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Instructions  

┘╢ ở  

 

1. Please write your name and nationality in English and in capitals on the cover page.  

 .⅝ᵒ̓ ̰♠╙ ₅‡(ҍᶷ▫)ᴛ ♠╖ᾎ╪ ⁄תּ

2. The time allocated for this examination is 3 hours.  

ṕ ᾎ ⁄ ҉ӈ ᾎʼ╘  3ᾎʼ░ѱѻ. 

3. Read the entire question group carefully before starting to answer. Each question has a point 

value assigned, for example, (1 point).  

҆╙ ♠͙ ♣⁄ ᶷ ͎ᴹ(ּתᶷ)╙ ᶀ♇ ל╥ ͤ˭ ▄╖ᾎ⅝. ʻ ᶷ ⁄Ѥ, ₉ᵑ өᶔ, ř(1 ♩)Ś̓  ˉ

╪, Ḥ♩╪ ᾎӇ‡ ▓ᾋѱѻ. 

4. Pay attention to questions that seek more than one correct answer. Such questions carry negative 

points for wrong answers.  

Ϯ ╪Ữ╥ ҆╙ ⅝̯ Ѥ ᶷ ⁄ ┬╥ ͙ ḕחѱѻ. ͎׳ ᶷ ╘, ₡҆⁄ ҍ ἌѤ ˁ♩╪ Ṩ

̓Ӌѱѻ. 

5. Any inappropriate examination behavior will result in your withdrawal from the IESO.  

ᾎ ḛỸ אַ  ‡Ԏ  Ṩ♠♥  ─ҵ IESO⁄Ἄ╥ ד╖ᴛ ╪‡ֿפ ˦░ѱѻ. 
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1. The rock unit in the picture below consists of rounded grains ranging in size from sand to small 

pebbles.  

In which sedimentary environment did this rock form? (Corect answer = 1 point) 

 

 

 

a. Dune 

b. River  

c. Lake  

d. Beach 

 

1. ῷמ ͎ᵝ╥  ἍѾ─Ѥ ░▫ ͙ʺ ᶛמ⁄ἌṨ  ▬╘ ▫ʾ⁄ ҉ ᶒ ∟ᵡҵʺ ꜜ╘ ░▫ᴛ ̯Ἓ

Ӈ‡ ▓ѻ. ╪  Ἅ╘ ‡Ԑ ♠ ˿⁄Ἄ ἛӇ‴Ѥʺ? (♬҆ = 1♩) 

a) Ợ̯ 

b)  

c) ὡ 

d) ẍ 

30 cm 
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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 point? (Correct answer = 1 point) 

 

a) Northeast 

b) Southeast 

c) Southwest 

d) Northwest 

 

Ữתּ .2 ⁄ ҍ ἌѤ ͙ ˿ҵᴏ, ᵙ₤ᵙ (♣ ᴏ), ᵡ ᴏ╪ ͌ ╙ ╪ᴴ̆ ▓ѻ. ᵣ▀ ṩ

ḙ̯⁄Ἄ ּתỮ ╪ Ἄ ⁄Ἄ ҿ ╖ᴛ Ṭ̆ ▓ѻᶔ, ͙ ˿ҵᴏ╘ ‡Ѣ Ḣ ╖ᴛ ▬↔ ̆ ▓

Ѥʺ(‡Ѣ Ḣ ╙ Ѥʺ)? (♬҆ = 1♩) 

(a) ṩҿḢ  

(b) ϶ҿḢ  

(c) ϶ἌḢ  

(d) ṩἌḢ  

 

3. Choose the correct description for the evidence that the Earthôs outer core is liquid. (Correct 

answer = 1 point) 

 

a) In some places, the first arriving seismic waves are refracted waves instead of direct waves. 

b) There is a seismic shadow zone. 

c) S-waves do not reach the opposite side of an epicenter.  

d) Weak P-waves are detected in the P-wave shadow zone. 

 

3. ѻ╛ ַ̯תּ א╥ Ω ╪    ὥ╘? (♬҆ = 1♩)בֿ ╘₨ ᴛἌ˞שּ ӈ ˭ ̆ג

a) ‡Ԑ ּ⁵ת⁄ἌѤ, ʺ◑ ᶀ♇ ҵҀ Ѥ ּבֿת Ѥ ֹו♪ ʺ ῷѳ ̳♥ ╪ѻ. 

b) ּבֿת ╥  ₅ҍʺ Ⱶ◓ ѻ. 

c) ֿב ╥ ḙҍ ⁄Ѥ S- ʺ ҵҀ  .ΏѤѻ תּ

d) P ╥  ₅ҍ Ͽ⁄Ἄ –  P ʺ ˁּתӈѻ. 
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4. The figure below shows the global mean surface temperature anomaly and the 5-year running 

mean. The green bars show uncertainty estimates. The Earthôs temperature has remained relatively 

constant for the past 15 years. Which one of the following options would possibly cause this 

warming slowdown (or warming pause)? 

(Correct answer = 1 point) 

 

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. 

 

מ͎ .4 Ѥ ♣ּ5 ╥˦╪ ̓˃ ╥₣͙͌ ̯תЦ ╪ҿ ͌╙ Ϯ Ёѻ. ᵐự ἐ╖ᴛ 

Ϯ Ё ˦╘ Ṭ ᾒἛ(₡ ╥ Ḹ─)╙ Ϯ Ёѻ. ͎מ ᵑ Ṓᶔ ̓˞ 15ЦҿΌ ͙͌₣╘ 

▀♬ Ӈ‴ѻ. ╪₮ ˉ╪ ₣ϱתּ┬ ˭ בֿ ╥ ╙ Ѣᵙ˭  ∟╬(֞Ѥ ₣ϱ ᵑ ᶃ ˭  

∟╬)╖ᴛἌ ᵭ╘ ˦╘? (♬҆ = 1♩) 

 

 [annual mean: ⁴ ͉, running mean: ╧Ҽ ͉] 
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(a) ̾⇔╥ ּשʺ₮ ὡּשּ ╥‚͙שʺ 

(b) ҍᵆ̾╥ ₡Ⱶзҵ╥ ּשʺ 

(c) ‚ ♩╥ ὡ╥ ּשʺ 

(d) גѱЈ╥ ḛỸ ὡ ּשʺ 

 

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 = 0.5 point) 

a) 130  × 10
6
  

b) 1.3  × 10
9
  

c) 13.8  × 10
9
   

d) 138  ×  10
9
  

 

 

5. ẌḬ╪ᴝ⁄ ╥ ᶔ, Ḍҵʺ и╘ ‡Ѣ ᾎ♩⁄ἌṨ  ᴛ╖♠ר₄ѻ. ҍ ʺל↕ 

╪ ᾎ♩╘ ᶙ Ц ♣╬ʺ? (♬҆ = 0.5♩) 

a) 130 × 10
6
  (1•3 ᵣ) 

b) 1.3 × 10
9
  (13•) 

c) 13.8 × 10
9
  (138•) 

d) 138 × 10
9
  (1380•) 

 

 

6. Which of the following statements is correct and only related to the study of seismic waves that 

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 mantle and behaves in a semi-fluid (plastic) 

manner on which the lithosphere slips. 

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 asthenosphere that behaves plastically. 

d) The crust and mantle define a plate that moves relative to one another by floating on and 

gliding over the liquid outer core. 
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6. ѻ╛ ַא  Ἅ ┬ҿ ( ᴏ⁄ ҍ   Ἅ╥ ḙ╞)♠╬ ︣̓ Ѿּ̯תּת ϿṨᵑ ̓ Ѥ ּבֿת ╥ ⁷̯

₮ ̕ᴐӈ ἒᶘ╖ᴛ ₨╘ ˦╘? (♬҆ = 1♩) 

a) ⁷–̾╘ ♣♠╖ᴛ ᵲ  ϿṨ⁄ ▓Ѥ ˦╪ᶒ  Ἅ̾╪ ḈϚתּױҵᴜ ḙ┬ (ʺἵἛ) ♠╖ᴛ ∑ֹו

╬ѻ. 

b) ̯ⱳᴝ⁄ ╥ ᶔ ּתʻ╘ ⁴ױ ˌ╥ ̯ ἵ(ᵭוֹ   .ⱳʻ╖ᴛ Ϯї‡ⱨ ▓ѻ פּ (

c) ּתʻ̓ ᵲ ╥ ʺ◑ ḕʹṨṪ╘ ┬ҿἛ╙ ̆׃ ▓Ѥ ⁷–̾╙ ̆ ▓ѻ. 

d) ╪ה   ᴛ ӈ Ω  ─⁄ ԎἌ ḈϚתּױᶔἌ Ữҍ♠╖ᴛ ∑ֹו╪Ѥ ּתʻ̓ ᵲ ╙ ╥Ḉ ѻ. 

 

 

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. 1 cyclone forms over cold tropical water. 

b) Fig. 2 cyclone gains energy from condensation. 

c) Fig. 1 cyclone is caused by upper air convergence. 

d) Fig. 2 cyclone has boundaries separating air masses of different temperatures. 
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7. ͎ᵝ╘ 2ʺּת ╥ ♇͙ (Ợ╪ ᴝ)╙ Ϯ Ёѻ. ѻ╛ ַא ₨╘ Ἄὥ╘? (♬҆ = 1♩) 

 

 

Figure 1                              Figure 2 

(a) ͎ᵝ 1╥ ♇͙ ╘ ⁸ҍ ὡʺ ʺ⇔ ̐⁄Ἄ ḛỸ ѻ 

(b) ͎ᵝ 2╥ ♇͙ ╘ ╞˺╙ ⁴ ⁄Ўּתᵑ Ѥѻ 

(c) ͎ᵝ 1╥ ♇͙ ╘ Ữ ҍ͙╥ ὡᴒ⁄ ╥ ⁴ ḛỸ ѻ 

(d) ͎ᵝ 2╥ ♇͙ ╘ ₣ҵʺ Ἄᴛ ѻᵐ ӎ ͙Ѿ╥ ˿́(♣ἐ)ᵑ ʺֿבѻ 

 

8. Which of the statements below describe the interaction among CaCO3, CO2 and H2O? 

(EACH correct answer = 1 point; EACH 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. 

 

8. CaCO3, CO2 ḓ H2O ⁄ ҍ  ἒᶘ╖ᴛ ₨╘ ˦╙ ᶛӎ ̆ᵎᶔ? (♬҆ =  ʻ 1♩, ₡҆ =  ʻ -1♩)  

a) Ἅ  ╥ Ἓ 

b) Ἅ  ╥ ↔  

c) ҍ͙̾̓ ּ̾ת╥ Ữ ▬↔ 

d) Ỹᶹ̾, ὡ̾, ּ̾ת╥ Ữ ▬↔ 
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9. How many years ago did the solar system form due to the gravitational collapse of a giant 

interstellar molecular cloud?  (Correct answer = 0.5 point) 

a) 46  × 10
6
  

b) 460  × 10
6
  

c) 4.6  × 10
9
  

d) 46  × 10
9
  

 

9. ˞ҍ Ἓʼ╥ Ṫ▫ ̯ᵒ╪ ַאᴏ⁄ ╥ Ἄ ‚́ᵑ Ἓ  ᾎ♩╘ ᶙ Ц ♣╬ʺ? (♬

҆ = 0.5♩) 

a) 46 × 10
6
  (4 6ḥᵣ) 

b) 460 × 10
6
  ( 4•6 ᵣ) 

c) 4.6 × 10
9
   (46•Ц) 

d) 46 × 10
9
  (4ḥ6ᾕ•) 

 

10. If a massive formation of stalactites takes place in caves, which of the statements below describe 

the outcome? 

(EACH correct answer = 1 point; EACH 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. 

 

10. ᵣ▀ ҿ̳⁄Ἄ ꜙ┬Ἅ╪ ҍҍ♠╖ᴛ Ἓӈѻᶔ, ╪׳ Ữ⁄ ҍ  ἒᶘ╖ᴛ ₨╘ ˦╙ ᶛӎ ̆ᵎᶔ? 

(♬҆ = ʻ 1♩, ₡҆ = ʻ -1♩) 

a) ◓╥ ͙  ṉ ᵑ ẖᵎ˭  

b) ◓╥ ͙  ṉ ᵑ Ѣᵙ˭  

c) ‚⁄Ἄ Ἅ  ╥ ♣(ỸἛ) ἶҵᵑ ẖᵎ˭  

d) ‚⁄Ἄ Ἅ  ╥ ♣(ỸἛ) ἶҵᵑ Ѣᵙ˭  
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11. The figure below shows the annual mean of solar (shortwave) and terrestrial (long-wave) 

radiation. In the tropics, incoming solar radiation exceeds the outgoing terrestrial radiation and, 

hence, a surplus of energy exists. The reverse holds good for the high latitudes. Thus, tropical surplus 

heat should be transferred towards the poles to balance the energy budget.  

Which one of the following statements does NOT reduce the latitudinal energy imbalance? (Correct 

answer = 1 point) 

 

a) Hurricanes (typhoons) move poleward. 

b) Cold currents flow towards the equator 

c) Atmospheric circulation in the mid-latitudes  

d) Cyclones develop in mid-latitudes 

 

 

מ͎ .11 Ѥ ‚╥ Ѿ ṓỢ₮ ּ̯ת╥ ◑ ṓỢ╥ ⁷ ͌╙ Ϯ Ёѻ. ♠ҵּ⁵ת⁄ἌѤ ‚ṓ

Ợʺ ּ̯ת◑ ṓỢṒѻ ᵤῷἌ, ҍ͙⁄ ͕̑ӇѤ ⁄Ўּױ ʺתᾅ(̓■⁄Ўּת)ʺ ӈѻ(̓■

⁄Ўּתʺ Ⱶ◓ ). ̆─ҵѤ ╪₮Ѥ ḙҍ╪ѻ. ӻגἌ, ⁄Ўּתὡּת╥ ͌ תּ┬ ╙ ͙ ─

ἌѤ ♠ҵּ⁸ ╥⁵ת⁄Ўּתᵑ ̆─ҵᴛ ὡἾ ‒ ѻ. ѻ╛ ַא ─ҵ⁄ ӻᵐ ⁄ЎּתṬ͌ ╙ 

ˁἵᾎ Ѥҥ ͙⁴  ΏѤ ˦╘? (♬҆ = 1♩) תּ
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   [͎ᵝ Ό╥ ἒᶘ: ϶Ѥ ⁄ЎּתѤ ҍ͙₮ ‚╥ ⇔ҿ⁄ ╥  ̆─ҵᴛ ὡἾӊ. 

Deficit: ⁄Ўּת ὡּתʺ ╛(ᵡ╪Ўᾅ), Surplus: ⁄Ўּת ὡּתʺ ‚(  [(ᾅױ

 

(a) ╪ ͏ ╖ᴛ ╪ҿ ѻ 

(b)  ᵆʺ ♠ҵᴛ ᵐѻ 

(c) ַא─ҵ╥ ҍ͙ὣ  

(d) ַא─ҵ⁄Ἄ ͙̆ ̓ ♇͙ ╪ ḛҀ ѻ 

 

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 below. (Correct answer = 1 point) 

a) It will only increase the 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. 

12. ‡Ѣ ʺᾅ⁄ ҍ  ₣ҵ╥ ˁἵѤ ͎ ʺᾅ╥ ᶹ⁄Ἄ╥ ↔ ҵᵑ ּשʺ ᾎ ѻ. ּ̯ת ₣ϱ  ╥̯תּ ʺ

ụ₀ ╥ ↔ ⁄ ҍ  ‡Ԑ ₅ ╙ Ḉ Ѥּת⁄ ҍ  ἒᶘ╖ᴛ ₨╘ ˦╙ ῷמ⁄Ἄ ̆ᵎᶔ? (♬҆ = 1

♩) 

a) Ѿּת Ἅ  ╥ ↔ ᵣ╙ ּשʺᾎ ѻ. 

b) ᶛӧ ụ₀ ╥ ↔ ᵑ ּשʺᾎ ѻ. 

c) ụ₀ ╥ ↔ Ϯ Ἓ⁄ ₅  .ΏѤѻ תּל ╙

d) ụ₀ ╥ Ἓ╙ ּשʺᾎ ѻ. 
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13. The figure below shows the distribution of the Hawaiian and Emperor chains with the geological 

age of volcanic rocks (unit: 106 years). 

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

Choose the correct statement from the list below: 

(Correct answer = 1 point) 

 

 

a)   6 cm/year 

b) 60 cm/year 

c)   3 cm/year 

d)  30 cm/year 
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13. ῷמ ͎ᵝ╘ ụ ╥ ּפֿתᾎҍ₮ ₮╪₮  ҵ╥ Ṯ̇ ױ ᵑ Ϯ Ё ˦╪ѻ. (Ѿ─: 100ᵣЦ) 

 

ױ╪  Ṫ ╥ ͐˞  ԅ ◓ ‚ ╥ ╪ҿ ἶҵѤ ᵡ╬ʺ? ѻ╛ ַא⁄Ἄ ₨╘ ˦╙ ̆ᵎᾎ₡.(♬

҆ = 1♩) 

a) 6cm/Ц 

b) 60cm/Ц 

c) 3cm/Ц 

d) 30cm/Ц 

 

 

 

14. Which of the statements below describe the outcome of the increase of CO2 in the atmosphere? 

(EACH correct answer = 1 point; EACH wrong answer = -1 point)) 

 

a) A decrease in the formation of CaCO3 in the oceans. 

b) The formation of CaCO3 in the oceans. 

c) Acidification of the oceans. 

d) An increase in the growth of coral reefs. 
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14. ҍ͙̾⁄Ἄ CO2 ּשʺᴛ ╬  ˺̓ᵑ ἒᶘ  ˦╖ᴛ ₨╘ ˦╙ ᶛӎ ̆ᵎᶔ? (♬҆ =  ʻ 1♩, ₡҆ 

=  ʻ =1♩) 

a) ‚⁄Ἄ CaCO3╥ ỸἛ╪ ˁἵ  

b) ‚⁄Ἄ CaCO3ʺ ỸἛӊ 

c) ‚╥ ụἛ  

d) ụ  Ἓ◑╥ ּשʺ 

 

15 ï16.The following paragraph (concerning sunspots) contains numbered blanks. Please 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 is (16) when there are many sunspots.  

 

Word bank:  

(a) 11   (b) 110    (c) 1100    (d) low    (e) high    (f) constant 

 

Blank number in 

the paragraph 

The matching letter 

from the word bank 

15  

16  

15-16. ( ‚ ♩⁄ ̕ ) ѻ╛ ᶷѾ╥ ẍ ө╙ ↕ᾎ₡. ῷמ Ṓ͙⁄ בֿ‡ל Ѿ‡ᴛṨ

 ἐ ⁴ ῷמᵑ ҆ ᾎ₡. (0.5♩῭).  

‚ ♩╘ ‚ ᶔṒѻ Ữҍ♠╖ᴛ ₣ҵʺ ϻѻ. ‚ ♩╥ ˌὡѤ (-15-)Ц╙ ͙לᴛ 

ḕϕѻ; ‚ ҿἛ╘ ‚ ♩ὡʺ ᵤ╙ ԅѤ (-16- ) ѻ.  

ṏ͖ ↑„: 

(a) 11  (b) 110  (c) 1100 (d) Ḉ– (e) ḛ (f) ▀♬ 

ᶴѻ╢ Ẋ   Ẋ › ҆ ѡ Ό ṁ 

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 

 

₅ ⁄˿ ╥̯תּ ,̆▓ ⁄ᾔאַ ́‚ ╘‚ .17  ⁄˿וֹ̯תּ ╪˿וֹ ╥‚ .ѻר ╙

ẋ  ᶙ Ḥ ʺ? (0.5♩) 

a) – 100Ḥ 

b) – 1000Ḥ 

c) – 10,000Ḥ 

d) – 100,000Ḥ 

 

18. Both the figures below show medium-grained sandstone.   

Figure (1) shows horizontal lamination and Figure (2) shows ripple cross-lamination 

Choose the correct answer that explains these sedimentary structures?  

(Correct answer = 1 point). 

 

a) The water depth to form sedimentary structure (2) is deeper than that to form sedimentary 

structure (1). 

b) Sedimentary structure (2) is formed in a delta.  

c) Sedimentary structure (1) is formed by the settling of grains in water. 

d) Sedimentary structure (1) requires water flow of a higher velocity when compared to that 

needed for sedimentary structure (2). 
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18. ῷמ ͎ᵝ╘ ַאᵞֿפ Ợ ╪ѻ. ͎ᵝ (1)╘ ⁷ Ợ₁ ᵙ, ͎ᵝ (2)Ѥ ὡ ₁ ᵙᵑ Ṓ⁴רѻ. ╪ө 

♠̯ⱳᵑ ἒᶘ Ѥ ˦╖ᴛ ₨╘ ˦╙ ̆ᵎᶔ? (₨╘ ҆ ἐ  ᾎ 1♩). 

a) ♠̯ⱳ (1)╪ ἛӇѤ ᶹ╥ ͤ╪Ѥ ♠̯ⱳ (2)̋  ἛӇѤ ͤ╪Ṓѻ җ ͤѻ.  

b) ♠̯ⱳ (1)╘ Ừʻל⁄Ἄ ἛӇ‴ѻ. 

c) ♠̯ⱳ (2)Ѥ ᶹ⁄Ἄ ░▫ө╥ ♣(settling)⁄ ╥  ἛӇ‴ѻ.   

d) ♠̯ⱳ (2)Ѥ ♠̯ⱳ (1)Ṓѻ җ ẖᵐ ┬ἶ╙ ⅝ᴛ ѻ.  

 

19. The following figure shows the inferred changes in the concentration of atmospheric carbon 

dioxide and temperature during the past 160,000 years.  

Choose the correct answers to explain the geologic processes related to this figure. (EACH correct 

answer = 1 point; EACH wrong answer = -1 point) 
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a) The high concentration of atmospheric CO2 at present is mainly caused by global warming.  

b) Ocean acidification is expected and already recorded at present due to an increase of 

atmospheric CO2. 

c) Development of glaciers in polar regions is expected when the atmospheric CO2 concentration is 

below 220 ppm.  

d) Dissolution of limestone exposed on continents is thought to have occurred more effectively 

20,000 years ago than 120,000 years ago. 

 

19. ῷמ ͎ᵝ╘ ̓˞ 160,000Ц ҿΌ╥ ҍ͙ ַא╥ ╪ụ ἵ╥ зҵ₮ ₣ҵ ṉ ᵑ Ṓ⁴רѻ. ╪ ͎ᵝ

̓ ̕ᴐӈ ᶛӧ ּפֿת ♠ ▬↔╙ ἒᶘ Ѥ ˦╖ᴛ ₨╘ ˦╙ ᶛӎ ̆ᵎᶔ? (♬҆ = ʻ 1♩, ₡҆ = ʻ 

-1♩) 

 

a) ◓ ҍ͙̾╥ CO2╥ и╘ зҵѤ לᴛ ּ̯ת ₣ϱ ⁄ ԅᶷ╪ѻ. 

b) ҍ͙̾╥ CO2 зҵ╥ ּשʺᴛ ◓ ‚╥ ụἛ ʺ ₉ỮӇ̆ ╪Ḉ ụἛ ʺ ╪ᴴ‡ּ̆ת ▓ѻ.  

c) ҍ͙̾╥ CO2 зҵ╥ ּ220 ʺʺש ppm ╪ ▀ ԅ ͏ּתḢ⁄ἌѤ ẓ ╥ ḛҀ╪ ₉Ữӈѻ. 

d) ҍᵇ⁄Ἄ Ἅ  ╥ ↔ ʺ 120,000Ц♣Ṓѻ 20,000♣⁄ җ ḛ ˭ ▀‡ϱ ˦╖ᴛ Ỹʻӈѻ.  
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20. Diagrams A and B show the development pattern of sequences in a coast-to-continental shelf 

setting.  

Choose the correct answer to explain the balance between the rate of sea level rise and the rate of 

sediment supply to the sea to form the sequences in (A) and (B). 

(Choose the correct answer = 1 point) 

 

 

 

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 B: rate 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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20. ῷמ ͎ᵝ (A)₮ (B)Ѥ ⁷Ό⁄Ἄ ҍᵇṲּͥת╥ ˿⁄Ἄ ḛҀӇѤ ♠ ╥ ‚Ữ╙ Ṓ⁴רѻ. (A) ḓ 

(B)₮ ˉ╘ Ữ ⁄Ἄ ὡᶔ Ữᾍἶҵ₮ ‚╖ᴛ╥ ♠ᶹ╥ ͕̑ ἶҵ╥ ╪ᵑ ἒᶘ Ѥ ˦╖ᴛ ₨

╘ ˦╘?  

Dune Ợ̯, Beach ẍ, Nearhore ⁷Ό, Inner shelf ϿҍᵇṲ, Outer shelf ΩҍᵇṲ 

a) ͎ᵝ (A) ὡᶔ╥ Ữᾍ ἶҵ = ♠ᶹ╥ ͕̑ ἶҵ 

   ͎ᵝ (B) ὡᶔ╥ Ữᾍ ἶҵ < ♠ᶹ╥ ͕̑ ἶҵ 

b) ͎ᵝ (A) ὡᶔ╥ Ữᾍ ἶҵ > ♠ᶹ╥ ͕̑ ἶҵ 

   ͎ᵝ (B) ὡᶔ╥ Ữᾍ ἶҵ = ♠ᶹ╥ ͕̑ ἶҵ 

c) ͎ᵝ (A) ὡᶔ╥ Ữᾍ ἶҵ > ♠ᶹ╥ ͕̑ ἶҵ 

   ͎ᵝ (B) ὡᶔ╥ Ữᾍ ἶҵ < ♠ᶹ╥ ͕̑ ἶҵ 

d) ͎ᵝ (A) ὡᶔ╥ Ữᾍ ἶҵ < ♠ᶹ╥ ͕̑ ἶҵ 

   ͎ᵝ (B) ὡᶔ╥ Ữᾍ ἶҵ > ♠ᶹ╥ ͕̑ ἶҵ 

 

 

21. The Sun produces nuclear fusion by converting _______.      

(Correct answer = 0.5 point)   

a) Helium to Hydrogen,  

b) Hydrogen to Lithium,  

c) Helium to Carbon, 

d) Hydrogen to Helium  

 

21. ‚╘ (             )ᴛ ♣ ᾎ Ѥ ╔ ḙ╞╙ ѻ. (0.5♩) 

a) He╙ H 

b) Hᵑ Li  

c) He╙ C 

d) Hᵑ He 
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22. A hydrograph shows the 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 time with the same amount of rainfall as in figure (a).  What 

is the correct reason for this decrease? 

(Correct answer = 1 point). 
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a) Construction of upstream retention ponds  

b) Storm 

c) Urbanization 

d) Restoration of catchment forestation 

 

 

22. ὡᶷ̇ἐ╘ ╥ ‡Ѣ ּת♩⁄Ἄ ᾎʼ̓ ┬ἶ(┬װ)̓╥ ́̕ᵑ Ṓ⁴רѻ. Ѿ─Ѥ m3/ ╪ѻ. ͎ᵝ 

(a)Ѥ ҍṨṪ╥ ˆὡʺ ▀‡ϱ ᾎʼ̓ ⁄Ἄ ὡʺ ▀‡ϱ ᾎʼ̓╥ ᾎʼ ╪ᵑ Ṓ⁴לѤ ὡᶷ̇ἐ

╪ѻ. ͎ᵝ (a)₮ ˉ╘ ˆὡװ▐⁄ҵ Ṭ̯ ̆ ͎ᵝ (b)⁄ἌѤ ᾎʼ ╪ʺ ˁἵ ѻ. ╪׳ ˁἵ╥ ∟╬

╖ᴛ ₨╘ ˦╘? (♬҆ 1♩).   

͎ᵝ Ͽ╥ ἒᶘ: lag time before A , A ╪♣╥ ᾎʼ ╪; Hydrograph of stream flow, ╥ ὡᶷ̇ἐ; 

Center of mass of runoff and of rainfall, ᶔ┬ ̓ ˆὡ אַ ╥װᾔ; Rainfall, ˆὡ   

a) Ữᵆ⁄Ἄ╥ ♇ᵆּת ˠἒ 

b) ↕ 

c) ҵᾎ  

d)  ︡ὡּת╥ Ừᵝ  

 

23. Which of the statements below correctly describes the outcome of the formation of limestone and 

chalk? (Correct answer = 1 point) 

a) An increase in the amount of CO2 in the hydrosphere and in the atmosphere. 

b) An increase in the amount of CO2 in the atmosphere only. 

c) A decrease in the amount of CO2 in the atmosphere and in the hydrosphere. 

d) A decrease in the amount of CO2 in the hydrosphere only. 

 

23. Ἅ  ̓ ḥῸ╥ Ἓ̓♬⁄ ҍ  ῷבֿ ╥מὥ ַ(♩1=҆♬) ?╘˦ ╘₨ א 

   a) ὡ̾̓ ҍ͙̾⁄Ἄ ╪ụ ἵ╥ ּשʺ 

   b) ҍ͙̾⁄Ἄᵣ ╪ụ ἵ╥ ּשʺ 

   c) ҍ͙̾̓ ὡ̾⁄Ἄ ╪ụ ἵ╥ ˁἵ 

   d) ὡ̾⁄Ἄᵣ ╪ụ ἵ╥ ˁἵ 
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24. The green line in the graph below presents the chlorophyll content (water depth-wise) in the Gulf 

of Aqaba (latitude 29
o
).  Which of the items below is related to the high amount of chlorophyll at 

shallow depth (~ 100 m)? 

(Correct answer = 1 point) 

 

 

a) The concentration of CO2 in the atmosphere 

b) The sun light and water 

c) The salinity of the water  

d) The amount of nitrate and phosphate   

 

24.  ῷמ͎ מ ⁄Ἄ ᴜự ἐ╘ Aqaba ᵣ(─ҵ 29Á)⁄Ἄ╥ (ὡᾔ⁄ ӻᵐ) ₁ᴜἵ װ╙ Ϯ Ёѻ. ῷ

 ?ʺ╬″Ἄ ‛╘ ὡᾔ(~100 m)⁄Ἄ ₁ᴜἵ╥ ‚╪ ᵤ╘ ╪┬Ѥ ᶴ⁄אַ ө˃ ╥מ

 

a) ҍ͙ ἶ╥ CO2╥ зҵ 

b) ᶹ⁄Ἄ╥ ẕ 

c) ὡ╥ ₀Ṫ 

d) ֿפụ₀̓ ╬ụ₀╥ ‚ 
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25. Which of the options below do NOT reflect the interrelationships between the systems in the 

formation of limestone and chalk? 

(EACH correct answer = 1 point; EACH wrong answer = -1 point) 

 

a) Geosphere, atmosphere, hydrosphere and biosphere. 

b) Only the geosphere, atmosphere and hydrosphere. 

c) Only the biosphere, hydrosphere and geosphere. 

d) Only the biosphere, atmosphere and geosphere. 

 

25, Ἅ  ̓ ḥῸ╥ Ἓ⁄Ἄ ּ̯́ת Ợ╪╥ Ữ ́̕ᵑ ḙ₅ ΏѤ ˿↕ᵑ ᶛӎ ̆ᵎᶔ? (♬҆ ʻ 1 תּ

♩, ₡҆ ʻ -1♩) 

   a) ּ̾ת, ҍ͙̾, ὡ̾, Ỹᶹ̾ 

   b) ּ̾ת, ҍ͙̾, ὡ̾ᵣ 

   c) Ỹᶹ̾, ὡ̾, ּ̾תᵣ 

   d) Ỹᶹ̾, ҍ͙̾, ּ̾תᵣ 

 

26. What is the average surface temperature of the Sun?  (Correct answer = 0.5 point) 

a) 3750°C  

b) 4750°C  

c) 5750°C   

d) 6750°C  

e) 7750°C  

 

26. ‚╥ ᶔ₣ҵ╥ ͌╘? (0.5♩) 

a) σχυπᴈ  

b) τχυπᴈ  

c) υχυπᴈ  

d) φχυπᴈ  

e) χχυπᴈ 
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27 ï 40. The following paragraph (concerning our solar system) contains numbered blanks. Please 

match the numbered blanks with the correct letters from the word bank provided below. (Each 

correct answer = 0.5 point) 

The four inner planets - Mercury, Venus, Earth and Mars - are called (27), 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 (35), (36) 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 o) 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 

l) Jupiter y) Planetesimals 

 

Blank number in 

the paragraph 

The matching letter 

from the word bank 

27  

28  

29  

30  

31  

32  

33  

34  

35  

36  

37  

38  

39  

40  

 

 

27-40. ( ‚⁄ ҍ ) ѻ╛ ᶷѾ╘ ẍ ө╙ ʺּ̆ת ▓ѻ. ẍ ╥ Ḵ ⁄ ῼᵭ╘ ↔‡ᵑ 
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word bank⁄Ἄ ῷ ῼ Ṅ ͙ ᵑ ῠᾎ₡. (0.5♩῭) 

 

ὡἛ, ͔Ἓ, ּ̯ת, Ἓ╥ 4ˌ Ό ⁄ ▓Ѥ Ἓө╙ (27)╪ג Ѥҥ, ἛṪ╘ לᴛ (28)

̓ (29)ᴛ ╪ᴴ‡ⱨ ▓ѻ. 

4ˌ╥ Ὡ Ἓө╙ (30)╪ג ѻ. ᶜἛ̓ Ἓ╘ (31)╬ҥ, לᴛ (32)₮ (33)╖ᴛ ╪ᴴ

‡ⱨ ▓ѻ.  

₿Ἓ̓ ₿Ἓ╘ (34)╬ҥ, לᴛ (35), (36), (37)ᴛ ̯ἛӇ‡ ▓ѻ. 

▬╘ өҵ ‚́ᵑ ̯Ἓ ̆ ▓Ѥҥ, ҍѻὡʺ (38)̓  (39)Ợ╪⁄ ▓̆, ╪ ө

 .ѻ ̆ג(40) ╘

 

Word bank 

a)  Ἅ  m) ╛ֿפ ˞ҍ ө 

b) ╛ֿפ ˞ҍ   n) ụהӈ ∟ḙ 

c) ᶉ   o) ᶹ 

d) Ἓ  p) ͔Ἓ 

e) ₿Ἓ  r) Ἓ 

f) ╪  ṁ   s)  ᶛѱῷ 

g) ͔ἶ  t) ּ̯ת 

h) H  u) ₿Ἓ 

i) He  v) ʺᾅ Ἓө 

j) ˞ҍ Ἓө  w) ἵ Ἓҍ 

k) ὡἛ  x)  Ἅ Ἓө 

l) ᶜἛ  y) ἵ Ἓө 
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ᶷѾ ẍ  Ḵ  ẍ ⁄ ҉ Ѥ word bank ͙  

27  

28  

29  

30  

31  

32  

33  

34  

35  

36  

37  

38  

39  

40  

 

41. Which of the options below is the correct order of the size of carbon reservoirs on Earth? 

(Correct answer = 1 point). 

a) Atmosphere (the largest). 

Biosphere 

Hydrosphere 

Geosphere  (the smallest) 

 

b) Atmosphere (the largest). 

Biosphere 

Geosphere  

Hydrosphere  (the smallest) 

 

c) Biosphere (the largest). 

Atmosphere 

Geosphere  

Hydrosphere  (the smallest) 

 

d) Geosphere (the largest). 

Atmosphere 

Biosphere 

Hydrosphere (the smallest) 
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e) Geosphere (the largest). 

Hydrosphere 

Biosphere 

Atmosphere (the smallest) 

 Ἄ ἵ ♇◑ἵ╥ ͙ ὣἌʺ ₨╘ ˦╘? (♬҆=1♩)⁄̯תּ .41

   a) ͙̾ ( ҍ) 

      Ỹᶹ̾ 

      ὡ̾ 

) ̾תּ       ἵ) 

   b) ͙̾ ( ҍ) 

      Ỹᶹ̾ 

 ̾תּ      

      ὡ̾ ( ἵ) 

   c) Ỹᶹ̾ ( ҍ) 

      ͙̾ 

 ̾תּ      

      ὡ̾ ( ἵ) 

   d) ּ̾ת ( ҍ) 

      ͙̾ 

      Ỹᶹ̾ 

      ὡ̾ ( ἵ) 

   e) ּ̾ת ( ҍ) 

      ὡ̾ 

      Ỹᶹ̾ 

      ͙̾ ( ἵ) 
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42. Which of the following statements is true about the conditions under which carbonate 

sedimentation occurs in oceans? (Correct answer = 1 point). 

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

b) Carbonate sedimentation 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. ḕѻ⁄Ἄ ▀‡ϮѤ ụ₀ ♠ ⱳˠ⁄ ҍ  ῷמ╥ ἒᶘ ַ(♩1=҆♬) ?╘˦ ╘₨ א 

   a) ụ₀ ♠╥ Ἓ╘ ủῷ▓Ѥ Ỹᶹ  .ӈѻבֿ  ╙ ╥

   b) ụ₀ ♠╘ ̛ Ἓ╪ ẖᵎ˭ ▀‡ϮѤ ⱳˠ╥ ḕѻ⁄Ἄ Ữҍ♠╖ᴛ иѻ. 

   c) ḕѻ⁄Ἄ ▀‡ϮѤ ụ₀ ♠╘ ▀ ♠╖ᴛ ҍᵇ⁄ ♠ӈ Ἅ  ╥ ᾏ╖ᴛṨ   .ӈѻמ┬ 

   d) ụ₀ ♠╘ ӻֽ  ḕѻ⁄Ἄ Ữҍ♠╖ᴛ иѻ. 

 

 

43. Which of the pathways (1-7 in the diagram below) cannot occur in nature? (Correct answer = 1 

point) 

 

 

a) 1 

b) 2 

c) 3 

d) 4 

e) 5 

f) 6 

g) 7 
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43.  Ἅ╥ ὣ ╙ Ϯ Ё ῷמ ͎ᵝ╥ (1)-(7) ˿ᴛ ַ⁷▫ א⁄Ἄ ▀‡ϳ ὡ ′Ѥ ˿ᴛѤ? (♬҆=1♩) 

 

a) 1 

b) 2 

c) 3 

d) 4 

e) 5 

f) 6 

g) 7 

 

44. While walking in a mountain range, you find a fossil reef in a limestone layer. What might you 

conclude based on this field observation? 

(Correct answer = 1 point) 

 

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

b) It is most likely that this area was a continental shelf located in an area with rather warm 

water. 

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

d) It is most likely that this area was a former continental slope beneath which detrital sediments 

have been accumulating. 

 


