x 10° (4h 61 * )

10. If a massive formation of stalactiteakes placeén caveswhich of the statements below describe
the outcome?

(EACH correct answer = 1 poinEACH wrong answer =1 point)

a) Accelerate the present climate change.
b) Slow down the present climate change.
c) Accelerate the precipitation rate of limestone in the ocean.
d) Slow down the precipitation rate of limestone in the ocean.
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11. The figure below shows the annual mean of solar (shortwave)taanektrial (long-wave)
radiation. In the tropics, incoming solar radiation exceeds the outgoing terrestrial radiation and
hencea surplus of energy exists. The reverse holds good foighddtitudes. Thus, tropical surplus
heat should be transferred towards the poles to balance the energy budget.

Which one of the following statements dd¢®T reduce the latitudinal energy imbalan¢€drrect
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North <4—— lLatitude —» South
answer = 1 point)

a) Hurricanes (typhoons) mevyoleward

b) Cold currents flow towards the equator
c) Atmosphericcirculation in the midatitudes
d) Cyclones develop in mithtitudes
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To Higher Latitudes
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12.For a given gas, a decrease in temperature increases its solubility in water.
How will global warming influence the carbonate rocks on Earth?
Choose the correct statement bel@@orrect answer = 1 point)

a) It will only increasethe dissolution of limestone.

b) It will increase the dissolution of all the carbonate rocks.

c) It will have no effect on the dissolution or formation of carbonate rocks.
d) It will increase the formation of carbonate rocks.
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13.The figure below shows the distribution of the Hawaiian and Emperor chamshe geological

age of volcanic rocksugit: 10° years).

What is the velocity of the Pacific plate movement at present on the basis of this distribution?

Choose the correstatement from the list below:

(Correct answer = 1 point)
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14.Which of the statements below describe the outcome of the increase of (D@ atmosphere?
(EACH correct answer = 1 poinEACH wrong answer =1 point)

a) Adecrease in the formation of Cagid the oceans.
b) The formation of CaC@in the oceans.

c) Acidification of the oceans.

d) An increase in the growth of coral reefs.
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15 716.The following paragrapkconcerning sunspots) contains numbered bladlease match the
numbered blanks with the correct letters from the word bank provided below. (Correct answer = 0.5
point)

A sunspot is a relatively colder part on the sun's surface. The number of sunspots typically changes
with a periodicity of(15) years; solar activity i§16) when there are many sunspots.

Word bank:
(@11 (b)110 (c)1100 (d)low  (e) high(f) constant

Blank number in The matching letter
the paragraph from the word bank
15
16
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17. How many times bigger is the diameter of the Sun compared to that of the Earth? (Correct
answer = 0.5 point)

a) About 100 times

b) About 1,000 times
c) About 10,000 times
d) About 100,000 times

17. , 7 XA/ T / s Lo, i .Fn_ i ./
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a) — 100H

b) — 100CH

c) — 10,0004

d) — 100,000

18. Both the figures below show mediugnained sandstone.
Figure (1) shows horizontal laminatiand Figure (2) shows ripple crelssnination
Choose the correct answer that explains these sedimentary structures?

(Correct answer = 1 point)

a) The water depth to form sedimentary struct@eg deeper than that to form sedimentary
structure 0).

b) Sedmentary structure?] is formed in a delta.

c) Sedimentary structurd)is formed by the settling of grains in water.

d) Sedimentary structurd) requires water flow oh higher velocity when compared to that
needed for sedimentary structug®. (
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18.

s
a)
b)
c)

d)

19. The following figure shows the inferrechanges in theoncentration of atmospheric carbon
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dioxide and temperature during the past 160,000 years.

Choose the correct answers to explain the geologic processes related to thigEikyGie. correct
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a) The high concentration of atmospheric LD present is mainly caused by global warming.

b) Ocean acidification is expectaad already recorded ptesent due to an increase of
atmospheric C@

c) Development of glaciers in polar regions is expected when the atmosphegro@@ntration is
below 220ppm.

d) Dissolution of limestone exposed on continasthought to have occurred more effectively
20,000 years ago than 120,000 years ago.
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20. Diagrams A and B show the development pattersesfuencesn a coasto-continental shelf
setting.

Choose the correct answer to explain the balance between the rate of sea level rise and the rate o
sediment supply to the sea to fotine sequences in (A) and (B).

(Choose thearrect answer = 1 point)

Dunes
A

—¥ ¥ Nearshore

Inner shelf

Beach

[Outer shelf
/____:—*—J Inner shelf
/‘—‘_'J\- Nearshore
B
Dunes
Beach —
\V4 Dunes
T Nearshore ]
Bexch I
Inner shelf
Outer — |
Nearshore
h | —
Inner
shelf
H,—-_F_
Outer
shelf

a) In section A: rate of sea level rise = rate of sediment supply
In section B: rate of sea level rise < rate of sediment supply

b) In section A: rate of sea level rise > rate of sediment supply
In section B: rate of sea level rise = rate of sediment supply

c) In section A: rate of sea level rise > rate of sediment supply
In section Brate of sea level rise < rate of sediment supply

d) In section A: rate of sea level rise < rate of sediment supply
In section B: rate of sea level rise >rate of sediment supply
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21. The Sun produces nuclear fusiondonverting .
(Correct answer = 0.5 point)

a) Helium to Hydrogen,
b) Hydrogen to Lithium,
c) Helium to Carbon,

d) Hydrogen to Helium
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a)Hel H
b1 Li
c)Hel C

d)H1  He
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22. A hydrograph showthe rate of flow (discharge) versus time past a specific point in a river. The
unit cms is cubic meters per second

Figure (a) is a hydrograph showing the typical lag between the time when most of the rainfall occurs
and the time when the stream floods.

In Figure (b) there is a decrease in lag timth the same amount of rainfall as in figure. (ayVhat
is thecorrect reason for this decre@se

(Correct answer = 1 point)
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.
= | Hydrograph
2 : & of stream flow
_E_ I
€ Center of mass
£ of runoff and
o of rainfall
£ = Rainfall
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‘
Time (hr)
(b)
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a) Construction of upstream retention ponds
b) Storm

c) Urbanization

d) Restoration otatchment forestation
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23.Which of the statements belawrrectlydescribs the outcome ofhe formation of imestone and
chalk?(Correct answer = 1 point)

a) Anincrease in the amount of G the hydrosphere and in the atmosphere
b) An increase in the amount of €@ the atmospherenly.
c) Adecrease in the amount of €@ the atmosphere and in the hydrosphere.
d) A decrease in the amount of €@ the hydrospherenly.
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24.The green line in the graph below presentsctilerophyll content (water depthise) in the Gulf
of Agaba (latitude 29. Which of the items below is related to the high amount of chlorophyll at
shallow depth (~ 100 m)?

(Correct answer = 1 point)

PO4

100
200
300
400
500
600

700

(m) 1 1 1 1 1 1 1

a) The concentration of COn the atmosphere
b) The suright and water

c) The salinity of the water

d) The amount of nitrate and phosphate
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25. Which of the options below dNOT reflect the interrelationships betweehe systems irthe
formation of limestonand chalk?

(EACH correct answer = 1 poinEACH wrong answer =1 point)

a) Geosphereatmospherghydrosphere and biosphere.
b) Only the geospheratmospherand hydrosphere.

c) Only thebiospherehydrospherend geosphere.

d) Only thebiosphere, atmosphere and geosphere.
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26.What is theaveragesurface temperature of the Sun? (Correct answer = 0.5 point)

a) 3750°C
b) 4750°C
) 5750°C
d) 6750°C
e) 7750°C

26. , 1 3Fugt ° E?2(05)
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271 40. The following paragraplficoncerning our solar system) contains numbered bldtikase
match the numbered blanks with the correct letters from the word bank provided Hedah. (
correct answer = 0.5 point)

The four inner planetsMercury, Venus, Earth and Marsire called27), which are made up of (28)
and (29). The four outer planets are (30).

Jupiter and Saturn, are (31), and are mainly composed of (32) and (33). Uranus and Neptune are (34)
and are mainly composed of (3836) and (37).

Smaller objects also exist in the Solar System, mostly between (38) and (39), which is called (40)

Word bank:
a) Rock m) Ice giants
b) Ice giant n) Scattered disc
c) Methane 0) Water
d) Mars p) Venus
e) Neptune r Saturn
f) Kuiper belt s)Ammonia
g) Metal t) Earth
h) Hydrogen u) Uranus
i) Helium v) Gas giants
j) Giant planets | w) Asteroid belt
k) Mercury x) Rocky planets
) Jupiter y) Planetesimals
Blank number in The matching letter
the paragraph from the word bank
27
28
29
30
31
32
33
34
35
36
37
38
39
40

2740. ( ,/ b )od v CkE xdel "n-
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41. Which of the options below is the correct order of the size of carbon reservoirs on Earth?
(Correct answer = 1 point)

a) Atmospherdthe largest).
Biosphere

Hydrosphere
Geosphere (themallest)

b) Atmospherdthe largest).
Biosphere

Geosphere

Hydrosphere thesmallest)

c) Biosphergthe largest).
Atmosphere

Geosphere

Hydrosphere (themallest)

d) Geospheréthe largest).
Atmosphere

Biosphere

Hydrosphere (themallest)
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e) Geosphergthe largest).
Hydrosphere

Biosphere

Atmosphere (themallest)
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42. Which of the following statements is true about the conditions under which carbonate
sedimentation occurs in ocear(€drrect answer = 1 point)

a) The formation of carbonate sediments is promoted through respiration of living organisms.

b) Carbonatesedimentation is relatively high in oceans with conditions for rapid photosynthesis.

c) Oceanic carbonate sediments are primarily derived from the erosion of limestone deposits in
continents.

d) Carbonate sedimentation is relatively high in warmer oceans

42.60/ ABitrie u, & wy/ b Qnq Ef X Rsk 1 E?2(s =1))

L fiaygo.

a) Uo *T EI=CI
b) uo &k’ "Efn' T Mitiewy o/ AUbeqT Mo,
c)éo/ AMitrie yu, o EEMys 7 5D/ sy A T AAFTS Tnyo.

d uo o b f 6o/ AUbeaqT no.

43. Which of the pathwag/ (1-7 in the diagram below) cannot occur in natui€®rrect answer = 1
point)
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44. While walking in a mountain range, you find a fossil reef imrgestone layer. What might you
conclude based on this field observation?

(Correct answer = 1 point)

a) Itis most likely that this area was an ancient deep ocean floor.

b) Itis most likely that this area was a continental shelf located in an area withwather
water.

c) Itis most likely that this area was a continental shelf located in a rather cold area.

d) Itis most likely that this area was a former continental slope beneath which detrital sediments
have been accumulating.
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